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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:

A 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.
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Merlin PLUS with WheatNet Rear Panel

Balanced
6.35 mm (147)
Aux mic/line in

POTS and ISDN
module slots

Balanced XLR
Line input 1

WheatNet-IP LAN port RS-232 (DBY)
with Sync/Stream for serial
LED indications device control

Balanced XLR Line
Outputs 1 & 2

Supplementary
Ground
Terminal

Dual RJ-45
GPIO Control Port: LAN ports
4 inputs and (10/100/1000)
4 opto-isolated for Ethemet
relay outs connections

Dual redundant
IEC 100-240 Volt Stereo HP Out or
AC power supply Balanced XLR Balanced Aux
Line input 2 Line Out

connections

XLR Analog Inputs

XLR IN1 and IN 2 are balanced analog line inputs.

XLR Analog Outputs

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

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.

WheatNet Audio LAN Port

Transport WheatNet-IP audio using a purpose built rear panel and the Tieline WheatNet-IP audio
card. This optional rear panel provides a LAN interface for connecting directly to a WheatNet-IP
network and transport IP audio to external sites over IP networks like the internet.

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.

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.
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6 Configuring Merlin PLUS for WheatNet-IP

Tieline Merlin PLUS WheatNet-IP enabled codecs are capable of integrating with Wheatstone's
WheatNet-IP Environment.

Merlin PLUS
WheatNet-IP 8
Codec ’

ettt | Environment

H u Switch
»’- T
n

WheatNet-IP Blade

Codec WNET LAN port ==
connects to, and |
integrates with,
WheatNet-IP
Environment

Codec Ethernet port connects
to LAN/WAN/Internet
for codec command
and control and
Tieline IP streaming to remotes

H - = [== N it we
g = H FH F s

Up to 6 bidirectional mono remotes
simultaneously connected to Merlin PLUS

The codec is capable of:

e 6 simultaneous bidirectional mono remote connections.
e 2 Bidirectional mono or stereo remotes, each with a separate bidirectional IFB
communications connection.

The following procedures describe how to configure the WheatNet-IP card in the codec using
Wheatstone's Razor Setup Tool software. This process is required in order to use Wheatstone
Navigator software to control the codec's WheatNet-IP destination and source routing. The codec
configuration process includes:

Installation of Wheatstone Razor Setup Tool software onto your PC.

Configuration of your WheatNet-IP card with Razor software.

Add the Tieline Codec to the Razor Software Device List.

Ensure WheatNet-IP Navigator software is installed.

Add the codec to the Navigator software device list to allow source and destination routing.

arDdE

/& Important Note: Ensure installation and configuration is completed in the preceding order
to configure the codec correctly.

Install Razor Software on your PC

Download the Razor Setup Tool software onto your PC using the link and login credentials provided
to you by Tieline.
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6.1 Configuring Merlin PLUS Sources and Destinations

Configuring 6 x Mono Sources and Destinations

Merlin PLUS supports 6 bidirectional mono connections and the following image depicts a typical
configuration.

WheatNet-IP Blade

Destination 1

Destination 2

Destination 3

Destination 4

Destination 5

Destination 6

WHEATNET

Wf

WheatNet-IP
Environment Switch

Merlin PLUS
WheatNet-IP Codec

Merlin PLUS Input 2 (Destination 2)
Merlin PLUS Input 3 (Destination 3)
Merlin PLUS Input 4 (Destination 4)
Merlin PLUS Input 5 (Destination 5)
Merlin PLUS Input 6 (Destination 6)

Source 1 Merlin PLUS Output 1 (Source 1)
Source 2 Merlin PLUS Output 2 (Source 2)
Source 3 Merlin PLUS Output 3 (Source 3)
Source 4 Merlin PLUS Output 4 (Source 4)
Source 5 Merlin PLUS Output 5 (Source 5)
Source 6 . Merlin PLUS Output 6 (Source 6)

PC with Navigator software
Configures Destination &
Source Routing

LAN/WAN/Internet Codec Ethernet ports

1 & 2 connect to LAN/WAN/Internet
and support up to 6 mono
IP audio streams

‘ 5 ’ s w T
ToolBox web-GUI for codec
command and control

Up to 6 bidirectional mono remotes
simultaneously connected to Merlin PLUS
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Configuring 1 Stereo Remote with IFB Communications

Merlin PLUS supports a bidirectional stereo (or mono) connection with a bidirectional IFB

communications channel. The following image depicts a typical configuration.

Merlin PLUS
WheatNet-IP Codec

WheatNet-IP Blade WHEATNET

Destination 1 WheatNet-IP Inputs 1 & 2 (Destination 1
Environment Switch Input 3 or AUX IN (Destination 2)

Destination 2

Outputs 1 & 2 (Source 1)

Output 3 (Source 2)

Source 1
Source 2

PC with Navigator software
Configures Destination &
Source Routing

Codec Ethernet ports.

1 & 2 connect to LAN/WAN/internet

for IP streaming and codec
command and control

LAN/WAN/Internet

sl | (e

ToolBox web-GUI for codec
command and control

Stereo Remote 1
(via Source/Destination 1)
with |IFB communications
(via Source/Destination 2)

Stereo Remote with a
Separate IFB Communications Channel

For more information about routing destinations and sources through a WheatNet-enabled codec
download Wheatstone user documentation via www.wheatstone.com.

7 Merlin Front Panel Controls

The hardware front panel interface features menu navigation buttons, an LCD display with PPM
metering and a dialing keypad.

Alarm LED Programmable LCD Return Menu Return to Main Screen
User LED Screen Button Selecior Information Button
6 x PPM Meters usse
Host Port
_____ ) N 7] 2 13
Conmect Fl ; 4 15 16
[ rowe | oK
I T . = BEG
=2 QW = o 1* 1>
by
Connection 6.35 mm (")
Codec Reset [Confirmation | Power F i Connect  C: Di Dialing | F Stereo Oout
Button LED LED Buttons Button Settings | Button Keypad_ | Level Adjust Balanced Line Out
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9

Merlin PLUS WheatNet Input Levels and PPMs

The codec supports 6 digital inputs/outputs, which are available as sources and destinations using
the WheatNet-IP LAN interface.

T Important Note: Inputs can also be configured using the HTML5 Toolbox Web-GUI. See

Configuring Codec Input/Output Settings for more information.

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 0dBFS 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.

The audio referenc

Nominal Ovu
(+4dBu out ) =

4
o
©
©
o
©

e level settings in the codec are:

B e N
Level

Tieline G5 PPM meter low point -16dBu -38dBFS
Nominal Ow 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 level +4dBu -14dBFS

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

3 | Report-IT PPM meter low point -9dBu -23dBFS
Nominal Ow reference level +4dBu -10dBFS

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

T Important Note: If your codec (Genie Distribution, Genie STL and Bridge-IT) supports

=/ sending multi-unicast connections and the Auto (default) reference lewel is selected, the
first codec you connect with will configure the reference level used for all subsequent
multi-unicast connections.

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
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16

Language Selection

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

1. Press the SETTINGS button.

2. Navigate to System and press .

3. Use the navigation buttons to select Language and press .
4. 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 Programs 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
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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.
Navigate to Speed Dial and press the button.

A w DN R

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 Speed Dials via the Speed Dial Menu

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

Speed Dial

3. Namvgate to an available speed dial number and press the button.
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Proaram List

4. Navigate to Delete and press the button.

Prodram: Studio 3

Speed Dial

5. 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.

Press the HOME button to return to the Home screen.

1.

2. Use the navigation buttons to select Connect and press the button.

3. Select IP and press the button.

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

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

6. Select Algorithm and press the button.

7. Use the right ) navigation button to select Profile.

8. Select the profile you want from the Favorite, Mono or Stereo menus.

Mono

li Codec Home Screen Elements

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

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.

2 e o
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17.19

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-GUI 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.

Select Settings and press .

Navigate to System and press .

Navigate to Lock Program and press to toggle between Enabled and Disabled.

P wbdh PR

Swstem Confia
Lock Program

User program LOC KED.
Anyincoming calls not matching this program fpe will be
rejected

6. When program lock is Disabled a warning message confirms incoming calls may load any
supported factory program.

Warming
Uszer program Ukl LOC K ED.

Incoming calls can load facton progrems on-demand

7. Press the RETURN button to exit the warning message.
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18.1

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.

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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19 Using the HTMLS5 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.

‘!

TIQII“QL‘ Upgrade Onlme Connect ~ Audio - Control = Alarms = Transport = Settings « Theme ~ Help = =.
Mr—-' JQ"J‘“*‘M Iq’-o—-nl‘r‘ /

HTML GUI Menu Bar for Opening Panels

When you first open the HTML5 Toolbox Web-GUI the Program Loader 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 you log in next. 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 Theme, then click to select your preferred option. Note: this manual uses
the White theme for most images.

TIQII“Q’ Connect ~ Audio ~ Control - Alarms ~ Transport ~ Settings ~ Theme -
qurajn \lnlmp

Slate

Program Loader Connections White

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.

Connect ~ Audio -

+ Connections
+" Program Loader
Program Manager
Quick Connect
Scheduler
Scheduler Events
Scheduler History

PR 2 Ta W

Statistics
J J

Position the mouse pointer over a panel's Title bar and click and drag to mowe a panel and
reposition it in a preferred screen position.
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19.2

Outputs 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)

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 IPv and IPV6 networks. Tieline codecs
support both DHCP (default) IP addressing and static IP addresses for dialing IPv4 connection
endpoints.
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146 Merlin PLUS WNET Manual v2.1

n-Tieline Codecs

Encoding | Other E
O MNone
IE Routeﬂ @ Route 4
- - -
© Route 2 © Route 5
7 Route 3 @ Route 6

A Sy Ay A

Save
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: )
Default
® Deterministic #

Answer Route: Route 1 -

19.7  Configuring Codec 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 x
d o | d o id o d o | d
Whet Pair 1 (WNet 1) Whet Pair 1 (Whiet 1) Whet Pair 2 (Whet 2) Whlet Pair 2 (Whet 2) WNet Pair 3 (VWhet 3) WNet Pair 3 (VWhet 3) Aux (Analog)
¢ ] ¢ ] : 315 ! 315 315 315 ! 315
-4 3/ 0 “+ 3 0 “+ -+ 4
> 0 >/ 0 > 0
-1 -18 -18 -18 -13
I 955 I 955 -955 -95.5 -85.5 955 955
= = = < )
dBFS dB dBFS dB dBFS dB dBFS dB EIEFS dEIFS dBFS dB
0 = 0 = 0 = 0 = 0 =

/&% Important Note: 15 wlt phantom power can only be supplied on the Auxiliary input; this
is disabled by default.

Adjusting Audio Levels

To adjust input audio lewvels, 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 lewvels 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 \erified using the meters in the PPMs panel.

/i\ Important Notes: There is a maximum of 6dB of additional gain available when adjusting a
= digital input.
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19.13 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 Input/Output and Audio Port Assignments
1 Stereo + 4 Mono Remotes with SmartStream PLUS at Remote Sites
Bidirectional Bidirectional
stereo remote 1 fnput/Outp: UDP Audio UDP Audio input/Output stereo remote 1
182 Port 9000 Port 9000 182
A — e M
SmartStream PLUS . o %
redundant stream 1 Input/Output UDP Audio UDP Audio Input/Output
e > Posoor ¥ > posoot St a2 SmanStream PLUS
redundant stereo stream 1
Bidirectional Bidirectional mono
mono remote 1 UDF Audi UDP Audio InpuUOutp\.n -—oel 1
EP) (T )] (B )=o)
SmartStream PLUS SmartStream PLUS
redundant mono redundant mono
stream 1 nputOutput -/ UDP Audio \ Y UDP Audio Input/Output stream 1
3 Port 9011 Port 9011 iy t— >

Merlin PLUS ¥

Bl LH— e o= Internet
A

A A Bidirectional mono
AputOutp: UDP Audio UDP Audio fnputOutput remote 2
{ ? o -\~
Bidirectional __ 4 A Port 9020 182
mono remate 2
SmartStream PLUS
redundant mono
InputOutput UDP Audio UDP Audio InputOutput stream 2
- - F— - TS
smersueam PLc IS Port 9021 Port 9021 182
redundant mono stream 2
Bidirectional
p UDP Audio UDP Audio .lnpuboutput mono remote 3
Bidirectional Port 9030 _>m< s
mono STL 3
SmartStream PLUS
redundant mono
Input/Output UDP Audio UDP Audio puiOutpu) o stream3
SmartStream PLUS 5 < > Potoosr ¥ > poteost ™ iz
redundant mono stream 3
Bidirectional
npuwutp UDP Audio UDP Audio fnput/Output mono remote 4
Bidirectional ' Pon %040 ¥ Port 9040 182
mono remote 4
SmartStream PLUS
redundant mono
InputOutput UDP Audio UDP Audio InputOutput stream 4
SmantStream PLUS - - > portoost /* > Ponsost ™ qa2

redundant mono stream 4

Configuring Stereo +4 x Mono Peer-to-Peer Programs

’f Important Notes: Before you start program configuration please note:
= e You cannot edit a program when it is currently loaded in the codec.

e 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.

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 |t is possible to save a program at several points throughout the program wizard and
use default settings to save configuration time.

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

e The stereo audio stream is configured first and then the four mono audio streams.

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 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:
o Click in the text box to name the new program.

© Tieline Pty. Ltd. 2018



232 Merlin PLUS WNET Manual v2.1

19.21 Configure Speed Dialing

The Toolbox HTML5 web-GUI supports dialing programs using preconfigured speed dials. This is
configured and managed using the Program Loader 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

Program Loader to open the Program Loader panel.
2. Click Speed Dial and then Edit.

Program Loader T X
Programs Speed Dial

1 LA Studio 2 &
Edit {*_ﬂ;

3. Click New to create a new speed dial and then click the drop-down arrows on the left side of
the panel to select the speed dial number.

Program Loader - % ki '
Programs Speed Dial )
1 LA Studio 2 v +
¢

I'A' 'V'I .
2 LA Studio 2 r

I I .

. .|

L L &8 | J

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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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.

19.28 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. Click the Lock Loaded User Program check-box to lock or unlock a user program in the
codec.

Options x

Tieline Session

Session Port: 9002 =
-
Alt. Session Port: | 9012 =
RS232
Baud rate: 9600 E|
Enable flow control:
8 8 B B N N N N |
IPrograms I
J Lock Loaded User |
Jl Program:
L 8 & 2 B N B N N |
Qos

Save

3. Click Save to store the new configuration.
/f-‘ Important Note:
=" e Ablack Padlock symbol appears next to the program name in the Connections
panel and in the Program Loader panel, to indicate a program is locked in the
codec.
e 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.
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19.30 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. Click in the text boxes to enter SNMP configuration settings.
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19.33 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.

Configure and Enable Alarms

1. Open the HTML5 Toolbox Web-GUI and click Alarms, then select Configure alarms to open
the panel.

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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19.37 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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19.38 Upgrading Codec Firmware

To download the latest codec firmware \isit http://www.tieline.com/Support/Latest-Firmware. 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. Connect the codec to a PC using a LAN connection and open the HTML5 Toolbox Web-GUI.
2. If new software is available the Upgrade symbol appears in the top-left of the screen.

- - H 1' 1
Tieline™4 =.i.".

-

4
Program Loader £ x -*

3. Click Settings in the Menu Bar, then click Firmware to display the Firmware panel to
perform the firmware upgrade.

Performing a Firmware Upgrade

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 x

Installed version: v2.14.81

Build Date: Mar 27 2017 11:55:13
Download latest firmware

Update from a selected file

Browse firmware

2. Click Browse firmware to search for the latest firmware and download it to your computer.
Note: the Download latest firmware link is only visible if newer firmware 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.
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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 ==

5:{\ Important Note: For assistance with configuration of IPv4 or IPV6 network connections
"=/ 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

Control & Streaming

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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3. Navgate to IP Via Setup and press the button.

Sustem Confia

IP Uiz Setup Press OF fo modify

*

4. Navgate to the Primary, Secondary or Tertiary IP Via interface setting and press the

button.

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 sawve all changes.

Waiming

e Changes v

/f Important Note: Fuse-IP cannot be configured as a default Primary, Secondary or
~~"  Tertiary Via.

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.

/i\ 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 http://www.tieline.com/Transports/Wi-Fi.
e 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:
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20.7  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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20.9

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

7{\ 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 over a
separate connection.

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.
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Fartinouts

Confrol Port o

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

Control Port i

20.13 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 button.
Select IP and press the button.

Select your preferred IP Session mode and press the button.

Hw D
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