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Chapter

Introduction

One appropriately equipped SuperLink system can
accommodate point-to point audio transmission or large-scale
network systems.

1. Overview

The SuperLink is an audio gateway that can be configured as a multi-
channel high-fidelity bi-directional audio codec or a gateway for
streaming audio over the internet. SuperLink  offers  full
compatibility with all existing G.722 and MPEG based codecs, but
adds additional state-of-the-art compression algorithms. SuperLink even
allows you to send nearly uncompressed audio over E1 networks. With
a total of five algorithms and seven connection options, SuperLink is the
most flexible audio gateway available anywhere.

SuperLink is based around a flexible, 2U high chassis that contains an
exceedingly friendly user interface, a power supply, a control
processor and three slots to equip your SuperlLink as you like. You are no
longer bound to ‘make do’ with what is available...you equip your
SuperLink  wvith just the features you need. Need more than two bi-
directional audio channels? Need to send audio in only one direction?
Need to connect directly to T1 or E1? Need to stream audio? With
SuperLink, all this and more is NO PROBLEM!

SuperLink's flexibility arises from the three slots on the back panel that can
hold any of the seven plug-in modules available. Choose from two
different audio modules and five different connection modules.
Available audio modules include a stereo encoder and a stereo
decoder. A full bi-directional stereo codec module will be available in
the future. Network modules include a three BRI ISDN module, T1,
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E1l, V.35 and X.21/RS422. In addition, Ethernet connectivity for
monitor and control, as well as updating software, is standard, and
does not require a plug-in module.

SuperLink’s audio coding features are unparalleled as well. Five different
algorithms not only allow connections to almost all current codecs on
the market, but also allow near-uncompressed audio over E1 links.
SuperLink’s algorithms include:

You can tailor the audio to your applications with five different audio
compression algorithms and two linear (non-compressed) algorithms.
The ability to send audio to multiple locations, insert and drop audio
programs and establish cross-connections are all standard features of
the SuperLink codec.

1.1 Basic Features

SuperLink is housed in an attractive 19” all-steel chassis that can be used
as a table-top unit or can be rack mounted using the provided
mounting brackets.  SuperLink is cooled using two fans specially
designed for quiet operation. SuperLink contains an international power
supply that does not require jumper or switch setting adjustments for
voltage or frequency changes. The power switch is located on the rear
panel to prevent accidental shutoff.

SuperLink has a large, 20 character by four-line backlit alphanumeric LCD
display for viewing and changing system settings, and reviewing
system status. The display contrast can be adjusted over a wide range
for ease of viewing from any angle and features a “soft” menu
structure. The SuperLink can be configured and used from the large, built
in keypad with tactile and (user selectable) audible feedback. In
addition to the alphanumeric dialing keypad, there are *“soft” menu
navigation keys for direct function access, easy-access speed-dial and
directory maintenance keys, and our unique intelligent VU meter and
headphone select keys.

? A single Control Processor is used to control and monitor all
functions of the SuperLink codec and all plug-in modules. The
Control Processor allows connections to a terminal or
computer through RS232 interfaces, or may be connected to a
network through its Ethernet port. With two user definable
alarms, four optically-isolated inputs and four relay outputs,
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you can create local or remote ‘events’ for control of
peripheral equipment. The included Ethernet port allows for
high speed updating of the SuperLink’s firmware via a telnet
connection. The Ethernet port may also be used for
connection to a Windows®-based media server to allow easy
streaming of MPEG Layer 3 audio.

1.2 Audio Features

Each encoder and decoder module is capable of two-channel
operation. Up to two encoder or decoder modules can be installed in a
SuperLink codec yielding up to 4 audio channels.

Analog audio input and output is available with adjustable input
sensitivity and output levels, variable impedance, balanced or
unbalanced. Both AES/EBU and S/PDIF digital audio 170 is available,
with automatic sample rate adaptation and internal, line, or external
synchronization.

Many algorithms are supported to provide audio quality suited to any
application.  Since multiple encoder and decoder modules are
supported, multiple algorithms can be used simultaneously.

Supported algorithms are listed below;

G.722:  This early PCM-based algorithm yields 7.5 kHz commentary
grade mono audio ideally suited for voice applications, such
as news, sports, etc. With low delay, talk-back is possible
without cumbersome delay compensation schemes. G.722 as
implemented in SuperLink supports a bit rate of 64 kb/s.

CCS MUSICAM® / ISO/MPEG Layer 2: ISO/MPEG Layer 2 (known as
MUSICAM in Europe) is ideally suited for high fidelity
music applications. With bit rates as low as 64 kb/s, MPEG
Layer 2 can deliver moderate fidelity monaural audio with
moderate delay. Full fidelity (20 Hz to 20 kHz) transparent
monaural audio at bit rates of 128 kb/s, and full fidelity
stereo audio at 256 kb/s (20 Hz to 20 kHz) is possible. Using
higher bit rates allows for multiple encode/decode cycles
without audible degradation.
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MUSCIAM USA has spent thousands of hours and conducted
dozens of listening tests to fine-tune MPEG Layer 2 to yield
even better performance. Fully compatible CCS MUSICAM
enhanced Layer 2 can deliver near-transparent, full fidelity
joint stereo audio using as little as 128 kb/s, and true stereo
at 192 kb/s. CCS MUSICAM enhanced Layer 2 encoding is
fully compatible with all Layer 2 decoders and makes any
decoder sound better.

SuperLink supports MPEG Layer 2 bit rates from 64 kb/s up to
384 kb/s per channel. The decoder will automatically
determine the sample rate of the incoming audio.

ISO/MPEG Layer 3: Optimized for 64 kb/s per channel, Layer 3

J.41:

J.57:

PCM:

becomes the ideal choice when high fidelity is required but
transmission capacity is limited. Near transparent, full
fidelity, true stereo audio is delivered using as little as 128
kb/s. The disadvantages of Layer 3 are longer delay, poor
cascading, and poor post-processing.

Bit rates from 64 to 320 kb/s are supported. As with Layer 2,
the decoder will automatically determine the sample rate of
the incoming audio.

This algorithm can deliver master-quality (contribution
grade) mono audio using 384 kb/s per channel. With only
2:1 compression, very low delay and very high immunity to
cascading and post processing effects is achieved. J.41 is
noted for providing audio indistinguishable from the source
even after many tandem codings. The audio sample rate is
fixed at 32 kHz.

Sampled at 48 kHz, with minimal audio compression and
near zero delay, there is minimal degradation, even after
multiple passes. J.57 requires the full capacity of the E1 link
for a stereo program.

SuperLink can deliver uncompressed, near zero delay audio
over either a T1 or E1 circuit with its available Linear PCM
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modes. Ancillary data is available at certain bit rates and
additional time slots can be available for additional data.

1.3 Multiplexer Features

SuperLink’s powerful multiplexer combines a significant number of
features in a single plug-in module. Each module can connect to one
or two T1 or E1 circuits without changing any hardware configurations.
In addition, multiple SuperLink units can be used in a daisy-chain
configuration through the Drop/insert ports to connect even more
locations or expand the capacity of the SuperLink”s. Operation is the
same, regardless of which interface is used, T1 or E1.

The basic multiplexing functions; i.e., sending and receiving multiple
channels of audio are enhanced with many features, including
Drop/Insert and cross connect functions. These features can be
combined to make your SuperLink system the backbone of a star network

topology.

It is not necessary for all audio channels to use the same bit rate,
sample rate or algorithm.

1.4 Control

Monitoring and control of all functions and settings is through one of
two remote control ports on the front panel of the Control Processor via
a terminal application, or through the Ethernet port via a telnet session.

1.5 Ancillary Data

When using any MPEG compatible algorithm, and some of the
available linear PCM modes, each individual encoder/decoder pair
allows one channel of ancillary data to be multiplexed into the audio
bit stream and subsequently demultiplexed. This RS232 data path
supports multiple baud rates and can be used for many different user
applications.

Two additional ancillary data paths are available on the Control
Processor module for use with other algorithms.
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1.6 Streaming Audio

SuperLink may be used, along with a server, to stream MPEG Layer 3
audio over the Internet. SuperLink allows the audio to be from a local
source or from anywhere in the world! Please note that software
revision 1.7.7 o higher is required, and the SuperLink must contain a
Control Processor Module equipped with an Ethernet port.
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Chapter

Control Processor

A single microprocessor-based module controls all functions
of the SuperLink system.

2. Overview

he heart of the SuperLink is the Control Processor. This MPC860
I Power-PC communications controller-based module handles all
maintenance, alarm and control functions for the SuperLink. In
addition to these basic functions, the Control Processor also provides
two bi-directional ancillary data ports, and a 10/100 Ethernet port that
allows streaming audio through a Windows®-based Media Server. The
Control Processor is required for SuperLink operation, and is factory
installed in the lower-left slot, which labeled “CP Slot”. This is the only
slot that will support the Control Processor. Since the SuperLink will not
operate without a control processor, this module is not hot swappable,
and power must be switched off if this module needs to be replaced.

The Control Processor functions are organized into three functional
groups: System Administration (SA), supporting initialization,
configuration, event notification, statistics gathering and software
installation. System Operation (SO) supports features associated with
Management and Control (M&C), including audio and data interface
administration. The System Maintenance (SM) function supports
troubleshooting.

2.1 Rear panel Connectors
All control, monitoring, and alarm functions for the SuperLink system are
accessed from the rear panel of the Control Processor module.
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2.1.1 Remote Control Command Structure

The structure of all remote control commands is a three-letter command
followed by parameters. Not all commands have associated
parameters, but if they do, parameters are separated from each other by
a space.

All commands fall into one of six categories, with the initial letter of the
command defining the category. All commands common to the full
SuperLink system begin with the letter ‘C’. Encoder and Decoder
commands begin with the letter ‘E’ and ‘D’, respectively. Network
commands begin with an ‘N’, and maintenance commands begin with
an ‘M’

On-line help is always available by typing
nQ

Where n = the command category, C, E, D, N, or M. This returns a list
of all commands within the category. Then, type

HELP cnd

For the command summary and syntax.

2.1.2 RS232C Maintenance and Control Port

The remote control port PC1 (CONFIG) is on the front of the Control
Processor module. An RS-232C port allows the connection of a PC or
terminal and is used to control all functions of the SuperLink system. This
port, configured as a DCE device, allows the connection of a standard
VT-100 style monitor or emulator. This connector is wired to allow a
straight-through cable to be used between the PC or monitor and the
SuperLink system as shown in the following table:

RS232 Maintenance and Control Connector

Pin Number Name Description
1 DCD (0) Data carrier detect
2 TD (O) Transmit data
3 RD (I) Receive data
4 DTR (1) Data terminal ready
5 GND Signal ground
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RS232 Maintenance and Control Connector

Pin Number Name Description
6 DSR (O) Data set ready
7 RTS (1) Request to send
8 CTS (O) Clear to send
9 — Not used

Table 2-1 — RS232C M&C Port Pin Connections

The RS232C port supports rates of 1200, 2400, 4800, 9600 or 38,400 baud,
no parity, 8 data bits, 1 stop bit. The baud rate is selected using the CRB
command:

CRB rate
rate = 1200, 2400,
4800, 9600 or
38400

The factory default baud rate is 38,400. When configuring the RS232C
port for the first time, you must have your terminal set for the factory
default settings.

If a terminal or emulator does not support full duplex, you can set the
Command Echo to ‘ON’ using the CRE command:

CRE state

state = ONor OFF
2.1.3 Ancillary Data Ports

The two 25-pin RS232 ancillary data ports on the Control Processor are
wired as DCE devices as shown in Table 2-2. Flow control is not
supported on either port. These uni-directional ports provide ancillary
data paths that are in addition to, and independent from, the ancillary
data paths of the T1/E1 module. Rather, these ports can be considered
as supplements to the data ports on the Encoder or Decoder modules.
Since each port can be connected (mapped) to an Encoder or Decoder
module, only one direction of data is supported.

The ancillary data ports allow locally connected devices to
communicate with remote devices via included data bits within the
audio bitstreams. The Command Processor provides the interface
between these two ports and the Encoder or Decoder plug-in modules.
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The data stream is asynchronous and can support rates up to 38,400
bps.

RS232 Ancillary Data Connectors

Pin Number Name Description

1 FGND Frame ground

2 RD (1) Receive data

3 TD (O) Transmit data

4 RTS (1) Request to send

5 CTS (O) Clear to send

6 DSR (O) Data set ready

7 GND Ground

8 DCD (O) Data carrier detect
9—19 — Not used

20 DTR (1) Data terminal ready
21 —25 — Not used

Table 2-2 — RS-232 Ancillary Data Port Pin Connections

Data rates for the ancillary data ports on the Command Processor can
range from 1200 to 38,400 baud and are selected using the CDR

command:

CDR port baud

port = AorB
baud = 1200, 2400, 4800,
9600, 19200 or38400

When setting the speed of the ancillary data port on the Command
Processor, you must also set the speed of the linked Encoder or
Decoder data using the EDR or DDR commands. This step is necessary
since the EDR and DDR commands not only set the speed of the
encoder or decoder data port, but also set the speed of the data itself.

The uni-directional link, or path, between a CP data port and Encoder
or Decoder module is selected using the CAP command:
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CAP srcport destport

srcrport = Source slot/port,
slot=0,...,7,(0=CP)
port=AorB

destport = Source slot/port,
slot=0,...,7, (0=CP)
port=AorB

When configuring the Encoder or Decoder module using the CAP
command, the internal port (looking towards the CP) is ‘Port A’ and the
local portis ‘Port B’.

Bi-directional Ancillary Data can be achieved if each SuperLink system is
equipped as a codec (both Encoder and Decoder modules) with the
transmit and receive Ancillary Data signals routed to allow bi-
directional communications.

As an example, data from a local PC needs to be sent to another
computer at the far-end site, as pictured in Figure 2-2:
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@[d0ocH

City ‘B’
Figure 2-2 Ancillary Data Example

In this example, a computer in City ‘B’ is sending data to another
computer in City ‘A’. The computer is City ‘B’ is connected to the
Encoder module in Slot 2 of the SuperLink system. The CAP command is
used to set up this configuration:

CAP 2B 2A

This sets up the Encoder Module in slot 2 to receive Ancillary Data
from its local port.

In City ‘A’, Ancillary Data from the Decoder in slot 3 is routed to Port A
on the CP module with the command:

CAP 3A 0OA

The CRP command is used to remove a uni-directional connection

between the specified Data Port and the specified Encoder or Decoder
module:

2-6



TEAM USERS GUIDE

CRP srcport destport

srcrport = source slot/port,
slot=0,...,7, (0=CP)
port=AorB

destport = destination slot/port,

slot=0,...,7, (0=CP)
port=AorB

The CP supports three modes of Ancillary Data, BYPASS, NOMUX and
OFF. In the BYPASS mode, the CP ancillary data ports are connected
directly to the Encoder or Decoder without any processing delay. In the
NOMUX mode, the ancillary data is processed by the CP before being
routed to or from the Encoder or Decoder.

The CP Ancillary Data ports support the transfer modes as follows:

Transfer Mode Port A | PortB

NOMUX Mode Yes Yes
BYPASS Mode No Yes

Table 2-3 Supported Ancillary Data Modes

Port mode is selected using the CAN command:
CAN port node

port
node

AorB
OFF, BYPASS or NOMUX

2.1.4 Alarm/ Relay Port
The SuperLink’s alarm/relay port is designed to provide both alarm and
external control capabilities.

Six alarm relays are provided; Alarm A, Alarm B, RLO through RL3, the
functions of which may be user defined. The A and B alarms contain
both normally open and normally closed contacts. RLO through RL3 are
dry-contact type relays. The status of the A and B alarms can also be
monitored via two front panel LEDs.

The Control Processor contains four optically isolated inputs. These
user programmable inputs allow the user to input control signals that
are monitored by the CP. The CP software detects when these inputs
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change state, and this information can be used locally to trigger certain
events.

Four sets of SPST dry contact relay outputs are also provided. These
outputs are intended to control external devices and signal status
conditions of the SuperLink. The CP controls the state of these relays
based on various system events, discussed in section 2.4.1. Further,
these relays can be toggled using the XRL command:

XRL rel ay

rela = A B, RLO,.,RL3
y

Alarm/Relay Connectors

Pin Number Name Description
1 OPA+ Optical input A (+)
2 OPB+ Optical input B (+)
3 OPC+ Optical input C (+)
4 OPD+ Optical input D (+)
5 OUTAL Relay output Al (RLO)
6 OuTB1 Relay output B1 (RL1)
7 OUTC1 Relay output C1 (RL2)
8 OUTD1 Relay output D1 (RL3)
9 COMA Alarm relay A common
10 NORMA Alarm relay A NC
11 ALARMB Alarm relay B NO
12 GND Ground
13 +5VDC +5 VDC (fused, 1 Amp)
14 OPA— Optical input A (—)
15 OPB— Optical input B (—)
16 OPC— Optical input C (—)
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Alarm/Relay Connectors

Pin Number Name Description
17 OPD— Optical input D (—)
18 OUTA2 Relay output A2 (RLO)
19 ouTB2 Relay output B2 (RL1)
20 OouTC2 Relay output C2 (RL2)
21 OouTD2 Relay output D2 (RL3)
22 ALARMA Alarm relay A NO
23 COMB Alarm relay B common
24 NORM B Alarm relay B NC
25 GND Ground

Table 2-4 — Alarm/Relay Connector Pin Connections

2.1.5 LAN Connection

A multi-speed LAN connection is provided on the Control Processor’s
front panel. Capable of direct connections to Local Area Networks, this
port is used for streaming MPEG Layer 3 audio to the Internet and for
network remote control, status monitoring and program code
download.

2.2 System Administration

The Control Processor’s System Administration functions include
system initialization, configuration, event/alarm notification, statistics
gathering and software installation.

2.2.1 System Initialization

When the SuperLink is first powered up it executes a boot sequence.
During the boot sequence, the system status will be reported as well as
any modules that have been found. The time stamped status includes
module type (encoder, decoder, T1/E1 multiplexer, and X.21), the slot
number in which the module is installed, and the hardware revision
level of the module.

At first, the system initialization process generates the event:
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STATUS: System Initializing, Software Version:
X Y. Z

The software revision is also displayed. Next, the system begins the
process of auto-detecting all plug-in modules. Each time one of the
seven slots are polled, the system will report the status of that slot, an
example shown here:

STATUS: ENCODER Card Detected - Slot:3, Class:0,Rev:0

which includes the slot, card type and hardware revision. If no module
is detected, the system will report

STATUS: Sl ot 2: Unknown card type

with the slot number. If no module is detected in a slot previously
occupied, the system will report:

STATUS: Card M ssing

Once all modules have been detected, the sequence continues when the
CP loads the software and configuration information each module
requires, and initializes each module. Status is reported for each step:

STATUS: Downl oadi ng ENC_TDM Sl ot 3
STATUS: Loadi ng DSPE mi cro boot code Slot 3
STATUS: DSP Downl oad DSPE m cro boot code conplete Slot 3

The boot cycle is complete when the system responds:
TELECOM CODEC - SLOT STATUS

Sl ot State Rev Cl ass Type
#] 1] [ EMPTY] [ 0] [ 0] [ NO_CARD]

#[ 2] [ EMPTY] [ 0] [ 0] [ NO_CARD]

#[ 3] [ READY] [ 0] [ 0] [ ENCODER]

#[ 4] [ EMPTY] [ 0] [ 0] [ NO_CARD]

#[ 5] [ READY] [ 0] [ 0] [ E1]

#[ 6] [ EMPTY] [ 0] [ 0] [ NO_CARD]

#] 7] [ READY] [ 0] [ 0] [ DECODER]

Hit <ENTER> twi ce for pronpt:

and displays the M&C prompt:
MC>
at which point the front panel CPU LED will be illuminated and the two

alarm LEDs will be off. Please note that the above displays will vary
depending on your configuration.
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During the boot cycle, the three front panel LEDs will light, indicating
what function is presently executing:

Activity LED Status
CPU A B
CP is powered up ON ON ON
CP begins boot code execution ON OFF OFF
CP Boot code complete OFF OFF OFF
CP begins System code execution ON ON ON
CP System Ready ON OFF OFF

Table 2-5 — CPU LEDs

Steady-state A and B LEDs depend on Alarm Settings; e.g., only one
Power supply.

Each step of the boot cycle is recorded in a System Log, which contains
time-stamped STATUS and ERROR events for all detection,
initialization and software loading steps. The system log can be
viewed by using the XLGcommand:

XLG event

even = 0 (clearlog),1..100
t

Up to 100 lines can be displayed, starting from the top of the log. The
first line is the most recent event; the last line is the oldest entry. All
entries are time stamped relative to system power-up.

To list the current status of all detected modules, use the CST
command, which returns the status and class of all plug-in slots. An
example of the output is shown here:

MC>CST

SLOT STATE REV CLASS TYPE
#1 READY 0 0 ENCODER
#2 EMPTY 0 0 NO_CARD
#3 READY 0 0 DECODER
#4 EMPTY 0 0 NO_CARD
#5 EMPTY 0 0 NO_CARD
#6 EMPTY 0 0 NO_CARD
#7 READY 0 0 El

MC>
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where REV is the hardware revision of the module and CLASS is either
Network or Local.

2.2.2 System Configuration

The CP maintains a non-volatile database for the entire SuperLink system,
maintaining a unique configuration for each of the seven slots in the
mainframe chassis.

The CP will update the stored configuration parameters when a remote
control command that alters parameters is entered. The CP also
periodically scans the system to determine if any modules were
removed or added. A new module will generate a

STATUS: Card Detected

message, that indicates what type and revision of the module and the
slot that it is in, while a missing or removed module will generate an

ERROR: Card M ssing

message, with the slot number type and revision of the module that
was removed. In addition, if a module has been removed, any active
connections to that module are disconnected.

For each module, the CP loads a stored configuration table from non-
volatile RAM. If the stored configuration is valid, the system responds:

STATUS: Configuration Database Loaded
If the configuration is not valid, the system will report:

ERROR: Configuration Database Checksum
Fail ed — System Configuration Reset

and load a factory default configuration.

Next, the CP compares the software that was previously booted to the
current version, and if the revision numbers differ, the CP resets the
Configuration Database to the system default and reports an error:

ERROR: Current CPSYS version m smatch
— System Configuration Reset

Each SuperLink module requires several software ‘things’ to be
downloaded for proper operation. The CP will report

STATUS: Card Downl oaded

after each ‘thing’ is loaded, and




TEAM USERS GUIDE

STATUS: Card Configuration

as each card configuration is updated. If an error is encountered, the
CP generates an error message detailing which ‘thing’ failed to load.

Once the CP is done downloading/configuring all plug-in modules,
the system initialization process is complete.

During normal operation, each remote control command that alters a
configuration parameter forces an update of the Configuration Database
and checksum stored in RAM. The non-volatile memory is updated
automatically as some parameters are changed, while others are
updated periodically. The MSY command causes an immediate update
of non-volatile RAM with the current configuration parameter values:

MSY

The CP periodically auto-detects plug-in modules to determine if
modules have been removed or added. If a new module is detected,
the CP generates a

STATUS: Card Detected

message, and downloads/configures the card as necessary. If a module
is removed, the CP generates a

STATUS: Card M ssing
message.
The CP does not alter the stored Configuration Database when a
module is removed. If a module is removed and a module of the same
type is re-installed in the same slot, the new module will inherit the

previous configuration. If a different type of module is installed, a
factory default configuration will be loaded.

Use the XPOcommand to set the slot poll/detection timer:

XPO tiner sec

time = S|otDetect (1)or
r Confi gUpdate (2)
sec = 0(disables), 1...254

Factory defaults for the CP module are shown here:

PARAMETER RANGE DEFAULT | COMAND
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PARAMETER RANGE DEFAULT | COMAND
RS232C M&C Port | 1200, 2400, 4800, 9600, 38,400 CRB
Baud Rate 19,200, 38,400
RS232C M&C Port Yes, No Yes CRE
Local Echo
Master Timing T1/E1 Network Network, M1
Fallback Order T1/E1 Drop/ins Drop/Ins,

T1/E1 Sync Sync
T1/E1 Internal Int
Slot Poll Timer 0-254 sec 3 sec XPO
Configuration Poll 0-254 sec 30 sec XPO
Timer
Network Poll Timer 0-254 sec 30 sec XPO
Audio Poll Timer 0-254 sec 30 sec XPO
A-Bus Select None, 0...7 None MCP
Ancillary Data Off/Nomux/Bypass Off CAN
Mode (per port)
Ancillary Data 1-7. None None CAP
Connect Slot (per
port)
Ancillary Data Rate | 1200, 2400, 4800, 9600, 9600 CDR
(per port) 19200, 38400, 57600,
115200

Event Actions:
Event configuration
is stored in the CP
parameter table.
Each event has an
Action and a Slot
Alarm Setting:

Action None, A, B, RLO, RL1, CEA

RL2, RL3
(optional + modifier)
Slot Alarm OFF/ON CES

Table 2-6 — Control Processor Defaults
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Use the CDF command to set an individual plug-in module to its
factory default configuration:

CDF sl ot
sl ot = 1,..,7, ALL

Please refer to the appropriate chapters for the default settings of all
other plug-in modules.

2.3 Backplane

All plug-in modules fall into two classes: Network modules and Local
modules. SuperLink can support multiple Network modules. Only the
number of available slots not used by Network modules limits the
number of Local modules. The T1/E1 modules have two ports, a
Network port (N) and a Drop/Insert port (D/1). The X.21/V.35 module
also has two ports, A and B, whereas all other modules have only one
port, port A. The Command Processor has an Ethernet port, Port A.

Module classifications and ports are shown here:

MODULE CLASS PORTS SUPPORTED
TLUE1 Multiplexer Network Network (N), Drop/Insert (D)
TM-3BRI Network Network (N)

X.21 Locd Port A, Port B
V.35 Locd Port A, Port B
Encoder Loca Port A
Decoder Locd Port A
Command Processor — Port A

Table 2-7 — Module Class

The SuperLink backplane has 16 Channels, each supporting up to thirty-
two 64 kb/s Timeslots for E1 (two E1 time slots are reserved, leaving
only 30 for user information), or 24 for T1. These timeslots are used to
connect Local and Network modules. A collection of timeslots used to
make a connection is referred to as a Subchannel. Data is Dropped into the
backplane timeslots (Subchannel) by Source modules and Lifted from the
backplane by Destination modules.

Each installed Network module must have a unique address, or
Network Card number, ranging from 1 to 4. Mapping between the
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Network modules and the backplane Channels is fixed, as shown
below.

The Control Processor manages Subchannel IDs transparently and
broadcasts the Subchannel IDs across the Backplane Channels to notify
modules when to Drop or Lift data to or from timeslots. The CP assigns
Subchannel IDs 1—14 to connections as they are established.
Subchannel ID 15 is broadcast by the CP to the other modules to
indicate an unassigned timeslot. Subchannel ID 0 is set in the modules
when they have no Subchannel Connection assigned for a given
direction. The maximum number of subchannel connections is 14 in the
send direction (relative to the E1 card) and 13 in the receive direction,
for a total of up to 27 subchannels.

When a subchannel is set up, a Channel Group and Bit Rate (Nx64, N = 1-
30 for E1, 1-24 for T1) are specified that define the group of timeslots in
the Channel that are connected. The Control Processor supports the
Channel Group timeslot assignment defined as shown in Table 2-8A for
El and 2-8B for T1:

Please note that International convention has numbered E1 Timeslots
from 0 to 31. For E1 (0 and 16 are reserved):

Channel E1 Timeslots (0 & 16 Reserved)
Group | g4k | 128K | 192K | 256K | 320K | 384K 768K 1920K
1 1 1,17 1,23 1,217, | 1,2, 3,4, 1,2 3 1,2, 3,17, 18, 19, 1,2,3,4,56,7,8,
18 5 17, 18, 4,5,6,20,21, 22 9, 10, 11, 12, 13,
19 14, 15, 17, 18, 19,
20, 21, 22, 23, 24,
25, 26, 27, 28, 29,
30, 31
2 2 2,18 17, 18, 3,4, 19, 17, 18, 45,6, 1,2, 3,17,18, 19,
19 20 19, 20, 20, 21, 7,8,9, 23 24,25
21 22
3 3 3,19 4,56 56,21, | 67,809, 7,89, 1,2, 3,17,18, 19,
22 10 23, 24, 10, 11, 12, 26, 27,
25 28
4 17 4,20 20,21, 7,8, 23, 22,23, 10, 11, 1,2, 3,17,18, 19,
22 24 24, 25, 12, 26, 13, 14, 15, 29, 30,
26 27,28 31
5 18 521 7,89 9, 10, 25, 11, 12, 13, 14, 4,5,6,20,21, 22,
26 13, 14, 15, 29, 7,8,9, 23, 24,25
15 30, 31
6 19 6, 22 23,24, 11, 12, 27.28. 1,2 3,4, 4,5,6,20,21, 22,
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Channel E1l Timeslots (0 & 16 Reserved)
Group | 64k | 128K | 192K | 256K | 320K | 384K 768K 1920K
25 27,28 29. 30. 5,6 10, 11, 12, 26, 27,
31 28
7 4 7,23 10, 11, 13, 14, 1,357, 7,8,9, 4,5,6,20,21, 22,
12 29,30 9 10, 11, 13, 14, 15, 29, 30,
12 31
8 5 8,24 26, 27, 1,2,3,4 | 24,6,8, 13, 14, 7,8,9, 23,24, 25,
28 10 15, 17, 10, 11, 12, 26, 27,
18, 19 28
9 6 9,25 13, 14, 56,7,8 | 35,79, 20, 21, 7,8,9, 23,24, 25,
15 11 22,23, 13, 14, 15, 29, 30,
24,25 31
10 20 10, 26 29, 30, 9, 10, 11, 4, 6,8, 26, 27, 10, 11, 12, 26, 27,
31 12 10, 12 28, 29, 28, 13, 14, 15, 29,
30, 31 30,31
11 21 11, 27 1,35 17, 18, 57,9, 1,357 | 1,23,4,56,7,8,
19, 20 11, 13 9 11 9,10, 11, 12
12 22 12,28 2,4,6 21, 22, 6,8,10, | 2,4,6, 8, 17, 18, 19, 20, 21,
23,24 12,14 10, 12 22,23, 24, 25, 26,
27,28
13 7 13,29 3,57 25, 26, 7,911, | 3,5,7,9, | 1,3,5,7,9, 11, 13,
27,28 13, 15 11, 13 15, 17, 19, 21, 23
14 8 14, 30 4,6,8 1,357 | 810,12, 46,8, 2,4,6, 8,10, 12,
14, 18 10, 12, 14, 18, 20, 22, 24,
14 26
15 9 15, 31 579 2,4,6,8 | 9 11, 13, 57,9, 3,5 7,9, 11, 13,5,
15, 17 11, 13, 17,19, 21, 23, 25
15
16 23 12 6,810 | 3,57,9 10, 12, 6, 8, 10, 4, 6,8, 10, 12, 14,
14, 18, 12, 14, 18, 20, 22, 24, 26,
20 18 28
17 24 34 7,9 11 4, 6,8, 11, 13, 7,9 11, 57,9, 11, 13, 15,
10 15, 17, 13, 15, 17,19, 21, 23, 25,
19 17 27
18 25 5,6 8, 10, 12 57,9, 12, 14, 8, 10,12, | 6,8, 10, 12, 14, 18,
11 18, 20, 14, 18, 20, 22, 24, 26, 28,
22 20 30
19 10 7.8 911,13 | 6,8, 10, 13, 15, 911,13, | 7,9 11, 13, 15, 17,
12 17, 19, 15, 17, 19, 21, 23, 25, 27,
21 19 29
20 11 9,10 10, 12, 7,9 11, 14, 18, 10, 12, 8, 10, 12, 14, 18,
14 13 20, 22, 14, 18, 20, 22, 24, 26, 28,
24 20, 22 30,2
21 12 11,12 11, 13, 8, 10, 12, 15, 17, 11, 13, 9, 11, 13, 15, 17,
15 14 19, 21, 15, 17, 19, 21, 23, 25, 27,
23 19, 21 29, 31
22 26 13,14 12, 14, 9 11, 13, 17, 19, 12. 14. 10, 12, 14, 18, 20,
18 15 21, 23, 18, 20, 22, 24, 26, 28, 30,
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Channel E1l Timeslots (0 & 16 Reserved)
Group | 64k | 128K | 192K | 256K | 320K | 384K 768K 1920K
25 22,24 2,4
23 27 15,17 13, 15, 10, 12, 18, 20, 13, 15, 11, 13, 15, 17, 19,
17 14, 18 22,24, 17, 19, 21, 23, 25, 27, 29,
26 21,23 311
24 28 17,18 14, 18, 11, 13, 19, 21, 14, 18, 12, 14, 18, 20, 22,
20 15, 17 23, 25, 20, 22, 24, 26, 28, 30, 2, 4,
27 24, 26 6
25 13 19, 20 15, 17, 12, 14, 20, 22, 15, 17, 13, 15, 17, 19, 21,
19 18, 20 24, 26, 19, 21, 23, 25, 27, 29, 31,
28 23,25 1,3
26 14 21,22 17, 19, 13, 15, 21, 23, 17, 19, 14, 18, 20, 22, 24,
21 17,19 25, 27, 21, 23, 26,28,30,2,4,6,8
29 25, 27
27 15 23,24 18, 20, 14, 18, 22,24, 18, 20, 15, 17, 19, 21, 23,
22 20, 22 26, 28, 22, 24, 25,27,29, 31, 1, 3,
30 26, 28 5
28 29 25, 26 19, 21, 15, 17, 23, 25, 19, 21, 17,19, 21, 23, 25,
23 19, 21 27,29, 23, 25, 27,29,31,1,3,57
31 27,29
29 30 27,28 20, 22, 17, 19, 20, 22, 18, 20, 22, 24, 26,
24 21,23 24, 26, 28,30,2,4,6,8, 10
28,30
30 31 29,30 21, 23, 18, 20, 21, 23, 19, 21, 23, 25, 27,
25 22,24 25, 27, 29,31,1,35,7,9
29, 31
31 31,31 22,24, 19, 21, 17, 18, 20, 22, 24, 26, 28,
26 23,25 19, 20, 30,2, 4,6, 8,10, 12
21,22
32 31,1 23, 25, 20, 22, 18, 19, 21, 23, 25, 27, 29,
27 24, 26 20, 21, 311,357,911
22,23
33 1,3 24, 26, 21, 23, 19, 20, 22, 24, 26, 28, 30,
28 25, 27 21, 22, 2,4,6,8, 10,12, 14
23,24
34 2,4 25, 27, 22, 24, 21, 22, 23, 25, 27, 29, 31,
29 26, 28 23, 24, 1,35,7,9 11, 13
25, 26
35 3,5 26, 28, 23, 25, 22, 23, 24, 26, 28, 30, 2, 4,
30 27,29 24, 25, 6,8, 10, 12, 14, 18
26, 27
36 4,6 27,29, 24, 26, 23, 24, 25,27,29, 31, 1, 3,
31 28,30 25, 26, 57,9 11, 13,15
27,28
37 57 28, 30, 2 25, 27, 24, 25, 26, 28, 30, 2, 4, 6,
29, 31 26, 27, 8, 10, 12, 14, 18, 20
28,29
38 6,8 29,311 26, 28, 25, 26, 27,29,31,1,3,5,
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Channel E1l Timeslots (0 & 16 Reserved)
Group | 64k | 128K | 192K | 256K | 320K | 384K 768K 1920K
30,2 27,28, 7,9, 11, 13, 15, 17,
29,30
39 7,9 30,2, 4 27,29, 28,30, 2, 4,6, 8,
31,1 10, 12, 14, 18, 20,
22
40 8, 10 31,1,3 | 28,302, 29,31,1,35,7,9,
4 11, 13, 15, 17, 19
41 9 11 2,34 29, 31, 3, 30, 2, 4, 6, 8, 10,
5 12, 14, 18, 20, 22,
24
42 10, 12 3,4,5 30, 2, 4, 31,135,709, 11,
6 13, 15, 17, 19, 21
43 11, 13 56,7 31, 2,5,
7
44 12,14 6,7,8 1,9, 17,
25
45 13, 15 8,9, 10 | 2 10, 18,
26
46 14, 17 910,11 | 3,11, 19,
27
47 15, 17 11, 12, 4,12, 20,
13 28
48 17,19 12, 13, 5,13, 21,
14 29
49 18, 20 14, 15, 7,14, 22,
17 30
50 19,21 15, 17, 9, 15, 23,
18 31
51 20, 22 18, 19,
20
52 21,23 19, 20,
21
53 22,24 21,22,
23
54 23,25 22,23,
24
55 24, 26 24, 25,
26
56 25,27 25, 26,
27
57 26, 28 27,28,
29
58 27,29 28, 29,
30
59 28,30 1,9 17
60 29,31 2,10, 18
61 2,3 3,11, 19
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Channel E1l Timeslots (0 & 16 Reserved)
Group | 64k | 128K | 192K | 256K | 320K | 384K 768K 1920K
62 4,5 | 4,12,20
63 6,7 | 51321
64 89 | 6142
65 10,11 | 7,15,23
66 12,13 | 9,17,24
67 14,15 | 10,18,
25
68 18,19 | 11,19,
26
69 20,21 | 12,20,
27
70 2,23 | 1321,
28
71 24,25 | 14,22,
29
72 26,27 | 15,23,
30
73 28,29
74 30,31
Table 2-8A — Timeslot Assignment for E1
Please note that T1 Timeslots are numbered from 1 to 24. For T1:
Channel T1 Timeslots
Group | 64K | 128K | 192K | 256K 320K 384K 768K 1536K
1 1 1,2 1,23 | 1,234 | 1,234,5 | 1,23,4,56 | 1,2,3,4,56,7, | 1,23,4,5,6,7,
8,9,10,11,12 | 8,9, 10,11, 12,
13, 14, 15, 16, 17,
18, 19, 20, 21, 22,
23,24
2 2 3,4 4,56 | 56,7,8 | 67,8910 | 7,89, 10,11, | 13, 14, 15, 16, 17,
12 18, 19, 20, 21, 22,
23,24
3 3 5,6 7,89 | 910,11, | 11,1213, | 13,14,1516, | 1,3,5,7,9,11,
12 14, 15 17,18 13, 15, 17, 19, 21,
23
4 4 7,8 10,11, | 13,14,15, | 17,18,19, | 19,20,21,22, | 2 4,6,8, 10, 12,
12 16 20, 21 23,24 14, 16, 18, 20, 22,
24
5 5 9,10 | 13,14, | 17,1819, | 13,14,15 | 1,3,579, | 3,579, 11, 13,
15 20 16, 17 11 15, 17, 19, 21, 23,
1
6 6 11,12 | 16,17, | 21,22,23, | 18,19,20, | 2 4,6,8,10, | 4, 6,8, 10, 12, 14,
18 24 21,22 12 16, 18, 20, 22, 24,
2
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Channel T1 Timeslots
Group |64K | 128K | 192K | 256K 320K 384K 768K 1536K
7 7 13,14 | 19,20, | 1,3,5,7 | 1,3,57,9 | 3,577,911, | 5,7, 9,11, 13, 15,
21 13 17,19, 21, 23, 1,
3
8 8 15,16 | 22,23, | 2,4,6,8 | 2,4,6,8,10 | 4,6,8,10,12, | 6,8, 10,12, 14,
24 14 16, 18, 20, 22, 24,
2,4
9 9 17,18 | 1,35 | 3,579 | 357,911 | 5,7,9,11,13, | 7,9, 11,13, 15,
15 17,19, 21, 23, 1,
3,5
10 10 | 19,20 | 2,4,6 | 4,6,8,10 | 4,868, 10, 6,8,10,12, | 8 10,12, 14, 16,
12 14, 16 18, 20, 22, 24, 2,
4,6
11 11 | 21,22 | 3,57 | 57911 | 5709 11, 7,9,11,13, | 9 11,13, 15, 17,
13 15, 17 19, 21, 23, 1, 3, 5,
7
12 12 | 23,24 | 4,6,8 | 6810, | 68,1012, | 8 10,12, 14, | 10, 12, 14, 16, 18,
12 14 16, 18 20, 22, 24, 2, 4, 6,
8
13 13 1,3 579 | 7,911, | 7,911,13, | 9 11,13 15 | 11, 13, 15, 17, 19,
13 15 17, 19 21,23,1,3,5,7,
9
14 14 2,4 | 6810 | 810,12, | 8, 10,12 14, | 10,12, 14, 16, | 12, 14, 16, 18, 20,
14 16 18, 20 22,24,2,4,6,8,
10
15 15 3,5 | 7,911 | 911,13, |9 11,13, 15, | 11,13, 15,17, | 13, 15,17, 19, 21,
15 17 19, 21 23,1,3,5,7,9,
11
16 16 4,6 8,10, | 10,12,14, | 10,12 14, | 12, 14,16,18, | 14, 16, 18, 20, 22,
12 16 16, 18 20, 22 24,2, 4,6,8, 10,
12
17 17 5,7 9.11. | 11,13,15, | 11,13,15 | 13,15,17,19, | 15, 17,19, 21, 23,
13 16 17, 19 21,23 1,357,911,
13
18 18 6,8 10,12, | 12,14,16, | 12,14,16, | 14,16, 18,20, | 16, 18, 20, 22, 24,
14 18 18, 20 22,24 2,4,6,8, 10, 12,
14
19 19 7,9 11,13, | 13,15,17, | 13,15,17, | 15,17,19,21, | 17,19, 21,231,
15 19 19, 21 23,1 3,5,7,09,11, 13,
15
20 20 8,10 | 12,14, | 14,16,18, | 14,16,18 | 16,18 20,22, | 18,20, 22, 24,2,
16 20 20, 22 24,2 4, 6,8, 10, 12, 14,
16
21 21 9,11 | 13,15 | 15 17,19, | 1517,19, | 17,19, 21,23, | 19,21, 23,1, 3, 5,
17 21 21,23 1,3 7,9, 11, 13, 15,
17
22 22 | 10,12 | 14,16, | 16,18,20, | 16,18,20, | 18.20,22 24, | 20,21, 22,2, 4,6,
18 22 22,24 2,4 8, 10, 12, 14, 16,
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Channel T1 Timeslots
Group |64K | 128K | 192K | 256K 320K 384K 768K 1536K
18
23 23 | 11,13 | 15,17, | 17,19,21, | 17,19,21, | 19,21,23,1, | 21,23 1,3,5,7,
19 23 23,1 3,5 9,11, 13, 15, 17,
19
24 24 | 12,14 | 16,18, | 18.20,22, | 18,20,22, | 20,22 24,2, | 22,24,2 4,68,
20 24 24,2 4,6 10, 12, 14, 16, 18,
20
25 13,15 | 17,19, | 19,21,23, | 19,21,23,1, | 21,23,1,3,5, | 23,1,3,5,7,9,
21 1 3 7 11, 13, 15, 17, 19,
21
26 14,16 | 18,20, | 20,22, 24, | 20,22, 24,2, | 22,24,2,4,6, | 24,2, 4,6,8, 10,
22 2 4 8 12, 14, 16, 18, 20,
22
27 15,17 | 19,21, | 21,23,1, | 21,23,1,3, | 23,1,3,5,7,
23 3 5 9
28 16,18 | 20,22, | 22,24,2, | 22,24,2,4, | 24,2, 4,6,8,
24 4 6 10
29 17,19 | 21,23, | 23,1,3,5 | 23,1,3,5,7 | 1,5,9, 13, 17,
1 21
30 18,20 | 22,24, | 24,2,4,6 | 24,2,4,6,8 | 26,10, 14,
2 18, 22
31 19,21 | 23,1,3 | 1,7 13, 3,7, 11, 15,
20 19, 23
32 20,22 | 24,2,4 | 2 8 14, 4, 8,12, 16,
21 20, 24
33 21.23 | 2,3,4 | 3,915,
22
34 22,24 | 56,7 | 4 10,16,
23
35 23,1 | 89,10 | 5 11,17,
24
36 24,2 | 11,12, | 7, 12 18,
13 1
37 2,3 14, 15,
16
38 4,5 17, 18,
19
39 6,7 20, 21,
22
41 8.9 23, 24,
1
41 10,11 | 3,4,5
42 12,13 | 6,7,8
43 14,15 | 9 10,
11
16,17 | 12,13,
14
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Channel T1 Timeslots
Group |64K | 128K | 192K | 256K 320K 384K 768K 1536K
45 18.19 | 15,16,
17
46 20,21 | 18,19,
20
47 22,23 | 21,22,
23
48 2,1 | 24,1,2
49 1,9 17
50 2, 10,
18
51 3,11,
19
52 4,12,
20
53 5, 13,
21
54 6, 14,
22
55 7, 15,
23
56 8, 16,
24

Table 2-8B — Timeslot Assignment for T1

As an example, consider a SuperLink system equipped with a T1
multiplexer and four Encoder modules. We want to send two channels
of G.722 audio at 64 kb/s each, one stereo MPEG Layer 2 program at
128 kb/s, and two stereo programs at 256 kb/s each.

There are several solutions to this requirement, one being Channel
Groups 1 and 2 for the G.722 programs. This uses Timeslots 1 and 2.
Selecting Channel Group 2 for the 128 kb/s program uses Timeslots 3
and 4. For the 256 kb/s programs we again select Channel Group 2,
using Timeslots 5, 6, 7 and 8, and Channel Group 3, using Timeslots 9,
10, 11 and 12. Note that although we assigned Channel Group 2 more
than once (three times, to be exact), we have not assigned the same
timeslots more than once, which would be an error.

2.3.1 Network Module Number Assignment

Multiple Network Modules can be installed, and each requires a
unique “address” number. This number maps the module to the
backplane channels as described previously. The NMC command tells
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the CP to establish new backplane connections on all 30 (or 24 for T1)
Drop/Lift timeslots based on the Network Module number.

More than one network module can be installed in a SuperLink card cage,
the E1, T1, or ISDN BRI module, and each is assigned an ID number.
Since the SuperLink recognizes which module is installed, all commands
that return a system or module status will identify the installed
module.

The CP first checks to see if the selected number (address) is not in use,
and if not, the new Subchannel Connection is allocated, overriding any
previous connections. If the selected number is already in use, an error
condition is reported.

Note: when a Network Module is assigned a new Network Module
number, all Local modules formerly connected to that Network
module must be reconnected. The user must either: 1) remove existing
Subchannel Connections to this Network Module (using the NRC
command) and set up new Subchannel Connections to this or another
Network Module, or 2) assign the old Network Card number to a
different Network Card. In this case, the Network Card will inherit the
connections formerly associated with the other Network Card.

2.3.2 2.4.2 Network Module / Local Module Subchannel Connections
The NMC command:

NMC src/ port dest/port rate changrp

Src/port = source slot/port:

slot =1,.,7

port = A, B, N orD
dest/por = destination slot/port:
t slot =0,..,7 (0 = CP)

port = A, B, N orD
rate = Dbitrate:

Nx 64, N=1,.,30
changr p = channel group, 1, .., 74 (E1)

1, .., 56 (T1)

controls the setup of connections (Subchannels) between a Network
module and a Local module. The CP supports up to 14 simultaneous
Subchannel connections.
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When using the SuperLink’s streaming audio capabilities, the Command
Processor must be set as the destination (Slot 0, Port A).

As an example, suppose there is an encoder card in slot 3, an E1
multiplexer card in slot 5 and a decoder card in slot 7. | want to
configure for 384 kb/s send and receive using Channel Group 2. The
following commands will do this:

The CP checks if the selected cards/ports are present, and the specified
Bit Rate and Channel Group is available, and no connection already
exists in the specified direction. If so, a Subchannel ID is set up along
with the Slot RAM so that the module can Drop/Lift data to/from the
appropriate timeslots on the backplane. If all of the above conditions
are not met, an error condition is reported.

A module Port can support a single Subchannel connection in each
direction (Drop/Lift). Once a Subchannel is assigned to a Port for a
given direction, that connection must be disconnected before setting up
a different connection. However, Decoder modules support a “multiple
listen” feature, this means that multiple decoders can receive the same
E1/T1 channel group. Thus, if the configured Bit Rate/Channel Group
is already in use, the specified decoder module is added to the existing
Subchannel Connection.

The NRC command:
NRC src/ port dest/ port

src/port = source slot/port:

slot =1,..,7

port = A, B, N orD
dest/por = destination slot/port:
t slot =0,..,7 (0 =

CP)
port = A B, N orD

controls the removal of connections (Subchannels) between a Network
module and a Local module. The CP disconnects all timeslots
associated with the Subchannel and frees up the assigned Subchannel
ID.
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2.3.3 Subchannel Connection Initialization

During the Control Processor boot cycle, or when a Network Card is
detected, the Control Processor initializes the Subchannel Connections
as follows:

T1/E1 Multiplexer Module — If there is no T1/E1 module currently
installed, the CP allocates a Subchannel ID, sets up the CP Slot
RAM and assigns up to 32 Drop & Lift timeslots to Backplane
Channels.

If the current Network Card number is dready in use, the CP
logs the message:

ERROR: Connection Failure — Network Card
Nunber unavail able, Slot # Port #.

and the card does not initialize. Otherwise, the CP sets the card
state to READY.

When the Control Processor detects a Local Card, either during system
boot or when a module is installed, the CP initializes the Subchannel
Connections as follows:

Encoder module — For all encoder modules that have a Drop/Lift
Subchannel ID configured, the CP checks to see if the configured
Network Card is present and the configured Bit Rate/Channel
Group is available. If available, a Subchannel ID is allocated, and
the Slot RAM and the T1/E1 modules XPOINT are set up so that
the appropriate timeslots can be Dropped or Lifted from the
backplane.

If the set up of the Subchannel Connection fails, the CP logs the
message:

ERROR: Connection Failure — Network Card
or Timeslots unavail able, Slot # Port #.

and the card does not initialize. Otherwise, the CP sets the card
state to READY.

Decoder module — For all decoder modules that have a Drop/Lift
Subchannel ID configured, the CP checks to see if the configured
Network Card is present and the configured Bit Rate/Channel
Group is available. If available, a Subchannel ID is allocated, and
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the Slot RAM and the T1/E1 modules XPOINT are set up so that
the appropriate timeslots can be Lifted or Dropped from the
backplane.

If the setup of the Subchannel Connection fails, the CP logs the
message:

ERROR: Connection Failure — Network Card
or Timeslots unavail able, Slot # Port #.

and the card does not initialize. Otherwise, the CP sets the card
state to READY.

A “multiple listen” feature allows multiple decoder modules to
use a Channel Group/Bit Rate already in use. Any decoder
module can simply be added to the existing Subchannel
Connection.

X.21/V.35 module — If a Drop or Lift Subchannel ID is configured (for
each port), the CP checks to see if the configured Network Cards
are present and the selected Bit Rate/Channel Groups are
available (for each port). If available, a Subchannel ID is allocated
(per port) and Slot RAM is set up so that each X.21/V.35 port
Drops and Lifts the appropriate timeslots from the Backplane (in
a full duplex manner if required). In addition, the T1/El
module’s XPOINT is set up so that the appropriate timeslots are
received from the T1/E1 Network Port and Dropped onto the
Backplane, and Lifted from the Backplane and sent to the T1/E1
Network port.

If the setup of the Subchannel Connection fails, the CP logs the
message:

ERROR: Connection Failure — Network Card
or Timeslots unavail able, Slot # Port #.

and the card does not initialize. Otherwise, the CP sets the card
state to READY.

2.3.4 T1/E1 Drop/lnsert Port Connections

A collection of timeslots that make up a connection between the T1/E1
Network Port and the T1/E1 Drop/lnsert Port is called a Drop/Insert
Connection. One 15 Mbit/s (T1) or 2Mbit/s (E1) Drop/insert
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connection is supported in each direction, and the CP manages
Drop/Insert connections transparently. The CP assigns a Drop/Insert
Connection ID when a connection is established for a given direction,
and frees up the ID when the connection is removed. The maximum
number of connections that can be established between the Drop/Insert
Port and the T1/E1 Network Port is 8 per direction (16 total).

The Drop/Insert Port supports the “multiple listen” feature. Thus, if a
decoder card already uses the configured Channel Group/Bit Rate (in
the RECEIVE direction from the Network), the Drop/lInsert port is
connected to the timeslots. However, the Drop/insert port cannot
transmit to the Network on a Channel group/Bit Rate already in use.

The NVD command controls the setup of the Drop/Insert Connections
between the T1/E1 Network Port and the Drop/Insert Port.

NVD ssl prt dsplrt br cg

ssl pr = source slot/port:

t slot =1, ..,7
port = NorD

dsplr = destination slot/port,

t slot =1,..,7
port = NorD

br = Bitrate:

Nx64, N = 1, .., 30
channel group, O, .., 31 (El)
1,.,24 (T1)

If the Drop/Insert Connection is unavailable, the CP reports an error.

cg

The CSS command is used to display the currently active Drop/Insert
Connections.

The NRD command is used to remove the Drop/Insert connections
between the T1/E1 Network Port and the T1/E1 Drop/Insert Port.

NRD ssl prt dsplrt br cg

ssl pr source slot/port:

t slot =1, .,7
port = NorD

dsplr destination slot/port,

t slot =1,.,7
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port = N orD

br = Bitrate:
Nx64, N =1, .,30
cg = channel group, 0, .., 31 (E1)

1,..,24 (T1)

24  Status Monitoring

There are three status LEDs on the Control Processor module. The
green ‘CPU’ LED illuminates when the Control Processor is powered on
and is ready to accept commands. The two alarm LEDs, Alarm A and
Alarm B, are user definable and operate in conjunction to the two alarm
relays discussed in Section 2.1.4. In addition to the two alarm
LEDs/relays, four other relay actions can be mapped into user-defined
events.

2.4.1 Event-To-Action Mapping

Many specific system events can be mapped into actions, including
LED illumination and relay closures. There are 4 event categories:
Common, Encoder, Decoder and Network events. In addition to the
event-to-action mapping available, all events are time-stamped and
logged to the CP system event log. The CP supports the following
actions:

Action Description
NONE Do nothing
A Activate LED A and Relay A
B Activate LED B and Relay B
RLO,...,RL3 | Activate Relay 0,...,3
CS0,...,CS3 | Command Sequence 0,...,3

Table 2-11 System Actions

In addition, each action supports a “+” modifier which latches the
action when an event occurs. The action must then be cleared
manually. Without the “+” nodifier, the action follows the trigger,
clearing when the triggering event clears.

The CP also supports seven generic Slot Alarm events, one per system
slot (C10 — C17). This enables you to assign specific Encoder, Decoder
or Network events to a slot alarm, thus enabling you to determine
which installed encoder, decoder or network card is in failure mode if
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more than one is installed. The CES command turns ON or OFF Slot
Alarm reporting for the specified event.

Example: CES D01 ON

If a Decoder card in slot 3 is missing, the CP will generate a Decoder
Event “D0O1 Decoder M ssing” and the Common Event “ C12
Sl ot Al arm 3”7, thus indicating that the Decoder module in slot 3
has been removed. The CP will execute the actions associated with
both events D01 and C12.

The following event-to-action mapping can be performed using the CEA
command:

EVENT

EVENT # DESCRIPTION DEFAULT | DEFAULT
ACTION SLOT
ALARM

Common System Events:

Power Supply Failure co1 Power supply A or B failure None
Opto-Input OHIGH C02 Opto-Input O transition low to high None
Opto-Input 1 HIGH C0o3 Opto-Input 1 transition low to high None
Opto-lnput 2 HIGH co4 Opto-Input 2 transition low to high None
Opto-Input 3HIGH C05 Opto-Input 3 transition low to high None
Opto-Input 0 LOW C06 Opto-Input O transition high to low None
Opto-lnput 1 LOW Co7 Opto-Input 1 transition high to low None
Opto-lnput 2 LOW C0o8 Opto-Input 2 transition high to low None
Opto-lnput 3LOW (00¢] Opto-Input 3 transition high to low None
Slot Alarm 1 C10 Event w/ Slot Alarm, Slot 1 None
Slot Alarm 2 Cl11 Event w/ Slot Alarm, Slot 2 None
Slot Alarm 3 C12 Event w/ Slot Alarm, Slot 3 None
Slot Alarm 4 C13 Event w/ Slot Alarm, Slot 4 None
Slot Alarm 5 Cl4 Event w/ Slot Alarm, Slot 5 None
Slot Alarm 6 C15 Event w/ Slot Alarm, Slot 6 None
Slot Alarm 7 C16 Event w/ Slot Alarm, Slot 7 None
Encoder Events:

Encoder Card missing EO1 Card 1D Register does not indicate None

Encoder card

Encoder Card Init Failure E02 Failed card download or config None
Encoder Watchdog Failure EQ03 DSPA ISR HF3 bit not toggling None
Encoder Overload EO4 DSPstatus: BO=1orbl=1 None
Encoder AES L ock EO5 DSP statusb5=1 None

Decoder Events:
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EVENT EVENT # DESCRIPTION DEFAULT | DEFAULT
ACTION SLOT
ALARM
Decoder Card Missing D01 Card ID Register does not indicate None
Decoder card

Decoder Card Init Failure D02 Failed card download or config None

Decoder Watchdog Failure D03 DSPA 1SR HF3 bit not toggling None

Decoder Overload D04 DSP status2: B5=10rb6=1 None

Decoder AES L ock D05 DSPstatusl b4 =1 None

Decoder loss of frame D06 DSP status2 b9 =1 None

Decoder scale factor error D07 DSP status2 b8 = 1 None

Decoder Frame Protect Error D08 DSP status2 b7 = 1 None

Decoder lineerror D09 DSP status2 b17 =1 None

Network Events:

EVT1Multiplex Card NO1 Card ID Register does not indicate None

Missing Elor T1 MUX card

EVT1 Multiplex Card I nit NO2 Failed card download or config None

Failure

X.21/V.35 Card Missing NO3 Card ID Register does not indicate None

X.21/V.35 card
X.21/V.35 Card Init Failure NO4 Failed card download or config None
L oss Of Sync NO5 Current Network sync source lost None
sync (EIMUX — ATSY)
L oss Of Signal NO6 Current Network sync source lost None
signal (EIMUX — ATFSn, b15)

X.21/V .35-A TXFIFO Error NO7 FIFO status Rec A-TRANSfull or None
empty

X.21/V .35-B TXFIFO Error NO8 FIFO status Rec B-TRANS full or None
empty

X.21/V .35-A RXFIFO Error NO09 FIFO status Rec A-RECV full or None
empty

X.21/V .35-B RXFIFO Error N10 FIFO status Rec B-RECV full or None
empty

EVUT1AISOn N11 AlS Alarmisactive (all ones) None

Table 2-9 — Event-to-Action Mapping

As an example of using the CEA command to define an event to action,
the command:

CEA NO1 +B

assigns the Loss of Sync event (NO1) to latch relay B. Remember that
the factory default will activate, but not latch, relay B.

The CP also supports seven generic Slot Alarm events, one per system
slot (C10 — C17). This enables you to assign specific Encoder, Decoder
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or Network events to a slot alarm, thus enabling you to determine
which installed encoder, decoder or network card is in failure mode if
more than one is installed. The CES command turns ON or OFF Slot
Alarm reporting for the specified event.

Example: CES D01 ON

If a Decoder card in slot 3 is missing, the CP will generate a Decoder
Event “D0O1 Decoder M ssing” and the Common Event “ C12
Sl ot Al arm 3”7, thus indicating that the Decoder module in slot 3
has been removed. The CP will execute the actions associated with
both events D01 and C12.

Events are evaluated and actions are executed based on the poll timers
for each category. The CCE command deactivates all currently activated
events, and can also be used to display current event mapping.

2.4.2 Command Sequences

Utilizing the Event to Action Mapping feature of the SuperLink, it is
possible to perform a list of commands upon a certain event. Maybe
you would want the SuperLink to change to a backup Network Module
when the primary network link fails. With the SuperLink’s command
sequences, the SuperLink can perform this function. Use the CEC
Command to enter a Command Sequence.

The CEC command:
CEC sn
CEC
CEC = Creates a new Command
sequence or Quick Card
Configuration Entry
CEC sn = Edits the command sequence sn

The CEC command has two functions, either to create a Command
Sequence, or to create a “Quick Card Configuration”. A Quick Card
Configuration is basically a blueprint for a given card’s settings.

A Quick Card Configuration can also be created automatically based on
a card’s current settings. This is done using the CSE Command.
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The CSE command:

CEC sl na
sl = Slot1,...,7
na Name or description of the
Quick Card Configuration Entry

2.4.3 System Statistics

All other system status monitoring, including the status of all installed
modaules, is performed through either of the two remote control ports,
and requires a terminal or emulator.

Slot status, the type of module, state, revision, class, and version can be
displayed using the CST command discussed previously. There are
several different information formats returned by this command. If no
slot number is specified, then this command returns the slot status. Ifa
slot number is specified, than a detailed status report for that slot is
given, for example:

MC>cst 5

Slot 5:E1

Net wor k Car d =1 SubChannel I D =1

Sync Source = RX NETWORK CRC4 = ON

Al'S Al arm Generate = OFF TS 16 Master = NO FRAM NG
MASTER

X21 Baud Rate = UNDEFI NED V24 Port Connect =
DROP/ | NSERT

V24 Port Mbde[ 0] = | NACTI VE V24 Port Mode[ 1] = | NACTI VE

V24 Handshaki ng[ 0] = OFF V24 Handshaki ng[ 1] = OFF

FALC[ Net wor k] = 18 FALC[ Drop/Insert] = a208

FALC[ Ti mi ng(TS2)]

Receive Drop & Insert Connections:
Transmt Drop & Insert Connections:

Event St atus:

EVENT # ACTI ON STATE
E1l Mux M ssing NO1 RLO NOT ACTI VE
El Mux Init Failure NO2 NONE NOT ACTI VE
Loss of Sync NO5 NONE NOT ACTI VE
Loss of Signal NO6 NONE NOT ACTI VE
but
MC>cst

TELECOM CODEC - SLOT STATUS
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Sl ot State Rev Cl ass Type
#] 1] [ EMPTY] [0] [0] [ NO_CARD]

#[ 2] [ EMPTY] [0] [0] [ NO_CARD]

#[ 3] [ READY] [ 0] [ 0] [ ENCODER]

#] 4] [ EMPTY] [0] [0] [ NO_CARD]

#[ 5] [ READY] [0] [0] [ E1]

#[ 6] [ EMPTY] [0] [0] [ NO_CARD]

#[ 7] [ READY] [0] [0] [ DECODER]

The Subchannel status for all active Subchannel connections is
displayed using the CSS command. Displayed status includes source,
destination, rate, and channel group:

Subchannel ID (1-14)

Source Slot (1-7), Port (A/B)
Destination Slot (1-7), Port (A/B)
Bit Rate (N x 64), where N =1 to 30)
Channel Group (1-74)

A sample output is shown here:

MC>CSS

CONNECTI ON STATUS [ 2]
Sour ce Sot/Port Destination Sot/Port Rate(kbs) GChan
Qoup
[ Encoder]] [3A] ->[EL Mix ] [5N [ 384] [2]
[EL Mix ] [GN] -> [Decoder] [7A [ 384] [2]
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Figure 3-1 —
Encoder module

Chapter

Encoder

Up to six stereo Encoder modules can be used in the
SuperLink system.

3. Overview

he SuperLink encoder module is a standard stereo audio encoder,
I with a choice of analog and/or digital (AES/EBU or S/PDIF)
audio inputs and an RS232C ancillary data channel. Numerous
algorithms and bit rates are supported, including 64 kb/s G.722, Nx64
kb/s MUSICAM-enhanced Layer 2 and MPEG Layer 3, J.41 (384 kb/s
mono), J.57 (J.57 is not supported with T1), and several linear PCM
(uncompressed, near zero delay) audio modes. If multiple encoder
modules are used, different compression algorithms and bit rates can
be used for different channels simultaneously.

The encoder’s powerful 24-bit A/D converter insures low distortion
and high signal-to-noise ratios, regardless of algorithm used. Multiple
sampling rates and input levels accommodate a wide range of audio
sources and bandwidths. With six installed encoder modules, it is
possible to send up to twelve individual, high-fidelity monaural
channels. In addition, different configurations can be used for different
audio channels simultaneously.

3.1 Encoder Installation

Your SuperLink system can support up to six encoder or decoder
modules. Modules can be inserted in any of the seven free slots (at
least one Network Interface module is required), except the two right-
most power supply and the left-most control processor slots. It is not
necessary to remove system power when removing or inserting encoder
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selection is available
only when using
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modules. The installation or removal of an encoder card is
automatically detected.

3.2 MPEG Algorithm Modes
3.2.1 Full Stereo and Dual Mono

Users have expressed confusion concerning the differences between full
stereo, dual mono and joint stereo algorithm modes. From a coding
and compression standpoint, stereo and dual mono are identical; that
is, half of the total bits are assigned to the left channel, and half of the
total bits are assigned to the right channel. Left is always left, and right
is always right...no blending, no sound stage manipulations.

We should note that the original reason for the “Full Stereo” and “Dual
Mono” distinction is a throwback to consumer equipment. For
example, in MTS television audio, Full Stereo refers to stereo program
audio, whereas Dual Mono refers to monaural audio with a secondary
audio program (SAP).

3.2.2 Joint Stereo

Unlike dual mono or stereo, joint stereo employs real-time bit
allocation techniques and dynamically assigns bits to the channels and
frequency bands that need them the most. Bits are assigned on a frame-
by-frame basis. This dynamic bit allocation results in wider
bandwidths and higher signal-to-noise ratios than are possible with the
fixed bit allocation of the other modes. |If the bit allocation logic
determines that enough capacity is available for true stereo, then stereo
frames will be sent.

Unlike stereo and dual mono, joint stereo may manipulate the left-right
sound stage and stereo separation at high and low frequencies. The
infinite left-right sound stage is blended into seven locations at high
and low frequencies should the bit allocation logic deem it necessary.
However, it has been shown that any spatial blending is in frequency
bands where the human auditory system would normally blend stereo
signals.

After rigorous testing with trained listeners, joint stereo audio has been
determined to yield higher perceived audio quality than stereo or dual
mono at bit rates of 256 kb/s or lower.
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The encoder algorithm mode is selected using the EAMcommand:

EAM sl ot npde
sl ot =1, ..,7
node = M DM JS or FS

Please note that the encoder algorithm mode has meaning only for
MPEG algorithms and is ignored for G.722, J.41 and J.57.

3.3 Encoder Algorithms

The SuperLink encoder module currently supports seven different
algorithms that enable you to meet any audio quality requirement,
from voice only to digital mastering quality. In addition, there is
additional on-board memory for new algorithms to be installed as they
are developed.

3.3.1 G.722
G.722 is one of the earliest audio coding algorithms to be standardized.
G.722 is a relatively simple algorithm based on ADPCM (adaptive
pulse code modulation) offering full duplex, commentary grade audio
over a single 64 kb/s channel. Please note that the SuperLink system is
full duplex only if equipped with both encoder and decoder modules.

The key advantages of G.722 are its compatibility with most other
codecs and very low coding delay times. G.722 is ideal for situations
where instantaneous talkback is required, such as dial-in talk shows,
two-way IFB and distant interviews. The main disadvantages are it’s
limited audio fidelity, poor signal-to-noise ratio, and poor cascading
properties. G.722 is not recommended for music applications.

With sampling fixed at 16 kHz, G.722 can deliver monaural, 7.5 kHz
audio over one 64 kb/s channel. Up to 12 single direction or six bi-
directional channels can be supported in an appropriately equipped
SuperLink system.

3.3.2 MUSICAM and ISO/MPEG Layer Il
MUSICAM® is MUSICAM USA'’s enhancement to the ISO MPEG Layer Il
encoding algorithm. A psychoacoustic masking-based algorithm,
MUSICAM offers the best possible combination of fidelity, low to
moderate delay and excellent cascading ability at all bit rates.
MUSICAM encoding is fully compatible with all MPEG Layer Il
decoders, and since the enhancements are only in the encoder, any
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decoder will sound better when connected to a SuperLink encoder. Please
note that the coding delay will vary from 60 to 400 ms, depending on
the sample rate and decoder manufacturer. MUSICAM, as implemented
in the SuperLink encoder, supports sampling rates of 24, 32 and 48 kHz,
and bit rates of 64, 128, 192, 256, 320 and 384 kb/s. Up to 12
unidirectional or 6 bi-directional audio channels can be supported in an
appropriately configured SuperLink system.

MUSICAM enhanced MPEG Layer Il can deliver 10.2 kHz monaural
audio on one 64 kb/s channel with 24 kHz sampling. Although a
narrower audio bandwidth at 64 kb/s than MPEG Layer Ill, the
advantages are better signal-to-noise ratio, lower delay, less noticeable
artifacts and better results when cascading and post-processing.

When using 128 kb/s, the SuperLink delivers transparent 20 kHz
monaural, near-transparent joint stereo, or 10.2 kHz dual mono (stereo)
audio. At bit rates higher than 128 kb/s, the SuperLink delivers
transparent joint stereo or stereo with immunity to degradation even
after up to 15 cascades (at 384 kb/s).

Please note that the CCSO and CCSN algorithm designations are both
MUSICAM-enhanced Layer Il algorithms. These are included for
connecting to very early CCS Audio Products and MUSICAM USA
decoders manufactured before MPEG Layer Il transmission protocol
was standardized.

3.3.3 ISO/MPEG Layer IlI

Psychoacoustic masking-based ISO/MPEG Layer Il can deliver full
duplex, 15 kHz monaural audio using only one 64 kb/s channel. When
using 128 kb/s, transparent 20 kHz monaural audio is possible, with
near-transparent 20 kHz joint-stereo. In dual mono or stereo modes,
near-transparent 15 kHz audio is obtained with bit rates as low as 128
kb/s.

Although at low bit rates, Layer Il offers a wider bandwidth than other
algorithms, this additional bandwidth does come at a price. The
disadvantages of using Layer Ill are the long coding delay times,
typically 300 to 600 ms (depending on sample rate), and poor cascading
ability. In addition, audible artifacts may be noticeable when using
Layer 11l at lower bit rates, and post-processing, especially digital post
processing, may further degrade the audio.
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At 128 kb/s, the only advantage to using Layer Il over MUSICAM is
that Layer Il can deliver true stereo with 15 kHz bandwidth. Other
than that, at 128 kb/s data rates, we recommend using Layer Il only
when communication with a Layer Il1-only decoder is required or when
using SuperLinks streaming audio capabilities. Even at 128 kb/s, digital
artifacts may be noticeable, and the delay, cascading and post-
processing limitations are still present.

At bit rates higher than 128 kb/s, there is no advantage to using Layer
11 over MUSICAM. Layer Il bit rates up to 320 kb/s are included only
for compatibility. Your SuperLink encoder supports Layer Il bit rates of
64, 128, 192, 256 and 320 kb/s, and sample rates of 24, 32 and 48 kHz.
Up to 12 one way or six bi-directional audio channels can be supported
in an appropriately configured SuperLink system.

3.34 J41
The industry standard J.41 algorithm produces transparent, digital
mastering quality 15 kHz monaural audio using a single 384 kb/s
channel. This non-psychoacoustic-based algorithm, with compression
ratios as low as 2:1, is noted for very low delay, excellent transparency,
and immunity to digital post-processing and cascading effects.

Sampling rate is fixed at 32 kHz, and the bit rate is fixed at 384 kb/s per
channel. Each encoder module can be used to send two monaural
channels (one stereo program). Pre-emphasis is available and is
activated using the EEP command:

EEP sl ot enph

sl ot =1,.,7

enph = NO or J. 17
3.35 J.57
Unlike the MPEG based algorithms available in the SuperLink system,
J.57 does not depend on redundancy reduction, but rather on
companding (compression / expansion) and multiplexing. This results
in minimal data loss and allows conversion to a format suitable for
transmission directly over El. Since very little compression is
employed, there is no lost audio and the audio data is theoretically
capable of unlimited encoding cycles without degradation. Since the
audio is nearly uncompressed, one stereo signal uses the full capacity
of an E1. J.57 is an ITU-T standard intended expressly for sending
audio over E1, and as such, is not supported for T1 SuperLink systems.
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3.3.6 PCM

SuperLink offers several linear PCM (uncompressed) audio modes.
Depending on conversion rates, bit rates, and sample rates, up to a full
T1 (1536 kbps), or up to 27 time slots (E1 module only) can be used to
send uncompressed, near zero delay stereo audio.

By sending 24 bit digital audio sampled at 32kHz, over a full T1 circuit
(1536kbps), the best audio quality is achieved, however there is no
room for ancillary data. By sending 18 bit digital audio sampled at
32kHz, ancillary data of up to 38400 baud is possible. By sending 18 bit
digital audio sampled at 48kHz, additional T1 time slots are still
available to the user.

SuperLink can deliver linear PCM stereo audio over an E1 circuit, 18 bit
digital audio sampled at 48kHz using 27 time slots (1728kbps) while
still leaving additional time slots available to the user.

All modes deliver near zero delay stereo audio (less than 1ms using
48kHz sampling).

34 Encoder Configuration

If an encoder module is installed in a previously unpopulated slot, or a
slot that previously held another type of module, a factory default
encoder configuration is automatically loaded. If an encoder module is
installed in a slot previously used by an encoder card, the previous
configuration is loaded.

3.4.1 Algorithm Selection
The encoder algorithm mode is selected using the EAL command:

EAL sl ot al go

sl ot =1,.,7

al go = G 722, MPEG.2,
MPEGL3, J.41 J.57,
or PCM

Please note that when J.41 is selected, the encoder sample rate must be
set at 48 kHz. Although the J.41 standard defines the sample rate at 32
kHz, the signal is internally re-sampled and filtered.

Factory default = MPEGL2.
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3.4.2 Encoder Line Format

Three line formats are available, Single Line, Independent Mono, and
Combined Line. Independent Mono is used only with monaural-only
algorithms J.41 and G.722 when stereo or independent mono operation
is desired, for example, stereo J.41 (dual mono). Independent Mono
line mode insures that both monaural channels have uniform delay.

All other algorithms and modes not using ISDN BRI should use the
single-line format. Combined Line Mode is used over ISDN BRI
modules when more than 1 B-Channel is required to make the
connection The ELI command is used to set the encoder line format:

ELI slot line
sl ot = 1,..,7
i ne = S or |

Factory default = Single Line.

3.4.3 Encoder Bit Rate

MPEG algorithms allow a wide selection of bit rates enabling you to
adjust the transmission bit rate to your application. The NMC command
is used to select the number of subchannels used, thus determining the
bit rate. Refer to Section 7.5.3 for information on the NMC command.

Bit rate selection is valid only when using any of the MPEG-based
algorithms. When using non-MPEG algorithms, the bit rate is set by the
algorithm specifications.

Factory default = 384 kb/s.

3.4.4 Encoder Sample Rate
When using any MPEG algorithm, the sample rate (in kilohertz) can be
selected using the ESR command:

ESR sl ot rate
sl ot =1,.,7
rate = 16, 24, 32 or 48
For non-MPEG algorithms, the sample rate is fixed and determined by

the algorithm specifications. The sample rate for G.722 is fixed at 16
kHz. J.41 and J.57 use 48 kHz sampling.
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Please note that due to the maximum 1.99:1 ratio of the rate converters,
certain encoder sample rates are not valid when using digital audio
inputs.

Audio sample rate | Valid encoder sample rates
32 kHz 24, 32 48 kHz
44.1 kHz 24, 32 48 kHz
48 kHz 32, 48 kHz

Table 3-1 — Audio sample rate vs. Encoder sample rate

Please do not confuse the digital audio sample rate with the encoder
sample rate.

Factory default = 48 kHz for MPEG algorithms, J.41 and J.57; 16 kHz for
G.722.

3.4.5 PCM Mode
When using the PCM algorithm, several modes can be selected using
the EPMcommand:

EPM sl ot node
sl ot = 1,.,7
node = 16/48K/24,24/32K/24,
18/32K/18, 18/48K/27

Two new connection Bit Rates have been added to the E1 which can
only be used with the PCM algorithm. These are 1152 kbps (N=18) and
1728 kbps (N=27). Only one Channel Group (CG 1) is available for these
rates.

When using 1728 kbps bit rate in linear PCM (18 bits at 48 kHz
sampling rate) the E1 capacity is not fully consumed leaving three free
timeslots being available for other use.

The PCM Mode for 18/32K/24 (18 bits at 32 kHz at 1536 kbps) also
supports transmission of ancillary data up to 38400 baud. The ancillary
data port is set up as normal using CAP to enable the port and EDR to
set the baud rate. Ancillary data is transmitted transparently without
any protocol.

3.4.6 Channel Swap and Mono Mix-down
It may sometimes be necessary to exchange left and right channel
audio. For example, when in a monaural mode, only the audio input to
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the left channel is encoded. Using the channel swap feature allows
right channel audio to be encoded. You can therefore switch audio
sources at any time. This is accomplished using the ECS command:

ECS sl ot npde
sl ot =1, ..,7
mode = NORMAL or SWAP

Mono mix-down allows you to mix the left and right channel signals to
monaural for encoding. It is not necessary to use external audio mixing
to mix a stereo program to mono. There are three mix-down modes
available, L+R (M0), L+R — 3 dB (M3) and L+R — 6 dB (M6). Mono mix
has no effect when any stereo encoding mode is selected.

EMM sl ot npde
sl ot =1, ..,7
nmode = OFF, MD, M3 or Mo

Factory default, channel swap = NORMAL.
Factory default, mono mix = OFF.

3.4.7 Ancillary Data

In addition to the ancillary data ports on the CP module, each encoder
card has one ancillary data port that can be used to send RS-232 data to
a far-end decoder when using any MPEG algorithm. This DB25
connector allows RS-232 data to be sent directly to the encoder DSP and
combined with the MPEG audio data. The far-end decoder then
separates the ancillary data from the audio data. A true three-wire data
path is provided; flow control is not provided. Data rates from 300 to
38,400 bits/sec are supported and selected with the EDR command:

EDR sl ot rate

sl ot = 1,.,7

rate = 1200, 2400, 4800,
9600, 19200 or
38400

Also note that when present, ancillary data uses bits normally assigned
to audio data. Under most circumstances, this will not noticeably
degrade the audio performance; however, the use of high data rates
with low transmission bit rates should be avoided.

In addition to the connector on the encoder, SuperLink allows you to
encode ancillary data from the ancillary data connector on the
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Command Processor module. This requires setting the ancillary data
rate on the CP port using the CDR command as well as setting the
encoder ancillary data rate.

MPEG algorithms support several ancillary data formats for
compatibility with other codecs and satellite systems. CCS Standard
(CSTD) can be used to send or receive ancillary data from any CCS
Audio Products or MUSICAM USA codec; CCS Generic (CGEN) can be
used only with MUSICAM USA’s cbQPrima, Prima LT, RoadRunner,
SuperLink or SuperLink codecs. The IRTDAB format supports features used
with DAB systems, and ADR is a special case of the DAB format.

Use the EAF command to select the appropriate format:
EAF sl ot format

sl ot =1, .,7
format = CSTD, CGEN, | RTDAB
or ADR

Since each encoder module is capable of supporting two audio
channels (stereo) and it is also possible to configure each channel
independently (independent mono), it is possible to route the ancillary
data to either or both channels using the EAS command:

EAS sl ot channel
sl ot =1,..,7
channel = LEFT, RI GHT or BOTH

G.722, as implemented in the SuperLink, does not support ancillary data.
J.41 supports ancillary data through the two data ports on E1 module.

Factory default, baud rate = 9600.
Factory default, format = CGEN.
Factory default, channel = BOTH

3.4.8 MPEG Layer Il Scale Factor Protection (Error Concealment)

Another MUSICAM USA exclusive feature available with MUSICAM-
Enhanced MPEG Layer 2 is Advanced Concealment of Errors (ACE).
ACE is based on CRC (Cyclic Redundancy Code) protection of the
ISO/MPEG Layer 2 scale factor.

Encoder Scale Factor Protection is controlled by the ESP command:

ESP sl ot npde
sl ot = 1,..,7
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node = NO or YES
Factory default = NO

In general, it is better to use scale factor protection if the data channel is
noisy (high BER). Scale factor protection (ESP) is used for all
ISO/MPEG Layer 2 types of bitstreams. Scale factor is the level of the
digital audio signal within a sub-band. There are 32 sub-bands and the
scale factors change the level over a 120 dB range. An error on any scale
factor will cause a perceptible impairment in the audio. To prevent
this, scale factor protection can be inserted at the encoder and if the
decoder is capable of recognizing it, then the decoder can perform a
concealment operation to repair the damaged scale factor. If the
decoder does not know about scale factor protection, the audio is
decoded and any damaged scale factors cause impairments.

If ESP has enabled scale factor protection, the far end decoder must
enable scale factor correction with the DSP command. If only one end
has scale factor protection enabled, audio may be muted. The
SuperLink’s Scale factor protection is not compatible with other
manufacturer’s codecs. Scale factor protection is compatible with
MUSICAM USA’s cbQ2001, cbQPrima, Prima LT and SuperLink codecs.

3.4.9 Sine Wave Detection

Sine wave detection should be used only when using test tones for
audio analysis with test equipment, and should be OFF for normal
operation. Sine wave detection is available only when using any MPEG
Layer 2 algorithm, and is selected using the ESD command:

ESD sl ot npde
sl ot =1,..,7
mode = ON or OFF

Factory default = OFF.

3.4.10 Encoder Header and Decoder Status Bits

When using an ISO/MPEG Layer 2 compatible audio compression
algorithm, there are certain flags that may be set in the header. These
five user defined flag bits can be used by the decoder or can be used as
additional signaling paths.

The Emphasis bit is set using the EEP command:
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EEP sl ot npde
sl ot =1, .,7
node = NO, 50 or J.17

The Original bit is set using the EOR command:

EOR sl ot npde
sl ot =1, .,7
mode = YES or NO

The Copyright bit is set using the ECR command:

ECR sl ot npde
sl ot =1, .,7
mode = YES or NO

The Private bit is set using the EPI command:

EPI sl ot npde
sl ot =1, .,7
mode = ON or OFF

The Protection bit is set using the EPR command:

EOR s