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Warnings & Safety Information

1. Both appliance power cables must be removed from the device for Power Disconnection.
2. Remowe the phone cable from the POTS interface before senicing.

THUNDERSTORM AND LIGHTNING WARNING:

DO NOT USE Tieline codecs during thunderstorms and lightning. You may suffer an injury
using a phone, Tieline codec, or any device connected to a phone during a thunderstorm.
This can lead to personal injury and in extreme cases may be fatal. Protective devices can
be fitted to the line, however, due to the extremely high wltages and energy levels involved
in lightning strikes, these devices may not offer protection to the users, or the Tieline codec
and equipment connected to the codec.

Secondary strikes can occur. These secondary strikes are induced by lightning strikes and
also produce dangerously high currents and energy lewvels. You only need to be near an
object struck by lightning to lead to personal injury or damage to equipment. e.g. if you are
located near a lighting tower at a sports facility, water features and drains on golf courses,
you may be affected by these secondary strikes.

Damage to personnel and Tieline codecs may occur during thunderstorm, even if the codec
is turned off but remains connected to the phone or ISDN system, LAN or the power.

ANY DAMAGE TO A TIELINE PRODUCT CAUSED BY LIGHTNING or an ELECTRICAL
STORM WILL VOID THE WARRANTY. Use of this product is subject to Tieline's
SOFTWARE LICENSE and WARRANTY conditions, which should be viewed at

www.tieline.com/support before using this product.

DIGITAL PHONE SYSTEM WARNING:

DO NOT CONNECT THE ANALOG POTS MODULE TO A DIGITAL PHONE SYSTEM.
PERMANENT DAMAGE MAY OCCUR! If you are unfamiliar with any facility, check that the
line you are using is NOT a digital line. If the Tieline codec becomes faulty due to the use
of a digital phone system, the WARRANTY WILL BE VOID.

WARNING:

& HIGH LEAKAGE CURRENT. EARTH CONNECTION ESSENTIAL BEFORE CONNECTING
SUPPLY.
If the total leakage current exceeds 3.5 mA, or if the leakage current of the connected
loads is unknown, connect the supplementary ground terminal to a reliable ground
connection in your facility.

Supplementary ground connection

A supplementary ground terminal is provided on the codec to connect the unit to a ground
connection. The ground terminal has an M4 stud with M4 retaining nuts and is compatible
with all grounding wires. Remowve only NUT 2 to connect your ground wire. The ground wire
must have a suitable lug. When refitting NUT 2 ensure that both NUT 1 & NUT 2 are
correctly tightened to establish and maintain a proper earth connection.

© Tieline Research Pty. Ltd. 2020
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A SAFE LISTENING GUIDANCE

WARNING: LISTENING TO AUDIO AT EXCESSIVE VOLUMES CAN CAUSE
PERMANENT HEARING DAMAGE. USE AS LOW A VOLUME AS POSSIBLE.

Over exposure to excessive sound levels can damage your ears resulting in permanent
noise-induced hearing loss (NIHL). Please use applicable health and safety authority
guidelines on maximum exposure limits. As a rule of thumb, awid extended periods
listening to sound pressure lewvels (SPLs) of 85dBA or higher.

Warranty and Disclaimer

This equipment manufactured by Tieline is warranted by Tieline against defects in material and
workmanship for two years from the date of original purchase. During the warranty period, we will
repair or, at our option, replace at no charge a product that proves to be defective, provided you
obtain return authorization from Tieline and return the product, shipping prepaid, to Tieline. For return
authorization, contact Tieline's US or Australian office (see www.tieline.com).

This Warranty does not apply if the product has been damaged by accident or misuse or as the
result of senice or modification performed by anyone other than Tieline. With the exception of the
warranties set forth abowe, Tieline makes no other warranties, expressed or implied or statutory,
including but not limited to warranties of merchantability and fitness for a particular purpose, which
are hereby expressly disclaimed. Use of this product is subject to Tieline's SOFTWARE LICENSE
and WARRANTY conditions, which should be viewed at www.tieline.com before using this product.

In no event will Tieline, its directors, officers, employees, agents, owners, consultants or advisers
(its “Affiliates™), or authorized dealers or their respective Affiliates, be liable for incidental or
consequential damages, or for loss, damage, or expense directly or indirectly arising from the use of
any Product or the inability to use any Product either separately or in combination with other
equipment or materials, or from any other cause.

Whilst ewvery effort has been made to ensure the accuracy of this manual we are not responsible for
any errors or omissions within it. The product specifications and descriptions within this manual will
be subject to improvements and modifications over time without notice, as changes to software and
hardware are implemented. Tieline takes no responsibility for any damage to equipment attached to
the codec.

© Tieline Research Pty. Ltd. 2020
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How to Use the Documentation

Manual Conventions

Warnings: Instructions that, if ignored, could result in death or serious personal injury
caused by dangerous wltages or incorrect operation of the equipment. These must be
obsened for safe operation.

Cautions: Instructions warning against potential hazards, or to detail practices that must
be obsened for safe operation and to prevent damage to equipment or personnel.

o
=/ successfully.

/|—P\

i , Important Note: Information you should know to connect and operate your codec
( ) Information specific to IP connections.

ISDN | Information specific to ISDN connections.

T

POTS ) Information specific to POTS connections.

«
(

Typographic Conventions

e Codec software elements are in Arial bold, e.g. Contacts
e Codec hardware elements are in bold Capitals, e.g. KEYPAD
Help Button

Press the ] (information/help) button when navigating codec menus to display a dialog
suggesting the actions which can be performed from within the current menu.

© Tieline Research Pty. Ltd. 2020
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3 Glossary of Terms

AES/EBU Digital audio standard used to carry digital audio signals between devices

AES3 Official term for the audio standard referred to often as AES/EBU

BRI Basic Rate Interface for ISDN senices

CCC Cloud Codec Controller

CSRF Cross-Site Request Forgery (CSRF) is an attack that forces a user to execute
unwanted actions on a web application in which they are -currently
authenticated.

DN Directory Number for ISDN

DNS The Domain Name System (DNS) is used to assign domain names to IP
addresses ower the World-Wide Web

Domain A group of computers or devices on a network which are administered with
common rules and procedures. Devices sharing a common part of the IP
address are said to be in the same domain

DSCP The Differentiated Senices Code Point is a field in an IP packet header for
prioritizing data when traversing IP networks

Failover Method of switching to an alternative backup Audio Stream if the primary
connection is lost.

GUI Graphical User Interface

IFB Interrupted Foldback/Interruptible Foldback: an intercom circuit consisting of a
mix-minus program feed sent to talent, which can be interrupted and replaced
by a producer's or director's intercom microphone

ISDN Integrated Senices Digital Network

ISP Internet Senice Providers (ISPs) are companies that offer customers access to
the internet

IP Internet Protocol; used for sending data across packet-switched networks

LAN Local Area Network; a group of computers and associated devices sharing a
common communications link

Latency Delay associated with IP networks and caused by algorithmic, transport and
buffering delays

LIO Logic Input/Output

MIB A management information base (MIB) is a database used for managing the
entities in a communications network. This term is associated with the Simple
Network Management Protocol (SNMP).

Multicast Efficient one to many streaming of IP audio using multicast IP addressing

Multi-unicast A multi-unicast program (also known as multiple unicast) can transmit a single
audio stream with common connection settings to a number of different
destinations.

MSN Multiple Subscriber Number for ISDN

NAT Network Address Translation is a system for forwarding data packets to different
private IP network addresses that reside behind a single public IP address.

Packet A formatted unit of data carried over packet-switched networks.

PAT Port Address Translation is related to NAT; a feature of a network device that
allows IP packets to be routed to specific ports of devices communicating
between public and private IP networks

POTS Plain old telephone system: copper phone network infrastructure

PSTN Public switched telephone network which is another term for POTS (see
previous)

© Tieline Research Pty. Ltd. 2020
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PSU Power Supply Unit

QoS (Quality of | Priority given to different users or data flows across managed IP networks. This
Service) generally requires a Senice Lewvel Agreement (SLA) with a Telco or ISP

RTP A standardized packet format for sending audio and video data streams and

ensures consistency in the delivery order of wice data packets

Runtime (edits)

Configuration changes which have not yet been saved, e.g. Matrix Editor edits.

SDP

SDP defines the type of audio coding used within an RTP media stream. It
works with a number of other protocols to establishes a device’s location,
determines its availability, negotiates call features and participants and adjusts
session management features

SIP SIP is a common protocol which works with a myriad of other protocols to
establish connections with other devices to provide interoperability

SLA Senvice Lewvel Agreements (SLAS) a contractual agreement between an ISP and
a customer defining expected performance lewvels over a network

SmartStream Tieline implementation of redundant IP streaming.

PLUS

SNMP Simple Network Management Protocol: Simple Network Management Protocol:
a protocol used mostly in network management systems to monitor devices for
conditions that warrant administrative attention.

SPID Senice Profile ID for identifying devices over ISDN networks

SSL Secure Sockets Layer is a security protocol for establishing encrypted links
between a web server and a browser for online communication

STL Studio-to-transmitter link for program audio feeds

STS Studio-to-studio audio link

STUN The STUN protocol (Simple Traversal of UDP through NATSs) assists devices
behind a NAT firewall or router with packet routing. A STUN client generates
STUN requests and a STUN server, attached to the public internet, receives
STUN requests and sends responses.

TCP TCP protocol ensures reliable in-order delivery of data packets between a
sender and a receiver

TieLink Traversal Server used to add Tieline codecs to a TieServer Domain and
centralize codec contact list management, by providing self-discovery of
codecs within call-groups, and NAT traversal to simplify connections.

TieServer Centralized seners providing domain management facilities for Tieline
applications including the TieServer Console, Cloud Codec Controller and
TieLink Traversal Senver.

TieServer A high-level group, associated with a particular broadcaster/customer, that is

Domain used to securely demarcate their Tieline assets from other
broadcasters/customers. It applies to usage and management of Tieline
codecs and Report-IT users when using Tieline applications including the
TieServer Console, Cloud Codec Controller and TieLink Traversal Sener.

TLS Transport Layer Security is an updated version of SSL.

TTL Time-to-Live is the setting used in muliticast seners to ensure data packets
have a finite life and don't cause congestion over networks.

UDP User Datagram Protocol: the most commonly used protocol for sending internet
audio and video streams. UDP packets include information which allows them
to travel independently of previous or future packets in a data stream

Unicast Broadcasting of a single stream of data between two points

VLAN Virtual Local Area Network: partitioning of a single layer-2 network to create

multiple distinct broadcast domains

© Tieline Research Pty. Ltd. 2020
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WAN Wide Area Network; a computer network spanning regions and/or countries to
connect separate LANs

WheatNet-IP Network system using Internet Protocol to enable audio to be intelligently
distributed to devices across scalable networks

© Tieline Research Pty. Ltd. 2020
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4

Getting to know Merlin PLUS

The 1RU Merlin PLUS rack mount codec is designed to rapidly expand your remote capability.

Merlin PLUS has the ability to manage up to 6 bidirectional mono connections, which saves money
on codec hardware costs and reduces studio rack space requirements. Connect to IP codecs or
smartphones using Report-IT, as well as ISDN and POTS codecs via optional plug-in transport
modules. Merlin PLUS can also deliver high quality bidirectional stereo and full duplex
communications for remote broadcast connections.

@ :1 s == - -~ k] [—] &
TielineTd - - t . f Merlin
daulig s R G 2 . e

® . = W = @

Overview of this User Manual

Use this manual to learn how to:

e Configure codec 'programs' (please read About Program Dialing for more info).
e Adjust audio and connection settings within the codec.

Please read Getting Connected Quickly for an oveniew of how to adjust and store audio and
connection settings in your codec using ‘programs’.

Applications

Merlin PLUS is ideal for studio and remote truck installations and is capable of:

e 6 bidirectional mono remote connections.

3 bidirectional mono connections.

1 or 2 Bidirectional mono or stereo remotes, each with a separate bidirectional IFB channel
for communications.

1 x stereo and 4 x mono bidirectional connections.

Simple local or remote command and control.

Recallable codec configurations via ‘programs’.

Codec Features

DSP-based architecture designed for continuous operation.

Dual Gigabit (10/100/1000) Ethernet ports with automatic switching for redundancy.

Auto switching, dual redundant AC power supplies.

Uncompressed PCM audio plus the low-delay, cascade resilient aptX® Enhanced algorithm

(capable of up to 24bit, 48kHz audio sampling)

e Other popular algorithms including LC-AAC, HE-AAC vl and 2, AAC-LD, AAC-ELD, AAC-ELDw,
Opus, MPEG-1 Layer Il and lll, Tieline Music and MusicPLUS, G.722 and G.711.

e Asymmetric encoding.

SmartStream PLUS redundant streaming for high reliability over IP networks without Quality of

Senvice.

Fuse-IP bonding.

Matrix Editor and Program Scheduler.

IPV4 & IPv6 compatible and ready.

Supports ISDN and POTS connections via optional interface modules.

SNMP and integrated alarm management.

HTML5 Toolbox GUI enables remote codec control over WANS.

© Tieline Research Pty. Ltd. 2020
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Low latency in-band RS-232 auxiliary data channel.

Programmable software rules engine via a GUI for Control Port functions.
Streamlined codec wizards and GUI for configuration and control.

Support for multiple languages: English, Spanish, Portuguese and French.
Connect to all Tieline IP codecs and Report-IT iOS/Android suite of Apps.

13
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5

Merlin PLUS Rear Panel Connections

Balanced XLR
Line input 1 or AES3
{AES/EBL) digital
Supplementary stereo input
Ground
Terminal

Balanced XLR
Channel 1and 2
Stereo Outputs

Stereo AES3 §DB2S for 4 additional XLR infouts RS-232 (DBY)
(AESEBL) or 4 additional channels for serial
Output via XLR of digital AES3 infout device control

POTS and ISDN
module slots

Balanced 6.35 mm (147)
Aux micling in (top):
Configurable Sterec HP
Out or Balanced Aux
Line Out {bottom)

GPIO Dual RJ-45 LAN
Control Port: | ports for Ethemet
4 inputs and 10100/1000

4 oplo-isolated network
relay ouls connections

Dual redundant
IEC 100-240 Vot
AC power supply

connections

Balanced
XLR Line
input 2

BMC Word
Clock Sync
Connector

XLR Analog and AES3 Inputs
XLR INI/AES3 and IN 2 are balanced line inputs.

Input 1 can also be used as an AES3 (AES/EBU) digital input. This input accepts both mono and
stereo digital AES3 signals.

XLR Analog and AES3 Outputs

XLR OUT 1 and 2 are balanced analog audio line outputs.

AES3 OUT is an AES/EBU digital audio output. Both the analog and digital outputs can be used
simultaneously and the AES3 output can send both mono and stereo signals via the single XLR
output.

DB-25 Input/Output Expansion Connector

A female DB25 connector can be used to attach a male DB25 Tascam (pin-out) breakout cable,
providing 4 additional analog XLR in/outs, or 4 additional channels of digital AES3 audio in/out.
Please note that expansion inputs/outputs 3, 4, 5 and 6 must be either all analog or all digital AES.

The additional audio inputs/outputs are grouped in pairs: inputs 3 and 4 and inputs 5 and 6. By
default, if you program analog or digital audio in on expansion inputs then you will get the same
output; i.e. analog in = analog out, or digital in = digital out. This can be adjusted if required. E.g.
you can configure analog in on inputs 3, 4, 5 and 6 and AES3 digital out on outputs 3, 4, 5 and 6, or
vice versa. Adjust the output setting independently if required via SETTINGS > Audio >
Output Type > [Select Outputs 3 to 6] > [Select output type].

For analog sources use inputs 3, 4, 5 and 6. For digital AES3 sources use input 3 for channels 3
and 4 and use input 4 for channels 5 and 6. Similarly, for analog outs use outputs 3, 4, 5 and 6. For
digital AES3 audio out use output 3 for channels 3 and 4 and use output 4 for channels 5 and 6.

DB25 pin outs are available in Appendix B.

Dual Gigabit Ethernet Ports

The codec features two Gigabit (10/100/1000) RJ-45 Ethernet ports for IP connections. By default,
the codec assumes ETHL1 is the primary LAN connection and ETH2 is the backup LAN connection
when in use. If you are only using one Ethernet port, always use ETH1. Note: When connected to a
1Gigabit link the green Ethernet port LED is illuminated solid green. When attached to a 100Mb link,
the green Ethernet port LED is not illuminated.

© Tieline Research Pty. Ltd. 2020
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Aux Mic/Line Input

AUX IN 6.35mm (1/4") balanced auxiliary mic or line input.

Headphone Out/Aux Line Out

HP/AUX OUT 6.35mm (1/4") software configurable stereo headphone output, or balanced auxiliary
line output. The front panel HEADPHONE output and rear panel HP/AUX OUT share the same
hardware output. This means both are switched and configured together. l.e. both outputs are either
a stereo headphone output (default setting), or a balanced mono auxiliary output.

Sync Input
BNC type SYNC INPUT for attaching Word Clock sync to the codec.

Command & Control Interfaces

1. Four relay inputs and four opto-isolated outputs for machine control via the DB15 CONTROL
PORT IN/OUT connector.

2. A nine pin female RS-232 serial connection for local and remote control of equipment at
either end of the link.

Dual Redundant AC Power Inputs

The codec is powered by dual 100-240 wolt redundant AC power supplies, which use standard IEC
connectors.

Dual Module Slots

Two additional module slots for inserting optional POTS or ISDN modules.

Supplementary Ground Terminal

Supplementary ground terminal for connecting the unit to a ground connection. See Warnings and
Safety Information for more details.
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6

Merlin Front Panel Controls

The hardware front panel interface features menu

metering and a dialing keypad.

navigation buttons, an LCD display with PPM

Alarm LED Programmable Lco
User LED Screen
6 x PPM Meters
Conty
Connection
Codec Resat (Confirmation | Power
Button LED LED

Navigation Buttons

The codec has four arrow shaped navigation
buttons for navigating codec menus and
adjusting levels, and an OK button for
selecting menu items.

Dialing Keypad

The keypad has alpha-numeric buttons, plus
star and hatch (pound) buttons, which can
be used to enter contact and program
information into the codec. Note: a \irtual
keyboard appears for entering alphanumeric
characters in fields displayed on the codec
LCD SCREEN.

Operation Button Descriptions

- Operation Button Descriptions

Retum Menu Return o Main Screen

BN Setacior Information Button

uss
Host Port

o
xfo

;‘J) i ‘:
i
= (ox —

6.35 mm (147)

Functions| | Connect C Di Dialing | F Starec Out

Buttons

Button Seftings Button Keypad | Level Adjust Balanced Line Out

Return Button Press to mowe back through menus & delete characters

Function Button 1 Press to activate codec user functions and relays

e

Function Button 2 Press to activate codec user functions

r
X

Connect Button Press to create an IP connection

Home Button Press to return to home screen

Information Button Press to view a help menu onscreen

Bee

Settings Button Press to adjust codec settings

== ]| Disconnect Button | Press to end a connection

: N l Headphone Button | Press to adjust headphone audio levels

Reset Button Press to reboot the codec
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Front Panel LED Descriptions

LED

LED Description

Alarm

The ALARM LED flashes red when an alarm is active in the codec. It
stops flashing and illuminates solid red after an alarm has been
acknowledged.

User (SIP)

The USER LED flashes orange when registering to an active SIP
sener account. It illuminates solid orange when the codec has been
registered to an active SIP account successfully. Note: the LED
flashes until all accounts have been registered successfully when
multiple SIP accounts have been added.

Connected

When dialing a connection the CONNECTED LED flashes until the
codec connects. Note: It also flashes until all streams / transports
are connected when multiple streams / transports are connecting.

Power

The POWER LED indicates power is connected to the codec.

Stereo RTS Headphone Output

The codec has a 6.35mm (1/4") RTS stereo HEADPHONE output for audio monitoring and this can
also be switched to a balanced mono auxiliary line output. The front panel HEADPHONE output and
rear panel HP/AUX OUT share the same hardware output. This means both are switched and
configured together. l.e. both outputs are either a stereo headphone output (default setting), or a

balanced mono auxiliary output.

USB 2.0 Host Port

The USB 2.0 host port can be used for playback of backup audio files on a USB stick, firmware

upgrades, or to attach a USB Wi-Fi dongle to the front panel of the codec.
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2

Navigating Menus

All main codec menus can be launched from the Home screen which includes:

li Codec Home Screen Elements

0—’- Home — Default Answering ( Stereol

A —
Ly —

CHns(0)

h@

1| Screen Name The name of the current screen

2 | Connect Select to connect and adjust connection settings

3| Cxns Displays the number of current connections and connection details
4 | Programs View and edit Program configurations

5 [ Settings Select to configure codec settings

Press the RETURN button to navigate backwards through menus, or press the HOME
button to return to the Home screen from any menu.

If a complete menu cannot be viewed on a single codec screen, arrows on the right hand side of the
screen indicate that the current menu has options below and/or abowve the visible items. Use the
navigation arrows to scroll up and down.

IP ConfiaiPt-to-Pth

JitBuf
FEC
Dir

Loc:Off Rem:Off
Eoth

[ |[Features | Codec Home Screen Elements

1

Up Arrow

Arrow indicating menus can scroll upwards

2

Down Arrow

Arrow indicating menus can scroll downwards
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Codec Menu Overview

Following is an ovenview of the codec menus from the Home screen. Note: file playback may not be
supported in all codecs.

P E Connect
POTS : Program ‘ Speed Dial Delete
File

unit | 1o Audio
(details) (config)
Displays active
connection/s Sesem]. i
(config) Modules
Answer-|  § Network
ing (config)
Fuse-IP f------4------- SIP
Speed | Tieline
Dial Session
ILicenses -------- v Time
Reset/
Backup | ; i WebGUI
Control E '
Port 110 "7 SNMP
Firewall f------ -.. ...... TieLink
Legal f------+
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Connect Menu

T —

v

'
I — Fesssmassas 1

(

v :
NEJ:_:‘:;' II Satup IISava Pgm“ IS’BIBG‘ PG.Ml

[ Tieline | | SIP | | Sessionless | ([1SoN DialSewp )

k4 i
nier
]

Enier IFRulicast
Address

| Peer-lo-Peer | | Multicast Client |

e
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IP Setup Menu Navigation

After selecting IP and a connection mode use Setup to adjust connection settings.

Setup +--»[[Music Mono] }--;

) MusicPLl I_>| Bit rate

Mono

: MusicPLUS | @
Algorithm |- St e
“-p{ Profile | -»__ G711

- G.722

-p[_MP2 Mono_}--, )

-»{ Favorite | :..,[ MPZ Stereo
- MPZ J-Stereo } -

o) | IPZESae)

| . PCM Mono_}-+  [Sample| . (=
‘pfStered] |- PCM Stereo }--f
~-»{EaptX Meno}--, _[Sampie

F | Bit rate
--p{E apt-X Stereo ~-*r
- AAC Mono |-~

»[7AC Stereo ]
“»{AAC-HE Mono }--

U

HISTE S |G
Bit rate
- »[AAC-LD Mono} - rate

AAC-LD Stereoj
[AAC-ELD Stere)-
&
~-»{ Opus Stereo }--+»{Bit rate]
‘
Note: Not for
##{ TxTran Mono | Applications

o4

h 4
E

1 4 3{TxTran Stereo
Jitter o-»{[Auto Adapt]}-----»{ LeasiDelay 1}~
== o &
‘ b : i
Sier - »{Fixed Buffer i-- p{[Best Compromise] }-+--»{ Min Buffer Depth | --»{Max Buffer Depth]
--p{_Highest Quallty _}-
FEC |- e
33 )
Please note: Codec default
settings have square brackets
v - 100 around them, i.e. [Enabled]
Direction | ~-»[__[Both] ]
Encode/ |-+ »{Encode Only
Decode | ‘--»{Decode Onfy]
[Dse - Emsa ]
' »{_Disabled ]
Session Type|--»[Tieline Codecs}-»[ Port# |

v
[Audio Protocol}--»{[UDP IP] }- »{[Audio Port]]
Y T
«-i-p[Deterministic]
T e : T -
v " Line Hunt |
[Dial Route] - > Lene
A +=p{[Disabled
IReconnec:|"=..

A 4

uto

¥ s [Any]
Via

s

|

I

E

i

{ Seconda
v o [Auto]
IG3 Profile }v Dual Program|

i b Custom |

Char?nel I— ‘ Channel 1

|

Ei
P
E
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/’i\ Important Notes:
= Depending on the session type selected in the codec, not all options are displayed.
E.g. Session Type and Data are not displayed when configuring Sessionless IP
connections.
o Default settings may also change depending on the session type selected, e.g. Tieline
Session versus SIP or Sessionless.

ISDN Menu Navigation

Select Connect > ISDN to configure ISDN dialing settings using the codec front panel.

v

Connect
¥
& i [SelectDial| | SelectB | [ Select | Select
Setup '_> Route *| Channels l'Algorithrn ’Samplerate
-v I
Destl?atlon --p| Enter Number
5 A 4
L
2
.v 0
pesthation, .
D LA
seuTaten .
4
v
Auto | ;»[Enabled ]
Reconnect| !
: Disabled
h 4
Save as
Program
4
Module
Config
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POTS Menu Navigation

Select Connect > POTS to configure POTS dialing settings using the codec front panel. Note:
default settings are surrounded by square brackets.

POTS
v
Setup
¥ S [Any]
Via
: Lp[ Module 2
. 4
~#[POTS Codec]
Mode (4
> raiog Proe]
v
Algorithm <
* v
Session | ~*[Tieline Codecs]
ata_[* »[ Sessioness |
-
Dial Route |-
v
Auto | [ Enabled |
Recopnect 1 BablE
v
Module
Configuration
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Settings Menu

Press the SETTINGS button on the codec front panel to access a wide range of configuration

settings.
Tieling Lic- Resat/ Web- Il Control
Session [l enses Backup) Port 110

|‘Usu NTP‘ | Backup

Destina-
tion

T
Destina-
tion 2

Please note: Codec default
seftings have square brackets
around them, ie. [Enabled]
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8 Merlin PLUS Input Levels and PPMs

T Important Note:

e See Configuring AES3 input audio for more information about digital in/outs. Input audio
functions can also be configured using the Toolbox Web-GUI. See Configuring
Input/Output Settings for more information.

e Merlin PLUS supports input expansion with inputs/outputs 3, 4, 5 and 6. Expansion
inputs 3 to 6 must be either all analog or all digital. Expansion outputs 3 to 6 must
also be either all analog or all digital. By default the output selection follows the input
selection, howewer, inputs and outputs can be configured differently. For example, if you
configure expansion inputs 3 to 6 as analog, you can configure all expansion outputs 3
to 6 as digital AES3. Adjust the output setting independently if required via SETTINGS
> Audio > Output Type > [Select Outputs] > [Select Analog or Digital]

Adjusting PPM Meter Reference Scale Settings

By default, the PPM METERS on the front of the codec, or in the HTML5 Toolbox Web-GUI, use
dBFS to express nominal operating, headroom and noise floor levels.

The codec can also automatically adapt to different Tieline reference scales. A Tieline codec with
proprietary Tieline session data enabled will automatically adjust the reference level to suit G5 and
G3 codecs, or Report-IT. When connecting to a non-Tieline codec, or a Tieline codec without
session data enabled, the codec will use the Tieline G5 reference scale setting.

The default Tieline G5 audio reference scale displayed on the PPMs when you connect to a Tieline
G5 codec is -38dBFS to 0dBFS (e.g. Merlin, Genie, Bridge-IT and ViA codec families). Using this
reference scale audio peaks can safely reach OdBFS without clipping, providing 18dB of headroom
from the nominal Ow point. The comparison table below outlines the reference scales for G5 and G3
codecs and Report-IT in dBFS, as well as the equivalent dBU scale.

Nominal Ovu
(+4dBu out ) =

»
o
©
©
©
©

The audio reference level settings in the codec are:

I e R
Level

Tieline G5 PPM meter low point -16dBu -38dBFS

Nominal Owu reference lewel +4dBu -18dBFS

Level at which audio will clip/distort +22dBu 0dBFS

2 | Tieline G3 PPM meter low point -11dBu -29dBFS

Nominal Ow reference lewel +4dBu -14dBFS

Level at which audio will clip/distort +18dBu 0dBFS

3 | Report-IT PPM meter low point -9dBu -23dBFS

Nominal Ow reference level +4dBu -10dBFS

Lewel at which audio will clip/distort +14dBu 0dBFS

Important Note: If a codec supports multiple stream programs and the Auto (default)
reference lewel is selected, the first codec to connect will configure the reference level
used for all subsequent connections. l.e. If a G3 codec connects first then the G3 Audio
Reference Lewel will be configured for all connections.

(=
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Configure Tieline G3 Codec Audio Reference Scales

Genie, Merlin, Bridge-IT and ViA codecs have more audio headroom than Tieline G3 audio codecs,
therefore the audio metering reference scale needs to be adjusted when these codecs connect to a
Commander or i-Mix G3 codec. The G3 metering scale is between -29dBFS and 0dBFS and audio
levels should average around the nominal Ow point at -14dBFS. Audio peaks should not exceed
0dBFS.

Press the SETTINGS button.
Navigate to Audio and press .
Navigate to Ref Level and press .
Select Tieline G3 and press .

P w b PR

Configure Report-IT Audio Reference Scales

The Report-IT setting is used for compatibility when streaming audio using Tieline's Report-IT
smartphone application.

Press the SETTINGS button.

Navigate to Audio and press .
Navigate to Ref Level and press .
Select Report-IT and press .

A w PR

The Report-IT metering scale is between -23dBFS and 0dBFS and audio levels should average
around the nominal Ow point at -10dBFS. Audio peaks should not exceed OdBFS.

Default PPM Metering Displayed

The following PPM settings are displayed by default in the codec. These settings change after
making matrix routing adjustments in the Matrix Editor panel. The PPM Mode can be adjusted via
Settings > Audio > PPM Mode.

Mono and Stereo Metering

When connected with a mono program the codec will display a mix of inputs 1 and 2 on PPM1.

PPM 3 displays the level of return audio.
Mix of

Outputs 1 & 2

(Decoder 1)

Mix of
Inputs 1 & 2
(Encoder 1)

When connecting with a stereo program, the codec displays audio on PPM1 & 2 for inputs 1
and 2 and PPM 3 & 4 for the return program audio.
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Outputs 1 &2
(Decoders 1 & 2)

Inputs 1 &2
(Encoders 1 & 2)

/f Important Note: When sending an audio stream to multiple endpoints using a multi-

= unicast program, the codec PPMs will display the same audio monitoring as for a default
mono or stereo connection. The return audio PPM metering will display return audio from
the first connection dialed within the multi-unicast program.

2 x Mono Peer-to-Peer Connection Metering

The codec is capable of creating two independent mono audio stream connections
simultaneously. In this situation the codec will display outgoing connection 1 audio on PPM1 for
input 1 and use PPM 2 to display return audio. Outgoing connection 2 audio will be displayed

on PPM3 for input 2 and PPM 4 displays the return audio.

Qutput 2

(Decoder 2)
OCutput 1
(Decoder 1)

Input 2
(Encoder 2)
Input 1
(Encoder 1)

3 x Mono Peer-to-Peer Connection Metering

The codec is capable of creating three independent mono audio stream connections
simultaneously. By default, the codec displays outgoing connection 1 audio on PPML1 for input
1 and uses PPM 2 to display return audio. Outgoing connection 2 audio is displayed on PPM3
for input 2 and PPM 4 displays the return audio. Outgoing connection 3 audio will be displayed
on PPMS5 for input 3 and PPM 6 displays the return audio.
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Qutput 2
(Decoder 2)
Qutput 3/
Qutput 1 Aux out Merlin
(Decoder 1) (Decoder 3)

Input 1 Input 3/
(Encoder 1) Aux in Merlin
(Encoder 3)
Input 2
(Encoder 2)

1 x Mono Peer-to-Peer + IFB Metering

This program transmits a bidirectional mono audio stream and a separate bidirectional mono
IFB communications audio stream. A mix of inputs 1 and 2 is displayed on PPM1. PPM 3
displays the lewel of return audio. PPM5 and PPM6 display IFB audio in/out.

Mix of
Outputs 1 & 2 IFB Rx
(Decoder 1) (Decoder 2)

Mix of IFB Tx
Inputs 1 & 2 (Encoder 2)
(Encoder 1)

1 x Stereo Peer-to-Peer + IFB Metering

This program transmits a bidirectional stereo audio stream and a separate bidirectional mono
IFB communications audio stream. Incoming and outgoing audio for both audio streams is
displayed on the PPMs.

Qutputs 1 & 2
(Decoders 1 & 2)

IFB 2 Tx/Rx
({Decoder 3)

Inputs 1 & 2 IFB 1 Tx
(Encoders 1&2)  (Encoder 3)

2 x Mono Peer-to-Peer + IFB Metering

This program transmits two bidirectional mono audio streams and two bidirectional mono IFB
audio streams. Incoming and outgoing audio for both audio streams is displayed on the PPMs.
A mix of inputs 1 and 2 is displayed on PPM1 and a mix of inputs 3 and 4 is displayed on
PPM3. PPMs 2 & 4 display each return audio stream. PPM5 and PPM6 display a mix of IFB
audio in/out for each IFB audio stream.
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Mix of
Outputs 3 & 4
1 (Decoder 3)
Mix of IFB 2 TW/Rx
Outputs 1& 2 (Encoder 4/
(Decoder 1) Decoder 4)

Mix of IFB 1 Tx/Rx
Inputs 1 & 2 (Encoder 2/
(Encoder 1) Mixof Decoder2)

Inputs 3 & 4
(Encoder 3)

2 x Stereo Peer-to-Peer + IFB Metering

This program transmits two bidirectional stereo audio streams and two bidirectional mono IFB
audio streams. Decoder audio for both stereo audio streams is displayed on PPMs 1-4. PPM5
and PPM6 display a mix of IFB audio in/out for each IFB audio stream.

IFB 2 Tx/Rx
Outputs 3& 4 (Encoder 6/
(Decoders 4 & 5) Decoder 6)

Outputs 1 & 2 IFB 1 Tx/Rx
{Decoders 1 & 2) (Encoder 3/
Decoder3)

Metering Stereo and 4 Mono Peer-to-Peer Audio Streams

By default the PPMs display decoder audio levels when a Stereo + 4 x Mono Peer-to-Peer
program is configured. Decoders 1-6 are mapped to PPMs 1-6, with decoders 1 and 2 for the
stereo connection, followed by the 4 mono connections represented by PPMs 3-6. Note: All
encoders and decoders can be monitored simultaneously using the PPMs panel in the Toolbox

Web-GUIL.

Output 4
(Decoder 4)

Qutputs 1 & 2 Qutput 6
(Decoders 1 & 2) (Decoder 6)

Output 5
(Decoder 5)

Qutput 3
(Decoder 3)
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Metering 6 Bidirectional Peer-to-Peer Mono Audio Streams

By default the PPMs display decoder audio levels when up to 6 mono audio streams are
configured within a program. Decoders 1-6 are mapped to PPMs 1-6. Note: All encoders and
decoders can be monitored simultaneously using the PPMs panel in the Toolbox Web-GUI.

Output 4
(Decoder 4)

Qutput 2 Output 6
(Decoder 2) {Decoder &)

Qutput 1 Qutput 5
{Decoder 1) {Decoder 5)

Qutput 3
(Decaoder 3)

Adjusting Default PPM Metering

The default PPM metering settings can be adjusted via Settings > Audio > PPM Mode. The
options include:

[ |PPM Mode

1 [ Program Default (default) | Displays default program PPM meter settings (i.e. the
settings described previously for mono, stereo programs

etc.).
2 | Input Maps input encoders 1 to 6 with PPM meters 1 to 6.
Decoder Maps decoders 1 to 6 with PPM meters 1 to 6.
HP Monitor Maps PPM meters to inputs/outputs currently selected via the

headphone monitoring function.  The default headphone

monitoring setting is accessed via HEADPHONE >
Monitor Source > [Select audio Source].

Selecting Analog and Digital Inputs and Adjusting Input Levels

1. Press the SETTINGS button.
. Navigate to Audio and press .
3. Inputs 1 and 2 and inputs 3 to 6 are displayed under Input Type and should be set to Analog;

press to toggle between Analog and AES3 and press the RETURN button to exit the
menu.
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Inout Tooe

4. Use the down “ navgation button to highlight Input Level and press the button.

Select inout Channels fo Change Lewvel ar onioff

Irput1+2 [

Input 3 + 4 5:0.0; 4

Navigate to the channels you want to adjust and press .
6. Press the number on the keypad corresponding to the channel you want to toggle on or off. E.g.

press E on the numeric keypad to toggle channel 1 on and off.

o

7. Use the left ( or right ) navigation buttons to select the appropriate gain setting, then press the
button to save the settings.

Inout Audio Level rdE

ff Important Note:
=~/ e Gain adjustments can be made in 0.5dB increments.
e There is a maximum of 6dB of additional gain available when adjusting a digital input.

To adjust lewvels quickly press and press and release the right 4 arrow button to
open the Input Audio Level adjustment screen.

15 wolt phantom power can only be supplied on the auxiliary input; this is disabled by
default.

Input Audio Level idB1

al
Gang 1+2
|__[linput Audio Features | Description |

1 | Channel On Symbol Symbol indicates a channel is turned on

2 | Channel Off Symbol Symbol indicates a channel is turned off

3 | Input 1 Level Control Input 1 gain indication; adjust in 0.5db increments

4 | Input 2 Level Control Input 2 gain indication; adjust in 0.5db increments

5 | Chl/2 Gang Indication Indicates whether ganging is enabled or disabled

Quick Level Adjustment of Input 1 and 2

1. Press and press and release the right 4 arrow button to open the Input Audio Level
adjustment screen.

2. Press E on the numeric keypad to toggle channel 1 on and off and press to toggle
channel 2 on and off.

3. Use the up 4 and down™> arrow buttons to navigate to the channel you want to adjust. Note:
A channel is highlighted when selected.
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4. Use the left € and right | 4 arrow buttons to adjust the input levels up or down.
5. Press the RETURN button to exit the screen.

Auxiliary Input Adjustment

The codec has 1 x 6.35mm (1/4") Mic/Line lewvel Jack on the rear panel. By default the input is Off
and can be configured by:

1. Selecting the SETTINGS button.
2. Navigate to Audio and press the @ button.

3. Use the arrow-down “ button to select Aux Input and press the @ button to view menu
options.

InputIGc

A Input Line, -19.5dE, Mo Phantom Pwr, IG5 Auto

Input settings which can be adjusted include:

¢ Input on/off.
e Input level.
¢ Input Type: High Gain Mic, Medium Gain Mic, Low Gain Mic, Unbalanced and Line Lewel.
e Phantom power (15V available when enabled).
e IGC.
@ Important Note: When the auxiliary input (AUX IN) is On the default mixer configuration

sends audio to all inputs. If you are not using the auxiliary input ensure it is Off to awvoid
additional noise in program audio.

Ganging Audio Channels

It is possible to gang channels together and adjust the audio level of the ganged channels
simultaneously. When channels are ganged together:

e Both channels highlight together when selected.

e The gain setting for both channels is automatically set to match the gain level of the lowest of
the two channels when ganging is first configured.

¢ If one channel is turned on when ganging is first configured then the other one will be turned
on automatically.

Press the SETTINGS button.

Navigate to Audio and press @

Use the down ¥ navigation button to highlight Input Level and press the @ button.
Navigate to the channels you want to gang and press the @ button.

Navigate to the Gang function and press the @ button to toggle between Enabled or
Disabled.
Use the up 4 and down ¥ arrow buttons to highlight and select the audio channels.

7. Use the left 4 and right 4 arrow buttons to adjust the levels for both inputs up or down
simultaneously.
8. Press the RETURN or HOME buttons to exit the screen.

a s wbdpRE

o
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? Important Note: To gang channels quickly press and press and release the right | 4
arrow button to open the Input Audio Level adjustment screen and follow the preceding
instructions.

Intelligent Gain Control (IGC)

The codec's inbuilt DSP limiter automatically takes care of any instantaneous audio peaks that
occur in demanding broadcast situations. Input IGC (Intelligent Gain Control) is enabled by default
and is automatically activated at +20 dBu (G5 audio scale) and +14dBu (G3 audio scale) to prevent
audio clipping.

There are three settings; Auto, Fixed and Off. If Auto is configured the codec will detect when
incoming audio lewvels have reduced sufficiently and automatically return input levels to the gain
setting prior to IGC being activated. The codec takes just 250 milliseconds to detect audio levels
have returned to normal (after IGC Level has been initiated) and will return the levels to the previous
setting within half a second. This response is linear.

To adjust this setting in the codec:

Press the SETTINGS button.

Navigate to Audio and press @

Navigate to Input IGC and press ]

Select the channel you want to adjust and press @

P w PR

Inout Channel 1GC
Input 1 1GC

Input 2 162

5. Navigate to the preferred setting and press @
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9

Configuring AES3 Input Audio

The codec has an INI/AES3 input on the rear panel of the codec for AES3 (AES/EBU) format audio.
This balanced 110 ohm female XLR input can operate effectively over distances of up to 100 meters
and accepts both mono and stereo AES3 signals. If your codec supports multiple channels of AES
audio use the DB25 EXPANSION AUDIO I/O connection to send/receive up to 4 additional channels
of AES3 audio. Please note that expansion inputs/outputs 3, 4, 5 and 6 must be either all analog or
all digital AES. See Appendix B for the DB25 wiring pin-outs.

Press the SETTINGS button.
Navigate to Audio and press .
Select Input Type and press the button.

Navigate to the inputs you want to configure and press the button to toggle between
Analog and AES3.

P w NP

The 3 pin male XLR AES3 OUT connector is capable of sending both mono and stereo AES3
signals.

? Important Notes:
=" e There is a maximum of 6dB of additional gain available when adjusting a AES3 digital
input.
¢ If you switch back to the analog input setting after selecting AES3, the previous analog
settings will be recovered.

AES3 Sample Rate Conversion

The codec contains two sample rate conwverters.

Input Sample Rate Converter

The codec implements an Asynchronous Sample Rate Converter (ASRC) to convert the sample
rate of an AES3 input to the sample rate set in the codec. The codec sample rate is determined
by the selected algorithm. For example, if you select the Music algorithm, the sample rate will
be set to 32kHz.

By default the codec will up-sample all channel 1 and 2 AES3 input sources to 96kHz sampling
unless your audio source uses a 44.1kHz sample rate.

ff Important Notes: If your codec supports up to six AES3 inputs, the three AES3 stereo

~“~’ inputs are multiplexed onto analog inputs 1, 3 and 4. There are also three AES3 stereo
outputs via the AES3 Out XLR and two are multiplexed onto outputs 3 and 4 (see
Appendix B for pin-outs of inputs 3 and 4 and outputs 3 and 4).

The inputs have asynchronous sample rate converters to facilitate sources with different
sample rates being attached to the codec. For example, IN1-AES (Inputs 1 and 2) can be
48kHz AES-IN2 (IN3&4) can be 32kHz and AES-IN3 (IN5&6) can be 96kHz

Output Sample Rate Converter

The sample rate of the AES3 output is configured using the clock source setting via the

SETTINGS button and then Audio > Input Type > AES3 Out. This configures the sample
rate frequency of all AES3 output signals and there are three possible settings.
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Locked to AES3 Input

If this setting is used, the codec will use the sync information received by the AES3 input to set
the output sample rate in the codec (Note: this is the same as the AES Rx Clock setting in
Tieline G3 codecs). The codec will initially try to use the signal on AES inputs 1 and 2 as the
clock to which the AES outputs are synchronized. If unavailable, it will then attempt to use
inputs 3 and 4 or inputs 5 and 6 in that order. If you select this option, all AES inputs must
always be synchronized to the same clock source, e.g. if AES3 inputs 1 and 2 use 48kHz
sampling then inputs 3 and 4 and inputs 5 and 6 must also be synchronized to the same clock.

Wordclock Sync In

This setting configures the codec for a word clock source via the SYNC INPUT on the codec
rear panel (this is the same as the External Word Clock setting in Tieline G3 codecs). Often
this will be a studio reference signal (D.A.R.S., or Digital Audio Reference Signal). In television
broadcasting facilities, the audio reference signal should be locked to the video reference if there
is one available. The sample rate being received is recognized by the codec and automatically
adjusted within it. Sample rates from 32 kHz to 96 kHz are accepted, including the most
popular rates of 32 kHz, 44.1 kHz and 48 kHz.

Fixed Sample Clock
Select from a range of fixed output sample rates.
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Merlin PLUS Headphone/Aux Output

The codec has a 6.35mm (1/4") RTS stereo HEADPHONE output for monitoring inputs and return
audio. If you are using analog inputs or digital inputs you will see audio metering on the PPMs and
can monitor it with the headphones.

Important Note: The front panel HEADPHONE output and rear panel HP/AUX output
share the same hardware output. This means both are switched and configured together.
l.e. both outputs are either a stereo headphone output (default setting), or a balanced
mono auxiliary output.

L

Configure for Headphone and Aux Output

Both the front panel HEADPHONE and rear panel HP/AUX outputs are configured as stereo
headphone outputs by default. To adjust this setting:

1. Press the SETTINGS button.
2. Navgate to Audio and press @
3. Select HP/Aux Out and press @ to toggle between Headphone and Aux Out.

Adjust Headphone Output Settings

1. Press the HEADPHONE button to display the headphone monitoring adjustment screen.

Use the left € or right > navigation buttons to adjust the wolume level up or down. The screen
displays lewel adjustments in real-time.

Headohone
1 Headphor:  HEENE

3. Press the down “» navigation button to select the Send/Return audio balance and use the left

Cor right ) navigation buttons to adjust the balance. The Send/Return audio balance dictates
whether the front panel HEADPHONE output and the rear panel HP/AUX output monitors send
(input/encoder) audio only, return audio only (decoder audio from a connected device), or a mix
of both send and return audio.

4. Press RETURN when you have finished to exit the menu.

Note: Headphone levels can also be adjusted by pressing the SETTINGS button, navigate to
Audio and then HP Vol/Bal and press (3.

Adjusting the Monitor Source

In headphone listen mode it is possible to select monitoring sources via HEADPHONE >
Monitor Source > [Select audio Source].
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Navigate to the source you want to monitor and press @ Options include:

1. Mix: monitors the default program headphone mix, or a customized mix configured
using the Matrix Editor. See Matrix Editing for more info.

2. Audio Stream: monitors the selected codec audio stream.

3. Inputs: monitors the codec inputs (i.e. encoders).

5%“ Important Note: PPMs always reflect the default program settings listed in the table
=" pelow and do not reflect customized mix adjustments using the Matrix Editor.

The default headphone mixes for factory programs are displayed in the following table.

1 x Peer-to-Peer Mono Inputs 1&2/ Outputs 1&2 Inputs 1&2/ Outputs 1&2

1 x Peer-to-Peer Stereo Inputl /Output 1 Input 2/Output 2

2 x Mono Peer-to-Peer Input 1/Output 1 Input 2/Output 2

3 x Mono Peer-to-Peer Inputs 1 & 3/ Outputs 1 & | Inputs 2 & 3/ Outputs 2 & 3

3

Stereo + 4 X Mono Peer-to- Input 1 / Output 1 Input 2 / Output 2

Peer

6 x Mono Peer-to-Peer Inputl /Output 1 Input 2/Output 2

1 x Mono Peer-to-Peer + IFB | Inputs 1&2/ Outputs 1&2 Aux In/Aux Out/
Input3/Output3

1 x Stereo Peer-to-Peer +| Inputs 1&2/ Outputs 1&2 Aux In/Aux Out/

IFB Input3/Output3

2 x Mono Peer-to-Peer + IFB | Inputs 1&2/ Outputs 1&2 Input 5/0utput 5

2 x Stereo Peer-to-Peer +| Inputs 1&2/ Outputs 1&2 Input 5/0utput 5

IFB

Adjust Auxiliary Output Settings

Settings for the auxiliary output audio are adjusted similarly to the HEADPHONE output, except that
the output lewel is fixed at line level. Configure the front panel HEADPHONE output and rear panel
HP/AUX output as an Aux Out and then:

1. Press the HEADPHONE button to display the aux output adjustment screen.
2. Use the left € or right 4 navigation buttons to adjust the Send/Return audio balance.

Au ot I Lime Lewel

& send 100% I --------- Peeeeeees | Return 0%

3. Press RETURN when you have finished to exit the menu.

Note: Send/Return balance can also be adjusted by pressing the SETTINGS button, navigate
to Audio and then Aux Bal and press @
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11 Inserting Hardware Modules

Two slots are available for inserting optional ISDN or POTS connection modules into the codec. The
module slots are numbered as follows.

Inserting or Removing a Module

Ensure the codec is not powered up when inserting or removing modules. Where possible

A use anti-static precautions to help minimize the chance of static charges damaging the
highly sensitive circuitry. Do not force a module into the codec. Modules should be
installed slowly and gently.

1. Remowe power from the codec and then remowve the 4 screws from the blanking panel or module
installed in the codec.

Carefully slide the new module into the module slot and ensure the base of the module remains
flat during insertion, to ensure it lines up correctly with the module connector within the codec.
Reinsert the 4 screws to hold the module firmly in place.

Power up the codec.

Press the SETTINGS button to erify it is installed correctly.

Navigate to Modules and press the button.
The newly installed module should be visible as Module 1 or Module 2.

N

No g pw

/i\ Important Note: If the module does not appear in the Modules menu in the codec, it is
=" possible that the connector on the module has not lined up correctly with the connector
inside the codec. Remowe the module and reinsert it carefully to resolve this issue.
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12 About ISDN Modules

ISDN stands for Integrated Senices Digital Network. The Basic Rate Interface (BRI) of ISDN
consists of 2 bearer (B) channels at 64 kbps each and 1 data (D) channel at 16 kbps, i.e. (2B +D).
This can be provided over a 2 wire facility and the two B channels can be bonded together to form a
single 128kbps channel. The B channel can carry user information such as wice, video or data. The
D channel carries signaling information between a user and the network.

Tieline codecs fitted with an ISDN G5 module can provide high
quality mono or stereo audio ower a single B channel using the
Tieline Music algorithm. If you have 2 B channels you can use one
as a standby, or configure higher bandwidth mono or stereo
connections using algorithms such as MusicPLUS and MPEG. The
codec has two module slots available. Each module supports 2 B
channels and it is possible to insert two ISDN modules and bond 4
B channels together. This will increase connection bandwidth to 256
kbps for connections using high quality algorithms like aptX Enhanced.

Important Considerations

There are several considerations when using your codec in ISDN mode, including:

Will you operate within North America or other countries?

Will you use a single B channel, 2 B channels, or 4 B channels?

Which network are you using?

Is your ISDN line Point-to-Point or Point-to-Multipoint?

What are your directory numbers (DN)?

If you are in the US, what are your Senice Profile ID (SPID) numbers?

What is your Multiple Subscriber Number (MSN) if you need to enter this outside North
America?

ISDN configuration is influenced by the country in which you operate. For example, a SPID does not
need to be entered into a Tieline codec for operation within Europe, but it does in North America.

U and S/T ISDN Interfaces

In North America the telephone company provides its BRI customers with a U interface. The U
interface is a two-wire (single pair) interface from the phone switch. It supports full-duplex data
transfer over a single pair of wires, therefore only a single device can be connected to a U interface.

The situation is different in Europe, the UK, most of Asia, Australia, Africa and parts of the Middle
East, where the phone company is allowed to supply the NT-1 and the customer is given an S/T
interface. The NT-1 is a relatively simple device that converts a 2-wire U interface into the 4-wire S/T
interface.

If you have an NT-1 device connected to the U interface line then you will require a Tieline Euro ISDN
G5 module (S/T interface - model: TLISDNEUROGS). If you don't have an NT-1 device installed then
the Tieline US ISDN G5 module (U interface - model: TLISDNUSGS5) will be required. You can ring
your telecommunications provider to ask if you're not sure. Note: In Japan use the Tieline Euro ISDN
module.

/f Important Note: Tieline S/T Euro ISDN G5 modules do not have internal terminating

=/ resistors. When you connect terminating equipment such as a Tieline codec to an NT-1,
100 ohm termination resistors must be connected between pins 3 and 6 and between
pins 4 and 5 at the last socket on the ISDN line. Check your NT-1 device user manual as
this may be supported. Suppliers of electronic components sell suitable plugs with
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termination resistors when required. Please note: U interface ISDN terminations do not
require terminating resistors.

How to Configure ISDN G5 Modules

To configure the codec to dial using ISDN for the first time:

1. Ensure that the correct country setting is configured in your codec via Settings > System >
Country.

2. If you are dialing between two Tieline codecs you normally only need to configure an ISDN
dialing program via Connect > ISDN. Click here to adjust settings using the HTML5 Toolbox
Web-GUI.

Other more advanced settings can also be configured:

1. Select Settings > Modules > [Select ISDN Module] to adjust ISDN module settings
specific to your codec site. See Configure ISDN Module Settings for more information. Click
here to adjust settings using the HTML5 Toolbox Web-GUI.

2. ISDN answering can be configured to suit:

¢ Hardware available in the codec, i.e. the number of B channels available.

e Expected dialing behaviors, e.g. if B channels should bond or not, and whether audio
streams need to use Route tags.

¢ The type of call being made, e.g. Tieline (with Tieline Session Data) versus non-Tieline
(sessionless calls).

Adjust answering configuration via Settings > Answering > ISDN Answer Configs > [Select
Config] and see ISDN Answering Configuration for more information, or click here to adjust
settings using the HTML5 Toolbox Web-GUI).

12.1 ISDN Module Settings

ISDN settings in the Module menu will determine how each installed module operates at a
particular site. Other answering-related settings are available in the Answering menu via Settings
> Answering > [Select ISDN Config].

Configuring ISDN G5 Modules

1. Press the the SETTINGS button, then navigate to Modules and press the @ button.

Setinas

Spstem tladules

3_\/ Important Note: You can also configure your ISDN module by pressing the HOME [<=]
button to return to the Home screen and select Connect > ISDN. Then use the down

W navigation button to select Module Configuration and press the @ button.

2. Navgate to the module you want to configure and press the @ button. Note: Module 1 is on the
left when looking at the codec rear panel.
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todule Settings

module 1 1SOM=5T [ Sync]

fodule 2 | 1SOM-ST (S0

’i\ Important Note: ISDN Sync should be displayed when an ISDN line is connected to the
~=/  codec. This appears regardless of whether you have configured the ‘ISDN Line Type’

correctly.

3. Navgate to Accept and press the button. This menu is a call filter to allow or deny voice or
data calls according to your preferences. The default setting allows both Voice & Data. Select

your preferred option and press the button.

1500 1 hlodule 11 Accent Incoming Calls

Vit A IE"

’i\ Important Note: G.711 is the default algorithm for incoming connections when Voice

“=/  Only is selected. There are two G.711 algorithms and the one used by the codec
depends on the country setting in the codec. The p-law algorithm is used in the USA,
Japan and Canada, whereas the A-law algorithm is used in other countries.

4. Navigate to Network and press the button. Select the Network Type corresponding to the
region in which you are using the codec, then press the button.

US-Nat If switch type is National ISDN-1 and 2
US-AT&T If switch Type is AT&T 5ESS
EU-ETSI If Switch Type is ETSI
(UK, Europe, Australia and most other countries)
JPN-NTT If you are in the Japan and your network is NTT

5. Navmgate to Line Type and press the button. Ask your Telco whether your ISDN line is Point-
to-Point or Point-to-Multipoint. By default select Point-to-Multipoint, unless your switch type is
point-to-point, your Telco says the line is point-to-point, or you are connected to a PABX

system. Most PABX systems are point-to-point. Next, press the button.

1500 1 lodule 11 Line Tvoe

Faint-to-Point Paint—to - Wulti

6. If you are in the US enter DN and SPID numbers as required, or in other regions enter DN or
MSN numbers as required. Navigate to each DN, SPID or MSN and press the button before
entering each number, then press the button to store each number.
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12.2

tilodule 1 SO = ST

8. Navmigate up to Apply Settings and press the @ button to apply all module settings.

tlodule 1: [SOM = 5T

Apply SeHings

Accept Uoice & Date.

Metwork EU-ETSI ¥

Important Notes:

Directory Numbers and Multiple Subscriber Numbers

Directory Numbers (DN) in North America and Multiple Subscriber Numbers (MSN) in the
rest of the world are simply phone numbers associated with an ISDN B channel, like lines
listed in a typical phone directory. Your Telco will normally supply 2 DN/MSN numbers for
each pair of B channels. However, these humbers may or may not be associated with a
specific B channel.

Often broadcasters prefer to predict which B channel will answer an incoming call to
ensure audio routing is consistent. Howe\er, if a DN or MSN number is not entered in the
codec and multiple B channels are available, the codec may use any channel to answer
an incoming call. To ensure calls are routed consistently, enter a DN/MSN number
(without the country or area code) as the DN/MSN for a B channel, then only that
corresponding B channel will answer an incoming call to that number. Programming
DN/MSN numbers for each B channel allows the codec to ignore calls without matching
DN/MSN numbers. This is the best way to answer calls from codecs in a predictable
manner.

SPID Numbers in North America

ISDN relies on an initialization procedure for associating Senice Profiles with specific
terminating equipment (e.g. your audio codec) rather than lines. In the US Telcos assign
a Senvice Profile ID (SPID) number which assists in identifying different ISDN senices
across the network. Your Telco must provide a SPID for each B channel you order when
connecting over US-Nat or US-AT&T networks in the US. A SPID is not required when
using the AT&T PTP protocol.

Typically, each ISDN BRI senice in the US will have two SPIDs and these must be
entered correctly. When you enter a SPID into your codec and connect it to an ISDN line,
an initialization and identification process takes place, whereby the terminating equipment
(your codec) sends the SPID to the switch. The switch then associates the SPID with a
specific Senice Profile and directory number.

Note: SPID numbers normally include the phone number and additional prefix or suffix
digits up to 20 digits long.

ISDN Answering Configuration

<h
=/

Important Note: For more detailed information about ISDN Answer Config parameters,
including bonding and 'route' configuration etc., please see Configuring ISDN Answering in
the HTML5 Toolbox Web-GUI manual.

ISDN Answering Configs are used to determine how codec ISDN modules will behave when
answering ISDN calls.
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1. Press the the SETTINGS button, then navigate to Answering and press the @ button.

Spstem

ANSWerng

/f\ Important Note: You can also configure your ISDN module by pressing the HOME
- button to return to the Home screen and select Connect > ISDN. Then use the down

W navigation button to select Module Configuration and press the @ button.

2. Navgate to ISDN Answer Configs and press the @ button.

AnsWering

1500 Answer Confias

3. Navigate to one of the four available Configs and press the @ button.

‘a5

tadule 1 B1{Module 1 B2 Tieline Codecs

4. Navigate to Edit and press the @ button.

5. Navmgate to each B channel and press the @ button if you want to select/deselect a B channel

within the selected Config. Navigate to Continue and press the @ button. Notes: The tick
symbol confirms a B channel has been selected.

adule 1 E1

/f Important Note: If a B channel has been selected within another Config it will not be
~—" \isible. Only available B channels are displayed.

6. Select the bonding method if multiple B channels have been selected, then press the @ button.

Config 1 & Eonding Ootion

Ieue Bond tust Bond

7. Select Disable when connecting to Tieline codecs using session data, or select Enable if
connecting to non-Tieline codecs only, then press the @ button.
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150 Answer Config 1 Sessionless anly

/f Important Note: Select Disable if the codec is expected to receive ISDN calls from

= Tieline codecs, or both Tieline and non-Tieline codecs (i.e. you are not sure which type of
codec may call). In this mode, once the codec answers a call, it expects to receive
Tieline session data from the caller and configure its own algorithm settings according to
that. If it fails to receive Tieline session data within 5 seconds (i.e. a non-Tieline codec is
calling, or a Tieline codec with session data disabled), it will use the settings in the ISDN
Answering Config instead.

Enable Sessionless Only when answering ISDN calls from non-Tieline codecs only.
When Sessionless is configured, the codec will not wait for the session data. This
reduces the time taken to answer an inbound sessionless call.

8. Select the default algorithm when receiving a call from a non-Tieline codec, then press the @
button.

] fig 1 Algarithm

P2 Mono

9. Specify the audio stream Route when receiving a call on the answering codec from a non-Tieline
codec, then press the @ button.

150 Answer Confia 1 Route

B -

Rioute 2 Route 3

10. Select Yes and then press the @ button to confirm all changes.

Reset ISDN Answer Configs

To reset ISDN answering settings to factory defaults:

1. Navigate to Settings > Answering > ISDN Answer Configs > Reset ISDN Answer
Configs and then press the @ button.

1500 Answer Confias

Deto

Reset1SOM Answer Configs

2. Select Yes and press the @ button.
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Reset|SOM Answer

Reset|SOM Answer Sefup
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About POTS Modules

The Tieline POTS G5 module can be used in the codec to stream
high quality audio over a POTS (PSTN) phone line. The codec has
two module slots available and it is possible to insert one or two
POTS G5 modules, or a mix of POTS G5 and ISDN G5 modules
as required. The Tieline Music algorithm can deliver 15 kHz
quality bi-directional audio at bit rates as low as 24kbps over a
POTS connection.

Modem Negotiation and Line Quality

The codec can send and receive high-speed digital information over a standard POTS telephone line
via the modem in the POTS G5 module.

G5 POTS modems initially attempt to establish a link at the lowest Max Bit rate setting configured
in the two modules being connected. If the POTS line doesn't support this bit rate, the modems will
attempt to connect at the highest possible bit rate to suit the prevailing line quality at each end of
the link. The modem then perform a process called ‘training’, during which the codecs at each end
of the link analyze the line. The codecs will then 'renegotiate’ the link downwards to the highest
possible bit rate where line quality is greater than 70%.

The POTS G5 module contains a SmartDAA™ (Smart Data Access Arrangement) line interface,
which isolates the modem from wltages on phone lines. It is important to select the correct country

in the codec from which you are dialing. This allows the SmartDAA to automatically adjust for the
line wltage present in that country.

7@

i Important Note: It is possible to connect two concurrent POTS connections, however the
=/

codec will not bond two POTS connections.

Connecting to G3 Codecs using POTS

The codec will successfully connect to Tieline Commander G3 and i-Mix G3 codecs ower POTS.
These Tieline G3 codecs may use:

e POTS modules (older superseded version)
e POTS G3 modules (current version)

Connecting to POTS G3 Modules

POTS G3 modules operate in the same way as POTS G5 modules when connecting, e.g. they
establish a link at the default bit rate of 28.8kbps and then ‘renegotiate’ the link downwards to
the highest possible bit rate where line quality is greater than 70%.

Connecting to Legacy POTS Modules in G3 Codecs

These modules have slightly different characteristics when connecting. When dialing from a
POTS G5 module to these older POTS modules the codecs will attempt to connect initially at
19.2kbps. If line quality is above 80% at this bit rate then the codec will ‘retrain’ the connection
up to a maximum of 28,800bps (depending on modem handshaking). The codec will then

renegotiate the link downwards to the highest possible bit rate where line quality is greater than
70%.
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How to Configure POTS G5 Codec Connections

To configure the codec to dial using POTS for the first time:

1. Ensure that the correct country setting is configured in your codec via Settings > System >
Country. This ensures the correct settings are used by the codec when making POTS
connections.

2. When dialing between two Tieline codecs you normally only need to configure a POTS
dialing program via Connect > POTS.

Other more advanced settings can also be configured:

1. Select Settings > Modules > [Select POTS Module] to adjust POTS module settings
specific to your codec site. See Configure POTS Module Settings for more information. Click
here to adjust settings using the HTML5 Toolbox Web-GUI.

2. If you are connecting to non-Tieline codecs you may need to create an answering "Config"
via Settings > Answering > POTS Answer Configs > [Select POTS Config], which will
determine the module used and relevant settings for answering a non-Tieline POTS call. See
Configure POTS Module Answering for more information. Click here to adjust settings using
the HTML5 Toolbox Web-GUI.

fi\ Important Note: The codec has a single analog phone input shared by both modules

=/ (default setting is Off). This phone input is used to monitor modem tones in POTS Codec
mode and for receiving audio in Analog Phone mode. Phone Input settings can be
adjusted via Settings > Audio > Phone Input.

Making Analog Phone (Voice) Calls

All POTS G5 modules are capable of making analog woice calls. It may be necessary to make an
analog call to dial a telephone hybrid, or to use for communications, or because there is no Tieline
codec at the other end of the link. Remember analog woice calls are only 3 kHz audio quality. To
select analog phone answering mode in a POTS G5 module navigate to Settings > Modules >
POTS > Answer Mode [Analog phone].

7:.5.\ Important Analog Phone Note: The codec has a single analog phone input which is

=" shared by two POTS G5 modules when installed. As a result, two concurrent analog
phone connections are not recommended because both connections share the same
input and audio will be accepted from the oldest active connection only.

13.1 POTS Module Settings

POTS settings in the Module menu determine how your codec behawves at a particular site. Other
answering-related settings are available in the Answering menu Via Settings > Answering >
[Select POTS Config] if you are connecting to non-Tieline codecs over POTS.

(& Important Notes: When POTS (Ready) is displayed throughout POTS menus it means
=’ the POTS module has initialized and is ready to accept or make a call.

How to Configure POTS G5 Modules

1. Press the the SETTINGS button, then navigate to Modules and press the button.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3

Spstem odules

2. Navgate to the module you want to configure and press the @ button. Note: Module 1 is on the
left when viewing the codec rear panel.

iodule SeHings

3. Complete configuration changes as per the following options and then navigate up to Apply
Settings and press the @ button to apply all module settings.

Module (Site) Settings

Answer Mode (Affects Answering Only)

Answer Mode determines how the selected module in the codec will be able to answer
incoming POTS line calls. Options include:

e POTS Codec: allows the POTS G5 module to receive encoded audio data over a POTS
line.

e Analog Phone: configures the POTS G5 module to receive a standard analog phone
call.

e Disabled: disables the POTS G5 module from receiving a POTS Codec or Analog
Phone call.

Calls are answered based on the settings in Config 1 & 2 ia Settings > Answering > POTS
Answer Configs. Adjustments to these Config settings are not normally necessary when
connecting between Tieline codecs. Default settings may need to be adjusted when connecting
to non-Tieline codecs over POTS (see POTS Answering Configuration for more info).

tlodules: POTS [ Readw

Apply Setings

Maximum Bit rate (Affects Dialing and Answering)

The default setting for the Max Bitrate is 28800 (28.8kbps) and this only affects POTS Codec
calls. The range of the setting is 9.6kbps to 33.6kbps. Even if the line is capable of establishing
a connection at a higher bit rate, the Max Bitrate setting is the highest bit rate that will be
attempted.

G5 POTS modems initially attempt to establish a link at the lowest Max Bit rate setting
configured in the two modules being connected. If the POTS line doesn't support this bit rate,
the modems will attempt to connect at the highest possible bit rate to suit the prevailing line
quality at each end of the link.

In the initial connection phase, the modems perform a process called ‘training’, to analyze the
line and compensate for frequency and phase response. This also cancels out any echo that
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may be present. The codec will then 'renegotiate’ the link downwards to the highest possible bit
rate where line quality is greater than 70%. Negotiation is the process of bit rate adjustment.

Reducing this value can improve connection reliability on poor quality lines. If two codecs are
not configured the same, they will always attempt to connect at the lowest of the two Max Bit
rate settings.

tlodulez: POTS [ Readwl

hila Eitreche 2EE00 +

Dial Tore Detect Wit for Diel Tane ¥

Dialing Method (Affects Dialing only)

Use this menu to select Tone (DTMF) or Pulse dialing over POTS Codec connections. Tone
dialing is used always when the Answer Mode is Analog Phone.

Dial Tone Detect (Affects Dialing only)

There are two settings in this menu:

e Dial Tone Detect: The module will only be allowed to dial when a dial tone is present on
the line.
e Blind Dialing: Allows the module to dial when no dial tone is present.

Monitor Modem Tone (Affects Dialing and Answering)

This setting can be Enabled or Disabled. If enabled the module will allow audio monitoring of
modem tones during connection in POTS Codec mode via the phone input. By default, the
following phone input monitoring rules apply when multiple POTS G5 modules are installed in a
codec and multiple POTS connections are dialed.

Module 1 Module 2 Audio Rule
POTS Codec POTS Codec The phone input receives a mix of modem tone
(Monitor Modem Tone) | (Monitor Modem Tone) |audio from both modules
POTS Codec Analog Phone The phone input receives analog phone input
(Monitor Modem Tone) audio only and mutes modem tone monitoring
Analog Phone Analog Phone The phone input accepts audio from the oldest
active connection only

7]5.\-‘ Important Notes:
="« POTS modem tones are audible in the left side of the headphone output, irrespective of
the type of program loaded in the codec.
e Modem tone monitoring will work even if Phone Input Enable is Off via Settings >
Audio > Phone Input > Phone Input Enable [Off].
e Modem tone monitoring is only enabled during the initial connection training and
negotiation period in POTS Codec mode.
e The monitoring volume can be adjusted via Settings > Audio > Phone Input > Level.

Country

This displays the current country setting in the codec. To adjust this setting select Settings >
System > Country.
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Caution: Don't forget to navigate up to Apply Settings and press the @ button to apply all
module settings before leaving this menu!

13.2 POTS Answering Configuration

Connection setting preferences are normally exchanged via session data sent between two Tieline
codecs when a connection is established. If you answer a call from a non-Tieline codec you will
need to create an answering "Config" to determine the settings used when connecting, and
designate which module will answer the call (if more than one POTS module is installed).

/i‘ Important Notes:
=" & POTS Answer Config settings are applied to POTS Codec connections and not
Analog Phone connections.

e When receiving a call from a Tieline codec sending session data (i.e. not a
Sessionless connection), the algorithm setting from the dialing codec owerrides the
setting in the POTS Answer Config menu.

e The default POTS Answer Configs accept a call from an incoming Tieline codec with
session data enabled. They will also answer a call from a Comrex POTS codec by using
the Other algorithm.

e For more information about POTS answering parameters, including ‘route' configuration,
please see Configuring POTS Answering in the HTML5 Toolbox Web-GUI manual.

1. Press the the SETTINGS button, then navigate to Answering and press the @ button.

a5

POTS Answer Configs

3. Navigate to Config 1 and press @ to configure a POTS module in module slot 1, or navigate to
Config 2 and press @ to configure a POTS module in module slot 2.

Confias
r) J

1 Wodule, Wusic Mono, Tieline Codecs

Canfig 2 filn

.

5. Select Disable when connecting to Tieline codecs using session data, or select Enable if
connecting to non-Tieline codecs only, then press the @ button.
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150 Answer Config 1 Sessionless anly

/f Important Note: Select Disable if the codec is expected to receive POTS calls from

= Tieline codecs, or both Tieline and non-Tieline codecs (i.e. you are not sure which type of
codec may call). In this mode, once the codec answers a call, it expects to receive
Tieline session data from the caller and configure its own algorithm settings according to
that. If it fails to receive Tieline session data within 5 seconds (e.g. a Comrex POTS
codec is calling), it will use the settings in the POTS Answering Config instead.

Enable Sessionless Only when answering POTS calls from non-Tieline codecs only.
When Sessionless is configured, the codec will not wait for the session data. This
reduces the time taken to answer an inbound sessionless call.

6. Select Other when connecting to Comrex® Vector, Matrix® and BlueBox® codecs, then press
the @ button.

POTS Answer Confia 1 Algarthm

tusic kana

7@

Important Note: On the Comrex codec select its "Music" algorithm. Please note that
=" 9.6kbps connections are not supported by the Comrex codecs.

7. If required you can specify the audio stream Route when answering a call from a non-Tieline
codec, then press the @ button.

FatT onfia 1 Routfe

BT

Rioute 2 Route 3

8. Select Yes and press the @ button to confirm the new Config settings.

Confias

Wadule 1, other 32k, Sessionless

Answer Configs

Reset POTS Answer Configs

To reset POTS answering settings to factory defaults:
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1. Navigate to Settings > Answering > POTS Answer Configs > Reset POTS Answer
Configs and then press the @ button.

Pots Answer Confias

Config 1 madule1, Other 3

Config 2 Madulez, Music

Reset Pots Answer Configs

2. Select Yes and press the @ button.

Reset POT

Reset POT
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14 About SIP

SIP provides interoperability between different brands of codecs due to its standardized protocols
for connecting different devices. The codec is fully EBU N/ACIP Tech 3326 compliant when
connecting using SIP (Session Initiation Protocol) to other brands of IP codecs.

SIP is also a useful way of dialing another device and locating it easily. This task is usually
performed by SIP servers, which communicate between SIP-compliant devices to set up a call. SIP
connections can be made in two ways; registered or unregistered.

Unregistered Peer-to-Peer SIP Connections

Codecs don’t need to be registered to a SIP server to dial peer-to-peer SIP connections. An
unregistered SIP peer-to-peer connection inwlves two codecs connecting to each other directly
using an IP address, as you would for a standard Tieline IP call. The difference is that a Tieline IP
call uses proprietary Tieline session data to negotiate call parameters (e.g. algorithm and bit rate)
when a call is established, whereas a peer-to-peer SIP connection uses Session Description
Protocol (SDP) for this purpose. SIP provides interoperability between different brands of codecs due
to its standardized protocols for connecting dissimilar devices and is used when connecting Tieline
codecs to non-Tieline devices.

Non-Tieline
SlP-enabled codec
receives SIP call

Internet
Remote Tieline codec initiates SIP call SIP Call Request

e _ (SO via UDP port 5060)
| = e P

SIP Call Ack, OK
(SDP via UDP port 5060) _

RTP / UDP Audio
via port 5004

RTP | UDP Audio
via port 5004

There are two very distinct parts to a call when dialing over IP. The initial stage is the call setup
stage and this is what SIP and SDP is used for. The second stage is when data transfer occurs and
this is left to the other protocols such as RTP/UDP to stream audio data. SDP works with a number
of other protocols, to deliver the following functions when connecting devices over SIP:

Establish a codec’s location.

Determine the availability of a codec.

Negotiate the features to be used during a call, e.g. the algorithm and bit rate.

Provide call management of participants.

Adjust session management features while a call is in progress (e.g. termination and
transfer of calls).

All the mandatory EBU N/ACIP 3326 algorithms are supported in the codec, including G.711,
G.722, MPEG-1 Layer 2 and 16 bit PCM, as well as optional algorithms including Opus, LC-AAC,
AAC-LD, HE-AACW2 and aptX Enhanced.

SIP Server Connections

The benefit of using a SIP server to connect is that any device can be ‘discovered’ via its SIP server
registration. This is particularly useful if a codec is being used in multiple locations with IP
addresses that are DHCP assigned. These DHCP addresses are unreliable and are not
recommended for live broadcast connections. As long as your codec and the device you are dialing
are both registered to a SIP sener you can connect by simply dialing the destination SIP address.
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SIP server facilitates connection of the
remate codes and mon-Tieling codes

Non-Tieline
SIP-enabled codec
SIP Call Ack, OK receives SIP call
(SDP via UDP port B080)

Remote Tieline codec initiates SIP call

=== o ol
Dialing codec contacts. SIP server
to locate and selup a connection
with tha nan-Tholine codec

SIF Gall Request
(SOP via UDP port 5060)

RTP / UDP Audio
via port 5004

RTP ! UDP Audic
via port 5004 Non-Tisline code: responds to SIP
requests from the remate Tieline
codec to create a connection

RTP ! UDP audio streams directly
batwean the two codecs

Some SIP senvers route RTP audio through the SIP sener as well and Tieline recommends awoiding
this type of server whenever possible. Otherwise you will be reliant on the SIP server for streaming
broadcast audio packets and most seners are not designed for mission critical packet streaming.

To dial a codec via a SIP sener requires:

Both devices to be registered with separate SIP accounts.

Both codecs configured to operate in SIP mode.

The IP address of the SIP server.

An IT administrator to open UDP port 5060 to enable SIP traffic, as well as UDP audio ports
5004 to 5054.

pPwdE

A SIP server administrator should be able to provide the following details to enable SIP registration
of a device:

Username
Authorized User
SIP address
Domain

Realm
Registrar
Registar port
Outbound Proxy
Proxy port

Getting Started with SIP

To dial over SIP peer-to-peer without using a SIP server see Dialing SIP_Peer-to-Peer. To dial over
SIP using a SIP Sener you will need to:

Register the codec to a SIP server using SIP account credentials.

Configure a SIP interface in the codec. Note: This SIP1 or SIP2 interface will include the
proxy and port settings, as well as the selected IP interface used to make the connection,
e.g. ETH1 or ETH2.

N =

’i\ Important Notes:
“~" e The codec supports dialing over SIP using a registered SIP server account, or peer-to-
peer using one of the two SIP interfaces SIP1 and SIP 2.
e SIP dialing is only supported over point-to-point connections, not multi-unicast
connections.
e Some ISPs and/or cellular networks may block SIP traffic over UDP port 5060.
¢ Tieline G3 codecs do not support connections using algorithms like AAC, aptX
Enhanced and Opus and will default to MPEG Layer 2 if an incoming call is configured
to use these algorithms.
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Failover and SmartStream PLUS redundant streaming are not available with SIP
connections.
When connecting to a Tieline G3 codec using SIP you need to manually select the G3
audio reference level in the codec. To do this select SETTINGS > Audio > Ref
Level > Tieline G3. In addition, configure the following on the G3 codec prior to
dialing:

= Select either a mono or stereo profile

= Select [Menu] > [Configuration] > [IP1 Setup] > [Session Type] > [SIP]

= Select [Menu] > [Configuration] > [IP1 Setup] > [Algorithm] > [G711/G722 or

MP2]

14.1  Configuring SIP Interfaces

The codec supports dialing over two SIP interfaces simultaneously.

/i\ Important Notes:
A

1.
2.

3.

SIP interfaces are disabled by default.

SIP1 is configured to use ETH1 by default, which is mapped to the Primary Via
interface by default.

SIP2 is configured to use ETH2 by default, which is mapped to the Secondary Via
interface by default.

SIP1 and SIP2 each need to use a separate IP interface when connecting, e.g. ETH1
or ETH2.

SIP1 and SIP2 can however each make multiple SIP calls, e.g. two calls can be
made over SIP1, or two calls can be made over SIP2.

The settings for SIP1 and SIP2 cannot be edited if the interface is enabled.

Enter a public IP address in the Public IP text box if you want to dial over SIP from
behind a firewall. Then configure port forwarding to route traffic to the codec's local IP
address behind your firewall. Note: Do not enter a Public IP address if STUN is
configured. They cannot be used together because both will attempt to use a public IP
address ower SIP. STUN settings are prioritized and used if both are configured.

To configure SIP1 or SIP2:

1. Press the SETTINGS button, then navigate to SIP and press the @ button.

Metwork

2. Navgate to Interfaces and press the @ button.

3. Select either SIP1 or SIP2 and press @

SIP Interfaces

ETH1 [Enabled]

ETH2 [Enabled]
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10.

Select Disable to disable the interface before editing settings.

Select Edit and then press @ to individually select and configure SIP interface settings.

Navigate to each field in turn and press the @ button to edit SIP interface settings as required.

SIP Interface Diefail

stehus

Select STUN Server and press the @ button to enter server details if using STUN (Session
Traversal of User Datagram Protocol). Note: UDP Port 3478 is the default port assigned.

*

STUR Keep -alive

Select Public IP and press the @ button if you want to dial over SIP from behind a firewall.
Enter the public IP address and then configure port forwarding to route traffic to the codec's local
IP address behind your firewall. Note: Do not enter a Public IP address if STUN is configured.
They cannot be used together because both will attempt to use a public IP address ower SIP.
STUN settings are prioritized and used if both are configured.

SIP Interface Diefail
Public 1P mat Configured *

The NAT Type used by the firewall is updated if STUN has been enabled and the NAT Type can
be determined.

SIP Interface Diefail
Fublic 1P

Select Answer Route and use the Change Interface Answer Route screen to route calls
using this SIP interface to a specific audio stream. The route setting in this menu must
correspond with the answering route configured in an audio stream within the loaded program. If
the default value Any is used then a call will be routed to an audio stream on a first-come-first-
served basis in a multi-stream program.
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Change Inferface Answer Route

Rioute 2 Route 3

11. The SIP interface Wizard can also be used to enter SIP account information. Select Wizard to
navigate through each screen in turn automatically.

tiladifi SIP 1 Interface

12. After completing configuration, navigate to Enable in the Modify SIP Interface menu and press
the @ button to enable the interface so that it can be used to make a SIP call.

14.2  Configuring SIP Accounts

Getting Started

Up to 6 SIP accounts can be configured in the codec and registering codecs for SIP connectivity is
simple. First, select the SIP server to which you will register your codec. On a LAN this may be
your own sener, or it could be one of the many internet servers available. When you register an
account with a SIP server you will be provided with:

e The SIP registrar and Proxy Sener details.

An authorized user or username (often the same as a SIP number).

A password.

Domain details.

Realm details (in most cases leave blank).

Registration Timeout (this shouldn't need to be adjusted from the default setting).

?-‘ Important Notes:
=’ e In most situations it is best to configure a SIP account when the codec is configured
with a public IP address.
e Each SIP account can only be mapped to a single SIP interface, i.e. SIP1 (ETH1) or
SIP 2 (ETH2).
e Up to 6 SIP accounts can be added to the codec.
e It is also possible to add and register a SIP_account to your codec using the HTML5
Toolbox Web-GUI.

Adding a SIP Account

1. Press the the SETTINGS button, then navigate to SIP and press the @ button.
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Navigate to Accounts and press the @ button.
SIp

Select an account which is Not Configured and press @

Mot Configured

Mot Configured

Select Edit and then press @ to individually select and enter SIP server account details.

tladifi SIP unt

Navigate to each field in turn and press the @ button to enter SIP account credentials.

Select Answer Route and use the Change Account Answer Route screen to route incoming
calls to this SIP account to a specific audio stream. The route setting in this menu must
correspond with the answering route configured in an audio stream within the loaded program. If
the default value Any is used then a call will be routed to an audio stream on a first-come-first-
sernved basis in a multi-stream program.

Change tAn e
ny

A

Rioute 2 Route 3

The SIP account Wizard can also be used to enter SIP account information. Select Wizard to
navigate through each screen in turn automatically.

. After completing account configuration, select Enable in the Modify SIP Account menu and

press the @ button to enable the SIP account and register it with the SIP sener.
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9. To confirm the account has been registered successfully, verify the USER LED on the front panel
of the codec is illuminated solid orange. Alternatively, verify the account has a "tick” next to it in
the SIP Accounts menu.

Important Note: Once enabled, the SIP account can be used when creating a new SIP
connection. Configure this menu setting via Connect > IP > SIP > Setup > Account.

/@
Confirming Account Registration

There are three symbols displayed on the screen next to an account which indicate SIP account
registration status.

Description

Cross symbol indicates the account is
not yet registered.

Hourglass symbol indicates account
registration is currently being
attempted.

Tick symbol indicates the account is
registered to a SIP sener.

The USER LED on the front panel of the codec also displays the following SIP account registration
states:

USER (SIP) LED State | Description

Not Illuminated Indicates the account is not yet registered.
is in the pr f registering to an acti IP r
Orange Flashes Codec is e process of registering to an active SIP sene
account.
Solid Orange The codec has been successfully registered to an active SIP
lllumination account.

Troubleshooting SIP Registration

If a SIP account is not being registered please check the following:

1. Confirm all account registration information has been entered correctly.

2. Confirm the SIP Interface (SIP1 or SIP2) configured in the account is enabled.

3. Verify that the Via selected in the SIP1 or SIP2 interface settings corresponds with the
network interface being used by the codec to register the account. E.g. ETH1, ETH2 or Wi-
Fi.
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15

16

Language Selection

English is the default language in the codec. To select a new language:

Press the SETTINGS button.
Navigate to System and press .
Use the navigation buttons to select Language and press .

Hw DD

Select a language and press .

About Program Dialing

What Defines a Program?

Tieline Genie and Merlin codecs use programs to connect to another codec. A Program configures
a Tieline codec to send or receive one or more Audio Streams based upon the particular
application the codec is being used for at any given time. The attributes of the audio stream and
associated connections are embodied within a program when it is created, including the
configuration, dialing and answering parameters.

Tieline Genie and Merlin codecs operate similarly to Tieline G3 codecs. By default, Tieline codecs
send proprietary session data when connecting to each other in order to establish, manage and
terminate connections. When a connection between two codecs is established:

1. The dialing codec sends information about how the codec receiving the call should be
configured.

2. Once the codec receiving session data from the dialing codec has received information
successfully, it sends an acknowledgment to the dialing codec and streaming can
commence.

For example, if you configure a standard stereo program on the dialing codec using a particular
algorithm and bit rate settings etc., these settings will be configured on the dialing codec when the
codec connects. It is also possible to lock a loaded program in a codec to ensure the currently
loaded program cannot be unloaded by a codec dialing in with different program settings.

For example, if your routing requirements require the codec at the studio to always connect in
mono, simply load and lock a mono program in the codec. Generally programs will be up or down-
mixed by the answering codec to match the loaded program type. In some situations incompatible
program types will be rejected.

Defining Audio Streams within Programs

Each audio stream within a program can be defined separately and contain a variety of settings
relating to the number of connections (e.g. primary and backup) and the number of destinations to
which each audio stream is distributed. Each audio stream is capable of being configured to include
dial and answer connections, dial connections only, or answer connections only. Each audio stream
has its own:

e Name.
e Connection, Transport, and Destination settings.
e Backup configuration options.

The following image displays a simple peer-to-peer program in the Program Manager panel within
the HTML5 Toolbox Web-GUI, which can be used to configure and edit all program parameters. The
following program is configured to send a single stereo audio stream and will allow the codec to both
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answer and dial if required. A backup dialing connection is configured in case the primary
connection fails.

Connections x

Loaded Program Change Program
@ LA Dial Answer Stereo Sterso Pear-to-Peer »

Disconnect

[# % ® Audio Stream 1 »

[# Dialing Cxn 1 »
&} % ® 203.38.199.163 593 R99 (Audio Stream 1) »

[# Failover Cxn »
Elt @ 203.38.199.164 Idle »

[#" Answering Cxn 1 »
L@ Ide»

Creating Programs

Only the simplest peer-to-peer (point-to-point) programs can be created using the codec front panel.
The HTML5 Toolbox Web-GUI contains a Program Manager panel with a wizard for configuring
program settings and backup connections. See Using the HTML5 Toolbox Web-GUI for more
detailed information on setting up mono, stereo and multiple stream programs. Edit settings easily
at the touch of a button and use existing programs as templates for creating other programs.

Mono and Stereo Peer-to-Peer Programs

New peer-to-peer programs can be created using the codec front panel keypad (see Steps to
Connect over IP). If you know the IP address of the codec you want to dial then all you need to
do is enter this into the codec, select your preferred connection settings and then press

CoNNECT [==],

Programs dialed from the front panel are automatically saved as Recent Programs which retain
all audio stream dialing and configuration information. These Recent Programs are displayed
when you press the CONNECT button from within any menu except the IP Mode or SIP
Mode screens, or the Connect IP or Connect SIP screens.

Ensure you configure all the correct connection settings when using the codec front panel,
because these are stored as part of the program's profile when you first connect. They cannot
be adjusted afterwards without using the editing features in the Program Manager panel
within the HTML5 Toolbox Web-GUI.

/i\‘ Important Note: When configuring a connection use the Save function to save programs
=/ permanently to the codec's Programs menu. Otherwise they are stored to the Recent
Programs list and will be overwritten after several calls have been made.
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17 Getting Connected Quickly

Before attempting a new audio stream connection please connect and adjust the following:

1. Attach power to the codec.

2. For IP connections, attach RJ45 Ethernet cables to at least one of the ETH ports on the
codec's rear panel. Attach cables to ISDN or POTS modules inserted in your codec as
required.

3. Attach headphones to the 6.35mm (1/4") headphone jack on the codec's front panel.

4. Check that the correct country is selected in the codec.

i. Press the SETTINGS button.

ii. Nawvigate to System and press the button.
iii. Navigate to Country and press the button.

iv. Use the navigation buttons to select your country of operation and press the button.
5. Make sure you know the IP address, or line numbers for dialing over ISDN or POTS to the
destination codec.

Important Note: It is important to set the correct country setting for connections owver
POTS to adjust the POTS G5 module for varying ring tones and line impedances in
different countries. The country setting also affects whether G.711 p-Law (North
America/Japan) or A-Law (Europe/Australasia) coding is used over IP, SIP and ISDN
connections.
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17.1 Steps to Connect over IP

The following procedure will create a custom peer-to-peer connection program using the codec front
panel keypad and navigation buttons. It instructs how to connect your codec ower IP for the very first
time without using the Toolbox Web-GUI and your computer for configuration.

7]5.\-‘ Important Notes:
X/

e See Using the HTML5 Toolbox Web-GUI for details on configuring connections remotely
Via a computer.

e See Installing the Codec at the Studio for valuable information about installing your
codec, negotiating firewalls and port forwarding.

e See Tips for Creating Reliable IP_Connections for a range of IP information to assist
with setting up IP senices for your codecs.

e See Testing IP Network Connections to learn how you can test and verify the reliability
of your IP connection.

1. Press and press and release the right ) arrow button to open the Input Audio Level
adjustment screen.
e Press the number on the keypad corresponding to the channel you want to toggle on or off.

E.g. press E] on the numeric keypad to toggle channel 1 on and off.

e Use the up . and down ¥ navigation buttons to select the gang function and press the @
button to toggle ganging on/off.

e Use the up . and down ¥ nawvigation buttons to select a single channel, or ganged
channels. Note: A channel is highlighted when selected.

o Use the left € and right ) navigation buttons to adjust the input levels up or down.

2. Press the HOME button to return to the Home screen, select Connect > IP > Tieline

and press the @ button. Note: Select SIP or Sessionless instead of Tieline if these
connections are required.

3. Use the RETURN button to delete any numbers if already entered, then use the numeric

KEYPAD to enter the IP address of the codec you want to dial, using the or buttons to
enter the periods in the IP address (or use the Virtual Keyboard). Next, press the down

navigation button to select Setup and press @

IP: husic Stereo 32k 45kbos

203.36,205.167

5:{\ Important Note: The codec remembers recent IP addresses just like a cell-phone. To
= \iew these addresses just press [ when you select the Connect IP screen. The most
recent addresses and programs are listed first and you can use the navigation buttons to

scroll up and down. Press PJ to select the address you have highlighted.
R Call

203, 36.205 155

4. Navigate to Algorithm and press @
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1P Connect Setuo 1 iadule 1: Readw

Algorithm Music Mono, 32k,28 &kbps

Jitter Buffer Auto, Best Compromise

FEC Lot Rem:Off

Use the navigation buttons to select an algorithm profile or manually enter algorithm settings,
then press @

Set Algarithm

6. If you decide to manually program the algorithm, use the navigation buttons to select your

preferred algorithm sample rate (if displayed) and bit rate, pressing @ after each option is
selected.

7. Press the down “» navigation button to select Jitter Buffer and press @ to select a different

automatic jitter buffer setting for your connection, or to enter a fixed buffer setting in
milliseconds (maximum 5000 ms). The default Auto, Best Compromise setting is a good
starting point for most internet connections.

1P Connect Setuo 1 hodule 1:R

Alaotithm tusic Mano, 3

N C R it Best Compromise

FEC LocOff Rem:Off

8. Press the down “w navigation button to select FEC (forward error correction) and press 24 to

view selection options. Use the navigation buttons to select the FEC percentage you want to
use and press @

ect Setun (o

mp

Lo ff Rem:Off

Routing Type Options:
Default No Dial Route or Answer Route is configured. An incoming call will be
= g routed to an audio stream on a first-come, first-sened basis in a multi-
ISDN ' (POTS i . .
: i stream program. Note: By default IP streams are routed using audio
ports.
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Deterministic

C1P) 1SDN  (POTS
| ) . { POTS/ )

Select a Dial Route or Answer Route to configure deterministic routing
of multiple audio streams using transports like ISDN or POTS. Use of
Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more
information.

Line Hunt
CIP) 1SDN

( (POTS

"

Create line hunt groups for multiple incoming callers on a first come, first
served basis. This is ideal for separating groups of inputs and outputs
between different studios or stations. See Line Hunt Call Answering for
more information.

10. Navigate to G3 Profile to configure profile settings when dialing a Tieline G3 Codec.

4]5_\ Important Note: The G3 profile setting supports maintaining specific G3 codec settings
=" when answering a call from a G5 codec.

1. Auto: The codec will dial the G3 codec and connect in mono or stereo. Note: This
is overridden in a ViA codec when a G3 Main + IFB use-case is configured.

2. Dual Program: This allows the codec to dial a G3 codec with a Dual Program
profile loaded and support two simultaneous mono connections.

3. Runtime: The G3 codec will retain runtime settings when answering a call from a
G5 codec.

4. Custom: The G3 codec will load a specified profile, e.g. profile 6, which is the first
custom profile number.

11. Navigate to G3 Channel when connecting to a G3 codec in dual mono mode. This setting lets
you configure which G3 channel (encoder) is used when the G3 codec receives a call from this
codec. E.g. Channel 1 will route the incoming stream to Encoder 1 on the G3 codec and
Channel 2 will route the incoming stream to Encoder 2 on the G3 codec.

1P Setup: usic Mono .5kbos

G5 Profile At

53 Channel

12. When configuration is complete press the RETURN button to navigate backwards to the
Connect IP screen that the IP address was entered into.

? Important Note: At this point you can navigate to Save on the Connect IP screen and
- press [>3 to use the numeric KEYPAD to name the program and press ] to save the

program.

13. Press the CONNECT button to make a connection. The Wait Connecting screen
appears during the connection process.
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14. Alternatively, to load a saved program and dial press the HOME button, navigate to
Programs, select the program you want to dial and press the CONNECT button to load
the program and dial.

15. When dialing, the CONNECTED LED on the front of the unit will flash green. When connected,
the CONNECTED LED on the front of the unit will illuminate solid green.

16. From the Home screen use the down ¥ navigation button to select Cxns and view connection

Status and press to view connection statistics for IP packets being sent owver the
connection. To negotiate higher bit rates press then 3 on the numeric KEYPAD; for lower

bit rates press then 9.
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17.2

Monitoring IP Connections

Connection Details

The number of active audio streams and connections is displayed on the Home screen via Cxns. In
the following image two connections (left bracketed number) and two audio streams (right bracketed
number) are currently in use.

1. Press the HOME button to return to the Home screen.

. Use the navigation buttons to select Cxns and press the @ button.
3. Ifonly a single IP audio stream is connected, the Connected IP screen displays details of
the active connection. When multiple audio streams are connected, navigate to the one you

want to view in the Connections screen and press the @ button to view more details.
For IP connections you can view the IP address dialed and the LQ (link quality) on the screen. Use

the down ¥ navigation button to view the algorithm being used, the connection bit rate, total bytes
used and the amount of jitter buffer delay over the IP network.

01:09:52

-

Link Quality (LQ) Readings

Send and return LQ numbers can also help to determine if a problem is occurring at either end of a
connection. For example, on an IP connection the Return reading represents the audio being
downloaded from the network locally (i.e. audio data is being sent by the remote codec).
Conwersely, the Send link quality reading represents the audio data being sent by the local codec
(i.e. being downloaded by the remote codec). To ensure a stable connection, try to maintain a
reliable reading of 80 or higher for both the Send and Return LQ reading.

ff‘ Important Note:
“=/ e The Return link quality reading is the same as the Local (L) setting displayed on a G3
codec.
e The Send link quality reading is the same as the Remote (R) setting displayed on a G3
codec.

Viewing Connection Statistics

Navigate to Status in the Connected IP screen and press the @ button to display the Cxn Stats
(connection statistics) screen. This displays the performance of the codec in sending IP audio
packets across the network. Analysis is historic and assessed over 60 seconds and 10 minutes of
connection time.
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| |Feature  [Descripon |

1| Lost Packets Packets sent that failed to arrive

2 | Empty (Jitter | Indicates how often the jitter buffer ‘reservoir’ empties causing loss of
Buffer) audio

3 | Late Packets The number of packets that arrive late, i.e. after audio play out

4 | FEC Packets Indicates the number of forward error correction (FEC) packets that

have been used (replaced) when FEC is enabled
1 minute Statistics listed for the last minute of network activity
10 minutes Statistics for the last 10 minutes of network activity
@ Important Note: If the jitter buffer, FEC or the connection bit rate is changed, we

recommend assessing a minute of recent connection performance in preference to 10
minutes of historical connection performance. 10 minutes of data will include connection
settings which may no longer be relevant. ‘Packet arrival history’ is cleared when you hang
up a connection.

Following is a packet arrival analysis table with solutions for any noticeable packet loss statistics

displayed on the screen.

Packet Displays Possible Causes Possible Solutions
Analysis

Loss Packets failedto | e LAN/WAN congestion| e Renegotiate connection bit rate
arrive. ¢ Unreliable ISPs downwards
e Unreliable networks | e Iflink quality good, add or increase
e Unreliable IP FEC as required
hardware o Assess ISPs QoS if very bad
performance
Empty Indicates how o High number of e Once could be an anomaly—
often the jitter packets being lost or assess lost & late packets
buffer ‘reservoir’ arriving late o Ifmanylost packets and network is
empties causing | e Signal dropouts unreliable — renegotiate bit rate
loss of audio. using cell-phone and /or FEC down
networks e Ifmany late packets, increase jitter
e Renegotiation buffer
causes the jitter
buffer reservoir to
empty
Late The number of e Network congestion o Auto-jitter buffer will adjust
packets that o Jitter Buffer depth is automatically
arrive late and too low e For manual jitter buffer settings,
after audio play increase jitter buffer depth 50-100
out. ms & reassess (ifonly a few
packets arrive late over time; audio
repairs will be automatic and may
not require buffer changes).
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FECd Indicates the e Packets have been e Assess audio quality & the number
number of FEC lost or corrupted over of FEC repairs — if many packets are
repaired packets the network being ‘lost’, perhaps reduce FEC
if FEC active. &Jor renegotiate bit rate down.

17.3  Stepsto Connectover ISDN

The following procedure explains how to create a custom peer-to-peer program and dial another
Tieline codec over ISDN using the front panel keypad and navigation buttons.

415.\ Important Notes:

~—" e See Testing ISDN Connections for valuable information about setting up and
maintaining reliable ISDN connections.

See ISDN Module Configuration for details on module settings.

See ISDN Answering Configuration for details on ISDN answering settings.

See Configuring ISDN to configure ISDN settings using the HTML5 Toolbox Web-GUI.
For detailed information about connecting with other brands of codec using ISDN visit
www.tieline.com.

.U-I. o o

1. Press and press and release the right ) arrow button to open the Input Audio Level
adjustment screen.
o Press the number on the keypad corresponding to the channel you want to toggle on or off.

E.g. press E] on the numeric keypad to toggle channel 1 on and off.

Use the up 4 and down ¥ navigation buttons to select the gang function and press the @
button to toggle ganging on/off.

Use the up 4 and down “» navigation buttons to select a single channel, or ganged channels.
Note: A channel is highlighted when selected.

Use the left € and right ) navigation buttons to adjust the input levels up or down.

N

Press the HOME button to return to the Home screen, select Connect > ISDN and press
the @ button.

3. Navigate to Setup and press the @ button.

1500 Dial Setun

Setup Tieline Codecs, iusic Mono, 32k,64kbps

Destinafion 1[4 fom 4o

4. Select whether to dial with Tieline Session Data or select Sessionless if dialing a non-Tieline
codec, then press the @ button.

= 1 Tvoe
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/f Important Note: By default, when Tieline codecs dial they send call configuration

=’ settings to the remote codec using Tieline Session Data. This configures the codec
receiving the call with matching algorithm, sample rate and bit rate settings. This does not
occur when dialing to non-Tieline devices, therefore Sessionless must be selected to
provide compatibility.

5. Select the Dial Route to use for this audio stream if one is required, then press the @ button.
Note: See Configuring ISDN Answering for more information on Dial Route and Answer Route
tags. These are useful when routing multiple audio streams owver transports like ISDN.

Select Dial Route

BT -

Route 2 Route 3

6. Select the number of B channels being used for the audio stream connection, then press the @
button.

Mumber of & -channels

7. Select an algorithm, then press the @ button.

Algorithm

P2 Kang P2 Stereo

tusic Mang hiluzic Stered

8. Select the sample rate if required, then press the @ button.

Samole Rate

9. Select Destination 1 and press the @ button, then use the numeric KEYPAD to enter the
ISDN number you want to dial and use the RETURN button to delete any numbers already

entered. Then press the @ button.

I1S0OM Dial Setun Destination 1 Wumber

Q24999949

Destination 1
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11. If you are dialing over multiple B channels to create a bonded connection select the next
destination, e.g. Destination 2, and use the numeric KEYPAD to enter the next ISDN number
you want to dial. Do this for all B channel destinations.

12. Navigate down to Auto Reconnect and press the @ button to toggle between Enabled and
Disabled. Note: This is normally enabled on the dialing codec only.

13. At this point we recommend you save a program to simplify dialing and to store this
configuration for future use. Use the up .4 navigation button to select Save as Program and

press the @ button.

Save as Program L

14. Use the numeric KEYPAD to name the program, then press £ to save the program.

Sale Proqram

Press OF o saue

15. It is possible to dial the B channels associated with this audio stream from this menu. Use the
up 4 navigation button to select Connect and press 3 to connect.

16. When dialing, the CONNECTED LED on the front of the unit will flash green. When connected,
the CONNECTED LED on the front of the unit will illuminate solid green.

@ Important Note: To load a saved program and dial press the HOME button,

navigate to Programs, select the program you want to dial and press the CONNECT
button to load the program and dial.
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17.4  Monitoring ISDN Connections

Each new audio stream connection becomes visible in the Cxns menu via the Home screen.

1. Press the HOME button to return to the Home screen.

Use the navigation buttons to select Cxns and press the @ button.
3. If a single ISDN audio stream is connected, the Connected ISDN screen will display
details of the active ISDN connection. When multiple audio streams are connected, navigate

to the one you want to view in the Connections screen, e.g. ISDN, and press the @ button
to view more details.

N

Connected 1500 00;00:40

LEELEEGE 4

17,5  Stepsto Connectover POTS

The following procedure explains how to create a custom peer-to-peer program and dial another
Tieline codec over POTS using the front panel keypad and navigation buttons.

7{: Important Notes:
~—" e See POTS Connection Tips and Precautions for valuable information about setting up
and maintaining reliable POTS connections.
e See POTS Module Settings for details on module settings.
e See POTS Answering Configuration for details on POTS answering settings (required for
answering calls from non-Tieline POTS codecs)
e See Configuring POTS for details on configuring codec connections via a computer.
e The Local and Remote line quality displayed for POTS Codec connections is related to
the actual POTS line quality at either end of the link. This reading affects the maximum
allowable bit rate when the codec is training and negotiating a connection.

1. Press and press and release the right ) arrow button to open the Input Audio Level
adjustment screen.
o Press the number on the keypad corresponding to the channel you want to toggle on or off.
E.g. press E] on the numeric keypad to toggle channel 1 on and off.

Use the up . and down ¥ navigation buttons to select the gang function and press the @
button to toggle ganging on/off.

Use the up 4 and down “» navigation buttons to select a single channel, or ganged channels.
Note: A channel is highlighted when selected.

Use the left € and right ) navigation buttons to adjust the input levels up or down.

Press the HOME button to return to the Home screen, select Connect > POTS and press
the @ button.

N

3. Use the RETURN button to delete any numbers if already entered, then use the numeric
KEYPAD to enter the number you want to dial. Note: When POTS (Ready) is displayed

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 73

throughout POTS menus it means the POTS module has initialized and is ready to accept or
make a call.

Connect POTS ridodule?:Readyy

Q2495752

5. Select Via to nominate the module used when dialing a connection, or select Any to use any
available module in the codec, then press the @ button.

setun 1 ad

duil

6. Navmvgate to the connection Mode and press the @ button to toggle between selecting either
POTS Codec or Analog Phone. Note: Redundant settings in the menu will disappear If you
select Analog Phone.

POTS Connect Setun i iodule2: Ready

hlade POTS Codec

Algorithm Iiusic Mana

7. Select an algorithm, then press the @ button.

Algorithm

8. Select Tieline Codecs session data when connecting to another Tieline codec or Sessionless
when dialing to non-Tieline POTS codecs.

Tieline Codecs
v

/f Important Notes: To dial a Comrex® Vector, Matrix® or BlueBox® codec over POTS
=" select the Other algorithm and Sessionless. Please note that 9.6kbps connections are
not supported by Comrex codecs.

9. Select the Dial Route to use for this audio stream if one is required, then press the @ button.
Note: See Configuring POTS Answering for more information on Dial Route and Answer Route
tags. These can be useful when routing multiple audio streams.
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Select Dial Route

B

Rioute 2 Route 3

10. Navigate to Auto Reconnect and press the @ button to Enable or Disable this setting as
required.

adule Configuradion

11. Select Module Configuration to adjust other settings specific to how you want POTS
modules to dial and answer, e.g. Maximum connection bit rate and dial tone settings etc.

adule Configuradion

12. When configuration is complete press the RETURN button to navigate back to the
Connect POTS screen.

‘&% Important Note: At this point you can navigate to Save on the Connect POTS screen

@ |
=~ and press [ to use the numeric KEYPAD to name the program. Then press ] to save
the program.

13. Press the CONNECT button to make a connection. The Wait Connecting screen
appears during the connection process.

Connecting to 92495752

Note: To load a saved program and dial press the HOME button, navigate to Programs,
select the program you want to dial and press the CONNECT button to load the program and
dial.

14. To negotiate higher bit rates press then 3 on the numeric KEYPAD; for lower bit rates
press then 9.

7o

g_/ Important Note: To load a saved program and dial press the HOME button,

navigate to Programs, select the program you want to dial and press the CONNECT
button to load the program and dial.

See Monitoring POTS Connections for more details on monitoring the different POTS connection
states.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 75

17.6

Monitoring POTS Connections

Monitoring POTS Calls when Dialing and Connecting

1. When dialing and connecting:
e The CONNECTED LED on the front of the unit will flash green.
e The Cxns section on the Home screen displays Pending while the call is connecting (prior
to streaming audio data).

Home - Direct i3

s

*075 Pending... Setings

Cxns Displays Pending

e Connecting is displayed in the Modules menu via Settings > Modules.

todule Settings

150M =11

POT 5 (Connecting)

Modules Displays Connecting

2. While connecting you can also monitor dial tones and modem handshaking etc., via the left
channel of the headphone output. For more details see the Monitor Modem Tones section in

POTS Module Settings.

Monitoring POTS Calls when Connected

1. The CONNECTED LED on the front of the codec illuminates solid green when connected.

2. The newly connected audio stream connection becomes \visible in the Cxns menu via the Home
screen. To view connection details:

a. Use the down ¥ navigation button to select Cxns and press the @ button.
b. When multiple audio streams are connected, navigate to the one you want to view and press

the @ button to view connection details.

Connected POTS

Module:2 Mode: POTS Codec (9249

L Local:94 Remote:as

r|1u-.=i-: o

The Local and Remote line quality displayed for POTS Codec connections is related to the actual
POTS line quality at either end of the link. This reading affects the maximum allowable bit rate when
the codec is training and negotiating a connection. It also indicates the stability of the connection
when a call has been connected for a long period of time. If the line quality starts drop quite low after
being connected for a long period, we recommend you retrain the connection to improwe the line
quality and awoid loss of audio.
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17.7 Load and Dial Custom Programs

Custom programs stored on the codec are simple to load and dial from the codec front panel.

1. Press the HOME button to return to the Home screen.
Use the navigation buttons to select Programs and press the @ button.
3. Use the up 4 and down “ navigation buttons to select the program you want to use, then

press the CONNECT button to load the program and make a connection.
4. The Wait Connecting screen appears during the connection process and then connection
details are displayed.

N

17.8 Disconnecting a Connection

1. Press the red DISCONNECT button on the numeric KEYPAD at any time to hangup a
connection.
2. Use the right 4 navigation button to select Yes and press the DISCONNECT button or the

@ button to confirm the disconnection.

aiming

Hangup all connections ¥

17.9 Redialing a Connection

Press the CONNECT button from any codec menu to redial previous connections (except
menus accessed via the Connect > IP, ISDN or POTS screens).

Manually dialed connections are saved as programs - retaining all the dialing and configuration
information programmed into the codec. A program is identified in the Recent Programs redial
screen using either a previously entered name, or by a dialing address or number (manually dialed
connections).

17.10 Configuring Auto Reconnect

Auto Reconnect is disabled by default. When enabled, the dialing codec attempts to reconnect if
data is temporarily lost over a connection.

Important Note: When Auto Reconnect is enabled, the dialing codec will continue to
attempt a connection with the remote codec until Disconnect is pressed either on the
dialing codec's keypad, or in the web-GUI.

@
Y

Auto Reconnect using IP

1. Press the HOME =] button to return to the Home screen, select Connect, then select IP

and press the @ button.
2. Select the IP Session mode you are using to connect.

3. Select Setup and press @
4. Navigate to Auto Recon and press @ to toggle between Enabled and Disabled.
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Auto Reconnect using ISDN

1. Press the HOME button to return to the Home screen, select Connect, then select
ISDN and press the @ button.
2. Navgate to Auto Recon and press @ to toggle between Enabled and Disabled.

Auto Reconnect using POTS

1. Press the HOME button to return to the Home screen, select Connect, then select
POTS and press the @ button.

2. Select Setup and press @

3. Navgate to Auto Recon and press @ to toggle between Enabled and Disabled.

17.11 Speed Dialing Connections

Assigning Speed Dial Numbers

There are two methods of assigning speed dial numbers to saved programs:

Assigning Speed Dials viathe Programs Menu

Press the HOME button to return to the Home screen.
Use the navigation buttons to select Programs and press the @ button.
Navigate to the program you want to assign a speed number to and press the @ button.

A w DN R

Navigate to Speed Dial and press the @ button.

Speed Dial Delete ¥

Navigate to the program you want to assign a speed dial number, then press the @ button.
6. A confirmation message will display the number assigned.

o

SUCCRSS
I Speed dial 0 assigned to Studio 1

Assigning and Viewing Speed Dials via the Speed Dial Menu

New speed dials can be created and existing speed dials can be viewed in the Speed Dial menu.
To add a new speed dial:

1. Press the SETTINGS button.
2. Use the navigation buttons to select Speed Dial and press the i24d button.

Speed Dial
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3. Navgate to an available speed dial number and press the K24 button.

Soeed Dial:

o ADL_Z_IP

1 ADL_1_IP

2 *

4. Navigate to a program in the Program List and press the @ button to select and assign a
program.

SUCCRES
Speed dial 2 assigned

AU s I

Speed Dialing
There are two ways to speed dial.

Option 1: Press and hold a speed dial number on the KEYPAD for two seconds and then the
codec will automatically dial when you release your finger from the keypad. Note: this is only
available for buttons 0-9. Use the following procedure to dial speed dial number 10 or higher, or
speed dial numbers 0-9 if preferred.

Option 2:
1. Press the HOME button to return to the Home screen.
2. Use the numeric KEYPAD to enter the speed dial number.

3. When the Speed Dial screen appears, press the @ button or the CONNECT button to
connect.

Bek 1]
ADL_1_IP

17.12 Dial/Disconnect Multiple Audio Stream Programs

Multiple Audio Streams within Programs

Some programs are created to allow simultaneous audio stream connections with different
destination codecs, e.g. 2 x Mono peer-to-peer programs. These programs can only be created
using the Toolbox web-GUI.

There are two ways to simultaneously dial multiple audio stream connections within these types of
programs:

1. Load the program into the codec via the front panel and dial.
2. Connect to the codec using the Toolbox HTML web-GUI. Programs can be loaded from
within the Program Manager panel or Connections panel. Use the Connections panel

to connect.
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Dialing Multiple Audio Stream Programs with the Front Panel

1. Press the HOME button to return to the Home screen.

Use the navigation buttons to select Programs and press the @ button.

3. Use the up . and down ¥ navigation buttons to select the program you want to connect
with, then press the CONNECT button to make a connection.

4. The Wait Connecting screen appears briefly and then the Home screen is displayed.

n

It is also possible to redial the connection, see Redialing a Connection for more information.

Disconnect All Audio Stream Connections

1. Press the red DISCONNECT button on the numeric KEYPAD at any time to hangup
all connections.

2. Use the right 4 navigation button to select Yes and press the DISCONNECT button or
the @ button to confirm the disconnection.

Disconnect a Single Audio Stream

1. Press the HOME button to return to the Home screen.

Use the navigation buttons to select Cxns and press the @ button.
3. Use the up 4 and down ¥ navigation buttons to select the connection you want to
disconnect.

n

Connections

205.36.205.16 5: [ Music Mono)

usic Wonog

3. Press the red DISCONNECT button on the numeric KEYPAD.
4. Use the right 4 navigation button to select Yes and press the DISCONNECT button or
the @ button to confirm the disconnection.

17.13 Dialing SIP Connections

7{; Important Note:

=~ SIP interfaces are disabled by default.

SIP1 is configured to use ETH1 by default.

SIP2 is configured to use ETH2 by default.

It is not possible to renegotiate the connection bit rate over a SIP connection.

When connecting to a Tieline G3 codec using SIP you need to manually select the G3

audio reference level. To do this select SETTINGS > Audio > Ref Level >

Tieline G3. In addition, select the following on the G3 codec prior to dialing.

e Select either a mono or stereo profile

e Select [Menu] > [Configuration] > [IP1 Setup] > [Session Type] > [SIP]

e Select [Menu] > [Configuration] > [IP1 Setup] > [Algorithm] > [G711/G722 or
MP2]

5. For detailed information about connecting with other brands of codec using SIP visit
www.tieline.com.

SLEE R
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Dialing Peer-to-Peer SIP Connections

SIP can be used to make direct peer-to-peer calls to different brands of IP codecs with public IP
addresses, or between two codecs over a LAN which do not pass through firewalls. Peer-to-peer SIP
calls are often used to connect to other brands of codecs and perform call and session management
tasks. Peer-to-peer SIP calls between two codecs are detected automatically and require no special
pre-programming.

To make a peer-to-peer SIP call between codecs we recommend both codecs use public IP
addresses. Find out the IP address of the codec being dialed and configure each codec with a
compatible algorithm and sample rate etc. If the remote codec has a private IP address then it
should be configured for port forwarding and should dial the public IP address at the studio.

1. To dial peer-to-peer press the HOME (=] button to return to the Home screen, select
Connect > IP > SIP.

2. Use the RETURN button to delete any numbers if already entered, then use the
numeric KEYPAD to enter the IP address of the codec you want to dial, using the or
buttons to enter the periods in the IP address (or use the Virtual Keyboard).

SIP:G.711 5k 64kbos

20336205165

Lirhual Kevboard

3. Press the down ¥ navigation button to select Setup and press @ to adjust the
algorithm, jitter buffer and encode/decode direction if required.

4. Press the RETURN button to navigate backwards to the Connect SIP screen.
5. Press the CONNECT button to make a connection.

Dialing SIP Addresses

Use the KEYPAD to enter any combination of alpha-numeric characters in the SIP address of the
codec you want to dial. Use the or buttons to enter the periods in the SIP address and use
the RETURN button to delete any numbers already entered. Alternatiwely, if you have dialed

the SIP address previously, press the RETURN button to view the Recent Call screen and
select the SIP address you want.

SIF:G.711 &k 64kbos

TielineTest2i@sip.iptel.orgl

Lirhual Kevboard

Dialing Using a SIP Account

To dial using a SIP account you first need to add a SIP account and register it to the codec. See
Configuring SIP_Accounts for more info.

1. Press the HOME L] button to return to the Home screen, select Connect > IP > SIP,
2. Then press the down "% navigation button to select Setup and press D
3. Navigate down to Account and and press @
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SIP Setuo: P2 | rea 45k 112kbos
Direction

Account &

4. Nawvgate to a registered SIP account and press @

Select Local sccount

hlone

tieline_o2@=getonsip.com

5. The SIP Account is now selected and the codec will attempt to establish the connection via
a SIP senwer.

SIP Setup: P2 J—Steren 45k 112kbos

Direcfion g

Account figline_oz@getonsip.com

/i‘ Important Notes:
=" e See Configuring SIP Accounts for instructions on entering SIP account details into the
codec.
¢ If you don't save the program during configuration, a temporary program is created after
you dial the SIP connection for the first time using the codec KEYPAD. The temporary
program will appear in the recent calls list if you want to redial the program.

Froaram List

Studio 2

It is also possible to configure SIP programs using the Toolbox web-GUI.

17.14 Creating a Multicast Client Program

Two different types of multicast programs need to be created when multicasting:

e A multicast server program is used by the broadcasting codec to send multicast IP packets
to multicast routers on a network.
e A multicast client program is used by codecs to receive multicast IP audio packets.

/i‘ Important Notes:
= e You cannot edit a program when it is currently loaded in the codec.

e Ensure all connection related settings like the port, algorithm, bit rate (etc) match
on both multicast serner and client programs or they will not be able to join
multicast streaming sessions.

e The default UDP audio port is 9000 for a multicast client program configured via the
codec front panel.

e You can lock a loaded custom program in a codec to ensure the currently loaded
program cannot be unloaded by a codec dialing in with a different program type.

e Always dial the multicast server codec connection first before connecting multicast
client codecs.

e Multicast client codecs will display return link quality (LQ) only. The Return reading
represents the audio being downloaded from the network locally.
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e |t is not possible to connect to a G3 codec and receive multicast IP audio streams.

e To copy multicast client programs onto multiple codecs see Backup and Restore
Eunctions.

e To learn more about programs see the section titled About Program Dialing.

e Relay functionality is available for multicast connections between Tieline codecs.

e See Toolbox web-GUI documentation for more detailed information about
configuring multicast client programs.

Press the HOME button to return to the Home screen, select Connect > IP > Sessionless
and press the @ button.

Peer-to - Peer

iulicast Client

Use the RETURN button to delete any numbers already entered, then use the numeric
KEYPAD to enter the multicast IP address you want to dial, using the or buttons to
enter the periods in the IP address. The same multicast address and audio port must be used for
both the server and client programs. Next, press the down “ navigation button to select Setup

and press @

1P Connect Setuo 1 hcast-c1

Ala Music WManao, 32k,28 3kbps

Use the navigation buttons to select an algorithm profile, or manually select algorithm settings,
then press @

Setalaorithm

Click to configure the Jitter Buffer from either Auto Jitter Adapt or Fixed Buffer Level , then
and enter the Jitter Depth, which must be between 12ms and 5000ms depending on the

algorithm you select, then press @
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@

1P Connect Setuo 1 hcast-c1

Ala Iusic kano

ditguf Auto, Best Compromise

Proto UDPAP + RTP,9000

Important Notes: Automatic or fixed jitter buffer settings can be adjusted on individual
client codecs as required. There is no jitter buffer setting on the server codec because it
never receives audio packets.

Select Protocol to select the audio protocol and adjust the Local Audio Port. Select UDP/IP
+RTP for RFC compliant IP streaming. Press @ to save settings.

» Connect Setup @ WMcast-C1

"

If required, enable Auto Reconnect and use Via to specify which IP streaming interface is used
to dial this connection, e.g. Primary (port ETH1) or Secondary (port ETH2). Note: By default
Any will select ETH1 if it is available and ETH2 if it is unavailable.

1P Connect Setuo 1 hicast-c1

Prot: UDFAF + RTF,4000 +
Press the RETURN button when configuration is complete to navigate backwards to the
Connect IP screen that the multicast IP address was entered into.

.y Important Note: At this point you can navigate to Save and press to sawe the

settings as a custom program for subsequent recall and dialing. Use the numeric KEYPAD

to give the program a name and press @ to save the program. A confirmation message is
displayed after the program is saved.

Connecting a Multicast Client Program

1.

After you hawve created multicast server and client programs on your codecs you can dial
multicast connections. First select the multicast server program you want to use on the sener
codec and dial to connect.

Select and load the multicast client program on each of the multicast client codecs and dial the
multicast IP address to begin receiving multicast audio packets.

a. Press the HOME =] button to return to the Home screen.

b. Use the navigation buttons to select Programs and press the @ button.
c. Use the up . and down ¥ navigation buttons to select the multicast client program you

want to connect with, then press the @ button to load the program.
d. Press the CONNECT button to make a connection.
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You can navigate to Cxns on the Home screen to view a codec's connection Status, then press
to view connection statistics for IP packets being received over the connection.

17.15 Deleting Programs

1.

Press the HOME button to return to the Home screen.
Use the navigation buttons to select Programs and press the button.

Navigate to the program you want to delete and press the button.

Proaram List

Stidio 3

Navigate to Delete and press the button.

Program:

Connect(1]

Speed Dial

Confirm the deletion and press the button.

17.16 Selecting Algorithm Profiles

A number of pre-programmed mono and stereo dialing profiles are available for programming the
codec quickly without individually selecting algorithms and bit rates etc. These profiles have been
programmed with the most popular settings that provide high quality connections using each

available algorithm.

P w NP

©~N o a0

li Codec Home Screen Elements

Press the HOME button to return to the Home screen.
Use the navigation buttons to select Connect and press the button.
Select IP and press the button.

Select Tieline session mode and press the button. Note: algorithm profiles are only
available for Tieline session connections.

Use the down ¥ navigation button to select Setup and press the button.
Select Algorithm and press the button.

Use the right ) navigation button to select Profile.
Select the profile you want from the Favorite, Mono or Stereo menus.

Mono @

1 | Favorite Displays a list of favorite profiles that havwe been selected manually
within the codec by users

2 [ Mono Displays preprogrammed mono profiles within the codec

3 | Stereo Displays preprogrammed stereo profiles within the codec
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Adding a Profile into the Favorite Menu

Press the HOME button to return to the Home screen.

Use the navigation buttons to select Connect and press the @ button.
Select IP and press the @ button.

Select your preferred IP Session mode and press the @ button.

Use the down ¥ navigation button to select Setup and press the @ button.
Press the @ button to select Algorithm.

Use the right ) navigation button to select Profile.
Select the profile you want from the Mono or Stereo menus.

Press the hatch (pound) button to add the profile into the Favorite menu.

© N o 0 wWwDN PR

Profiles that have been added into the Favorite menu are identified by the hatch (pound) symbol
next to their name after they have been selected.

Select Profile ra: fauoritel
AsG 5t4akHz 125k0

#anC 5t4EkHz 256k

AsC-HE 5t 32kHz 24kb

Deleting a Profile from the Favorite Menu

Press the HOME button to return to the Home screen.

Use the navigation buttons to select Connect and press the @ button.
Select IP and press the @ button.

Select your preferred IP Session mode and press the @ button.

Use the down ¥ navigation button to select Setup and press the @ button.
Press the @ button to select Algorithm.

Use the right ) navigation button to select Profile.
Select the profile you want to delete from the Favorite menus.

© OoN o s~ wDdh e

Press the hatch (pound) button to delete the selected profile from the favorite menu.
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17.17 Merlin Algorithm Profiles

The following algorithm profiles are programmed into Merlin codecs.

— [profiles

Algorithm Mono/Stereo Sample Rate (kHz) Bit rate (kbps)

1 AAC Mono 48 64
2 AAC Stereo 48 128
3 AAC Stereo 48 256
4 HE-AAC Mono 32 16
5 HE-AAC Stereo 32 24
6 HE-AAC Stereo 32 48
7 AAC-LD Mono 32 48
8 AAC-LD Stereo 32 64
9 AAC-ELD Mono 32 24
10 |AAC-ELD Stereo 32 48
11 | aptX Enhanced Mono 32 (16 bit) 128
12 | aptX Enhanced Mono 48 (24 bit) 288
13 | aptX Enhanced Stereo 32 (16 bit) 256
14 | aptX Enhanced Stereo 48 (24 bit) 576
15 |G.711 Mono 8 64
16 |G.722 Mono 16 64
17 | MPEG 1 Layer 2 J-Stereo 32 128
18 MPEG 1 Layer 2 J-Stereo 48 192
19 MPEG 1 Layer 2 Mono 24 64
20 |MPEG 1 Layer 2 Mono 48 256
21 |MPEG 1 Layer 2 Stereo 32 128
22 MPEG 1 Layer 2 Stereo 48 256
23 | Music Mono 32 28.8
24 | Music Mono 32 48
25 | Music Stereo 32 64
26 | Music Stereo 32 96
27 | MusicPLUS Mono 48 48
28 | MusicPLUS Mono 48 96
29 | MusicPLUS Stereo 48 96
30 | MusicPLUS Stereo 48 128
31 | MusicPLUS Stereo 48 192
32 | PCM Mono Mono 48 (16bhit) 768
33 |PCM Stereo Stereo 48 (16bit) 1,540
34 | Opus Mono Mono 48 64
35 | Opus Stereo Stereo 48 128
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17.18 Merlin Backup Options

Tieline codecs feature highly advanced backup and redundancy options to maintain reliable audio
codec streaming. These include the options outlined in the following table:

Tieline Audio Codec Backup Features

the backup connection)

equal to detection time
plus the time required to

Backup Transport: Time Required to| How to Enable

Option IP, ISDN or POTS Respond

SmartStream | IP Only No time delay - | Enabled in dialing codec

PLUS (Note: concurrent packet | simultaneous  redundant | program; configures local
stream  sent; codec | streaming decoding, or remote
detects IP packet loss or decoding via session data
delayed packets)

Fuse-IP IP  Only: multiple IP[No time delay if interface | Configure  multiple IP
interffaces are bonded |is lost; immediately | interfaces and create a
and data is shared|adjusts to existing network | Fuse-IP "Tunnel" prior to
across interfaces data capacity dialing destination codec

On-demand All transports User configurable | Dialing codec program

(cold) Failover| (Note: codec detects | detection parameters | monitors streaming and
loss of data or | during program | manages failover
connection and redials | configuration*. Delay is

dial the alternative
connection
FEC Decoding codec detects | No failover time delay as |e Dialing codec using
(Tieline  FEC]| IP packet loss or delayed | packet replacement | Tieline session data
or REC| packets.  Note:  Only [ occurs in real-time. Note:| configures local and
compliant Tieline Music and Music | RFC compliant FEC can| remote FEC settings
FEC) PLUS can be used for|be configured to send| a  session data
Tieline FEC. 100% FEC at a specified| transfer when
delay if desired. connecting, or
e In sessionless mode
FEC configuration is as
per RFC compliant
settings configured in
the local and remote
codecs.
Auto All transports; codec will | Immediately redials after | Enabled in dialing codec
Reconnect redial continuously to try | loss of IP stream detected | program
and reconnect
* Note: POTS can take up to 60 seconds to connect successfully.
@ Important Note: Failover is not available with SIP and SmartStream PLUS redundant

streaming is not available with SIP or sessionless IP.

SmartStream PLUS Redundant IP Streaming

Tieline’s proprietary SmartStream PLUS IP technology ensures you're always on the air. The codec
features dual Ethernet IP ports allowing two completely independent IP connections. There are three
levels to SmartStream PLUS IP streaming.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3

1. The codec can stream simultaneous redundant data streams from both Ethernet ports and
deliver seamless redundancy by switching back and forth, without loss of audio, from the
nominated primary data link to the backup link if one fails and then subsequently recovers.
Use IP links from two different IP network providers for optimal redundancy owver mission
critical connections.

2. Second, when multiple redundant audio streams are sent, the decoding codec automatically
reconstructs audio into a single stream on a first packet arrived basis, to minimize program
latency and ensure audio integrity.

3. Third, SmartStream features automated jitter buffer management and Forward Error
Correction (FEC) and these advanced network management tools deliver uncompromising
audio quality, while dynamically responding to variable conditions over unmanaged IP
networks like the internet.

These combined measures ensure Tieline is capable of offering a rock solid IP audio solution for
distributing IP audio economically and efficiently across broadcast networks. See the procedures for
configuring different programs using the web-GUI for more configuration details.

Cellular

g 1111111 ] it gee
t_t_-i_;.blll""lll.» |, o
I - B — e

(ﬁiﬂ)

Wi-Fi

LAN
n—

On-Demand Failover (IP, ISDN or POTS)

On-demand failover requires configuration of a primary connection and an on-demand 'cold' backup
connection. On-demand failover is activated when the dialing codec program detects the loss of the
primary connection, or if audio streaming ceases. The backup connection is then dialed to replace
the primary connection.

The codec can be configured to switch to a backup connection ower IP, ISDN or POTS as required.
For example, you can create a program with IP as the primary connection and also create a backup
ISDN or POTS connection in the same program. For details on configuring backup connections

using failover see Configuring Merlin Point-to-Point Programs.

Primary IP
connection

Backup IP connection
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17.19

Forward Error Correction (FEC)

FEC transmits a secondary stream of audio data packets over a single connection. If packets are
lost or corrupted over the connection then replacement FEC data packets can be substituted to
replace them.

Note: FEC should not be confused with SmartStream PLUS. FEC packets are sent over a single
data stream connection, whereas SmartStream PLUS redundant streaming transmits completely
redundant audio data streams. FEC is also a subset of features within SmartStream PLUS, which
means you can configure SmartStream PLUS redundant data streams and also configure FEC on
each of these data streams. For more info on FEC see Configuring Forward Error Correction.

Auto Reconnect

Auto Reconnect is the simplest form of connection backup whereby the codec will redial a lost
connection continuously until it is either:

¢ Re-established, or
¢ Dialing is manually stopped.

Auto reconnect can be enabled when configuring a codec program designed to dial another codec or
codecs. See the procedures for configuring different programs using the web-GUl for more
configuration details.

Lock or Unlock a Program in the Codec

It is possible to lock a loaded custom program in a codec to ensure the currently loaded program
type, e.g. mono, cannot be unloaded by a codec dialing in with a different program type, e.g. stereo.

For example, if your routing requirements require the codec at the studio to always connect using
mono peer-to-peer plus IFB, simply load and lock this program in the codec. Another reason for
locking a program in the answering codec is to always use a particular jitter buffer or FEC setting.

Generally programs will be up or down-mixed by the answering codec to match the loaded program
type. In some situations incompatible program types will be rejected. A compatible program type can
still connect and specify different connection parameters such as algorithm preferences and bit rates
via session data.

Press the HOME button to return to the Home screen.

1.

2. Select Settings and press @

3. Navgate to System and press @

4. Navigate to Lock Program and press @ to toggle between Enabled and Disabled.
5.

User program LOC KED.
Andincoming calls not matching this progrem hape will be
rejected
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6. When program lock is Disabled a warning message confirms incoming calls may load any
supported factory program.

Warming
Uzer program UM LOCKED.

Incaming calls can load factore progrems on-demand

7. Press the RETURN button to exit the warning message.

7]5.\-‘ Important Note: It is only possible to lock custom programs in a codec. If Lock
=" Program is enabled and you load a new custom program in the codec, Lock Program
remains enabled and locks the most recently loaded custom program.

17.20 Locking the Front Panel

The codec features a front panel lock feature for tamper-proof operation. This feature is disabled by
default.

There are two levels of panel lock and each requires a user to enter a PIN to access different
features:

1. Admin PIN: Required to change codec connection or configuration settings accessed via

the SETTINGS button. (Default PIN is: 456789)
2. User PIN: Required to use the codec front panel buttons and dial/lhangup a connection
(Default PIN is: 123456)

Enabling the Front Panel Lock Feature

1. Press the SETTINGS button.
Navigate to System and press @
3. Navgate to Auto Lock and press @ to toggle from Disabled to Enabled.

g

Admin Fin W

4. Navigate down to the panel Lock Timeout field and press @ to enter the desired time-out
period in seconds. Note: The time-out period is the time in seconds before the codec front
panel is relocked after being used.

5. If you want to change the default Admin PIN or User PIN, navigate down to each in turn and
press @ to enter a new PIN.
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18 Connecting to the ToolBox Web-GUI

There are two graphical user interface (GUI) options for configuring and connecting Tieline G5
codecs:

1. HTML5 Toolbox Web-GUI: fully configure codec settings, create dialing programs and dial,
hangup and monitor connections.

2. HTMLS5 Toolbox Quick Connect Web-GUI: designed for dialing and managing simple peer-to-
peer connections; ideal for non-technical users.

About the HTML5 Toolbox Web-GUI

The HTML5 Toolbox Web-GUI improves the user experience with G5 codec command and control
and runs seamlessly on modern browsers. The HTML5 Toolbox Web-GUI will run on Mac, Windows
and Linux computers.

About the HTML5 Toolbox Quick Connect

The HTML5 Toolbox Quick Connect Web-GUI has a reduced feature-set and allows non-technical
users to load existing programs and dial via the Quick Connect panel. Users can dial a simple
peer-to-peer connection over POTS, ISDN or IP. To enable the Quick Connect panel press the

SETTINGS button, then navigate to WebGUI > Quick Connect > Enabled.

18.1 Opening the HTML5 Web-GUI & Login

1. Attach an Ethernet cable to the ETH1 port on the codec.

2. Press the SETTINGS button and select Unit to display the IP address programmed into
your codec.

3. Ensure your PC is connected to the same LAN.

4. Open your web browser and type the IP address of your codec into the address bar of your
browser, e.g. http://192.168.0.xxx (the last digits are the private address details unique to your
codec ower a private LAN).

5. Refresh the browser and the Web-GUI landing page will display the various command and control
options.

Tieline™

Toolbox Quick Connect Need Assistance?
Codec control and configuration Codec control for less technical users. Load existing Vigit the Tieline Suppert Page
This Toolbox uses cookies. Find out more in our Cookie programs and simple point-to-point dialing Email Tieline Support
Policy This Toolbox uses cookies. Find out more in our Cookie
’ Check the user manuals
Policy.
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Launching the HTML5 Toolbox Web-GUI

1. Click to launch the HTML5 Toolbox Web-GUI.

2. When you launch Toolbox for the first time an authentication dialog prompts you to enter the
user name "admin" and password "password" to login, then click the OK button. Tieline highly
recommends you change the password (see Changing the Default Password). This will provide
better network security to maintain reliability during live broadcasts.

Authentication Required.

0 A username and password are being requested by http://172.16.72.207. The site says: "Merlin"

User Name:  admin

Password: ....oooo|

OK ]| Cancel |

Launching the HTML5 Toolbox Quick Connect

1. Click to launch the HTML5 Toolbox Quick Connect Web-GUI.

2. When you launch Toolbox for the first time an authentication dialog prompts you to enter the
user name "admin" and password "password" to login, then click the OK button. Tieline highly
recommends you change the password (see Changing the Default Password). This will provide
better network security to maintain reliability during live broadcasts.

Authentication Required.

0 A username and password are being requested by http://172.16.72.207. The site says: "Merlin"

User Name:  admin

Password: ....oooo|

OK ] | Cancel

Using the Web-GUI over the Internet

If your codec is connected ower the internet via a public static IP address it is possible to connect
and configure it from any PC also connected to the internet. If you have multiple browsers open on a
PC for different codecs it is possible to customize the browser title for simple identification. To
configure this:

Press the SETTINGS button.

Use the navigation button to select WebGUI and press the button.
Navigate to Browser Title to enter the custom title.
Use the on-screen keyboard to enter the title, then navigate to Enter in the bottom right-

hand corner of the SCREEN and press the button.

pPwd P

To configure this setting using the HTML5 Toolbox Web-GUI, click Settings at the top of the screen,
then click Options to display the Options panel. Enter the Browser Title and then click Save.
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LAN Troubleshooting

PC LAN Settings

Check the LAN settings on your PC if it is connected to a LAN and is having trouble opening the
Toolbox Web-GUI in a web-browser.

Open Internet Explorer.

Click Tools > Internet Options > Connections.

Click the LAN settings button.

If the PC is using a proxy server ower the LAN you may need to select the Bypass
proxy server for local addresses option box.

If you still can't connect, click the Advanced button in the LAN Settings dialog and
ask your IT administrator to assist you with entering the IP address of the codec into
the Exceptions pane of the Proxy Settings dialog.

AL PE

o

Port Selection

By default port 80 is used by your PC to communicate with the codec and launch the web-GUI.
If port 80 cannot be used across your network for some reason, type the IP address of your
codec into your browser with a full colon and the port number 8080.

E.g. 192.168.0.176:8080

It is also possible to specify a different port for connecting the Toolbox web-GUI to your codec.

Press the SETTINGS button.

1.

2. Use the navigation button to navigate down to WebGUI and press the button.

3. Select Alt. Port and press .

4. Use the KEYPAD to enter a new port number and press the button to save the new
setting.

5. Type the IP address of your codec into your browser with a full colon and then the new
port number.

/f Important Note: Any new port specified must be within the range 2000 to 65535
=" inclusive.
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18.2

Security and Changing the Default Password

Codecs connected to the internet can be accessed by anyone with knowledge of the codec's public
IP address. In addition, search engines are widely available which can discover and expose
unsecured ‘internet connected devices'. Tieline recommends the following IP codec security
precautions are followed as a bare minimum, to ensure your codec connections remain secure.

Maintaining Codec Network Security

Adequate security is a major factor in ensuring your codecs and your broadcast network remain
secure. There are seweral layers of security available in Tieline codecs to maintain secure
connections. These include:

1. Immediately change the default password when you commission and install your codecs
(see instructions which follow). Create a strong password which includes both capital and
lower case letters, symbols and numbers (up to 15 characters can be entered). Password
managers can be useful when managing multiple passwords within organizations.

2. Ensure your codec is behind a firewall and only open the TCP and UDP ports required to
transmit session and audio data between your codecs. Using non-standard ports instead of
Tieline default ports can also ensure the codec is more difficult to discover by external
parties.

3. Ports 80 and 8080 are commonly used to access the Tieline codec web sener. You can add
an additional layer of security by translating these ports on the WAN side of your network
into non-standard port numbers. Adjust ports using the Options panel in the Toolbox
HTML5 Web-GUI, or see Configuring TCP/UDP Ports.

4. By default SIP interfaces are disabled to awid unwanted traffic. The SIP Filter Lists panel
in the Toolbox HTML5 Web-GUI allows filtering of SIP URIs and User Agents to provide
greater security when using SIP. See Configure SIP White and Blacklists for more
information.

5. An SSL security certificate can be installed on each codec in your network to ensure it is a
trusted device within your network. See Installing a Security Certificate for more information.

6. Firewall settings to enable or disable a range of firewall-related network senices, or limit ping
to only work in a local subnet. Adjust settings using the Options panel in the Toolbox
HTML5 Web-GUI, or see Eirewall Configuration.

7. Implementation of CSRF protection (Cross-Site Request Forgery). Enable and disable this
setting using the Options panel in the Toolbox HTML5 Web-GU, or see Enabling CSRF
Security for more info.

Be sure to document any port changes because this information will be required if you need to
contact Tieline or other online support senvices.

Changing the Default Password

The default password for the Toolbox Web-GUI is password. Enter this in the authentication dialog
to use the Web-GUI initially and then Tieline highly recommends changing the default password to
protect your codec from being tampered with during live broadcasts. Note: In the HTML5 Web-GUI
authentication dialog it is necessary to enter admin as the User Name.
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Authentication Required

0 A username and password are being requested by http://172.16.72.207. The site says: "Merlin"

User Name:  admin

Password: oooooooo|

Toolbox HTML5 Web-GUI Login Dialog on a Merlin Codec

Creating a New Password

The authentication login password can be changed at any time using the codec keypad and LCD
SCREEN. Note that passwords are case sensitive:

Press the SETTINGS button.
Use the navigation button to select WebGUI and press the button.
Select Password and press .

Use the KEYPAD to enter a new password and press the button to save the new setting
(Note: there is no character limit for passwords).

P w NP

If you forget the password for the Toolbox web-GUI then you can always press the SETTINGS
button on the codec and navigate to WebGUI to view the current password and change it if
required.

Important Note: The Username in the codec menu is permanently set to admin and

/B
G/ cannot be changed; only the Password can be changed.
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Using the HTML5 Toolbox Web-GUI

The following sections provide an oveniew of the different configuration panels available within the
codec's HTML5 Toolbox Web-GUI. Navigate with the mouse pointer to the Menu bar at the top of
the Web-GUI screen and click to select and open each panel in turn.

Tielinér“ Upﬁda O?me Connect- Audio Media~ Control Alarms Transport~ Settings Help~ [_=pS )
HTML GUI Menu Bar for Opening Panels

When you first open the HTML5 Toolbox Web-GUI the Program Manager panel, Connections
panel and PPMs panel are loaded by default. If you retain cookies in your browser, any panels
opened previously in the Web-GUI are automatically populated when logging in subsequently. The
default panel view is displayed on login if cookies have been cleared.

The green Online indication in the top left-hand corner of the Toolbox Web-GUI indicates it is online
and can be used for codec control. A red Offline indication is displayed when the codec is
unavailable. The Upgrade symbol is displayed when a new firmware version is available for the
codec. Open the Firmware panel in the Settings menu to upgrade the codec with new firmware.

Adjusting the Theme

To adjust the Theme or 'skin' of the HTML5 Toolbox Web-GUI, navigate to the Menu bar at the top
of the screen and click Settings, then click to select your preferred option. Note: this manual uses
the White theme for most images.

Connect~ Audio~ Media ~ Control ~ Alarms ~ Transport~ Settings ~ Help~

Date & Time

PPMs Firmware

Licensi
PPM Mode ppM: oo

Options.
Unload
Reset / Backup

Slate

Opening a Panel & Adjusting Size or Screen Position

Click an item in the Menu bar to display available panel options, then click to select and open a
panel. New panels automatically open in the top left of the screen. A green Tick adjacent to a panel
name in the menu signifies it is already open in the web-GUI.
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Connectw Audiow

+ Connections
Contact List

v Program Manager
Quick Connect
Speed Dial

Statistics

Scheduler
Scheduler Events

Scheduler History

Position the mouse pointer over a panel's Title bar and click and drag to movwe a panel and
reposition it in a preferred screen position.

Tieline™ = ¢ i ik

Gonnections »

L ADL_1IP
StrmamiCx fdrase Stahe Stater

PPMs 0y O e

I8
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Connect Panels: Load & Connect Programs & Manage Audio Streams

Connections Panel

Connections

Loaded Program

(1

& LA News Mono Peer-to-Peer »

@. Audio Stream 1 ~ =%

Stream Name:

Advertise On TieLin
G3 Profile:
G3 Channel

Stream Rules:

Audio Stream 1
Audio Stream 1
Dial or answer
Default
Disabled
Automatic

Auto

Mo rules set

®
(5]

_|Feature  |Descripon |

# Dialing Cxn1 »

@. 20338199163 Idie »

# Answering Cxn 1 »

@—p—&. ® Idie»

1 |Program  Connect /
Disconnect button

Click to connect/disconnect all audio streams in a program.

2 [ Audio Stream Edit and
Connect / Disconnect
buttons

Click the Edit (" button to edit audio stream settings. Click the
Connect/Disconnect Y& button to connect/disconnect all
connections in an audio stream.

3 | Connection Edit button

(dialing connection)

Click the Edit (£’ symbol to edit audio stream settings, including
the IP address, or select a contact if a TieLink Traversal Server
contact list is configured.

4 | TieLink Address Book

Click the Connect/Disconnect Y\ button to connect/disconnect

Disconnect button

and Connection | an individual connection. Also adjust the connection bit-rate when
Connect / Disconnect | connection is active. Click the Address Book [2} button to
button select a contact if a TieLink Traversal Server contact list is
configured.
5 | Answering connection | Click to edit answering connection settings
Edit button
6 | Answering Connection | Click to disconnect an answering connection

Change Program

Click to unload the current program and load a new program.

Show/Hide Arrow

Click to show/hide audio stream and connection details.
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Contact List

1 (2 ©® 4

Contact List l l l x

Codec Name Y Stream Name Y Status Y Product o
Chicago Sports: 70000 Default Stream 1 Offline Bridge-IT

Bridgelt News: 70001 Default Answering Available Bridge-IT

NYC Mews: 70094 Default Stream 1 Offline Bridge-IT

90074 Glenn Rack Audio Stream 1 Available Genie Distribution

90074 Glenn Rack Default Stream 2 Offline Genie Distribution

90074 Glenn Rack Audio Stream 3 Busy Genie Distribution

90074 Glenn Rack Default Stream 4 Offline Genie Distribution

90074 Glenn Rack Audio Stream 5 Available Genie Distribution

_[Feature  [Descripon |
1

Codec Name The name given to a codec to identify it when a program is created
Stream Name The name given to a stream to identify it when a program is created
Status Displays the status of an audio stream, which can be Available,
Busy or Offline
Product Displays the model of codec
5 [ Refresh Click Refresh to refresh the codec and stream list

Program Manager Panel

Program Manager 0 & X
Import Programs
Export Selected Programs
LA AM News
LA PM News w Alphabetical
o — | Alphabetical, ignore case
NYC Studio 1
NYC Studio 2
L]
SIP test H
.
'
1]
.
1]
L]
1]
'
'
'
v
L]
Create Dalgte Edit View Unioad H
!
L]
L]
L]

r 4 1 t 1

o
®
o
@
(0
N
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_|Featre  |Descripion |
1 | Program list The list of saved programs in the codec
2 [ Create New Program | Click to create a new program using the program wizard.
button
3 [ Delete Selected | Click to delete all selected programs
Programs button
4 | Edit Selected Program [ Click to edit the selected program
button
5 [ View Selected Program | Click to view configuration settings for a selected program
button
6 [ Unload/Load program | Click to load or unload a program
button
7 | Loaded program | Symbol identifies the currently loaded program
symbol
8 | Import Programs and | Click the Options menu to select and import previously sawved
Export Selected | programs or export selected programs as a .zip file
Programs
Speed Dial
Speed Dial | x
1 NYC Studio 2 v Ix
o— 2 LA AM News v Ix
3 LA PM News v Ix
Cancel New Save

F B
® 006

The number allocated for each speed dial configured

Speed dial program

Select the program to associate with a speed dial number

Cancel button

Click to cancel pending changes

New button

Click to create a new speed dial

a| »]w| ] =]

Save button

Click to sawe configuration changes
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Statistics Panel

Statistics x
Name 4  Duration Jitter Buffer Bitrate Bytes Empty
(ms) ™ Rx T Rx 1min 10min Total
o —- | ] AUCID Stream 1 00:16:43 60 Auto 1642 kbps 163 9kbps 205 Mb '20 6 Mb 0 0 Q
=+ Dialing Cxn 1 0 0 0
=4 Dialing Cxn 1 0 0 [1]

New Chart

f
2

_[Feature  [Descripion |

1 | Expand/Collapse Click to show/hide audio stream statistics, including packet arrival
data info.

2 [ New Chart button Click the New Chart button to select a Data Series and create a
customized Statistics panel.

Scheduler Panel

Sum 5 Mas Mo & Mae Tue ? bar Vhadd B Mas Thos 8 [T St 11 Mhae

_[Feature  [Descripon |

1 | Date selection Select the days you wish to view in the scheduler.

2 | Add event button Click to create a new scheduled event.

3 | View type Click to select the timeframe or timeline view of scheduled events.

4 | Information symbol Hower owver the Information symbol to view Scheduler panel
information.

5 | Options menu Click the Options symbol to view timezone options and generate a
PDF view, or enable/disable the scheduler.

6 | Close button Click to close the panel.
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Scheduler Events Panel

Scheduler Events.

o _,I Drog s cohunms raader ed doup & it 10 gtop by thel column I

Progam Hame

LA PH News

LA PM News.

LA AM News Bulietn

Wed, 28 Mar 2017

M News
KA R 42.00.00 GMT

LA PM News

LA PM News.

1 | Grouping

column, e.g. Codec Time.

| [[Feature  [Descripion |

Drag and drop a column header to group scheduled events by that

2 | List scheduled

events

of

View scheduled events in a list view

3 [ Close button

Click to close the panel.

Scheduler History

Scheduler History

o —l Dvag a column heades and drop it here ta group by that columa
Titla

Program Hame Codec Time (UTC) Beowser Time Action Rasut
Tue Mar 20 2017
UATrafic Repart L Tus, 28 Mar 2017 WOTOOGMTeOBO | sk
Cross ik 06.07.00 GMT W, Australs . e
Standard Teme)
Tue Mar 28 2017
LA Trafhc Repor Live Tue, 26 Mar 2017 14:10:00 GMT+0800
LA PM Hews Disconmect invoked
Cross ) 06:10:00 GMT W Australia
Standard Teme)

_|lFeature  [Descripion |

@—-— Purge Scheduier History

1 | Grouping

column, e.g. Codec Time.

Drag and drop a column header to group event history by that

2 | Event History List

View the codec's history of scheduled events.

Purge
History button

Scheduler

Click to clear all event history displayed.

4 | Close button

Click to close the panel.
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Audio Menu Panels

Inputs Panel

Inputs l

©—m@m | /m +
InnuH Analog ‘dnpulz {Analog ‘Inputa (An ;m; InpuH w--wa‘.-:-; InquS ‘-'-na-:v;' InpuIS Analog . Aux (Analog
y s | 5| 15 s 315
[ 0 0
>
< = o \
I 855 I a5s 855 55
“©FS @B 0BFS @8 dBFS o8 @BFS o8  @BFS o8B  OBFS o8  OBFS @B
29 2 31 |2 a7 8 ; A7 2

-18
- - - ~ - - v

@ Important Note: Tieline codecs have different input configurations, therefore the image
shown may not reflect the number of inputs displayed in your codec Web-GUI.

__ |Feature  [Descripton |

1 | Settings button Click to adjust input Name, Type, Polarity Inverted and
IGC settings.

2 | Input PPM meter Input PPM meter.

3 | Input gain adjustment Click to adjust input gain in 0.5dB increments

4 | On/Off button Click to toggle an input on or off.

5 [ Input Sliders/Faders Input gain control sliders/faders. Input gain adjustments in
+/- 0.5dB increments

6 | Close button Click to close the panel.
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Matrix Editor Panel

Matrix Editor

3
:

Ll - S S
Loaded Configuration Default Mix {Stereo Mix) Undo Changes ,u
= = Reset Defaults
Ent1! Enc2 Encd Encd EncS EncE Oull Out2 Out3 Oud Outs Qutt HPFL HPR  Aux
| \ | Save As
o —®— o |1 e e e
in2 1 @ ! @ | } 1 { o—®—®
In3 fe 0) ! 4 1 1 1 i | {
Ind
In5 +
} ! ! ! | |
@@ ®—® : 1O O O]
Dec 1 ® 1 @ 1 @®
Dec2 . @ 1 ® @
Decd - 1 ] ol
Decd .
Decs
Decé
Cnange Mix Ve Save As

__|Feature  [Descripton |

Pt
® 0 0

1 | Matrix Editor
matrix

crosspoint

Click to select and deselect audio crosspoints to customize
routing.

2 | Change Mix

Click to select the default or Custom matrix mix to view and
edit. Options include Load, Delete and Rename a mix

3 | Save

Click to sawve changes to a custom matrix mix

Save as

Click to save as a new custom matrix mix

5 [ Options menu

Menu options available to undo any changes, reset the mix
to the factory default matrix mix for the program, or save as
a new mix.
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PPMs Panel

Note: Click and drag the bottom right-hand corner to expand the panel in Input / Output mode.

PPMs xqﬁg

0 PPM Mode  Input / Output E| PPM Scale - dBFS

o
-

| III
gy N,

el N ‘ d
\
I'II ‘ | <

L

Channel 1 Channel 2 Channel 3 Channel 4 Channel & Channel &
| llFeature  |Descripion |
1 | PPM Mode Select a preferred PPM meter mode. Options include Program
Default, Input, Decoder, HP Monitor and Input / Output
PPM Meters 6 PPM meters using dBFS metering
Close button Click to close the panel.

/“\ Important Note: Codec front panel PPMs 1-6 and PPMs in the PPMs panel always

.
LY reflect the default program settings and do not display customized mix adjustments using
the Matrix Editor.

Stream Monitor

Stream Monitor o X

A Changing this stream will effect all people listening

o - Audio Stream 1 (Current Stream)

Audio Stream 2

Audio Stream 3

(2 K3

_[Feature  [Descripion |
1

Current Stream Currently selected stream being monitored
Cancel button Cancel selection of a new stream to monitor
Save button Click to save a selected stream as the new stream to monitor

© Tieline Research Pty. Ltd. 2020



106 Merlin PLUS User Manual v3

Media Menu

__JFeature  [lpescripion |

File Manager

File Manager

4 & External drive
» [ Backup

0 4 [ Firmware
[ Latest config.tgz

» [ tieline

» O System Volume Information

fenare

1 | Folder and File View View all folders and files on an external drive / removable
media

2 | New Folder Select the drive or a folder and then click to create a new
sub-folder

3 | Upload Click to select and upload a new file onto removable
media

4 | Download Click to download a file onto removable media

5 | Rename Click to rename a selected file or folder

6 | Refresh Click to refresh the panel and view all files and folders

7 | Delete Click to delete a selected file or folder
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Control Menu

Control Port I/O

(1)

Control Port 10 0 x
Control Port Input
L N N
1 2 3 4
)Control Port Outpast
B— e
12 3 4

Caontrol Port Output 2 X

State:  On »

_|Featwe  |Descripon |

1| Control Port Input state Displays the state of a control port input

2 | Control Port Output Displays the state of a control port output

3| State Click a Control Port Output to change the On/Off state
Rules Panel

Rules x <-—)

What do you want this rule to do?
0_-" Use two local inputs to connect/disconnect a program
@—h Use a local input to connect/disconnect a program
@—b— Use a local input to toggle a remote output
Q—D- Use a local input to toggle a local output
@—P Use the connected state of the codec to toggle a local output

Back

3

__JRue  [lpescripion |

1 |Use two local inputs to|Click to configure connection and disconnection after
connect/disconnect a program different relay inputs are switched ON.

2 [Use a local input  to|Click to configure connection and disconnection by
connect/disconnect a program toggling an input.

3 [Use a local input to toggle a| Click to configure a local relay input to synchronize with
remote output the state of a remote relay output.
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4 | Use a local input to toggle a|Click to configure a local relay input to synchronize with
local output the state of a local relay output.
5 [ Use the connected state of the | Click to configure a relay to toggle based on connection

codec to toggle a local output

status.

Back / Add New Rule button

Click to add a new rule, or exit the rule creation function.

Close button

Click to close the panel.

Configure Alarms Panel

Configure alarms

PSU Failure

Input Silence
Connection Lost
Temperature

@ —d AES Reference Lost
AES Input Lost
Program Failure
Scheduled Event Failed

ISDN Sync Loss

Alarms Panels: Configure & Monitor Alarms

 |Featwre  [Descripion |

1| List of alarm types Click to select an alarm type to configure.

2| Enable Alarm check-box Click the Enabled check-box to enable the currently
selected alarm.

3| Edit / Save button Click to edit an alarm, or sawe configured alarm settings
when in edit mode.

4| Alarm Sewerity Setting Click the drop-down arrow to select an alarm sewerity setting.

5| Close button Click to close the panel
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Alarm Dissemination Panel

Alerts for each alarm severity level are configured using the Alarm Dissemination panel.

O

Alarm Dissemination

@

None L

Critical Alarm Dissemination
Relay
Send SNMP trap
@ Display Alarm v
Major Alarm Dissemination
Relay None
Send SNMP trap
@ Display Alarm v
Minor Alarm Dissemination
Relay None v

Send SNMP trap -+

@ Display Alarm W

SNMP Trap IP Addresses

Trap #1

Trap #2

©

| |Feature  Descripon |

1| List of alarm sewerity levels

Click to select an alarm sewerity level to configure it.

2| Front panel alarm
Toolbox check-box

&

Select the check-box (default enabled) to deliver front panel
ALARM LED notifications and HTML5 Toolbox Web-GUI
alarm notifications.

3| Close button

Click to close the panel.

4| Relay drop-down selection

Click the drop-down arrow to select a relay to open when an
alarm using the current sewerity lewel is activated.

5| SNMP Trap Target text-box

Click in the text box in edit mode to enter the SNMP trap
target for alarms using the currently selected severity level.

6| Edit / Save button

Click to edit alarm dissemination settings, or save configured
settings when in edit mode.

7| Send SNMP trap check-box

Select the check-box to enable SNMP traps to be sent (for
alarms using the selected severity level).
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Current Alarms

Current Alarms

Drag a column header and drop it here to group by that column

Severity Codec Time (UTC).

o Major Tue, 15 May 2018

_|Feature  |Descripton |

21:08:23 GMT

State Type Assat Description

Active AES Input Lost AES Inputs:- 1,2 AES input lost

1

Current alarm description

View a list of active alarms in the codec

2

Close button

Click to close the panel

3

Acknowledge selected alarm
button

Click to acknowledge a selected alarm.

_[Feature  [Descripon |

Alarm History

Alarm History

-—®

Drag a column header and drop it here 1o group by that column

Seventy Time raised Time chaared Type Assal Description
o Major Tue, 15 May 2018 Tue, 15 May 2018 AES Input Lost AES Inputs: 12 AES input lost
20:33:11 GMT 20:34:34 GMT

Purgé akanm hestory

1
®

1| Alarm history description View the history of previous alarms in the codec.
2| Close button Click to close the Alarms panel.
3| Purge Alarm History button | Click to clear the alarm history.
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Transport Panels

There are several Transport panels which can be opened in the Web-

K . X Transports Settings~ i

GUI. Each panel provides specific transport-related configuration ‘;

settings and options. Click to select and open each panel. Feelp i
IP Via Mapping L
ISDN Answer :
Modules %
+ Network i
POTS Answer 2
TieLink J
SIP Accounts j
SIP Filter Lists o
SIP Interfaces ’

As an example, the Network panel is displayed with network interface configuration options. A
brief description of the other panels is also provided.

Network x

Transport= Seftings«

Fuse-IP @
IP Via Mapping @
ISDN Answer @
Modules @
v Network @
POTS Answer (B

TieLink @

SIP Accounts @
SIP Filter Lists @
SIP Interfaces @

_[Feature  [Descripion |

1 | Network interfaces Click to select and edit, or view network configuration settings for
each Ethernet and VLAN interface.

2 | Details tab Display configuration options for a selected network interface, plus
other device details.

3 | Control/Streaming Select Control and/or Streaming options for the selected interface.

4| Link Mode Configure the Ethernet, VLAN or Wi-Fi link speed

(10/100/1000/Auto) and whether an interface will operate in Full-
Duplex or Half-Duplex mode.

5| TCP/IP and DNS tabs | Select the TCP/IP tab to configure IPv4/IPv6 address details.
Select the DNS tab to specify DNS addresses and domains to

search.
Enable check-box Select the check-box to enable an interface.
7 | Save/Undo button Click Save to store settings, or click Undo to rewert to previously
configured settings.
Fuse-IP Click to open the Fuse-IP panel and configure Fuse-IP bonding
IP Via Mapping Configure default Primary, Secondary and Tertiary interfaces.
10| ISDN Answer Click to open the panel and configure ISDN Answering settings.
11| Modules Click to edit hardware module configuration.
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12| Network Click to open the Network panel and configure network settings.

13| POTS Answer Click to open the panel and configure POTS Answering settings.

14| TieLink Click to view the TieLink panel to enable, disable and prioritize
interfaces, configure ports and Fuse-IP interfaces, and configure
STUN sener settings.

15| SIP Accounts Click to open the panel and edit SIP account settings. Up to 6 SIP

accounts are supported.

16

SIP Filter Lists

Add trusted network codecs to the URI Whitelist. Add SIP URIs to
the URI Blacklist and add user agents to the User Agent Blacklist
to deny them access to the codec.

17

SIP Interfaces

Click to open the panel and configure port, proxy and Via settings
for the SIP1 and SIP2 interfaces. The codec supports dialing over
these SIP interfaces simultaneously.

Settings Panels

There are seweral Settings panels which can be
in the Web-GUL
different codec configuration settings and options.
Click to select and open each panel. It is also
possible to change the HTML5 Web-GUI theme.

opened

As an example, the Options panel is displayed
with a brief description of the other panels available.

_[Feature  [Descripion |

Settings « Help~

&
Each panel provides 3
Date & Time j
Firmware i
Licensing y
Options J
Reset / Backup )
Theme ,
Slate -

~ White

w’-v*”“’. -

Settings panels

1

Date and Time

Click to open the panel view and sync the codec to NTP time.

2

Firmware tab

Click to open the panel; view software versions, download firmware
and perform an upgrade.

Licensing tab

Click to open the panel; select a license file and install it in the
codec.

4| Options tab Click to open the panel and adjust a wide range of codec audio,
firewall, RS232, SNMP, system, session data and Web-GUI
settings.

5| Reset / Backup Click to open the panel; reset codec default settings and perform
backup/restore of codec programs and settings.

6| Theme Adjust the Theme or 'skin' of the HTML5 Toolbox Web-GUI; options

include White or Slate.
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Options panel

O 9 ©0 6 606 o0

x

4T TT]

Audio Firewall RS5232 System Tieline Session

Enable Ping Enabled v
Enable SSH v
© Enable HTTP '
O Enable HTTPS
Enable NTP v

Enable SNMP 4

_[[Feature  [Descripion |

1| Audio Settings Configure various audio settings on the codec, including analog input
PPM units, reference levels and phantom power woltage.

2 | Firewall Settings Enable or disable a range of firewall-related network senvices, or limit
ping to only work in a local subnet.

3 | RS232 Settings Click Baud rate to adjust the baud rate used by the RS-232 serial
port on the codec. Select the check-box to Enable Flow Control.

4 [ SNMP Settings Configure SNMP settings in the codec.

5| System Settings Configure various system settings, including: Country setting; select

the Lock Loaded User Program check-box to lock the currently
loaded program in the codec; enable and assign a hostname to the
codec to provide a flexible way of identifying the codec on a network;
configure IP audio data packets for expedited or assured forwarding
(Quiality of Senice or QoS) when traversing different networks.

6 | Tieline Session Edit the Tieline session and alternative session port used by the
codec.
7| WebGUI Includes settings such as Quick Connect Enabled, CCC Enabled

(select this option to enable Cloud Codec Controller use with the
codec), enable CSRF, enter a Browser Title, adjust the SSL Port.

8 | Edit button Press to edit settings in the Options panel.
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Help Panels

Support Panel

Support

Resources
Online user manual 4——@
Visit the Tieline Support website <=——(&)
Email Tieline Support <—0
System Diagnostics

Event History - 6
@ Download System Logs 4—@

_[[Feature  [Descripion |

X

1| Close button Click to close the panel.

2 | User manual link Click to open the codec user manual in a new browser, or view
support information (Note: the codec name displayed will vary by
product type)

3 | Support website link Click to visit the support page on the Tieline website.

4 | Email Tieline Support | Click to email Tieline support.

5 | Event History Click to download user-viewable event logs

6 | Download System | Click to download diagnostic information that can be sent to Tieline

Logs support
About Panel

Details of the codec Toolbox and firmware version, as well as the codec serial number. Note:

the codec name displayed will vary by product type.

About

Merlin
Serial Number: 90571
Firmware Version: v2.14.79
Build Date: Aug 19 2015 06:56:50
Toolbox Version: 2.3.0.15

_[Feature  [Descripon |

-

1| Close button Click to close the panel.

Language Selection

The HTML5 Toolbox Web-GUI offers language support for several languages.

1. Click on the Language drop-down menu arrow in the top right-hand corner of the Web-GUI

page.
2. Select the preferred language to display.
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Help - = .
B English

B French
@ | Portuguese
= Spanish
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19.1

Using the HTML5 Toolbox Quick Connect Web-GUI

The HTML5 Quick Connect Web-GUI is designed for simple peer-to-peer connections and non-
technical users. It has a reduced feature-set and allows users to:

1. Load existing programs in a codec via the Program Loader panel and then dial via the
Quick Connect panel.

2. Use the Quick Connect panel to create and dial a simple peer-to-peer connection using
IP/SIP, ISDN or POTS.

See Opening the HTML5 Web-GUI and Login for details about launching the standalone HTML5
Quick Connect Web-GUI. The Quick Connect panel can also be launched from the Connect
menu in the HTML5 Toolbox Web-GUI.

/f Important Notes:
=, Simple peer-to-peer connections are not saved as programs with unique names.
¢ Details of the last ad hoc dial are retained in the Quick Connect panel, even after a
program is loaded and unloaded using the Program Loader panel.

To enable the Quick Connect panel press the SETTINGS button, then navigate to WebGUI
> Quick Connect > Enabled.

Launching the HTML5 Quick Connect Web-GUI

1. Type the codec IP address in your web-browser.

2. Click to launch the HTML5 Toolbox Quick Connect Web-GUI.

3. Enter the authentication Password for the codec and click OK.

4. The panels in the Quick Connect Web-GUI will automatically be displayed.

- - B .t
Tielinev ...

Program Loader Quick Connect

Brad Ad Hoc Dial \ PPM Scale : dBFS

Chicago News Transport 1]

LA News Algorithm Music Mono

My Program 9 Sample Rate |[Eerdicrd

NY 5 Bit Rate 28.8 kbps

Seattle News Destination

I« |

‘ Connect ‘

@ Important Note: To change the password using the codec front panel navigate to
Settings > WebGUI > Password and press the button. Use the keypad to enter a
new password and press the button to save the new setting.

Loading and Unloading an Existing Program

If programs are saved in the codec they are displayed in the Program Loader panel.

1. Click to select a program in the Program Loader panel and click the Load button to load
it in the codec.
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Program Loader

LA Studio 2
-—

L

1 Studio 1

9
(
/
b
%
’
¢
v

2. The Check-box symbol appears next to the program name to confirm it has been loaded
and the Load button changes to an Unload button.

Program Loader

NYC Studio 1

To unload a program click the Unload button.

Dial a Loaded Program

1. Click the Connect button in the Quick Connect panel to dial a loaded program. Note: After
connecting, the Connect button changes to a Disconnect button.

© Tieline Research Pty. Ltd. 2020



118

Merlin PLUS User Manual v3

Quick Connect

® Loaded Program
NYC Studio 1

Disconnect a Loaded Program

. Click the Disconnect button in the Quick Connect panel.

Quick Connect

Loaded Program

NYC Studio 1
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Dial Peer-to-Peer over IP with Quick Connect

/{\ Important Notes:
“=’ e Click the Unload button in the Program Loader panel if a program is currently
loaded.
e The transcriptor algorithm is for closed captioning and not normal broadcast
configurations.

1. Click the drop-down Transport menu arrow in the Quick Connect panel and select IP.

Quick Connect

Ad Hoc Dial

Quick Connect

Ad Hoc Dial
Transport (sl
Algorithm YT LT

Please Select...
Music Mono

MusicPlus Mono
Destination [JYNTE= IR ]

G711

G.722

MP2 Mono

MP2 Stereo

MP2 J-Stereo

MP3 Mono

MP3 Stereo

PCM Mono

PCM Stereo

AAC Mono

AAC Stereo

AAC-HE Mono

AAC-HE Stereo

E apt-X Mono

E apt-X Stereo

3. Click the select the appropriate Sample Rate and Bit Rate for the connection. Note: If only one
sample rate is available this will be automatically selected.
4. Click in the Destination text box and enter the IP address of the destination codec, or click the

Address Book button @ to select a preconfigured TieLink contact.

Quick Connect

Ad Hoc Dial

Transport IP

Algorithm Music Mono

Sample Rate [k

Bit Rate 28.8 kbps

ada i b oo o

Destination

EECEE | © |
W —
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5. Click the Connect button to dial.
Dial Peer-to-Peer over ISDN with Quick Connect

/f Important Notes:
“=’ e Click the Unload button in the Program Loader panel if a program is currently
loaded.
e The transcriptor algorithm is for closed captioning and not normal broadcast
configurations.

1. Click the drop-down Transport menu arrow in the Quick Connect panel and select ISDN.

2. Click the drop-down Algorithm menu and select an algorithm.

3. Click the drop-down B Channels menu and select the number of channels required for this
connection.

Quick Connect

Ad Hoc Dial

4. Click to select the appropriate Sample Rate for the connection.
5. Click in each Destination text box in turn to enter the ISDN number for each B Channel.
6. Click the Connect button to dial.

Dial Peer-to-Peer Over POTS with Quick Connect

/f Important Notes:
"=/ o Click the Unload button in the Program Loader panel if a program is currently
loaded.
e The transcriptor algorithm is for closed captioning and not normal broadcast
configurations.

1. Click the drop-down Transport menu arrow in the Quick Connect panel and select POTS.

2. Click the drop-down Algorithm menu and select an algorithm. The connection bit rate is
configured automatically. Note: G5 POTS modems initially attempt to establish a link at the
lowest Max Bit rate setting configured in the two modules being connected. If the POTS line
doesn't support this bit rate, the modems will attempt to connect at the highest possible bit rate
to suit the prevailing line quality at each end of the link.

3. Enter the phone number in the Destination text box.
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Quick Connect

Ad Hoc Dial

Transport =la)ps] -
Wl Music Mono -
Sample Rate [RENEr -

IDEEENTTN 55555555

Connect |

4. Click the Connect button to dial.

Monitoring PPMs

Set audio lewels so that audio peaks average at the nominal Ow point indicated below on the PPM
meters. By default, the PPM METERS on the front of the codec, or in the HTML5 Toolbox Web-GUI,
use dBFS to express nominal operating, headroom and noise floor levels.

The codec can also automatically adapt to different Tieline reference scales. A Tieline codec with
proprietary Tieline session data enabled will automatically adjust the reference level to suit G5 and
G3 codecs, or Report-IT. When connecting to a non-Tieline codec, or a Tieline codec without
session data enabled, the codec will use the Tieline G5 reference scale setting.

The default Tieline G5 audio reference scale displayed on the PPMs is -38dBFS to 0dBFS (e.g.

Merlin, Genie, Bridge-IT and ViA codec families). Using this reference scale audio peaks can safely
reach OdBFS without clipping, providing 18dB of headroom from the nominal Ow point.

PPM Scale : dBFS

Mono and Stereo PPM Metering

When connected with a mono program the codec will display a mix of inputs 1 and 2 on PPM1.
PPM 3 displays the level of return audio.
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Qutputs 1 & 2 Mix
(Decoders 1)

Inputs 1 & 2 Mix
(Encoders 1 & 2)

When connecting with a stereo program, the codec displays audio on PPM1 and 2 for inputs 1
and 2 and PPM 3 and 4 for the return audio.

Outputs 1 & 2
(Decoders 1 & 2)

Inputs 1 & 2
(Encoders 1 & 2)

19.2 Configure Programs with the Connections Panel

The Connections panel allows:

e The configuration of new programs.
o Editing of existing programs.
¢ Loading and unloading of programs.

The Connections panel delivers the ability to edit destination settings for an audio stream when
other audio streams are connected, without unloading a program. Please note: If you need to use
an existing program as a template for a new program, or add a custom matrix mix to a program,
please use the Program Manager panel to create a program.
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Configuring New Programs

/f Important Note: There are some limitations when creating and editing programs using

the Connections panel in comparison to using the Program Manager panel. In the
Connections panel is not possible to:

e Name or rename a program.

e Apply a custom matrix.

e Manage Program level Rules.

e Create a program from a copy of an existing program.

To configure new programs using the Connections panel:

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select
Connections to launch the Connections panel.

Connections x
® Programs Default Templates

Default Answering - Unload

Ready to answer.

The default answering program is loaded. The codec will attempt to answer
any incoming connection. @

2. Select Default Templates and then click the drop-down arrow to select one of the
supported default templates in the codec. Note: The default templates available will vary from
codec-to-codec.

Connections
Programs @ Default Templates

Mono Peer-to-Peer - Create

Search by name or destination

tto answer
Mono Peer-to-Peer “

2 x Mono Peer-to-Peer

3 x Mono Peer-to-Peer

6 x Mono Peer-to-Peer
Multi-Unicast

2 x Multi-Unicast

3 x Multi-Unicast

6 x Mono Multi-Unicast

Stereo Peer-to-Peer

2 x Stereo Peer-to-Peer

3 x Stereo Peer-to-Peer

2 x Stereo + 2 x Mono Peer-to-Peer
Stereo + 4 x Mono Peer-to-Peer
Multicast Client

2 x Multicast Client

3 x Multicast Client

6 x Mono Multicast Client
Multicast Server

2 x Multicast Server

3 x Multicast Server

6 x Mono Multicast Server
Multicast Client plus Server

2 x Multicast Client plus Server
3 x Multicast Client plus Server

6 x Mono Multicast Client plus Server

N\ Vs T T W S Wy W Y g vy v T e

Click Create to add the new program.
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Connections x
Programs @ Default Templates

Stereo Peer-to-Peer - Create@

Ready to answer.

The default answering program is loaded. The codec will attempt to answer
any incoming connaction. €

4. To configure new connection settings, or edit existing connection settings, click the Edit
symbol 4

Connections
& Programs Default Templates

My Program 7 - Unload

Loaded Program Hide Change Program
& My Program 7 Stereo Peerto-Peer »

@ Audio Stream 1 »

ialing Cxn 1 »
(2} & @ (Address not set) Idle »

nswering Cxn1»

e der

5. The Edit symbol 74 expands each audio stream and dialing and answering connection to
reveal configuration settings. Hover over the Information symbol O to view details of each
configuration setting.

Connections x
Loaded Program Change Program
& My Program 7 Stereo Peer-to-Pser b
@ Connection Name Dialing Cxn 1
@ Transport: P v
O Session Protocol: Tigline Codecs v
@ Encode/Decode: Both v
@ Connect Timeout: 120 sec | °

@ Enable Auxiliary Data:

@ Address: (&}
© Remote Session Port: 9002 z
@ Remote Audio Port: 9000 :
© Local Audio Port: | Automatic

@ Via: Any v

@ Transmitting Algorithm

Encoding: Music Stereo v

Sample rate: 32 kHz v

Bit rate: 64 kbps v
Save Cancel
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6. Connections can also be connected, disconnected and managed from within the
Connections panel.

Connections

Loaded Program Change Program
& Chicago News Stereo Peer-to-Peer »

# %\ @ Audio Stream1 ~

Stream Name: Audio Stream 1
Caller ID: Audio Stream 1
DiallAnswer: Dial or answer

Advertise On Tielink: Enabled

G3 Profile: Automatic
G3 Channel: Auto
Stream Rules: No rules set

[ Dialing Cxn 1 »
[&% @ 203.38199.163 S99 R99 ~

Connected
Snd 64 kbps Music Stereo
Rtn 64 kbps Music Stereo

SmartStream Plus
2% ® 203.38199.164 S99 R99 »

Connected
Snd 64 kbps Music Stereo
Rtn 64 kbps Music Stereo

[ Answering Cxn 1 »
e e

Save Cancel
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19.3

Configuring IP Settings

Open the HTML5 Toolbox Web-GUI and click Transport and then click Network to view and
configure Ethernet and VLAN interface settings in the Web-GUI.

(&% Important Note: For assistance with configuration of IPv4 or IPV6 network connections
=" contact your IT Administrator.

IPv4 versus IPv6

An IP address is a unique address to identify a device on a TCP/IP network. Your codec uses dual
IP protocol stacks to allow your codec to work on both IPv4 and IPV6 networks. Tieline codecs
support both DHCP (default) IP addressing and static IP addresses for dialing IPv4 connection
endpoints.

If you want to dial a codec with a public IP address you simply dial the IP address to connect. If you
want to dial a codec with a private IP address you need to perform network address translation
(NAT). NAT allows a single device, such as a broadband router, to act as an agent between the
public internet and a local private LAN. Usually this will be set up at the studio end so you can dial
into the studio from the remote codec.

Support for IPV6 connections allows you to use IPW6 infrastructure to connect to other codecs
globally.

Configuring Ethernet Ports and VLANs

The codec features two physical Ethernet port interfaces and up to four additional VLAN interfaces.

VLAN interfaces hawe features similar to physical Ethernet interfaces. However, your network
administrator will need to configure VLAN support throughout your network for them to be supported
in your codec.

As an example, if only one physical Ethernet interface is available, VLANs can be used to operate
SmartStream PLUS or to separate codec Control and Streaming functions if required. Ethernet
and VLAN interfaces can be configured for:

e Controlling audio: codec control and command only from the Ethernet port.

e Controlling and Streaming: stream audio and control and command the codec via the Ethernet
port.

e Streaming audio: stream audio only from an Ethernet port (ETH2 and VLANSs only).

¢ Nothing: Disable the Ethernet port from streaming audio and codec command and control
(VLANS only).

Select the Details tab in the Network panel to edit control and streaming settings. Select the
Enable check-box to activate each interface. ETH1 and ETH2 are enabled by default. Note: An
Ethernet interface with a green status indication is enabled and has an active LAN cable attached.
An Ethernet interface with red text and a yellow status indication is enabled, however a network
cable is not attached. A VLAN interface with red text and a yellow status indication is enabled but
unavailable for some reason, e.g. VLAN networking is not configured correctly. An interface in red
text with a red status indication is disabled, e.g. VLANS in the following image.
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Network

ETH1 @ ETHZ @ VLANT @ VLANZ @ VLANS @ VLANY @
Details TCPIP DNS

| Enable

Caonfigured for | Control & Streaming

) Control & Streaming A
Link Mode [™Coniral Only
Streaming Only

MAC Address

Link Local fe80:0:0:0:201:c0ff:-fe0e: 1534

Configure Link Mode

It is possible to configure the Ethernet link speed (10/100/1000/Auto) and whether each available
interface operates in full-duplex or half-duplex modes.

1. Click the drop-down Link Mode arrow and select the preferred setting.

Details TCP/IP DNS

+ | Enable

Configured for | Control & Streaming

Link Mode |  Auto

MAC Address
) 100baseT/Full
Link Local | 400baseT/Half
10baseT/Full
10baseT/Half

2. Click Save to store the new setting.

IPv4 Address Configuration

Click to select the TCP/IP tab in the Network panel to configure settings. The codec is capable of
automatic DHCP address assignment, or manually configured static IPv4 address configuration via
the Configure IPv4 drop-down menu. To ignore IPV4 settings select Off.

Details TCP/Igge

Cnnﬁgurelel‘ Using DHCP :| w ol
| »

Address: | giatic '

Off
Subnet Mask:  255.255.0.0 ¥

-

Gateway: 172.16.0.2
R ' J‘ ..,"‘ JJ

DHCP IP addresses are automatically assigned and can change each time you connect to your
Internet Senice Provider, or to your own local area network (LAN). By default the codec is

configured for DHCP-assigned IP addresses.
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Configure IPvd . Using DHCP |Z| I{

7

Subnet Mask: 25525500 r

Address:  172.16.42.193

Gateway: 172.16.0.2

P e, -

Static IP addresses are fixed addresses that are recommended for studio installations, so that IP
address dialing remains the same over time for incoming codec connections.

b1

¢

Configure IPv4 | Static IZI %
Address: | 10.1.1.10 ’

Subnet Mask: 25525500 -

Gateway: | 10.1.1.254

Click Save to store all configuration settings.

h

i Note: The Subnet Mask is used by the TCP/IP protocol to determine whether a host is
=/

on the local subnet or on a remote network. The default Gateway is the router linking the
codec's subnet to other networks. See your IT administrator for more details.

IPv6 Address Configuration

An IPW6 address is represented by 8 groups of 16-bit hexadecimal values separated by colons (:).
The drop-down Configure IPv6 menu provides three address configuration options:

1. Automatically: An address is automatically assigned to the codec when you connect the
codec to an IPV6 router. This process is similar to how an IPv4 DHCP address is assigned.

2. Manually: Select to enter static IPv6 address details.

3. Off: Select to ignore IPV6 address details.

’i\ Important Note: Select Off in the drop-down Configure IPv6 menu if you are not using
=/

IPV6 to connect to another device. This ensures your codec will attempt to connect using
IPV4 at all times.

Types of IPv6 Addresses

There are two types of addresses displayed in the IPV6 section:

1. IPv6 address (normally global): A router-allocated IP address with ‘global' \isibility,
details of which are displayed in the Address, Prefix size and Gateway text boxes.
2. Link Local: A local address which can only be used to connect to another device

directly over a LAN. This address is allocated by the codec internally based on MAC
address details.

Auto Address Assignment

1. By default the codec is configured for connecting to an IPV6 router which automatically
allocates IPv6 address details, as displayed in the following example.
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Configure IPvG | Automatically B I

Address:  feB0::42d8:55ff fe10-5a2

Prefix Size: 64

Gateway: r

2. Click Save to store all configuration settings.

Manual IPv6 Address Assignment

1. To configure IPV6 address details into the codec manually, select Manually and enter
details into the Address, Prefix and Gateway text boxes.

Configure IPv6 | Manually

Automatically ’
Address:
Dff

Prefix Size: 64

Gateway:
pon 5 A A JJ/

2. Click Save to store all configuration settings.

Specifying DNS Settings

It is possible to specify Domain Name Sener (DNS) settings to allow easy look up of codecs within
the specified DNS Addresses or Domains.

1. Select the DNS tab in the Network panel to configure settings.

Details TCP/IP DMS

Specify DNS Settings v

DMNS Addresses s« Search Domains

Nasy ~n

u”ﬂ‘Wme

2. Click Save to store all configuration settings.

IP Via Mapping

When dialing over IP you can select the preferred interface to use when establishing a connection.
By default Any is selected, which means the first available interface is used to dial a connection.
The default Via interfaces in order of use when available are:

1. ETH1 Ethernet port (default Primary Via interface)
2. ETH2 Ethernet port (default Secondary Via interface)
3. Wi-Fi (default Tertiary Via interface)

7&% Important Note: VLAN interfaces have features similar to physical Ethernet interfaces.
Howeer, your network administrator will need to configure VLAN support throughout your

=
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network for them to be supported in your codec.

Reconfigure Default Primary, Secondary and Tertiary Interfaces

It is possible to reconfigure the default Primary (ETH1), Secondary (ETH2) and Tertiary (Wi-
Fi) interfaces in the codec. As an example, you may want to select Primary as the dialing
interface in a program and then copy this program onto multiple codecs. However, the actual
primary interface used at each location can vary for each codec. For one codec it may be an
Ethernet interface and for another it may be a Wi-Fi connection. This allows you to configure
site-specific settings to suit the available network interfaces at different remote locations.

1. Open the HTML5 Toolbox Web-GUI and click Transport and then click IP Via
Mapping to open this panel.
2. Click the drop-down arrow for each interface to select the preferred default setting.

IP Viia Mapping x
Primary  ETHA1 IZI
Secondary| ETHZ E|
Tertiary | Wi-Fi |z| =

Save Undo

3. Click Save to store the configuration.

“®% Important Note: Fuse-IP cannot be configured as a default Primary, Secondary or

Y Tertiary Via.

Configure Firewall Settings

The Firewall menu can be used to enable or disable a range of firewall-related network senices, or
limit ping to only work in a local subnet.

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Options to display the Options panel.

2. Select Firewall and then click Edit to adjust settings.

3. Click Save to store the new configuration settings.
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Audio Firewall RS232 SMMP System Tieline Sess
Enable Ping Enabled v
Enable SSH v

O Enable HTTP
O Enable HTTPS
Enable NTP v

Enable SNMP v

Edit

‘ “‘ %\.—- '“ ‘.r'

Configure Cross-Site Request Forgery

131

CSRF (Cross-Site Request Forgery) protection can be configured to protect the codec from CSRF

attacks. To enable or disable this setting:

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click

Options to display the Options panel.

2. Select WebGuUI, then click Edit and select the CSRF Enabled check-box to enable this

feature.
3. Click Save to store new configuration settings.

pall RS232 SNMP System Tieline Session WebGUI

-
{
Quick Connect Enabled: '
@ CSRF Enabled ’
CCC Enabled: v \
Browser Title Genie )
& HTTP Port 20 =
© SSLPort 443 = 4
4
Save Cancel (
N TR PR, f

Configuring QoS

1. Open the HTML5 Toolbox Web-GUI and click Settings and then click Options to open the

Options panel.

2. Select System and then click Edit. Click in the QoS DSCP text box and enter the preferred

value.
3. Click Save to store configuration settings.
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Firewall R5232 SNMP System Tieline Session :
Lock Loaded User Program:  «* !
QoS DSCP: 20 - |

@ Enable Hostname: )
© Hostname 4
4

>

Country: Australia v

Save Cancel

A

Important Note: Check with your IT administrator before changing this setting. By default
the codec is configured for Assured Forwarding and more details about DSCP are
available on Wikipedia at http://en.wikipedia.org/wiki/Dscp.

LY

19.4  Enabling the Cloud Codec Controller

For the codec to be configured and managed by Tieline's Cloud Codec Controller over the public
internet it needs to be enabled for CCC management:

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Options to display the Options panel.

2. Select WebGuUI, then click Edit and select the CCC Enabled check-box to enable this
feature.

vall RS232 SNMP System Tieline Session WebGUI

Quick Connect Enabled: |«
@ CSRF Enabled: '
CCC Enabled:

|h - E-E [ F ] L 4
Browser Title: ViA
@ HTTP Port 80 2 4
® sSL Port 443 - 3

Save Cancel ‘
g -" e "‘f..."‘-"‘-—h

3. Click Save to store the new configuration.

/{\ Important Notes:
=/ e Ensure CSRF is disabled in the codec or it will not be able to connect to the CCC. This
setting is [OFF] by default and is also available in the codec menu via Settings >
WebGUI, and in the Options panel in Toolbox.
e Locally Defined Codecs ower a private network do not need to be enabled for CCC
operation. Only codecs that require internet access need to be enabled.
e The CCC needs to continually send and receive data between codecs to update
information displayed. If the CCC is left open on a computer and is not used for more
than 4 hours, the Codec Viewer is placed in 'sleep’ mode to save on data use.
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19.5 Configuring TieLink Settings

The TieLink Traversal server centralizes Tieline codec contact list management and provides self-
discovery of codecs within customized ‘call-groups’. It also provides NAT traversal to simplify
connections. The following needs to be configured before TieLink connections can be created.

Getting Started with TieLink gy

Register a TieServer  Visit www.tieline.com/register to register a TieServer Domain
Domain if you don’t have Report-IT Enterprise.

1. Log in to Tielink at www.tieserver.com/tielink and add
codecs to TieServer.

2. Create a contact list.

3. Set the answering codec as a member of the contact list.
4. Set the dialing codec as a follower of the contact list.

Configure TieLink
Traversal Server

Enable TieLink and  Enable TieLink and enable interfaces for use with Tielink
Connection Interfaces (‘TieLink panel' in Toolbox, or TieLink screen in the codec).

Adjust TieLink Adjust TieLink interface settings in the Toolbox web-GUI
Interface Priority ‘Tielink panel’, e.g. priority of use.

1. A default program will automatically be ‘available’ in TieLink
Configure Answering  and answer calls, or
Codecs 2. Create a program with “Advertise on Tielink” selected, and
3. Lock this program in the codec.

On the dialing codec:
1. Refresh the ‘Contact List panel’ in the Toolbox web-GUI.
2. Create a program and select a TieLink contact to dial.

Configure Dialing
Codecs

To learn how to obtain a domain or add a codec to a TieServer Domain, please \wsit
www.tieline.com and download the TieLink user manual. There are two ways of connecting using
the TieLink Traversal Sener:

1. Use the front panel of a codec to select a contact and dial without creating and saving a
program.
2. Create a Program with TieLink configuration parameters specified.

TieLink Settings in Toolbox

TieLink needs to be enabled in the codec before it can communicate with the TieLink Traversal
Senver. To facilitate connections the TieLink panel is used to configure interfaces and options like
STUN. To view the panel open the HTML5 Toolbox Web-GUI and click Transport and then TieLink
to open the TieLink panel.

1. Enable TieLink

Click Enable TieLink to enable TieLink connectivity.
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2. Enable Interfaces

Click the ON/OFF button to enable each individual interface and/or select the interfaces used for
Fuse-IP connections (Note: This is a simpler way to configure Fuse-IP. TieLink supports one
connection to a single codec using Fuse-IP).

3. Adjust Tieline Interface Settings

Adjust TieLink interface ports, inactivity timeouts and Fuse-IP interface selections.

4. STUN Configuration

A STUN senwer is required to use TieLink. Adjust TieLink STUN configuration and use a different
STUN seneer if required, e.g. to use a different port.

TieLink x

Enable TieLink m o
O Interface configuration

— ETH1 » STUN Status:
NAT Type:

ETH 2 + STUN Status:
NAT Type:

2]

Audio Port Start 5100

Audio Port End 5120

@
o

S 1€ (€2

Inactivity Timeout | 4 se

Wi-Fi » STUN Status
NAT Type:

off

Fuse » Status:
Interfaces: ETH1, ETH2

© STUN configuration
STUN Server stun tieserver.com

STUN Paort 3478

off

@
o

<K

STUN Keep-Alive | 15 se

Save Cancel

A green TieLink Symbol is displayed at the top of the Toolbox HTML5 Web-GUI when TieLink has
been enabled successfully. Note: the symbol is orange if STUN is not successfully enabled on any
interface.

u = — FR1
Tieline™ .10

Program Manager

L
i A, . A
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Reorder TieLink Interface Priority

When the codec attempts to connect to a TieLink contact, local interfaces are used in the order
in which they are listed. For example, if both LAN1 and Wi-Fi are configured for use when
dialing a contact, TieLink will attempt to use these interfaces in the order in which they are
listed in the panel. It is possible to reorder local TieLink interface priority in the TieLink panel
in Toolbox.

1. Click Edit in the TieLink panel.
2. Click the Drag Handle to the left of an interface to drag and reorder it.

TieLink

Enable TieLink of

Na‘,

O Interface configuration 2
[—] ETH1» STUN Status: m
m NAT Type: }
ETH 2 » STUN Status: m
NAT Type: f

Wi-Fi » STUN Status: ’
NAT Type

Fuse b Status: m g
Interfaces: ETH1, ETH2 1

F

3. Click Save to sawe the new settings.

Configuring TieLink Connections in the Program Manager Panel
G,/- Important Note: The following settings can also be edited in the Connections panel.

Include a Codec's Answering Audio Streams in TieLink Contact Lists

A default program will automatically display audio streams as ‘available’ in TieLink and allow
answering of calls from codec ‘followers' in a contact list. When creating custom programs, from
an answering perspective the Program Manager panel is used to select which answering
streams are "Stream Members" visible within a TieLink contact list. I.e if an answering stream is
‘advertised' on TieLink then is becomes an available endpoint for other codecs to dial.

When creating a program select the Advertise On TieLink check-box to register answering
audio streams on a loaded program with the TieLink Trawversal server. These audio streams will
be visible in TieLink contact lists which include this codec's audio streams. In other words, the
answering audio streams will appear as available to dial (or "Busy" when connected) by other
codec 'followers' in the same contact list.
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Program Manager 3

Configure Audio Stream 1 forﬁ-

Dial only
Answer only £
O Routing type: @ Default
Deterministic ,
Line Hunt
-«
O Advertise On Tielink: | )
@ G3 Profile: Automatic i
«
@ G3 Channel: Auto

Select a Contact to Dial using TieLink

From a dialing perspective, the Program Manager panel is used to select a contact to dial
from within a TieLink contact list that has been shared with a codec. When creating a program:

1. Click the Address Book @ button to select a contact to dial from the TieLink Address
Book.

Program Manager Address Book x

Entg Codec Name | Stream Name | Status

.
© Address: Studio_80114  Sport 1 Busy | = | }
@ Remote Session Studio_90114  Sport 2 Available [} : )

Studio_90114  Sport 3 Available =
@ Remote Audio Py —
@ Local Audio Port: + | Automatic <
A Via: Any v )

2. Select the interface options to use on local and remote codecs when dialing TieLink
connections.

Program Manager ?
Enter Destination Audio Stream 1->Dialing Cxn 1 J
© Address: Studio_90114 - Sport 3 (Available) x @ (\
@ Tielink Local Via: First Available v 4
First Available
@ Tielink Remote Via: Discrete once only k ,

Discrete recurring
Fuse-IP

*-‘-"""“'-l"‘-’-"“’—""‘—-——/

i. First Available: The first available interface that can successfully connect will be
used to dial. If you dial two connections the same interface will be used for both
connections, e.g. LAN1, even if another interface is available.

ii. Discrete once only: The first interface not being used by another connection will
be used to dial. In the following example using two LAN interfaces, the codec
connects a primary and redundant IP stream using different interfaces for each
connection. A second redundant IP stream configured on each connection fails
because both available interfaces are already being used for that connection.
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LAN 1 Connection 1 Primary IP Stream 1

Connection 1
Remote codec dials 2 mono

cxns with primary and
redundant IP streams using

@R LANT o/
LAN 2 Connection 1 Redundant IP Stream 1
B LAN2 o/
Cxn 1 Redundant IP Stream 2 Fails — no new interface avail
—————————————————————— - X

LAN 1 Connection 2 Primary IP Stream 1

LAN 2 Connection 2 Redundant IP Stream 1

Discrete Once Only dialing
Connection 2

Discrete recurring: Uses the first interface that is not being used by another

connection (within the same audio stream). After all interfaces have been used,
each audio stream will scan each interface from the start again, in the order in
which they are listed, and connect using the first available interface that will
successfully dial and connect. The dialing order of the interfaces in the TieLink
panel can be adjusted by clicking a dragging interfaces on the left side of the
panel when it is in Edit mode.

LAN 1 Connection 1 Primary IP Stream 1

: Connection 1 ‘.
Remote codec dials 2 mono .

cxns with primary and
redundant IP streams using

Discrete Recurring Dialing
Connection 2

- EIEC LANT &7

LAN 2 Connection 1 Redundant IP Stream 1 T LAN2 v
_LAN 1 Connection 1 Redundant IP Stream 2 -1 B LANT &
LAN 1 Connection 2 Primary IP Stream 1 i B LAN1 7
LAN 2 Connectr-on 2 Redundant IP Stream 1 P I LAN2
LAN 1 Connection 2 Redundant IP Stream 2 B LAN] o

iv. Fuse-IP: Connect using Fuse-IP data bonding. Multiple interfaces can be selected
and bonded to aggregate data and create a higher bandwidth connection. This is
configured in the TieLink panel as displayed in the following example. Please
note that this is the simplest way to configure a Fuse-IP connection.

TieLink

@ Interface configuration

NAT Type:

NAT Type:

Wi-Fi » STUN Status:
NAT Type.

Fuse w Status

ETH1 ¥ STUN Status:

ETH 2 » STUN Status:

Interfaces: ETH1, ETH2

Interfaces |

Inactivity Timeout

® STUN configuration

STUN Server stun

STUN Port 3478

STUN Keep-Alive | 15

both codecs.

LR e I, pmamatmintn, o Sl

Important Note: Ensure an answering program is configured for Fuse-IP on the
destination codec and locked. Also ensure TieLink and relevant interfaces are enabled on

Enable TieLink Off
ETH1, ETH2 + |
= ETH1 sec :
mEH

Wi-Fi

<) ep

Helpful Hints for Troubleshooting

1]

If TieLink Does Not Connect:

1. Ensure TieLink and at least one relevant interface is enabled and 'stunned' on both
codecs; i.e. the STUN Status for the interface is Connected.
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2. Check STUN seneer settings.

If a TieLink Fuse-IP Connection Does Not Connect:

1. Ensure Fuse-IP is enabled in the TieLink panel in Toolbox, or in the codec's
TieLink Settings screen, for both the dialing and answering codecs

2. Check at least one interface has been added to the Fuse-IP configuration in the
TieLink panel in Toolbox, or in the codec's TieLink Settings screen, for both the
dialing and answering codecs

3. Verify that the STUN Status for at least one interface in the Fuse-IP configuration
is Connected on both the answering and dialing codecs.

4. Check that the answering codec is not already connected using TieLink Fuse-IP.
Only one Fuse-IP connection is currently supported.

If SmartStream PLUS Connections do not connect:

1. Based on the priority order of interfaces in the TieLink panel, a SmartStream PLUS
connection may automatically use TieLink Fuse-IP as one of the connections if
Fuse-IP is enabled at the dialing or answering codec. If TieLink Fuse-IP is chosen,
then that connection will only succeed if the Fuse-IP stream is available at both
ends. Disable Fuse-IP as an interface in TieLink to awid Fuse-IP being selected in
this scenario.

2. When "Discrete once only" or "Discrete recurring” is selected, with TieLink Fuse-IP
enabled, it may be that TieLink Fuse-IP is selected to transmit one of the streams.
In this situation, if the answering codec is already connected to another codec
using TieLink Fuse-IP, then the connection will fail for this stream because only
one Fuse-IP connection is supported using TieLink.

3. When "First Available" is selected, TieLink Fuse-IP may be used if it is the first
interface "ready" in the TieLink panel interface list. In this situation, the
connection will fail if the answering codec is already connected to another codec
using TieLink Fuse-IP.

Configuration Restrictions for TieLink

TieLink only supports one SmartStream PLUS redundant streaming connection on
each audio stream. TieLink also does not support uncompressed PCM connections, or
encoding using aptX Enhanced, G.711 or G.722.

Updating TieLink Contacts

A TieLink administrator updates codecs included in, and excluded from, Contact Lists. Codec
members of a Contact List shared with a codec are displayed from the Menu Bar by selecting
Connect > Contact List to open the Contact List panel.

Contact List x
Codec Name Y Stream Name Y Status Y | Product b d
Studio 1: 45853 Default Answering Available Bridge-IT

Los Angeles Sports: 50007 Default Answering Busy Vid

San Diego News: 90135 Default Answering Busy Genie Distribution
Studio_50114 News 1 Busy Genie Distribution
Studio_50114 News 2 Busy Genie Distribution
Studio_50114 News 3 Busy Genie Distribution

Reiresh
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If a contact list is adjusted in TieLink it is necessary to click the Refresh button in the Contact List
panel to display the latest contact info. This updates the Contact List panel, selectable contacts
in Toolbox, and the codec LCD SCREEN when dialing and creating programs..

Stream Status in TieLink

The Contact List panel displays the availability of a TieLink audio stream. The status may display:

1. Available: The TieLink Trawersal Server Network has provided reachable streaming
interfaces and indicates the audio stream is not busy.

2. Busy: The codec is connected to the TieLink Traversal Server network and TieLink indicates
the stream is busy.

3. Offline: The audio stream is unavailable within the TieLink Traversal Server Network.
Possible reasons an audio stream may be offline include:

The codec is offline.

An audio stream is not advertised on TieLink.

TieLink and/or TieLink interfaces are disabled in the codec.

Ports are not open.

The Contact List panel in the Toolbox Web-GUI may need 'refreshing'.

DNS - Not resolving the STUN senrver set in the TieLink panel. Note: If a codec has a

statically configured IP address, ensure that DNS Senver settings are also configured.

DNS - Not resolving https://tieserver.com

The codec firmware version is not compatible.

~oooop

Q@
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19.6 Configure Fuse-IP Bonding

Tieline's proprietary Fuse-IP data aggregation technology uses a point-to-point tunnel between two
codecs to bond multiple IP interfaces (peers). Fuse-IP automatically distributes data over any two
bonded interfaces, which may include:

o Dual Ethernet LAN ports.
e An Ethernet LAN port with Wi-Fi.

See Connecting with Fuse-IP for more details on configuration using the codec front panel controls.

Configuring a Fuse-IP Server at the Studio

1. Open the HTML5 Toolbox Web-GUI and click Transport and then Fuse-IP.
2. Click the Bonded Interfaces drop-down menu to select the interfaces to be bonded.

Fuse-IP e x
Disabled
of
Donded | ETH1. ETH2 ~ -
Interfaces |
Fuse-IP Mode ETH1 |Z| =
Fuse-IP Server ETH2 - @
Address
s ) Wi-Fi
erver Serial ) . )
MNumber
Fuse-IP Port | - = 8999 + - 8
Save Undo

3. Click the Fuse-IP Mode drop-down menu and select Server if the codec is not initiating the
connection.

Fuse-IP Mode | Server |Z| 7
Server
Fuse P Port -

4. Leawe the default Fuse-IP Port as 8999 in most situations unless this port is already in use,
e.g. you have multiple codecs behind a firewall using Fuse-IP, therefore you need to allocate
a different port for each Fuse-IP tunnel. Note: the port number on the client and server
codecs must be the same.

Fuse-P Port - 8399 + - 04

PP il P 0 i

5. Click the save button to store all settings.

6. Click the On/Off button to create a Fuse-IP tunnel between the server and client codecs.
Note: Connected should be displayed after a few seconds if both codecs are configured
correctly and Fuse-IP is enabled on both codecs.
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Fuse-IP ax
Connected
Bonded ETH1. ETHZ ~
Interfaces
Fuse-IP Mode | Senver |Z|
Fuse-IP Port = - 8999 + w0
Server Serial
T
Mumber a0074 o

Unda

]
7]
[

7. Double-check all settings on both the server and client codecs if the message Started,
dialing server... persists after turning Fuse-IP On.

Fuse-IP e x

Started, waiting for client

Bonded ETH1, ETHZ ~ ;)
Interfaces
FuselP Mode | Server |Z| w @
Fuse-IP Port - 8999 + L]
Server Serial
7 e
Number 0074

Undao

w
Q
@

Configuring a Fuse-IP Remote Client

=

Open the HTML5 Toolbox Web-GUI and click Transport and then Fuse-IP.
2. Click the Bonded Interfaces drop-down menu to select the interfaces to be bonded.

Fuse-IP (i
Disabled
Off
Bonded | ETH1, ETH2 -~ @
Interfaces
Fuse-IP Mode ETH1 |Z| =
Fuse-P Server ETH2 . e
Address .
s . Wi-Fi
erver Serial . N - @
MNumber
Fuse-IP Port | - | 8999 + w8
Save Undo

3. Click the Fuse-IP Mode drop-down menu to select Client as the Fuse-IP mode if dialing the
studio codec. Note: the studio codec should be configured in server mode.
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Fuse-IP Mode | :Client |Z| ’
“use-P Server | Server .

4. Enter the Fuse-IP Server Address, which is the public static IP address of the server codec
at the studio. Then enter the server codec's serial number in the Server Serial Number
text box. Leave the default Fuse-IP Port as 8999 in most situations unless this port is
already in use, e.g. you have multiple codecs behind a firewall using Fuse-IP, therefore you
need to allocate a different port for each Fuse-IP tunnel. Note: the port number on the client
and server codecs must be the same. Configure the Inactivity Timeout if you want to turn
the Fuse-IP tunnel off after a predetermined time period to save data, then click Save. Note:
Inactivity Timeout can be configured from O to 1440 minutes. Enter O to disable the

timeout.
Fuse-IP Server
203.36.205177 w8
Address . ;
Senver Serial | 4088 v @
Number
FuseP Port| - | 8999 + .
Ingctivity _ s 4| - ﬁr
Timeout

-—,r‘.—-j‘“"ewﬂur‘o"

5. Click the On/Off button for Fuse-IP to create a Fuse-IP tunnel between the server and client
codecs. Note: Connected should be displayed after a few seconds if both codecs are
configured correctly and Fuse-IP is enabled on both codecs.

Fuse-IP e x
Connected
Fuse-P Mode  Client |Z| P |
Fuse-IP Server
- O
Address 203.36.205.176
Server Serial
- 49848 P i |
MNumber
Fuse-IP Port - 8999 + w0
Inactivity 5 . . e

Timeout

Save Undo

6. The status indicator is orange when Fuse-IP is enabled but no tunnel is created. It turns green
when a tunnel is active.
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- - - H | r = 1 '
- - v- ) ] | ¥ . 4 & . F
TIQII“QL’ U:ﬁtle Omwuu_sef_l ( TIQII“QL‘ Upgrade Oﬂllne!_Fuia-E! ’
Fuse-IP r Fuse-IP )
1
Started, dialing server... Connected L
Fuse-IP Enabled & no tunnel created Fuse-IP enabled & tunnel created

7. Double-check all settings on both the server and client codecs if the message Started, dialing
server... persists after turning Fuse-IP On.

Fuse-IP ax

Started, dialing server

Fuse-IP Mode  Client B - @
Fuse-P Server
6.205.176 - O
Address 203.36.205.176
Server Serial
49848 P
Number
Fuse-IP Port - 8999 + e B
Ingctwlty 5 N )
Timeout

Save Undao

/'f. Important Notes:

=/ e Datais sent by the codec over the newly created 'tunnel' as soon as Fuse-IP is
enabled, even if a connection has not been configured and dialed. Depending on the
number of interfaces being used, the codecs may transmit and receive up to 24MB of
data per hour at each end of the link.

e The codec remembers the Fuse-IP enabled/disabled state on power up.

e For additional stability it is recommended that a fixed jitter buffer is configured when
streaming using Fuse-IP. The actual jitter buffer depth should account for the difference
in delay between the interfaces and the maximum jitter experienced. To determine the
jitter over each link you can connect and stream audio over each interface separately
and look at the jitter reading displayed on the Connection Statistics screen.

e Use a dotted quad IPV4 address when configuring the Fuse-IP Serer Address.

19.7  Line Hunt Call Answering

The codec supports line hunt call answering, whereby you can create line hunt groups for multiple
incoming callers on a first come, first served basis. This is ideal for separating groups of inputs and
outputs between different studios or stations.

As an example, when creating a program which supports connecting six mono audio streams,
select Line Hunt as the routing type. Then select Group 1 for the first three audio streams, to
route outgoing and incoming calls via inputs and outputs 1 to 3. These physical inputs and outputs
on the codec can be routed to a particular studio or station.
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Configure routing type:
Default

Deterministic
® Line Hunt
Group: Any Group E|

G3 Profile:

1 D
Group 2
Group 3
Group 4
Group 5
Group 6

For the next three audio streams, select Group 2 to route outgoing and incoming calls via inputs
and outputs 4 to 6. These physical inputs and outputs on the codec can be routed to a different
studio or station.

Configure routing type: 3
Default
Deterministic )
_ *
® Line Hunt {
Group: Any Group E|
Any Group ')
G3 Profile: 1 Group 1 Vg
D
Group 3 ’
Group 4
Group 5
Group 6
""‘ T r-..m -

In a 6 stream answering program example, when Any Group is selected for all streams in Line
Hunt mode, the codec will route all incoming calls on a first come, first sened basis. The dialer
doesn't have to specify a line hunt group, howewer they do need to select Line Hunt mode in the
dialing program for this to function correctly.

Incoming Caller ID

Tieline codecs also support incoming caller IDs, so you can uniquely identify codecs or Report-IT
users when they call in. This is particularly useful for identifying inbound callers when using line hunt
answering mode.

Configure Audio Stream 1 iy
This audio stream is named
Audio Stream 1 '
The caller ID will be

Studio A
T}'rﬁrw»fir\n'—an-:..; Liththis U

Any Tieline G5 codec dialing can display a designated Caller ID in the Connection panel. In the
following example, Remotel has called into the codec using a specific caller ID, which is displayed
next to the Send and Return link quality connection.
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Connections x

Loaded Program Change Program
& Remote Dual Mono Answer 2 x Mono Peer-to-Peer »

Audio Streams
1@ 2@

[ . @ Audio Stream1 »

[# Answering Cxn 1 » —

t. ® 172.16.48.51 599 R99fRemote1) » Jj

19.8 Configuring ISDN

Two slots are available for inserting optional ISDN modules into the codec. These can be configured
using the codec front panel or the HTML5 Toolbox Web-GUI. See About ISDN Modules for
additional information on ISDN.

You can use the HTML5 Toolbox Web-GUI to configure a dial and/or answer program with ISDN
settings. You may also need to:

1. Configure ISDN module settings.
2. Configure ISDN Answering settings.

/i\ Important Note: For detailed information about connecting with other brands of codec
=" using ISDN visit www.tieline.com

19.8.1 Configuring ISDN Modules

ISDN settings in the Modules panel determine how each codec module operates at a particular
site. You can copy similar programs between codecs installed at different locations and also
configure site-specific settings for how each ISDN module should connect. ISDN module settings
may need to be adjusted depending on your country and network requirements.

1. Open the HTML5 Toolbox Web-GUI and click Transport and then Modules to view and
configure ISDN site settings.
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Modules x
Madule 1

Status Unavailable

Firmware TA+SOC V7.034

Type ISDN

Accept Data Only v

Network EU-ETSI v

Line Type Paoint to Multipoint v

& DN1/MSN1

& DN2/MSN2

SPID1

SPID 2

@ Caller ID Whitelist Filter Not configured

Edit

Click to select Module 1 or Module 2.

Click the Edit button to configure settings.

4. Click the drop-down arrow for Accept to select whether to allow or disallow circuit switched
wice and data calls. The default setting allows Data only.

wn

Module 1 Module 2

Status

Type | ISDN
Accept | Data Only |:|

MNetwork | Voice and Data
Voice Only
Line Type |ryprmyem
'0 DMA/MSMA None

@ Important Note: G.711 is the algorithm used when Voice Only is selected.

5. Click the drop-down Network arrow and select the Network Type corresponding to the
region in which you are using the codec (see ISDN Module Settings for more details).

Network | EU-ETSI E| i

Line Type
US-AT&T
@ DN1MSNT | )5 yaT f
© DN2/MSN2 [JPN-NTT (

SPID 1
SPID 2

6. Click the drop-down Line Type arrow and select your preferred option. Ask your Telco
whether your ISDN line is Point-to-Point or Point-to-Multipoint. By default select Point-to-
Multipoint, unless your switch type is an AT&T 5ESS custom point-to-point.

Line Type | Point to Multipoin L'

€ DN1/MSN1 | Point to Point
O DN2MSN2 Paint to Muhlpm
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7. Ifyou are in the US enter DN and SPID numbers as required, or in other regions enter DN or
MSN numbers as required.

8. Click Add a whitelist entry to only accept calls from numbers in the Caller ID Whitelist
Filter. All calls are accepted if there are no whitelist entries.

SPID 1 |
g

SPID 2 .

O Caller ID Whitelist Filter Add a whitelist entry {

Save Cancel
P S N

9. Click Save when configuration is complete.
4]5.\‘ Important Notes:
=

Directory Numbers and Multiple Subscriber Numbers

Directory Numbers (DN) in North America and Multiple Subscriber Numbers (MSN) in the
rest of the world are simply phone numbers associated with an ISDN B channel, like lines
listed in a typical phone directory. Your Telco will normally supply 2 DN/MSN numbers for
each pair of B channels. However, these nhumbers may or may not be associated with a
specific B channel.

Often broadcasters prefer to predict which B channel will answer an incoming call to
ensure audio routing is consistent. However, if a DN or MSN number is not entered in the
codec and multiple B channels are available, the codec may use any channel to answer
an incoming call. To ensure calls are routed consistently, enter a DN/MSN number
(without the country or area code) as the DN/MSN for a B channel, then only that
corresponding B channel will answer an incoming call to that number. Programming
DN/MSN numbers for each B channel allows the codec to ignore calls without matching
DN/MSN numbers. This is the best way to answer calls from codecs in a predictable
manner.

SPID Numbers in North America

ISDN relies on an initialization procedure for associating Senice Profiles with specific
terminating equipment (e.g. your audio codec) rather than lines. In the US Telcos assign
a Senice Profile ID (SPID) number which assists in identifying different ISDN services
across the network. Your Telco must provide a SPID for each B channel you order when
connecting over US-Nat or US-AT&T networks in the US. A SPID is not required when
using the AT&T PTP protocol.

Typically, each ISDN BRI senice in the US will have two SPIDs and these must be
entered correctly. When you enter a SPID into your codec and connect it to an ISDN line,
an initialization and identification process takes place, whereby the terminating equipment
(your codec) sends the SPID to the switch. The switch then associates the SPID with a
specific Senice Profile and directory number.

Note: SPID numbers normally include the phone number and additional prefix or suffix
digits up to 20 digits long.

19.8.2  Configuring ISDN Answering

ISDN Answer Configs are used to determine how codec ISDN modules will behave when
answering ISDN calls.

The following image explains the difference between answering calls from Tieline codecs sending
session data, and non-Tieline codecs making sessionless ISDN calls. Codecs sending Tieline
Session Data contain all the information required to connect, e.g. algorithm and audio stream
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routing settings. When answering sessionless calls it is necessary to configure the answering
codec with an ISDN Answer Config, which tells the answering codec how a sessionless call will

try and connect.

Remote Merlin Codec with ISDN
Tieline Session Data aliows
deterministic diling and

using Session Data
— routing of ISON calls, e.g, the
gic—-
algorithm and where to roule -

e
e — e
=  Tiglina Codec Session Data enabled
= Algorithm settings sent .
«  Dial Route setling sent Aniirding oo .

the incoming call at the
*  Managed by Tieline codec Program

pion:Tellne BIM Dotec: Sessionless ISON call made

by remote codec:

no info about how o manage
the incoming call

settings sent

codac sands info aboul the e—= == Il I <

’4—& Tigline studio codac receives | —._‘ ““' = <r g

Tieline Studio Codec with ISDN
using Session Data

Tieline codec
routes ISON call
audio siream

- _
@ 4+ using Tieline

- ” Pi ram's
No codec ISDN Answer Config Settings required; Program Ms’:gr Route
data selting

connection settings transferred via session

Incoming session data configures Algosithm sattings and the
Dial Route setting (Note: Audio stream routing perdomed by
remole codec Dial Route, which s matched with corresponding
Audio Stream Answer Route on answering codec)

Tieline ISDN Studio Codec with Sessionless ISDN
Module Answer Config Matching Dialer

Call is answared
and routed to
. answering
;:" -+——= codec program
audic stream via
150N Answear

+  ISDN Answer Config on answering codec is .
Config sattings

configured with algorithm settings matching the

No Session Data Sent
L L
=  Sessionless call

dialing codec

Mo Algorithm
No Dial Route setting sent
«  ISDM Answer Config has Answer Routa configured

Tieline ISDN Studio Codec with default
Non-Tieline ISDN Codec: T Sessionless ISDN Module Answer Config Settings
No Session Data Sent Sessug:lf:;lni?l];::.mada
- — la——— Tieline studio codec receives —— “‘:’ Hlll' = <
‘ no info about how to manage
the incoming call .

Tieline codec is
unable 1o
angwer and
route the call

[ ——
..

Incoming ISDN call ikely o fad because the
answering codec has not been configurad with
1SDN Answer Config Settings ke algorithm used
by dialing codec and answer route setting.

*  Sessionless call
» Mo Algorithm settings sent
Mo Dial Route setting sant

It is possible to save up to four different ISDN Answer Configs, which allow up to 4 ISDN B
channels to be individually configured for unique answering behaviors. ISDN answering can be
configured to suit:

e Hardware available in the codec, i.e. the number of B channels available.

e Expected dialing behaviors, e.g. if B channels should bond or not, and whether audio streams
need to use Dial and Answer Route tags.

e The type of call being received by the codec, e.g. Tieline (with Tieline Session Data) versus
non-Tieline sessionless calls.

e The algorithm expected when receiving sessionless calls.

Each of the four available Configs allows you to select which B channel or channels are used to
answer a call or calls from incoming ISDN codecs. Up to 4 B channels can be selected if 2 ISDN
modules are installed in the codec.

E x_'

ISDN Answer
Summary [ ] r : Config 2 Config 3 Config 4 I
Module 1 Module 1 h']odulelZ' = &esion 1ype = BondingMode ®
B1: Config 1 v | B Channel 1 B Channel 1 @ Tieline Codecs and Sessionless @ Bonded or Unbonded '
B2: Config 1 v | B Channel 2 B Channel 2 © Sessionless Only @ Bonded Only !
Maodule 2 )
B1: Config 2 Tieline G3 & non-Tieline Answer Route @ Non-Tieline Encoding @ pY
B2: Config 2 0 None ] ] G722 E| !
@ Route1 @ Route 2 © Route 3
@ Route4 © Routed @ RouteB
N N Y r“‘.’ﬂﬁ-"dd“

To reset ISDN answering to default settings click the Options symbol in the top right-hand corner
of the panel and select Reset all to factory defaults.

- x

Reset all to factory defaults
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/& Important Note: B channels can only be selected once and a Summary of allocated B
channels is displayed on the left-hand side of the ISDN Answer panel.

Single B Channel Config

To use a single 64kbps B channel for a connection (e.g. a 1 x Mono Peer-to-Peer audio stream):

1. Open the HTML5 Toolbox Web-GUI and click Transport and then ISDN Answer.

2. Click to select a Config.
3. Select a B channel from those available and then click Save. The connection is not bonded

if only one B channel is selected.

ISDN Answer £~ xj
Summary [ ] : i Config 2 Config 3 Config 4
Module 1 Module 1 Madule 2 Session Type @ Bonding Mode @
B1: Config 1 v | B Channel 1 B Channel 1 @ Tieline Codecs and Sessionless Bonded or Unbonded J
B2 Unassigned B Channel 2 B Channel 2 © Sessionless Only Bonded Only ¢
Module 2
B1: Unassigned Tieline G3 & non-Tieline Answer Route € Non-Tieline Encoding € )

B2: Unassigned @ Mone - |j|
‘J'*“ . 'h-“““ e "W&-—’E‘E&- -r-h’m',

Multiple B Channel Bonding Config

A point-to-point audio stream can also bond multiple B channels to create higher bandwidth
connections.

1. Click to select a Config.

2. Select multiple B channels in the Config. Note: In the following example, two B channels
from Module 2 have been selected within Config 2. Note that B Channel 1 in Module 1
has already been assigned in Config 1 and is therefore greyed out and unavailable in Config

2.
ISDN Answer 8- x ,
Summary @ Config 1 nfig 2 Config 3 Canfig 4 t
Module 1 Module 1 Module 2 Session Type @ Bonding Mode @ '
B1: Config 1 B Channel 1 v| B Channel 1 @ Tieline Codecs and Sessionless @ Bonded or Unbonded j
B2: Unassigned B Channel 2 v B Channel 2 © Sessionless Only © Bonded Cnly
Module 2 ’
B1: Config 2 Tieline G3 & non-Tieline Answer Route @ Non-Tieline Encoding €@
B2: Config 2 @ MNone - . .| ;
B il il ST o L

3. Configure the bonding setting that best suits the audio stream associated with this Config.
Bonded or Unbonded is the best setting in most situations.

Bonding Setting Behavior

Bonded or Unbonded (May |Calls using the same algorithm from the same Tieline codec,

Bond) or sessionless calls, will attempt to bond when received. Calls
using incompatible algorithms will not be bonded

Bonded Only Will only bond compatible algorithms. This mode will reject
incompatible calls which cannot be bonded, e.g. G.711 and
G.722

4. Click Save to apply changes to the Config.
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Dial and Answer Route Settings in Programs

Dial Route and Answer Route tags allow you to associate a B channel (or channels) in a Config
with a particular incoming audio stream from either Tieline G3 or non-Tieline codecs. This is not
necessary in simple point-to-point ISDN audio stream configurations, howewer it is very useful in
multiple audio stream codecs using multiple B channels. When dialing Tieline to Tieline over ISDN
using the Merlin or Genie family of codecs, you can configure a Dial Route in the dialing codec's
program and a corresponding Answer Route in the answering codec's program. This will ensure a
particular audio stream is routed between two codecs consistently. This feature is not available in
Tieline G3 codecs, so an Answer Route should be used for deterministic routing when receiving
calls from these codecs.

Configure routing type:

Default } 4
efau ’
® Deterministic {
Dial Route: Mone E| R
i
Answer Route: Any Route E|
Line Hunt

In principle, the concept of 'routes' operates similarly to how audio ports are used to route multiple
audio streams ower IP. Selecting different IP audio port numbers allows users to define which
incoming IP audio stream is routed to a specific answering audio stream configuration on the codec.
This ensures inbound calls from multiple codecs can be consistently routed to the same answering
codec audio streams, and therefore the same inputs and outputs. Following is an example of how to
consistently route incoming ISDN audio streams using dial and answer routes.

2 x Mono Peer-to-Peer ISDN Audio Streams Studio Codec Answers 2 x Mono ISDN

nB;JI}Oul{)ul 3 Answer /fn?ul?&ilﬁut
| +——> 182 )HGJW Route D<—l ‘-I—I-\ 1 -ﬂ—|
P W,
s
I."'

S |

Bidirectional mono

Merlin at Remote Site 1

remote audo 1

Merlin PLUS eSS
r; ISDN Studio Codec e i

Bidirectional mono
remote audio 2

\'
N\ —
— .G @D ED— P
) 3 Bidirectonal

Merlin at Remote Site 2 mono
remote
audio 2

Answer Routes for Non-Tieline (Sessionless) or Tieline G3 ISDN Calls

In some situations you may receive a call from a non-Tieline codec which doesn't support session
data and Dial Route tags. In this situation you can still specify the audio stream Route on the
answering codec using Config 1-4 in ISDN Answer. You can also select the default algorithm.

For example, if a call from a non-Tieline codec is being received via B Channel 1 on Module 1 (i.e.
no Dial Route has been specified in the dialing codec):

1. Click to select a Config.

2. Select a Route for this B channel in one of the four Configs within the ISDN Answer panel,
e.g. Routel, then select the default Non-Tieline Encoding algorithm to use when
answering calls from non-Tieline codecs (default setting is G.722).
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Tieline G3 & non-Tieline Answer Route € Non-Tieline Encoding @

-y . G.722 E|
ﬁ' Route] @ Route 2 © Route 3

. xR 1

© Route4 © Route5 © Route 6

y‘..w\/"“"

Save

el R SR o i

3. Click Save when configuration is complete to store the new Config settings.
4. This configuration will associate an incoming call to this B channel with a corresponding
Answer Route configured in the answering program, e.g. Answer Route 1 in the following

image.
Configure routing type: J
Default
® Deterministic ?
. _ |«
Answer Route: Route 1 - 1

et o e

More detailed information about how to configure the codec to answer and route multiple
sessionless ISDN calls is available in Using ISDN Answer Routes for Sessionless ISDN Calls. This
uses examples to explain how to set up consistent deterministic routing of multiple incoming
sessionless calls.

Answering both Tieline Session and Sessionless ISDN Calls

Leawe the Sessionless Only check-box in the ISDN Answering Config unchecked if the codec is
expected to receive ISDN calls from Tieline codecs, or both Tieline and non-Tieline codecs (i.e. you
are not sure which type of codec may call). In this mode, when the codec answers a call it initially
expects to receive Tieline session data from the dialing codec and configure its own algorithm
settings according to that. If it fails to receive Tieline session data within 5 seconds (i.e. a non-
Tieline codec is calling, or a Tieline codec with session data disabled), it will use the settings in the
ISDN Answering Config instead.

The following image displays how the answering codec will behave in this mode when receiving calls
from both Tieline and non-Tieline codecs.

Remote Codoc with ISON dials using a

Program with Tisline Sesslon Data Enablad ISDN Answor Config Answering Program
. Algorithm [JERRE R on Angwering Code o1 Anearing Codec
: & - - & Dial T
= . o™ o Codec both
. ; + Usos Algorithm and Studio Routes
infa sent Dial Route info from Tieline Session and
Tielina Codes Sesskn Sessionless ISDN Calls
ISDN Answar
e Gonfig Settings Lrrabensd Datatoconnectauda || _
ot Tink S : E ==
SN usediodelenming B (et i SHEN {y|  Slream e — e Che
- # 5! .
ehannel aliocalion sForsessiorbss calls T P
for all cals ISON Answer Config
Non-Tieline ISDN Codec disls satlings are used 1o
__ withno Session Data connect audio straam
0 ISDN Answer Config
settings used to eonfigure Sessioniess
ISDN call
» Alganthm

» Answer Roule
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Allow Answering of Sessionless ISDN Calls Only

Select Sessionless Only when answering ISDN calls from non-Tieline codecs only. When
Sessionless Only is selected, the codec will not wait to receive the Tieline session data. This
reduces the time taken to answer an inbound sessionless call.

The following image displays how the answering codec will respond with Sessionless Only
selected, i.e. calls from both Tieline and non-Tieline codecs are always regarded as sessionless.

Remate Codec with ISON dials with

Tieline Studio Codec with ISDN A ring P =3
; e = — *  Ignore Tieline Session Data is enabled Answer Config Seltings
S — el @ = > . ISDN calls from all Tialine and non- A Pty datings
Tieline codecs are treated as - =" = > |
Non-Tieline ISDN Codec dials sessionless at all lmes . > =2 W S L e
with no Session Data _ «  Answer Routes can be used to link the Answer Route

[t incoming calls with audio streams in

settings in the
the answering codec’s Program ¥

Answering Program

Answering Multiple ISDN Calls from Tieline and non-Tieline Codecs

Tieline codecs capable of answering multiple incoming audio streams can be configured to answer
both Tieline session data and sessionless ISDN calls at different times. They can also support
connections using other transports such as IP or POTS. The following example shows how a Tieline
codec can be configured to answer up to 4 separate mono ISDN calls at different times from both
Tieline and non-Tieline codecs, as well as two mono IP audio streams.

Tieline Merlin PLUS Codec at the Studio Configured with an Answering Program which allows:
+ 4 simultaneous ISON audio stream connections

+ 2 simultanecus IP audio stream connections.

«  Both ISDN modules suppor both Tieline and non-Tieline (sessionless) ISDN calls as required

= AllISDN connections are deterministic and route consistently using dial and answer routes

Rimaote Marlin Codec 1 with ISDN
[Session Data Enabled)

[ sse (4 Tilios Codes Progiam
- e - Dials [SON Module 1.8 goon | Tielioe Sestion Data | St o e Shwarn 1 Anses e
R TE— S Chance! 1 whan requred = - kg > i)
sing Dial Rouse § and roung of 150 cats, o+ Algerthm settings sent
Remote Merlin Codec 2 with 1508 09 T codec sands ko + Dl foden 1 & 250m
[Session Data Enabled) o about the aigarithm and o ANwerng codec roues
» = e seen; | D ISONModue 1.8 | oI, Wwhare 1 fouts the Mo 1508 audso sesm using
S — S o= «"lp Chanvel2whanrequeed %  mcomngealattw Ml oo e
\ssing Dial Route 2 arawereg codec Reate samings, 0.1 &2
Noo-Tieline ISON Codec 1. e ISON Module Answer Configs.
No Session Data Sent el Disks ISON Module 1.8 10 = srearn | B 200 Brwering codec ate
""" Channel 1 when requred «——- Sessioniess ISONcal  <——- conagured with
using Dial Route made by remots codec o Algoethm settings which
Non-Tieline 1SDN Codec 2 imiclp e ach By defig olicn
No Session Data Sent Ate Ao receives no ko abaut Aube & 15D Anweer Config |
Pravead Disls I5ON Module 1.8 5., how 1o manage e [Yowady uses Answer Route 1
""" Chancel 2 when (equired <——- ncoming cal +——% . i50M Answwr Config 2
tning Dial Roste 2 =

uses Anwwer Route 2 v Audio Stream 1: 15

e 150W {Session - Theline Codec Program
with ISOM {Session Ao Dk BNV 25 g e [o P
et Matee 2 e Tielira Session Data — a
Data Enabled) B Chaneml 1 whan 1equred <— i o i i manages. dul and

- alows determunestc daing answeting configuration
using Dl Rouse 3 and touing of ISON calls, + Algorthm sattings sant
€.9. the codec sends inko o Dial Routes 3 6 4 sent
Remote VIA Codec 4 " o about the algorthen and * Answerng codec routes.
wth 1SOM {Sa4sion e Dias ISON Module 2.8 | seeams whwre 3 [cute the A 150K audio stveam Laing
4 Channel 2 when requred <& ncoming cal ol the — Toeline Program’s Answer
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Default Answering Settings

When a B channel is not associated with a Config it inherits the following default settings:

e Tieline Session

e Unbonded

e G.722 algorithm

e Audio route: None
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19.9

1991

Configuring POTS

Two slots are awvailable for inserting optional POTS modules into the codec. These can be
configured using the codec front panel or the HTML5 Toolbox Web-GUI. See About POTS Modules
for additional information on POTS.

You can use the HTML5 Toolbox Web-GUI to configure a dial and/or answer program with POTS
settings. You may also need to:

1. Configure POTS module settings.
2. Configure POTS Answering settings.

Configuring POTS Modules

POTS settings in the Modules panel menu determine how your codec will connect at a particular
site. You can copy similar programs between codecs installed at different locations and also
configure site-specific settings for how each module should connect. The default Config settings for
POTS modules are designed to suit Tieline codecs. These settings will need to be adjusted to
connect to non-Tieline POTS codecs or connect in Analog Phone mode.

Configuring POTS G5 Modules

1. Open the HTML5 Toolbox Web-GUI and click Transport and then Modules to view and
configure POTS site settings.

Modules

Module 2
Status Ready
Type | POTS

@ Country | United States

Answer Mode | POTS Codec
Max Bitrate = 23800

Dialing Method | Tgne
Dial Tone Detect  yyait for Dial Tone

Manitor Modem | Epabled
Tone

Edit

/f Important Notes: The POTS module Status is displayed in the Modules panel. No
4

Phone Line is displayed when a cable is detached; Ready is displayed when a cable is
attached and the line wltage is good.

N

Click to select Module 1 or Module 2.

Click the Edit button to configure settings.

4. Click the drop down arrow to adjust the Answer Mode and select how the module in the codec
will be able to answer incoming POTS calls. Options include:

w

e POTS Codec: allows the POTS G5 module to receive incoming audio data over a POTS line.
e Analog Phone: configures the POTS G5 module to receive a standard analog phone call.

e Disabled: disables the POTS G5 module from receiving a POTS Codec or Analog Phone
call.
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Modules ?
Maodule 1 Module 2 l
Status Ready : |

Type | POTS \ &

© Country | United States 3

Answer Mode | POTS Codec E|

Max Bitrate [ROIERWE S

Dialing Methad g:;a;gﬁag'hone
i Togp DQizg! e oy Diggiigde: i

Calls are answered based on the POTS Answer settings in Config 1 & 2. Adjustments to

these Config settings are not normally necessary when connecting between Tieline codecs.
They are usually adjusted when connecting to non-Tieline codecs over POTS (see Configuring

POTS Answering for more info).

Click the Max Bitrate drop-down arrow to adjust the maximum bit rate (dialing and answering).

The default setting is 28800 (28.8kbps) and this only affects POTS Codec calls. The range of

the setting is 9.6kbps to 33.6kbps. Even if the line is capable of establishing a connection at a
higher bit rate, the Max Bitrate setting is the highest bit rate that will be attempted. Reducing
this value can improve connection reliability on poor quality lines. If two codecs are not
configured with the same setting, they will attempt to connect at the lowest of the two Max Bit
rate settings.

Max Bitrate | 25800 E| 5

Dialing Method | 9600 ?
) 12000
Dial Tone Detect 14400

Monitor Modem | 16800
Tone | 19200 ¢

21600
24000 /
26400
28800 A -+
31200
33600

“&% Important Note: G5 POTS modems initially attempt to establish a link at the lowest

XL Max Bitrate setting configured in the two modules being connected. If the POTS line

doesn't support this bit rate, the modems will attempt to connect at the highest possible
bit rate to suit the prevailing line quality at each end of the link.

Click the drop-down arrow for Dialing Method to select Tone (DTMF) or Pulse dialing over
POTS Codec connections. Tone dialing is used always when the Answer Mode is Analog
Phone.

Dialing Method | Tane
Dial Tone Detect
Monitor Modem m
r anqr' - ,

Click the drop-down arrow for Dial Tone Detect to select either:

e Wait for Dial Tone: The module will only be allowed to dial when a dial tone is present

on the line.
e Blind Dialing: Allows the module to dial when no dial tone is present.
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Dial Tone Detect | yait for Dial Tone E| (

Monitor Modem KUEGSEAERGLENLS
Tone | Blind Dialing ’

8. Click the drop-down arrow for Monitor Modem Tone to select either Enabled or Disabled.

Monitor Modem | Enabled E| 1
Tone [F=p ?

N

When enabled the module will allow audio monitoring of modem tones during connection in
POTS Codec mode via the phone input. By default, the following phone input monitoring rules
apply when multiple POTS G5 modules are installed in a codec and multiple POTS
connections are dialed.

Module 1 Module 2 Audio Rule
POTS Codec POTS Codec The phone input receives a mix of modem tone
(Monitor Modem Tone) | (Monitor Modem Tone) |audio from both modules
POTS Codec Analog Phone The phone input receives analog phone input
(Monitor Modem Tone) audio only and mutes modem tone monitoring
Analog Phone Analog Phone The phone input receives audio from the oldest
active connection only

‘& Important Notes:

L e Modem tone monitoring will work even if Phone Input Enable is Off via Settings >
Audio > Phone Input > Phone Input Enable [Off].
e Modem tone monitoring is only enabled during the initial connection training and
negotiation period in POTS Codec mode.
e The monitoring wlume can be adjusted using the codec front panel via Settings >
Audio > Phone Input > Level, or by opening the Inputs panel in the Web-GUI and
adjusting the Phone input wolume slider.

9. Country displays the current country setting in the codec. To adjust this setting select Settings
> System > Country.
10. Click Save when configuration is complete.

19.9.2  Configuring POTS Answering

It is possible to store a different POTS Answer Config for each POTS module installed in the
codec. POTS answering can be configured to suit:

e The type of call being made, e.g. Tieline (with Tieline Session Data) versus non-Tieline
(Sessionless).

o Expected dialing behaviors and encoding, e.g. whether audio streams use Route tags and
which algorithm is used.

If you answer a call from a non-Tieline codec you will need to create an answering "Config" to
determine which module in the codec will answer the call and the settings used when connecting.

fi\ Important Notes:
“— e POTS Answer Config settings are applied to POTS Codec connections and not
Analog Phone connections.
e When receiving a call from a Tieline codec with session data enabled (i.e. not
Sessionless), the algorithm setting from the dialing codec owerrides the setting in the
POTS Answer Config menu.
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POTS Config Settings

The default POTS Answer module Config settings, which can be viewed in the POTS Answer
panel are:

e Tieline Codecs Session Data.
e The Other algorithm.

This configuration will accept the settings from an incoming Tieline codec when it dials with
session data enabled. It will also allow the codec to answer a call from a Comrex POTS codec
supporting the Other algorithm setting.

POTS Answer - X
Config 1 Config 2
Module 1

Sessionless Only €

-Tieline Codecs
Encoding | Other E|
@ MNone
Route 1 Route 4
Route 2 Route 5
Route 3 Route 6

Save

To reset POTS answering to default settings click the Options symbol in the top right-hand corner
of the panel and select Reset all to factory defaults.

L~ x

Reset all to factory defaults

Answering Calls from Non-Tieline POTS Codecs

1. Open the HTML5 Toolbox Web-GUI and click Transport and then POTS Answer.

2. Click the Edit button to configure settings.

3. Select the Sessionless Only check-box when only non-Tieline codecs are dialing a Tieline
codec over POTS. This allows you to select the default encoding setting and Route the
incoming call to a nominated audio stream \ia a corresponding Answer Route in the answering
codec program if required.
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POTS Answer

Config 1 Config 2
Module 1

Sessionless Only €

Mon-Tieline Codecs

Encoding  Other E|
@ None
© Route 1 © Route 4
© Route 2 © Route 5

-
© Route 3 © Route 6 /

4. Click Save to apply changes to the Config.

Important Note: Select Other in the Encoding drop-down menu when connecting to
Comrex® Vector, Matrix® and BlueBox® codecs. On the Comrex codec select its
"Music" algorithm. Please note that 9.6kbps connections are not supported by the
Comrex codecs.

o
L

Dial and Answer Route Settings in Programs

Dial Route and Answer Route tags allow you to associate a POTS Config with a particular
incoming audio stream from either Tieline or non-Tieline codecs.

Configure routing type:

™
Default '
® Deterministic {
Dial Route: None E| ¥
|
Answer Route: Any Route E|
Line Hunt J

In principle, this operates similarly to how audio ports are used to route multiple audio streams over
IP. Selecting different IP audio port numbers allows users to define which incoming IP audio stream
is routed to a specific answering audio stream configuration on the codec. This ensures inbound
calls from multiple codecs can be consistently routed to the same answering audio streams, and
therefore the same inputs and outputs.

This is not necessary in simple point-to-point POTS audio stream configurations, howewer it is very
useful in multiple audio stream codecs which support POTS connections. When dialing Tieline to
Tieline over POTS using the Merlin or Genie family of codecs, you can configure a Dial Route in the
dialing codec's program and a corresponding Answer Route in the answering codec's program. This
will ensure a particular audio stream is routed between two codecs consistently.

2 x Mono Peer-to-Peer POTS Audio Streams Studio Codec Answers 2 x Mono POTS Calls

H@pﬂugg“’%q—-{ Dial Routebj
I

npuUOutpul
1

S
Merlin at Remote Site 1

Bidirectional mono
ot awdo 1

Merlin PLUS
Studio Codec

Bidirectional mona
remole audio 2

e = nput/Output’ -
= JEgEE m{ 182 Dial Route 2

Merlin at Remote Site 2 mono
femole
audio 2
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Answer Routes for Non-Tieline POTS Codecs

In some situations you may receive a call from a non-Tieline POTS codec which doesn't support
Dial Route tags. In this situation you can still specify the audio stream Route on the answering
codec using Config 1 or 2 in POTS Answer. You can also select the default algorithm.

For example, if a call from a non-Tieline codec is received via POTS Module 1 (i.e. no Dial Route
has been specified in the dialing codec):

1. Click the Edit button to configure settings.

2. Select an answering Route for this POTS module in one of the two Configs available in the
POTS Answer panel, e.g. Routel, then select the default Encoding algorithm Other
(Note: Other is used for connecting to Comrex POTS codecs).

n-Tieline Codecs

Encoding | Other E|
':'ﬁoﬁ
IE Routeﬂ © Route 4
- - _
) Route 2 ©) Route 5
© Route 3 © Route 6

D T WO

Save
e el "*r
3. Click Save to store the new Config settings.

4. This will associate the incoming call with a corresponding Answer Route configured in the
codec answering program, e.g. Answer Route 1 as displayed in the following example.

Configure routing type: J
Default
® Deterministic ?
I Answer Route: Route 1 -

4

19.10 Configuring Input/Output Settings

Open the HTML5 Toolbox Web-GUI and click Audio in the Menu Bar, then click Inputs to display
the Inputs panel.

Inputs

/B 3o 3 /5 /5 /5 3
Input 1 (Analog) Input 2 {Analog) Input 3 {Analog) Input 4 {Analog) Input 5 (Analog) Input 6 (Analog) Aux  (Analog)
a o a a a [ a
> 315 > 3158 35 35 35 35 35

0 0 0 0 0 0 0

I -95.5 I -955 -955 -95.5 -95.5 -95.5 -955
£ RS £ &

3 =
dBFS dB dBFS dB dBFS dB dBFS dB dBFS dB dBFS dB dBFS dB

w
=
>
w
o
>
3
>
=
>
=
>
3
>
=
>

/’i\ Important Note: 15 wlt phantom power can only be supplied on the Auxiliary input; this
"=/ s disabled by default.
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Adjusting Audio Levels

To adjust input audio lewels, click on the input slider and drag it to the desired input gain level.
Alternatively, click the arrows below a PPM meter to incrementally increase or decrease the input
level in 0.5dB steps. Input levels on the Input panel should be set to ensure audio peaks average at

the first yellow indications on the PPM meters, which represents nominal 0 VU at -18dBFS. Audio
levels should also be verified using the meters in the PPMs panel.

& Important Notes: There is a maximum of 6dB of additional gain available when adjusting a
digital input.

Changing the Input PPM Meter Units from dBFS to dBU

It is also possible to switch the analog input PPM meter unit of measurement from dBFS
(default) to dBU:

1. Open the HTML5 Toolbox Web-GUI and click Settings in the Menu Bar, then click
Options to display the Options panel.
2. Select Audio and then click Edit.

3. Click the Analog Inputs PPM Units drop-down menu and select dBU, then click
Save.
Audio Firawall RS5232 SNMP System Tieline Sesgl
AES Output Clock Fixed 48 kHz v

| N N N N |
B s eu ERM Uk

Reference Level |

dBFS
dBFS

1

|

|

i

i
“‘ %\——

Save Cancel

Configuring Input Settings

Selecting Analog and Digital Audio Sources

Codec inputs are configured for analog line level audio sources by default.

1. Click the Input Settings # symbol.
2. Select Type and then Analog or AES3.
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Inputs )
q o q o %

|nput1 L mlmmt Lo I mmlmmt )\ux ‘
e Input 2 b 4

-4 (
Type| Analog l:] s
Analog
IGC | AES3 -
-18
Polarity Inverted B

Name | Input 2 s (

Save Undo J
-3

dBFS

N e —
3. Click Save to confirm the new setting.

/i\ Important Notes: See Configuring AES3 Input Audio for more information about the
= digital inputs and outputs.

Adjusting IGC

1. Click the Input Settings # symbol.
2. Select IGC (Intelligent Gain Control) and then Auto, Fixed or Off as required.

Inputs )

d o E3 #
Input 1 Ahmntnt TR— e Auy
Input 2 x

Type | Analog B s (
6C| Ao I = r
-18

Polarity Inverted %_H B
Off f
MName | Input 2 s
-
Save Undo
-3
dBFS — — — ———
o 7 = 95 = j
’-&_’ il P ~ J

3. Click Save to confirm the new setting.

Invert Polarity

Select the Polarity Inverted check-box to reverse the polarity of an analog or digital input.

1. Click the Input Settings # symbol on the input you want to adjust.
2. Click to select the Polarity inverted check-box.
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Inputs )
-l i o |
Input 1 Afmmlnmt P
Input 2 x

Type | Analog |Z| s
IGC | Auto |Z| =
-13

Polarity Inverted v -

v
-

=
1]
£

Name | Input 2 -

Save Undo
-3
dBFS

WA

’?IM‘-' JO n'n_r- -
3. Click Save to store the new setting.

Renaming Inputs

1. Select the Input Settings # symbol on the input being renamed.
2. Click in the Name text box to enter a new name, or edit an existing name.

Inputs

~

b

4 o d o
Input 1 -<A=ninms - PR
Input 2 x

Type  Analog |Z| s

IGC Auto
Polarity Inverted o
MName  Input 2 s

Save Undo
-#

=1
s W 2 e T W

dBFS — — — —
w:" ‘;“t J"“‘R‘:""—‘AM/
3. Click Save to confirm the name change.

7

@/ Important Note: When the auxiliary input (AUX IN) is On the default mixer configuration

sends audio to all inputs. If you are not using the auxiliary input ensure it is Off to avoid
additional noise in program audio.

AES3 Output Sample Rate Configuration
The AES3 output sample rate can be configured using the HTML5 Toolbox Web-GUI.

1. Open the HTML5 Toolbox Web-GUI and click Settings, then click Options to open the
Options panel.

2. Select Audio and then click Edit.

3. Click the AES Output Clock drop-down menu to select your preferred AES Output Clock
setting, then click Save.
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Audio Firewall RS5232 SNMP System Tieline Sessig

AES Output Clock Fixed 48 kHz v

[ Locked to AES3 Input
Analog Input PPM Units Wordclock Sync In

4
:
Fixed 44.1 kHz
Fixed 32 kHz
Fixed 88.2 kHz
Fixed 96 kHz
b

Reference Level

Save Cancel

\

Audio Reference Levels

By default, the PPM METERS on the front of the codec, or the HTML5 Toolbox Web-GUI, use dBFS
to express nominal operating, headroom and noise floor levels. The codec can also automatically
adapt to different Tieline reference scales. A Tieline codec with proprietary Tieline session data
enabled will automatically adjust the reference lewvel to suit G5 and G3 codecs, or Report-IT. When

connecting to a non-Tieline codec, or a Tieline codec without session data enabled, the codec will
use the Tieline G5 reference scale setting.

/f Important Note: When dialing a multistream program to both G3 and G5 codecs, by
=/ default the Audio Reference Level will be configured for the compatibility of the codec that

connects first. l.e. if you dial a G3 codec first then the G3 Audio Reference Level will be
configured for all connections.

To adjust this setting:

1. Open the HTML5 Toolbox Web-GUI and click Settings in the Menu Bar, then click
Options to display the Options panel.
2. Select Audio and then click Edit.

3. Click the Reference Level drop-down menu and select the correct option, then click

Save.
Audio Firawall RS5232 SNMP System Tieline Session
AES Output Clock Fixed 48 kHz v

Analog Input PPM Units dBFS v ;
Reference Lavel Auto v 4
:
Tieline G5 (

Tieline G3

Report-IT
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19.11 Configure Mono or Stereo Peer-to-Peer Programs in Merlin

The Program Manager panel incorporates a wizard to configure a new program and all audio
stream settings. Before you configure a new codec program consider if:

¢ You want your codec to be capable of dialing and answering, dialing only or answering only.
e A backup connection is required.

This section contains instructions for:
1. Configuring Merlin Peer-to-Peer Programs: Dialing
2. Configuring a Merlin Backup Connection or Auto Reconnect
3. Configuring Merlin to Answer Connections

For more information about programs and audio streams within programs see the section titled
About Program Dialing. Note: The following display how to configure a dial and answer program,
with a backup connection. If you want the codec to either dial or answer only, select one of these
options and the wizard will automatically display a subset of relevant screens to allow you to
configure the codec correctly.

Configuring Merlin Peer-to-Peer Programs: Dialing

/f Important Notes: Before you start program configuration please note:
=/

You cannot edit a program when it is currently loaded in the codec.

e Lock a loaded custom program or multistream program in a codec to ensure it

cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

Some drop-down menus and settings may be greyed out intentionally depending on
features available and the transport selected (e.g. IP or ISDN).

It is possible to save a program at several points throughout the program wizard and
use default settings to save configuration time.

Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

POTS is not supported for stereo audio stream connections.

To learn more about programs see the section titled About Program Dialing.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the Create New Program button to open the wizard and:
e Click in the text box to name the new program.
o Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select Mono/Stereo Peer-to-Peer, or if you want to use an existing program as a template,
select this option. Then click Next.

Program Manager

Program Summary Create a New Pragram

=
n

AR Y ANAL

*i\ Important Note: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.
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3. To configure new program lewvel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Program Rules

& Rule to add: — Select Rule — | + i
— Select Rule —

Mo rules set Use a local input to connect/disconnect LA Studio 1 A ‘

Use two local inputs to connect/disconnect LA Studio 1 §
Use a local input to toggle a remote output '
Use a local input to toggle a local output i
Use the connected state of LA Studio 1 to toggle a local output ‘
Use a local input to load a custom mix

- P il W e W B, . i il u’

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline virtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

¢ Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

¢ Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

¢ Rules intended to activate dialing will not be valid in Answer only programs or audio
streams.

e For more details about rules see Creating Rules.

(=8

4. Enter a Stream Name, then add a Caller ID and configure the codec to dial, answer or dial and
answer. Then click Next. Note: The caller ID is used to identify calls. Select Advertise On
TieLink if configuring answering audio streams that will be used as dialing destinations in
TieLink Traversal Server Contact Lists. For more details see Configuring TieLink Settings.

Stream Name: Audio Stream 1|
@ Caller ID: Audio Stream 1
DiallAnswer: ® Dial or answer
Dial only
Answer only
@ Routing type: @ Default

Deterministic

Line Hunt
& Advertise On TieLink:
0 G3 Profile: Automnatic
© G3 Channel: Auto

y J;‘_’. Ansnss. on r———

‘.‘W,. b e A AW A
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Routing Type Options:

Default No Dial Route or Answer Route is configured. An incoming call will be
routed to an audio stream on a first-come, first-served basis in a multi-
stream program. Note: By default IP streams are routed using audio
ports.

Deterministic Select a Dial Route or Answer Route to configure deterministic routing
/IF“> ISbN PO?& of multiple audio streams gsing transports like ISDN or POTS. Use of
W 250 82 | Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more

ISDN  (POTS)
g —

information.
Line Hunt Create line hunt groups for multiple incoming callers on a first come, first
~— . _—— |served basis. This is ideal for separating groups of inputs and outputs
\E../‘ 'S,D,N “\5915/ between different studios or stations. See Line Hunt Call Answering for

more information.

ai.\ Important Notes on G3 Profile Settings:
= The G3 profile setting supports maintaining specific G3 codec settings when answering a
call from a G5 codec.

1. Auto: The codec will dial the G3 codec and connect in mono or stereo. Note: This
is overridden in a ViA codec when a G3 Main + IFB use-case is configured.

2. Dual Program: This allows the codec to dial a G3 codec with a Dual Program
profile loaded and support two simultaneous mono connections. Note: When
connecting in dual mono (2 x Mono Peer-to-Peer) mode to a G3 codec ower IP both
audio streams must encode using the same algorithm and sample rate or the G3
codec will not connect.

3. Runtime: The G3 codec will retain runtime settings when answering a call from a
G5 codec.

4. Custom: The G3 codec will load a specified profile, e.g. profile 6, which is the first
custom profile number.

Important Notes on G3 Channel Settings:

This setting is for compatibility with the Dual Mono profile in Tieline Commander G3 and
i-Mix G3 codecs. It is designed to configure routing of the audio stream to a specific G3
codec channel consistently.

1. Auto (default): The answering codec will route incoming calls on a first come first
sened basis.

2. Channel 1: The answering codec will always route incoming calls to codec
Channel 1 (left output).

3. Channel 2: The answering codec will always route incoming calls to codec
Channel 2 (right output).

5. This audio stream connection in the wizard will allow the codec to dial. Enter the name of the
connection in the text box, then click Next.
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Configure Connection for Audio Stream 1->Connection 1 |1

This connection is named
Cxn 1 {

This is a dialing connection associated with audio stream Audio
Stream 1. This connection will be initiated from this codec. 3

6. Configure the transport settings for the connection, then click Next. Note: Select Enable
Auxiliary Data to enable synchronized out-of-band data in separate packets using any
algorithm.

Configure Transport settings Audio Stream 1->Cxn 1 }

Transport: IP v

Session .

Protocal Tieline Codecs A 3
Encode/Decode: Both v

Connect ~

Timeout: 120 .

Enable Auxiliary A
Data: ?

1) Important Note:

=/ e Ifyou select Sessionless as the Session Protocol select UDP/IP +RTP for RFC-
compliant IP streaming.

e See RS232 Data Configuration for detailed information on RS232 data and see Enabling
Relays and RS232 Data for more information on relay operations.

7@

7. Configure destination codec dialing and encoding settings:

m For IP connections configure the IP address, ports, and then specify which streaming
interface is used to dial this connection, e.g. Primary (port ETH1) or Secondary (port
ETH2). Note: By default Any will select ETHL1 if it is available and ETH2 if it is unavailable.

Enter Destination Audio Stream 1-=Dialing Cxn 1

@ Address: 203.38.199.163 @ :
X
. ~ 9
@ Remote Session Port: 9002 -
© Remote Audio Port: 9000 t (
@ Local Audio Port: + | Automatic :
6 Via: Any v

i Important Note: The Remote Audio Port is the codec port at the remote end
~=/ of the link to which you are sending audio. The Local Audio Port is used by

the local codec to receive audio from the remote codec. When Tieline Codecs
is the Session Protocol selected (using Tieline session data), the default port
value for the Local Audio Port is Automatic. Note: Automatic indicates that
the codec will arbitrarily allocate the local port value and send this information
to the codec to which you are dialing. Click to deselect the Automatic check-
box and change this setting. When you select Sessionless as the Session
Protocol, the Session Port is not configurable and you can manually
configure the Remote Audio Port and Local Audio Port.

If TieLink Contact List dialing is configured:
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1. Click the Address Book Ef button to select a contact to dial from the TieLink
Address Book.

Program Manager Address Book x 1
Ente Codec Name | Stream Name | Status 4
 Address: Studio_90114 | Sport 1 Busy | @ |
@ Remote Session Studio_80114  Sport 2 Available % : )
Studio_50114 = Sport3 Available =
@ Remote Audio P -
@ Local Audio Port: | Automatic N
a Via: Any v )

2. Select the interface options to use on local and remote codecs when dialing
TieLink connections. Note: see Configuring TieLink Settings for more info.

Program Manager b’
Enter Destination Audio Stream 1-=Dialing Cxn 1 r
O Address: Studio_90114 - Sport 3 (Available) x @ a
@ Tielink Local Via: First Available v

First Available
@ Tielink Remote Via: Discrete once only Le '

Discrete recurring
Fuse-IP

Click Save Program to sawe the program with the default algorithm, jitter and FEC
settings which are physically entered in the codec. Alternatively, click Next to specify
individual algorithm, jitter buffer and FEC settings and configure a failover connection or
SmartStream PLUS for this audio stream (recommended).

Click the drop-down arrows on the right-hand side of each text box to adjust the
Encoding, Sample rate and Bit rate options.

Transmitting -
Encoding: Music Stereo v (
Sample rate: 32 kHz i -\’
Bit rate- 64 kbps T ,
Receiving v Use Tx !
Encoding: Music Stereo v

Sample rate: 32 kHz v (

Bit rate: 64 kbps v
ol st

For IP connections click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatiely, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

e Local and Remote FEC settings if required.
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Buffer type ® Auto Jitter Adapt ‘
Fixed Buffer Level :
Buffer priority Best Compromise E| ’
-~ ~ 4
Minimurm depth 60 ms -
| IR
Maximum depth 1000 ms - '
Local FEC Off E| *
Remote FEC Off E|

Important Notes:

o If you select Sessionless or SIP as the Session Protocol then RFC-compliant
FEC is displayed. Configuration instructions are displayed in the right-hand pane.

e FEC Delay is only available when the FEC percentage is 100%. This is designed to
delay the sending of FEC packets for a predetermined period after the primary
audio stream's packets are sent. This will increase the likelihood that the FEC
packets will take an alternate route to the primary stream's packets. This means
that if primary audio stream packets are not received at the remote codec, there is
a good chance that FEC packets taking an alternate route will be received and
replace them. When a FEC percentage lower than 100% is configured, FEC
packets are automatically delayed based on the ratio of primary packets to FEC
packets sent at the selected setting.

Send FEC

Type RFC2733 v >

FEC: 100% v

FEC Delay: 0 ms 3

Remote -

FEC 203.38.199.163 j

Address:

Remote - ~ ®

FEC Port: e v .
Return FEC Enabled )

Local FEC a0 -~

Port: e ~ 1

FEC Via Any >

Select Add a SmartStream PLUS Connection to configure redundant IP streaming.
Alternatively, click Next to configure Auto Reconnect or a failover connection, whereby
the alternative connection is dialed if the primary connection fails.

By default, primary IP streaming is via ETH1. To achieve the maximum lewel of
redundancy select Secondary to configure redundant streaming from the secondary IP
port ETH2. The redundant stream uses Remote Audio Port 9001 by default and the
Local Audio Port allocated is Automatic. Note: Automatic indicates that the codec will
arbitrarily allocate the local port value and send this information to the codec to which you
are dialing.
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+ | Enable Redundant SmartStream PLUS
Address: 203.358.199.164|

Remote

Session Port: LLIE
Remote Audic
Port:

Local Audio
Port:

9001
Automatic

Via: Secondary v :

G_-'.-w' “A‘ﬂ-\’_’k

\ N ShaN Ny

Important Notes:

e SmartStream PLUS redundant streaming over multiple IP interfaces mitigates lost
packets and provides IP network backup if an IP link is lost.

e Only one SmartStream PLUS connection per audio stream is supported with
uncompressed PCM, or when encoding with aptX Enhanced, G.711 or G.722
algorithms.

e Two SmartStream PLUS connections are supported per audio stream with Music PLUS
encoding.

e Up to three SmartStream PLUS connections are supported per audio stream when
encoding using Tieline Music, AAC algorithms, MP2, MP3 and Opus.

e TieLink only supports one SmartStream PLUS redundant connection for each audio
stream. TieLink also does not support uncompressed PCM connections, or encoding
using aptX Enhanced, G.711 or G.722.

e To learn more about SmartStream PLUS visit https://tieline.com/smartstream-plus/

(e

For ISDN connections enter a number and select which B channel to use. Select the

ISDN
Enable bonded connections check-box to configure and bond multiple B channels.

Enter Destination Audio Stream 1->Cxn 1 <

Number: 55555555
Via: Module 1, B-Any E|

«  Enable bonded connections ’

MNumber: 55555556

Via: Module 1, B-Any E| + -
S A e

Next, click Save Program to save the program with default algorithm settings, or click
Next to specify a different algorithm and configure a backup connection if required.
(recommended).
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Select Encodings Audio Stream 1->Cxn1 "=
Transmitting '
Encoding: Music Stereo E| -
Sample rate: 32 kHz )
Bit rate: 64 kbps \
Receiving v Use Tx )
Encoding: Music Stereo 3
Sample rate: 32 kHz 3

Bit rate: 64 kbps )
P P P J‘r,
Dialing settings for this ISDN audio stream are now complete.

(ﬁ\ Select POTS Codec in the Mode drop-down menu to encode/decode using POTS, or
select Analog Phone to configure a standard analog phone call, then click Next.

Configure Transport settings Audio Stream 1->Cxn 1 ,
Transport: POTS E|
Mode: POTS Codec E| '
Session Protocol: Tieline Codecs E| '
Encode/Decode: Baoth {
. ~ 3
Connect Timeout: 120 sec &

\

o [

Next, enter the phone number of the codec or device you want to dial. When multiple
POTS modules are installed, click the Via drop-down menu and select Module 1 or
Module 2 to specify which POTS module will dial. Next, click Save Program to sawe
the program with default settings, or click Next to specify algorithm settings and
configure a backup connection if required (recommended).

Enter Destination Audio Stream 1->Cxn 1 ‘ -

Mumber: 55555555 !
Wia: Any E| !J

Dialing settings for this POTS audio stream are now complete.

Configuring a Merlin Failover Connection or Auto Reconnect

At this point in the wizard you can choose to configure Auto Reconnect or create a failover
connection for the audio stream you are configuring.

/& Important Note: When Auto Reconnect is enabled, the dialing codec will continue to
attempt a connection with the remote codec until Disconnect is pressed either on the
dialing codec's keypad, or in the Web-GUI.

1. Click to select the check-box for Create a Failover Connection. Adjust the parameters
and click Next.
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Enable Auto Reconnect @

+ Create a Failover Connection €@

Failover Parameters @

© Threshold: 5% \d
O Time Frame: 5000 ms :
O Keep Alive: 5 sec |2

Failback Parameters
© Enable Automatic Failback: |+

O Stable Time: 15 sec
0 Max Retries: :
O Time Frame: 10 min =

/f Important Note: When Failover is enabled, the codec will fail over to a backup
“=’ connection under the following circumstances:

e There is sudden loss of connectivity to the primary destination.

e The remote codec disconnects the primary connection.

e The user manually attempts to connect to the failover connection.

e When the conditions for failover are triggered by the Failover Parameters.

The codec will always attempt Failback if any of the following conditions are met:

e There is sudden loss of connectivity to the backup destination.
e The remote codec disconnects the backup connection.
e The user manually attempts to connect to the primary connection.

The explanations within the following table can be used to assist with failover connection
configuration.

|| ScreenDisplay ____ |Descripion |

1 [ Threshold The percentage of lost data measured during a given time
frame
Time Frame The time frame against which lost data is measured
Keep Alive The keep connection alive time before failing ower to a

backup connection; Tieline RTP pings ewery second to
confirm connectivity

4 | Enable Automatic Failback | Select the check-box to fail back to a higher priority
connection when failback parameters are met

5 [ Stable Time The amount of time a primary connection must remain
stable before attempting to fail back from the backup
connection

6 | Maximum Retries The maximum number of fail back retries a codec can try
before ending fail back attempts

7 | Time Frame The time frame used to measure the number of fail back

retries attempted

2. Enter a name for the backup connection and click Next.
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Configure Connection for Audio Stream 1->Backup Connection 1 |
This connection is named |{

Backup Cxn 1 l

This is a failover dialing connection associated with audio stream Audio ‘
Stream 1. This connection will be initiated from this codec. |\-

’w,r""‘“‘ﬁ"

3. Click Next to continue through the wizard and configure the backup connection in a similar
manner to how you configured the primary connection.

Configuring Merlin to Answer Connections

The codec is capable of being configured to accept calls via different transports (e.g. IP and ISDN),
or to accept calls using different audio ports. If you are configuring the codec to allow it to answer
one or more incoming audio stream connections:

1. Enter a name for the answering connection and click Next.

Configure Connection for Audio Stream 1-»Incoming 'r
Connection 1 | .

This connection is named ’
&

Incoming 1 y

Audio Stream 1. Connections dialed from another codec that
match this connection configuration may be answered by this
codec.

This is an answering connection associated with audio stream f

"h -I'#—mr&

2. Configure the transport settings:

< IP > For IP select the Session Protocol and Audio Port.

Configure Transport settings Audio Stream 1->Incoming 1 |'

Transport: IP E| ‘

Session Protocol: Tieline Codecs E|
ry

Local Audio Port: 9000 Any |

-

i Important Note: The Local Audio Port is the port used by the local codec
“=/ to receive audio from the remote codec. When Tieline Codecs is the
Session Protocol selected (using Tieline session data), the Local Audio
Port is automatically configured as UDP audio port 9000 by default for the first
audio stream connection. Click to deselect the Any check-box to adjust this
setting.

Click Next to specify jitter buffer settings, or create another answering connection.
Click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow
for Buffer priority. It is also possible to configure the Minimum depth and
Maximum depth of jitter over the connection. See Configuring the Jitter Buffer for
more details, or

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.
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Configure SmartStream Audio Stream 1->Incoming 1

Buffer type: @ Auto Jitter Adapt

Fixed Buffer Leve

Buff

. er Best Compromise v ,
priority:
Minimum 60 ms 12 i
depth: v ’
l'f1aX|mum 1000 ms 12
depth: ¥

Create another answering connection
J * “’—“" = “-ﬂ-ﬂu’

ISBN » For ISDN, settings are determined by ISDN module answering settings. For more details
== see Configuring ISDN Answering.

f@ For POTS, settings are determined by POTS module answering settings. For more
s . N .
details see Configuring POTS Answering.

3. Aifter configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Save Program to save the program at this point.

iii. Click Next to configure rules options.

Configuring Rules

1. To configure new stream level rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 1

“
© Rule to add: Use the connected state of Audio Stream 1to togglea v + ‘
Use two local inputs to connect/disconnect Audio Stream 1 = 1

Connect on: Local Control Port Input =~ v 1 : ‘

i

Disconnect on: Local Control Port Input =~ ¥ 1 t '
o

Connect Audio Stream 1 when Local Control Port Input 1 is activated and disconnect it
when Local Control Port Input 1 is activated.

i P P T T St T .’

\i/ Important Note: Connection-related rules are not displayed in Answer only programs.

n

Click Save Program to save the program.

Click Finish to exit the wizard.

4. The newly created program can be loaded from within the Program Manager panel,
Connections panel and the Program Loader panel (in the Quick Connect web-GUI). Select
and connect audio streams in a program using the Connections panel, or connect the program
manually using the codec front panel.

w
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19.12 Configure 2 or 3 Mono Peer-to-Peer Answering Programs in
Merlin

Two or three simultaneous mono peer-to-peer audio stream connections can be configured.

Port 8010 - UPD*: QDU?;? -—
0Ol

1

Y

w UDP Audio m UDP Audio
* Portooog T » potonon  ~® >
TCP Session TCP Session - 3
Port 9002 Port $002
ViA Remote 1
UDP Audio ¢

T —] Internet
o m— ~—
ViA Remote 2
UDP Audio T T p UDPAUdS o
PortS020 = Port 9020

o TCP Session - o TCP Session < >
Port 9002 "~ Port9002

ViA Remote 3

The following program wizard procedure displays the configuration screens to create an answering

connection for each incoming call. See Configuring Merlin Point-to-Point Programs for more details
about individual settings within the program wizard.

Routing 2 or 3 Incoming Mono Audio Streams to Specific Codec Outputs
“€" Important Notes: Before you start program configuration please note:

= e You cannot edit a program when it is currently loaded in the codec.

e Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

e Some drop-down menus and settings may be greyed out intentionally depending on
features available and the transport selected (e.g. IP or ISDN).

e It is possible to save a program at several points throughout the program wizard and
use default settings to save configuration time.

o Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

e To learn more about programs see the section titled About Program Dialing.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select
Program Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
¢ Click in the text box to name the new program.
e Click the Mix drop-down arrow to associate a custom matrix mix with the program if
required.
e Select 2 x Mono Peer-to-Peer, or 3 x Mono Peer-to-Peer (the following example uses

3 x mono), or if you want to use an existing program as a template, select this option.
Then click Next.
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Create a New Program

Program Name: | Merlin 3 x Mono Answer] {
O Mix: Runtime Mix v ’A

@ This program should be created from the standard template ‘
3% Mono Peer-to-Peer v ;

This program should be a copy of the existing program named ‘

3 x mono answer v

—— ' “"r“h.‘AL—M‘m—""u

3. To configure new program level rules click the drop-down arrow and select the preferred
option from those available. Click the blue Plus symbol = to add a new rule and click the
Minus symbol == to remowe a rule.

Configure Program Rules

® Rule to add: - Select Rule — v+

1

4
--- Select Rule —

No rules set &
Use two local inputs to connect/disconnect Merlin 3 x Mono Answer
Use a local input to toggle a remote output ‘
Use a local input to toggle a local output
Use the connected state of Merlin 3 x Mono Answer to toggle a local output i
Use a local input to load a custom mix

et ’ J""““.‘A&——‘M"M,—,

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline vrtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

e Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

¢ Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.

e For more details about rules see Creating Rules.

(o)

4. Enter the Stream Name, add a caller ID and configure the codec to Answer only. Then
click Next. Note: The caller ID is used to identify calls. Select Advertise On TieLink when
configuring answering audio streams that will be used as dialing destinations in TieLink
Traversal Sernver Contact Lists. For more details see Configuring TieLink Settings.
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Stream Name:

O Caller ID: Audio Stream 1
Dial/Answer: Dial or answer
Dial only
@ Answer only
O Routing type: o Default

| @ Advertise On TieLink:

Audio Stream 1

Deterministic

Line Hunt

Routing Type Options:

Default
—
ISDN |
POTS

No Dial Route or Answer Route is configured. An incoming call will be
routed to an audio stream on a first-come, first-served basis in a multi-
stream program. Note: By default IP streams are routed using audio
ports.

Deterministic

LN
(CIP ) ISDN (POTS)

Select a Dial Route or Answer Route to configure deterministic routing
of multiple audio streams using transports like ISDN or POTS. Use of
Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more
information.

Line Hunt
ISDN | (

Create line hunt groups for multiple incoming callers on a first come, first
served basis. This is ideal for separating groups of inputs and outputs
between different studios or stations. See Line Hunt Call Answering for
more information.

5. Enter the name of the connection in the text box, then click Next.

Configure Connection for Audio Stream 1-=Incoming
Connection 1
This connection is named

Y

Incoming 1

~C

This is an answering connection associated with audio stream
Audio Stream 1. Connections dialed from another codec that
match this connection configuration may be answered by this
codec.

6. Configure the transport settings:

IP

For IP click the drop-down Session Protocol menu and select Tieline Codecs and

ensure the Any check-box is not selected, then click Next to specify individual algorithm,
jitter buffer and FEC settings, or create another answering connection.

Configure Transport settings Audio Stream 1->Incoming 1 |'

Transport: IP E| |

Session Protocol: Tieline Codecs E|

Local Audio Port: 9000 Any |
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i Important Note: The Local Audio Port is used by the local codec to receive
“~= audio from the remote codec. When Tieline Codecs is the Session Protocol
selected (using Tieline session data), the Local Audio Port is automatically
configured as UDP audio port 9000 by default for the first audio stream
connection. Deselect the Any check-box to adjust this setting. A codec dialing
this connection and using the port specified will always be routed to output 1
on the codec receiving the call.

Click Next to specify jitter buffer settings, or create another answering connection. Click

to configure:
o Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum

depth of jitter over the connection. See Configuring the Jitter Buffer for more details.
o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must

be between 12ms and 5000ms depending on the algorithm you select.

Configure SmartStream Audio Stream 1->Incoming 1
Buffer type: @ Auto Jitter Adapt
Fixed Buffer Level

Buffer

pricrity: Best Compromise A ,
Minimum 60 s i
depth: ~ ’
Iaxi B
faX|mum 1000 e
depth: v

Create another answering connection

el B o PN il

ISBN ISDN module answering settings are used if you select ISDN as the connection transport.
For more details see Configuring ISDN Answering.

(pots) POTS module answering settings are used if you select POTS as the connection
= transport. For more details see Configuring POTS Answering.

7. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Next Stream to configure the second audio stream.

iii. Click Next to configure rules options.

8. To configure new stream related rules click the drop-down arrow and select the preferred
option from those available. Click the blue Plus symbol == to add a new rule and click the
Minus symbol == to remowe a rule.

Configure Rules for Audio Stream 1 i
0 Rule to add: —-- Select Rule — v| 4 ‘
--- Select Rule — |
Mo rules set Use the connected state of Audio Stream 1 to toggle a local output L "

| Use the connected state and transport type of Audio Stream 1 fo toggle a local output|

*'JPHM‘AM«M‘MW

Important Notes: Connection-related rules are not displayed in Answer only audio

1
=/ streams.
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9. Click Next and enter the next Stream Name, add a caller ID and configure the codec to
Answer only. Then click Next.

Stream Name: Audio Stream 2
@ Caller ID: Audio Stream 2
| Diall/Answer: Dial or answer
Dial only

® Answer only

O Routing type: o Default

Deterministic

- W, W ‘-.““ "

Line Hunt

© Advertise On TieLink: ‘

10. Enter the name of the second audio stream connection in the text box and click Next.

Configure Connection for Audio Stream 2->Incoming {
Connection 1
This connection is named )

Remote 2 J
This is an answering connection associated with audio stream |
Audio Stream 2. Connections dialed from another codec that |"
match this connection configuration may be answered by this /

codec. pant " r J'

11. Configure the transport settings:

For IP click the drop-down Session Protocol menu and select Tieline Codecs and
ensure the Any check-box is not selected.

Configure Transport settings Audio Stream 2->Remote £

Transport: P E| '
Session Protocol: Tieline Codecs E| J
~

Local Audio Port: 9010 Any

i Important Note: When Tieline Codecs is the Session Protocol selected
“=/ (using Tieline session data), the Local Audio Port is automatically configured
as UDP audio port 9010 by default for the second audio stream connection.
Click to deselect the Automatic check-box to adjust this setting. A codec
dialing this connection and using the port specified will always be routed to
output 2 on the codec receiving the call.

Click Next to specify jitter buffer settings, or create another answering connection. Click
to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatiely, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.
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isoN ISDN module answering settings are used if you select ISDN as the connection transport.
—~ For more details see Configuring ISDN Answering.

(poTs) POTS module answering settings are used if you select POTS as the connection

S transport. For more details see Configuring POTS Answering.

12. Continue through the steps in the wizard to complete configuration in the same way as the
first connection was configured. Note: Configure the third audio stream in the same way as
the first two when creating a 3 x Mono Peer-to-Peer program.

13. Click Save Program at the end of this process. The newly created program can be loaded
from within the Program Manager panel and Connections panel.

When this program is loaded, any Tieline G3 codec dialing in using IP1 (using default Tieline IP port
settings) will be routed to output 1. A codec dialing in using IP2 will be routed to output 2.
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19.13 Configure Mono or Stereo + IFB Dialing Programs

This program is designed to allow remote Merlin and Merlin PLUS codecs to dial a Merlin or Merlin
PLUS codec at the studio and transmit:

1. A bidirectional mono or stereo audio stream connection.
2. A separate bidirectional mono IFB audio stream for communications.

This program can also include SmartStream PLUS dual IP streaming. The following diagram
indicates the default input, output and port assignments for Mono or Stereo Peer-to-Peer + IFB
Programs using SmartStream PLUS when two remote codecs are dialing a Merlin PLUS codec at

the studio.

Default Studio Input/Output and Audio Port A

ts for

2 x Stereo + IFB Remotes with SmartStream PLUS
nput/output UDP Audio
CE)—~EED)—

UDP Audio
Port 8001

|
Bidirectional
stareo remate
audio 1
Input/Cutput
SmartStream 182
PLUS
redundant
remote
audio 1

-_(npul.i?ulpu} - ,_(UDP Audin) e

Port 8010

Mono
FB1

InputiOutputy _ _ “UDP Audio
5 =" Port 9011
SmartStream PLUS ¥
] Y redundant Mang IFE 1 /
By Merlin PLUS )
#5  Studio Codec ¢
f Bidwrectional stereo
5.“3"'3“8"‘ remote audio 2 i
s out UDP Audi
redundant [ INpubiCutpul
-
remcle 354 Port 8020
audio 2 \\—/
UDP Audio

- Input/Output
3&4 Port 8021

Maong
IF8 2 (anwqub UDP Audio
i1 Port 8030

SmariStream PLUS

redundant Mona IFB 2 o e oGy
L:]

UDP Audio
Port 8031

Codec Input/Output and Audio Port
Assignments with SmartStream PLUS

UDP Audio nputioutpu

Bidirectional stereq
remote audio 1

o

LDP Audio Input/Output SmartStream PLUS
Port 9001 via malrix ) 4 redundant remoie =
UDP Audio

Badirectional
Port 8010 H\ T8 Cue )"' 'Molna IFB1-

-
&
ViA at
Remote Site 1

UDP Audio SmartSream PLUS
Portaoll Y > TB/CUE | cqindant Mono IFB 1
T |
\-\I
Internet QJ
/
P —1
Bidirectional sterec
UDP Audio nput/Outpul remate audio 2
) T
SmanStream PLUS
UCP Audio o InputiOutput et ol Wk 2
Port 8021 1&2 - v
» UDP Audio ux Input! Output,” Bidirectional Mono IFE2 & Merlin at
Port 8030 ar Input/Cutput 3 Remote Site 2
SmartStream PLUS
UDP Audio Aux Input! Output, redundant Mono FE 2
Port 9031 or Input/Cutput 3

2 x Mono/Stereo Peer-to-Peer + IFB Remotes dialing Merlin PLUS at the studio

The following setup instructions describe how to configure a stereo audio stream and IFB audio
stream, with a backup connection, in order to connect with a Merlin or Merlin PLUS codec at the

studio.

Configuring a Mono or Stereo Audio Stream: Dialing

7o
e

Important Notes: Before you commence program configuration please note:
The auxiliary input is used by default for the IFB communications channel in Merlin

codecs. In Merlin PLUS codecs the auxiliary input and XLR input 3 are mixed
together by default for 1 x Mono/Stereo Peer-to-Peer + IFB programs.

You cannot edit a program when it is currently loaded in the codec.
Lock a loaded custom program or multistream program in a codec to ensure it

cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or

stereo call.

Some drop-down menus and settings may be greyed out intentionally depending on

features available and the transport selected (e.g. IP or ISDN).

It is possible to save a program at several points throughout the program wizard and

use default settings to save configuration time.
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e Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

e POTS is not supported for stereo audio stream connections.

e To learn more about programs see the section titled About Program Dialing.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the Create New Program button to open the wizard and:
e Click in the text box to name the new program.
o Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select Mono/Stereo Peer-to-Peer + IFB, or if you want to use an existing program as a
template, select this option. Note: The following example is configured to connect a stereo
audio stream and mono IFB stream. Then click Next.

Create a New Program

Program Name: @ Sterec PiP+IFB ‘
@ Mix: Runtime Mix v f
@ This program should be created from the standard template
Stereo Peer-to-Peer = IFB v ;
This program should be a copy of the existing pregram named '

3 ¥ mono answer A

- P W i B B i il u’

T R

1) Important Note: When you decide to use an existing program as a template, the new
=/

program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.

3. To configure new program lewvel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Program Rules

@ Rule to add: — Select Rule —- v+
[ = Select Rule —
Mo rules set Use a local input to connect/disconnect Stereo PiP+IFB

Use two local inputs to connect/disconnect Stereo PtP+IFB

Use a local input to toggle a remote output

Use a local input to toggle a local output

Use the connected state of Stereo PtP+IFB to toggle a local output
Use a local input to load a custom mix

"k . A

—— _, ™ s ‘---...—....,.._‘..-)" L

(o)

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline \irtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

¢ Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

¢ Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.
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e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.
e For more details about rules see Creating Rules.

4. Enter a Stream Name, then add a Caller ID and configure the codec to dial, answer or dial and
answer. Then click Next. Note: The caller ID is used to identify calls. Select Advertise On
TieLink if configuring answering audio streams that will be used as dialing destinations in
TieLink Traversal Server Contact Lists. For more details see Configuring TieLink Settings.

Stream Name: Audio Stream 1
O Caller ID: Audio Stream 1
DiallAnswer: Dial or answer
@ Dial enly
Answer only

© Routing type: @ Default
Deterministic

Line Hunt

© G3 Profile: Automatic v

Y W W WV YW

© G3 Channel: Auto v

¢
L. _ s J L T TR '_’ f

Routing Type Options:

Default No Dial Route or Answer Route is configured. An incoming call will be
routed to an audio stream on a first-come, first-served basis in a multi-
stream program. Note: By default IP streams are routed using audio
ports.

Deterministic Select a Dial Route or Answer Route to configure deterministic routing
/IT9\> ISiDiN Pa'l% of multiple audio streams using transports like ISDN or POTS. Use of

\ g’ &> | Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See
Configuring ISDN Answering or Configuring POTS Answering for more
information.

Line Hunt Create line hunt groups for multiple incoming callers on a first come, first
//I?‘ ISDN ?(FS\ senved basis. This is ideal for separating groups of inputs and outputs
W 250 82 | between different studios or stations. See Line Hunt Call Answering for
more information.

s P
ISDN ' (POTS )
s

ff Important Notes on G3 Profile Settings:
=’ The G3 profile setting supports maintaining specific G3 codec settings when answering a
call from a G5 codec.

1. Auto: The codec will dial the G3 codec and connect in mono or stereo. Note: This
is overridden in a ViA codec when a G3 Main + IFB use-case is configured.

2. Dual Program: This allows the codec to dial a G3 codec with a Dual Program
profile loaded and support two simultaneous mono connections. Note: When
connecting in dual mono (2 x Mono Peer-to-Peer) mode to a G3 codec ower IP both
audio streams must encode using the same algorithm and sample rate or the G3
codec will not connect.

3. Runtime: The G3 codec will retain runtime settings when answering a call from a
G5 codec.
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4. Custom: The G3 codec will load a specified profile, e.g. profile 6, which is the first
custom profile number.

Important Notes on G3 Channel Settings:

This setting is for compatibility with the Dual Mono profile in Tieline Commander G3 and
i-Mix G3 codecs. It is designed to configure routing of the audio stream to a specific G3
codec channel consistently.

1. Auto (default): The answering codec will route incoming calls on a first come first
sened basis.

2. Channel 1: The answering codec will always route incoming calls to codec
Channel 1 (left output).

3. Channel 2: The answering codec will always route incoming calls to codec
Channel 2 (right output).

5. This audio stream connection in the wizard will allow the codec to dial. Enter the connection
name in the text box, then click Next.

Configure Connection for Audio Stream 1->Ceonnection 1 1
This connection is named |

Cxn 1

This is a dialing connection associated with audio stream Audio
Stream 1. This connection will be initiated from this codec :

____,nrwrdrd

6. Configure the transport settings for the connection, then click Next. Note: Select Enable
Auxiliary Data to enable synchronized out-of-band data in separate packets using any
algorithm.

Configure Transport settings Audio Stream 1->Cxn 1
Transport P v }

Session
Protocal Tieline Codecs v Y

Encode/Decode:  Both v
Connect B
Timeout: 120 .

Enable Auxiliary

Data:

ah

1 Important Note: See RS232 Data Configuration for detailed information on RS232 data
“~  and see Enabling Relays and RS232 Data for more information on relay operations.

7. Configure destination codec dialing and encoding settings:

For IP connections configure the IP address, ports, and then specify which streaming
interface is used to dial this connection, e.g. Primary (port ETH1) or Secondary (port
ETH2). Note: By default Any will select ETHL1 if it is available and ETH2 if it is unavailable.

Enter Destination Audio Stream 1->Dialing Cxn 1
O Address: 203.38.199.163 @ :

© Remote Session Port: 9002

6 Remote Audio Port: 2000
O Local Audio Port: + | Automatic
@ Via: Any v

i Important Note: The Remote Audio Port is the codec port at the remote end
~=/ ofthe link to which you are sending audio. The Local Audio Port is used by
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the local codec to receive audio from the remote codec. When Tieline Codecs
is the Session Protocol selected (using Tieline session data), the default port
value for the Local Audio Port is Automatic. Note: Automatic indicates that
the codec will arbitrarily allocate the local port value and send this information
to the codec to which you are dialing. Click to deselect the Automatic check-
box and change this setting. When you select Sessionless as the Session
Protocol, the Session Port is not configurable and you can manually
configure the Remote Audio Port and Local Audio Port.

Click Next Stream to configure the first audio stream with default algorithm, jitter and
FEC settings which are physically entered in the codec. Alternatively, click Next to
specify individual algorithm, jitter buffer and FEC settings and configure a failover
connection or SmartStream PLUS for this audio stream (recommended).

Note: If you connect multiple remote codecs simultaneously to a Merlin PLUS codec at
the studio (when creating 2 x Mono or Stereo Peer-to-Peer + IFB connections), use
Remote Audio Port 9020 to configure the second mono/stereo dialing connection at the
studio. Mono or stereo program audio over this audio stream connection will be routed via
audio inputs/outputs 3 and 4 on the studio Merlin PLUS codec.

When adjusting encoding settings, click the drop-down arrows on the right-hand side of
each text box to adjust the Encoding, Sample rate and Bit rate options.

For IP connections click to configure:

Transmitting

Encoding:
Sample rate:
Bit rate:
Receiving
Encoding:
Sample rate:

Bit rate:

64 kbps
- dl samaatn -

Music Stereo v
32kHz v

64 kbps v

Music Stereo v

32 kHz v

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

e Local and Remote FEC settings if required.

Important:

Buffer type

Buffer priority
Minimum depth
Maximum depth
Local FEC

Remaote FEC

v

® Auto Jitter Adapt

Fixed Buffer Level
Best Compromise
60 ms
1000 ms
Off

off
-

e If you select Sessionless or SIP as the Session Protocol then RFC-compliant
FEC is displayed. Configuration instructions are displayed in the right-hand pane.
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e FEC Delay is only available when the FEC percentage is 100%. This is designed to
delay the sending of FEC packets for a predetermined period after the primary
audio stream's packets are sent. This will increase the likelihood that the FEC
packets will take an alternate route to the primary stream's packets. This means
that if primary audio stream packets are not received at the remote codec, there is
a good chance that FEC packets taking an alternate route will be received and
replace them. When a FEC percentage lower than 100% is configured, FEC
packets are automatically delayed based on the ratio of primary packets to FEC
packets sent at the selected setting.

Send FEC

Type RFC2733 v >

FEC: 100% v

FEC Delay: 0 ms :\/

Remote -

FEC 203.38.199.163 j

Address:

Remote anno ~ #

FEC Port: . v -
Return FEC Enabled )

Local FEC a002 &

Port: T v }

FEC Via Any >

Select Add a SmartStream PLUS Connection to configure redundant IP streaming.

Alternatively, click Next to configure Auto Reconnect or a failover connection, whereby
an alternative connection is dialed if the primary connection fails.

By default, primary IP streaming is via ETH1l. To achieve the maximum lewel of
redundancy select Secondary to configure redundant streaming from the secondary IP
port ETH2. The redundant stream uses Remote Audio Port 9001 by default and the
Local Audio Port allocated is Automatic. Note: Automatic indicates that the codec will
arbitrarily allocate the local port value and send this information to the codec to which you

are dialing.
+ | Enable Redundant SmartStream PLUS f
Address: 203.38.199.164| )
Remote -
.| 9002 5

Session Port: '
Remote Audio

: 9001 4
Port: '
Local Audio \utomatic
Port: e ’
Via: Secondary v J

@ Important Notes:

e SmartStream PLUS redundant streaming over multiple IP interfaces mitigates lost
packets and provides IP network backup if an IP link is lost.

e Only one SmartStream PLUS connection per audio stream is supported with
uncompressed PCM, or when encoding with aptX Enhanced, G.711 or G.722
algorithms.

e Two SmartStream PLUS connections are supported per audio stream with Music PLUS
encoding.

e Up to three SmartStream PLUS connections are supported per audio stream when
encoding using Tieline Music, AAC algorithms, MP2, MP3 and Opus.
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e TieLink only supports one SmartStream PLUS redundant connection for each audio
stream. TieLink also does not support uncompressed PCM connections, or encoding
using aptX Enhanced, G.711 or G.722.

e To learn more about SmartStream PLUS \isit https://tieline.com/smartstream-plus/

ISDN For ISDN connections enter a number and select which B channel to use. Select the
Enable bonded connections check-box to configure and bond multiple B channels.

Enter Destination Audio Stream 1->Cxn 1

MNumber: 55555555

Via: Module 1, B-Any E|

+ | Enable bonded connections

MNumber:
Via: Module 1, B-Any E| + -

-

¢

Next, click Save Program to sawe the program with default algorithm settings, or click
Next to specify a different algorithm and configure a backup connection if required.

(recommended).

Select Encodings Audio Stream 1->Cxn 1
Transmitting

Encoding: Music Stereo E|
Sample rate: 32 kHz

Bit rate: 64 kbps

Receiving v Use Tx
Encoding: Music Stereo

Sample rate: 32 kHz

Bit rate: 64 kbps

NN AN A

"r"""‘""-"‘--—'--*'dv",

Dialing settings for this ISDN audio stream are now complete.

(pots) Select POTS Codec in the Mode drop-down menu to encode/decode using POTS, or

select Analog Phone to configure a standard analog phone call, then click Next.

Transport: POTS E|
Made: POTS Codec E|
Session Protocol: Tieline Codecs E|
Encode/Decode: Both

Connect Timeout: 120 sec [

e s A

Configure Transport settings Audio Stream 1-»>Cxn 1,

' 4
S
{
&

\

Next, enter the phone number of the codec or device you want to dial. When multiple
POTS modules are installed, click the Via drop-down menu and select Module 1 or
Module 2 to specify which POTS module will dial. Next, click Save Program to sawe
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the program with default settings, or click Next to specify algorithm settings and
configure a backup connection if required (recommended).

Enter Destination Audio Stream 1->Cxn 1 ‘ -

Number: 55555555 f
Via: Any E| !‘
o -ttt ol O~ P J'Jf

Dialing configuration settings for this POTS audio stream are now complete.

Configuring a Failover Connection or Auto Reconnect
At this point in the wizard you can choose to configure Auto Reconnect or create a failover
connection for the audio stream you are configuring.

/i\‘ Important Note: When Auto Reconnect is enabled, the dialing codec will continue to
=/ attempt a connection with the remote codec until Disconnect is pressed either on the
dialing codec's keypad, or in the Web-GUI.

To configure a backup connection:

1. Click to select the check-box for Create a Failover Connection. Adjust the parameters
and click Next.

Enable Auto Reconnect @

+ Create a Failover Connection @

Failover Parameters @

@ Threshold: 5% \d
© Time Frame: 5000 ms :
O Keep Alive: 5 sec :

Failback Parameters
© Enable Automatic Failback: |+

O Stable Time: 15 sec

O Max Retries:

Ex PSS | 1K E

O Time Frame: 10 min

PP P
/i\‘ Important Note: When Failover is enabled, the codec will fail over to a backup
=/ connection under the following circumstances:
There is sudden loss of connectivity to the primary destination.
The remote codec disconnects the primary connection.
The user manually attempts to connect to the failover connection.
When the conditions for failover are triggered by the Failover Parameters.

The codec will always attempt Failback if any of the following conditions are met:

e There is sudden loss of connectivity to the backup destination.
e The remote codec disconnects the backup connection.
e The user manually attempts to connect to the primary connection.
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The explanations within the following table can be used to assist with failover connection

configuration.

| [screenDisplay [ Descripion |

1 [ Threshold The percentage of lost data measured during a given time
frame
Time Frame The time frame against which lost data is measured
Keep Alive The keep connection alive time before failing owver to a

backup connection; Tieline RTP pings ewery second to
confirm connectivity

4 | Enable Automatic Failback [ Select the check-box to fail back to a higher priority

connection when failback parameters are met

5 [ Stable Time

The amount of time a primary connection must remain
stable before attempting to fail back from the backup
connection

6 [ Maximum Retries

The maximum number of fail back retries a codec can try
before ending fail back attempts

7 | Time Frame

The time frame used to measure the number of fail back
retries attempted

2. Enter a name for the backup connection.

Configure Connection for IFB 1->Connection 1 P
This connection is named

IFB Dial [Cxn 1 }

This is a dialing connection associated with audio stream IFB
1. This connection will be initiated from this codec.

‘\’,-,"J\ww

3. After configuring all settings there are 2 options:

Click Next to configure rules options.
Click Next Stream to configure the second audio stream.

4. To configure new stream related rules click the drop-down arrow and select the preferred
option from those available. Click the blue Plus symbol = to add a new rule and click the
Minus symbol == to remowe a rule.

© Rule to add:

Configure Rules for Audio Stream 1

Use the connected state of Audio Stream 1 totogglea v +

Use two local inputs to connect/disconnect Audio Stream 1 =—

Connect on:

Disconnect on:

L]
i
Local Control Port Input ¥ 1 - ‘

e

Local Control Port Input A 1 - J

e
|

Connect Audio Stream 1 when Local Centrol Port Input 1 is activated and disconnect it ‘
when Local Contrel Port Input 1 iz activated.

-——_ P P T S e, s icn o nimil W u,

"i\ Important Note: Connection-related rules are not displayed in Answer only audio

streams.

5. Click Next to configure the IFB audio stream.
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Configure the Bidirectional IFB Audio Stream

When you have finished configuring SmartStream PLUS, Auto Reconnect or a backup
connection, proceed with configuration of the IFB audio stream in the wizard.

1. Enterthe IFB Stream Name, add a Caller ID and configure the codec to Dial only. Then

click Next.
Stream Name: FB1
| @ Caller ID: FB1
[ DiallAnswer: Dial or answer
o Dial only
Answer only

| ® Routing type: '@ Default

Deterministic

Line Hunt
O G3 Profile: Automatic ¥ 1
<
| @ G3 Channel: Auto v /

2. This audio stream connection in the wizard will allow the codec to dial. Enter the connection
name in the text box, then click Next

Configure Connection for IFB 1->Connection 1 P
This connection is named

IFB Dial [Cxn 1 }

This is a dialing connection associated with audio stream IFB
1. This connection will be initiated from this codec.

3. Configure the transport settings for the connection, then click Next.

Configure Transport settings IFB 1->Cxn 1 ,

Transport: IP v &
Session — Cod - f
Protocal: gine Loases

Encode/Decode: Both v

C t ~
onnee 120 sec

Timeout: v

4

Enable Auxiliary ’

Data:

/f Important Note: See RS232 Data Configuration for detailed information on RS232 data
and see Enabling Relays and RS232 Data for more information on relay operations.

4. Configure destination codec dialing and encoding settings:

|p ) For IP connections configure the IP address, ports, and then specify which streaming
interface is used to dial this connection, e.g. Primary (port ETH1) or Secondary (port
ETH2). Note: By default Any will select ETH1 if it is available and ETH2 if it is
unavailable.
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Enter Destination IFB 1-=IFB1
@ Address: 203.38.199.163] @

© Remote Session Port: 9002

0 Remote Audio Port: 2010 < ;

@ Local Audio Port: + | Automatic

A Via: Any v

Click Save Program to sawe the program with the default algorithm, jitter and FEC
settings which are physically entered in the codec. Alternatively, click Next to specify
individual algorithm, jitter buffer and FEC settings and configure a backup connection or
SmartStream PLUS for this audio stream (recommended).

Note: The default Remote Audio Port is 9010 for this IP audio stream. If you connect
multiple remote codecs simultaneously to a Merlin PLUS codec at the studio (when
creating 2 x Mono or Stereo Peer-to-Peer + IFB connections), use Remote Audio Port
9030 to configure the second IFB connection at the studio. IFB audio ower this audio
stream connection will be routed via audio input/output 6 on the studio Merlin PLUS
codec.

Click the drop-down arrows on the right-hand side of each text box to adjust the
Encoding, Sample rate and Bit rate options.

Select Encodings IFB 1-=IFB Dial Cxn 1
Transmitting '

Encoding Music Mono E| (
Sample rate 32 kHz

Bit rate 64 kbps E| )
Receiving  Use Tx i
Encoding Music Mono

Sample rate 32 kHz ;
Bit rate 64 kbps

P amadl P e -r-r

For IP connections click to configure:

o Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatiely, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

e Local and Remote FEC settings if required.
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ISDN

Configure SmartStream IFB 1-=IFB1

O Buffer type: ® Auto Jitter Adapt

Fixed Buffer Level
O Buffer priority: Best Compromise v ‘ 1
© Minimum depth: &0 ms - J
O Maximum depth: | 1000 ms : ‘
@ Local FEC: off v
6 Remote FEC: off v

Add a SmartStream PLUS connection @

Select Add a SmartStream PLUS Connection to configure redundant IP streaming.
Alternatively, click Next to configure Auto Reconnect or a failover connection, whereby
the alternative connection is dialed if the primary connection fails.

SmartStream PLUS connection 1 (Delete)
® Address: 203.38.199.164) ‘)
@ Remote Session Port: =~ 9002
0 Remote Audio Port: 2011
@ Local Audio Port: + Automatic
0 Via: ETH2 v 4
Add a SmartStream PLUS connection @ ‘

By default, primary IP streaming is via ETH1. To achieve the maximum lewel of
redundancy select Secondary to configure redundant streaming from the secondary IP
port ETH2. The redundant stream uses Remote Audio Port 9011 by default, and
provides automatic IP streaming backup in case one IP connection fails.

For ISDN connections enter a number and select which B channel to use. Select the
Enable bonded connections check-box to configure and bond multiple B channels.

Enter Destination IFB 1-=IFB Dial Cxn 1

Number: 55555556

Via: Any E|
Enable bonded connections

‘J"‘“‘"“_‘*M‘

Next, click Save Program to save the program with default algorithm settings, or click
Next to specify a different algorithm and configure a backup connection if required.
(recommended). Dialing settings for this ISDN audio stream are how complete.

P T

Select POTS Codec in the Mode drop-down menu to encode/decode using POTS, or
select Analog Phone to configure a standard analog phone call, then click Next.
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Configure Transport settings IFB 1->IFB Dial Cxn 1

Transport: POTS E| '

Mode: POTS Codec E| *

Session Protocol: Tieline Codecs E| I

Encode/Decode: Both ’
~

Connect Timeout: 120 sec

Next, enter the phone number of the codec or device you want to dial. When multiple
POTS modules are installed, click the Via drop-down menu and select Module 1 or
Module 2 to specify which POTS module will dial. Next, click Save Program to sawe
the program with default settings, or click Next to specify algorithm settings and
configure a backup connection if required (recommended).

Enter Destination IFB 1->IFB Dial Cxn 1 |
|
Number: 55655555 “'
Via: Any

Dialing configuration settings for this POTS audio stream are now complete.

5. Continue through the steps in the wizard to complete configuration in the same way as the
first connection was configured. Then click Save Program to complete configuration, then
click Finish to exit the wizard.

6. The newly created program can be loaded from within the Program Manager panel and
Connections panel. Select and connect audio streams in a program using the
Connections panel, or connect the program manually using the codec front panel.
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19.14 Configure Mono or Stereo + IFB Answering Programs

This program is designed to allow Merlin and Merlin PLUS codecs to answer a call from an
incoming codec and receive:

1. A bidirectional mono or stereo audio stream connection.
2. A separate bidirectional mono IFB audio stream for communications.

A remote Merlin, Merlin PLUS or ViA codec can dial into a studio Merlin or Merlin PLUS codec to
create these audio stream connections.

Input/Output and Audio Port Assignments for Remote Codec Input/Qutput and
1 x Mono/Stereo + IFB Program at the Studio Audio Port Assignments
Bidiractional sterea Bidirectional stares
nemme a1 npuUOulpul UDF’ Audlo e UDP Audioy . (input/Outpu remote audio 1
Pon » \ Port 9000 142 ¥

Internet

- E@EE E A Merlin IP Cadec
Merlin IP Cot_isc Aux UDP Audio UDP Audio A \‘-— — —_—* at Remote Site 1
atthe Studic — Baredona > \InputiOutput) ™ Port 9010 b RO ™ \opuvOutput) = Srocron

Mang IF8 1 Mona IFB 1

Merlin codec at the studio connects to a remote Merlin codec

Input/Output and Audio Port Assignments for Remote Codec Input/Output and
1 x Mono/Stereo + IFB Program at the Studio Audio Port Assignments
Bidroctional stereo Bidirecy mdl slereo
_ remoteavdol npu!lompu < [UDP Audio / W UDP Audio npuUOu|pu MW audio 1
Port 9000 Part 9000
E = Internet -

LR 4 y . Merlin IP Codec
Merlin FLUS ( npuHOulthE) ( UDP Audio ) HDF AL Yet— |
Merlln PLUS S i Peratin (Pon Q010 npijulpul Bn:: ractional at Remote Site 1

Mono IFB 1
the Studio Moot

Merlin PLUS at the studio connects to a remote Merlin (Note Aux/input 3 IFB routing
option)

Answering Mono + IFB Calls from Tieline G3 Codecs

The G3 Mono Peer-to-Peer + IFB program template can be used to configure a specific jitter buffer
setting when answering calls from Tieline Commander and i-Mix G3 codecs which are using a Man
Dflt Mono/IFB profile on a Merlin or Merlin PLUS. A Merlin codec will automatically detect an
incoming Man Dflt Mono/IFB call from a G3 codec, but to configure the jitter buffer setting
independently requires a G3 Mono Peer-to-Peer + IFB answering program to be loaded on the
Merlin or Merlin PLUS with appropriate settings. Note: Only one stereo audio stream is connected in
this mode and one channel is used for program and the other for communications. This is to
interface seamlessly with how G3 codecs are configured.

Connecting with Two Separate Codecs

A Merlin or Merlin PLUS codec can accept 2 calls to create a Mono or Stereo Peer-to-Peer + IFB
program. For example, an i-Mix G3 could dial and transmit stereo program and a second IP codec
or smartphone running the Report-IT application can connect and deliver a bidirectional mono IFB
audio stream.

1 x Mono or Stereo Peer-to-Peer + IFB via Two Remote Devices

.

. ' R R
= O o Internet [rr313m@
Merlin PLUS IP Codec - — =)
at the Studio T f *—j i-Mix codec

sends mono or
stereo audio

Report-IT
app for IFB
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7{\ Important Note: Remember to lock the program in the studio codec when connecting a

~“=/ Mono or Stereo Peer-to-Peer + IFB program using two devices at the remote site. This
will avoid the first mono or stereo call unloading the Peer-to-Peer + IFB program at the
studio and loading a mono or stereo peer-to-peer program, which would cause the second
connection to fail.

Configuring Mono or Stereo Peer-to-Peer + IFB Programs

In most situations the studio codec will answer incoming audio stream connections from the remote
site. The following procedure outlines configuration of an answering program for the studio codec.

ff Important Notes: Before you commence program configuration please note:

= e The auxiliary input is used by default for the IFB communications channel in Merlin
codecs. In Merlin PLUS codecs the auxiliary input and XLR input 3 are mixed
together by default for 1 x Mono/Stereo + IFB programs.

¢ You cannot edit a program when it is currently loaded in the codec.

e Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

¢ If the codec at the studio will receive both mono and stereo peer-to-peer + IFB calls
from different remote sites at different times, we recommend you configure and load
a 1l x Stereo Peer-to-Peer + IFB answering program and lock this in the codec at
the studio. This will accept both mono and stereo audio stream connections. If a
codec with a Mono Peer-to-Peer + IFB program calls the studio, the incoming
mono stream will be mixed to both the left and right outputs at the studio.

e Some drop-down menus and settings may be greyed out intentionally depending on
features available and the transport selected (e.g. IP or ISDN).

e It is possible to save a program at several points throughout the program wizard
and use default settings to save configuration time.

o Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

e POTS is not supported for stereo audio stream connections.

¢ To learn more about programs see the section titled About Program Dialing.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
e Click in the text box to name the new program.
¢ Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select Mono/Stereo Peer-to-Peer + IFB, or if you want to use an existing program as a
template, select this option. Then click Next.

Create a New Program

Program Name: Stereo PiP + IFB Answer F

a Mix: Runtime Mix s
@ This program should be created from the standard template 4
Stereo Peer-to-Peer = IFB v(

This program should be a copy of the existing program named '

~ X

3 x mono answer v
—_— Pl T i, e e il MJ

7{ Important Notes: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
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settings as required by continuing through the program wizard.

3. To configure new program lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Program Rules

)

6 Rule to add: - Select Rule — v &+ ‘
- Select Rule —

Mo rules set Use a local input to connect/disconnect Stereo PiP + IFB Answer S J
i

Use two local inputs to connect/disconnect Stereo PP + IFB Answer

Use a local input to toggle a remote output

Use a local input to toggle a local output i
Use the connected state of Stereo PtP + IFB Answer to toggle a local output i
Use a local input to load a custom mix

—h— ,'J‘r”“‘“—--“ﬁ-—“..“)‘“u

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline urtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

¢ Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

¢ Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must havwe the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.

e For more details about rules see Creating Rules.

G

4. Enter a Stream Name, then add a Caller ID and configure the codec to Answer only. Then
click Next. Note: The caller ID is used to identify calls. Select Advertise On TieLink when
configuring answering audio streams that will be used as dialing destinations in TieLink Traversal
Server Contact Lists. For more details see Configuring TieLink Settings.

Stream Name: Audio Stream 1

© Caller ID: Audio Stream 1

DiallAnswer: Dial or answer
Dial only

® Answer only

| ©® Routing type: @ Default
Deterministic

Line Hunt

| @ Advertise On TieLink:
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Routing Type Options:

Default
ISDN  (POTS)
([ POTS

No Dial Route or Answer Route is configured. An incoming call will be
routed to an audio stream on a first-come, first-served basis in a multi-
stream program. Note: By default IP streams are routed using audio
ports.

Deterministic
/rp\\

L

ISDN  (POTS)
DN (POTS)

Select a Dial Route or Answer Route to configure deterministic routing
of multiple audio streams using transports like ISDN or POTS. Use of
Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more
information.

Line Hunt

TR - prarenay
) ISDN |
& 20

Create line hunt groups for multiple incoming callers on a first come, first
served basis. This is ideal for separating groups of inputs and outputs
between different studios or stations. See Line Hunt Call Answering for
more information.

5. Enter the connection name in the text box, then click Next.

Configure Connection for Audio Stream 1->Incoming
Connection 1
This connection is named

Incoming Remate Program [

This is an answering connection associated with audio stream
Audio Stream 1. Connections dialed from another codec that
match this connection configuration may be answered by this
codec

e & AT

N

6. Configure the transport settings:

(ﬂp\] For IP click the drop-down Session Protocol menu and select Tieline Codecs and
ensure the Any check-box is not selected.

D

Configure Transport settings Audio Stream 1->Incoming
Remote Program 1 '

Transport IP E|

Session Protocal Tieline Codecs E|

~

Return Audio Port

4
&
9000 Any ,

r—~_r -u--’s.""r

Important Note: The Local Audio Port is the port used by the local codec to
receive audio from the remote codec. When Tieline Codecs is the Session

Protocol selected (using Tieline session data), the Local Audio Port is
automatically configured as UDP audio port 9000 by default for the first audio
stream. Click to deselect the Any check-box to adjust this setting.

Click Next to specify jitter buffer settings, or create another answering connection. Click

to configure:

o Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatiely, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.
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Configure SmartStream Audio Stream 1->Incoming Remote’s

Program 1 |'
Buffer type: ® Auto Jitter Adapt |
.’
Fixed Buffer Level r
Buffer priority: Best Compromise E|
[}
-»
Minimum depth: 60 ms = |
~
Maximum depth: 1000 ms : {
Local FEC: off E| tl’
*
Create another answering connection
- M M T "

isDN . ISDN settings are determined by ISDN module answering settings. For more details see
= Configuring ISDN Answering.
(pots) POTS settings are determined by POTS module answering settings. For more details

see Configuring POTS Answering.
7. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Next to configure rules options.
iii. Click Next Stream to configure the IFB audio stream.

8. To configure new stream related rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus

symbol == to remowe a rule.

Configure Rules for Audio Stream 1

6 Rule to add: - Select Rule — v+
— Select Rule — | J
Mo rules sat Use the connected state of Audio Stream 1 to toggle a local output

Use the connected state and transport type of Audio Stream 1 to toggle a local output

/f Important Notes:
=/« Connection-related rules are not displayed in Answer only audio streams.

e Program lewel rules intended to activate dialing are not valid in Answer only programs
or audio streams.

9. Click Next to configure the IFB audio stream. Enter the IFB Audio Stream Name, add a caller
ID and configure the codec to Answer only. Then click Next. Select Advertise On TieLink
when configuring answering audio streams that will be used as dialing destinations in TieLink

Traversal Sener Contact Lists. For more details see Configuring TieLink Settings.
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Stream Name: IFB1

@ Caller ID: IFB1|

Dial/Answer: Dial or answer
Dial only

® Answer only

© Routing type: ® Default
Deterministic

Line Hunt

‘,-‘ﬁ “*"““

© Advertise On TieLink:

LY T e I -,

10.Enter the IFB audio stream connection name in the text box and click Next.

Configure Connection for IFB 1 Answer->Incoming 1.}
Connection 1 /
This connection is named
IFB Answer connection|1 -
This is an answering connection associated with audio stream }
« IFB 1 Answer. Connections dialed from another codec that
match this connection configuration may be answered by this (
codec.

—If‘“‘.—re...r-u-rw—"mr/

11. Configure transport settings:

|p ) For IP click the drop-down Session Protocol menu and select Tieline Codecs and
- ensure the Any check-box is not selected, then click Next.

Transport: IP E| 3
Session Protocol: Tieline Codecs E| :
Local Audio Port: 9010 : Any ’

i Important Note: When Tieline Codecs is the Session Protocol selected
"=/ (using Tieline session data), the Local Audio Port is automatically configured
as UDP audio port 9010 by default for the second audio stream.

Click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

1SON ISDN settings are determined by ISDN module answering settings. For more details see
Configuring ISDN Answering.

"@ POTS settings are determined by POTS module answering settings. For more details
' see Configuring POTS Answering.

12. After configuring all settings there are 3 options:
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i. If you want to create another answering connection, select the check-box for Create
another answering connection and continue through the wizard.

ii. Click Next to configure audio stream rules.

iii. Click Save Program to save all program settings, then click Finish to exit the wizard.

The newly created program can be loaded from within the Program Manager panel and
Connections panel. This program will now allow incoming codec calls to establish 1 x Stereo
Peer-to-Peer + IFB connections and stream audio according to the input/output and port
assignments indicated at the beginning of this section.
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19.15 Configure 2 Mono or Stereo + IFB Answering Programs

This program is designed to allow a Merlin PLUS codec at the studio answer calls from two
incoming ViA, Merlin or Merlin PLUS codecs and receive:

1. Two bidirectional mono or stereo audio stream connections.
2. Two separate bidirectional mono IFB audio streams for communications.

Studio Input/Qutput and Audio Port Remote Codec Input/Output and
Assignments for 2 x Stereo + IFB Remotes Audio Port Assignments

nput/Outpi UDP Audio UDF Audio PR— e T Bidirectional stereo_
= 182 ™ pertsoon Port 5000 via matrix remate audic 1
Bidirectional
UDP Audio UDP Audio Bidrectonal
l_""_' Port 010 —™\_Port g010 “‘_“‘m“—mwa i
Mane

Slered remate
FB 1 ViA at Remote Site 1

asdio 1

Yo
v v - >
- - - g Merlin PLUS 1
B " = nternet
= G ® Studio Codec }
A
Bidirectional stereo N

|!‘|’“0"8 audic 2 e
np ulpul UDP Audio UDP Audio : nput/Cutputy, _ Bidirectional stereo
( J—> Pon 5020 ™\ Portsozo /< "\ 182 remote audio 2

G L — e o=

__Meng nput/Output [ UDP Audio LIDP Audio ux Input/ Oulpul _ idectional l Merlin PLUS at
(I tema * ™ Ports030 /™ *\_Port 9030 or InputiOutput 3/ MenoF 2 Rl Al s

Connecting other Tieline Codecs

When a codec which only supports a mono or stereo audio stream attempts to connect (e.g.
Commander G3, i-Mix-G3 or Bridge-IT codecs not supporting a separate IFB audio stream), a Merlin
PLUS codec at the studio will accept the call and stream mono or stereo audio only. A second IP
codec or smartphone running the Report-IT application can also be configured to connect and deliver
the bidirectional mono IFB audio stream.

Merlin PLUS IP Codec at the Studio

e ...
=

Bidirectional Mono/Stereo
Remote Audio 1

Bidirectional Mono/Stereo
Remote Audio 2

{

Bidirectional mono IFB 1 Bidirectional mene IFB 2 l
L/ A3 83 8
* Pe e .8 5
_— = G ... 3
® o 2B = -"----_..
Twline; . Herfin :
M= O el :

Report-IT for  i-Mix codec for mono/

Merlin IP Codec at Remote Site 1 » :
IFB at Site 2 stereo program at Site 2

1 Important Note: Remember to lock the program when connecting a Mono or Stereo

=’ Ppeer-to-Peer + IFB program using two devices at the remote site. This will awid the first
mono or stereo call unloading the Peer-to-Peer + IFB program at the studio and loading
a mono or stereo peer-to-peer program, which would cause the second connection to fail.
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Configuring 2 x Mono or Stereo Peer-to-Peer + IFB Programs

In most situations the studio codec will answer incoming audio stream connections from 2 remote
sites. As a result, the following procedure explains configuration of the answering connections
required at studio codec.

ff Important Notes: Before you commence program configuration please note:
= e The auxiliary input is used by default for the IFB communications channel in Merlin
codecs.
¢ You cannot edit a program when it is currently loaded in the codec.

Lock a loaded custom program or multistream program in a codec to ensure it

cannot be unloaded by a codec dialing in with a different type of program. For

example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

o If your Merlin PLUS codec at the studio will receive both mono and stereo peer-to-
peer + IFB calls from different remote sites at different times, we recommend you
configure and load a 2 x Stereo Peer-to-Peer + IFB answering program and lock
this in the codec at the studio. This will accept both mono and stereo audio stream
connections. If a codec with a Mono Peer-to-Peer + IFB program calls the studio,
the incoming mono stream will be mixed to both the left and right outputs at the
studio.

e Some drop-down menus and settings may be greyed out intentionally depending on
features available and the transport selected (e.g. IP or ISDN).

e It is possible to save a program at several points throughout the program wizard
and use default settings to save configuration time.

o Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

e POTS is not supported for stereo audio stream connections.

¢ To learn more about programs see the section titled About Program Dialing.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
e Click in the text box to name the new program.
¢ Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select 2 x Mono/Stereo Peer-to-Peer + IFB, or if you want to use an existing program as a
template, select this option. Then click Next.

Create a New Program 4

Program Name: | 2 x Siereo p2p +IFB

& Mix: Runtime Mix v é
® This program should be created from the standard template 1
2 x Stereo Peer-to-Peer + IFB v ’

This program should be a copy of the existing program named '

4

3 ¥ mono answer b

il U N S E—— wanll

7:.5.\ Important Note: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.

3. To configure new program lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.
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(e

Configure Program Rules .

@ Rule to add: -— Select Rule — v + <
— Select Rule — J
Mo rules set Use a local input to connect/disconnect 2 x Stereo p2p + IFB L
Use two local inputs to connect/disconnect 2 x Stereo p2p + IFB
Use a local input to toggle a remote output i

Use a local input to toggle a local output ’
Use the connected state of 2 x Sterec p2p + IFB to toggle a local output| %
Use a local input to load a custom mix

S _, R e T ———

Important Notes for Rules:

The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline \irtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.
A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.
Relay reflection is not available for SIP and Multicast Client programs.
Connection-related rules are not displayed in Answer only audio streams.

Program level rules intended to activate dialing are not valid in Answer only programs or
audio streams.

For more details about rules see Creating Rules.

4. Enter a Stream Name, then add a Caller ID and configure the codec to Answer only. Then
click Next. Note: The caller ID is used to identify calls. Select Advertise On TieLink when
configuring answering audio streams that will be used as dialing destinations in TieLink Traversal
Server Contact Lists. For more details see Configuring TieLink Settings.

Stream Name: Audio Stream 1
© Caller ID: Audio Stream 1
DiallAnswer: Dial ar answer

Dial enly
@ Answer only
© Routing type: @ Default
Deterministic
Line Hunt

6 Advertise On TieLink:

‘\«. b e W Aaw A M,

Routing Type Options:

Default

e )/‘—\\\
ISDN | ( )
- &

No Dial Route or Answer Route is configured. An incoming call will be
routed to an audio stream on a first-come, first-served basis in a multi-
stream program. Note: By default IP streams are routed using audio
ports.

Deterministic

&

ISDN "\/PaT\S\/ of multiple audio streams using transports like ISDN or POTS. Use of

Select a Dial Route or Answer Route to configure deterministic routing

Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
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effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more
information.

Line Hunt Create line hunt groups for multiple incoming callers on a first come, first
= .~ . |sered basis. This is ideal for separating groups of inputs and outputs
(P "ISDN" (RPOTS | petween different studios or stations. See Line Hunt Call Answering for
more information.

5. Enter the name of the connection in the text box, then click Next.

Configure Connection for Audio Stream 1-»Incoming
Connection 1
This connection is named

Incoming Stereo Remote
This is an answering connection associated with audio stream
ij-\.udio Stream 1. Connections dialed from another codec that

match this connection configuration may be answered by this
codec |

6. Configure the transport settings:

SNNA

/ﬁa\] For IP click the drop-down Session Protocol menu and select Tieline Codecs and
= ensure the Any check-box is not selected.

Transport IP E| »
Session Protocol Tieline Codecs E| ,
Local Audio Port: | 9000 20 Any

i Important Note: The Local Audio Port is the port used by the local codec to
“=/ receive audio from the remote codec. When Tieline Codecs is the Session
Protocol selected (using Tieline session data), the Local Audio Port is
automatically configured as UDP audio port 9000 by default for the first audio
stream. Click to deselect the Any check-box to adjust this setting.

Click Next to specify jitter buffer settings, or create another answering connection. Click
to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.
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Buffer type: @ Auto Jitter Adapt

Fixed Buffer Level

Buffer - .

o Best Compromise v
priority:
Minimum ~
denth: 60 ms |
Maximum
denth: 1000 ms

Create another answering connection

AR S L

N AN,

ispN For ISDN settings are determined by ISDN module answering settings. For more details

see Configuring ISDN Answering.

(pots) For POTS, settings are determined by POTS module answering settings. For more

details see Configuring POTS Answering.

7. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Next to configure rules options.

iii. Click Next Stream to configure the IFB audio stream.

8. To configure new stream level rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

o
L

Configure Rules for Audio Stream 1 i

0 Rule to add: - Select Rule — v| + ‘
- Select Rule —- [ 3
Mo rules set Use the connected state of Audio Siream 1 to toggle a local output  h d

| Use the connected state and transport type of Audio Stream 1 o toggle a local output|

Important Notes:

e Connection-related rules are not displayed in Answer only audio streams.

e Program level rules intended to activate dialing are not valid in Answer only programs
or audio streams.

9. Click Next to configure the IFB audio stream. Enter the IFB Audio Stream Name, add a caller
ID and configure the codec to Answer only. Then click Next. Select Advertise On TieLink
when configuring answering audio streams that will be used as dialing destinations in TieLink
Traversal Sernver Contact Lists. For more details see Configuring TieLink Settings.
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Stream Name: IFB1

© Caller ID: IFB1|

DiallAnswer: Dial or answer
Dial only

® Answer only
© Routing type: ® Default
Deterministic

Line Hunt

P W W W Y

@ Advertise On TieLink:

L &J*‘“MM&}-’J

10.Enter the name of the second answering stream connection in the text box, then click Next.

This connection is named P ]

¢

Configure Connection for IFB 1->Incoming Connection 1 :Y
IFB1 Answer Cxn 1 ‘

This is an answering connection associated with audio stream
IFB 1. Connections dialed from another codec that match this
connection configuration may be answered by this codec.

11. Configure transport settings:

|p ) For IP click the drop-down Session Protocol menu and select Tieline Codecs and
ensure the Any check-box is not selected, then click Next.

Transport: IP E| J
Session Protocol: Tieline Codecs E| :
Lacal Audio Paort: 9010 : Any ’

Bt o

i Important Note: When Tieline Codecs is the Session Protocol selected
“=/ (using Tieline session data), the Local Audio Port is automatically configured
as UDP audio port 9010 by default for the second audio stream.

Click to configure:
e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum

depth of jitter over the connection. See Configuring the Jitter Buffer for more details.
o Alternatiely, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

Buffer type: '@ Auto Jitter Adapt

Fixed Buffer Level ;

Buffer

o Best Compromise v
priarity:

Minimum ~
denth: 60 ms

Maximum ~

denth: 1000 ms |
Create another answering connection )
A L e
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isDN ISDN settings are determined by ISDN module answering settings. For more details see
Configuring ISDN Answering.

(ﬁ\ POTS settings are determined by POTS module answering settings. For more details
see Configuring POTS Answering.

12. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box
for Create another answering connection and continue through the
wizard.

ii. Click Next to configure rules options.

iii. Click Next Stream to configure the second stereo audio stream and IFB
stream.

13. To configure new stream related rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 1

O Rule to add: - Select Rule — v| o4 ‘
- Select Rule — | L
Mo rules set Use the connected state of Audio Stream 1 to toggle a local output

| Use the connected state and transport type of Audio Siream 1 to toggle a local output|

=i ",‘_"r"m—-‘u&——‘.m" (U ST

/f Important Notes:
=/ Connection-related rules are not displayed in Answer only audio streams.
e Program level rules intended to activate dialing are not valid in Answer only programs
or audio streams.

14. Continue through the steps in the wizard to complete configuration of the second program audio
stream and second IFB audio stream, in the same way as the first audio streams were
configured. Click Save Program at the end of this process and then click Finish. This program
will now allow incoming codec calls to establish 2 x Mono/Stereo Peer-to-Peer + IFB
connections and stream audio as per the input/output and port assignments indicated in the
image at the beginning of this section. The newly created program can be loaded from within the
Program Manager panel and Connections panel.
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19.16 Configure Stereo + 4 x Mono Peer-to-Peer Dialing Programs

This program is allows a Merlin PLUS codec at the studio to answer one stereo and four mono
bidirectional audio streams.

Default Studio Input/Output and Audio Port Assignments for
1 Stereo + 4 Mono Remotes with SmartStream PLUS

Bidirectional

Input/Output and Audio Port Assignments
at Remote Sites

Exdirectional

stereo remote 1 - nwt‘ompa\‘ »( UOP Audio UDP Audio 1\ o inputiOutpul) stereo remote 1
182 ) Port 5000 Port 5000 182 *
- C e =
SmanStream PLUS L 2 .
redundant stream 1 Input' Output UDP Audio ¢ > UDP Audio Input'Output 9
182 Port 9001 Pon 2001 182 SmanStream PLUS
redundant stereo stream 1
Bidirectional P - Bidirectional mono
mano remote 1 Input/Outy UDP Audio UDPAudio \ . . (InputOutpit) . =~ remolel
B—ED—
Smantstream PLUS SmanStream PLUS
redundant mono o o redundant mono
| stream 1 lnpul‘gumtl qpouz ;’Ju‘d:n . \ ¥ ’J UPE'P‘ :ou?? — hp\‘l‘:hzmxl < sreamt
Merlin PLUS ¥ Y Yy v [/ N
{
YT~ S ;'_3 / Internet \
. S/ 2 - )
4
U R T % N r Bidrectional mono
(ﬁmomp} { UDP Audio / UDP Audio TnputOutpt remota 2
> 4 S > ponomo Ar\._f,/\—/"—‘> ponsczo )4 T1a2 ) 57
Bidirectional A
mono remote 2
Smanstream PLUS
redundant mono
InputOutput: UDP Audio UDP Audio Input/Cutput stream 2
4 Ponsazt % ™ Ponsozr ™ qa2

SmarStream PLUS
redundant mono stream 3

ﬁpumouvgﬁx}
Bidirectional ( 6 J

mono remote 4

SmartStream PLUS

SmartStream PLUS
redundant mono stream 2

faput Outpid\ UDP Audio
Ry | — <
Budirectional 5 - Port 9030

meno STL 3

Bidirectonal
mono remote 3

UDP Audio Input/'Output
— (s D))
SmanStream PLUS
redundant mano

UDP Audio stream 3

'"""“g“"‘" > Lonoosr > Botocsr > "‘""'E‘;““ B
Eidirectional
SmartStream PLUS
redundant mono
£y ‘nmn‘sompu - > L;?’:m ~ - B L;Izzx:o - lnpu‘lfgmu - stream 4 >

redundant mono stream 4

Configuring Stereo +4 x Mono Peer-to-Peer Programs

ah
N

Important Notes: Before you start program configuration please note:

You cannot edit a program when it is currently loaded in the codec.

Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

Session port 9002 is used by default for all audio streams. If you connect to a G3
codec using IP2 you will need to change the session port on the Merlin PLUS
codec to 9012 for the second audio stream connection, as this is used by default on
G3 codecs for IP2.

Some drop-down menus and settings may be greyed out intentionally depending on
features available and the transport selected (e.g. IP or ISDN).

It is possible to save a program at several points throughout the program wizard and
use default settings to save configuration time.

To learn more about programs see the section titled About Program Dialing.

The stereo audio stream is configured first and then the four mono audio streams.
Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

POTS is not supported for stereo audio stream connections.

Selection of a mono algorithm and associated settings is the only difference when
comparing configuration of a mono audio stream to a stereo audio stream.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
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e Click in the text box to name the new program.
o Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select Stereo + 4 x Mono Peer-to-Peer, or if you want to use an existing program as a
template, select this option. Then click Next.
Create a New Program

Program Name: | Stereo + 4 x Mono

O Mix: Runtime Mix v

.-‘“ e

@ This program should be created from the standard template

Stereo + 4 x Mono Peer-to-Peer

This program should be a copy of the existing program named

4
4
'

3 ¥ mono answer T
- Bl T iy, i e il u’
/f Important Note: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.

3. To configure new program lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Program Rules

\ |
O Rule to add: — Select Rule — v| & 4
--- Select Rule — | l
Mo rules set Use a local input to connect/disconnect Stereo + 4 x Mono i
Use two local inputs to connect/disconnect Stereo + 4 x Mono
Use a local input to toggle a remote output 4

Use a local input to toggle a local output 1
Use the connected state of Stereo + 4 x Mono to toggle a local output ’
Use a local input to load a custom mix

i . PP”M-&A&H—«M"M/

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline virtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

e Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

e Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

e Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.

e For more details about rules see Creating Rules.

(o)

4. Enter a Stream Name, then add a Caller ID and configure the codec to Answer only. Then
click Next. Note: The caller ID is used to identify calls. Select Advertise On TieLink when
configuring answering audio streams that will be used as dialing destinations in TieLink Traversal
Sernver Contact Lists. For more details see Configuring TieLink Settings.
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Stream Name: Audio Stream 1
| @ Caller ID: Audio Stream 1
: DiallAnswer: Dial or answer
Dial only

® Answer only

| © Routing type: o Default
Deterministic

Line Hunt
| © Advertise On TieLink:

Routing Type Options:

Default No Dial Route or Answer Route is configured. An incoming call will be
ISDN Gors routed to an audio stream on a first-come, first-served basig ina m.ulti-
- stream program. Note: By default IP streams are routed using audio
ports.
Deterministic Select a Dial Route or Answer Route to configure deterministic routing

P ISl:;N V/PE)?S\\ of_ multiple audio streams L_Jsing transports like ISDN or POTS. Use of
Q ~. &7 | Dial and Answer Routes is not usually necessary over IP because
dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more

information.
Line Hunt Create line hunt groups for multiple incoming callers on a first come, first
l"S’D’N Gors served bas_is. This is iQeaI for se_parating groups of inputs and ou';puts
- &7 | between different studios or stations. See Line Hunt Call Answering for

more information.

5. This audio stream connection in the wizard will configure the codec to connect the first audio
stream. Enter the name of the connection in the text box, then click Next.

Configure Connection for Audio Stream 1-=Incoming "
Connection 1 | .

This connection is named '
&

Incoming 1 y

This is an answering connection associated with audio stream f
Audio Stream 1. Connections dialed from another codec that

match this connection configuration may be answered by this i
codec.

6. Configure the transport settings for the connection, then click Next.

Transport: IP E‘ »
Session Protecol: Tieline Codecs E‘ I
Local Audio Port: 9000 - Any ’
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/i\ Important Note: See RS232 Data Configuration for detailed information on RS232 data
~~/  and see Enabling Relays and RS232 Data for more information on relay operations.

7. Configure the transport settings:

'/Tp\] For IP click the drop-down Session Protocol menu and select Tieline Codecs and
ensure the Any check-box is not selected.

Transport IP E| »
Session Praotocol Tieline Codecs E| ,
Local Audio Part 9000 = Any

i Important Note: The Local Audio Port is the port used by the local codec to
“=/ receive audio from the remote codec. When Tieline Codecs is the Session
Protocol selected (using Tieline session data), the Local Audio Port is
automatically configured as UDP audio port 9000 by default for the first audio
stream. Click to deselect the Any check-box to adjust this setting.

Click Next to specify jitter buffer settings, or create another answering connection. Click
to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

Buffer type: '@ Auto Jitter Adapt
Fixed Buffer Level

Buffer

o Best Compromise v
priority:
Minimum - |~
depth: o "l
Maximum .
1000 ms
depth: v

Create another answering connection

Ve Y N

N AN A,

ispN For ISDN settings are determined by ISDN module answering settings. For more details
see Configuring ISDN Answering.

(fc%\ For POTS, settings are determined by POTS module answering settings. For more
details see Configuring POTS Answering.

8. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Next to configure rules options.

iii. Click Next Stream to configure the second audio stream.

9. To configure new stream lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.
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Configure Rules for Audio Stream 1

1
O Rule to add: - Select Rule — v| 4 ‘
- Select Rule —
Mo rules set Use the connected state of Audio Stream 1 to toggle a local output LS J

Use the connacted state and transport type of Audio Stream 1 to toggle & local out

put

/& Important Note: Connection-related rules are not displayed in Answer only audio

streams.

10. Click Next to configure the next audio stream.

Configure the Second Peer-to-Peer Audio Stream

1. Enter the second Stream Name, add a caller ID and configure the program to Answer only.
Then click Next. Select Advertise On TieLink when configuring answering audio streams that
will be used as dialing destinations in TieLink Traversal Server Contact Lists. For more details
see Configuring TieLink Settings.

= —

| Stream Name: Audio Stream 2

| © Caller ID: Audio Stream 2
| Dial/Answer: Dial or answer
Dial only

® Answer only

|e Routing type: ® Default
Deterministic

Line Hunt

L W WS Y

| ® Advertise On TieLink: f

2. This audio stream connection in the wizard will allow the codec to dial and connect the second
audio stream. Enter the name of the connection in the text box, then click Next.

Configure Connection for Audio Stream 2->Incoming Connection 1 T
This connection is named
Incoming 1 | ¢

This is an answering connection associated with audio stream Audio Stream 2. ‘

« Connections dialed from ancther codec that match this connection configuration may be .
answered by this codec.
- BV i B e Y

3. Continue through the steps in the wizard and complete configuration of the second audio stream
(first mono audio stream) in the same way as the first audio stream was configured. Configure
the remaining mono audio streams in the same way. Click Save Program at the end of this
process, then click Finish to exit the wizard. Note: Load and lock this custom program to
ensure it cannot be unloaded by a codec dialing in with a different program type.

This program will allow incoming codec calls to establish Stereo + 4 x Mono Peer-to-Peer
connections and stream audio as per the input/output and port assignments indicated in the image
at the beginning of this section. The newly created program can be loaded from within the Program
Manager panel and Connections panel.
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19.17

\

e . _
e [E— e =i Merlin PLUS
A

Default 6 x Peer-to-Peer Program
Input and Audio Port Assignments

UDP Audio
—#=| Input/Output 1 |-t——p Port 9000 -

UDP Audio
| Input/Output 2 |-t——p Port 9010 i

UDP Audio
| Input/Output 3 |=g——p= Port 9020 -t

studio codec
UDP Audio
p——i=| INput/Output 4 |-e—p| Port 9030 -
UDP Audio
—={ Input/Output 5 |t——= Port 9040 £

g

UDP Audio
| Input/Output 6 4—

Internet

Configure 6 x Mono Peer-to-Peer Answering Programs

It is possible for a Merlin PLUS codec at the studio to create six simultaneous bidirectional mono
peer-to-peer audio stream connections with different remote codecs or smartphones using the
Report-IT app. The following image displays the default audio port settings used when creating a 6 x
Mono Peer-to-Peer Program. Remote codecs configured with corresponding audio port settings will
route audio to specific inputs/outputs of the Merlin PLUS codec as shown.

Remote Codec IP1
Audio Port Assignments

; Tiit. 1l B
UDP Audio i LI
Portaoos )< >/t4 4@
UDP Audio
Port 9010 )™ o
UDP Audio
™\ Portoozo /™ o I

UDP Audio
Port 9030 /™ >
UDP Audio
™\_Portooso »: I
..UDP Audio
Port 9050 ‘

Select the 6 x Mono Peer-to-Peer option from the drop-down menu in the first screen of the
program wizard to configure a program allowing up to six mono audio stream connections with
different IP codecs or smartphones using Report-IT.

In nearly all situations the studio codec will receive all calls. As a result, the following program
wizard procedure displays the various configuration screens to configure an answering connection
for each incoming call from up to 6 different devices.

Both mono and stereo audio stream connections can be answered by a Merlin PLUS codec when
using a 6 x Mono Peer-to-Peer program. To do this load and lock a 6 x Mono Peer-to-Peer
answering program in a Merlin PLUS codec at the studio. If a codec using a stereo program
attempts to connect then the studio codec will accept the call and mix the two incoming audio
channels into a single audio channel to allow a mono peer-to-peer connection.

See Configuring Merlin Point-to-Point Programs for more details about individual settings within the
program wizard.
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Routing 6 Incoming Mono Audio Streams to Specific Codec Outputs
/i“‘ Important Notes: Before you start program configuration please note:
= e You cannot edit a program when it is currently loaded in the codec.

e Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

e Some drop-down menus and settings may be greyed out intentionally depending on
features available and the transport selected (e.g. IP or ISDN).

e It is possible to save a program at several points throughout the program wizard and
use default settings to save configuration time.

e To learn more about programs see the section titled About Program Dialing.

e 6 audio streams must be configured.

o Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

If your intention is to ensure 6 incoming mono peer-to-peer audio stream connections are always
routed to the same outputs, configure a new answering program as follows:

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select
Program Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
¢ Click in the text box to name the new program.
e Click the Mix drop-down arrow to associate a custom matrix mix with the program if
required.
e Select 6 x Mono Peer-to-Peer, or if you want to use an existing program as a
template, select this option. Then click Next.

Create a New Program

Program Name: 6 Mono Answering|
8 Mix: Runtime Mix v J
1
® This program should be created from the standard template 4
6 % Mono Peer-to-Peer v ’
This program should be a copy of the existing program named (
3 x mono answer v

A S S T S— L TS
/i\‘ Important Note: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.

3. To configure new program level rules click the drop-down arrow and select the preferred
option from those available. Click the blue Plus symbol = to add a new rule and click the
Minus symbol == to remowe a rule.
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=

Configure Program Rules 1

O Rule to add: - Select Rule — v+

[~ Select Rule — | ’

No rules set 1
Use two local inputs to connect/disconnect 6 x Mono Answering
Use a local input to toggle a remote output 4
Use a local input to toggle a local output i
Use the connacted state of 6 x Mono Answering to toggle a local output "
Use a local input to load a custom mix

—-— '“_’-""‘“w-l-u--—u..m)‘u/

Important Notes for Rules:

The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline virtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.
A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet

Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.
e Relay reflection is not available for SIP and Multicast Client programs.
e Connection-related rules are not displayed in Answer only audio streams.
e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.
e For more details about rules see Creating Rules.

4. Enter a Stream Name, then add a Caller ID and configure the codec to Answer only.
Then click Next. Note: The caller ID is used to identify calls. Select Advertise On TieLink
when configuring answering audio streams that will be used as dialing destinations in TieLink
Traversal Server Contact Lists. For more details see Configuring Tielink Settings.

Stream Name: Audio Stream 1
| @ Caller ID: Audio Stream 1
Dial/Answer: Dial or answer
Dial only

® Answer only
| @ Routing type: o Default
Deterministic

Line Hunt

| @ Advertise On TieLink:

Routing Type Options:

Default

P
ISDN w
POTS )

No Dial Route or Answer Route is configured. An incoming call will be
routed to an audio stream on a first-come, first-served basis in a multi-
stream program. Note: By default IP streams are routed using audio
ports.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 215

Deterministic Select a Dial Route or Answer Route to configure deterministic routing
/IF\' ISbN /PE'FS of multiple audio streams using transports like ISDN or POTS. Use of
W 250 22 | Dial and Answer Routes is not usually necessary over IP because

dedicated ports or Line Hunt mode call answering is employed. However
dial routes can be used over IP when a single stream on an answering
codec answers using POTS and/or ISDN connections, as well as IP. This
effectively creates an answering group using different transports. See

Configuring ISDN Answering or Configuring POTS Answering for more
information.

Line Hunt Create line hunt groups for multiple incoming callers on a first come, first
served basis. This is ideal for separating groups of inputs and outputs
between different studios or stations. See Line Hunt Call Answering for
more information.

)

T P
) ( ISDN  ( )
&S 2 &P

5. Enter the name of the connection in the text box, then click Next.

1

Configure Connection for Remote 1->Incoming Connection
This connection is named ;

Incoming Report-T 1 |(
This is an answering connection associated with audio stream o
Remate 1. Connections dialed from another codec that match this -
connection configuration may be answered by this codec -

“.f“"u-u-l-—""“"

6. Configure the transport settings:

(|p ) For IP click the drop-down Session Protocol menu and select Tieline Codecs and
ensure the Any check-box is not selected, then click Next.

Transport IP E| »
Session Protocol Tieline Codecs E| ,
Local Audio Port 9000 2 Any

»

i Important Note: The Local Audio Port is used by the local codec to receive
= audio from the remote codec. When Tieline Codecs is the Session Protocol
selected (using Tieline session data), the Local Audio Port is automatically
configured as UDP audio port 9000 by default for the first audio stream.

Note: Deselecting the Any check-box ensures that any codec connecting using the
audio port specified will always be routed to codec output 1. By default, port 9000 is the
port specified for the first IP audio stream connection made by any Tieline codec; port
9010 is used by default for a second IP connection. Merlin PLUS default ports for mono
connections 3 to 6 are 9020, 9030, 9040 and 9050. If you need to change this setting on
your remote dialing codec, or in your Report-IT smartphone application, this will need to
be adjusted accordingly in the answering codec.

Click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatiely, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.
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Buffer type: @ Auto Jitter Adapt

Fixed Buffer Level
Buffer

pricrity: Best Compromise v
Minimum ~
depth: 80 ms e
Maximum

denth: 1000 ms

Create another answering connection

e s W

isDN . ISDN settings are determined by ISDN module answering settings. For more details see
Configuring ISDN Answering.

(pots) POTS settings are determined by POTS module answering settings. For more details
' see Configuring POTS Answetring.

7. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Next to configure rules options.

iii. Click Next Stream to configure the next audio stream's settings.

8. To configure new stream level rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol 4 to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 1

“
© Rule to add: Use the connected state of Audio Stream 1to togglea v + ‘
Use two local inputs to connect/disconnect Audio Stream 1 = 1
Connect on: Local Control Port Input =~ ¥ 1 C 4
i
Disconnect on: Local Control Port Input =~ ¥ 1 o ’

Connect Audio Stream 1 when Local Control Port Input 1 is activated and disconnect it
when Local Control Port Input 1 is activated.

{
—— ' _— F e Ny T saeeaey S I

/f Important Notes:
"=’ '« Connection-related rules are not displayed in Answer only audio streams.
e Program lewel rules intended to activate dialing are not valid in Answer only programs
or audio streams.

9. Click Next to enter the second Stream Name, add a Caller ID and configure the codec to
Answer only. Then click Next.
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Stream Name: Audio Stream 2

| @ Caller ID: Audio Stream 2
| Dial/Answer: Dial or answer
Dial only

® Answer only
|o Routing type: ® Default
Deterministic

Line Hunt

| ® Advertise On TieLink:

&w'—'ﬂ' u&f’ww’h“ \\r%,{?_ﬁ\y”k%;

\

10. Enter the name of the audio stream connection in the text box and click Next.

Configure Connection for Remote 2-»Incoming \
Connection 1 ‘J
-

This connection is named
Incoming Report-IT [ -
This is an answering connection associated with audio stream (

Remote 2. Connections dialed from another codec that match
this connection configuration may be answered by this codec.

11. Configure the transport settings for this connection:

For IP click the drop-down Session Protocol menu and select Tieline Codecs and
ensure the Any check-box is not selected, then click Next.

Transport: IP E| 3
Session Protocol: Tieline Codecs E| :
Laocal Audio Paort: 9010 : Any )

B st _p i o

Local Audio Port 9010 is used by default for a second IP connection.

Click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for
Buffer priority. It is also possible to configure the Minimum depth and Maximum
depth of jitter over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must
be between 12ms and 5000ms depending on the algorithm you select.

Buffer type: '@ Auto Jitter Adapt
Fixed Buffer Level ;

Buffer - i (

I Best Compromise A
priority: y
Minimum e ’
depth: 60 ms
Maximum 1000 ms 12 ’
depth: "l

Create another answering connection

A S L
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iSDN For ISDN settings are determined by ISDN module answering settings. For more details
see Configuring ISDN Answering.

@ For POTS, settings are determined by POTS module answering settings. For more

details see Configuring POTS Answering.

12. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for
Create another answering connection and continue through the wizard.

ii. Click Next to configure rules options.

iii. Click Next Stream to configure the next audio stream's settings.

13. To configure new stream lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol 4 to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 2

O Rule to add: Use the connected state of Audio Stream 2 to togglea v | +

Use the connected state of Audio Stream 2 to toggle a local output =
Qutput: Local Control Port Output v 1 -

=

When Audio Stream 2 is connectad, Local Control Port Output 1is ON, else itis OFF

M“‘_’u—n‘ ‘,~’4'M

W Ay L A A

14. Click Next to configure the next Stream Name, add a Caller ID and configure the codec to
Answer only. Then click Next. Select Advertise On TieLink when configuring answering
audio streams that will be used as dialing destinations in TieLink Traversal Serer Contact
Lists. For more details see Configuring TieLink Settings.

Stream Name: Audio Stream 3

O Caller ID: Audio Stream 3

Dial/Answer: Dial or answer
Dial only

® Answer only
O Routing type: e Default
Deterministic
Line Hunt

O Advertise On TieLink:
- ‘)‘J M A e

‘\—4“),%“\ - A

15. Enter the name of the audio stream connection in the text box and click Next.
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Configure Connection for Remote 3->Incoming

Connection 1
This connection is named

Incoming Report-IT 3|

This is an answering connection associated with audio stream

« Remaote 3. Connections dialed from another codec that match
this connection configuration may be answered by this codec.

16. Continue through the program wizard and configure all 6 connections, then click Save
Program to save program settings and click Finish to exit the wizard.

) W =X

/f Important Note: The default Merlin PLUS answering program uses audio port 9020 for

“=/  athird audio stream IP connection. Merlin PLUS default ports for mono connections 3
to 6 are 9020, 9030, 9040 and 9050. If you need to change this setting on your dialing
codec, or in your Report-IT smart phone application, this will need to be adjusted
accordingly in the answering codec.

17. The newly created program can be loaded from within the Program Manager panel and
Connections panel.
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19.18 Configure Multicast Client Programs

«h

i Important Notes: Before you commence program configuration please note:
g e Ensure all connection related settings like the port, algorithm, bit rate (etc) match
on both multicast sener and client programs or they will not connect successfully.

e You cannot edit a program when it is currently loaded in the codec.

e Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

e Some drop-down menus and settings may be greyed out intentionally depending on
features available.

e It is possible to save a program at several points throughout the program wizard
and use default settings to save configuration time.

e To learn more about programs see the section titled About Program Dialing.

o Always dial the multicast server codec connection first before connecting multicast
client codecs.

e Multicast client codecs will display return link quality (LQ) only. The Return reading
represents the audio being downloaded from the network locally. Multicast server
codecs do not display LQ readings.

e The default UDP audio port setting is 9000 for the first multicast, 9010 for the
second multicast and 9020 for the third multicast. The client and server port settings
must match to receive an audio stream. E.g. if a client codec wishes to receive
multicast audio stream 2 then it must use audio port 9010.

e Use firmware higher than 2.8.xx in the Bridge-IT, Genie and Merlin families of codecs to
enable auxiliary data.

e It is not possible to connect to a G3 codec and receive multicast IP audio streams.

e To copy multicast client programs onto multiple codecs see Backup and Restore
Functions.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
e Click in the text box to name the new program.
e Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select Multicast Client to configure a multicast program, or if you want to use an existing
program as a template, select this option. Then click Next.

Create a New Program

|
Program Name: = Multicast Client L
O Mix: Runtime Mix v 4

@ This program should be created from the standard template

Multicast Client v "
This program should be a copy of the existing program named ‘
3 x mono answer v

—— , _._’--M‘—---,_._‘.-.._ n 'A.._‘,

7{“ Important Notes: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.

3. To configure new program lewvel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.
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Configure Program Rules

O Rule to add: - Select Rule — v| o4 i
--- Select Rule — |

No rules set Use a local input to connect/disconnect Multicast Client h “
Use two local inputs to connect/disconnect Multicast Client J

Use a local input to toggle a remote output

Use a local input to toggle a local output

Use the connacted state of Multicast Client to toggle a local output
Use a local input to load a custom mix ’

VR o I B s, st

4

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline wrtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

¢ Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

o Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.

e For more details about rules see Creating Rules.

G

4. Enter the Stream Name, then click Next.

Configure Audio Stream 1 for Multicast Client

&

Stream Mame: | Audio Stream 1| 4

Dial/Answer: @ Dial only ‘
*"‘_"'_M‘““-ﬁ‘**‘-——u“}“‘u,

5. This audio stream connection in the wizard will allow the codec to dial. Enter the name of the
connection in the text box, then click Next.

Configure Connection for Audio Stream 1->Connection 1 A
This connection is named ‘

Cxn 1 (

4

This is a dialing connection associated with audio stream Audio
Stream 1. This connection will be initiated from this codec. 1

6. Configure the transport settings for the connection, then click Next. Note: select UDP/IP +RTP
for RFC compliant streaming.
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Configure Transport settings Audio Stream 1->Cxn 1
Transport: IP *
{
Session Protocol: Sessionless
Audio Protocol: UDP/IP + RTP E| ’
Encode/Decode: Decode Only ’
-+

Enable Auxiliary
Data: —’*/
Wkl s —at
/f Important Note: See RS232 Data Configuration for detailed information on RS232 data
and see Enabling Relays and RS232 Data for more information on relay operations.

7. Configure the multicast IP address and Local Audio Port (the same multicast address and port
must be used for both the server and client programs), then specify which IP streaming interface
is used to dial this connection, e.g. Primary (port ETH1) or Secondary (port ETH2), then click
Next. Note: By default Any will select ETHL if it is available and ETH2 if it is unavailable.

Enter Destination Audio Stream 1->Cxn 1 -
Address: 224 0255 255 '
Local Audio Port: 9000 : Automatic ‘

Via: Any E| ;

‘J“"‘MJ“JP*‘J

8. Click the drop-down arrows on the right-hand side of each text box to select the Encoding,
Sample rate, Bit rate or Sample size options. Click Next to continue.

Select Encodings Audio Stream 1->Cxn 1

Receiving

Encoding: Music Stereo E| 3
Sample rate: 32 kHz r 4
Bit rate: 64 kbps E| X 4

po “J‘-I"‘J\-Jl"f"‘r

9. Click to configure:

o Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for Buffer
priority. It is also possible to configure the Minimum depth and Maximum depth of jitter
over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must be
between 12ms and 5000ms depending on the algorithm you select.

Next, select Return FEC Enabled to enable RFC2733 compliant Forward Error Correction, which is
available because multicast connections are sessionless. Follow the instructions in the right-hand
pane. When configuration is complete click Next.
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Configure SmartStream Audio Stream 1->Cxn 1
Buffer type: ® Auto Jitter Adapt

Fixed Buffer Level

J
Buffer priority: Best Compromise E| '
Minimum depth: 60 ms : ‘1'
Maximum depth: 1000 ms : '
5=
Return FEC
s 224.0.255 255 [ 4
Address:
-
Return FEC Enabled Y
The
Local FEC Port: 9002 = " ¢
pa

w
=8

FEC Via: Any u

/& Important Notes: Automatic or fixed jitter buffer settings can be adjusted on individual
client codecs as required. There is no jitter buffer setting on the server codec because it
never receives audio packets.

10. Click the Enable Auto Reconnect check-box to turn this feature on, then click Next.

Configure Failover & Auto Reconnect Audio Stream
1-»>Cxn 1

Enable Auto Reconnect

11. After configuring these settings there are 2 options:

i. Click Next to configure Rules.
ii. Click Save Program to save the program.

Configuring Rules

1. To configure new stream level rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol 4 to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 1

® Rule to add: -— Select Rule — v | +

--- Select Rule —

Use two local inputs to connect/disconnect Audio Stream 1
Use a local input to connect/disconnect Audio Stream 1
Setup a trigger to failover or failback Audio Stream 1

Use a local input to toggle a remote output

Use the connected state of Audio Stream 1 to toggle a local output

Use the connected state and transport type of Audio Stream 1 to toggle a local output

No rules set

2. Click Save Program to complete configuration of the program.

3. Click Finish to exit the wizard.

4. Configure multicast server and multicast client programs and load all codecs with the
appropriate program. Select and connect audio streams in a program using the
Connections panel, or dial the program manually using the codec front panel. Dial the
multicast server program connection first and then connect multicast client codec programs
to begin receiving multicast streams.
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19.19 Configuring SIP

The codec is fully EBU N/ACIP Tech 3326 compliant when connecting using SIP (Session Initiation
Protocol) to other brands of IP codecs. For more background on SIP connections and the
differences between registered and unregistered peer-to-peer SIP connections see About SIP.

To configure the codec to dial over SIP using a SIP Sener you will need to:

1. Register the codec to a SIP sener using SIP account credentials.

2. Configure a SIP interface in the codec. Note: This SIP1 or SIP2 interface will include the
proxy and port settings, as well as the selected IP interface used to make the connection,
e.g. ETH1 or ETH2.

3. Create a SIP_program using the front panel via the Home screen, or create a SIP program
using the HTML5 Toolbox Web-GUI.

7:.5.\ Important Notes:
=/

The codec supports dialing over SIP using a registered SIP server account, or peer-to-
peer using one of the two SIP interfaces SIP1 and SIP 2.
SIP dialing is only supported over point-to-point connections.
Some ISPs and/or cellular networks may block SIP traffic over UDP port 5060.
Tieline G3 codecs do not support connections using algorithms like AAC, aptX
Enhanced and Opus and will default to MPEG Layer 2 if an incoming call is configured
to use these algorithms.
Failover is not available with SIP and SmartStream PLUS redundant streaming is not
available with SIP or sessionless visit www.tieline.com.
When connecting to a Tieline G3 codec using SIP you need to manually select the G3
audio reference level. To do this select Home screen > Settings > Audio >
Reference Level > Tieline G3. In addition, select the following on the G3 codec prior
to dialing.

= Select either a mono or stereo profile

= Select [Menu] > [Configuration] > [IP1 Setup] > [Session Type] > [SIP]

= Select [Menu] > [Configuration] > [IP1 Setup] > [Algorithm] > [G711/G722 or

MP2]
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19.19.1 Configuring SIP Interfaces
The codec supports dialing over two SIP interfaces simultaneously.
/i\‘ Important Notes:
=/ 1. SIP interfaces are disabled by default.

2. SIP1is configured to use ETH1 by default, which is mapped to the Primary Via
interface by default.

3. SIP2 is configured to use ETH2 by default, which is mapped to the Secondary Via
interface by default.

4. SIP1 and SIP2 each need to use a separate IP interface when connecting, e.g. ETH1
or ETH2.

5. SIP1 and SIP2 can each make multiple SIP calls, e.g. two calls can be made over
SIP1, or two calls can be made over SIP2.

6. The settings for SIP1 and SIP2 cannot be edited if the interface has been enabled.

7. Enter a public IP address in the Public IP text box if you want to dial over SIP from
behind a firewall. Then configure port forwarding to route traffic to the codec's local IP
address behind your firewall. Note: Do not enter a Public IP address if STUN is
configured. They cannot be used together because both will attempt to use a public IP
address over SIP. STUN settings are prioritized and used if both are configured.

To configure SIP1 or SIP2:

1. Open the HTML5 Toolbox Web-GUI and click Transport and then click SIP Interfaces to view
and configure SIP interface settings.

2. Default SIP settings are configured and select Interface SIP1 or Interface SIP2 to adjust each
interface. Note: Ensure each interface uses a unique "Via" IP interface because they can't share

one, e.g. ETH1.

SIP Interfaces x ’

Interface SIP1 @ Interface SIP2 @ +

+ | Enable :

Session Port | - | 5060 e L
Audio Port Start| - | 5004 3 | = /

»
Audio Port End | - | 5054 + ,

Via| ETH1 v *

Outbound Proxy
Qutbound Proxy Port | - 5060 +
STUN Server | stun.ekiga.net
STUN Port| - | 3478 +
STUN Keep-Alive | 15
NAT Type Port Restricted
Public IP

Answer Route | - 0 +

3. Select the Enable check-box and then click the Save button to confirm settings.
4. The SIP interface indicator is green when an interface is enabled and red when it is disabled.
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SIP Interfaces X ¢
Interface SIP1 @ Interface SIF2 @ |
L------------ ‘
¥l Enable
Session port | - 5060 + ;
Audio port statt = - 5004 + e ,

hwau'_J

19.19.2 Configuring SIP Accounts

Up to 6 SIP accounts can be configured in the codec and registering codecs for SIP connectivity is
simple. First, select the SIP server to which you will register your codec. On a LAN this may be
your own server, or it could be one of the many internet servers available. We recommend that you
use your own SIP serer and configure it to use G.711, G.722, MP2 and AAC algorithms. This is
because most internet SIP servers are for VolP phones and are only configured for G.711 and GSM
algorithms.

When you register an account with a SIP server you will be provided with:

Username
Authorized User
SIP address
Domain

Realm

Registrar
Registar port
Outbound Proxy
Proxy port
Password
Registration Timeout (this shouldn't need to be adjusted from the default setting).

‘€ Important Notes:

L ¢ In most situations it is best to configure a SIP account when the codec is configured
with a public IP address.
e Each SIP account can only be mapped to a single SIP interface, i.e. SIP1 or SIP 2.
e Up to 6 SIP accounts can be added to the codec.
e To configure a SIP Account using the codec LCD SCREEN see Configuring SIP
Accounts.

Adding a SIP Account

Enter SIP account details and register the account in your codec. Once configured, the codec will
contact the SIP sener automatically to acknowledge its presence over a wide area network when
connected to a public IP address.

1. Open the HTML5 Toolbox Web-GUI and click Transport and then click SIP Accounts to
view and configure SIP account settings.
2. Click to select one of the unused Accounts at the top of the SIP Accounts panel.
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SIP Accounts X i
tieline_02 @getonsip.com @ Account 3 @ Account 4 @ *

Account 5 @ Account & @ 5
Not Registered 4

[T Enable j
Username

¢

Domain 4

M%"MJ‘M",—-J

3. Enter the SIP account details into the relevant text boxes, including the registration
Timeout (which shouldn't need to be adjusted from the default setting). Also ensure a SIP
Interface is selected (e.g. SIP1 or SIP2.) The SIP interface contains settings related to
ports and the selected Via interface, e.g. ETH1 or ETH2. See Configuring SIP_Interfaces for

more details.
SIP Accounts E
tieline_02@getonsip.com @ Account 2 @ Account 3 @ Account 4 @
Account 5 @ Account G @
Mot Registered
+| Enable

Username | tieline_test1
Domain | getonsip.com
Auth User  getonsip_tieline_test1
Password
Realm
Registrar Server | getonsip.com
Registrar Server Port - | 5060 +
Proxy Server | sip.onsip.com

Proxy Server Port | - 5060 £

Timeout | 3600

Save Undo

4. Click the Enable check-box at the top of the panel and then click the Save button to
register the codec to the sener.

5. Ifan account is registered successfully, the account registration indicator changes from red
to green, and Not Registered (above the Enable check-box) becomes Registered.
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SIP Accounts ®
i & &R N N N &8 N N |
tieline_02@getonsip.com @ ti_eline test@gt-wi&c-ﬁ -_ Account 3 @
Account 4 @ Account 5 @ Account 6@
— -
Eemstereﬂ
- -
+  Enable
Username tieline_test1
Domain | getonsip.com
Auth User | getonsip_tieline_test1
Password
Realm

Reqgistrar Server | getonsip.com
Registrar Server Port - - R060 +
Proxy Server | sip.onsip.com

Proxy Server Port | - 5060 £

Timeout | 3600

Save Undo

6. In the Toolbox Web-GUI the red SIP indicator adjacent to the codec Online indicator also
changes to green when an account is currently registered in the codec and ready to be used
when dialing over SIP.

] - L k| ‘
Tieline™ .2. 2. ¢ )
+

L 4

SIP Accounts

tieline_test1@getonsip.com @ Account 2 @ Account 3.’
Account 5 @ Account G @ r
Registered .

A e g R N

7. Once enabled, the SIP account can be selected when creating a new SIP connection.

@ Important Notes: Some ISPs may block SIP traffic over UDP port 5060.

Troubleshooting SIP Registration

If a SIP account is not registering successfully please check the following:

1. Confirm all account registration information has been entered correctly.

2. Confirm the SIP interface (SIP1 or SIP2) configured as the Via in the account is enabled.

3. Verify that the Via selection in the SIP1 or SIP2 interface settings corresponds with the
network interface being used by the codec to register the account. E.g. ETH1, ETH2.
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19.19.3 Configure SIP White and Blacklists

The SIP Filter Lists panel allows filtering of SIP URIs and User Agents to provide greater security
for your codec connections. For example, add trusted network codecs to the URI Whitelist in this
panel and only codecs using these SIP URIs will be able to connect. This is like saying, "if you have
the key you can open the door" and is perhaps the easiest way to filter outside access to your
codec's "front door".

It is also possible to add SIP URIs to the URI Blacklist and add user agents to the User Agent
Blacklist to deny them access to the codec. These blacklists also filter unwanted traffic and
increase the likelihood of rejecting unwanted traffic. Note: If an incoming SIP caller is not on the URI
Whitelist it will be scanned using the URI Blacklist. If there is no match it will be scanned using the
User Agent Blacklist. A connection will be established if there is no match on either Blacklist.

fi\ Important Note: To only allow a predefined list of codecs to connect, add them to the
=/ URI Whitelist and add a wildcard (asterisk) * to the URI Blacklist: all incoming calls will
be blocked except for codecs in the Whitelist.

Filter URIs and User Agents

1. Open the HTML5 Toolbox Web-GUI and click Transport in the Menu Bar, then click SIP Filter
Lists to launch the SIP Filter Lists panel.

SIP Filter Lists o & x

URI Whitelist + Save D URIBlacklist + Save 'O User Agent Blacklist + Sae 9

= x = x = sipcli x
= | friendly-scanner x
= sipvicious x

2. Click the Plus symbol * for URI Whitelist, URI Blacklist or User Agent Blacklist to add a
new item to the list.

3. Enter the new item in the text box, click to select the check-box and then click Save to store
the new setting.

4. Click the Undo symbol 2 to undo editing and click and drag the List symbol = to shift the
position of whitelist and blacklist items.
? Important Note: Some codec manufacturers allow whitelisting of calls by ‘User Agent.'
= Therefore, it may be necessary to enter a Tieline codec user agent into a non-Tieline
codec to allow it to connect to a Tieline SIP-enabled codec. From firmware V2.16.xx the
user agent in the codec is configured as "Tieline <Product Name> <Firmware Version>".
E.qg. Tieline Bridge-IT \2.18.68
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Using Regular Expressions

To filter using regular expressions in the SIP Filter Lists panel, click the Options symbol in the
top right-hand corner of the panel and then click to select the Use Regular Expressions check-
box.

o ¥ x

\gent Bla Use Regular Expressions: |«
pcli x
tiendly-scanner x
APVICIOUS x

g\- Important Note: Regular expressions should not use ~ and $ anchors because searches
=/ implicitly try to match anywhere in the line.

19.20 Configure Peer-to-Peer SIP Programs

SIP programs are like a normal IP program to configure, with two small differences; entering a SIP
address and selecting SIP as the Session Protocol.

g\- Important Notes: Before you start program configuration please note:
= e You cannot edit a program when it is currently loaded in the codec.
e Some drop-down menus and settings may be greyed out intentionally depending on
features available.
¢ Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.
¢ To learn more about programs see the section titled About Program Dialing.
Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.
e Ensure the appropriate TCP and UDP audio ports are open in your firewall to allow
SIP audio streams to connect. See Installing the Codec at the Studio for more
information.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
e Click in the text box to name the new program.
e Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select Mono/Stereo Peer-to-Peer, or if you want to use an existing program as a template,
select this option. Then click Next.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 231

Create a New Program

i

Program Name: SIP1 ‘
O Mix: Runtime Mix v J

@ This program should be created from the standard template {
Stereo Peer-to-Peer r “
This program should be a copy of the existing program named ’

2 x Mono v ‘

e _' ‘Jﬂr‘”\-—‘-._‘..__..."‘_""u,’

<

1 Important Notes: When you use an existing program as a template, the new program
=/

inherits all the settings of the template program and you can adjust these settings as
required by continuing through the program wizard.

3. To configure new program lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Program Rules
. o
0 Rule to add: - Select Rule — v+ &

[ — Select Rule —
No rules set Use a local input to connect/disconnect SIP1 ‘
Use two local inputs to connect/disconnect SIP1 ’
Use a local input to toggle a remote output 1
Use a local input to toggle a local output ‘
Use the connacted state of SIP1 to toggle a local output
Use a local input to load a custom mix -

- _, . P il B e saainilP W J

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline \irtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

¢ Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

¢ A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

¢ Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

¢ Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.

e For more details about rules see Creating Rules.

(e

4. Enter the Stream Name and configure the codec to dial, answer or dial and answer. Then click
Next.

Note: The following example will display how to configure a dial and answer program. If you want the
codec to either dial or answer only, select the option and the wizard will automatically display
screens to allow you to configure the codec correctly. Please note that caller ID, dial routes,
TieLink, and G3 profile or G3 channel information can not be used for SIP connections because
Tieline session data is replaced by SDP for SIP connections.
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Configure Audio Stream 1 for SIP1 »
This audio stream is named

Audio Stream 1

\éM\m

The caller ID will be
Audio Stream 1

The connections associated with this audio stream will allow this codec to:

@ Dial or answer
Dial only

Answer anly

B Y e T e e

ey b agg

5. This audio stream connection in the wizard will allow the codec to dial. Enter the name of

the connection in the text box, then click Next.

Configure Connection for Audio Stream 1->Connection 1 |‘_
This connection is named

Cxn 1 "

This is a dialing connection associated with audio stream Audio |
Stream 1. This connection will be initiated from this codec.

it o I miion B gt

6. Configure the transport settings for the connection. Ensure that you select:
e |P as the Transport.
o SIP from the Session Protocol menu option.

Then click Next.

Configure Transport settings Audio Stream 1->Cxn 1 h
Transport: P v

Session
Protocal:

Encode/Decode: Both v 1
Connect o
Timeout: 120 R

i Y T o R

7. Configure the destination codec Address if you are dialing peer-to-peer, then specify the

network interface used to dial the connection, e.g. Primary (Ethernet port 1). Enter the
name of a registered SIP account if you are using a SIP server to establish a connection. If
you wish to dial from one of the codec's registered accounts, then enter the account name in
the Account field using the format accounthname@sipsernerdomain, e.g.
tieline_testl@getonsip.com. In this configuration the account interface will be used rather
than the specified Via, e.g. if the account is using SIP2 and this is configured to use
Ethernet 2, then the call will proceed using Ethernet 2. If you do not wish to use an account
for the dial then leave the Account field blank and select the required interface. Note: the
interface must be associated with either SIP1 or SIP2 for the call to be able to proceed.

Enter Destination Audio Stream 1->Cxn 1 '
Address: 203.36.205.163 a
Via: Any E| -

»
Account: tieline_test1@getonsip.com | -
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At this point you can click Save Program and save the program with default algorithm and jitter
settings. Alternatively, click Next to confirm and specify algorithm and jitter settings for this
connection and configure backup audio settings (recommended).

‘€ Important Notes:

@ e The default UDP audio port when using SIP for a peer-to-peer connection is 5004 in
Tieline codecs. To contact a codec that is behind a firewall or NAT-enabled router, it is
essential that this and all other relevant ports are open and forwarded to the other

device.

e Tieline codecs automatically add "sip:" to the address you enter in the Address field

when dialing, so it's not necessary to add this.

Enter the IP address or SIP URI, then a full colon and the session port number to

change the session port from the default setting 5060.
Enter Destination Audio Stream 2->Cxn 1

1

Address:

Via:

Account:

203.36.205.174:5070

Any E| iy

tieline_02@getonsip.com

8. Click the drop-down arrows on the right-hand side of each active drop-down menu to adjust
the Encoding, Sample rate or Bit rate parameters. Click Next to continue.

Select Encodings Audio Stream 1->Cxn 1 b |

Transmitting

Encoding:
Sample rate:
Bit rate:
Receiving
Encoding:
Sample rate:

Bit rate:

MP2 Stereo E| :
32 kHz E| 1
128 kbps E| 4

v UseTx 3
MP2 Stereo )
32 kHz f
128 kbps

S ot Y -J'.‘_..r'

9. Click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for Buffer
priority. It is also possible to configure the Minimum depth and Maximum depth of jitter
over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must be
between 12ms and 5000ms depending on the algorithm you select.

¢ RFC-compliant FEC can also be configured if required and the percentage is configurable.
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Configure SmartStream Audio Stream 1->Cxn 1

Buffer type: @ Auto Jitter Adapt (
Fixed Buffer Level r
Buff .
. er Best Compromise v Y
priority:
Minimum
depth: 60 ms )
E?;II'T um 1000 ms .
- .
Send FEC
en | RFC2733 v ¢
Type
MNone
FEC:
RFC5109
I i "—"}

10. Click Add a remote jitter preference to send preferred jitter settings to a remote codec.
Note: this is just a preference as per EBU Tech 3368 and there is no guarantee that the
remote codec will accept or support these jitter configuration settings. Verify configuration
settings on the remote codec to ensure settings are correct. Recommended jitter buffer
limits are as follows:

e 1,000ms for PCM and G.711, G.722 and aptX Enhanced encoding.

e 2,500ms for AAC ELD, AAC LD.

e 5,000 for all other algorithms including Opus, MP2, AAC, AAC-HE, Tieline Music and Music
PLUS.

Remate jitter preference 1 (Delete)

@ Buffer type: ® Auto Jitter Adapt

Fixed Buffer Lavel

@ Minimum depth: 60 ms |

<

¥

O Maximum depth: | 1000 ms

11. Click Next to select the check-box if you want to Enable Auto Reconnect.

Configure Failover & Auto Reconnect Audic %
Stream 1->Cxn 1 1

+ Enable Auto Reconnect ’
WWJ‘ I" ’

12. Click Next to name the answering connection for when calls are received by the codec.

| 9T W s = 3

Configure Connection for Audio Stream
1->Incoming Connection 1
This connection is named

Incoming 1

This is an answering connection associated with audio
« stream Audio Stream 1. Connections dialed from
another codec that match this connection configuration

may be answered by this codec.
el ’ ‘..--"‘ * ....’ .

13. Click Next to configure the Session Protocol as SIP for the answering connection to receive a
SIP call.
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Configure Transport settings Audio Stream 1-=Answering Cxn 1

O Transport: IP v ‘4
O Session Protocol: SIP v
PP W i, i i B u’

14. Click Next to configure the jitter buffer settings for the answering connection.

Configure SmartStream Audio Stream 1->Incoming 1

Buffer type: '@ Auto Jitter Adapt

Fixed Buffer Level

Buffer - .

R Best Compromise v
priorty:
Minimum ~
depth: 60 ms
Maximum ~
depth: 1000 ms

Create another answering connection ,

14. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for Create
another answering connection and continue through the wizard.

ii. Click Save Program to save the program at this point.

iii. Click Next to configure rules options.

15. To configure new stream level rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 1

6 Rule to add: Use the connected state of Audio Stream 1totogglea v

Use two local inputs to connect/disconnect Audio Stream 1 =

{
<
t

Connect on: Local Control Port Input v 1 - ‘.

Disconnect on: Local Control Port Input v 1 : é

o
Connect Audio Stream 1 when Local Control Port Input 1 is activated and disconnect it ‘
when Local Control Port Input 1 is activated.

"i\ Important Note: Program level rules intended to activate dialing are not valid in Answer
= only programs or audio streams.

16. Click Save Program to save the program.

17. Click Finish to exit the wizard.

18. The newly created program can be loaded from within the Program Manager panel,
Connections panel and the Program Loader panel (in the Quick Connect web-GUI). Select
and connect audio streams in a program using the Connections panel, or connect the program
manually using the codec front panel.
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19.21 Configure Multiple Stream SIP Programs

To configure a multiple stream SIP program simply create a new program and configure each SIP
audio stream as you would for a single SIP Peer-to-Peer program. In the following example a 2 x
Mono Peer-to-Peer dial and answer program is being configured.

Configuring a 2 x Mono Peer-to-Peer SIP Program
/& Important Notes: Before you start program configuration please note:
= e You cannot edit a program when it is currently loaded in the codec.

e Some drop-down menus and settings may be greyed out intentionally depending on
features available.

o Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

e To learn more about programs see the section titled About Program Dialing.

e Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

e Ensure the appropriate TCP and UDP audio ports are open in your firewall to allow
SIP audio streams to connect. See Installing the Codec at the Studio for more
information.

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click the New Program button to open the wizard and:
e Click in the text box to name the new program.
e Click the Mix drop-down arrow to associate a custom matrix mix with the program if required.
e Select 2 x Mono Peer-to-Peer, or if you want to use an existing program as a template,
select this option. Then click Next.

Create a New Program

Y
Program Name: | SIP 2xMono ‘
O Mix: Runtime Mix v d
1
® This program should be created from the standard template
2 % Mono Peer-to-Peer v ‘
This program should be a copy of the existing program namad ’
2 x Mono v ’
DR = U,

*i\ Important Note: When you decide to use an existing program as a template, the new
=/ program inherits all the settings of the template program and you can adjust these
settings as required by continuing through the program wizard.

3. To configure new program lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol = to add a new rule and click the Minus
symbol == to remowe a rule.
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Configure Program Rules

® Rule to add: —- Select Rule — v| + ‘

--- Select Rule —

Use a local input to connect/disconnect SIP 2 x Mono S
Use two local inputs to connect/disconnect SIP 2 x Mond i
Use a local input to toggle a remote output -(
Use a local input to toggle a local output 4
Use the connected state of SIP 2 x Mono to toggle a local output ‘
Use a local input to load a custom mix

-—“__ P .u_’- I i R e il I u,

No rules set

Important Notes for Rules:

e The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline virtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

¢ Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.

e A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

¢ Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must have the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.

¢ Relay reflection is not available for SIP and Multicast Client programs.

e Connection-related rules are not displayed in Answer only audio streams.

e Program lewel rules intended to activate dialing are not valid in Answer only programs or
audio streams.

e For more details about rules see Creating Rules.

(e

4. Enter the Stream Name and configure the codec to dial, answer or dial and answer. Then
click Next.

Note: The following example will display how to configure a dial and answer program. If you want the
codec to either dial or answer only, select the option and the wizard will automatically display
screens to allow you to configure the codec correctly. When answering multiple SIP connections,
answer routes can be used to create deterministic dialing, which routes audio from incoming calls
consistently to the same inputs and outputs. For more information please see Answering Multiple
SIP_Peer-to-Peer Programs. Please note that caller ID, dial routes, TieLink, and G3 profile or G3
channel information can not be used for SIP connections because Tieline session data is replaced
by SDP for SIP connections.

Configure Audio Stream 1 for SIP 2 x Mono &
This audio stream is named

Audio Stream 1| f

The caller ID will be "
Audio Stream 1 f
The connections associated with this audio stream will allow this codec to: ,
® Dial or answer /
"4

Dial only

L e s s

5. This audio stream connection in the wizard will allow the codec to dial. Enter the name of
the connection in the text box, then click Next.

© Tieline Research Pty. Ltd. 2020



238 Merlin PLUS User Manual v3

Configure Connection for Audio Stream 1->Connection 1 1
This connection is named

Cxn 1

1
This is a dialing connection associated with audio stream Audio f

Stream 1. This connection will ke initiated from this codec.

6. Configure the transport settings for the connection. Ensure that you select:
¢ |P as the Transport.
e SIP from the Session Protocol menu option.

Then click Next.

Configure Transport settings Audio Stream 1->Cxn 1 h

Transport: P v
Session
Protocal: siP ' i
Encode/Decode: . Both v
C t ~
Zonnee ) 120 sec

meout: =

7. Configure the destination codec Address if you are dialing peer-to-peer, then specify the
network interface used to dial the connection, e.g. Primary (Ethernet port 1). Enter the
name of a registered SIP account if you are using a SIP server to establish a connection.
Use the format accountname@sipserverdomain, e.g. tieline_testl@getonsip.com

Enter Destination Audio Stream 1->Cxn 1 ‘ r

Address: 203.36.205.163 +
A

Via: Any E| ;

Account: tieline_test1@getonsip.com '

At this point you can click Save Program and save the program with default algorithm and jitter
settings. Alternatively, click Next to confirm and specify algorithm and jitter settings for this
connection and configure backup audio settings (recommended).

/&% Important Notes:
e Enter the IP address or SIP URI, then a full colon and the session port number to
change the session port from the default setting 5060.

Enter Destination Audio Stream 2->Cxn 1 1

Address: 203.36.205.174:5070

z
Via: Any E|
Account: tieline_02@getonsip.com

e The audio port used by the codecs is allocated automatically from the 'pool’ of ports
specified in the SIP Interfaces panel. The default setting is 5004 to 5054.

e To contact a codec that is behind a firewall or NAT-enabled router, it is essential that
this and all other relevant ports are open and forwarded to the other device.

¢ Tieline codecs automatically add "sip:" to the address you enter in the Address field
when dialing, so it's not necessary to add this.
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8. Click the drop-down arrows on the right-hand side of each active drop-down menu to adjust
the Encoding, Sample rate or Bit rate parameters. Click Next to continue.

Select Encodings Audio Stream 1->Cxn 1
Transmitting

Encoding: G.722 E| '

t ]
Sample rate: 16 kHz J
Bit rate: 64 kbps J
Receiving + Use Tx *

L
Encoding: G.722 (
Sample rate: 16 kHz '
Bit rate: 64 kbps

9. Click to configure:

e Auto Jitter Adapt and the preferred auto jitter setting using the drop-down arrow for Buffer
priority. It is also possible to configure the Minimum depth and Maximum depth of jitter
over the connection. See Configuring the Jitter Buffer for more details.

o Alternatively, select a Fixed Buffer Level and enter the Jitter Depth, which must be
between 12ms and 5000ms depending on the algorithm you select.

¢ RFC-compliant FEC can also be configured if required and the percentage is configurable.

Configure SmartStream Audio Stream 1->Cxn 1

Buffer type: @ Auto Jitter Adapt (
Fixed Buffer Level ’
Buff ]
N er Best Compromise v .
prority:
Minimum ~
denth: 60 ms }
31:;; um 1000 ms [ .
. - '
S C
SendFE RFC2733 v ¢
vpe ) 1
None
FEC
| RFC5109 |

10. Click Add a remote jitter preference to send preferred jitter settings to a remote codec.
Note: this is just a preference as per EBU Tech 3368 and there is no guarantee that the
remote codec will accept or support these jitter configuration settings. Verify configuration
settings on the remote codec to ensure settings are correct. Recommended jitter buffer
limits are as follows:

e 1,000ms for PCM and G.711, G.722 and aptX Enhanced encoding.

e 2,500ms for AAC ELD, AAC LD.

e 5,000 for all other algorithms including Opus, MP2, AAC, AAC-HE, Tieline Music and Music

PLUS.
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Remote jitter preference 1 (Delete)

@ Buffer type: ® Auto Jitter Adapt
Fixed Buffer Lavel

@ Minimum depth: 60 ms

@ Maximum depth: | 1000 ms

11. Click Next to select the check-box if you want to Enable Auto Reconnect.

Configure Failover & Auto Reconnect Audio '
Stream 1->Cxn 1 @

+ Enable Auto Reconnect
-

12. Click Next to name the answering connection for when calls are received by the codec.

Configure Connection for Audio Stream 1
1-#Incoming Connection 1
This connection is named

Incoming 1

This is an answering connection associated with audio
« stream Audio Stream 1. Connections dialed from
another codec that match this connection configuration

may be answered by this codec.
e . ‘m L ...’ "

13. Click Next to configure the Session Protocol as SIP for the answering connection to
receive a SIP call.

’x. oy N, L T S

Configure Transport settings Audio Stream
1-=Incoming 1 f

Transport: IP E|

Session Protocol: | SIP B

14. Click Next to configure the jitter and FEC settings for the answering connection.

Configure SmartStream Audio Stream 1->Incoming 1 {
Buffer type: '@ Auto Jitter Adapt

Fixed Buffer Level

Buffer

o Best Compromise v
priorty:

Minimum

depth: 60 ms

Maximum
depth:

= L
Create another answering connection ’

1000 ms

15. After configuring all settings there are 3 options:

i. If you want to create another answering connection, select the check-box for Create
another answering connection and continue through the wizard.

ii. Click Next Stream to configure the next audio stream.

iii. Click Next to configure rules options.
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16. To configure new stream lewel rules click the drop-down arrow and select the preferred option
from those available. Click the blue Plus symbol 4 to add a new rule and click the Minus
symbol == to remowe a rule.

Configure Rules for Audio Stream 1

4
@ Rule to add: Use the connected state of Audio Stream 1totogglea v | + ‘
Use two local inputs to connect/disconnect Audio Stream 1 = 1

Connect on: Local Control Port Input =~ ¥ 1 C ‘

i

Disconnect on: Local Control Port Input =~ ¥ 1 o '
o

Connect Audio Stream 1 when Local Control Port Input 1 is activated and disconnect it
when Local Control Port Input 1 is activated.

—-——"__ P T s, i Bn i il Wy ,

/f Important Notes for Rules: Program lewvel rules intended to activate dialing are not valid
in Answer only programs or audio streams.

Configure the Second Peer-to-Peer SIP Audio Stream

1. Click Next Stream to enter the second Stream Name and configure the codec to dial, answer
or dial and answer. Then click Next.

Note: When answering multiple SIP connections, answer routes can be used to create deterministic
dialing, which routes audio from incoming calls consistently to the same inputs and outputs. For
more information please see Answering Multiple SIP_Peer-to-Peer Programs. Please note that caller
ID, dial routes, TielLink, and G3 profile or G3 channel information can not be used for SIP
connections because Tieline session data is replaced by SDP for SIP connections.

Configure Audio Stream 2 for SIP 2 x Mono o

This audic stream is named

Audio Stream 2 )
The caller ID will be *
Audio Stream 2 ,

The connections associated with this audio stream will allow this codec to}
® Dial or answer )
Dial only

Answer only

Prmcaan ‘%\r}_r-Jr*(

2. Continue through the wizard and configure the second dial and answer stream connections in a
similar way to the first audio stream connections. Then click Save Program to save all settings
and click Finish to exit the Program Manager wizard. The newly created program can be loaded
from within the Program Manager panel and Connections panel. Select and connect audio
streams in a program using the Connections panel, or connect the program manually using the
codec front panel.

/&% Important Note: Remember to lock an answering program in a codec when answering
multiple SIP calls.
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19.22 Answering Multiple SIP Peer-to-Peer Calls

The codec is capable of accepting multiple SIP Peer-to-Peer connections and routing them in a
deterministic manner to specific audio input and outputs.

Tieline session data, in conjunction with unique audio ports, normally facilitates routing of multiple
incoming streams to specific inputs and outputs on a single answering codec. Session Description
Protocol (SDP) is used over SIP instead of Tieline session data, therefore deterministic routing of
incoming calls needs to be done a bit differently. There are two options:

1. SIP Accounts: Using the SIP Accounts panel in the HTML5 Toolbox web-GUI, register up
to 6 SIP accounts and configure a unique answer Route in each SIP account. Then create a
multiple stream answering program (e.g. 2 x Mono Peer-to-Peer) and configure an answer
route in each audio stream matching the routes used for each SIP account you hawe
registered to the codec. In this way, when a call is received via a particular account, the call
is routed to the audio stream with the matching audio answer route. This process also
reliably predetermines which inputs and outputs are used on the answering codec (e.g.
Input 1 and Output 1 for the first audio stream in a multiple stream program).

SIP Accounts x
deb1@iptel.org @ tieline_test1@getonsip.com @ Account 3 @ Account 4 @
Account & @ Account G @

Registered

v | Enable

Proxy Server  sip.onsip.com

Proxy Server Port - 5060 +
Timeout 3600
L2 &8 8 & §® §®& ® §® ® ® § §® §® § & § 8§ 8§ |
Answer Route | - 1 +
-
Interface = SIP1
Save Undo

2. SIP Interfaces: When answering multiple incoming peer-to-peer SIP calls, configure an
answer Route for incoming peer-to-peer calls via the SIP Interface panel and route them to
specific audio streams. Configure answer routes in Interface SIP1 and Interface SIP2 to
match answer routes configured in an answering program's audio streams. This process also
reliably predetermines which inputs and outputs are used on the answering codec (e.g.
Input 2 and Output 2 for the second audio stream in a multiple stream program).

SIP Interfaces x

Interface SIP1 @ Interface SIP2 @

+ | Enable

Audio Port End | - = 5054 +

Via | LAN2 |Z|

Qutbound Proxy

Qutbound Proxy Port | - | 5060 +
Public IP
e L T T T r T rr T rr T T
Answer Route | - 2 +
I
Save Undo
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? Important Notes:

= e Ports are arbitrarily assigned when answering calls using SIP accounts. By default
the UDP audio port range used is from 5004 to 5054. This setting can be adjusted in
the SIP Interfaces panel in the HTML5 Toolbox web-GUI. Ensure your firewall has
the required TCP and UDP ports open if you are receiving multiple SIP calls.

e Lock a loaded custom program or multistream program in a codec to ensure it
cannot be unloaded by a codec dialing in with a different type of program. For
example, if a multistream program is not locked it will be unloaded by a mono or
stereo call.

e Ensure the appropriate TCP and UDP audio ports are open in your firewall to allow
multiple SIP audio streams to connect. See Installing the Codec at the Studio for
more information.

e Failover is not available with SIP and SmartStream PLUS redundant streaming is
not available with SIP or sessionless IP.

19.23 Load, Unload and Dial a Program

A program can be loaded, unloaded and edited using the Program Manager panel or the
Connections panel. Audio stream dialing settings can be edited without unloading a program,
ewven if other audio streams are concurrently connected. Please note: If you need to use an existing
program as a template for a new program, or add a custom matrix mix to a program, you must use
the Program Manager panel to create a program.

Load and Unload a Program

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select
Connections to launch the Connections panel.

Connections x
® Programs Default Templates
Default Answering -
Ready to answer.

The default answering program is loaded. The codec will attempt to answer
any incoming connection. @

2. Select Programs and then click the drop-down arrow to select one of the programs in the
codec, then click Load.
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Connections

® Programs Default Templates

Default Answering - Unload,

| |Search by name or destination |
| pt to answe
Default Answering

Chicago News

Dual Mono Sports

NYC News

Seattle News

If Lock Loaded User Program has been configured in the Options panel, a black Padlock

symbol appears next to the program name in the Connections panel, to indicate a program is
locked in the codec.

Connections

Loaded Program

LA News Mono Peerto-Peer #

Unload a Program

1. To unload a loaded program click Change Program.

Connections

& A X & R ]
Loaded Program I Change Program
& LA News Mono Peer-to-Peer » | TR

Disconnect

2. Click Unload.

Connections
® Programs Default Templates [p—
LA MNews - I : Umnad@
Loaded Program

B LA News Mono Peerto-Peer b

Connecting a Program

To connect audio streams and connections within an existing program there are three options:

Click the Connect B
configured in a program.

Click the audio stream Connect/Disconnect % symbol and then click Connect; this
connects all connections associated with this audio stream.

button to connect all audio streams and connections
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Loaded Program
& Chicago News Stereo Paer-to-Peer »

=N =N

. ® Audio Stream1 »

10
203.38.199.163 Idle »
stream Plus

[2} @ 20333199164 Idie »

Disconnect

[# Answering Cxn 1 »
e lde»

3. Click the connection Connect/Disconnect % symbol and then click Connect; this
connects an individual audio stream connection.

Loaded Program
& Chicago News Stereo Peer-to-Peer b

= =8

% ® Audio Stream1 »

[# Dialing Cxn 1 »
B @ 20338199163 Idie »
“———— Plus
18.199.164 Idle »

Disconnect 3

Le idz»

Disconnecting a Program

To disconnect audio streams and connections within an existing program there are three options:

Disconnect

1. Click the Disconnect button to disconnect all audio streams and connections
configured in a program.
2. Click the audio stream Connect/Disconnect % symbol and then click Disconnect to

disconnect an individual audio stream and all associated connections.

Loaded Program
& Chicago News Stereo Peer-to-Peer b

= =8

% ® Audio Stream1 »

[# Dialing Cxn 1 »
B @ 20338199163 Idie »
“———— Plus
18.199.164 Idle »

Disconnect 3

Le idz»

3. Click the connection Connect/Disconnect % symbol to disconnect an individual audio
stream connection.
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Loaded Program
& Chicago News Stereo Peer-to-Peer »

= =

[Z . ® Audio Stream1 »

[# Dialing Cxn1 »
[l % ® 203.38.199.163 S99 R99 »

S S -

BitRate| G4kbps ¥ A
Renegotiating a connection will
result in temporary loss of audio.

Change Dialing Settings

To edit destination dialing settings:

1. Click the Edit symbol 74 adjacent to a connection.
2. Adjust dialing and connection settings and then click Save to change edited settings in the

program. Note: The IP address can be changed, or a TieLink contact @ can be selected if
Traversal Server Contact Lists have been configured. See Configuring TieLink Settings for

more info.

Connections x

Loaded Program Change Program
& Chicago News Stereo Peer-to-Peer ¥

@ Connection Name Dialing Cxn 1

@ Transport: IP v
A Session Protocol: Tieline Codecs v
A Encode/Decode: Both v
@ Connect Timeout: 120 sec |

@ Enable Auxiliary Data:

 Address: [ 20338 199 169 | [a}
@ Remote Session Port: 9002 :
@ Remote Audio Port: 9000 ':
@ Local Audio Port: | Automatic

Save Cancel
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19.24 Monitor Stream Audio

It is possible to select and monitor the audio from individual audio streams using the Toolbox
HTML5 Web-GUIL.

1.

o
LY

Open the HTML5 Toolbox Web-GUI and click Audio in the Menu Bar, then click Stream
Monitor to display the Stream Monitor panel.

Stream Monitor e x
Current Stream: Audio Stream 1

Play

Select Difierent Siream

Click Select Different Stream and then click to highlight a new stream to monitor. Next,
click Save.

Stream Monitor e X

A Changing this stream will effect all people listening
Audio Stream 1 (Current Stream)

Audio Stream 2

Audio Stream 3

Cancel Save@
Click Play to monitor audio from the newly selected stream.

Stream Monitor e x

Current Stream: Audio Stream 2

F\ay@

Select Different Stream

Important Note: Audio in the Stream Monitor panel will be delayed a few seconds or
more, depending on the browser used and data capabilities of the IP network.
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19.25 Configure Speed Dialing

The Toolbox HTML5 web-GUI supports dialing programs using preconfigured speed dials. This is
configured and managed using the Speed Dial panel.

Create a New Speed Dial
To configure speed dialing:

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then click Speed
Dial to open the Speed Dial panel.

2. Click Edit.
Speed Dial x
1 NYC Studio 1
2 LAAM News
3 LA PM MNews
Edit @

3. Click New to create a new speed dial and then click the arrows on the left side of the panel
to select the speed dial number.

Speed Dial x ™
{

1 = | NYC Studio 1 v x
- 1
2 ® | LAAM News Tx
o
3 Z | LAPM News vx

-
|r4 :1 Fuse-IP Answer v x
Pl AT i s s il

4

4. Click the drop-down arrow on the right side of the panel to select the program to associate
with the speed dial number.
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Speed Dial x

1 NYC Studio 1 vix

o Al

LA AM News v|x

Hd

3 LA PM News v|x

4 Fuse-IP Answer vx

Fuse-IP Answer
L& AM News
LA PM News
NYC Studio 1

SIP test

Cancel New Save

5. Click Save to store all edited speed dials.

@ Important Note: To view speed dial configurations using the front panel of the codec
select SETTINGS > Speed Dial and press the D button.

19.26 Delete a Program

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then click Program
Manager to open the Program Manager panel.

2. Click to select the check-box for each program to be deleted. Note: multiple programs can be
selected and deleted simultaneously.

Program Manager o 4~

X

Fuse-IP Answer

|

LA AM News

LA PM News

NYC Studio 1

NYC Studio 2

SIP test

i<

Create Delete Edit Vie: Load

3. Click the Delete button.
4. Click Yes in the Delete Selected Programs confirmation dialog to delete all selected
programs.
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Program Manager e - X

Buseltednewey Delete Selected Programs x

LAAM New
v hews Are you sure you want to delete program Fuse-IP Answer, SIP test?
LA PM News
Yes | No
NYC Studio 1
NYC Studio 2

SIP test v )
R e W N Y o

T Important Notes: Any program that is currently loaded or listed in the Scheduler Events
panel cannot be deleted.

19.27 Matrix Editing

The matrix editor in the codec allows any input to be routed to any output. Default routing settings
are configured for each program type and these default matrices can be edited, saved and recalled
as required. All saved custom matrices are available if a compatible program is loaded. If a matrix is
not compatible with a program type it will not be visible in the menu, e.g. a saved stereo matrix is not
visible when a mono program is loaded.

Custom matrices can be created, saved and then backed up with program and scheduler data. This
allows them to be copied between codecs by using the Backup and Restore feature.

Viewing the Matrix Editor

Open the HTMLS5 Toolbox Web-GUI and click Audio in the Menu Bar, then click Matrix Editor to
open the Matrix Editor panel. In the following image the default stereo matrix is loaded, as
indicated at the top of the panel.

Matrix Editor o - x
Loaded Configuration: Default Mix (Stereo Mix)

Enci Enc2 Enc3 Enc4d Encs Encé Outl Out2 Outd3 Outd Outs Outd HPL HPR  Aux
"M@ @& O

i ! L ¢

In3

In4

In5

Ing
o 1] 1 G

Dec2 ) () )

Dec3

Dec4

Dec5

Dec6

Change Mix Save Save As

Click the Options symbol £* 10 view other matrix editor options, including:

1. Undo Changes: Clears any changes that have not been saved.
2. Reset Defaults: Resets the matrix to defaults for the currently loaded program, e.g. mono,
stereo, mono/stereo plus IFB.
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3. Save as: Sawe the current matrix settings as a new Custom Mix with a unique name
(includes headphone and Cue/TB matrices).

0 v x
Undo Changes

.o

Out2 ous Cuss

Reset Defaults

il

W g . Wkl s o

/f Important Notes: Click the Information symbol € at the top of the panel to view details

about the current matrix.

Using the Matrix Editor

Routing can be adjusted very simply in the Matrix Editor. To edit default matrix settings click a
crosspoint to select or deselect it. Note: Changes not yet saved as a custom mix are displayed in

orange. Runtime changes are audible in real-time and persist if the unit is powered down and
rebooted.

Matrix Editor 0 - x

Loaded Configuration: Default Mix (Stereo Mix)

Enc1 Enc2 Enc3  Encd  Ench  Encé  Qutl  Oui2  Out3  Cutd Cuts COuté HPL HPR  Aux
1
nt —@ i 5?7 o @
In2 O —(l\ O O

Au —(@——(8 O O :oi—(o O
Deci O O )

Dec2 )

Dec3

Decd

Dec5

Dect

Change Mix Save Save As

Edits can be saved as a custom mix as follows:

1. Click the Options symbol £ and select Save As.

.o

0 v x
Undo Changes

Out2 ous Cuss

Reset Defaults

il

W g . Wkl s o

2. Enter a new Name and Description (if required) and click Save.
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Save As ® , : {
Mame: Stereoc & Mone XLR Cuts

Description: |Stereo streaming & mono out -

savedh | Cancel _j/
e e

- e =

3. The new custom mix stays loaded in the codec until a new mix is loaded, an incompatible
program is loaded, or program defaults are restored via Reset Defaults.

ai.\ Important Notes:

=/ e Ifa new program is loaded and it is compatible with the current custom mix then it will
remain loaded. If an incompatible program type is loaded, the last compatible mix to
suit the new program type is loaded, including any previous runtime changes. E.g. If a
custom stereo mix is loaded and then a mono program is loaded, the last mono mix
used will be loaded.

e If you make runtime matrix edits to a loaded mono program, then load a stereo

program, and subsequently reload the original mono program, the runtime matrix edits
are recalled.

Headphone Monitoring

To monitor matrix editor audio routing from either headphone output select HEADPHONE >
Monitor Source > Mix. This setting monitors runtime audio changes in real-time.

Monitar Source

?_\ Important Note: Codec front panel PPMs 1-6 and PPMs in the PPMs panel always
=/ reflect the default program settings and do not display customized mix adjustments using
the Matrix Editor.

Load, Rename and Delete a Custom Matrix Editor Mix

When a new program is loaded it may be necessary to load a new custom mix. It is also possible to
rename or delete mixes that are no longer required.

1. To load a custom mix click Change Mix.
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Matrix Editor 0O &+ x
Default Configurations
Stereo Mix 4

Custom Configurations

Default Stereo Mix
Mixed Stereo & Return Left Only
Stereo & Mono XLR Outs

Stereo with L R Split Outs

Load Delete Rename Cancel

2. To rename a custom mix, click to select a saved mix and then click Rename. Edit the
name and click Save.

Matrix Editor [i K - S
Rename »
Stereo Mix =4
Name: Mixed Stereo & Return Left C
Default Ste
Save Cancel
Mixed Sterl

Stereo & Mono XLR Outs

Stereo with L R Split Outs

Load Delete Rename Cancel

3. To delete a custom mix, click to select a custom mix and then click Delete. Note: A loaded
mix cannot be deleted.

Matrix Editor O & x

Please confirm... »®
Stereo Mix =3

Are you sure you want to delste this matrix?

Default Stere

Yes | No
Mixed Stereo
Stereo & Mono XLR Outs
Stereo with L R Split Outs
Load | Delete | Rename Cancel
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19.28 Adjusting the Connection Bit Rate

1. Open the HTML5 Toolbox Web-GUI and click Connect, then select Connections to open the
Connections panel.

2. Click Connect/Disconnect % symbol for an active connection and then click the drop-down Bit
Rate arrow to select and renegotiate a new bit-rate.

Connections

Loaded Program Ch
@ Chicago News Stereo Peer-to-Peer »

[# . @ Audio Stream 1 »

[# Dialing Cxn1 »
B} @ 203.35.199.163 S9% RIS »

Disconnect S99 R9Y »
BitRate| 64kbps v A
Renegot| 9.6 kbps ion will
resultin | 12 kbps of audio.
T 14.4 kbps
16.8 kbps
19.2 kbps
21.6 kbps
24 kbps
28.8 kbps
33.6 kbps
36.4 kbps
64 kbps s
96 kbps
112 kbps
128 kbps
160 kbps
192 kbps
256 kbps

/& Important Notes:
A Renegotiation will result in a temporary loss of audio.
e It is not possible to renegotiate the connection bit rate of a SIP connection.

19.29 Reset Factory Default Settings

There are several options which allow you to restore default settings within the codec. See Reset and
Restore Factory Defaults for more details on each option.

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Reset / Backup to display the Reset / Backup panel.

Reset / Backup T X

Backup

Restore

Reset 'Audio’ and 'Connect’ Settings
Restore Factory Defaults

Delete User-defined Programs, Scheduled Tasks, Matrices and Call History

Reset Codec Log
Reboot Codec

PQQOQCQCQOQ@
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2. Click one of the available reset options to adjust codec settings, or reboot the codec. Note:

Hower with the mouse pointer over the Information (i ) symbol to view a tool-tip for each
reset option.

Restores all setfings to factory default, excluding

user-defined programs, scheduled tasks, mairices
and call history. This will reboot the codec.

1

ect’ Settings |
}RestO'e Factory Defaults
Delete User-defined Programs, Scheduled Tasks, Matrices and Call History

Reset / Backup - X 1
© Reset Codec Log

©® Reboot Codec

¢
!
S il AR o s L at. | . e il f

3. A confirmation dialog appears for each option; click Yes to proceed.

Reset / Backup o~ X J
Please confirm... x )
Are you sure you want to restore factory default settings,
excluding user defined programs, scheduled tasks and call
history?
This will reboot the codec.
Yes = No ;

19.30 Backup and Restore Functions

The HTML5 Toolbox Web-GUI can be used to backup and restore codec settings, including:

e Programs containing a variety of connection settings and scheduler configuration settings.

o All system settings that have been adjusted to change the factory default codec settings
(current runtime settings).

Files can also be used to copy configurations onto other similar codecs. Programs are essentially
connection profiles that may include:

e Program, audio stream and connection hames.
o IP address, port, algorithm, jitter buffer, FEC and bit rate settings (etc.) for audio stream

connections.
Creating Backup Files

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Reset / Backup to display the Reset / Backup panel.
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2. Click Backup.
3. Click to select

Reset / Backup o> X

Backup

Restore

Reset 'Audio’ and 'Connect’ Settings
Restore Factory Defaults

Delete User-defined Programs, Scheduled Tasks, Matrices and Call History

Reset Codec Log
Reboot Codec

PQQOQCQCQOQ@

the check-boxes to confirm your backup requirements, then click Backup.

Reset / Backup LT~ X
Back

@ Backup Select the items to backup x

@ Restore

O Reset 'Audio’and | |+ Program Files

© Restore Factory D¢ Includes scheduler and matrices.

©® Delete User-define | w#| System Istary
@ Reset Codec Log | Includes all audio settings. excludes matrices.

® Reboot Codec

Backup | Cancel

4. Select a location on your PC to sawe the configuration file. Note: You may need to "allow" your
browser to display the pop-up dialog.

Restoring Configuration File Settings

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Reset / Backup to display the Reset / Backup panel.

N

Click Restore.

3. Click to select the check-boxes and confirm your restore settings. For example, you could
select the Program Files check-box and deselect the System check-box to only copy

programs onto

4. Click Restore

codecs.
Reset / Backup [« T
Backu
o P Select the items to restore X
@ Restore
@ Reset 'Audio’and | |+ Program Files
© Restore Factory D¢ Includes scheduler and matrices.
© Delete User-defing]  +#| System istory
® Reset Codec Log | Includes all audio settings, excludes matrices.
@ Reboot Codec Restoring settings will reboot the codec.
Restore | Cancel

and select the .tgz file you want to load onto the codec. A Success dialog

confirms the files have been restored.
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Reset / Backup L~ X

Bad
aq Success ®
Reg
Reg Loading in progress... ;
4

Red Decrypting config... Config Restore Successful. Rebooting. ..

Delete User-defined Programs, Scheduled Tasks, Matrices and Call History

|

QQCQQQOQ

Reset Codec Log
Reboot Codec
Note: The codec will automatically reboot when restoring system settings.

Advanced Settings: XML Config

Caution: DO NOT use advanced XML configuration features unless you fully understand
how they will affect the codec. The standard backup and restore function should normally
be used. Damage to the codec may occur if this feature is used without fully understanding
how it will affect the codec.

XML Config is a highly advanced feature which should only be performed by suitably qualified
personnel. To import or export XML config files:

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Reset/Backup to display the Reset/Backup panel.
2. Click the Options symbol to view Show Advanced Options.

Reset / Backup

o X :
Backup Show advanced ophonsh )

Restore

Reset 'Audio” and "‘Connect’ Settings '

Restore Factory Defaults ;
Delete User-defined Programs, Scheduled Tasks, Matrices and Call History 4

Reset Codec Log

QoS QCTQOQC

Reboot Codec

#

3. Click to select Import/Export editable XML config as required, or force the codec to
reboot.
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Reset / Backup T~ X

Backup

Restore

Reset 'Audio’ and "Connact’ Settings

Restore Factory Defaults

Delete User-defined Programs, Scheduled Tasks, Matrices and Call History

Reset Codec Log

Qe QPQCQCQQOC

Reboot Codec

Warning! Do not use these advanced features unless you understand
how they will affect the codec. The standard backup and restore should
normally be used.

© Import editable XML config

© Export editable XML config

O Force reboot

19.31 Importand Export Programs

It is possible to import and export individual programs using the Program Manager panel.

Exporting Programs

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.
2. Click to select the check-box for the program or programs you wish to export.

Program Manager f

LA Studio 1 w
LA Studio 2 v f—'n?
the,
NYC Studio 1
Eac
NYC Studic 2 o

™ "A‘J’r‘

3. Select Export Selected Programs in the bottom-left corner of the Program Manager panel.

Create New Program

Import Programs
[ F § § § § 8§ § § ]
| Export Selected Programs | |}
L &8 &8 & 8 8 &8 &8 &8 ]
Delete Selected Programs

4. Navigate to a file folder and save the program .zip file.
5. Click Save to sawe the program file.

Importing Programs

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select Program
Manager to launch the Program Manager panel.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 259

2. Select Import Programs in the bottom-left corner of the Program Manager panel.

Create New Program

LN N N N N ]

| Import Programs |}

L 8 8 8 &8 & |
Export Selected Programs

Delete Selected Programs

3. Navigate to the file folder containing the program .zip file to be imported.
4. Click to select the .zip file and click Open to import it.

19.32 Lock or Unlock Programs

It is possible to lock a loaded custom program in a codec to ensure the currently loaded program
type, e.g. mono, cannot be unloaded by a codec dialing in with a different program type, e.g. stereo.
For example, if you require the codec at the studio to always connect in mono, simply load and lock
a mono program in the codec. Generally programs will be up or down-mixed by the answering codec
to match the loaded program type. In some situations incompatible program types will be rejected.

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Options to display the Options panel.

2. Select System and click Edit.

3. Click the Lock Loaded User Program check-box to lock or unlock a user program in the
codec, then click Save.

rewall RS5232 SNMP System Tieline Session
| & 8 B N N N |

rLack Loaded User Program:  «*
L R S O e . 4

[

|
QoS DSCP: 20
@ Enable Hostname:

@ Hostname:

Country: Australia v

Edit

A

W W

o8N

(1 Important Note:
=/

e A black Padlock symbol appears next to the program name in the Connections
panel and in the Program Loader panel (in the Quick Connect web-GUI), to indicate
a program is locked in the codec.

e [t is only possible to lock custom programs in a codec.

e If Lock Program is enabled and you load a new custom program in the codec, Lock
Program remains enabled and locks the most recently loaded custom program.
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19.33 Configure Country Setting

The Country setting in the codec configures country-specific settings like:

e POTS line ring tones.

e POTS line impedance.
e Use of G.711 y-law for North America and Japan, and G.711 a-law in most other regions of

the world (e.g. Europe/Australasia), when the G.711 algorithm is used for IP/SIP or ISDN
connections.

To configure the Country setting:

1. Open the HTML5 Toolbox Web-GUI and click Settings in the Menu Bar, then click Options

to display the Options panel.
2. Select System and then click Edit.
3. Click the Country drop-down menu arrow to select the correct country of operation.

Firewall R5232 SNMP System Tieline Session

Lock Loaded User Program: |+

QoS DSCP: 20 =
© Enable Hostname:
@ Hostname: 4
P L. L L LT FF F & &8 &8 8 & |
Country Australia v 4
L--------------

¢
Save Cancel
et ]

4. Click the Save button to save the new configuration.
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19.34 Configuring SNMP in the Codec

The codec supports Simple Network Management Protocol (SNMP ) for managing devices on IP
networks. There are two elements to configuring SNMP in your codec:

1. Configure SNMP Device settings in your codec.
2. Configure SNMP Traps via the Alarms Panel in the Web-GUI (see SNMP_Trap Configuration in
Configuring Alarms, or to configure using the codec front panel see Configuring SNMP_Settings).

Description of SNMP Settings in the Codec

Operation Button Descriptions

Codec Name A user-specified alphanumeric identifier which may be used by third-
party SNMP software to identify a device. The device name
corresponds to the ".iso.org.dod.internet.mgmt.mib-
2.system.sysName" SNMP attribute and is completely independent
of DNS, NIS, WINS or other device naming and identification
schemes, though convention is to use the device's fully-qualified
domain name.

Codec Location A user-specified alphanumeric string which may be used by third-
party SNMP software to identify a device. Device location
corresponds to the ".iso.org.dod.internet. mgmt.mib-
2.system.sysLocation” SNMP attribute.

Contact A text identifier for the contact person for this managed node,
together with information on how to contact this person.

R/O Community SNMP provides two types of access, namely Read-Only access and
Read-Write access. The R/O Community identifier allows Read Only
level access.

R/W Community The R/W Community identifier allows Read/Write lewvel access.

Trap Destination SNMP provides the ability to send traps (notifications or alerts),

which are packets containing data relating to a system component.
The destination is the end-point to which notifications and alerts are

sent. See SNMP Trap Configuration.

Configuring SNMP Settings in the Codec

1. Open the HTML5 Toolbox Web-GUI and click Settings at the top of the screen, then click
Options to display the Options panel.

2. Select SNMP and click Edit.

3. Click in the text boxes to enter SNMP configuration settings.
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R5232 SNMP System Tieline Sess
Contact:
Codec Name:
Codec Location:
R/O Community: public

R/W Community: tiglineRW

Save Cancel

\’-- _-’h“h—-‘n“_

\‘%A&\’ A .

4. Click Save to store the new configuration.

MIB Files for SNMP Configuration

Management Information Base (MIB) files are required for SNMP applications to interact with your
Tieline codec and interpret SNMP data. The codec supports SNMPvL and SNMPv2 MIB protocols.
The required MIB files can be downloaded from the codec using the following link in a PC web
browser connected to the same network as your codec:

o http://<YOUR_CODEC_ADDRESS>/mibs/tieline-mibs.zip

Sawve the .zip file to your PC and import the contents into the MIB browser you use to manage
SNMP-enabled network devices.

. Important Note: The codec supports the attributes specified in the MIB-Il standard.
g./ Please \erify that your SNMP software contains the required files as specified in REC
1213. An example of a free MIB browser is available at http://www.ireasoning.com/.

19.35 Download Logs

The codec is capable of providing diagnostic information via user logs, which can either be sent to
Tieline support, or downloaded for user diagnostics.

Procedure for Sending Logs to Tieline

1. Open the HTML5 Toolbox Web-GUI and click Help in the Menu Bar, then click Support.
2. Click Download System Logs.

Support

Resources
Online user manual
Visit the Tieline Support website

Email Tieline Support

hﬁ‘*‘“ e

System Diagnostics
Event History

©® Download System Logs

A eV

3. Saw the file to your computer and then send the .zip file to Tieline support at
support@tieline.com
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Download Event Logs

Event logs can be downloaded from the codec and viewed in your browser.

1. Open the HTML5 Toolbox Web-GUI and click Help in the Menu Bar, then click Support.
2. Click Event History to view the event log in a new web-browser window.

Clearing Logs

This option should only be used if instructed to by Tieline support staff. To clear all event and other

logs in the codec via the front panel, see the Reset and Restore Factory Default Settings section of
this manual, or see Reset Factory Default Settings to clear recent log history using the Web-GUI.
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19.36 Using the Program Scheduler

The program Scheduler is a powerful tool which facilitates automatically connecting and
disconnecting programs using a simple calendar-based user interface. Key features include:

Drag and drop to add programs into the scheduler.

Automatically load and unload programs.

Drag the top or bottom of a scheduled program to adjust the scheduled time.
Customization of time-zones displayed in the scheduler.

Day, week, month, list and timeline views available.

View a list of scheduled upcoming 'events' in a separate panel.

Enable and disable scheduled events in a snap.

Scheduler Overview

There are several panels associated with the Program Scheduler:

1. Scheduler: Create and manage scheduled "events."
2. Scheduler Events: View a list of all scheduled events.
3. Scheduler History: View previously scheduled events.

? Important Notes:
~=’ e A program attempts to dial and connect at the scheduled event start time. Allow
enough dial time when scheduling events.
o Allow sufficient time to disconnect and dial between consecutive events.
e A scheduled event will fail if a program is already connected.
e Consider configuring events in UTC time during daylight saving transitions to simplify
set up.
e Events shorter than 15 minutes display a 15 minute time slot in the scheduler to
enhance event visibility.

Scheduling New Events

To launch the Event dialog and schedule a new program event:

1. Open the HTML5 Toolbox Web-GUI and click Connect in the Menu Bar, then select
Scheduler to launch the Scheduler panel.

2. To add a new event click the Add event button in the Scheduler panel, or navigate to a
day and time in the Scheduler panel and double-click when you want the programmed
event to commence.

Scheduler e - x
Today 4 » [5 Sunday, July 22, 2018 - Saturday, July 28, 2018 Add event Day E Month List Timeline
Sun 22 Jul Mon 23 Jul Tue 24 Jul Wed 25 Jul Thu 26 Jul Fri 27 Jul Sat 28 Jul
11:00 AM
»
12:00 PM
1:00 PM
2:00 PM

3. Add a Title, and adjust the Start and End time for each event. It is also possible to adjust
the frequency of an event, e.g. daily, weekly or monthly.
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Event ®

Title | Live News Feed
Program | LA AM News v
Start |25 Jul 2018 11:00:00 AM ENC]
End |25 Jul 2018 11:30:00 AM B o
Timezone | America/indianalindianapolis v
Enabled ¥
Repeat |Weekly v
Repeatevery: |1 5 week(s)
Repeaton: [JSu @ Mo W Ty ®Wwe @®Th WFr [JSa
End: MNever
After 1 occurence(s)
On | 25 Jul 2018
Description

e

Cancel

4. Click Save to add the new event to the Scheduler panel.

Edit or Delete an Event

1. Double-click an event displayed in the Scheduler panel to open the Event dialog.
2. Two options are presented if the event is a recurring event:

o Edit the current event you have selected, or

o Edit all events in the series.

Edit Recurring ltem X

Do you want to edit only this event occurrence or the whole series?

Edit current occurrence | Edit the series

3. Select the preferred option and edit settings in the Event, then click Save to store all changes.
Click Delete to delete an Event.
4. A confirmation dialog is presented to confirm the deletion of an event.

Delete event X

Are you sure you want to delete this event?

Cancel

View Scheduler Events

To view all scheduled events click Connect in the Menu Bar, then select Scheduler Events to
launch the Scheduler Events panel. Use the scroll bar to view future events.
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Scheduler Events

Drag a column header and drop it here to group by that column

Title

Live News Feed

Live News Feed

Live News Feed

Live News Feed

Program Name

LA AM News

LA AM News

LA AM News

LA AM News

View Event History

Codec Time (UTC)

Wed, 25 Jul 2018 15:00:00 GMT

Wed, 25 Jul 2018 15:30:00 GMT

Thu, 26 Jul 2018 15:00:00 GMT

Thu, 26 Jul 2018 15:30:00 GMT

Browser Time

Wed Jul 25 2018 23:00:00
GMT+0800 (Australian Western
Standard Time)

Wed Jul 25 2018 23:30:00
GMT+0800 (Australian Western
Standard Time)

Thu Jul 26 2018 23:00:00
GMT+0800 (Australian Western
Standard Time)

Thu Jul 26 2018 23:30:00
GMT+0800 (Australian Western

Action

Connect

Disconnect

Connect

Disconnect

To view the history of scheduled events in a codec click Connect in the Menu Bar, then select
Scheduler History to launch the Scheduler History panel. Press the Purge Scheduler History
button to delete all events listed.

Scheduler History

Drag a column header and drop it here to group by that column

Title

MNYC Live News Cross

NYC Live News Cross

LA Live Mews Cross

LA Live Mews Cross

Program Name

NYC PM News

NYC PM News

LA PM News

LA PM News

Other Scheduler Options

Codec Time (UTC)

Tue, 04 Apr 2017
08:00:00 GMT

Tue, 04 Apr 2017
08:03:00 GMT

Tue. 04 Apr 2017
08:05:00 GMT

Tue, 04 Apr 2017
08:09:00 GMT

Browser Time

Tue Apr 04 2017
16:00:00 GMT+0800
(W Australia
Standard Time)

Tue Apr 04 2017
16:03:00 GMT+0800
(W. Australia
Standard Time)

Tue Apr 04 2017
16:05:00 GMT+0800
(W. Australia
Standard Time)

Tue Apr 04 2017
16:09:00 GMT+0800
(W. Australia
Standard Time)

Purge Scheduler History

Action Result

Connect Invoked

Invoked

Disconnect

Invoked

Connect

Disconnect Invaked

Click the Options symbol in the top right-hand corner of the panel to reveal a drop-down menu
displaying other available options in the scheduler, including:

pPwdE

Generate a PDF view of scheduled events.
Adjust the Scheduler Timezone.
Enable / Disable the Scheduler.
Clear all Scheduled Events.
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e &% x
Generate PDF View

Scheduler Timezone
Australia/Perth E|

Scheduler Enabled | wr

Clear all scheduled events

19.37 Configuring Alarms

Open the HTML5 Toolbox Web-GUI and click Alarms in the Menu Bar to open and view panels
used to configure and monitor a range of alarms.

AIarmS{b Settings «

L
Current Alarms .
Alarm History f
Configure alarms

Alarm Dissemination /

Configure and Enable Alarms

1. Open the HTML5 Toolbox Web-GUI and click Alarms, then select Configure alarms to open
the panel.

Configure alarms

PSU Failure Alam Severity
Input Silence Critical v
+ Enabled

Connection Lost
Temperature Edit
AES Referance Lost.

AES Input Lost

Program Failure

Scheduled Event Failed

S 2 o ) WS

ISDN Sync Loss

N

Click to select an alarm from the list on the left side of the panel.

Click Edit to configure alarm settings.

4. Click the Enabled check-box to activate the alarm and then select an Alarm Severity lewel
from the drop-down menu.

w
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Configure alarms

PSU Failure
Input Silence
Connection Lost

Temperature

Alarm Severity
Critical E|

Major
Minor

“‘“‘.1

v

.@ES'Refan YR - > " W " '

5. Click Save to store the new settings.

Note: The following System and Audio alarms are available:

Alarm Alarm Explanation
Type

PSU Failure System | Raises an alarm if one or both PSUs fail

Input Silence Audio Raises an alarm if input audio is lost based on whether
silence is detected on a single input, or pair of inputs
(according to preconfigured silence detection threshold
parameters)

Connection Lost Audio Triggers and alarm whenever a streaming connection is
lost

Temperature System | Raises an alarm if the temperature is too low or too high

AES Reference Lost Audio Raises an alarm if the AES reference clock signal is lost
(not available in WheatNet-IP capable codecs)

AES Input Lost Audio Raises an alarm if the AES input signal is lost (not
available in WheatNet-IP capable codecs)

Program Failure Audio An element within a configured program has failed and
has not been terminated manually. Note: the alarm is
cleared if the program is unloaded.

Scheduled Event Failed Audio A scheduled event could not be started or stopped at the
specified time. Note: the alarm is only present for the
duration of the event.

ISDN Sync Loss Audio Raises an alarm if ISDN Sync is lost

Configuring Alarm Dissemination Severity Alerts

Codec alarms can be configured for three different severity levels:

1. Click to select an alarm from those displayed in the Configure alarms panel.

Configure alarms

PSU Failure
Input Silence
Connection Lost
Temperature

AES Reference Lost.

Alarm Severity }
Critical (
+ Enabled

Edit -»

' §

SUESAELT agte r pra '.." J,—"HJ'!

2. Click Edit to configure alarm settings.
3. Click the Alarm Severity drop-down menu and select the preferred severity level.
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Alarm Severity Critical El ’
En Crltlf:ﬂ| i
Minor )

4. Click Save to store the new settings for the selected alarm.

Configuring Alarm Dissemination Severity Alerts

Alerts for each alarm sewerity level are configured using the Alarm Dissemination panel.

1. Open the HTML5 Toolbox Web-GUI and click Alarms, then click Alarm Dissemination to
open the panel.

Alarm Dissemination x

Critical Alarm Dissemination
Relay None ¥
Send SNMP trap
O Display Alarm v

Major Alarm Dissemination
Relay None T
Send SNMP trap
@ Display Alarm v

Minor Alarm Dissemination
Relay None T
Send SNMP trap
@ Display Alarm v

SNMP Trap IP Addresses

Trap #1

Trap #2
Edit

. Click Edit to configure notification settings.
3. Select and configure relay, SNMP trap and alarm display settings for each Alarm Severity
level. Enter SNMP Trap IP Addresses as required at the bottom of the panel.
4. Click Save to store the new settings.

/f Important Note: Simple Network Management Protocol (SNMP) is a protocol used to

= manage devices on IP networks. SNMP provides the ability to send traps (notifications or
alerts), which are packets containing data relating to a system component that may be
either statistic or status related. See Configuring SNMP _in the Codec for more info, or ask
your system administrator.

Configuring Input Silence Detection Parameters

When configuring an Input Silence alarm it is also necessary to configure the audio silence
thresholds and timeout duration.
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1. Click Input Silence to select the alarm.

Configure alarms ;\'
PSU Failure Alarm Severity J
) Majar
Input Silence *»
Connection Lost Duration(s): - 30 + ’
Temperature Input 1 (dBFS): = -48 Enabled i
*
AES Reference Lost. Input 2 (dBFS). 48 Enabled
AFSaaslit | ost §
VM‘MWJ’M*”OJ

n

Click Edit to configure alarm settings.

3. Configure the dBFS threshold and timeout duration in seconds and ensure the input
Enabled check-boxes are selected. An alarm will be raised when these thresholds are
breached.

Alarm Severity

Major E‘ (
Duration(s): = - | 30 + )
Input 1 (dBFS). | -48 E‘ Enabled r

Input 2 (dBFS3). | -48 F‘ Enabled

4. Click Save to store the new input silence alarm settings.

19.37.1 Managing Alarms

Open the HTML5 Toolbox Web-GUI and click Alarms, then click Current Alarms to view active
alarms.

Current Alarms x

Drag a column header and drop it here to group by that column
Severity Codec Time (UTC): State Type Asset Description

Critical Man, 30 Apr 2018 Active PSU Failure Power Supply: 2 Power supply failure
20:35:23 GMT
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Viewing Current Alarms

Active alarms are indicated by:

1. The red Alarm Symbol flashing in the toolbar of the HTML5 Toolbox Web-GUI screen.

--01
Connect - Audio - Control - E.Iarms -J Transport - Settings - Theme -

Help - =.

2. All new alarms being listed in the Current Alarms panel.
3. Other alerts as per Alarm Dissemination panel settings.
4. The codec front panel ALARM LED flashing red.

/@ Important Note: When a connection is active the front panel CONNECTED LED is

Acknowledging Alarms

To acknowledge an alarm in the Current Alarms panel:

1. Click to select the alarm in the Current Alarms panel.

Current Alarms

Drag a column header and drop it here to group by that column

Severity Codec Time (UTC): State Type Asset
Critical Mon, 30 Apr 2018 Active PSU Failure Power Supply: 2
20:35:23 GMT

Acknowledge selected alarm

2. Click Acknowledge selected alarm.
After acknowledging the alarm:

1. The State will change from Active to Acknowledged.

illuminated solid green. lllumination will ceases if a connection is lost.

Description

Power supply failure

2. The red Alarm Symbol will stop flashing but remain \isible in the toolbar of the HTML5

Toolbox Web-GUI screen.

3. The codec front panel ALARM LED will stop flashing and illuminate solid red.
4. The state of other alerts may change, as per Alarm Dissemination panel settings.

Alarm State Front Panel Alarm Web-GUI Alarm Symbol
LED

Active Flashing red Flashing

Acknowledged Solid red Stops flashing, remains solid red
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Deactivating Alarms

An alarm is deactivated automatically when the alarm state is rewversed. E.g. if power is restored
after a PSU Failure alarm, or if audio is restored after an Input Silence alarm.

Deactivating Input Silence Alarms

An Input Silence alarm is activated when the configured audio and duration thresholds have
been breached. To recover from this alarm state the codec must detect input audio higher than
the failure threshold. When audio at this level is detected, the codec monitors input audio to
ensure it doesn't drop below the recovery threshold setting more than 5 times within the
nominated Input Silence duration time. The alarm is then deactivated automatically.

Alarm History

1. Open the HTML5 Toolbox Web-GUI and click Alarms, then click Alarm History to display a
record of all system alarms which have been raised.

Alarm History x
Drag a column header and drop it here to group by that column

Severity Time raised Time cleared Type Asset Description

Critical Men, 30 Apr 2018 20:35:23 Meon, 30 Apr 2018 23:50:54 P3SU Failure Power Supply: 2 Power supply failure

Major

Major

GMT
Mon, 30 Apr 2018 23:38:00
GMT
Tue, 01 May 2018 00:12:06
GMT

GMT
Mon, 30 Apr 2018 23:50:54
GMT
Tue, 01 May 2018 00:12:15
GMT

AES Input Lost

AES Input Lost

AES Inputs: 1,2

AES Inputs: 1.2

AES input lost

AES input lost

Purge alarm history

Click the Purge alarm history button to clear all alarms from the Alarm History panel.
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19.38 RS232 Data Configuration

The codec supports both in-band and out-of-band data depending on the connection transport and
algorithm you are using. In-band RPTP data is automatically included within an audio stream when
using Tieline Music and Music PLUS algorithms over any transport — IP, ISDN or POTS. Ower IP it

is also possible to enable synchronized out-of-band data in separate packets using any algorithm.

Algorittm Selected| P | ISDN and POTS

Tieline Music and
MusicPLUS

¢ In-band RPTP data is enabled
automatically

e Synchronized out-of-band data
can be enabled and disabled as
required

¢ Using out-of-band data with rules
between G5 codecs employing
relay reflection minimizes latency

e These algorithms must be used
when connected to G3 codecs as
they don't support out-of-band
data

¢ In-band RPTP data is enabled
automatically and used for all
rules including relay reflection

All
algorithms

other

¢ No in-band data available;
synchronized out-of-band data
can be enabled and disabled

¢ No in-band or out-of-band data
available

Select Enable Auxiliary Data when creating a program in the Program Manager panel or
Connections panel to enable out-of-band RS232 data and activate rules employing relay reflection
owver a connection. This will allow the codec to connect to external devices and send RS232-
compatible data via the serial port on the rear panel. Alternatively, enable auxiliary data using the

Setup menu (see Enabling RS232 Data).

Setting RS232 Data Rates and Flow Control

1. Open the HTML5 Toolbox Web-GUI and click Settings in the Menu Bar, then click Options

to display the Options panel.

2. Select RS232, then click Edit and click the Baud rate drop-down menu arrow to select the
serial port baud rate. Ensure this matches the baud rate of the external device connected to

the RS232 port on the codec.

3. Click to select the Enable flow control check box and enable flow control, then click Save

to store the new settings.

o
LY

Audio Firewall RS5232 SNMP System

Baud rate: 9600

Enable flow confrol:

% ’—.

Important Notes:
e When connecting to G3 codecs ower IP, ISDN or POTS only in-band data is available via

the Music and MusicPLUS algorithms.
e Use firmware higher than 2.8.xx in the Bridge-IT, Genie and Merlin families of codecs to

enable auxiliary data over multicast connections.

_’-—---44- ‘._“’.___.——u

Tieline Sessiog
e

o

et

e It is important to enable serial port flow control as it regulates the flow of data through
the serial port. If disabled, data will flow unregulated and some may be lost.

e Ensure you configure the serial port baud rate to match the setting of the external device
to which you are connecting. Ideally the settings on both codecs should match, or you

could have data overflow issues.
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e Only the dialing codec needs to be configured to send RS232 data. Session data sent
from the dialing codec will configure all other compatible codecs (non-G3) when you
connect.

19.39 Creating Rules

Codec

‘rules’ configure ewvents based on specific codec actions. A range of default rules are

preprogrammed into the codec to facilitate activation of the most common events required by
broadcast engineers. Typically rules are based on a change in the state of a physical CONTROL
PORT GPIO, or a WheatNet-IP logic 10, or a codec program being connected or disconnected.
There are three categories of rules:

1.

Codec lewel rules: Rules based on programs or codec hardware and software I/O states, e.g.
Connect or disconnect a program when an input is toggled, or synchronize a local input to a
remote relay.

Program level rules: Rules based on codec behaviors at the program lewvel, e.g. Connect and
disconnect program A when an input is toggled, set a custom mix when a relay is activated,
or synchronize a local input to a remote relay.

Stream lewel rules: Rules based on codec behaviors at the stream lewvel, e.g. Connect and
disconnect stream A when an input is toggled, or synchronize a local input to a remote
relay.

There are three ways to create rules in the HTML5 Toolbox Web-GUI:

1.
2.

3.

@
Y

Rules panel: Configure codec level rules related to programs and/or hardware and software
I/O states.

Program Manager panel: Configure program lewvel rules early in the Program Manager
panel wizard.

Program Manager panel: Configure stream level rules for each audio stream as you
proceed through the Program Manager panel wizard.

Important Notes:

¢ Rules can only be created with the Web-GUI while the codec is disconnected.

e Program and stream level rules configured in the Program Manager panel are only
active when the program is loaded.

Following is a summary of how codec, program and stream level rules are displayed in the Rules
panel when configured.

Rules x
Codec Rules Program Rules
Codec When any con Any Stream
Level Rules connected, Loca When LA Studio 2 is ac Program
Output 1is ON, else it L ontrol Port Output 2 | Level Rules
& s OFF
Audio Stream 1
When Audio Stream 1 is Stream
L Control Port Level Rules
Output 2 is ON, else it is OFF
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Enabling Data

Data is disabled by default and must be enabled to allow contact closure operation and
transmission of RS232 data. Select Enable Auxiliary Data when creating a program in the
Program Manager panel or Connections panel to enable out-of-band RS232 data and activate
rules employing relay reflection over a connection. It is also possible to enable data using the front
panel of the codec:

o ks wd e

Press the HOME button to return to the Home screen

Use the navigation buttons on the front panel to select Connect and press the button
Select IP and press the button

Select your preferred IP Mode and press the button.

Use the down ¥ navigation button to select Setup and press the button.

Navigate to Data and press to toggle between Enabled and Disabled.

For more information please see Enabling Relays & RS232 Data.

.
.,

Important Notes for Rules:

The codec has 4 physical CONTROL PORT GPIOs; 7 Tieline and WheatNet virtual
inputs (1-7); 64 Tieline vrtual logic outputs; and, 64 virtual WheatNet logic outputs
(these allow Tieline WheatNet-IP enabled codecs to activate functions across a
WheatNet-IP network). See Enabling Relays & RS232 Data for more info.

Virtual inputs 5-7 can be activated by pressing the F1 button and KEYPAD buttons 1-3.
A non-WheatNet-IP Tieline codec can be configured to trigger a WheatNet LIO in a
Tieline WheatNet-IP codec.

Tieline WheatNet-IP codecs require Wheatstone Razor firmware version 1.4.22 or later
to support WheatNet LIOs. In addition, the WheatNet-IP codec must havwe the WNet
Enable LIO checkbox selected in the Options panel of the HTML5 Toolbox Web-GUI.
Relay reflection is not available for SIP and Multicast Client programs.
Connection-related rules are not displayed in Answer only audio streams.

Rules intended to activate dialing will not be valid in Answer only programs or audio
streams.

For more details about rules see Creating Rules.

Configure Rules with the Program Manager Panel

To configure program or stream lewel rules follow the instructions in this user manual for setting up
connections.

Program Level Rules

In the Program Manager panel wizard use the Configure Program Rules screen to
configure program level rules. The rules available are displayed in the following image.

Configure Program Rules

S

© Rule to add: - Select Rule — v *
[ -~ Select Rule — |
Mo rules set Use a local input o connect/disconnect LA News A

Use two local inputs to connect/disconnect LA News

Use a local input to toggle a remote output

Use a local input to toggle a local output

Use the connected state of LA News to toggle a local output

Use a local input to load a custom mix )
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Note: Rules intended to activate dialing will not be valid in Answer only programs or audio
streams.

Stream Level Rules

In the Program Manager panel wizard use the Configure Rules for Audio Stream screen
later in the wizard to configure stream level rules. The rules available are displayed in the

following image.

@ Rule to add:

Mo rules sst

———_ - ""'Mf

Configure Rules for Audio Stream 1

- Select Rule — v| +

--- Select Rule —
Use two local inputs to connect/disconnect Audio Stream 1 S

Use a local input to connect/disconnect Audio Stream 1

Setup a trigger to failover or failback Audio Stream 1

Use the connected state of Audio Stream 1 to toggle a local output

Use the connected state and transport type of Audio Stream 1 to toggle a local output

\‘A N

Note: A subset of filtered rules will be displayed for an Answer only audio stream connections.

Configuring Rules with the Rules Panel

Use the Rules panel to configure codec level rules related to programs and/or hardware and
software I/O states.

1.

2.

Open the Toolbox HTML5 Web-GUI and click Control in the Menu Bar, then click Rules to
display the Rules panel.

Click Add New Rule

Click to select the appropriate rule for your requirements.

Rules x

What do you want this rule to do?

Use two local inputs to connect/disconnect a program
Use a local input to connect/disconnect a program
Use a local input to toggle a remote output

Use a local input to toggle a local output

Use the connected state of the codec to toggle a local output

Back

Note: When rules have been configured previously they are displayed when the Rules panel is

opened.

Rule 1: Use Two Local Inputs to Connect/Disconnect a Program

This rule is used to connect and disconnect a selected program when different codec control port
inputs or virtual inputs are activated.
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1. Click the first rule in the Rules panel titled Use two local inputs to connect/disconnect a
program.

2. Click the drop-down arrows to select the control port input used to connect the selected
program, and then select the alternative input used to disconnect the program.

3. Click the drop-down Program arrow to select the program to be connected.

Rules *
Connect on: Local Control Port v 1 C
Disconnect on: Local Control Port v 1 C
Program: LA Studio 2 v

Rule summary:
Connect "LA Studio 2" when Local Control Port Input 1 is activated and
disconnect it when Local Control Port Input 1 is activated.

Create rule Back

4. Check the Rule summary and click Create Rule to save the settings.

Rule 2: Use a Local Input to Connect/Disconnect a Program

This rule is used to connect and disconnect a selected program when a control port or virtual input
is toggled.

1. Click the second rule in the Rules panel titled Use a local input to connect/disconnect a
program.

2. Click the drop-down arrows to select the control port input or virtual input used to toggle
connecting and disconnecting a program.

3. Click the drop-down Program arrow to select an individual program which will connect and
disconnect when the input is toggled.

Rules x
Input: Local Control Portlnp ¥ 2 :
Program: NYC Studio 1 v

Rule summary:
Connect "NYC Studic 1" when Local Control Port Input 2 is activated, and
disconnect it when Local Control Port Input 2 is deactivated.

Create rule Back

4. Check the Rule summary and click Create Rule to save the settings.
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Rule 3: Use a Local Inputto Toggle a Remote Output

Use this rule to allow a local codec's control port input or virtual input to change the state of a
remote output.

1. Click the rule in the Rules panel titled Use a local input to toggle a remote output.
2. Click the drop-down arrow to select the local input used to control a remote output.

Rules x

Input: Local Control Port Input =~ ¥ 2

Output: Remote Control Port Qut v 2

(‘)|()

Rule summary:
Remote Control Port Output 2 follows the ON/OFF state of Local Control Port
Input 2. €

Create rule Back

3. Check the Rule summary and click Create Rule to save the settings.

Rule 4: Use a Local Inputto Toggle a Local Output

Use this rule allow a local control port input or \irtual input to change the state of a local relay
output.

1. Click the rule in the Rules panel titled Use a local input to toggle a local output.
2. Click the drop-down arrow to select the local control port input used to control a local control
port output.

Rules x

Input: Local Control Port Input v 1
Qutput: Local Control Port Outpu ¥ 2
Rule summary:

Local Control Port Output 2 follows the OM/OFF state of Local Control Port
Input 1.

Create rule Back

3. Check the Rule summary and click Create Rule to save the settings.
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Rule 5: Use the Connected State of the Codec to Toggle a Local Output

This rule is used to toggle a codec's control port relay output each time a program connects and
disconnects.

1. Click the fourth rule in the Rules panel titled Use the connected state of the codec to
toggle a local output.

2. Click the drop-down Program arrow to select the program which will affect the relay toggle
function, or use the default setting whereby any program connecting will toggle the relay
output.

3. Click the drop-down arrow and select the relay output you want to toggle.

Rules x
Program: (Any) v
Qutput: Local Control Port Qutp ¥ 1 :

Rule summary:
When any connection is connected, Local Control Port Output 1 is ON, else it
is OFF

Create rule Back

4. Check the Rule summary and click Create Rule to sawe the settings.

Deleting Rules

1. Open the Toolbox HTML5 Web-GUI and click Rules in the Menu Bar to display the Rules
panel.

2. Click to select the rule you want to delete.

3. Click the Delete button.

Rules X

Codec Rules Program Rules

Remote Control Port Qutput 2 Mo rules sat
follows the ON/OFF state of Local
Control Port Input 2. @

When any connection is
connected, Local Control Port
QOutput 1is ON, else it is OFF

Add new rule.. Delete...

4. Click Yes in the confirmation dialog.
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19.40 Monitoring Control Port I/O Status

It is possible to monitor the status of the four control port inputs and four opto-isolated outputs
available using the DB15 CONTROL PORT IN/OUT connector. To monitor status:

1.

2.

(e

Control Port /O
Control Port Input
o909
1 2 3 4
Control Port Output
o900 0
1 2 3 4
State  Off v
Cancel Save

Open the Toolbox HTML5 Web-GUI and click Control in the Menu Bar, then click Control
Port 1/0O to display this panel.
Click on an output to change the state from Off to On, then click Save. Note: Input states
cannot be changed.

Important Note: Tieline and WheatNet virtual logic inputs 5-7 can be activated by
pressing the F1 button and keypad numbers 1-3 on Genie and Merlin codecs.
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19.41 Adjusting Codec Time and Date

Network Time Protocol (NTP) is a networking protocol for clock synchronization between computer
systems over packet-switched, variable-latency data networks. By default Use NTP time is enabled
in the codec and it will synchronize with ntp.tieserver.com. When the codec is attached to a
network it will automatically ping the selected NTP server every two hours and update the time in the
codec. It is also possible to manually synchronize the time. Note: The codec will not ping a sener

while connected.
To manually synchronize time settings in the codec:

1. Open the HTML5 Toolbox Web-GUI and click Settings in the Menu Bar, then click Date &

Time to display the Date & Time panel.
2. Click Force Sync to NTP Time to manually synchronize the codec to NTP time.

Date & Time x

+ | Set date and time automatically: | ntp.tieserver.com (i}
Last Successful Sync: Wed Mar 29 2017 11:13:50 GMT+0800 (W. Australia Standard Time)

Codec Time (UTC): | 29 Mar 2017 3:29:47 AM e]

Save Force Sync to NTP Time

’i\ Important Notes:
= e It may take more than one attempt to Force Sync to NTP Time.
e When NTP address settings are configured and enabled, the codec will immediately
jump to the new time when it synchronizes with the server. This may cause scheduled

events to be missed.
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19.42 Upgrading Codec Firmware

To download the latest codec firmware Misit www.tieline.com. See Upgrading Firmware via USB to
upgrade codec firmware using a USB stick with new firmware copied onto it.

New Firmware Notifications

By default the HTML5 Web-GUI integrates with TieServer to automatically update users when a
firmware upgrade is available.

1.
2.

3.

Connect the codec to a PC using a LAN connection and open the HTML5 Toolbox Web-GUI.
If new software is available the Upgrade symbol appears in the top-left of the screen.

] ] 5 -
Tieline™ .2 % 3
A Upgrade™ Online 4
New firmware version available. Please use
Firmware panel in Setfings section to update the

- f

Click Settings in the Menu Bar, then click Firmware to display the Firmware panel to
perform the firmware upgrade.

Performing a Firmware Upgrade

There are several firmware upgrade options available:

1.

2.

Browse Firmware: Click to navigate to the Tieline website and download the latest firmware
for the codec.

Update from a Selected file: Click to navigate to a firmware file saved on a computer or
network drive.

Download firmware: Click to download a previous reliable firmware version. Note: Only
visible when a new release is available.

Let codec download and install firmware: Click to download a previous reliable firmware
version directly into the codec and then complete the update. Note: Only visible when a new
release is available.

Install from HTTP sources from within private networks: Click to select the Options symbol
£ and select Show Advanced Options to install official firmware versions when internet
access is unavailable.

The following procedure explains how to perform codec firmware upgrades with a downloaded
firmware file saved to your PC.

1.

Open the Toolbox HTML5 Web-GUI and click Settings in the Menu Bar, then click
Firmware to display the Firmware panel.

Firmware T~ X 3§

Installed version: vb.0e Ota-sip-D
Build Date: Sep 19 2019 09:23:11

A The codec will reboot after a successful firmware update

@ Browse firmware

® Update from a selected file
@ Do firmware (v2.16.110)

@ Let codec download then install firmware (v2.16.110)
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2. Click Browse firmware to search for the latest firmware and download it to your computer.
Note: the Download firmware and Let codec download then install firmware links are
only visible if firmware more recent than the currently installed version is available.

3. Once the firmware has been sawed locally, click Update from a selected file in the
Firmware panel.

4. Select the .bin file you are using to perform the upgrade and click Open to start the
upgrade. IMPORTANT: The codec will reboot automatically after the firmware upgrade. DO
NOT remowve power or reboot the codec before the update has completed and the codec has
rebooted itself.

Firmware

This might take several minutes.

O

5. We recommend clearing your browser cache after the upgrade is complete. The short cuts
for this are:

Google Chrome: shift+Ctrl+delete

e Mozilla Firefox: Ctrl+shift+delete

¢ Internet Explorer: Ctrl+shift+delete

e Safari: Ctrl+alt+e
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20

20.1

Front Panel Configuration Tasks

The following sections explain how to configure codec settings using the front panel LCD SCREEN
and KEYPAD.

Configuring IP via the Front Panel

Checking IP Address Details in the Codec

1. Press the SETTINGS button.

2. Select Unit and press the @ button.
3. IP address details and other unit details are listed. Use the arrow up 4 and down ¥ buttons
to scroll and view all details listed.

Unit Details

ETH1-5Sub
ETH1-IPuIG ==

Important Note: For assistance with configuration of IPv4 or IPV6 network connections

Th
1 S
"=/ contact your IT Administrator.

Ethernet, Wi-Fi and VLAN Configuration Options

The codec features two physical Ethernet port interfaces and up to four additional VLAN interfaces.
The codec also supports a Wi-Fi connection via the USB port on the front panel.

VLAN interfaces have features similar to physical Ethernet interfaces. Howewver, your network
administrator will need to configure VLAN support throughout your network for VLANs to be
supported in your codec.

As an example, if only one physical Ethernet interface is available, Wi-Fi or VLANs can be used to
operate SmartStream PLUS, or to separate codec Control and Streaming functions if required.

Following are a range of options which can be configured in the Network menu. After completing

configuration ensure you navigate to Apply Setting and press the @ button to apply the new
settings.

ETH1: Canfia

Apply Seffing

aming

Configure an IPv4 DHCP Address

By default the codec is programmed for DHCP-assigned IP addresses. DHCP IP addresses are
automatically assigned and can change each time you connect to your Internet Senice Provider or
by a router on your local area network (LAN).

1. Press the SETTINGS button.

2. Select Network and press the @ button.
3. Use the down ¥ navigation button to select ETH1, ETH2, Wi-Fi or a VLAN interface.
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4. Select Config and then Usage and then the appropriate control and/or streaming mode for
the connection. Next, press the button.

5. Select IPv4 Mode and press the button.

6. Select DHCP and press the button.

7. Press the Return button, then select Yes in the confirmation dialog and press the
button to confirm the new settings.

Configure a Static IPv4 Address

Static IP addresses are fixed addresses which are recommended for studio installations. Using a
static IP address ensures remote codecs can connect reliably using the same IP address owver time.

1. Press the SETTINGS button.

2. Select Network and press the button.

3. Use the down ¥ navigation button to select ETH1, ETH2, Wi-Fi or a VLAN interface.

4. Select Config and then Usage and then the appropriate control and/or streaming mode for
the connection. Next, press the button.

5. Select IPv4 Mode and press the button.

6. Select Static and press the button.

7. Navmgate to IPv4 Static and enter the IP address, then press the button.

8. Navmgate to IPv4 Subnet and enter the Subnet Mask, then press the button.

9. Navmgate to IPv4 Gateway and enter the Gateway details, then press the button.

10. Press the Return button, then select Yes in the confirmation dialog and press the
button to confirm the new settings.

11. Check the Unit Details menu to ensure the new static IP address has been entered
correctly.

IPv6 Address Assignment

There are three IPV6 settings available for each Ethernet port, a Wi-Fi connection via the USB PORT
on the codec and any VLANs which are configured.

1. Auto: An address is automatically assigned to the codec when you connect the codec to an
IP\6 router. This process is similar to how an IPv4 DHCP address is assigned.

2. Manual: Select to manually enter IPv6 address details.

3. Off: Select to ignore IPv6 address details.

‘@ Important Note: Select Off if you are not using IPV6 to connect to another device. This

@
p | , ) .
=" ensures your codec will attempt to connect using IP\4 at all times.

To adjust this setting:

Press the SETTINGS button.

Select Network and press the button.
Use the down ¥ navigation button to select ETH1, ETH2, Wi-Fi or a VLAN interface.

Select Config and then IPv6 Mode and press the button.

b P
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5.
6.

Select Auto, Manual or Off and press the button.

Press the Return button, then select Yes in the confirmation dialog and press the
button to confirm the new settings.

By default the codec is configured to allow the codec to automatically receive IPVv6 address
information from an IPv6 enabled router.

Manual IPv6 Address Assignment

Select Manual mode using the previous procedure and enter information into the IPv6 Static
(Address), IPv6 Prefix and IPv6 Gateway fields in the codec to manually configure address
details.

DNS Server

It is possible to specify Domain Name Sener (DNS) settings to allow easy look up of codecs within
the specified DNS Addresses or Domains section within the Web-GUI. This feature can be turned
on or off in the LAN codec menu.

w N

© No g

Press the SETTINGS button.

Select Network and press the button.

Use the down "W navigation button to select ETH1, ETH2, Wi-Fi or a VLAN interface, then
press the button.

Select Config and press the button.

Use the down "W navigation button to scroll to DNS.

Press the button to toggle between Auto and Manual.

Enter DNS Address and Domain details as required.

Press the Return button, then select Yes in the confirmation dialog and press the
button to confirm the new settings.

Link Mode Configuration

It is possible to configure the Ethernet link speed (10/100/1000/Auto) and whether each interface will
operate in Full-Duplex or Half-Duplex modes.

1.
2.

w

N o gk

Press the SETTINGS button.

Select Network and press the button.
Use the down ¥ navigation button to select ETH1, ETH2 or a VLAN interface, then press

the button.

Select Config and press the button.
Use the down ¥ navigation button to scroll to Link Mode.

Press the button to select a preferred setting. Note: Default setting is Auto.

Press the Return button, then select Yes in the confirmation dialog and press the
button to confirm the new settings.

VLAN ID (VLAN configuration only)

The VLAN ID is encapsulated in IP packets to facilitate routing throughout your network.

1.
2.

Press the SETTINGS button.
Use the navigation buttons on the front panel to select Network and press the button.
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o0 M~ w

7.
8.
9.

Use the down ¥ navigation button to select a VLAN interface and press the button.
Navigate to Config and press the button.

Select Usage and press the button.
Select the mode of operation for this VLAN (e.g. Control & Streaming, Streaming only,

Control Only) and press the button.
Use the down ¥ navigation button to scroll to VLAN ID.

Press the button to enter a number between 1-4094 inclusive.
Press the button to confirm this setting.

10. Press the Return button, then select Yes in the confirmation dialog and press the

button to confirm the new settings.

VLAN Priority (VLAN configuration only)

The VLAN Priority setting represents a prioritization scheme for forwarding data packets throughout
Virtual Local Area Networks.

o0 M wdh e

7.
8.
9.

Press the SETTINGS button.

Use the navigation buttons on the front panel to select Network and press the button.
Use the down ¥ navigation button to select a VLAN interface and press the button.
Navigate to Config and press the button.

Select Usage and press the button.
Select the mode of operation for this VLAN (e.g. Control & Streaming, Streaming only,

Control Only) and press the button.
Use the down ¥ navigation button to scroll to VLAN Priority.

Press the button to enter a number from O to 7 inclusive.
Press the button to confirm this setting.

10. Press the Return button, then select Yes in the confirmation dialog and press the

button to confirm the new settings.

VLAN Interface (VLAN configuration only)

This setting applies the VLAN settings to a physical Ethernet port in the codec.

o M wbhr

~N

Press the SETTINGS button.

Use the navigation buttons on the front panel to select Network and press the button.
Use the down ¥ navigation button to select a VLAN interface and press the button.
Navigate to Config and press the button

Select Usage and press the button.

Select the mode of operation for this VLAN (e.g. Control & Streaming, Streaming only,
Control Only) and press the button.

Use the down ¥ navigation button to scroll to Interface.

Press the button to select ETH1 or ETH2, then press the button.

Press the Return button, then select Yes in the confirmation dialog and press the
button to confirm the new settings.
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20.2  Configuring a Hostname

It is possible to assign a hostname to the codec to provide a flexible way of identifying the codec on
a network.

1. Press the SETTINGS button.
2. Use the navigation buttons to select System and press the 24 button.

Setlings

I BT

3. Navigate down to Hostname Enable and press the \>4 button to enable this feature.

Confia
Hostname Enable Enabled A

4. Navigate to Hostname and press the @ button to display the Enter Hostname screen and
enter the hostname. Next, navigate to Enter and press the @ button to save the settings.

ome

Debug Log

Important Note:
¢ Modifying hostname settings requires a codec restart before they take effect
¢ In the Hostname only enter the characters a-z, A-Z, 0-9 and - and the first or last

character cannot be a hyphen/dash.

Y

20.3 IP Via Setting

When dialing over IP you can select the preferred interface to use when establishing a connection.
By default Any is selected, which means the first available interface will be used to dial a
connection. The default Via interfaces in order of use when available are:

1. ETH1 Ethernet port (default Primary Via interface)
2. ETH2 Ethernet port (default Secondary Via interface)
3. Wi-Fi (default Tertiary Via interface)

Important Notes:
¢ If an interface is not available it is not listed in the Via interface selection screen. E.g. if

Wi-Fi is not configured it will be unavailable.
¢ If you select Fuse-IP as the Via interface, a link to the Fuse-IP configuration menu

appears above the Via menu.

Y

1P Setup: ffusic Ste
Auto Recon Dis d

Fuse-IF Started, waiting for client
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e VLAN interfaces have features similar to physical Ethernet interfaces. Howewer, your
network administrator will need to configure VLAN support throughout your network for
them to be supported in your codec.

Reconfigure Default Primary, Secondary and Tertiary Interfaces

It is possible to reconfigure the default Primary (Ethernet 1), Secondary (Ethernet 2) and
Tertiary (Wi-Fi) interfaces in the codec. As an example, you may want to select Primary as
the dialing interface in a program and then copy this program onto multiple codecs. Howewer,
the actual primary interface used at each location can vary for each codec. For one codec it
may be an Ethernet port and for another it may be a Wi-Fi interface. This allows you to
configure site-specific settings to suit available network interfaces at different remote locations.

Press the SETTINGS button.
2. Use the navigation buttons to select System and press the \°44 button.

Setings

Press OF to modifie W+

4. Navigate to the Primary, Secondary or Tertiary IP Via interface setting and press the
24 button.

1P Via Sefun

- ETH1

'r'r'i - Fi

5. Select an alternative default interface and press the \24 button.

Interface for Primant

6. Press the Return button to navigate back out of the menu, then navigate to Yes

in the Warning dialog and press the @ button to save all changes.

aiming

Sane Changes ¥

Important Note: Fuse-IP cannot be configured as a default Primary, Secondary or
Tertiary Via.
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20.4  Connecting over Wi-Fi

The codec supports connecting over Wi-Fi using a cellular USB dongle attached to the USB port on
the front panel. A Wi-Fi connection can be used for codec Control and/or Streaming.

/f Important Notes:
=’ e Codecs using Wi-Fi must have firmware version 2.16.xx or higher installed.
e The list of cellular Wi-Fi dongles that have been used successfully are available on the
Tieline website at www.tieline.com.
¢ If you are leaving codecs unattended with a Wi-Fi dongle attached, reboot the codec
with the dongle in it to confirm there is no issue rebooting after an intermittent loss of
power.

Enabling Wi-Fi
To enable Wi-Fi:

1. Press the SETTINGS button.
2. Use the navigation buttons to select Network and press the K4 button.

3. Navigate to Wi-Fi and attach a compatible cellular Wi-Fi dongle to the USB port on the
codec. By default the Wi-Fi display should change from Not Present to Disabled. Press

the @ button to enable Wi-Fi in the State menu. Note: If you attach a USB dongle when
Wi-Fi has already been enabled, or you attach a new USB dongle, you may need to disable
Wi-Fi and then enable it for the codec to recognize the USB when it is first attached.

5. The codec screen should display an "Enabling Wi-Fi" and "Acquiring Address" status
message before Wi-Fi is enabled.

Wi-Fi Config
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Connecting to a Wi-Fi Network

1. Navigate to Rescan in the Wi-Fi Config menu and press the K4 button to refresh the Wi-Fi
networks visible. Note: Signal strength is indicated by a fractional number out of 4. A signal
strength of 2/4 or higher is recommended for reliable streaming.

Wi-Fi Config Wi—Fi Canfig
Scanning...
Scanning Y- Fi Metworks

TLLE

Optus 4G -E5 | signal 24 5K

Rescan

Androida P Sianal (441 FSE

TLUG i 5K

3. Navgate to Password, then press the @ button. Use the codec's navigation buttons to select
the alphanumeric characters on the LCD SCREEN and enter the network password. Press the
Enter button on the LCD SCREEN to complete password configuration.

ida P Settinas

4. The password is now entered. Navigate up to Save & Connect to Wi-Fi Network and press
the K24 button to connect to the network.

L N <ol (44] PSE - Connected

5. Once connected the codec can dial and connect using IP over Wi-Fi.

Adding a Wi-Fi Custom Access Point

Some Wi-Fi Networks have hidden SSIDs and will not automatically appear in the list of available
networks after performing a network scan. To connect to these networks they need to be manually
added to the codec:

1. In the Wi-Fi Config menu navigate down to Add Wi-Fi Network and press the \ button.

Signal (1/4) PSK

molecular =¥ie  gignal (104) P SK

A0 'Y - Fi Metwork

2. Select and enter the details for the network SSID and Password, then navigate up to Save
and Connect to Wi-Fi Network and press the @ button to join the hidden Wi-Fi network.
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incognito Setinas

Sawe & Connect fo Y- Fi Metwark

5100 incognito

20.5 Enabling the Cloud Codec Controller

To allow the codec to be configured and managed by Tieline's Cloud Codec Controller over the
public internet it needs to be enabled for CCC management:

Press the SETTINGS button.
Use the navigation buttons to select Web-GUI and press the &4 button.

3. Navigate down to CC Controller and press the @ button to toggle between Enabled and
Disabled.

webGUIl Setinags

Mot instealed +

l Encbled

/i\. Important Notes:
~=/ e Ensure CSRF is disabled in the codec or it will not be able to connect to the CCC. This
setting is [OFF] by default and is also available in the codec menu via Settings >
WebGUI, and in the Options panel in Toolbox.
e Locally Defined Codecs ower a private network do not need to be enabled for CCC
operation. Only codecs that require internet access need to be enabled.
e The CCC needs to continually send and receive data between codecs to update
information displayed. If the CCC is left open on a computer and is not used for more
than 4 hours, the Codec Viewer is placed in 'sleep' mode to save on data use.

20.6  Inverting Input Polarity

The codec supports inverting input polarity.

Press the SETTINGS button.
Use the navigation buttons to select Audio and press the \24 button.
3. Navigate down to Polarity Inv and press the K4 button.

Input Lire, o Fhantom F 0

Folariteine R PR Ei

4. Select the input for which polarity is to be inverted and press the @ button to toggle between
Off and On.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 293

20.7

Palaritd Inversion
Input A

Input 2

Au Input

Connecting with Fuse-IP Bonding

Fuse-IP is a proprietary Tieline IP bonding technology which aggregates data by bonding multiple IP
interfaces (peers) and establishing a “tunnel” between two Tieline codecs. A streaming connection
can be established after the tunnel is created. Fuse-IP automatically distributes data over any two
bonded interfaces, which may include:

e Dual Ethernet LAN ports.
e An Ethernet LAN port with a Wi-Fi dongle.

There are several benefits in using Fuse-IP to aggregate data from multiple IP interfaces, including:

¢ The ability to create more stable connections with higher overall data bandwidth.
o Greater choice of encoding algorithms because of higher available bandwidth.
e Redundancy in case one IP connection is lost.

How does Fuse-IP work?

Fuse-IP is another Via interface you can use to dial, similar to selecting a LAN port or Wi-Fi.

Fuse-IP requires one codec to be a server and the other codec is the client. Normally the remote
codec is configured as the client and the studio codec is the sener, because it's easier to dial static
IP addresses configured at the studio than cellular, Wi-Fi or LAN interfaces at the remote site. Like
SmartStream PLUS redundant streaming, you can use two IP interfaces at the studio for additional
redundancy.

Prerequisites
Version 2.16.xx firmware is required to use Fuse-IP. Before configuring Fuse-IP you need:
e The IP address (or addresses) for the codec acting as the senver at the studio.

¢ The serial number of the server codec to which you are connecting using Fuse-IP.

Configuring a Fuse-IP Server at the Studio

1. Press the SETTINGS button.
2. Select Fuse-IP and press the @ button.

Speed Dial Tieline Session
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Important Note: Ensure Fuse-IP is disabled prior to configuration. Navigate to Fuse-IP

Th
p |
Status and press the @ button to disable Fuse-IP if it is enabled.
3. Navigate down to Fuse-IP Mode and press the @ button to select Server if the codec is at
the studio. Note: the server codec serial number will be displayed and needs to be entered
into the Fuse-IP client codec.

Select ade

Senser Client

4. Navigate to Bonded Interfaces and press the @ button, then navigate to each interface in
turn and press the @ button to select or deselect interfaces. Navigate to the top of the
menu after configuration and select Done, then press the @ button.

Select Bonding Interfares Select Bonding Interfarces
Bonded, select to remowe
Bonded, select to remowe

matband El:ll. select o add ' 2 matband El:ll. select o add

5. Leawe the default Fuse-IP Port as 8999 in most situations unless this port is already in use,
e.g. you have multiple codecs behind a firewall using Fuse-IP, therefore you need to allocate
a different port for each Fuse-IP tunnel. Note: the port number on the client and server
codecs must be the same.

Fuse-IF Setfinas

Fuse —IP hiode Serser (S 90074

Bonded Inherfaces ETH1

Fuse—IF Port

6. The codec is now configured to connect with a client codec over a Fuse-IP tunnel.

Configuring a Fuse-IP Remote Client

1. Press the SETTINGS button.
2. Select Fuse-IP and press the @ button.

Speed Dial Tieline Session

/%\ Important Note: Ensure Fuse-IP is disabled prior to configuration. Navigate to Fuse-IP
Status and press the @ button to disable Fuse-IP if it is enabled.

3. Navigate to Fuse-IP Mode and press the @ button to select Client if it is the remote codec.

t tilode

flode Server (S 90074)

Bonded Interfaces ETH1 ¥
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4. Navigate to Bonded Interfaces and press the @ button, then navigate to each interface in turn
and press the @ button to select or deselect interfaces. Navigate to the bottom of the menu
after configuration and select Done, then press the @ button.

Select Bonding Interfares Select Bonding Interfaces

Bonded, select to remave

Mot bonded, select to add Bonded, select to remave

Mot bonded, select to add + Mot bonded, select to add

5. Leawe the default Fuse-IP Port as 8999 in most situations unless this port is already in use, e.g.
you have multiple codecs behind a firewall using Fuse-IP, therefore you need to allocate a
different port for each Fuse-IP tunnel. Note: the port number on the client and server codecs
must be the same.

Fuse—1F Settinas

Bonded Inferfaces ETH1

Fuse-IF Port

6. Navmgate to Inactivity Timeout and press the @ button if you want to adjust the predetermined

time period for turning the Fuse-IP tunnel off. Adjust the setting and press the @ button to store
the new setting. Note: Inactivity Timeout can be configured from 0 to 1440 minutes. Enter O to
disable the timeout.

Fuse —1F: Enter Inactivite Timeout in minutes

0K to continue

7. Navigate to Server Address and press the @ button to enter a public static IP address
associated with the bonded interfaces at the studio (or select a previously entered senver

address via History), then press the @ button. Note: if the bonded interfaces hawe private

addresses behind a firewall then port forwarding needs to be configured. See Installing the Codec
at the Studio for more details on port forwarding.

Fuse-1P: Enter Senter| Pu4 Address

20338205163

Histans 0K to continue

8. Navgate to Server Serial Number and press the @ button to enter the serial number of the
server codec to which you are connecting (or select a previously entered serial number via

History), then press the @ button.

Fuse-1P: Enter Senter Serial Mumber

+9548]

Histary Ok fo confinue

9. Navmgate up to Fuse-IP Status and then press the @ button to create a Fuse-IP tunnel between
the server and client codecs.
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Fuse-IF Seffinas

Bonded Inferfaces ETH1,ETHZ *

10. The letter F is displayed on the far right side of the Status Bar to confirm the two codecs have
created a Fuse-IP tunnel. Remember Fuse-IP must be enabled on both codecs.

Please note: double-check all settings on both the server and client codecs if the message Started,
dialing server persists after starting Fuse-IP.

11. Select Fuse-IP as the Via interface with which to connect when creating a program using the
front panel codec menus, or the HTML5 Toolbox Web-GUI Program Manager panel.

/f; Important Notes:
=" o Datais sent by the codec over the newly created 'tunnel' as soon as Fuse-IP is enabled,
ewven if a connection has not been configured and dialed. Depending on the number of
interfaces being used, codecs may transmit and receive up to 24MB of data per hour at
each end of the link.
e The codec remembers the Fuse-IP enabled/disabled state on power up
o For additional stability it is recommended that a fixed jitter buffer is configured when
streaming using Fuse-IP. The actual jitter buffer depth should account for the difference in
delay between the interfaces and the maximum jitter experienced. To determine the jitter
over each link you can connect and stream audio over each interface separately and look
at the jitter reading displayed on the Connection Statistics screen.
e Use a dotted quad IPv4 address when configuring the Fuse-IP Sener Address.
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20.8  Selecting an Algorithm

The codec offers PCM uncompressed linear audio as well as aptX® Enhanced, LC-AAC, HE-AAC
v.1 and HE-AAC v.2, AAC-LD, AAC-ELD, AAC-ELDW, MPEG Layer 2, G.711 and G.722, Tieline
Music and MusicPLUS algorithms. There is a range of pre-programmed connection profiles to
simplify codec configuration. See Choosing Dialing Profiles for more details.

Overview of Tieline Algorithms

1. The Tieline Music algorithm is optimized for audio bit rates as low as 19.2kbps with only a 20
millisecond encode delay. It offers 15 kHz mono from 24kbps to 48kbps.

2. Tieline MusicPLUS delivers up to 20 kHz mono from 48kbps upwards. It can also deliver up to 20
kHz stereo from 96kbps upwards, offering huge savings on your IP data bills and outstanding
audio quality.

Overview of AAC Algorithms

AAC-LC

LC-AAC is optimized for audio bit rates of 64kbps per channel or higher using a sample rate of
48kHz. Tieline recommends using LC-AAC instead of HE-AAC if bandwidth of 64kbps or higher
per channel is available, to optimize audio quality. If lower bandwidth than 64kbps is available
consider using HE-AAC, Tieline Music or Tieline MusicPLUS.

AAC-HE

Codecs include both HE-AAC v.1 and HE-AAC v.2, which are optimized for low bit rate
connections. Selection of HE-AAC v.1 and v.2 is automatically managed within the codec, so
only AAC-HE is displayed on the screen. When used for mono connections, HE-AAC v.1
performs best at bit rates of 24kbps per channel or higher. HE-AAC v.1 is also used for stereo
connections when audio connection bandwidth is 48kbps or higher.

HE-AAC v.2 is used for stereo connections when audio connection bandwidth is below 48kbps
and is capable of delivering 15kHz quality stereo audio at audio bit rates as low as 24kbps.

A sample rate of 32kHz is used in the codec's default profiles to achieve ultra-low bit-rate
connections, but this is adjustable to 44.1kHz or 48kHz if required.

AAC-LD

AAC-LD (Low Delay AAC), AAC-ELD (Enhanced Low Delay AAC) and AAC-ELDv 2 are
optimized for low latency real-time communication. AAC-LD is suited to bit rates of 96kbps or
higher for stereo audio.

AAC-ELD

AAC-ELD is optimized for high quality stereo connections from 48 - 96kbps and performs better
at these bit rates when compared with AAC-LD.

AAC-ELD vV 2

For stereo connections below 48kbps AAC-ELD \2 will deliver better performance than AAC-
ELD down to 24kbps.
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Overview of aptX Enhanced Audio Coding

aptX® Enhanced audio coding is used by thousands of radio stations to deliver very low delay audio
for IP broadcasts and is ideal for high quality studio-to-transmitter links and audio distribution. It
delivers outstanding audio quality with exceptionally low delay across a range of IP networks.

32kHz or 48kHz sample rates are available at either 16 bit or 24 bits per sample. aptX Enhanced
has a minimum connection bit rate of 128kbps per channel and offers 10Hz to 24kHz frequency
response. 24 bit, 48kHz aptX Enhanced at the maximum bit rate of 576kbps delivers >120dB of

dynamic range.

aptX® Enhanced is supported over ISDN at the following sample and bit rates:

aptX® Enhanced Mono 16 hit, 32 kHz 128 kbps 2
aptX® Enhanced Mono 16 bit, 48 kHz 192 kbps 3
aptX® Enhanced Mono 24 bit, 32 kHz 192 kbps 3
aptX® Enhanced Stereo 16 bit, 32 kHz 256 kbps 4

Overview of Opus Algorithm

Opus is a highly versatile open source audio coding algorithm. It incorporates technology from the
well-known SILK and CELT codecs to create a low latency speech and audio codec. It is a variable
bit rate algorithm ideal for live broadcast situations because of its capacity to deliver high quality,
real-time Audio over IP (AolP) at low bit rates. Visit http://www.opus-codec.org for more info.

There are three Opus algorithm configurations available:

Algorithm Recommended connection for on-air use

Opus Voice High quality low bit rate remotes (9.6kbps -64kbps)

Opus Mono Very high quality mono remotes, STLs and audio distribution (48kbps -128kbps)
Opus Stereo | Very high quality stereo remotes, STLs and audio distribution (64kbps -256kbps)
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Configuring an Algorithm in the Codec

Press the HOME button to return to the Home screen.

Use the navigation buttons on the front panel to select Connect and press the button.
Select IP and press the button.

Select your preferred IP Session mode and press the button.

Use the down W% navigation button to select Setup and press the button.

Navigate to Algorithm and press .
Navigate to Manual to configure all settings manually, or Profile to select a pre-configured

No g s w D e

algorithm profile, then press .

How do I choose the right algorithm?

The algorithm you select will not only affect the quality of the broadcast but it will also contribute to
the amount of latency or delay introduced. For example, if MP2 algorithms are used, program
delays will be much longer than when using Tieline Music or MusicPLUS algorithms. This is due to
the additional inherent encoding delays involved when using MP2 algorithms. This can be a major
consideration for live applications that integrate remotes into a broadcast. The algorithm you select
to connect with will also depend upon:

The codecs to which you are connecting (Tieline versus non-Tieline)
Whether you are creating multi-unicast connections.

Whether you are connecting using SIP or not.

The uplink bandwidth capability of your broadband connection.

/f Important Notes: Music and MusicPLUS algorithms cannot be used over SIP

=/ connections. Use MP2 algorithms at 64kbps mono or 128kbps stereo for high quality
connections when using SIP, or use G.711 and G.722 if required. Tieline G3 codecs do
not support connections using AAC, aptX Enhanced and Opus algorithms and will default
to MPEG Layer 2 if an incoming connection is configured to use these algorithms.

It can be a good idea to listen to the quality of your program signal using each algorithm and to see
how it sounds when it is sent at different connection bit rates (as well as different FEC and jitter-
buffer millisecond settings). This will assist you to determine which is the best algorithm setting for
the connection you are setting up. Please see the following table for details on the connection
requirements of the different algorithms available.
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Algor- Audio Algor- | IP bit rate|IP  over-| Audio Quality and| Recommended
ithm Band- ithmic | per channel | head per|Features applications for on-air
width Delay connectio use
n
Linear/PCM 16/24 bit | Oms sample rate x | 80kbps ¢ Full bandw idth, Extremely high quality
(Uncom- up to bits per perfect audio PCM linear
pressed) 45kHz sample x no. quality for voice uncompressed audio
channels; and music for STLs and audio
512kbps e No error distribution.
minimum concealment/corr Ideal for fiber or high
(16bit;32kHz) ection or artifacts bandw idth links.
to 4.6 Mbps
(24bit; 96
kHz)
Tieline Music Up to 20ms 24 kbps 16kbps e High quality voice Great for live voice or
15kHz minimum and music music remotes as w ell
e Very low delay as STLs and audio
at low bit rates distribution w ith limited
connection bandw idth
(e.g. POTS or 3G
w ireless)
Suitable w hen
bidirectional
communication
betw een announcers
is required
Deliver 15kHz stereo
over 1 x 64kbps ISDN
B Channel.
Tieline Music- | Up to 20ms 48 kbps 16kbps ¢ Very high quality Very high quality, very
PLUS 22kHz minimum voice and music low delay STLs and
(Optimized e Very low delay audio distribution
for 64kbps at low to Remote connections
per audio moderate bit- able to achieve
channel) rates 48Kkbps for each audio
channel
Suitable w hen
bidirectional
communication
betw een announcers
is required
G.711 3kHz 1ms 64kbps 80kbps e Low quality 3kHz Highly compatible w ith
minimum POTS phone other brands of audio
quality audio codec
e Very low delay Low quality and used
at moderate bit generally for
rates compatibility
G.722 7kHz 1ms 64kbps 80kbps e Good quality Highly compatible w ith
minimum 7kHz voice other brands of audio
o Better quality codec
than a standard Good voice quality
POTS phone call audio for remotes and
e Very low delay other voice quality
at moderate bit applications
rates
MPEG Layer 2 | Up to 24 to 64kbps 8.5- e Very high quality Highly compatible w ith
22kHz 36ms minimum 13.3kbps voice and music other brands of audio
e Low to moderate codec
delay at Very high quality audio
moderate to high for remotes, STLs and
bit rates audio distribution
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MPEG Layer 3 [ Up to 100ms 64kbps 8.5- High quality voice High quality remotes,
15kHz 13.3kbps and music STLs and audio
Moderate bit distribution
rates Use w hen bidirectional
High delay communication
betw een announcers
is not required
LC-AAC Up to 64ms 64kbps 15kbps High quality voice Voice or music
15kHz and music at remotes as well as
low est bit rate; STLs and audio
better quality at distribution w here
higher bit rates some delay is tolerable
Moderate delay Tieline Music or
at moderate to MusicPLUS deliver
high bit rates low er delay
HE-AACv.1 Up to 128ms 48kbps 7.4kbps High quality voice Live voice or music
15kHz and music at the remotes as well as
low est bit rate; STLs and audio
better quality at distribution w ith limited
higher bit rates connection bandw idth
Low to Moderate Use w hen bidirectional
bit rates communication
High delay betw een announcers
is not required
HE-AACv.2 Up to 128ms Minimum 7.4kbps High quality voice Used for DAB+ radio
15kHz 16kbps and music streaming
(Monoy); Low bit rates Ideal for low bit rate
24kbps High delay remotes
(stereo) Use w hen bidirectional
communication
betw een announcers
is not required
AAC-LD Up to 20ms at | 48kbps 30kbps Very high quality Very high quality, very
20kHz 48kHz minimum voice and music low delay STLs and
Very low delay audio distribution
at low to Remote connections
moderate bit able to achieve
rates 48kbps for each audio
channel requiring
Suitable w hen
bidirectional
communication
betw een announcers
is required
AAC-ELD Up to 15-30ms | 24 kbps 15-30kbps Very high quality Great for live voice or
20kHz minimum voice and music music remotes
Very low delay Suitable w hen
at low bit rates bidirectional
communication
betw een announcers
is required
AAC-ELDv.2 Up to 35ms Pending Pending High quality voice Great for live voice or
20kHz release release and music music remotes w here
Low delay at low limited connection
bit rates bandw idth is available
Suitable w hen
bidirectional
communication
betw een announcers
is required
aptX Enhanced | 10Hz- 2.5ms at | 128kbps 80kbps Very high quality ldeal for STLs and
24kHz 48kHz minimum voice and music audio distribution

(16bit; 32kHz)

w here high
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to 288kbps Extremely low connection bandw idth
(24bit;48kHz) delay at high bit is available and very
rates low delay is highly
Highly cascade desirable.
resilient ¢ Resilient with multiple
encodes/decodes
w hen required
Opus 4Hz- 20ms 9.6-256kbps | 16kbps Very high quality | ¢ "Opus Voice" is ideal
20kHz voice and music for high quality, and
Very low delay low delay voice quality
at low bit rates remotes at extremely
low bit rates.
e "Opus Mono" and
"Opus Stereo" are
perfect for high fidelity
remotes, STLs and
audio distribution at
higher bit rates
TxTran / NOT FOR NOT FOR BROADCAST
RxTran BROADCAST USE | USE
Algorithm Selection Guide
Algorithm Very Low Moderate Excellent Preferred | Preferred for Highly
Delay to High Performance for Live STLs and Compatible
Delay at Low Remotes Audio with other
Bit rates Distribution Codecs
Linear/PCM v v v
Opus v v v v v
Tieline Music v v v
Tieline MusicPLUS v v v v
aptX Enhanced v v v
LC-AAC v v v
HE-AACV1 v v
HE-AACv2 v v *
AAC-LD v v v
AAC-ELD v v
MPEG Layer 2 v v v
MPEG Layer 3 v v
G.722 v v
G.711 v v

* Use with caution for remotes due to high delay; not suitable when bidirectional communications is

required.
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20.9

ISDN Encoding Options

The codec supports ISDN connections using the following algorithms and B Channel assignments.

ISDN Encoding 1B 2B 3B 4B
E-AptX Mono 16bit 32KHz v
E-AptX Mono 16bit 48KHz
E-AptX Mono 24bit 32KHz
E-AptX Stereo 16bit 32KHz

ANIEN

Music Mono

Music Stereo

Music Plus Mono

AN
SIS S S

Music Plus Stereo
MP2 Mono 32KHz
MP2 Stereo 32KHz
MP2 Mono 48KHz v
MP2 Stereo 48KHz

MP2 J-Stereo 32KHz
MP2 J-Stereo 48KHz
G.711 v
G.722 v’

AN N

AN NN N NN NN

Configuring the Jitter Buffer

Jitter, (also known as latency or delay), is the amount of time it takes for a packet of data to get
from one point to another. A jitter buffer is a temporary storage buffer used to capture incoming data
packets. It is used in packet-based networks to ensure the continuity of audio streams by
smoothing out packet arrival times during periods of network congestion. Data packets trawel
independently and arrival times can vary greatly depending on network congestion and the type of
network used, i.e. LAN versus wireless networks. The concept of jitter buffering is displayed visually
in the following image.

RTP Stream with Jitter arrives
at the destination codec with—
packets out of order and late

Packet 2 | Packet 1 Packet 3

Codec reorders the packets

I
I
I
I
I
I
I
and sends them to the decoder | : Focket ! | Fackeic | Facks @
I
I
I
I
I
I
I
1

Audio Stream Playout —|

! | 1
| | 1
1 | 1
| | 1
! | 1
| | 1
1 | 1
| | 1
| | 1
| | 1
| | 1
| | 1
1 1 1

I
|
: Packet 1 | Packet 2 | Packet 3
|
|
|

I |
]
1 1

v

Jitter-buffer management is encompassed within Tieline's SmartStream IP technology which can:

Remowe duplicate packets.

Re-order packets if they arrive out-of-order.

Repair the stream in the event of packet loss (error concealment).
Manage delay dynamically based on current network congestion.
Manage forward error correction (FEC).
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With Tieline codecs you can configure either a fixed or automatic jitter buffer and the settings you
use depend on the IP network owver which you are connecting. Over LANs, WANs and wireless
networks the automatic jitter buffer generally works well. It adapts automatically to prevailing IP
network conditions to provide continuity of audio streaming and minimize delay.

A fixed jitter buffer is preferable over satellite connections to ensure continuity of signals.

CAUTION: If a Tieline codec connects to a device that is using non-compliant RTP streams
then the last fixed setting programmed into the codec will be enabled (default is 500ms).
Non-compliant devices include some other brands of codec, web streams and other
devices.

Tieline ‘Auto Jitter Buffer’ Settings

The following automatic jitter buffer settings range from the most aggressive "Least Delay" setting,
which endeavors to minimize delay as much as possible while adapting to prevailing network
conditions, to the "Highest Quality" setting, which is the most conservative delay setting to
minimize packet loss when packet latency is not as critical. Best compromise is the most popular
setting used by most broadcasters as it achieves an excellent balance that minimizes latency for
bidirectional communications, as well as minimizing packet loss over most wired and wireless IP
networks.

Risk of
Packet Loss
A

High

% ‘Leasl Delay

Y
~

o _ Less Delay

~ .. Best Compromise

3 b4
> Good Quality

\

" _ Highest Quality

Low

# Latency
Low High
Jitter Buffer Settings and Relationship of Latency
and Packet Loss

Least Delay: This setting attempts to reduce the jitter buffer to the lowest possible point, while still
trying to capture the majority of data packets and keep audio quality at a high level. This setting is
the most aggressive in adapting to prevailing conditions, so the jitter buffer may vary more quickly
than with the other settings. It is not recommended in situations where jitter variation is significant,
or occurs in bursts. (E.g. cellular/multi-user wireless networks). It is best for stable and reliable links
such as dedicated or lightly-loaded WAN/LANSs.

Less Delay: This setting lies between "Best Compromise" and "Least Delay". It may assist in
reducing latency over a connection without incurring packet loss.

Best Compromise: This default setting is the midpoint between the jitter buffer settings applicable
for "Highest Quality" and "Least Delay." It is designed to provide the safest level of good audio
quality without introducing too much latency. In most situations it will deliver very high quality and
low delay to support live bidirectional communications over cellular and wireless networks.
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Good Quality: This setting lies between "Best Compromise" and "Highest Quality." It may assist in
achieving higher quality connections without incurring extreme delays in transmission or significant
packet loss.

Highest Quality: This setting is the most conservative in terms of adapting to prevailing network
conditions to reduce delay. The jitter-buffer will remain higher for a longer period after a jitter spike is
detected — just in case there are more spikes to follow. This setting is best to use where audio
quality is the most important factor and delay is not as critical. Unless delay is irrelevant, this
setting is not recommended over peaky jitter networks (e.g. cellular networks) and is best used on
more stable networks where fluctuating jitter bursts are not common.

Jitter Depth

The jitter Depth setting allows you to select predetermined minimum and maximum jitter settings
within the auto jitter buffer's minimum and maximum jitter limitations. The default setting of 60 to
1000ms is a good starting point for most networks. It may be necessary to increase the maximum
auto jitter latency setting for networks experiencing higher packet latency, or the minimum depth
depending on the reliability of the network.

Which Algorithms Support Automatic Jitter Buffering?

The following table provides an oveniew of which algorithms are capable of using the automatic jitter
buffer feature over SIP and non-SIP connections.

Algorithm Tieline Session Data SIP Connections
Connections
Linear (Uncompressed) x x
Tieline Music x
Tieline MusicPLUS v x
G.711 x o
G.722 x v
MPEG Layer 2 v v
MPEG Layer 3 v x
LC-AAC v v
HE-AAC v.1 v o’
HE-AAC v.2 v o
AAC-LD x x
AAC-ELD x x
Opus v v
aptX Enhanced x x

Configuring Automatic Jitter Buffering (Default Setting)

Press the HOME [ button to return to the Home screen.

Use the navigation buttons on the front panel to select Connect and press the button.
Select IP and press the button.

Select your preferred IP Session mode and press the button.

o~ w DN PRE

Use the down ¥ navigation button to select Setup and press the button.
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6. Navgate to Jitter Buffer and press .
7. Select Auto Jitter Adapt and press .
8. Select your preferred jitter buffer setting and press .

/f Important Notes: There is no jitter buffer setting on a multicast server codec because it
= only sends and never receives audio packets.

How to get the Best Jitter Buffer Results

When configuring automatic jitter buffer settings, establish the IP connection for a while before
‘going live’, to allow the codec to evaluate prevailing network conditions. The initial jitter buffer setting
when a codec connects is 500ms and it is kept at this lewvel for the first minute of connection (as
long as obsenved delay values are lower than this point).

After the initial connection period the jitter buffer is adjusted to suit prevailing network conditions and
is usually reduced. Establish a connection for at least 5 minutes prior to broadcasting, so that the
codec has been provided with enough jitter history to ensure a reliable connection.

There are five jitter buffer states. Jitter buffer and connection status statistics can be viewed via
HOME > Cxns and use the down ¥ and up A navigation buttons to scroll through
connection statistics. The first four stages are observed in “auto” jitter buffer mode.

1. Stabilization period (al): A few seconds during which a stable connection is established.

2. Stage 2 (a2): A compatibility check occurs.

3. Stage 3 (a3): If the compatibility check is successful, this is the analysis hold-off period.
During a minute, the jitter buffer is held at a safe, fixed value of 500ms while enough history
is recorded to start jitter buffer adaptation.

4. Stage 4 “live” (A): This is where the codec determines it is safe enough to start
broadcasting using the auto-jitter buffer level. We recommend running the codec for a few
more minutes to obtain a more comprehensive history of the connection’s characteristics.

5. Fixed (F): This state is displayed if the jitter buffer is fixed.

Fixing Jitter Buffer Settings

The default jitter-buffer setting in Tieline codecs is 500 milliseconds. This is a very reliable setting
that will work for just about all connections. However, this is quite a long delay and we recommend
that when you set up an IP connection you test how low you can set the jitter-buffer in your codec.

Press the HOME button to return to the Home screen.

Use the navigation buttons on the front panel to select Connect and press the button.
Select IP and press the button.

Select your preferred IP Session mode and press the button.

Use the down ¥ navigation button to select Setup and press the button.

Navigate to Jitter Buffer and press .

Select Fixed Buffer Level and press .

Use the numeric KEYPAD to enter the fixed buffer value in milliseconds and press . Note:
Recommended maximum fixed jitter limits are as follows:
e 1,000ms for PCM and G.711, G.722 and aptX Enhanced encoding.
e 2,500ms for AAC ELD, AAC LD.
e 5,000 for all other algorithms including Opus, MP2, AAC, AAC-HE, Tieline Music and
Music PLUS.
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20.10

Configure the Jitter Buffer on the Answering Codec

Create an answering program to independently configure the jitter buffer settings on an answering
codec. This will ensure specific fixed or auto jitter settings can be configured to suit the IP network
to which the codec is connected. To do this:

1. Create a new answering program on the answering codec.
2. Configure preferred jitter buffer settings in this answering program.
3. Lock the answering program in the codec.

Please note that with the implementation of EBU N/ACIP 3368 SIP configuration, the dialing codec
can configure the jitter setting on the answering codec. This will override the jitter buffer settings in a
locked and loaded answering program in a Tieline codec.

If you change the jitter buffer setting in a codec it will only adjust to the new level when link quality is
high (e.g. above 70%). This is done to ensure audio quality is not compromised. When manually
configuring the jitter-buffer delay in a codec it is necessary to think carefully about the type of
connection you will be using. Following is a table displaying rule of thumb settings for programming
jitter-buffer delays into your codec.

Jitter-Buffer Recommendation

Private LAN 60 milliseconds

Local 100 - 200 milliseconds

National 100 - 300 milliseconds

International 100 — 400 milliseconds

Wireless Network 250 - 750 milliseconds

Satellite IP 500 - 999 milliseconds

ff Important Note: The preceding table assumes Tieline Music is the algorithm in use. Do
=/ not use PCM (linear uncompressed) audio over highly contended DSL/ADSL connections
without enough bandwidth to support the high connection bit rates required.

Relationship between the Jitter Buffer and Forward Error Correction (FEC)

If forward error correction is configured then additional data packets are sent over a connection to
replace any lost data packets. There is no need to modify jitter buffer settings if you are sending
FEC data, only if you are receiving FEC data.

The jitter buffer depth on the receive codec needs to be increased if FEC is employed. We
recommend you add 100ms to the fixed jitter buffer on a codec receiving FEC at a setting of 20%
and 20ms at a setting of 100%. Tieline's auto jitter buffer detects the amount of FEC that is being
used and automatically compensates to increase the codec jitter buffer when this feature is enabled.

Configuring Forward Error Correction

There are two modes of Forward Error Correction (FEC) available in the codec:

1. Tieline FEC: Transmits a secondary stream of audio data packets over a single connection.
2. RFC 2733 compliant FEC (Sessionless connections only): Transmits audio packets owver a
separate connection.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3

309

FEC is designed to increase the stability of UDP/IP connections in the event that data packets are
lost. FEC works by sending a secondary stream of audio packets over a connection so that if your
primary audio stream packets are lost or corrupted, then packets from the secondary stream can
be substituted to replace them. The amount of FEC required depends on the number of data
packets lost over the IP connection.

Both the local and remote codec FEC settings can be configured in the codec before dialing. FEC
should only be used if link quality displayed on the codec is below S:99 R:99, as it is of no benefit
otherwise. Tieline and RFC2733 compliant FEC settings are outlined in the following table with their

bit rate ratios.

FEC Setting | Bit rate Ratios Connection Use Tieline RFC
FEC 2733
FEC
100% A simultaneous dual-redundant | Recommended to | Yes Yes
(Lowest stream (1:1 ratio) is sent from | be used ower
delay) the  codec. Twice  the | wireless and
connection bit rate is required to | international
operate the codec using the | connections.
100% setting. E.g. if your
connection is 14,400Kbps, you
will require an additional 14,400
Kbps of bandwidth to allow for
the FEC data stream.
50% Additional data is sent by FEC | Recommended for | Yes Yes
in a ratio of 2:1. international &
national
connections
33% Additional data is sent by FEC | Recommended for | Yes Yes
in a ratio of 3:1. national and local
connections.
25% Additional data is sent by FEC | Recommended for | No Yes
in a ratio of 4:1. national and local
connections.
20% Additional data is sent by FEC | Recommended for | Yes Yes
in a ratio of 5:1. local and LAN
connections.
10%(Highest | Additional data is sent by FEC [ Recommended for | No Yes
delay) in a ratio of 10:1. local and LAN
connections.
Off FEC is off in the codec and the | Recommended for | Yes Yes

connection bandwidth is equal
to the connection bit rate
setting in the codec.

wired LAN
connections &
managed T1 & E1
connections  for
STLs with
connections that
aren't shared &
have quality of
senice (QoS).

© Tieline Research Pty. Ltd. 2020




310

Merlin PLUS User Manual v3

Configuring Tieline FEC in the Codec

Press the HOME button to return to the Home screen.

Use the navigation buttons on the front panel to select Connect and press the button.
Select IP and press the button.

Select Tieline and press the button.

Use the down & navigation button to select Setup and press the button.

Navigate to FEC and press .

Select the local codec FEC setting in the Local FEC screen and press .

Select the remote codec FEC setting in the Remote FEC screen and press .

© N o g s~ wDdhPR

35_“ Important Note: FEC can only be configured for use with the Music and MusicPLUS
=/ algorithms.

Configuring RFC 2733 FEC in the Codec (Sessionless Connections only)

Press the HOME button to return to the Home screen.
Use the navigation buttons on the front panel to select Connect and press the button.

. Select IP and press the button.

1.
2
3
4. Select Sessionless and press the button.
5. Select Peer-to-Peer and press the button.
6. Use the down ¥ navigation button to select Setup and press the button.
7. Navigate to FEC and press .

8. Select Enable and press .

9. Select the FEC Percentage and press .

10. Select the FEC Delay used by the codec and press .

7:.5.\ Important Notes:
=" e The FEC Delay configured should take into account the packet arrival (jitter buffer)
strategy at the remote codec. For example, if the maximum jitter buffer at the remote
codec is 1000 ms, the FEC Delay setting should be lower, to ensure there is enough
time for FEC packets to arrive and replace lost packets prior to audio playout.
e By default, the codec will use the audio stream IP address as the remote FEC IP
address as well. This can be adjusted in the Program Manager panel in the HTML5
Toolbox web-GUI.
e The default local and remote UDP audio FEC ports are 9002.
e Any of the available algorithms can be selected when configuring RFC 2733 FEC in the
codec.

How does FEC work?

If you enter a FEC setting of 20% and you are losing one packet in every five sent, the lost packet
will be replaced by FEC to maintain the quality of the connection. If you are losing more packets
than this, say one in three, it will be necessary to increase the FEC setting to 33% to compensate.

Note: There is an inverse relationship between FEC settings and the jitter-buffer millisecond setting
that you use for IP connections.

So why not use 100% FEC ewery time? The answer is because you need twice the bit rate to
achieve full redundancy and depending on the link conditions, this could potentially cause more

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 311

dropouts because of network congestion than it fixes. Here is a simple rule to remember: Your
maximum uplink speed is the maximum bandwidth you have to play with. As a rule of thumb, try not
to exceed more than 80% of your maximum bandwidth. If your link is shared, be even more
consenvative.

You should also consider the maximum upload speed at the remote end too. Is the connection
shared at either end? Your bit rates, FEC settings and buffer rates must be pre-configured at both
ends before you connect, so it's always better to set your connection speed and balance your FEC
according to the available uplink bandwidth at each end for best performance.

As an example, if you want 15 kHz mono (using the Tieline Music Algorithm) you will need at least
a 24kbps connection for audio. Adding 100% FEC will add another 24kbps making your bit rate
48kbps plus some overhead of around 10kbps is required. If you're on a 64kbps uplink, you should
consider reducing your FEC to minimize the likelihood of exceeding your bandwidth capacity.

Here is another example, if you want 15 kHz stereo, you need at least 56kbps for the audio. 100%
FEC requires at least 112kbps and 50% FEC requires at least 84kbps. If your uplink speed is
256kbps and you're on a shared connection, then choosing a lower FEC setting of 20%-33% may
give you better results.

Conserving Bandwidth with FEC

There is a trade-off between the quality and the reliability of an IP connection — particularly when
FEC is activated on your codecs. Howeer, it is possible in certain situations to configure different
FEC settings on each codec to match connection bandwidth capabilities at either end of the link,
conserve bandwidth and create more stable IP connections.

For example, if your broadcast is a one-way broadcast from a remote site, i.e. you are not using the
return path from the studio, or only using it for communications purposes, it is possible to reduce or
turn off FEC at the studio codec. This effectively reduces the bandwidth required over the return link
and increases the overall bandwidth available for the incoming broadcast signal from the remote site.

20.11 Configuring Encode/Decode Direction

By default the codec by is configured to both encode and decode data. Howeer, it is possible to
configure the codec to either encode or decode audio data only. This is useful for:

e Consening connection bandwidth when unidirectional data streaming is required.
e Lowering data costs.
¢ Increasing overall connection reliability.

Configure the transmitting codec to encode only and program the receive codec to decode only
when using this feature. To adjust this setting:

Press the HOME button to return to the Home screen.

Use the navigation buttons on the front panel to select Connect and press the button.
Select IP and press .

Select your preferred IP Session mode and press the button.

Use the down ¥ navigation button to select Setup and press .

Navigate to Dir and press .

Select Encode Only or Decode Only and press .

No o MwDdh PR
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20.12 Enabling Relays & RS232 Data

Data must be enabled to activate contact CONTROL PORT closure operation and RS232 data. The
codec supports both in-band and out-of-band data depending on the connection transport and
algorithm you are using. In-band RPTP data is automatically included within an audio stream when
using Tieline Music and Music PLUS algorithms over any transport — IP, ISDN or POTS. Ower IP it
is also possible to enable synchronized out-of-band data in separate packets using any algorithm.

Algorittm Selected| P | ISDN and POTS

Tieline Music and|e In-band RPTP data is enabled ¢ In-band RPTP data is enabled
MusicPLUS automatically automatically and used for all
e Synchronized out-of-band data rules including relay reflection
can be enabled and disabled as
required

¢ Using out-of-band data with rules
between G5 codecs employing
relay reflection minimizes latency

e These algorithms must be used
when connected to G3 codecs as
they don't support out-of-band

data
All other| ¢ No in-band data available; ¢ No in-band or out-of-band data
algorithms synchronized out-of-band data available

can be enabled and disabled

Select Enable Auxiliary Data when creating a program in the Program Manager panel or
Connections panel to enable out-of-band RS232 data and activate rules employing relay reflection
owver a connection. This will allow the codec to connect to external devices and send RS232-
compatible data via the serial port on the rear panel. Alternatively, enable auxiliary data using the
Setup menu as follows:

Press the HOME button to return to the Home screen.

Use the navigation buttons on the front panel to select Connect and press the button.
Select IP and press the button.

Select Tieline (or Sessionless and then Peer-to-Peer) and press the button.

Use the down ¥ navigation button to select Setup and press the button.

Navigate to Data and press to toggle between Enabled and Disabled (Note: default
setting is Disabled)

o gk wh e

Please see Appendix A for RS232 and Control Port Wiring information.

Configuring Control Port Contact Closure Operation

The Rules panel in the Web-GUI can be used to configure switch inputs and relay outputs. Codec
‘rules' configure events based on specific codec actions. Typically rules are based on a change in
the state of a physical GPIO control port, or a Tieline or WheatNet-IP logic 10, or a codec program
being connected or disconnected. Rules can only be created with the Web-GUI while the codec is
disconnected. There are three ways to create rules in the HTML5 Toolbox Web-GUI:

1. Rules panel: Configure codec level rules related to programs and/or hardware and software
I/O states.

2. Program Manager panel: Configure program lewvel rules early in the Program Manager
panel wizard.
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3. Program Manager panel: Configure stream level rules for each audio stream as you
proceed through the Program Manager panel wizard.

ff Important Note: A non-WheatNet-IP Tieline codec can be configured to trigger a logic 10
~="in a Tieline Genie Distribution and Merlin PLUS WheatNet-IP codec, as well as 4 physical
CONTROL PORT GPIOs. The codec has:
e 4 physical CONTROL PORT GPIOs.
e 7 Tieline and WheatNet virtual inputs (1-7). Note: Virtual inputs 5-7 can be activated
by pressing the F1 button and KEYPAD buttons 1-3.
e 64 Tieline virtual logic outputs. Note: Tieline logic 10s (LIOs) are only supported
between Genie, Merlin, ViA and Bridge-IT IP codecs.
e 64 virtual WheatNet logic outputs available in Genie Distribution and Merlin PLUS
WheatNet-IP codecs. These allow Tieline WheatNet-IP enabled codecs to activate
functions across a WheatNet-IP network.

See the section titled Creating Rules for more information.

Configuring RS232 Data

Once Data is enabled, the codec can be connected to external devices and transport RS232-
compatible data via the serial port on the rear panel of the codec.

Press the SETTINGS button.
Navigate to System and press .

1

2.

3. Select R$232 Config and press @3,

4. Use the navigation buttons to select the correct baud rate.
5

. Select Enable for flow control and press to save all settings.

?‘i?.“- Important Notes:
=’ e When connecting to G3 codecs over IP, ISDN or POTS only in-band data is available via
the Music and MusicPLUS algorithms. See RS232 Data Configuration for more details.

e |t is important that you enable serial port flow control within the codec. Flow control
regulates the flow of data through the serial port. If disabled, data will flow unregulated
and some may be lost.

e Ensure you match the serial port baud rate to match the rate of the external device you
are connecting to. Ideally the settings on both codecs should match, or you could have
data owerflow issues.

¢ Only the dialing codec needs to be configured to send RS232 data to another Tieline G5
codec. Session data sent from the dialing codec configures the answering codec.

20.13 Monitor Control Port I/O Status

It is possible to monitor the status of the four relay inputs and four opto-isolated outputs available
using the DB15 CONTROL PORT IN / OUT connector. To monitor status:

1. Press the SETTINGS button.
2. Use the navigation buttons to select Control Port I/O and press the button.

3. Select Inputs and then press the button to view input status.
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Confrol Port o Fartinouts

4. Select Outputs and then press the @ button to view output status. Select an output and

press the @ button to toggle the output state from Off to On. Note: Input states cannot be
changed in this way.

Control Port Dutouts

EECEN

ol Por 10

20.14 Configuring TCP/UDP Ports

In TCP and UDP networks the codec port is the endpoint of your connection. Software network
ports are doorways for systems to communicate with each other. For example, several codecs in
your studio may use the same public static IP address. Unique port numbers can be used to port
forward audio to each codec.

Tieline Codec Default Port Settings

By default, the codec uses a TCP session port to send session data and a UDP port to send audio.
The session port uses the TCP protocol because it is most likely to get through firewalls — ensuring
critical session data (including dial, connect and hang-up data) will be received reliably.

The default session and audio port settings in Tieline codecs, for both TCP and UDP connections,
are outlined in the Installing the Codec at the Studio section of the manual. This section also
contains useful information for configuring port forwarding and troubleshooting IP connections.

Changing Codec Port Numbers

Reasons for adjusting the port setting on your codec include:

¢ Creating a path through gateways and firewalls.
o Another IP device is already using a codec’s port number.
¢ More than one studio codec is in use and each codec requires a different port number.

Configuring the Session and Audio Port Numbers used when Dialing a
Program

For two codecs to connect, they need to be configured with matching port numbers. If there is a
need to change codec port settings, in most situations you should consult your organization’s
resident IT professional. To adjust either the session or audio port numbers for a particular
connection within a program:

Press the HOME button to return to the Home screen.
Use the navigation buttons on the front panel to select Connect and press the \4 button.
Select IP and press the K4 button.

Hw D

Select your preferred IP Session mode and press the \24 button.
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Use the down ¥ navigation button to select Setup and press the button.

Navigate to either Session (session protocol) or Protocol (audio protocols) and press .
Select the session or audio port you want and press .

Use the numeric KEYPAD to add a new port number and press .

© N o o

Changing Tieline Session Ports when Answering

To adjust the local Tieline session data port used by your codec:

Press the HOME button to return to the Home screen.

Use the navigation buttons on the front panel to select Settings and press the button.
Select Tieline Session and press .

Navigate to Session Port or Alternative Session Port and press .

o A~ w DN PRE

Adjust the setting and press the button to store the new configuration.

Audio Port Settings for Tieline Session Data and Sessionless IP Calls

The codec supports sessionless IP streaming, whereby the codec does not send Tieline session
data when attempting to connect. When using this mode you need to configure the "send" audio
port (codec port at the remote end of the link to which you are sending audio) and "return” audio port
(port used by the local codec to receive audio from the remote codec).

It is also possible to configure the remote and local audio ports for a codec using Tieline session
data to establish IP connections. This may be required because some firewalls require symmetric
port configuration.

Sessionless Audio Port Configuration

When you select Sessionless as the Session Protocol:

The default value for both the Local and Remote (audio) Ports is 9000

The range of values for the audio ports is 2000 to 65535

The audio port values can be set independently

Both audio ports can always be configured, i.e. there is no dependency on
encode/decode direction

"Tieline Codec" Port Configuration

If using the Tieline Codec setting for call establishment (i.e. Tieline session data is enabled),
you can also change the default audio ports if required.

e The default value for the Remote Audio Port is 9000

e The range of values for the Remote Audio Port is 2000 to 65535

e The default port value for the Local Audio Port is Automatic. Note: Automatic
indicates that the codec will allocate the local port value and send this information to the
codec to which you are dialing

e The range of values for the Local Audio Port is 2000 to 65535

Sessionless Multicast Connections

For a sessionless multicast server connection:
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e Only the Remote Audio Port is available
e The default value for the port is 9000
e The range of values for the port is 2000 to 65535

For a sessionless multicast client connection:
e Only the Local Audio Port is available

e The default value for the port is 9000
e The range of values for the port is 2000 to 65535

20.15 Configuring QoS for IP Packets

It is possible for IP networks to prioritize and differentiate between data packets transmitted through
routers across networks. This is useful because in modern data networks many different IP senices
like email, voice, web pages, video and streaming music coexist within the same network
infrastructure.

Prioritizing IP Data Packets when Broadcasting

IP audio data packets can be programmed for expedited or assured forwarding (Quality of Senice or
QoS) when trawversing different networks. Routers can also be programmed to ignore these
forwarding priorities so they are not assured across all networks.

The codec can be programmed to tag IP data packets sent across a network by entering a value
into the Differentiated Sernvices Code Point (DSCP) field within the header of data packets
transmitted over the network. Check with your IT administrator before changing this setting. By
default the codec is programmed for Assured Forwarding and more details about DSCP are available

on Wikipedia at http://en.wikipedia.org/wiki/Dscp.

Configuring QoS

1. Press the SETTINGS button.
2. Use the navigation buttons to select System and press the button.

3. Navigate to IP Qo0S, then press the button and use the RETURN button to delete the
DSCP value already entered, then use the numeric KEYPAD to enter the new setting.

4. Press the button to save the new setting.

?- Important Note: To ensure the continuous and regular flow of tagged data packets along

=/ the path from point-to-point, all routers and switching equipment must allow the QoS
DSCP setting. Any bandwidth partitioning schemes should partition over a small interval
to ensure the codec jitter buffer does not empty and audio remains continuous.

20.16 Tieline G3 Profile Compatibility

The codec is able to support dialing to Tieline Commander and i-Mix G3 codecs in various modes:

1. Automatic: The codec will dial the G3 codec and connect in mono or stereo. This is
overridden in a Merlin or Merlin PLUS codec when a G3 Main + IFB use-case is configured.

2. Dual Program: This allows the codec to dial a G3 codec with a Dual Program profile loaded
and support two simultaneous mono connections.

3. Runtime: The G3 codec will retain runtime settings when answering a call from a G5 codec.

4. Custom: The G3 codec will load a profile specified, e.g. profile 6, which is the first custom
profile number.
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G5 Profile fode

IP and POTS G3 Profile Configuration

To configure this setting in IP and POTS modes:

1. Press the HOME button to return to the Home screen, select Connect > IP (or
POTS) > Tieline and press the @ button.
2. Press the down “ navigation button to select Setup and press @

4. Select the preferred compatibility mode and press @

G5 Profile Mode

ISDN G3 Profile Configuration

1. Press the HOME button to return to the Home screen, select Connect > ISDN and press
the @ button.
2. Press the down “ navigation button to select G3 Profile and press @

1500 Dial Setun

3. Select the preferred compatibility mode and press @

G5 Profile fode
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20.17 Reset and Restore Factory Default Settings

There are several options in the Reset/Restore menu which allow you to restore factory default
settings within the codec.

| |Function  [Descripon |

1| Backup Select to backup custom Program and Scheduler data, and/or
System data.
2 | Restore Select to restore custom Program and Scheduler data, and/or
System data.
3| Reset Audio and | Select to restore factory default settings for Audio and Connect
'‘Connect’ Settings menu settings
4 | Restore Factory | Select to restore factory default settings, excluding user defined
Defaults programs and call history
5| Delete Programs & | Deletes custom programs and recent calls in the codec; speed
Call History dial contacts are retained
6 | Reboot Codec Select to restart the codec
7 | Reset Codec Log Deletes codec ewvent and log history. Note: This should only be
performed if instructed to by Tieline support staff.
@ Important Note: After restoring factory defaults, always reboot the codec using the

Reboot Codec function, not by removing power from the codec.

1. Press the SETTINGS button.
2. Use the navigation buttons to select Reset/Backup and press the button.

Setfinas

ReselfEackup Wb

_ L—:“J

3. Navigate to the preferred option from those available and press the button.

Reset Funclions

Reset sudio and '"Connect Settings

4. Select Yes and press the button to confirm the reset function.

Reset and Restore Factory Defaults using the Web-GUI

See Reset Factory Default Settings to use the HTML5 Toolbox Web-GUI to reset and restore factory
defaults.
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20.18 System Backup and Restore

The Reset / Backup menu allows users to backup and restore Program and Scheduler information
and/or system data. Backup or restore data using an external USB stick attached to the USB PORT
on the front panel of the codec. Note: A single partition FAT32 formatted USB stick must be used.

Creating a USB Backup File

1.
2.

Press the SETTINGS button.
Use the navigation buttons to select Reset/Backup and press the 4 button.

Attach a single partition FAT 32 formatted USB stick to the USB PORT on the front panel of the
codec.

Reset Functions
SUCCRSS
Detected a U SE sfick memory device!

Reset sudio and '"Connect SeHings

Select the preferred backup option and press the \24 button.

Edit the file name and then navigate to Enter and press the \24 button.

Edit Backuo File Mame i.$az1: confia

r t W u
-
C 1] b

n

Navigate to a directory, or create a new directory in which to save the backup .tgz file. Then
navigate to Save and press the 4 button to save the file.

Select Directors

oir system Uolume Informadion
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8. A confirmation dialog is displayed when the file has been saved successfully.

Reset Functions
SUCCRSS
Eackup saved to s lUSE stick

9. Select Safely Remove a USB Stick before removing the USB stick from the codec's USB
PORT.

Reset Functions

Restore

Safely Remouve s JSE stick W+

10. A confirmation dialog appears when it is safe to remove the USB stick from the codec.

I Success

l Mow is safe fo remove a U SE sfick memory device,

HeseT AUdI0 and "COonnecT SeTngs

Restoring Data from a USB Backup File

Press the SETTINGS button.
Use the navigation buttons to select Reset / Backup and press the \>4 button.

3. Attach a FAT 32 formatted USB stick to the USB PORT on the front panel of the codec.

Reset Functions
SUCCess
Detected a U SE stick memory dewvice!

4. Select Restore and press the 24 button.

Reset Functions

Reset sudio and '"Connect SeHings

5. Select the preferred restore option and press the K24 button.

6. Select the file to restore from the USB stick and press the &4 button.
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Select File « +az »

Fl

7. A dialog confirms data has been restored successfully.

Reset Functions

I Success

Config Restore Successful

8. Select Safely Remove a USB Stick before removing the USB stick from the codec's USB
PORT.

Reset Functions

Restore

Safely Remouve s JSE stick W+

9. A confirmation dialog appears when it is safe to remove the USB stick from the codec.

I Success

l Mow is safe fo remove a U SE sfick memory device,

HeseT AUdI0 and "COonnecT SeTngs

20.19 Configuring SNMP Settings

The codec supports Simple Network Management Protocol (SNMP ) for managing devices on IP
networks. To configure SNMP settings:

1. Press the SETTINGS button.
2. Use the navigation buttons to select SNMP and press the ¥4 button.

3. Navmgate to each setting in turn and press the @ button to adjust and save each new setting.

Skl P Settings

/i‘ Important Note: For more information on SNMP codec settings see Configuring SNMP.
=7 |
in the Codec.
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20.20 Adjusting the LCD Screen Display

Adjusting LCD Screen Contrast Levels

1. Press and hold the button and then press and release the arrow up .4 button to display
the Contrast adjustment screen.

2. Use the left ( and right ) arrow buttons to adjust the LCD SCREEN contrast until viewing is
optimized.

3. Press @ when you have finished.

Contrast can also be adjusted by pressing the HOME button, selecting Settings, then
System, and using the down™ button to navigate to Contrast.

Adjusting LCD Screen Brightness

To adjust LCD SCREEN brightness:

H w D

Press the SETTINGS button.
Use the navigation buttons to select System and press the &4 button.
Navigate to Brightness and press the \4 button to enable and disable this function.

Use the left ( and right ) arrow buttons to adjust the LCD SCREEN brightness level up and
down.

LCD Screen Auto Dim

When Auto Dim is enabled (default) the codec LCD SCREEN will automatically dim after 30
seconds. This extends the life of the LCD SCREEN.

Press the SETTINGS button.
Use the navigation buttons to select System and press the &4 button.
Navigate to Auto Dim and press the \%4 button to enable and disable this function.

*

Admin Fin FPEEE T b

Important Note: The default Auto Dim time-out is reduced from 30 seconds to 10
seconds when the Auto Lock function is enabled (to lock the front panel controls).
Disabling Auto Dim mode will override all time-out periods and the LCD will remain fully
illuminated at all times.
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20.21 Adjusting Time Settings

By default Use NTP time is enabled in the codec. When the codec is attached to a network it will
automatically ping the selected NTP server every two hours and update the time in the codec. It is
also possible to manually synchronize the time. Note: The codec will not ping a server while
connected.

To adjust time settings in the codec:

1. Press the SETTINGS button.
2. Use the navigation buttons to select Time and press the \°4 button.

Tie Serer

nitp. fie: COm

4. Navigate to NTP Synchronize Now and press the @ button to synchronize the codec time
with the designated NTP Server.

20.22 Test Mode

Test mode is used by the codec to perform an input/output loopback test of audio. E.g. Input 1 is
routed to Output 1, Input 2 is routed to Output 2 etc.

Press the SETTINGS button.

Navigate to Audio and press @

Navigate to Test Mode and press @

Navigate to Info and press [ to view the Audio Loopback Test Mode summary.

A w D

Loopback input/output test mode is enabled while the Audio Loopback Test Mode dialog appears
on the screen. When you navigate out of this screen this test mode ceases.

Audio Loopback Test mode
HFL = Input! +Inputs +Inputs + 0ec1 +Decs +Oecs e

HFR = AL in +Input2 +Input +Inputs + 0ecz +Decd +

DecE i
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20.23 Upgrading Firmware via USB

To download the latest codec firmware \isit www.tieline.com. Copy the firmware file onto a USB
stick and then use the following procedure to perform a firmware upgrade.

1.

Insert a USB stick with the latest firmware into the USB port on the front panel of the codec.
Note: A single partition FAT32 formatted USB stick must be used.

Press the SETTINGS button.
Use the navigation buttons to select System and press the 24 button.

Setlings

Navigate down to Firmware update from a USB stick and press the \24 button. Note: it
can take a few seconds for the USB stick to be detected.

*

Debug Log Enabled

Firmware update from a U SE sfick

Navigate to the firmware file after the USB stick has been detected, then press the @
button.

Select File

File TLRS200.bin

After the upgrade is complete, remove the USB stick and press the A4 button to reboot the
codec.

Waiming

Firmware was successfully updated!

Remove USE stick and press Ok for reboot

Important Note: We recommend clearing your browser cache after the upgrade is
complete when using the HTML5 Toolbox web-browser GUI to control codec functions.
The short cuts for this are:

e Google Chrome: shift+Ctrl+delete

e Mozilla Firefox: Ctrl+shift+delete

e Internet Explorer: Ctrl+shift+delete

e Safari: Ctrl+alt+e

20.24 Installing a Security Certificate

Tieline codecs support the installation of TLS/SSL (hereafter referred to as SSL) security certificates
to deliver an additional layer of security when connecting to IP networks. The digital SSL security
certificate authenticates the codec and provides more secure encrypted HTTPS browser
connections. The codec supports installing a private key as well as an intermediate and SSL
certificate.
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Certificate Installation

To install certificates purchased from a reputable vendor:

Press the SETTINGS button.
Use the navigation buttons to select Web-GUI and press the &4 button.

3.
-
4.

Configure 551

5. Ensure the Private Key, digital SSL Certificate and Intermediate Certificate (if required), are
loaded onto a USB stick and then attach it to the front panel USB PORT. Note: A single
partition FAT32 formatted USB stick must be used.

6. Select Private Key and navigate to the correct directory and .key (Private Key) file to install
from the USB stick and press the \>4 button.

P _pdwipdw kew

7. Select Certificate and navigate to the SSL Certificate (.crt) file on the USB stick and press
the K24 button.

_pdwidarddgcge Sbdedab.crt

8. If an Intermediate Certificate has been supplied, select Intermediate and navigate to the
Intermediate Certificate (.crt) file on the USB stick and press the >4 button.
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S5L Files

Private Key _pdwipdw kew

CeHificate _|:||j|||||I'g.j_t.un.j]g -g2-g1 Kdai

Intermediate _pdwjad_bundle a2 -a1.cr

9. After adding the private key, SSL certificate, and intermediate certificate (if supplied),
navigate up to Install and press the 24 button .

S5L Files

Private Kew | pdwpdwk

Cetificate _pdwiad_h

10. Select Yes to confirm installation of the certificates.

Wauming

Insfellupdate SS5L cerificate ¥

11. A dialog confirms the certificates have been installed correctly.

Wb Setfinas

S5L files successfully insfedled!

[T

IN5Talled

12. The SSL menu also confirms the files are successfully installed.

IEra—

13.To access a codec via the HTML5 Toolbox Web-GUI in a browser after installing SSL

security certificates ensure you type "https://" before the codec IP address. For example,
https://172.16.0.100.

Remove SSL Security Certificates

To remowe installed SSL security certificates from a codec:

1. Press the SETTINGS button.

2. Use the navigation buttons to select Web-GUI and press the K4 button.

3. Navigate down to SSL and press the 4 button.
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S55L Setfings

Remole S5L

Configure S5L

4. Select Remove SSL and press the >4 button.

551 Settinas

Remowe S5L

Configure S5L

5. Confirm removal of the SSL files.

Wauming

B successfully remowved!

MOTINSTalled

Changing the Default SSL Port

The codec uses the standard TCP port 443 for SSL communications. The port number can be
adjusted by navigating to SETTINGS > Web-GUI > SSL Port.

Troubleshooting Certificate Installation

If you type "https://" before the codec IP address and can't open the Toolbox web-GUI, first uninstall
the certificates and then reinstall them. Also double-check you are installing the correct certificates.
If you continue to have issues, contact your certificate vendor to ensure the certificate is valid.

20.25 Firewall Configuration

The Firewall menu can be used to enable or disable a range of firewall-related network senices, or
limit ping to only work in a local subnet.

1. Press the SETTINGS button.
2. Use the navigation buttons to select Firewall and press the K4 button.

3. Select and configure Ping, SSH, HTTP, HTTPS, NTP and SNMP firewall options.
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Firewall

Enable Ping Enabled

Enable 55H Enabled
Enable HTTP [ Erabled hd

20.26 Enabling CSRF Security

CSRF (Cross-Site Request Forgery) protection can be configured to protect the codec from CSRF
attacks. To enable or disable this setting:

1. Press the SETTINGS button.
2. Use the navigation buttons to select Web-GUI and press the K4 button.

20.27 TieLink Configuration
Some TieLink settings can be adjusted in the codec using the codec front panel.

Press the SETTINGS button.

. Navigate to TieLink and press the K24 button.
3. Connectivity to the TieLink Traversal Server and individual interfaces can be enabled in the
TieLink Settings screen.

Enabled [Connected)

Enabled [Connected)

4. Select TieLink and press the @ button to toggle enabling and disabling TieLink functionality.

5. Navgate to an interface and press the @ button to toggle enabling and disabling of each
interface.
6. Navigate to the bottom of the screen to adjust STUN senver settings as required.

Stin Senver stun fieserver.com -

stuin Port

For more detailed information about TieLink configuration see Configuring TieLink Settings.
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21

21.1

Reference

The following sections contain reference and troubleshooting information.

Regular Maintenance

Tieline recommends the codec undergoes regular maintenance to ensure operational efficiency and
prolong its life.

WARNINGS: All work should be carried out by suitably qualified personnel. Remowve both
power leads from the codec before removing the cover. All parts are mounted on plugs and
only a Philips screwdriver is required. Ensure that fan mounting lugs are not hooked out by
the cowver.

Maintenance Schedule

Tieline recommends a three year maintenance schedule which includes the following procedures to
be completed:

1. Evacuate all dust from the unit and clean vents.
2. Replace both PSUs.
3. Replace the fan.

Controlled rack environments may allow a longer maintenance cycle. Uncontrolled environments,
where temperatures are elevated, may require a shorter maintenance cycle.

Tieline recommends that the racks in which codecs are installed are thoroughly evacuated to ensure
proper airflow from the bottom to the top. Where space is available, a 1RU gap between codecs will
assist in minimizing internal temperature build up. Tieline has incorporated dual redundant PSUs
and backup temperature alarm features to assist in maintaining reliable operations. The fan has
been carefully chosen for long life operation and should not be replaced by a cheaper equivalent. If
rack temperatures are elevated above 40 degrees Celsius, the fan speed will increase to reduce
CPU temperature. Maximum fan speed is reached when the temperature reaches 45 degrees
Celsius. Fan speed control circuitry reduces the fan speed as internal rack temperatures fall below
45 degrees Celsius. This greatly extends the working life of the fan and the codec.

Tieline recommends that the racks in which codecs are installed are thoroughly evacuated to ensure
proper airflow from the bottom to the top. Where space is available, a 1RU gap between codecs will
assist in minimizing internal temperature build up. Tieline has incorporated dual redundant PSUs
and backup temperature alarm features to assist in maintaining reliable operations. The fan has
been carefully chosen for long life operation and should not be replaced by a cheaper equivalent. The
fan is activated to reduce the CPU temperature when the internal rack temperature reaches 40
degrees Celsius. Maximum fan speed is attained when the temperature reaches 45 degrees
Celsius. Fan speed control circuitry reduces the fan speed as internal rack temperatures fall below
45 degrees Celsius. This greatly extends the working life of the fan and the codec.
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21.2

Installing the Codec at the Studio

Studio IP Streaming Setup for Tieline Audio Codecs

The following instructions are intended to help you configure your internet connection and Tieline
codecs at the studio to enable incoming calls over the internet from a remote Tieline codec. It is
assumed that you have a basic understanding of your IP network and how to configure IP devices. If
you hawe limited IT network knowledge, we recommend you engage the senices of an IT
professional to install the public IP address and perform the Network Address Translation (NAT) and
port forwarding between the public internet and your private Local Area Network (LAN) at the studio.

Prerequisites

The following procedures are valid for:

e All firmware versions in the Genie and Merlin codec families.
o All Bridge-IT and Bridge-IT XTRA codecs with firmware release v.2.x or higher.
e All Commander G3 and i-Mix G3 codecs.

Getting Started at the Studio

To perform a typical codec installation at the studio you will need to:

1. Contact your Internet Senice Provider and organize a dedicated high speed broadband
connection at the studio for your codec with a public static IP address. Do not share this
connection with other devices.

2. Install your codec at the studio and attach an active RJ-45 LAN cable to the “LAN" or
“Ethernet” port on the rear of the codec. Please note:

e The green LED underneath the “LAN" or "Ethernet" port will illuminate and the orange
LED will flash steadily if you are connected to an active LAN connection.

e The Genie and Merlin families of IP codecs support two simultaneous Ethernet
connections.

3. If you are connecting a single codec to a router without a firewall you can enter the public IP
address, Subnet Mask and Gateway directly into the codec and your work is done. Note:
your Telco should be able to provide this information.

4. Alternatiwely, if you are connected to a router with a firewall, configure Network Address
Translation (NAT) in your router. NAT is performed between the public internet and your
private Local Area Network (LAN) by your router. Your remote codec sends IP data packets
to the studio router's public static IP address and the router performs NAT, which forwards
these data packets to the private IP address allocated by the router to your codec. As part
of this process we recommended you:

e Connect to your router using a web-browser.
e Configure it to allocate a static private IP address for each codec.

fi\ Important Note: The IP address may change if the codec is allocated a DHCP IP
=/ address by the router and it loses power or is temporarily disconnected from the LAN.
This will cause problems for remote codecs attempting to dial and connect.
5. Ensure your router's firewall is configured with the relevant TCP and UDP IP ports open to

allow data traffic between your codec and the remote codec. The process is fairly simple if
you use the following procedure:

a. Connect to your router using a web-browser.

b. Nawvigate to https://portforward.com/router.htm
c. Select your router manufacturer from the list.
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d. Next, select your router model from

the list.

e. Follow the instructions to complete port forwarding. Note: It is necessary to select the
device you are configuring in the drop-down "Application” menu (usually step 4). Select
"Tieline Bridge-IT", "Tieline-G3" or "Tieline -G5" to suit the codec you are configuring.

6. Visit www.portforward.com and download the port checking application to verify your router's

ports are open.

7. Configure the static IP address in your codec using the instructions in the next section. To
allow multiple codecs to share a single public static IP address behind a firewall and route
the calls correctly, your codecs and the firewall need to be configured similarly to the
example diagram which follows. Ensure the port, IP address, Subnet Mask and Gateway
settings in your codecs match those configured in your router.

Studio Codecs Configured with Uniqute
Static Private IP Addresses

DP Audio CP Session
Port sooo Port 9002

DP Audio /TCP Session
Port 8010 Port 9012

== —— UoP Audlo CP Session”,
Lz Port gozo Pun 9022 )

Studio Codec 3

Session data ports 9002, 9012 and
9022 and audio ports 9000, 2010 and
9020 are open in the routerffirewall.
Each codec is also allocated a static

private |P address.

Studio
Router/Firewall

Router configured with
public static IP address
203.36.205.188 forwards
incoming remote audio to
studio codecs 1, 2 and 3

Fo J)ﬁv—\*z
Internet e

——

Remote codec 1 dials public
static IP address 203,36,205,188
using TCP session port 9002 and

UDP audio port 9000

Remote codec 2 dials
203.36.205.188 using TCP pont
9012 and UDP port 9010

Remote smartphone 3 dials
203.36.205.188 using TCP
port 9022 and UDP port 9020

Port Forwarding to 3 Studio Codecs Sharing a Public Static IP Address

& Important Note:

L e The most common studio configuration issue is a firewall which blocks the incoming
and/or outgoing TCP and UDP ports, or not configuring NAT and port forwarding
correctly. The following table lists the firewall ports you need to open for each model of
Tieline codec if they are dialing your router at the studio. If the remote codec is also
connected to a LAN with a firewall you may also need to open the ports at the remote
end of the link to connect successfully.

e Some firewalls require symmetric port configuration. The codec supports configuration
of the "send" audio port (codec port at the remote end of the link to which you are
sending audio) and "return" audio port (port used by the local codec to receive audio

from the remote codec).
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___ FirewallPorts | |

Commander G3/ |Bridge-IT / Bridge-IT| Merlin and Genie ViA Codec Cloud
i-Mix G3 XTRA Codec Families Codec
Controller
TCP UDP TCP UDP TCP UDP TCP UDP TCP
IP1 IP1 Session | Audio | Session |Audio Port | Session | Audio Port HTTP
Session | Audio Port (Proto): Port: Stream 1:| Port: Stream 1. 80
Port: 9002| Port: (Sess): 9000 9002 9000 9002 9000
9000 9002
P2 P2 Web- SIP Alternativ|Audio Port [Alternativ| Audio Port HTTPS
Session | Audio GUI; Session: e Stream 2: e Stream 2: 443
Port: 9012| Port: 80 5060 |Session: 9010 Session: 9010
9010 9012 9012
Toolbox | Toolbox | Alternativ SIP Web- [Audio Port| Web- SIP
Software: |Software: e Audio: GUI: Stream 3:| GUI: Session:
5550 5550 | Session: 5004 80 9020 80 5060
9012
SIP Alternativ| Fuse-IP [Alternativ{Audio Port |Alternativ| SIP Audio:
Session:| e Web- 8999 e Web- | Stream 4:| e Web- | 5004-5054
5060 |GUI: 8080 GUI 9030 GUL
8080 8080
SIP  [TLS/SSL TLS/SSL [Audio Port |TLS/SSL| Fuse-IP
Audio: 443 443 Stream 5: 443 8999
5004 9040
Audio Port
Stream 6:
9050
SIP
Session:
5060
SIP Audio:
5004-5054
Fuse-IP
8999

Configuring a Static Public or Private IP Address in Genie, Merlin and
Bridge-IT (v.2.x firmware) Codecs

Static IP addresses are fixed addresses which are recommended for studio installations. Using a
static IP address ensures remote codecs can connect reliably using the same IP address over time.
To enter a static IP Address into the codec for NAT:

el NS

Press the SETTINGS button.

Select Network and press the button.
Use the down W navigation button to select ETH1, ETH2, Wi-Fi or a VLAN interface.
Select Config and then Usage and then the appropriate control and/or streaming mode for

the connection. Next, press the button.

© ® N o g

Select IPv4 Mode and press the button.
Select Static and press the button.
Navigate to IPv4 Static and enter the IP address, then press the button.
Navigate to IPv4 Subnet and enter the Subnet Mask, then press the button.
Navigate to IPv4 Gateway and enter the Gateway details, then press the button.
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ETH1: Canfia i Primar

1P Stadiclp ks

1P Gateway 10.1.1.254 e

1Pu4 subnet

10. Use the up 4 navigation button to scroll to the top of the menu and select Apply Setting,

then press the @ button to confirm the new settings.
11. Check the Unit Details menu to ensure the new static IP address has been entered
correctly.

Configuring a Static IP Address in Commander G3 and i-Mix G3 Codecs

To set up a static IP address in Commander G3 and i-Mix G3 codecs select Menu >
Configuration > Advanced > LAN settings > IP Setup > Setup > Static > IP Address >
[enter IP address] > press OK > Subnet Mask [enter Subnet Mask] > press OK > Gateway
[enter Gateway] > press OK > reboot the codec.

Record IP Address Details

IPv4 Static IP Address

IP Address
Subnet Mask
Default Gateway . . .
IPv6 Mode: Manual (Bridge-IT, Genie and Merlin codecs only)

IP Address

IPV6 Prefix Size
IPV6 Gateway

Getting Connected

Once the studio codec is configured you are now ready to receive an incoming call from the remote
codec ower the internet. Always dial from the field codec to the studio codec over the internet unless
the remote codec is assigned a public static IP address and you know this address.

If you dial the studio using a cell-phone data network at the remote site you will not normally
experience any firewall or port blocking issues at the remote end of the link using default Tieline
ports.

Troubleshooting: How to Determine Where Firewall Port Blocking is
Occurring

If you find you are unable to either send or receive audio between the studio and remote codecs you
can use Tieline's Link Quality reading to diagnose where ports are being blocked. LQ can be
displayed on the front LCD SCREEN of Tieline's Bridge-IT, Merlin and Genie codecs by selecting
Cxns, then select the connection you want to view and press the OK button. LQ readings are also
displayed on the home screen of all Commander and i-Mix G3 codecs.

Link Quality (LQ) Readings

Send and Return LQ numbers help you to determine if a problem is occurring at either end of a
connection. For example, on an IP connection the Return LQ reading represents the audio being
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downloaded from the network locally (i.e. audio data is being sent by the remote codec).
Conwersely, the Send LQ reading represents the audio data being sent by the local codec (i.e.
being downloaded by the remote codec). To ensure a stable connection, try to maintain a
reliable reading of 80 or higher for both the Send and Return LQ reading.

’i\ Important Note:
~“=/ e The Return link quality reading is the same as the Local (L) setting displayed on a
G3 codec.
e The Send link quality reading is the same as the Remote (R) setting displayed on a
G3 codec.

Diagnosing Port Blocking via the Studio Codec LQ

If the studio codec Return LQ reading is 01 then incoming audio from the remote codec is being
blocked by a firewall at either point A or B in the following diagram. If the studio codec Send LQ
reading is 01 then outgoing audio from the studio is being blocked by a firewall at either point C
or D in the following diagram.

Studio Router Remote Router
Firewall — Firewall
S W v el
Studio Codec = —. A \ H— . B Remote Codec
( J == - ==
, -7 “ ‘_HV - 1 4_‘} Internet (| — - 1 - : = .

|—l J— QP —

Diagnosing Port Blocking via the Remote Codec LQ

If you attach your Tieline codec at the remote site to a LAN with access to the internet you can
often dial and connect to the studio without any problem. It is less likely that a firewall will block
outgoing TCP and UDP ports. Howevwer, if there is a firewall at the remote site it may block
incoming data packets from the studio.

The principle is the same at the remote codec for diagnosing blocked ports. If the remote codec
Return LQ reading is 01 then incoming audio from the studio codec is being blocked by a
firewall at either point C or D in the preceding diagram. If the remote codec Send LQ reading is
01 then the outgoing audio from the remote codec is being blocked by a firewall at either point A
or B in the preceding diagram.

Troubleshooting TCP Port Blocking

Error messages on the codec screen can help to diagnose TCP port blocking.

1. "Connection Refused" usually means that the firewall is configured correctly but the
codec is not using the expected port. For example, the firewall is set up to forward via
port 9002 but codec is 'listening' to port 10,000. “Connection Refused” is not normally
shown if the firewall is not configured correctly because a firewall will by design silently
drop any forwarding requests to ports that it doesn’t have open (see next point). Note:
"Connection Refused" will also be displayed if the Commander G3 or i-Mix G3 codec
you are calling is already connected.

2. “Connection Timeout” can mean one of two things:

o The firewall is not configured correctly and the attempted codec connection is being
silently dropped, e.g. a remote codec is dialing to port 9002 but the studio firewall
port forwarding is not configured.

e The UDP port is not port forwarded correctly. Tieline codecs send test data during
connection establishment to make sure that the audio path is configured correctly;
if this process fails then it will also result in a “Connection Timeout”.
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How do | determine which end is blocking data flow?

Tieline test codec firewalls have the default Tieline TCP and UDP ports open. You can dial into
these test codecs (or other codecs you know are configured correctly) from your recently
configured studio and remote codecs and use the LQ readings to diagnose whether your studio
or remote codec firewall is blocking your data packets. If one codec connects ok and the other
one doesn't, then you will know which end is likely to be causing the problem. As an example:

1. Dial from site 1 to a Tieline test codec.
2. Dial from site 2 to Tieline test codec.

If both of these connect successfully then the “outbound” TCP path for session data is OK, and
the inbound UDP audio path is OK.

3. Dial to site 1 from a codec you know is configured correctly.
4. Dial to site 2 from a codec you know is configured correctly.

If either of these calls fail then TCP and/or UDP inbound data is being blocked on the failed
connection (see "Troubleshooting TCP Port Blocking" abowe).

Testing your Codec

o Visit www.tieline.com for a list of test IP codec addresses you can use to verify your codec is
configured correctly.
o See Testing IP Network Connections for more IP test information.

Learning More About IP Networks

For more IP network information please see the section titled Understanding IP_Networks which
discusses:

e Private versus public IP addresses.
e Static versus DHCP assigned IP addresses.
e Network Address Translation (NAT), port forwarding and firewalls.
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21.3

Understanding IP Networks

Types of IP Addresses Available

Address is Allocated

Public [ Static Public IP Internet Senice ISP’s allocate a static public IP address to
Address Providers (ISPs) allow network devices to communicate with
each other owver the internet. It works like a
public telephone number and will allow your
remote codec to call your studio codec over
the Internet.

Dynamically Internet Senice ISP’s usually allocate dynamically
Assigned Public Providers (ISPs) (automatically) assigned public P
IP Address addresses to allow network devices to

communicate with each other ower the
Internet. (Not recommended for studio
installations because each time you
connect to your ISP the IP address can

change).
Private | Dynamically DHCP Sener/Router | A DHCP sener-allocated IP address that is
Assigned Private | on your own private | automatically assigned to a device on a
IP Address LAN network. LAN to allow it to communicate with other

devices and the internet. This address can
change each time a device connects.

Static Private IP LAN Administrator A network administrator-allocated static
Address address which is programmed into a device
to allow it to connect to a LAN. Often a
security measure to only allow access to
devices  approved by a network
administrator.

Obtaining Public IP Addresses

To send audio streams owver the public internet you need to use a public IP address assigned to you
by your ISP (Internet Senice Provider).

A public IP address is like your public telephone number and allows you to be contacted over the
internet in much the same way people dial your public telephone number. They come in two forms;
dynamic (DHCP) and static. Most ISPs assign a dynamic public IP address by default, which can
often change without you knowing. This is suitable for a quick demo of your Tieline codec, but for a
permanent installation you will need to request a permanent static public IP address.

Once the Static Public IP address is assigned to your internet connection (router) at the studio you
need to create a link between the public IP address and your codec’s private IP address on the
LAN. This is called Network Address Translation.

Depending upon how your network is configured, it may also be possible to simply connect your
Tieline codec directly into your ADSL modem/router and receive a public address from the router.

Private LAN IP Addresses

By default your Tieline codec will normally be automatically assigned a private IP address when you
connect it to a typical router over a LAN.
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Private IP Addresses are associated with LANs and normally reside behind a firewall and are not
visible to the internet. They are generally in the ranges: 10.0.0.1 — 10.255.255.255, 169.254.0.0 —
169.254.255.255, 172.16.0.0 — 172.31.255.255 and 192.168.0.0 — 192.168.255.255 and are
assigned by network DHCP seners and routers.

These IP Addresses are generally assigned for a predefined period (known as a lease) by your
network's DHCP server or router. This IP address will generally expire after the lease period. DHCP
assigned IP Addresses may also change if the device is disconnected for lengthy periods or if power
to the device is turned off and back on. As a result, it is advised that you make this IP address
permanent by assigning it as a Static DHCP IP Address. This will ensure you are able to always
forward incoming audio packets to your codec using the same private IP address at the studio using
port forwarding (see the section on port forwarding for more details). Consult your Network
Administrator if you are unsure how to do this.

Network Address Translation (NAT) and STUN

Network Address Translation (NAT) is a method of connecting multiple devices to the internet using
one public IP address.

The best way to explain NAT is to use the example of a phone system at an office that has one
public telephone number and multiple extensions. This type of telephone system allows people to
call you on a single public telephone number and performs the translation and routing of the public
number to a particular private extension. Similarly, in order to receive an IP call from a remote codec
over the public internet, the same network address translation principle applies. NAT and port
forwarding allows a single device, such as a broadband router, to act as an agent between the public
internet and a local private LAN.

STUN assists devices behind a NAT firewall or router with packet routing. A STUN client generates
STUN requests and a STUN senver, attached to the public internet, receives STUN requests and
sends responses.

Port Forwarding: Tieline TCP and UDP Port Settings

For your Tieline Codec to communicate over the public internet an IP Address alone is not sufficient.
In TCP/IP and UDP networks the codec port is the endpoint of your connection. Ports are doorways
for IP devices to communicate with each other. Picture a house and imagine the front door is the
entry point represented by a public or private IP address. Then you want to get to seweral codecs in
different rooms of the same house and ports represent the doors to each of those rooms. In principle
this is how port addressing works.

For example, sewveral codecs may dial into your studio using the same public static IP address. In
this situation it is necessary to configure codec 'programs' with audio streams using different audio
ports for discretely routing each incoming and outgoing audio stream. By doing this your studio's
network routers know where IP packets for each audio stream should be routed, i.e. to which codec
and respective audio outputs.

When data packets are received from remote codecs at a particular public IP address, port
information is translated from data packets to ensure the correct packets are sent to the correct
studio codecs. This process is performed by PAT (Port Address Translation), which is a feature of
NAT (Network Address Translation) devices.

Tieline codecs use TCP ports for setting up the communication session and UDP ports for
streaming audio. While TCP ports are generally open, UDP ports are generally blocked by network
devices which contain firewalls and will stop you delivering your audio. Depending on the codecs you
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21.4

are using, you need to configure your firewall to allow TCP and UDP protocols to pass through the
ports listed in the table below.

Tips for Creating Reliable IP Connections

The following 10 tips are provided to help obtain the best possible IP connection between two
codecs, without paying for Quality of Senice (Qo0S).

1.

6.

Always use the best quality Internet Senice Provider (ISP). Tier 1 senice providers are best
as their infrastructure actually makes up the internet ‘backbone’. Wikipedia lists the major
senice providers that make up the internet backbone at:
http://en.wikipedia.org/wiki/internet_backbone. In Australia Telstra is equivalent to one of
these senice providers.

You will get the best quality connection if both the local (studio) and remote codecs use the
same ISP. This can substantially increase reliability, audio bandwidth and reduce audio
delay. Using the same senice provider nationally can give better results than using different
local senvice providers. This is especially true if one of the senice providers is a cheap, low-
end domestic senice provider, which buys its bandwidth from other ISPs. Second and third
tier providers sublease bandwidth from first tier providers and can result in connection
reliability issues due to multiple switch hops. We also highly recommend using First Tier
ISPs if connecting two codecs in different countries.

Sign up for a business plan that provides better performance than domestic or residential
plans. Business plans typically have a fixed data limit per month with an additional cost for
data beyond that limit. In addition, Senice Level Agreements (SLA) will often provide better
support and response times in the event of a connection failure. Domestic plans are often
speed-limited or “shaped” when usage exceeds a predefined limit. These plans are cheap
but they are dangerous for streaming broadcast audio.

Ensure that the speed of the connection for both codecs is adequate for the job. The
minimum upload speed recommended is 256 kbps for a studio codec and 64 kbps for a field
unit connection.

Use good quality equipment to connect your codecs to the internet. (Tieline successfully
uses Cisco® switching and routing equipment.):
If you are using a DSL or ADSL connection make sure you purchase a high quality modem
that can easily meet your speed requirements. This is especially important if you are over 4
kms from an exchange.
If you have multiple codecs connected to a local area network (LAN) please ensure that your
network infrastructure is designed for media streaming and not domestic usage. Tieline has
tested sewveral cheap 8-port switches that lose more packets between local computers than
an international IP connection between Australia and the USA!
If using a wireless connection ensure that the antenna signal strength received is strong. The
type of antenna used and the amount of output gain also affects connection quality.

7{“ Important Note: You should be able to stream audio between two codecs on your
=7

LAN and get high percentage send/return ‘link quality’ readings of around 99. If you
see anything less than this then you should get a network engineer to investigate the
issue.

Once your internet connection is installed at the studio check that the connection
performance is approximately what you ordered and are paying for. A connection can
perform below advertised bit rates if:

There is an error in ISP configuration;

There is an error in modem configuration;
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There is a poor quality line between the studio and the exchange;
There are too many phones or faxes connected to the phone line; or
Line filters have been connected incorrectly.

7. Use a dedicated DSL/ADSL line for your codecs. Do not share a link with PCs or company
networks. The only exception to this rule is if an organization has network equipment and
engineers that can implement and manage quality of senice (QoS) on its network.

8. Use UDP as the preferred audio transport protocol.

9. When using UDP ensure the total bit rate (audio bit rate plus header bit rate) is no more than
80% of the ISP connection rate. IP headers require around 20 kbps in addition to the audio
bit rate. For example, with a 64 kbps connection the audio bit rate should be (64-20) x 0.8 =
31.2 kbps or lower.

10. Wireless IP connections can easily become congested and result in packet loss and audio
drop-outs. It is very difficult to guarantee connection quality when there is no way of knowing
how many people are sharing the same wireless connection.

/& Important Note: Be careful when using cell-phone connections at special events
where thousands of people have mobile phones. This can result in poor quality
connections and audio drop-outs if cell-phone base stations are overloaded.

IP Connection Checklist

Complete the following check list and aim for a score of at least 8 out of 10 before going live.

Number | Check Result

Using a reputable Tierl ISP that's part of internet backbone.

The same ISP is being used for both codec connections.

The ISP Plan is a Business Plan or equivalent.

The ISP connection speed is adequate.

Equipmentis high quality and suitable for media streaming.

The ISP connection speed has been tested and is suitable.

The ISP connection is not shared with other PCs or devices.

UDP is being used as the audio transport protocol.

© [0 | N |0 | B [|WN |-

No more than 80% of ISP connection bandwidth is being used.

[
o

There are no wireless connections being used.

21,5 Testing IP Network Connections

There are a few very simple tools that you can use to test whether a codec can be reached over an
IP network.

o Visit http://www.speedtest.net/ to test the upload and download speed of your IP connections and
identify your public IP address.

o Visit http://www.ipfingerprints.com/portscan.php to verify your router's ports are open. Note: Using
a port scanner to test a codec will be unsuccessful if you try to scan and the port is already in
use, i.e. the codec is connected.
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o Visit www.subnetonline.com and use an online port scanner to check for open and closed TCP
ports. This site also has numerous other software tools, including an online ping web-tool for IPv4,
plus TraceRoute and TracePath software tools.

Ping the Codec

A ping test can be used to test whether it is possible to reach a codec or any device owver an IP
network. A ping test measures:

e The round-trip time of packets.
e Any packet loss.

There are two types of ping tests:

1. Short test: sends 4 packets and delivers statistics.
i. Point to the start menu on your PC and click once.
ii. Inthe search text box type Run and press Enter.
iii. Type CMD in the Run dialog text box and click OK.
iv. Type ping and the IP address of the codec you are pinging (i.e. ping 192.168.0.159) and
press the Enter key on your keyboard.
v. The round trip time of the packets is displayed, as well as any packet loss.

B Administrator: CAWindows\system32\cmd exe |ﬂ|ﬁj

C=~Uzsers~Glenn>ping 172.16.104.235

Pinging 172.16.1684.235 with 32 hytes of data:
Reply from 172.16.104_235: bhytes=32 time(lms IIL=64

Reply from 172. 16 134-235 bytes=32 time Bn“ IIL 64

Ping statistics for 172.16.1084.235:

Packets: Sent = 4. Received = 4. Lost = B8 (8% loss),
fipproximate vound trip times in milli—seconds:

Minimum = Bms,. Maximum = 487ms. Average = 155ms

C:“Users~Glenn>

"

2. Long test: sends packets continuously until stopped.

i. Point to the start menu on your PC and click once.

ii. Inthe search text box type Run and press Enter.

iii. Type CMD in the Run dialog text box and click OK.

iv. Type ping, the IP address of the codec you are pinging, and then -t (i.e. ping
203.36.205.163 -t) and press the Enter key on your keyboard.

V. Let the test run for several minutes and then press CTRL C.

vi. The round trip time of the packets is displayed, as well as any packet loss for the period of
time that the test occurred.

Trace the Route of IP Packets

Another utility available on your PC is traceroute. This tool can be used to determine the route and
number of hops that data packets are taking to their destination (codec). This is useful because the
more routers that packets traverse, the more latency your connection will have, and the less reliable
it will be.

i. Point to the start menu on your PC and click once.
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ii. Inthe search text box type Run and press Enter.

iii. Type CMD inthe Run dialog text box and click OK.

iv. Type tracert, the IP address of the codec you are contacting (i.e. tracert 203.36.205.163)
and press the Enter key on your keyboard.

Testing ISDN Connections

To test your ISDN line is working you can dial a standard phone line or your cell-phone number. If
the call is successful this verifies the line is active. To verify ISDN data is being sent you can:

o Dial a codec you know is connected to an active ISDN line, e.g. another codec in your
network or a Tieline test codec.

¢ Dial the test ISDN data number provided by your Telco (when available).

o Create a program and perform a loopback test by dialing out on the main ISDN number and
receive the call on the auxiliary ISDN number. (Note: To create a loopback program create a
2 x Mono or Stereo Peer-to-Peer program and configure a dial only audio stream using your
main ISDN number. For the second audio stream create an answer only audio stream
connection configured for ISDN. If you dial the connection and can hear the audio you are
sending on the return B channel, you have confirmed ISDN data is being sent successfully.

If you dial using a loopback program and a "disconnect" error message similar to the following
image appears, you may have the incorrect Line Type configured.

I 92497622 Disconnected

Call clearing unspecified

Change the Line Type setting and this should hopefully resolve the issue.

On-Demand ISDN Services

If Sync appears for approximately 60 seconds when you connect an ISDN line to the codec and
then disappears, or if Sync does not appear and you know you are connected to an active ISDN
interface, then the line may have ‘On-demand’ enabled by your Telco. To test this you can dial a
codec on an ISDN line known to be operational. Dial over ISDN and if Sync appears after connecting
it indicates the senice has now been activated. Disconnect and then dial again. If this dial is
successful ‘On Demand’ is enabled. We recommend you contact your network senvice provider and
get them to disable ‘On Demand’ to circumvent any possible connection issues.

Using Answer Routes for Sessionless ISDN Calls

Tieline Genie Distribution, Merlin, Merlin PLUS and ViA audio codecs support multiple connections
using a variety of connection transports such as IP, ISDN and POTS. Tieline codecs support using
Tieline session data, which assists with configuration and routing of multiple incoming calls to
these codecs. In addition, audio ports can be used to successfully route IP calls to your preferred
codec inputs/outputs.

If you are accepting calls from multiple non-Tieline ISDN codecs then you will be making
"sessionless" connections which require the codecs at both ends to be configured with the same
connection settings. In addition you can use “Answer Routes” and 'site-specific' module settings in
Genie Distribution and Merlin PLUS to route incoming calls to specific codec outputs. (Note: Merlin
codecs can also be configured to accept 2 ISDN calls from non-Tieline codecs and would use
similar settings).
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In the following example we will configure two incoming sessionless ISDN audio stream
connections (Note: Genie Distribution and Merlin PLUS support up to 4 sessionless ISDN audio
streams/connections using 2 ISDN modules and 4 B channels).

If you want 2 incoming mono ISDN calls to use input/outputs 1 and 2, then use answering audio
stream connections 1 and 2 in your codec program. If you want to use other inputs/outputs then
simply select the corresponding audio stream, e.g. answering audio streams 5 and 6 will route
audio via inputs/outputs 5 and 6.

So let's get started. There are 2 or 3 steps to ensure this is configured correctly, depending on
whether you want specific incoming calls to always use the same B channels and codec outputs or
not.

Step 1: Configure the Answer Route for the two ISDN Audio Stream
answering connections in the codec program.

Setup two ISDN audio stream answering connections in your program and use the Answer Route
setting in the program wizard (as displayed in the following image):

Configure routing type:
Default

® Deterministic

r
-
-~
Answer Route: Any Route E| )
l
{

Line Hunt Aoy Route
Route 2
G3 Profile: | Route 3

Route 4
Route 5
Route 6 i

You can use any Answer Route, for example Route 1 for ISDN Audio Stream 1 and Route 2 for
ISDN Audio Stream 2. The Answer Route number doesn’'t have to match the audio stream number
because the route you select will be used by the incoming ISDN call. This is similar to how an
“extension number” is used to route a phone call.

Step 2: Configure the ISDN Module to accept two sessionless ISDN calls.

This can be configured via Settings > Modules or use the Toolbox Web-GUI via Transport > ISDN
Answer Modules.

1. Select Config 1 and Sessionless Only and Route 1. Select your preferred algorithm, then
click Save. This means that Module 1 B channel 1 will answer a sessionless ISDN call
using these settings.
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ISDN Answer 4 x
Summary o Config 1 Config 2 Config 3 Config 4
Module 1 Module 1 Module 2 Session Type @ Bonding Mode @
B1: Config 1 | B Channel 1 B Channel 1 “ Tieline Codecs and Sessionless Bonded or Unbonded
B2. Unassigned B Channel 2 B Channel 2 @ Sessionless Only Bonded Only
Module 2
B1: Config 2 Tieline G3 & non-Tieline Answer Route @ Non-Tieline Encoding €@
B2: Config 2 ) Mone G722 E|
@ Route 1 © Route2 @ Route 3

_ Routed4 0 Route 5 © Route &

Save

2. Next select Config 2 and Sessionless Only and Route 2. Select your preferred algorithm,
then click Save. This means that Module 1 B channel 2 will answer a sessionless ISDN call
using these settings.

ISDN Answer #- x
Summary (i ] Config 1 Config 2 Config 3 Config 4
Module 1 Madule 1 Module 2 Session Type @ Bonding Mode @
B1: Config 1 B Channel 1 B Channel 1 ) Tieline Codecs and Sessionless Bonded or Unbonded
52: Config 2 | B Channel 2 B Channel 2 @ Sessionless Only Bonded Only
Module 2
B1: Unassigned Tieline G3 & non-Tieline Answer Route € Non-Tieline Encoding €
B2: Unassigned o Mone G792 E|
D Route 1 @ Route2 © Route 3

O Route4 @ Route 5 © Route 6

Save

Both ISDN B channels can now answer incoming sessionless ISDN calls. If it doesn’'t matter which
incoming codec call is answered by which B channel then that’s all you need to do. If, howewer, you
want each non-Tieline codec to use the same B channel and be routed to the same codec output
consistently, you must configure this in the site config for the ISDN module via Settings >
Answering > ISDN Answer Configs, or via the Web-GUI using the Settings panel > Modules.

Step 3: Configuring the module to answer calls from a specific non-Tieline
codec consistently.

If a Directory Number (DN) or MSN number is not entered in the codec and multiple B channels are
available, the codec may use any channel to answer an incoming call. To ensure calls are routed
consistently, enter a DN/MSN number (without the country or area code) as the DN/MSN for a B
channel, then only that corresponding B channel will answer an incoming call to that number.

Enter the number for the first B channel into the field for Directory Number/MSN1. (This has been
allocated Route 1 previously.) Enter the number for the second B channel into the field for Directory
Number/MSN2. (This has been allocated Route 2 previously.) Next, click Save.
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Modules

Status
Firmware
Type

Accept
MNetwork

Line Type

& DN1MSN1
@ DN2/IMSN2
SPID1

SPID 2

Madule 2

Sync

TA+S0C VT7.034

ISDM

Voice and Data E|
US-AT&T -]
Point to Multipoin E|

If codec 1 always uses the first directory number to call then it will always be routed via Route 1 to
the Answering Audio Stream Connection using Answer Route 1 (configured in step 1). Codec 2
should always use the second directory number and then it will always be routed via Route 2 to the

Answering Audio Stream Connection configured with Answer Route 2.

POTS Connection Tips & Precautions

POTS Operation Precautions

POTS performance is greatly affected by the quality of the line being used. Precautions must be
taken to ensure the Tieline codec is not sharing the line with other devices. Please remowe these

possible sources of interference:

DSL or ADSL Modems

Other telephone handsets
Portable phone base stations
Unused parallel phone sockets
Fax machines

Computer modems

Burglar alarm systems
Extension bells

Call waiting

Call Waiting

Call waiting tones may cause the codec to malfunction. Most phone companies supply call
waiting as a feature and you will need to turn it off. Your Telco should be able to provide a

number you can dial to disabling the call waiting feature on the line.

Private Branch Exchanges

Awoid connecting the codec to a digital PBX or PABX system, key station, business system or
any other local switchboard. It may sometimes be tricky to detect if you are connected to one of
these systems, howewer, as a general guide, these devices require you to dial an additional digit

to access the POTS network.

WARNING: Many of these systems are digital and have non standard telephone line
operating wltages. If you attach your POTS module to a digital PABX or PBX system
permanent damage may result from the high wltage pulses these systems generate. Even if
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the PBX is not digital, the performance of the codec is unlikely to be as good as a normal
POTS line.

If you have no option other than to use a PBX or PABX System, search for a fax machine. The
overwhelming majority of fax machines are designed for analog POTS line operation and are
normally on an extension optimized for fax machines and data transmission. Substitute a
normal phone for the fax machine to \erify correct operation. Use a normal phone, not a venue-
supplied phone, because this may have characteristics to match the existing PBXPABX and
not a POTS line. After confirming correct phone operation, you can unplug the phone and
attach the phone line to the codec.

Check the Length of the Line

It is desirable to have a local loop which is as short as possible, i.e. the line from your location
to the local Central Office or Local Exchange. Optimum performance can be expected for lines
up to about 2 miles (3 kilometers) in length. Line quality will be reduced over longer distances
and the codec can be expected to perform at lower bit rates. Line quality will also be affected by
the age, condition and type of cabling used, e.g. plastic insulation or paper insulation, water or
moisture entering the cable, age and state of repair of joins.

POTS Party Lines or Stubs

In some countries, it was the practice to have more than one phone senice attached to one line
- sometimes called a 'Party Line'. As more lines are installed, senices are separated but the
redundant cabling may remain connected across the line, causing problems with the operation
of your codec.

Leakage Problems on the Line

A good line should have an earth isolation of better than ten mega-ohms. If your line is located
in an area where water is a problem, ask your Telco to check out the earth leakage.

Equipment Problems at the CO or Local Exchange

Although there are many factors at the Telco end that can cause problems, a problem that does
occasionally occur is that the clock on the interface codec to your line is not synchronized to
the network. A drifting clock will cause instability and unreliable codec performance. If you
suspect that this could be the problem, contact your local Telco.

POTS Exchange Problems

On most good POTS lines, Tieline codecs can achieve a 28.8kbps connection at a line quality
of approximately 50% or greater. If you are not able to achieve this level of operation, you may
have a problem with your line, or the line at the other end of the connection.

Tips for Successful POTS Operation

1. Take a phone when you are doing a remote broadcast. Connect it to the line you want to use
and dial the number to check for any unusual noises. If present, these may be caused by other
devices connected to the line.

2. Take an ADSL/DSL filter to all remote locations. ADSL/DSL modems can generate noise on a
line which will degrade the performance of your codec. Simply place the ADSL/DSL filter
between the POTS line and your codec to remowe the interference.

3. Tieline USA has a POTS test codec you can dial on +1-317-913 6911 to facilitate line tests at
each end of your connection to diagnose line problems.
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4. Tieline recommends that you confirm your broadcast POTS line works well before you try to go
live.

Merlin Compliances and Certifications

Declaration of Conformity

This Merlin codec meets the requirements of directives for CE and C-Tick certifications. Technical
documentation required by the conformity assessment procedure is kept at the head office of Tieline
Research Pty. Ltd., 4 Bendsten Place, Balcatta, Western Australia 6021.

EN 55 022 Statement

This is to certify that Tieline Merlin is shielded against the generation of radio interference in
accordance with the application of EN 55 022: 2006 Class A. Technical documentation required by
the conformity assessment procedure is kept at the head office of Tieline Research Pty. Ltd., 4
Bendsten Place, Balcatta, Western Australia 6021.

Canadian Department of Communications Radio Interference Regulations

This digital apparatus (Tieline Merlin) does not exceed the Class B limits for radio-noise emissions
from digital apparatus as set out in the Radio Interference Regulations of the Canadian Department
of Communications.

Reéglement sur le brouillage radioélectrigue du ministere des
Communications

Cet appareil numérique (Tieline Merlin) respecte les limites de bruits radioélectriques \isant les
appareils numériques de classe B prescrites dans le Reglement sur le brouillage radioelectrique du
ministére des Communications du Canada.

FCC Compliance Statements

FCC Part 15

Compliance: Tieline Research Pty. Ltd., 4 Bendsten Place, Balcatta, Western Australia 6021.

This equipment has been tested and found to comply with the limits for a class A digital device,
pursuant to Part 15 of the FCC Rules. These limits are designed to provide reasonable protection
against harmful interference when the equipment is operated in a commercial environment. This
equipment generates, uses and can radiate radio frequency energy and, if not installed and used in
accordance with the instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area may cause harmful interference, in which case the
user will be required to correct the interference at his/her own expense. Changes or modifications
not expressly approved by Tieline Pty Ltd could woid the user’'s authority to operate the equipment.

If this equipment does cause harmful interference to radio or television reception, which can be
determined by turning the equipment off and on, the user is encouraged to try and correct the
problem by one or more of the following measures:

1. Increase the separation between the equipment and the receiver;
2. Connect the equipment into an outlet on a circuit different to that used by the receiver;
3. Consult the dealer or an experienced radio/TV technician.
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FCC Part 68

FCC Registration Number: 6NAAUS-34641-MD-E
Ringer Equivalence Number (REN):0.5B

A label containing, among other information, the FCC registration and Ringer Equivalence Number
(REN) for this equipment is prominently posted on the bottom, near the rear of the equipment. If
requested, this information must be provided to your telephone company. USOC Jacks: This device
uses RJ11C terminal jacks. The REN is used to determine the quantity of devices, which may be
connected to the telephone line. Excessive RENs on the telephone line may result in the devices
not ringing in response to an incoming call. In most, but not all areas, the sum of RENs should not
exceed five (5). To be certain of the number of devices that may be connected to the line, as
determined by the total RENs, contact the telephone company to obtain the maximum RENs for
the calling area.

If this equipment causes harm to the telephone network, the telephone company will notify you in
advance that temporary discontinuance of the senice may be required. If advance notice is not
practical, the company will notify the customer as soon as possible. Also you will be advised of
your right to file a complaint with the FCC if you beliewe it is necessary.

The Telephone Company may make changes in its facilities, equipment, operations or procedures
that could affect the operation of the equipment. If this happens the Telephone Company will provide
advance notice for you to make the necessary modifications in order to maintain uninterrupted
senvce.

If you experience problems with this equipment, contact Tieline Research Pty. Ltd., 4 Bendsten
Place, Balcatta, Western Australia 6021. Ph +61 8 9413 2000 or email info@tieline.com (web page
www.tieline.com) for repair and warranty information.

If the problem is causing harm to the telephone network, the Telephone Company may request you
remove the equipment from the network until the problem is resolved.

No user seniceable parts are contained in this product. If damage or malfunction occurs, contact
TIELINE Pty Ltd for instructions on repair or return. This equipment cannot be used on a telephone
company provided coin senice. Connection to Party Line senice is subject to state tariffs.
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21.11 Declaration of Conformity

Tieline"

Declaration of conformity

Declaration of Conformity
according to ISO/IEC 17050-1 and EN 17050-1

Manufacturer's Name Tieline Pty Ltd

ACN 008-962-472

Trading as Tieline Technology
Manufacturer's Address 1/25 Irvine Drive

Malaga WA 6090

Australia
declares, that the product

Product Name Genie
Regulatory Model Number TLR5200
Product Options ALL

conforms to the following Product Specifications
SAFETY |IEC 60950-1(ed.2) CB Cert No NO86229

EMC CISPR22-2005 / EN55022 2006 — Class B1
EN 55024- 1998 +A1 + A2
EN 61000-3-2 2000 + A2
EN 61000-3-3 1995 +A1
FCC Title 47 CFR, Part 15 Class A)/ ICES-003,
Issue 4

TELECOM FCC Title 47 CFR, Part 68
TIA-968-B TIA1096-A

Telecorn approvals and standards appropriate for the target countries/regions have been applied to
this product, in addition to those listed above

Supplementary Information:

The product herewith complies with the requirements of the EMC Directive 2004/108/EC and the Low
Voltage Directive 2006/95/EC, the R&TTE Directive 1899/5/EC (Annex ), and carries the CE
Marking €€ accordingly. This device complies with ES 203 021 parts 1-3

This Device complies with Part 15 of the FCC Rules. Operation is subject to the following two

Conditions: (1) this device may not cause harmful interference, and (2) this device must accept any
interference received, including interference that may cause undesired operation.

Tieline Pty Ltd

November 29, 2011

For regulatory topics only:

Tieline Pty Ltd
1/25 Irvine Drive, Malaga WA 6090 Australia

Ph: 61 8 92496688
Fax: 61 8 92496858

Web: www.tieline.com

Please note: Technical documentation required by the conformity assessment procedure is kept at
the head office of Tieline Research Pty. Ltd., 4 Bendsten Place, Balcatta, Western Australia 6021.

© Tieline Research Pty. Ltd. 2020



Merlin PLUS User Manual v3 349

Ph +61 8 9413 2000 or email info@tieline.com (web page www.tieline.com) for repair and warranty
information.

21.12

1.

No oM

©

Trademarks and Credit Notices

Windows is a registered trademark of Microsoft Corporation in the United States and/or other
countries.

Windows XP, Windows Vista, Windows 7, Windows 10 are either trademarks or registered
trademarks of Microsoft Corporation in the United States and/or other countries.

Firefox is a registered trademark of Mozilla Corporation in the United States and/or other
countries.

Solaris is a trademark of Sun Microsystems Inc. in the United States and/or other countries.
Linux is the registered trademark of Linus Torvalds in the U.S. and other countries.

Java is a trade mark Sun Microsystems Inc. in the United States and/or other countries.
Comrex® Vector, Matrix® and BlueBox® are registered trademarks of Comrex Corporation in
the United States and/or other countries.

APT is a registered trademark of Audemat group in the United States and/or other countries.
Mayah is a registered trademark of MAYAH Communications GmbH in the United States and/or
other countries.

10. Telos, Zephyr and Xstream are registered trademarks of Telos Systems in the United States

and/or other countries.

11. Prodys and Prontonet LC are registered trademarks of Prodys S.L. in the United States and/or

other countries.

12. MPEG Layer-3 audio coding technology licensed from Fraunhofer IIS and Thomson Licensing.
13. AAC audio coding technology licensed from Vlia Licensing Corporation.
14.10S is a trademark or registered trademark of Cisco in the U.S. and other countries and is used

under license.

15. Wi-Fi® and Wi-Fi Protected Access® (WPA) are registered trademarks of Wi-Fi Alliance.
16. Other product names mentioned within this document may be trademarks or registered

trademarks, or a trade name of their respective owner.
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Merlin PLUS Specifications

Input/Output Specifications

Analog Audio Inputs

2 x Female XLR line inputs

Analog Audio | 2 x Male XLR

Outputs

AES3 In 1 x female XLR (Channel 1 in; shared with Ch1 analog input)

AES3 Out 1 x male XLR

Auxiliary Input 1 x 6.35mm (1/4") Mic/Line level Jack on rear panel

Female DB-25 4 additional analog or digital inputs/outputs

Headphones 1 x 6.35mm (1/4") Jack on rear panel and 1 x 6.35mm (1/4") Jack on the

Out/Aux Out

front panel

Control Port In/Out

Four relay inputs and four opto-isolated outputs for machine control via a
DB15 connector.

Audio Input | High Impedance > 5K ohm
Impedance

Output Impedance <50 ohm Balanced
Clipping Leel +22dBu (input and outputs)
A/D & D/A | 24 bit

Conwerters

Frequency Response
at 48kHz

20Hz to 22kHz

THD and Noise | <0.0035% at +16dBu or -89dB unweighted
(Analog)

THD and Noise | <0.000056%

(Digital)

Analog Signal To|>98.5dB at +22dBu, unweighted

Noise Ratio

Sample Frequencies

P Sample | 8kHz, 16kHz, 24kHz, 32kHz, 44.1kHz, 48kHz

Frequencies

Algorithms

P Tieline Music, Tieline MusicPLUS, G.711, G.722, MPEG-1 Layer 2, MP3,

LC-AAC, HE-AAC and HE-AACV2, AAC-LD, AAC-ELD, Opus, 16/24 bhit
aptX Enhanced

IP (uncompressed)

Linear PCM16/24 bit 48kHz sampling

Data and Control Int

erfaces

USB USB 2.0 Host port on the front panel

LAN 2 x 10/100/1000 RJ45 connectors

Advanced VLAN tagging (IEEE 802.1Q,802.1p)

Networking

Serial RS232 up to 115kbps with or without CTS/RTS flow control via female DB9

connector, can be used as a proprietary data channel

Protocols / RFC

support

Tieline, DHCP, SNMP, DNS, HTTP, IGMP, ICMP, VLAN, IPwv/\6, FEC,
SIP/SDP (EBU N/ACIP Tech 3326 and 3368 compliant), RTP, RTCP,
STUN, SSL, CSRF, RFC5109, RFC5956, RFC5588, RFC4756, RFC3388,
RFC5956, RFC 5588, RFC2733, RFC3190, I3P EBU3347 compliant

ISDN via module

Optional via module slot

POTS via module

Optional via module slot

Advanced Networking

VLAN Tagging

|EEE 802.10Q,802.1p
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Front Panel Interfaces

Display 256 x 64 monochrome LCD

Keypad 21 button keypad

Navigation 5 button keypad

General

Size 1U x 19" Rackmount

Dimensions 19" x 1 %” x 13%” [482mm (W) x 44mm (H) x 343mm (D) including rear
connectors]

Weight 6lb 7.70z/2.94Kg

Power Consumption | Dual AC 100-240V IEC power inlets; 1A - 50-60Hz

Operating 0°C to 45°C (32°F to 113°F)

Temperature

Humidity Operating | 20% <RH <70% (0 to 35°C/32°F to 95°F), non-condensing

Range
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Appendix A: RS232 and Control Port Wiring

Relays

The codec uses a DB15 connector to facilitate use of four CMOS solid state relays for the control of
equipment, consisting of four relay closures and four opto-isolated outputs.

Inputs

The input signal is referenced to chassis ground, i.e. the ground reference terminal on the
connector is connected the chassis. The input device is a high impedance CMOS device with a
330 ohm pull-up resistor to +5 wolts.

Operation is as simple as joining the input pin to the ground terminal. This can be via a remote
relay contact or the open circuit collector of a transistor or FET. DO NOT feed woltages into the
inputs.

Outputs

CMOS field effect transistors switch a low impedance path between the two pins when
activated. These are opto-isolated and floating above ground. It is important to current-limit the
source as damage will result where the current exceeds 100mA peak-to-peak. No more than 48
wlts peak-to-peak should be used as a safety precaution. The resistance of the CMOS element
is approximately 25 ohms in the ON state.

Control Port Pin-outs

A closing contact across Inputs 1-4 to Ground will provide a closing contact on the remote codec
Outputs 1 to 4. If your codec supports multi-unicast connections to multiple codecs, a contact
closure will appear on each of the compatible (non-G3) remote codecs' corresponding contacts. |.e.
Input 1 shorted, Output 1 contacts on all connected codecs closed.

OO0 O0B®O

O

1 Ground

[T~ 2 Output 4
O O 9 3 Output 3
O 4 Output 2
- O D 5 Output 1

6 Ground

O O @ 7 Input 3
O 12) 8 Input 1
() 9 Output 4
O ® 10 Output 3
O O @ 11 Output 2
O 12 Output 1
O 45) 13 Ground

O 14 Input 4
- 15 Input 2

| @
Female DB-15

Codec Connector

’i\ Important Note: For more information about how to program relay operations with a
“=/ PC using the Toolbox Web-GUI, please see Creating Rules.
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RS232 Pin-outs and Data Connections

INTERFACE Female DATA Male DB9
DB9 (RS232) DCE (RS232) DTE

No Connection No connection
TX Data RX Data
RX Data TX Data

No connection

No connection

Signal Ground

Signal Ground

No Connection

No connection

CTS

RTS

RTS

CTS

Ol |N[ojg|(bh[wWwIN|F

No connection

No connection

DB9 Male DB9 Female
Connector Pins Connector Pins

Important Notes:

e It is important that you enable serial port flow control within the codec. Flow control
regulates the flow of data through the serial port. If disabled, data will flow unregulated
and some may be lost.

e Ensure you match the serial port baud rate to match the rate of the external device you
are connecting to. Ideally the settings on both codecs should match, or you could have
data overflow issues.

e Only the dialing codec needs to be programmed to send RS232 data. Session data sent
from the dialing codec will program all other compatible codecs (non-G3) when you
connect.

(o)

24 Appendix B: DB25 Wiring

DB25 Audio Expansion Pin Outs

In the following images:

e G = Ground
e C=Cold
e H = Hot
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Analog DB-25 Wiring Pinouts

Analog In Analog Out

PR EER

GCHGCHGCHGCHGCHGCHGCHGCH

7 N\

A\ (ro[o]olo|ofo]o|ofo|o]o|ofor)) | A\

~A \W\=0 0 0o o0 000 00 oufff
N '—7//:/;

Digital AES3 (AES/EBU) DB-25 Wiring Pinouts

Digital In Digital Out
Grm:
T
(] IWVI 11 N
Ay |Bololololololofofofofofo Ol.u"'aj | A
"n,l \\s0 0000000000 ouff
.\\\5_ _é’j/f
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2 X Mono/Stereo + IFB Answer Program
configure SmartStream PLUS 200

HTML5 Toolbox configuration 200

6 X mono connection metering 25

6 X Mono Peer-to-Peer
configure SmartStream PLUS 212

HTML5 Toolbox configuration 212

AAC 297

AES/EBU
audio lewels 34

input and output 34

input audio settings 34
sample rate 34

sample rate conversion 34

AES/EBU - HTML5 Toolbox
output sample rate 158

AES3

audio levels 34

input and output 34

input audio settings 34

sample rate 34

sample rate conversion 34
AES3 - HTML5 Toolbox

output sample rate 158
AES3in/out 14

Alarms - HTML5 Toolbox
acknowledging 270

AES input lost 267
AES reference signal 267
alerts 267
configuration 267
deactivating 270
enabling 267

history 270

indications 270

input silence 267

ISDN sync loss 267

lost connection 267
managing 270

program failure 267

PSU failure 267

purge history 270

scheduled event failed 267
sewerity levels 267

silence detection parameters 267
SNMP trap configuration 267
temperature 267

types of alarms 267

Algorithm

favorites 84
profiles 84
Algorithms
configuration 297
types 297

Answer routes 341

Applications 12

apt-X Enhanced audio coding 297
Audio expansion pin outs 353

Audio lewels
adjustment 25

ganging inputs 25

IGC 25

IGC Auto Level 25

intelligent gain control 25

metering 25

phantom power 25

quick adjustment of levels 25

selecting analog 25
Auto Reconnect

operation 76

programming of 76

Aux out, configure 36
Auxiliary input
audio levels 25
configuration 25
phantom power 25
Auxiliary output
configure and adjust 36

355
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B -

Backup and restore
USB backup 319

USB restore 319

Backup, how it works 87

Caller ID
about 143

configuring 143
Certifications 346
Clear browser cache 282
Clearing browser cache 324
Cloud Codec Controller

disable 292
disable with HTML5 GUI 132
enable 292

enable with HTML5 GUI 132

Codec security features 94
Compliances 346

Configuration
check IP details 284

DHCP IP addresses 284

FEC 308

forward error correction 308

IP addresses 284

IP Via mapping 284

IP Viasetup 284

IPV4/IPV6 284

static IP addresses 284

via front panel 284

web-GUI software 91
Configuration files

backup via HTML5 Toolbox 255

restore via HTML5 Toolbox 255
Connecting 62

default algorithm profiles 84

dialing 63

dialing ISDN 69

dialing POTS 72

disconnecting 76

first steps 62, 63

hangingup 76

how to connect 63

how to connect ISDN 69

how to connect POTS 72

speed dialing 77
Connection

IP link quality 67

IP statistics 67

Connection bit-rate - HTML5 254

Connections
AC power 14

AES3 14

analog 14

DB-25 expansion infout 14
Ethernet 14

headphone output 14
opto-isolated outputs 14
rear panel 14

Rear Panel Connections 14
relay inputs 14
RS-232Auxiliary input 14
Connections panel

configure programs 122
edit programs 122
Control Port

input / output status 313
monitor status 313

Control Port Status - HTML5 Toolbox 280
Control port wiring 352

Control ports 14
hardware GPIOs 312

Tieline LIOs 312
WheatNet LIOs 312
wiring pin-outs 352

Control Ports - HTML5 Toolbox
configuration 274
opto-isolated inputs 274
relay outputs 274

Controls 16

Country setting 62

Country setting - HTML5 Toolbox
configure 260

Credit notices 349

Cross-Site Request Forgery
configuration 328

CSRF security
configuration 328
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D -

DB15 352

DB-25 expansion infout 14

DB25 wiring pin-outs

analog 353
digital 353
DB9 352

Default password
new Toolbox password

Default ports 314
Default profiles 86
Deleting programs 249
DHCP IP addresses 284

94

Dial & disconnect - HTML5 Toolbox
dial a program or audio stream

unload a program 243
Dialing

default algorithm profiles

disconnecting 76

hangingup 76

how to connect 63

how to connect ISDN

POTS dialing 72

speed dialing 77
Disconnecting 76

DSCP 126
configuration 316

84

69

Dual mono connection metering

_E -

Ethernet ports 14

243
disconnect a program or audio stream

25

Export programs via HTML5 Toolbox

_E -

Factory default settings - HTML5 Toolbox

delete programs & history

reboot codec 254

254

reset audio and dialer settings

reset codec log 254
reset factory defaults

Factory defaults
restore via front panel

254

318

258

254

Fail over, how it works 87
FCC compliance 346
Features 12

FEC
configuration 308

how it works 308

Firewall
configure settings 327

Firewall settings
Web-GUI configuration 126

Firmware
automatic notifications 282
upgrades 282
Firmware upgrade
clearing browser cache 324
via USB stick 324
Firmware upgrades - HTML5 Toolbox
Force reboot 255

Forward error correction
configuration 308

FEC 308
how it works 308
Front Panel Controls 16

Fuse-IP
front panel configuration 293

_G -

G.711 297
G.722 297
G3 compatibility
compatibility modes 316
IP, ISDN and POTS 316
Ganging inputs 25
Glossary 9

GPIO status - HTML5 Toolbox 280

GPIOs - HTML5 Toolbox 274
Ground terminal 14
GUl ports 314

_H -

Hanging up a connection 76
Headphone out 14

Headphones
monitoring audio 36

output levels 36
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Headphones
stereo connections 36

Help button 8

Hostname
configuration 288

HTMLS5 Toolbox Quick Connect
dial & disconnect connections 116
IP setup 116
ISDN setup 116
launching 116
load & unload a program 116
POTS setup 116
PPM monitoring 116

HTMLS5 Toolbox Web-GUI
adjust connection bitrate = 254
config 2 x Mono/Stereo + IFB Answer 200
config Mono/Stereo + IFB Answer 193
config Mono/Stereo + IFB Dial 180
configure connections 126, 133
configure Ethernet ports 126
configure firewall setti 126
configure peer-to-peer mono/stereo 163
configure QoS 126
configure TieLink 133
configure VLANs 126
connections panel 122
connections panel bit-rate adjust 254
create speed dials 248
CSRF (Cross-Site Request Forgery) 126
CSRF configuration 126
dial a program or audio stream 243
disconnect a program or audio stream 243
DNS settings 126

DSCP 126
enable/disable Fuse-IP 140
Firewall 126

firewall configuration settings 126
Fuse-IP configuration 140

IP network bonding 140

IP Via mapping 126

IPVA address configuration 126
IPV6 address configuration 126
ISDN configuration 145

link mode configuration 126
make a speed dial 248

Program Manager configuration 133
QoS 126

reorder interface prority 133

settings 133

stream status 133
TieLink panel 133
troubleshooting 133
unload a program 243
updating contacts 133

IGC 25
Import programs via HTML5 Toolbox 258
Input Polarity
front panel config 292
Inputs
adjusting input levels 25
audio metering 25
ganging 25
IGC 25
IGC Auto Level 25
intelligent gain control 25
phantom power 25
quick adjustment of levels 25
Inputs - HTML5 Toolbox
analog 158
analog PPM unit scale 158
digital AES3 158
ganging 158
lock settings 158
renaming 158
setting levels 158

Intelligent gain control 25
Introduction 12
Introduction to the HTML5 Toolbox 96

IP
testing 339

IP address
configuration 284
details 284
DHCP 284
IPV4/IPV6 284
static 284

IP addresses 284
IP and USB backup 87
IP Via Mapping

front panel config 288
IPV/IPV6 284
ISDN
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ISDN

about modules 39 = L =
bonding 42

considerations 39

Language selection
default answering settings 42 codec menus 60

dial and answer route tags 42

Language selection - HTML5 Toolbox 96
front panel module config 40

) LCD screen
module settings 40 adjusting contrast 322
monitoring connections 72 auto dim function 322
network types 40 LCD screen brightness 322

non-Tieline codecs 42

sessionless calls 341

testing 341

U and S/T interfaces 39

using answer routes 341
ISDN - HTML5 Toolbox

answering config 147

bonding 147

country specific settings 145

default answering config 147

deterministic dialing 147 Lock programs 89

dial and answer route tags 147 Lock programs via HTML5 Toolbox 259

Directory Numbers 145 Logs - HTMLS Toolbox
send logs to Tieline 262

LED Descriptions 16

Line hunt
about 143

configuring 143

Linear audio 297

Link quality
IP monitoring 67
IP return link quality 67
IP send link quality 67

DN 145 _
GUI module config 145 view event logs 262
module config 145 Loopback audio 323
MSN 145 LQ 67
Multiple Subscriber Number 145 _ M _
non-Tieline codecs 147
SPID 145
ISDN: HTML5 Toolbox Maintenance schedule 329
configuration 145 Manual
conventions 8
- J - oveniew 8
Manual Conwventions 8
Jitter buffer Matrix Editor - HTML5 Toolbox
about 304 deleting a matrix 250
algorithms 304 loading a matrix 250
automatic 304 matrix editing 250
fixed 304 monitoring custom mix audio 250
SIP auto jitter compatibility 304 renaming a matrix 250
touch screen configuration 304 Menus

codec menus 18

- K - Meters

6 X mono peer-to-peer 25
dual mono 25

Keypad :
button descriptions 16 mono COﬂneCtl(.)n 25
function button descriptions 16 stereo connection 25
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Modules
inserting/removing 38

Monitoring
headphone outputs 36
headphones 36
IP connection statistics 67
IP link quality 67
IP packet reliability 67
ISDN 72
POTS 75

Mono connection metering 25

Mono or Stereo + IFB Answer Program
configure SmartStream PLUS 193

HTML5 Toolbox configuration 193
Mono or Stereo + IFB Dial Program

backup connections 180

configure SmartStream PLUS 180

enable data 180

HTML5 Toolboxconfiguration 180

MP3 297
MPEG Layer2 297

Multicast - HTML5 Toolbox
about 220

HTML5 Toolbox client config 220

Multicasting
front panel configuration 81

multicast client programs 81

Navigating menus

howto 18
Navigation
howto 18

Navigation buttons 16
Network Time Protocol 281

_ 0O -

Opto-isolated inputs 312
opus 297

Owveniew
manual 8

_P-

Panel lock 90

Peer-to-Peer Mono x 2
backup connections 174

connections 174

dual mono audio streams 174

HTML5 Toolbox configuration 174
Peer-to-Peer Mono/Stereo

backup connections 163

configure SmartStream PLUS 163

connections 163

enable data 163

HTML5 Toolbox configuration 163

Phantom power 25

Ports 314
audio port 311

configure ports 311
Default ports 311
GUIl ports 311
SIP ports 311
Site port setting 311
TCP port settings 311
Tieline session port 311
UDP port settings 311

POTS
about modules 46
about POTS 46
connection tips 344
front panel config 50
front panel module config 47
G3 interoperability 46
how to configure 46
module settings 47
monitoring connections 75
network types 47
non-Tieline codecs 50
precautions 344

POTS - HTMLS5 Toolbox
answer config 155
configuration 153
country setting 153
deterministic dialing 155
dial and answer routes 155
module config 153
module settings 153

Power inputs 14
Preparing to connect 62
Profiles 86

Program Scheduler - HTML5 Toolbox
delete events 264
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Program Scheduler - HTML5 Toolbox
edit events 264

oveniew 264
schedule events 264
view events 264

Programs
about 60
audio streams 60
deleting 84
dial multiple connections 78
dialing 76
disconnect multiple connections 78
how do they work 60
lock 89
session data 60
unlock 89

Programs - HTML5 Toolbox
6 x Mono Peer-to-Peer 212
backup via HTML5 Toolbox 255
config 2 x Mono/Stereo + IFB Answer
config Mono/Stereo + IFB Answer 193
config Mono/Stereo + IFB Dial 180
configure 2 mono audio streams 174
configure 2 Mono Peer-to-Peer 174

configure peer-to-peer mono/stereo 163

delete 249
exporting 258
importing 258

restore via HTML5 Toolbox 255
specify outputs 2 x Mono Peer-to-Peer
Stereo + 4 x Mono config 207

_Q_

QoS
configuration 316
DSCP 316

Quiality of Senvice
configuration 126, 316

DSCP 126, 316
Quick start
dialing 63
dialing ISDN 69
dialing POTS 72
first steps 63
how to connect 63
how to connect ISDN 69
how to connect POTS 72

‘R -

Rear panel connections 14
Redialing 76

Reference 329

Relay closures 312

Relays
configuration 312
pin outs 312

Renegotiate bit rate 254

Reset
factory default settings 318

programs 318
user settings 318

Restore factory defaults
via front panel 318

RS232
configuration via codec 312

RS232 - HTML5 Toolbox
baud rates via web-GUI 273
flow control via web-GUI 273

RS232 wiring 352

Rules - HTML5 Toolbox
control port configuration 274

rule types 274
Wheatnet LIOs 274

_S -

Security
change password 94

network security options 94

Sessionless ISDN
Answer routes 341

SIP
about 53
about peer-to-peer calls 53
about SIP server calls 53
account registration 57
adding accounts 57
configure interfaces 55
deterministic SIP call routing 57
dialing SIP addresses 79
dialing using a SIP account 79
getting started 53
peer-to-peer connections 79
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SIP
SIP1 and SIP2 interfaces 55

STUN configuration 55

troubleshooting registration 57
SIP - HTML5 Toolbox

answer multiple SIP calls 242

blacklists 229

configure accounts 226

configure SIP interffaces 225

deterministic SIP call answering 242

filter URIs 229

filter user agents 229

introduction 224

multiple SIP call config 236

register accounts 226

regular expressions 229

SIP filter lists 229

SIP filter lists panel 229

SIP1 and SIP2 interfaces 225

STUN configuration 225

troubleshoot new accounts 226

URI blacklist 229

user agent blacklist 229

user agents 229

whitelists 229

SIP ports 314

Site port setting 314

SmartStream 87

SNMP
front panel config 321

SNMP - HTML5 Toolbox
configuring settings 261
downloading MIB files 261
setting descriptions 261

Software upgrades - HTML5 Toolbox 282
Specifications 350

Speed dial - HTML5 Toolbox
create new 248

dialing 248

Speed dialing
add new 77
view existing 77

SSL security features
install digital certificate 324
install intermediate certificate 324
install private key 324

Static IP addresses 284

Stereo + 4 x Mono program
configure SmartStream PLUS 207

HTML5 Toolbox configuration 207

Stereo connection metering 25
Stream Monitor
monitor audio in browser 247
Studio Codec Installation
installation procedures 330
port forwarding 330
testing 330
troubleshooting 330

Sync input 14

TCP port settings 314

Test mode 323

Testing IP connections 339
Testing ISDN connections 341
Tieline Music 297

Tieline MusicPLUS 297
Tieline session port 314

TieLink
disable 328
enable 328

enabling interfaces 328

Time and date
NTP settings 323
NTP sync 323
synchronise NTP 323
synchronize NTP 323

Time and date - HTML5 Toolbox
NTP settings 281
NTP sync 281

ToolBox Web-GUI options
about HTML5 Quick Connect 91
about HTML5 Toolbox 91
about Java Toolbox 91
browser title configuration 91
compatibility 91
connecting to acodec 91
internet connections 91
LAN troubleshooting 91
launching the HTML5 Toolbox 91
launching the Java Toolbox 91
PC LAN settings 91
port selection 91
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ToolBox Web-GUI options
prerequisites 91
Trademarks 349
Transcriptor Rx 297
Transcriptor Tx 297

Troubleshooting
IP connection tips 338

U -

UDP port settings 314
Understanding IP networks
NAT and STUN 336
Unlock Programs 89
Unlock programs via HTML5 Toolbox 259
USB 2 host port 16

VLAN Configuration 126

W -

Warnings & safety information
digital phone systems 6

earth leakage 6

supplementary ground 6

thunderstorms and lightning 6
Web-GUI - HTML5

about panel 96

add hostname 96

adjust theme 96

alarm dissemination panel 96

alarm history panel 96

browser title configuration 96

configure alarms panel 96

connections panel 96

CSRF security 96

current alarms panel 96

date & time panel 96

firmware panel 96

Fuse-IP panel 96

inputs panel 96

IP via mapping panel 96

ISDN answer panel 96

licensing panel 96

modules panel 96

network panel 96
open panel and adjust size 96
options panel 96
POTS answer panel 96
PPMs panel 96
program loader panel 96
program manager panel 96
reset / backup panel 96
resources panel 96
rules panel 96
scheduler events panel 96
scheduler history panel 96
scheduler panel 96
SIP accounts panel 96
SIP filter lists panel 96
SIP interfaces panel 96
statistics panel 96

Wi-Fi front panel config
adding access points 290
configuration 290
connecting 290
enabling 290

Wiring
DB15 control port infout 352
opto-isolated inputs 352
relay closures 352
RS232 using DB9 352

- X -

XLR infout 14
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