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1. EMC (ELECTROMAGNETIC COMPATIBILITY) AND SAFETY NOTICES 

IMPORTANT - PLEASE READ THIS INFORMATION BEFORE INSTALLATION AND USE 

 1.1. EMC
(ELECTROMAGNETIC COMPATIBILITY)

The P300 Modem Satellite Modems have been shown to comply with the following standards: 

Emissions: EN 55022 Class B; Limits and methods of measurement of radio interference 
characteristics of Information Technology Equipment. 

Immunity: EN 50024 Information technology equipment immunity characteristics 

Extensive testing has been performed to ensure that the unit meets these specifications when
configured with any or all of its available options, such as IF band, impedance, IF synthesiser step size, 
data rates, etc. 

To ensure that the P300 Modems will maintain compliance with these standards please ensure that the
following points are observed: 

 1) The equipment MUST BE OPERATED WITH ITS COVER ON AT ALL TIMES. If it is necessary
to remove the cover for any reason, then you must ensure that the cover is correctly refitted 
before normal operation.

2) Damage to the front panel keyboard membrane or mechanical damage to the chassis could 
invalidate compliancy. Please contact the factory if damage occurs for advice on continued 
operation.

3) For the baseband data interfaces all 'D' type connectors must have grounding fingers on the 
plug shell to guarantee continuous shielding. The back-shells must comply to the requirements 
of VDE 0871 and FCC 20708, providing at least 40dB of attenuation from 30 MHz to 1 GHz. A 
good quality cable with a continuous outer shield, correctly grounded, must be used.

4) Connections to the transmit and receive IF interfaces must be made with double screened 
coaxial cable - for example RG223/U. 

Installations which ignore these requirements will invalidate the compliancy to EMC
specifications.
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 1.2 SAFETY

To ensure operator safety the P300 Modems have been designed to comply with the following safety 
standard:

 EN 60950 Safety of Information Technology Equipment, including electrical business machines. 

Prior to installation and operation, please ensure that the following points are observed: 

Environmental
The equipment is designed to operate in a static 19-inch rack system conforming to IEC 297-2. 
Operation of the equipment in transportable installations and vehicles equipped with the means of 
providing a stable environment is permissible. Operation of the equipment on vehicles, ships or aircraft 
without means of environmental conditioning may invalidate the safety compliancy. Please contact the 
factory for further advice. Operation of the equipment in an environment other than that stated in the 
specifications will also invalidate the safety compliancy.

The equipment must not be operated in an environment in which the unit is exposed to: 
 * Un-pressurised altitudes greater than 2000 metres 
  * Extremes of temperature outside the stated operating range 
 * Excessive dust 
 * Moisture or humid atmospheres above 95% RH  
 * Excessive vibration 
 * Flammable gases 
 * Corrosive or explosive atmospheres 

Installation
The equipment is classified in EN 60950 as a pluggable equipment class A for connection to the mains 
supply. As such it is provided with a mains inlet cord suitable for use in the country of operation. In 
normal circumstances this will be of an adequate length for installation in the rack. If the mains cable 
proves to be too short then any replacement must have a similar type fuse (if fitted) and be 
manufactured to a similar specification. For example, look for HAR, BASEC or HOXXX-X ratings on the 
cable and the connector ends marked with BS1636A (UK free plug 13 amp); BSI, VDE, NF-USE, UL, 
CSA, OVE, CEBEC, NEMKO, DEMKO, SETI, IMQ, SEV and KEMA-KEUR for the IEC 6 amp free 
socket. Schuko and North American free plugs must have similar markings. 

The installation of the equipment and the connection to the mains supply must be made in compliance to 
local or national wiring regulations for a category II impulse over-voltage installation. The positioning of 
the equipment must be such that the mains supply socket outlet for the equipment should be near the 
equipment and easily accessible or that there should be another suitable means of disconnection from 
the mains supply. 

The equipment is designed to operate from a TN type power supply system as specified in EN 60950. 
This means a system that has separate earth, line and neutral conductors. The equipment is not
designed to operate with an IT power system which has no direct connection to earth. 

CAUTION: This unit has DOUBLE POLE / NEUTRAL FUSING. 
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2. INTRODUCTION

 2.1 OVERVIEW

This handbook describes how to install and configure the P300 Series Satellite Modems. This includes 
the original P300, the P300 Turbo, P310 L-Band and P311 mixed L-Band/IF Modems. Where ever 
reference is made to the P300 or P300 Series modem it applies to all products unless specifically 
noted.

The P300 Series may be supplied equipped with different feature sets to suit different applications. This 
means that the mix of features available in any modem (such as Drop/Insert, IDR framing etc) may be 
tailored to suit any user requirement, however typically they are grouped into one of four standard 
configurations as follows: 

 P300 / P310-VSAT Features for use in VSAT applications. 
 P300 / P310-IBS Features for IBS/SMS use (or thin route IDR below T1) services. 
 P300 / P310-IDR Features for IBS/SMS AND IDR services (IDR at T1 or greater). 
 P300 / P310-TCM Features for use in TCM, TCM/IDR, IBS/SMS and standard IDR 

services. 

The table on page 11 summarises the different features, and which features are available in the four 
standard configurations.

The P300 Series Modems are designed for operation in a typical ground station environment, providing 
a data link between geographically distant sites via satellite. Like its predecessors, it is physically small, 
light, and of rugged construction, allowing it also to be used in mobile and fly away terminals. 

The P300 Series provides a data port on the terrestrial side which provides RS422, V.35, and RS232 
software selectable interfaces on both 25 pin EIA 530 and 37 pin RS449 connectors. Optional G.703 
interfaces provide either a T1 or E1 (1544kbps or 2048kbps) G.703 interface in addition to the standard 
three interfaces. The modem couples into the ground station up / down converter chains on the RF side 
at either 70MHz or, if the Wideband IF feature is available (standard on P300-IBS and above), 140MHz. 
The status of a unit is available externally on `form c` relay outputs designed to connect to station 
monitoring system. The modem also provides a complete remote Monitor & Control (M&C) port, allowing 
the status to be remotely monitored and the unit controlled or the configuration changed. 

If Async ESC feature is available (standard on P300-IBS and above) the modem can provide an 
asynchronous Engineering Service Channel carried across the satellite link as an overhead added to the 
main data channel. The ESC channel can be internally linked to the remote M&C port, allowing any 
modem to be monitored or controlled from the distant end of the satellite link. In addition, external 
equipment (such as radio transceivers) if coupled into the remote M&C port may also be accessed 
remotely over the satellite link. 

Higher specified P300 modems additionally feature many advanced functions including variable code 
rate Reed-Solomon, the ultimate in T1/E1 Drop/Insert functionality, separate ESC & Aux channels with 
independent electrical interface selection, a built in Bit Error Rate Tester (BERT) which can run 
continuously through the ESC or Aux channels logging results in the traffic log, plus a Closed Net Plus 
ESC (`minimum overhead`) mode in which the overhead varies from <0.5% to whatever is required to 
support virtually any async ESC channel requirements.

To provide as simple as possible software upgrade facility, the embedded monitor & control software 
can be changed without opening the product. Unlike other equipment which holds the embedded M&C 
software in EPROMs (requiring replacement EPROMs to be shipped, changed & returned), the P300 
Modem M&C software is downloaded in to FLASH memory via a rear panel serial port from a PC. A 
process which requires no tools and is completed in 30 minutes. For operators requiring the latest 
features or upgrades, the most recent release of the internal M&C software is available on our Web site 
(http://www.paradisedata.com) for free download. 

http://www.paradisedata.com)
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2.2 P300 SERIES FEATURES

As this handbook covers the full feature set of the P300 Modem, some of the text will not be applicable 
to  modems equipped with only a subset of the possibly functionality. In the text where it describes 
features which are optional it uses phrases like: 

Requires Drop/Insert feature (standard on P300 IBS and above)

Throughout the text the description of the feature ( Drop/Insert ) is consistent, and wherever it is 
referenced it also states which of the four standard configurations this feature becomes available as 
standard. In the above example the Drop/Insert feature is standard on the P300-IBS configuration, and 
all models above, i.e. the P300-IBS, P300-IDR and the P300-TCM. 

The P300 Series has been designed to make field upgrades as easy as possible, and many features 
may be added by front panel entry of a Feature Code  which can be issued by Paradise Datacom. 
Some Options however may require extra hardware to be added (eg extra boards or just IC s) but this is 
easily performed by a competent technician. The table on the following page indicates which features 
may be added from the front panel, and which require the addition of extra hardware. 

It might appear that the words `Feature` and `Option` are used interchangeably. In practice however we 
have attempted to use `Options` to refer to functions which always require hardware to be fitted, 
whereas we use `Features` to refer to functions which may be software enabled without extra hardware 
being fitted. For example we refer to both IDR and G.703 Options (as these each require an extra board 
to be fitted), whereas we refer to Drop/Insert and Reed-Solomon Features (as these are software 
enabled features within the basic modem hardware). 

If you are new to the equipment it is worth confirming what features and options are available in the 
equipment you have. If it is one of the four standard configurations then a copy of the next page might be 
useful as you work through the manual to prevent you having to refer back to it. If it is a user defined 
feature set, then refer to Appendix C2, which explains how to determine the features available on any 
P300 Series modem. 

When specifying the feature set of a modem, an Excel spreadsheet, which mimics the following table is 
available on request. The spreadsheet directly calculates the cost of the varying features you may 
specify, and when printed may be used to order modems. It also directly generates an order code for 
any user feature set you may specify and lists any warnings with the feature set you have specified. 
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2.3 FEATURE  SUMMARY
Feature
* means h/w option 

P300 Series Configuration Description

VSAT IBS IDR TCM USER

Base Modem BPSK/QPSK/OQPSK, 4.8kbps to 512 kbps modem 
RS422 / V.35 / RS232 interface with 25 & 37 pin connectors 
50MHz - 90MHz IF interface with 100Hz resolution 

Viterbi FEC * Viterbi FEC, rate 1/2,3/4,7/8 in BPSK, QPSK and OQPSK 

Sequential FEC * Sequential FEC, rate1/2,3/4,7/8 in BPSK, QPSK, OQPSK 

Turbo FEC (TPC) * Turbo FEC, various preset code rates (inc 1/2,3/4,7/8 & 0.789) 

INTELSAT
Reed-Solomon

Reed-Solomon outer FEC, with n, k, t = 126, 112, 7 
(switching to 225, 205, 10 or 219, 201, 9 with 4/8 deep interleaving 
as required for IDR & TCM/IDR) 

Wideband IF Wideband 50MHz-180 MHz IF (instead of 50MHz - 90MHz) 

High Data Rates Data rates 512kbps - 5Mbps in addition to Base Modem rates 

Async ESC Variable rate ESC channel for Closed Net plus ESC operation 
High rate IBS/SMS ESC (with IBS/SMS feature) 
Async access to IDR 8k sync ESC channel (with IDR option) 

IBS/SMS IBS/SMS framing (to IESS 309) 

Drop/Insert Normal T1/E1 linear order Drop/Insert 

IDR * IDR operation (to IESS 308), P1348 Emulation & 
32/64kbps Aux data in place of one/both IDR audio ESC 

PRBS Tester Internal Bit Error Rate Tester (BERT, overhead modes only) 

8PSK/TCM 8PSK with  rate Trellis Code Modulation (to IESS 310) 

Extended D/I Independent timeslot re-ordering on Tx & Rx 
Signalling (CAS for E1 & RBS for T1) 
Rx Partial Insert for multi-destinational working 
Timeslot ID maintenance for N=1 to 31 with IBS/SMS or Closed 
Net plus ESC operation 

Custom Features Arbitrary `n` & `k` for Reed-Solomon (with RS feature) 
Custom & Min O/H modes (with IBS/SMS or IDR options) 
Custom allocation of IBS o/h between ESC / Aux channels 

Monitor/AGC * Demod Rx carrier signal level monitor 
0-10V Analog output of carrier signal level, Eb/No, or Rx offset 
frequency (in addition to normal AGC output) 
Constellation monitor port 

AUPC Automatic Uplink Power Control 
(requires Async ESC feature to operate) 

1544kbps G.703 * 1544kbps G.703 interface in addition to RS422 / V.35 / RS232 
interface (software selectable) 

2048kbps G.703 * 2048kbps G.703 interface in addition to RS422 / V.35 / RS232 
interface (software selectable) 

Options marked with an asterisk will require boards or single IC s to be added to the unit in order to add the option at a later date. 
features without an asterisk can be added by entering a Feature Code  into the front panel of the equipment. 
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2.4 FEATURE HIGHLIGHT

This list highlights some of the notable features about the P300 Series Modems: 

All P300 Series Modems (ie base modem features) 
 Variable data rate in 1 bps steps with fast acquisition even at low data rates 
 BPSK, QPSK, and Offset QPSK (OQPSK) 
 Viterbi FEC (to IESS 308/309), rate 1/2, 3/4 & 7/8 in BPSK, QPSK and OQPSK.  
 100Hz IF resolution 
 RS422, V.35, and RS232 DCE interface on both EIA 530 25 pin and RS449 37 pin 

connectors.
 Can accommodate Viterbi & Sequential FEC simultaneously 
 Built in 1-FOR-1 Redundancy Controller (requires only cables, passive IF 

splitter/combiner & second modem for complete 1:1 in just 2U) 
 0-99ms Doppler/plesiochronous buffer 
 Full remote M&C 
 1000 event traffic log, with facility to continuously log circuit performance at regular 

intervals (logs average & worst case Eb/No and/or user BER) 
 `In The Rack` upload of revised internal software 
 25dB Tx IF level control in 0.1dB steps 
 Band limited IF input capable of operating with high composite power (ie IF input not 

`wide open` and affected by out of band signals) 
 1PPM internal frequency & clock reference, with external station clock input & options 

for higher stability internal references 
 CCITT & INTELSAT V.35 scramblers for closed network operation, with additional two 

modes for compatibility with FDC and Linkabit proprietary patterns. 
 Deferred alarm at user set service limits (individual Eb/No, BER & Buffer slip 

thresholds)
 Frequency locked clock loops (ie not phase locked) immune to clock hits caused by 

equipment such as routers 
 Comprehensive monitoring and status display, with explicit fault descriptions of most 

significant fault for Tx & Rx paths 
 P500 1-FOR-N Switch available allowing mixed interfaces within 1:N system
 Supported by Alphawave CAM multi-product remote M&C system which can provide 

centralised log gathering on a PC (including logged circuit performance figures, eg 
Eb/No every 10 mins) 

 Software includes two `User Variables` to accommodate custom user requirements 
(such as special alarm handling), allowing special user requested features to be added 
whilst still keeping common software 

 Clear display, intuitive menus with `Normal` selections & efficient user interface with full 
keyboard

 Tx or Rx paths may be selected as `Off`, muting appropriate alarms in Tx or Rx only 
applications

 Three form `C` relays providing prompt Tx/Rx Traffic faults, as well as a prompt unit 
(equipment) fault and a deferred alarm. 
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P300 / P310 -IBS Additional Features
 INTELSAT Reed-Solomon Feature

  A fully INTELSAT compliant Reed-Solomon Codec providing
  * Automatic selection of appropriate INTELSAT values of `n, k & t` and 

interleaving depth for data rate & service selected (n, k, t = 126, 112, 7 by 
default, switching to 225, 205, 10 or 219, 201, 9 with 4/8 deep interleaving as 
required for IDR & TCM/IDR) 

  * Provides improved low Eb/No performance in framed mode due to use of 
extended threshold frame sync algorithms 

  * Enhanced capabilities with the `Custom Features` feature (see later) 
 Wideband IF Feature

  The extension of the 50MHz - 90MHz IF range up to 50MHz - 180MHz 
 High Date Rate Feature

  The extension of the data rate range to include rates above 512kbps up to 5.0Mbps 
(depending on modulation and FEC modes) 

 Async ESC Feature
  The addition of a high rate async ESC channel, which may be internally linked to the 

M&C port to provide control of distant end equipment (in all overhead modes) without 
additional cabling. The Async ESC feature provides as follows: 

  * Support for any async ESC rate in Closed Net Plus ESC mode, providing a 
scalable overhead which adds the minimum possible overhead to the satellite 
data to provide the baud rate selected (adding from <1% to 100% overhead). 
Closed Net Plus ESC mode also provides an optional backward alarm facility 
and above 32kbps a synchronous scrambler to replace the normal error 
multiplying V.35 self synchronising scrambler. 

  * A high rate async ESC channel in IBS/SMS overhead, achieving 2400 Baud 
with a 64kbps carrier (requires IBS/SMS feature, standard on P300-IBS and 
above)

  * Async access to the IDR 8kbps synchronous ESC channel. (requires IDR 
option, standard on P300-IDR and above) 

  * Software selectable RS232, RS485 or RS422 interface. 
 IBS/SMS Feature

  Satellite Framing in accordance with IBS (to IESS 309) and SMS (EESS 501), 
including:
  * User assigned Tx, and corresponding Rx display of, Station ID, Channel ID & 

Spare ID within SMS overhead to aid carrier identification. 
  * A high rate async ESC channel in IBS/SMS overhead (see Async ESC above) 

 Drop/Insert Feature
  The most sophisticated Drop/Insert functions of any satellite modem whilst still 

maintaining simplicity of configuration and operation. The Drop/Insert feature provides: 
  * 1544 kbps T1-D4 & T1-ESF and 2048 kbps G.732 operation 
  * Arbitrary & independent timeslot selection for Drop & Insert 
  * Full support for CRC-4 in G.732 mode and CRC-6 in T1-ESF mode 
  * Terrestrial error monitoring based on Frame Alignment Words (FAW) or CRC 
  * G.732 `E bit` processing, allowing the display of the outbound terrestrial error 

rate
  * Loopthrough or generation of local bearer onto which to insert the Rx data from 

any normal clock source (eg station clock, clock from satellite, internal clock) 
  * Automatic generation of backup bearer so Rx traffic is not lost if Drop bearer 

into Tx fails and bearer is looped through to the Insert mux to pick up Rx data 
  * Timeslot ID maintenance even with Closed Net Plus ESC carriers 
  * Enhanced features with the Extended D/I Feature (see later) 
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P300 / P310 -IDR Additional Features
 IDR Option

  Satellite Framing in accordance with the IDR specification (to IESS 308), including: 
  * Standard IDR framing with 2 x 32 kbps ADPCM audio ESC, a synchronous 

8kbps ESC data channel, and four backward alarms 
  * Enhanced features with the Custom Features  feature (see later) 
  * Independent ESC & Aux Ports to replace the shared ESC/Aux port of the base 

modem. The ESC and Aux ports are active in all framed modes. They provide 
the following features: 

ESC Port provides a front panel selectable RS232, RS422, or 
RS485interface. In IDR Mode it provides either a synchronous 
interface to the 8kbps IDR ESC channel, or (if the Async ESC feature 
is available, standard on P300-IBS and above) an async interface 
supporting up to 4800 or 9600 Baud eg for distant end M&C via the 
IDR overhead. This same ESC port, although part of the IDR option, in 
Closed net Plus ESC or IBS/SMS modes provides a high rate 
asynchronous ESC interface (eg 2400 Baud at 64kbps in standard 
IBS/SMS mode, any Baud rate for Closed Net Plus ESC). Again 
typically used for distant end M&C via the overhead.

 Aux Port provides a front panel selectable RS232 and RS422 
interface. In IDR Mode it provides synchronous 32 or 64 kbps channel 
in place of one or both the 32kbps ADPCM ESC audio channels. In 
IBS/SMS & Minimum Overhead modes it provide a synchronous port 
which can be configured to use from 1/32 to 21/32 of the IBS/SMS 
overhead (eg for internal or external BER testing). When set to 1/32 
and used asynchronously it provides the INTELSAT compliant Low 
Rate ESC channel.

 PRBS tester feature 
  The internal Pseudo Random Binary Sequence (PRBS) Bit Error Rate Tester (BERT) 

offers the following features: 
  * PRBS can pass through the main data channel, or the ESC or Aux channels of 

the overhead in parallel with the main data channel in any mode where 
overhead is added. 

  * BERT results can be logged in the traffic log at user set intervals, providing 
continuous traffic quality monitoring and recording when operating through the 
overhead in parallel with the main data. 

  * Compatible with patterns used by test equipment such as the Firebird etc. 

P300 / P310 -TCM Additional Features 
8PSK with 2/3 rate TCM (50% bandwidth of QPSK 1/2 rate Viterbi) 
Extended D/I Feature

 The extended Drop/Insert provides significant extra features compared to the basic
 Drop/Insert feature set: 
 * Arbitrary & independent timeslot re-ordering for Drop & Insert 

  * Full support for G.732 Channel Associated Signalling (CAS) over IBS/SMS 
links  * T1-D4 & T1-ESF Robbed Bit Signalling (RBS) maintenance over IBS/SMS links
  * Maintenance of timeslot ID for N=1 to 31 inclusive when using any framing
   (normally only N=1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 16, 20, 24 are maintained for
   IBS/SMS and there is no ID maintenance for IDR) 
  * Insertion of only partial received data (for multi-destinational working) 
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 `Custom Features` Feature
  With respect to the Reed-Solomon, the Custom Features provides: 
  * Codeword length (`n`) variable from 60 to 255 
  * Error correct bytes (`t`) variable from 2 to 20 in steps of two 
  * Selectable 4 and 8 depth interleaving 
  With respect to the Framing, the Custom Features provides: 
  * Custom IDR Modes including 16kbps ADPCM mode providing all normal IDR 

facilities in a 64kbps overhead, or all normal IDR facilities plus a 32kbps Aux 
channel in the normal 96kbps overhead (which allows an internal or external 
PRBS test to run in parallel with the traffic to monitor the service quality). The 
overhead can also be reduced to provide reduced IDR facilities with 64kbps or 
32kbps overheads. 

  * Custom IBS/SMS modes including facilities for multidestinational IBS carriers 
with 4 backward alarms, and Minimum Overhead modes (a more configurable 
version of Closed Net Plus ESC) where the overhead varies from the standard 
16/15 (6.7%). In minimum overhead mode the user sets the required ESC 
Baud rate and the overhead is scaled to the minimum value to provide the 
service required. For example 2048kbps with 9600 Baud ESC in overhead of 
<1%, or 64kbps data with ESC rates up to 38.4kBaud 

  With respect to the ESC Channels 
  * Full user allocation of the overhead between ESC and Aux channels in 

IBS/SMS modes, providing user control over the relative rates of the async 
ESC channel and the sync Aux channel. 

1st Generation Turbo Product Code Forward Error Correction (TPC FEC)
 Turbo codec for bandwidth and power efficiency 
 Software can support up to 31 preset code rates (initial rates includes rate1/2, 3/4, 7/8 & 

0.789)
 3/4 Rate for compatibility with industry De-Facto Turbo. 
 1/2, 3/4, 7/8 Rate allow switch to Turbo & better margin / quality of service than Viterbi 

in same space segment (eg fixed capacity on long lease) 
 0.789 rate provides optimised performance near 3/4 rate for newer circuits. 

2 nd Generation Turbo Product Code Forward Error Correction (TPC FEC) 
Y 8PSK with rates of 3/4 and 7/8 

 Y 7/8 Rate for compatibility with industry De-Facto Turbo. 

Monitor / AGC Option
 Monitor and display of Rx carrier level 
 Rear panel PSK constellation monitor point 
 An uncommitted 0-10V DC analogue output, set from the front panel to output 

AGC/Signal level (for antenna pointing / tracking), Eb/No, user BER or any other 
parameter available internally. 

Auto Uplink Power Control (AUPC) Feature
 AUPC via async ESC channel on IBS/SMS, IDR and Closed Net Plus ESC carriers (ie 

overheads down to <1%). 
 Automatically Interleaves AUPC with distant end remote M&C (if active) on ESC 

channel.
 Monitor only option for distant end Eb/No & BER monitoring without power control. 
 Adds optional automatic regular logging of AUPC delta power and distant end Eb/No. 
 Uni-directional, bi-directional and broadcast (Tx only / self monitor) modes. 
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3 DESCRIPTION

3.1 OPERATION

The P300 Series modems are fully software controlled and with the exception of the optional G.703 
interface option there are no links or switches used to configure the unit. This enables all control and 
configuration to be performed either locally from the front panel, or by remote M&C. Local control is by 
front panel keyboard, and a large, easy to read, 80 character LCD display, with clear, intuitive menus for 
configuration and control. All the set-up parameters are stored in non-volatile memory which will retain 
data for a minimum of 3 years, with no power applied. The transmit and receive functions of the Modem 
are independent, so that they may be operated at a different data rates, IF frequencies, or different 
services if required. 

Like all Paradise Datacom products, the P300 Series includes a traffic log, which stores the last 500 
events, suitably time-stamped. It can automatically add several measured parameters to the log at 
operator set intervals, including average & worst case Eb/No, average & worst case estimated user 
BER, average & worst case estimated uncorrected BER, and the buffer fill state. The logged 
performance monitoring allows investigation into customer reports of poor link performance, and can 
provide a useful correlation against weather conditions, etc. 

3.2 FAULT PHILOSOPHY

Faults are split into two categories: 

 a) UNIT FAULTS: Equipment failures (such as a synthesiser lock failure). 
 b) TRAFFIC FAULTS: Data path failures, (such as a lack of input clock). 

A full description of every detected fault, its category (unit or traffic), and the corresponding action taken 
is provided in Appendix G - Fault Messages and Action Table. The response of the front panel LED 
indicators and external fault relays respond is described in the following sections. 

3.3 ELECTRICAL DESCRIPTION

The P300 modem comprises of a single main modem Printed Circuit Board (PCB) with four optional 
additional boards: 

 Optional G.703 interface (two different boards for T1 or E1 operation). 
 Optional IDR ESC board, which provides for all the IDR ESC requirements 
 Optional Monitor / AGC board which provides a user scalable AGC output and a constellation 

monitor point. 
 Optional Turbo FEC daughtercard 

For the P310, an L-Band daughterboard is also fitted internally above the main modem board, and 
further three internal options are possible: 

 Reference oscillator options (several of varying stabilities) 
 An internal 100W PSU to provide a DC feed to an external BUC 
 An optional FSK communications board, to enable a modem and BUC to bo operated from the 

modem front panel (and to provide closed loop power control to the BUC flange). 
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3.4 FRONT PANEL FEATURES 

P300 Modem front panel view 

Keyboard
The keyboard is of the membrane type (an integral part of the front panel), which provide a direct tactile 
feel. There are 15 keys in total - number keys in the range 0 to 9, an up arrow key ( ), down arrow key 
( ), Óß×Ò key, ÇÛÍñÛÒÌÛÎ key, and ÒÑñÐÎÛÊ key.

LCD display
This backlit display provides 2 lines of 40 characters each and is highly legible even in conditions of high 
ambient light. The LCD provides detailed information about the status and configuration of the unit, and 
when appropriate, prompts the user to enter data via the keypad. 

onitor portM
The circular monitor port available on the front panel

nnector (a `D` type connector instead of the difficult
cription of the "Async ESC connector" under the 

perator is

urr

ff, then the Tx or Rx traffic has failed due to an external

t settings.

 If the STANDBY LED is Amber, the Tx carrier is off. It may be intentionally switched off, or it 
may be muted due to either a fault, an external mute signal, or if in a 1-FOR-1 redundant pair it
may be the standby unit. 

 of previous products has been moved to the rear 
panel and is now combined onto the Async ESC co
to obtain 8 pin `din` audio type connector). See the des

age.rear panel description, which starts on the next p

LED Indicators
Five LEDs on the front panel provide summary fault 
information, so that even when the LCD is unavailable 
or status display (such as when the of
reconfiguring the unit, and a menu is displayed), the 

ent status can always be assessed. If any of thec
LED's indicate a fault, press Óß×Ò, then select Í¬¿¬«­
to display the current fault condition. 

 In normal operation there should be three GREEN LED's showing. 

If the Status is RED, the unit has failed due to internal or possibly external conditions. Refer to 
the text on the LCD Status screen and rectify if possible. 

If the TX OK or RX OK LED's are o
fault, again refer to the text on the LCD Status screen and rectify if possible. 

If the TEST LED is AMBER, a test mode or loopback is active, press Óß×Ò, and select Ì»­¬
to query or change the tes
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3.5 REAR PANEL DESCRIPTION
At the rear of unit are all of the connectors necessary for the user to interface the Modem to the outside 
world; IF input and output to frequency conversion equipment, terrestrial data connection, station clock, 
alarms & AGC output, remote M&C, AC power and so on. 

From left to right, the rear panel connectors are: 

IEC mains power connector/voltage selector/fuse
The Modem is designed to operate from a mains AC supply of 100-240V (-15% + 10%, ie 85V to 264V 
at the connector). The IEC connector incorporates two fuses, independently fusing both live and neutral

lines. Access to the fuses is provided by a slide out tray. Both fuses are standard 20 mm type, rated
3.15A, of the slow-blow (time delay) type. ALWAYS REPLACE THE FUSE WITH ONE OF THE SAME 
TYPE AND RATING. 

P300 Modem rear panel view (IDR & G.703 options fitted)

Chassis ground stud
This is an M4 stud for connecting a safety earth conductor directly to the chassis of the unit. 

Fan
The fan may be selected to be temperature controlled or permanently active (ie the fact that it is not 
running does not indicate it has failed). Use the test menu to display the internal unit temperature if in 
doubt, the fan comes on at 26°C and off at 24°C.

Station Clock
This connector is a 75  BNC female which accepts a 1-10MHz signal, either a square wave of >1V p/p
(eg a G.703 para 10 `synchronising clock`) or a sinusoid at a power level of 0dBm or greater. An
alternative Station Clock signal at RS422 interface levels can be applied to the Async ESC connector. 
Either signal can be used by the modem as a reference for the receive output clock (the Station Clock 
does not have to be the same rate as the data as an internal PLL converts between rates).  In addition if 
the Rx Clocking is set to use the Station Clock  and the Tx Clocking is set to Rx , then the Station Clock 
also sources the internally generated Tx Clock (Tx & Rx data rates are independent). Finally, if a 10MHz 
signal is applied, this signal may also be used in place of the internal reference for the Tx and Rx IF
synthesisers.
1:1 Redundancy connector 
The Modem has a built-in 1 for 1 redundancy controller which connects to the corresponding port of
another Modem via this 9 pin male 'D' type connector. A complete 1:1 redundancy system requires only
two modems, a 1:1 control cable (on this port), a data split (`Y`) cable, and passive splitters/combiners 
for the IF ports  (or splitters/combiners already present in the system). Connection details are given in 
Appendix B, and an overview of 1 for 1 operation is provided in section 9 starting on page 177. 

Remote M&C connector
This is a 9 pin female 'D' type connector whose pinout and interface levels are `SA-bus` compliant. The 
Modem can be set to operate with either Paradise/FDC or SA-bus protocols. The electrical interface can 
be selected between RS232 (for direct to PC applications) & RS485 (for multidrop applications). The
Remote M&C port may be internally linked (ie no cables) to the Async ESC port for over the satellite
distant end Remote M&C control. Pinout details are in Appendix B. 
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Rx IF input 
This connector is a BNC female and can be used as either a 50  or 75  input. The allowable signal level 
of the desired carrier at the input of the modem is from -60dBm to -30dBm (P310: -70dBm to -20dBm). A 
level of -45dBm is recommended. The maximum composite power level that should be applied to this 
port is 30dB above the desired carrier, up to a maximum of 0dBm (P310: Composite +35dBc to max of -
10dBm).

Alarms and AGC connector
This is a 15 pin male 'D' type connector that provides access to the three form `C' relay contacts that 
indicate alarm conditions. Also provided on this port if the Monitor/AGC option is fitted is an uncommitted 
analog output, which by default provides an AGC output, but which may be selected via the front panel 
to provide other user requested signals (eg Eb/No, Rx IF offset frequency, or other uses implemented as 
required). The alarm relays have the following definitions: 

 Unit Fault: A unit fault exists, i.e. an equipment failure. 

 Traffic Prompt: A Tx or Rx traffic fault exists. 

 Deferred alarm: One of the following conditions exists: 
   The receive BER is greater than the user defined threshold. 
   The receive Eb/No is lower than the user defined threshold. 
   Buffer slips are more frequent than the user set threshold. 

 A Backward alarm is being received from either the satellite or terrestrial  
ports. 

 Full pinout details are provided in Appendix B. The alarm relay functions can be changed, See 
`Relay Mode` in appendix E. 

Async ESC connector
This 15 pin `D` female connector provides a superset of the features found previously on the front panel 
circular 8 pin `din` connector. It includes an RS232 serial port for the loading or revised internal software 
from a PC or the printing of the units traffic log to a serial printer / PC terminal emulator. If the 
Monitor/AGC option is fitted it provides I,Q, and symbol clock outputs to monitor the receive constellation 
(in order to view received signal quality on an oscilloscope). When the IDR option IS NOT fitted, it 
provides an RS232/RS422/RS485 asynchronous port for either the high rate Async ESC facility (for 
IBS/SMS or Closed Net Plus ESC services) or the IBS/SMS `low rate INTELSAT oversampled ESC 
facility` (which is configured as the Aux data channel on the modem). When the IDR option IS fitted, 
separate ports for the ESC and Aux channels on the IDR card are activated, and ESC/Aux access on 
this async port is disabled. Finally, this connector also provides the port for an RS422 compatible 
Station Clock (see the Station Clock paragraph on the previous page). 

Tx IF output
This connector is a BNC female and can be used as either a 50  or 75  output. The output power level 
can be varied from 0dBm to -25dBm on 0.1dB steps from the front panel (P310: -5dBm to -30dBm). 

ESC & Aux connector
This connector is fitted as part of the IDR option (Standard on P300-IDR & P300-TCM), it provides 
access to: 

 Four backward alarm form `c` outputs, and the 4 backward alarm inputs, together with a Rx 
summary alarm signal for direct connection to the backward alarm inputs. Note that these can 
be used both in IDR modes, and (if the IBS and `Custom Features` features are available) a 
custom IBS mode, which allows four backward alarms for low rate IBS multidestinational 
carriers. 
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 Two Audio ESC ports (4 wire 600 , +7 to -16dBm). In addition to normal IDR ESC operation 
these ports may also be used in IBS modes to generate a 64kbps IBS carrier comprising just the 
two 32kbps ADPCM audio channels, or a 128kbps IBS carrier comprising 64kbps data (from the 
main data interface of the modem) plus the two 32kbps ADPCM audio channels. This is an 
emulation of the most popular modes of the P1348/P1448 voice/data mux card used often in 
SNG applications. 

 An RS232/RS422/RS485 Port for sync/async ESC traffic, this port replaces the shared 
ESC/Aux access via the Async ESC connector on the main unit. Used to provide access to the 
8kbps synchronous IDR ESC channel. If the Async ESC feature is available (standard on P300-
IBS and above) then Async access to the 8kbps channel is also available. Again if the Async 
ESC feature is available this port also provides the high rate Async ESC on IBS/SMS or Closed 
Net Plus ESC services 

 An RS232/RS422 port for sync/async Aux traffic, this port replaces the shared ESC/Aux access 
via the Async ESC connector on the main unit. The Aux port provides 32 or 64kbps access to 
the IDR overhead in place of one or both of the IDR 32kbps ADPCM Audio ESC channels. If the 
IBS/SMS feature is available then this port may be configured to provide either the IBS `low rate 
INTELSAT oversampled ESC facility`, or a higher rate synchronous channel within the IBS/SMS 
overhead.

Pinout details are provided in Appendix B. 

Terrestrial Interface Connectors
The P300 provides as standard both 25 pin EIA530 and 37 pin RS449 female DCE connectors. NOTE 
that these are simply wired in parallel and you should not connect both simultaneously. The electrical 
interface is front panel selectable to be RS422, V.35, and RS232. Normally for RS232 operation the 
EIA530 connector would be used (which is standard 25 pin RS232 compatible) and for RS422 the 37 pin 
RS449 connector. The old style 34 pin `Winchester` connector favoured for V.35 interfaces has poor 
EMC performance and so could not be incorporated whilst maintaining CE compliance. If this style of 
connector is required then an external adaptor cable must be used. 

If the G.703 option is fitted, then in addition to RS422/V.35/RS232, G.703 is also available as a 
software selectable interface standard. T1 (1544kbps) G.703 is a balanced 100  signal, and is provided 
on both `D` type connectors when G.703 is selected from the front panel. When the E1 (2048kbps) 
G.703 option is fitted then in addition to providing support for the balanced 120  signal on both `D` type 
connectors an additional pair of BNC connectors are provided to accept the unbalanced 75  interface 
standard. THE SELECTION BETWEEN 75  and 120  IS MADE BY A SWITCH ON THE E1 G.703 
OPTION not by software. As with the 25/37 pin connectors, do not connect signals to both the BNC and 
`D` type connectors simultaneously. 

 In addition a switch on both the T1 and E1 G.703 options controls what happens to the G.703 port 
when power is removed. Either the G.703 ports can be set to go high impedance (used in 1:1 
redundancy operation) or it can be configured to loop the G.703 input back to the output (typically used 
when Drop/Insert is in operation and the same PCM bearer is cascaded through several modems). 
Again (as it affects what happens when power is removed) this is SET BY A SWITCH ON THE CARD 
not by software. 

Finally, for special customer requirements it is possible to fit different interfaces to this port. Note that 
UNLIKE PREVIOUS PRODUCTS the interface does NOT simply unplug. Instead it is constructed as 
part of the main modem, and requires `snapping off` and a connector to be soldered in place before a 
replacement card can be fitted. 

Standby LED
This LED mirrors the front panel standby LED, so that from the rear of the equipment the operator can 
tell if the carrier is off, or more importantly which unit of a 1:1 pair is the offline unit. 
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F. BLOCK DIAGRAM
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4 SUMMARY OF SPECIFICATIONS

Common Main Specifications
Optional features are shown in [square brackets]

Modulation BPSK, QPSK, OQPSK, [8PSK] 

Frequency/Resolution P300: 50 MHz - 90 MHz, 100Hz resolution. 
  [50 MHz - 180 MHz Wideband IF feature] 

  P310: 950MHz - 1750MHz 100Hz resolution 
  [950 MHz - 2150 MHz Wideband IF feature]   
Traffic Interface
 Electrical RS422, V.35 and RS232 software selectable (clocking can provide 

X.21 DCE or DTE mode) 

 Mechanical Both EIA530 DCE and RS449 DCE connectors (25 pin and 37 pin `D` 
female respectively). 

 Options T1 or E1 G.703 in addition to RS422, V.35, & RS232 (software 
selectable)
For special requirements a customer specific interface card may be 
fitted.

User Data Rates
 Closed Network Resolution of 1 bps   

Rate Rate Rate Uncoded Rate

BPSK min 4.8k 7.2k 8.4k 9.6k

max *       1250k       1875k       2187k       2500k 

QPSK / OQPSK min 9.6k 14.4k 16.8k 19.2k

max *  2.5M  3.75M  4.375M  5.0M 

8PSK/TURBO min 21.6k 25.2k

max * 5.0M 5.0M 

8PSK/TCM min 19.2k

max * 5.0M 

 [Closed Net plus ESC] As Closed Net above but limits include an overhead of approx 1.4 x ESC 
Baud rate. Resolution of 1 bps. ESC from 50Baud to 38.4kBaud

 [IBS/SMS Mode] <9.6k to >2048k*  (6.7% overhead added) 
  Resolution of 1 bps 

 [IDR Mode] <64k to >2048k* (96k overhead added) 
  Resolution of 8k (limitation of frame structure)  

Note: Maximum data rate is 512kbps in all modes before overheads unless the High Data Rate option is fitted. 
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Forward Error  [1st & 2nd Gen Turbo Product Codec (TPC), Preset rates inc rate 1/2, 3/4,7/8 & 0.789] 
Correction [TCM rate 2/3 to IESS 310] [Viterbi, rate 1/2, 3/4 or 7/8 k = 7 to IESS 308/309, 3 bit soft

decision decoding] 

[Sequential rate 1/2, 3/4 or 7/8 to IESS 312, 2 bit soft decision
decoding]

Reed-Solomon outer FEC [Concatenated Reed Solomon outer codec to IESS 308/310] [Optional 
variable code rate] 

Reed-Solomon, Turbo, TCM, Viterbi, & Sequential are independent FEC options. 

Scrambling
IBS/SMS Synchronised to framing, per IESS 309 
IDR & Closed Net With RS Coding: synchronised to RS overhead. 

No RS Coding, non Turbo: V.35 self synchronising. 
No RS Coding, Turbo: Synchronous 212-1 (sync to TPC block 
alignment).

Closed Net plus ESC 32kbps or above, synchronised to ESC overhead. Less than 32kbps, 
as per Closed Network. 
V.35 scrambler has CCITT, INTELSAT, `FDC` & `Linkabit`modes 

IF Ports BNC female, 50  & 75 . Return loss 18dB typical. 

External reference Clocking only: 1kHz-10MHz in 1kHz steps (See Station Reference). 
Clocking & Frequency: 10MHz, 0dBm  1dB

Modulator Specifications

Output Power Level P300: 0 to -25dBm continuously variable in 0.1dB steps from front
panel or via remote control 

P310: -5 to -30dBm continuously variable in 0.1dB steps from front
panel or via remote control 

Output Level Stability 0.5dB at 25°C 10 °C 

Transmit Filtering 6th order Butterworth, aperture and group delay equalised, INTELSAT
IESS compliant

Filter Implementation 257 tap FIR digital filter

Occupied Bandwidth 1.2 times symbol rate 

Recommended 1.4 times symbol rate 
Channel Spacing

Phase and Amplitude  2 degrees,  0.2dB, max 
Accuracy
Carrier Suppression -30dBc, min.

Output Phase Noise <1.0 degrees RMS double sided, 100Hz to 100kHz 
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Output Frequency Stability As per internal reference from 0°C to 50°C (See Internal Reference 
below)

Harmonics and Spurious Better than - 55dBc/4 kHz. 

Transmit On/Off Ratio 55dB minimum

External Transmit Inhibit By external contact closure or by TTL signal applied to rear panel
connector. Hardware function overrides processor control 

Demodulator Specifications

IF Input Range P300: -45dBm nominal, 5dB (desired carrier) 
P310: -20 to -70dBm (desired carrier) 

Maximum Composite Signal P300: 30dB above level of desired input up to a maximum of 0dBm 
P310: 35dB above level of desired input up to a maximum of -10dBm 

Frequency Acquisition Selectable from 1 kHz to 32 kHz 
Range

Acquisition Threshold  < 5dB Eb/No 

Acquisition Time @ 9.6 kbps < 3 seconds at 6dB Eb/No 
(rate 1/  FEC) @ 64 kbps < 2 seconds at 6dB Eb/No 

@ 2048 kbps < 500 ms at 6dB Eb/No 

Clock Tracking Range ±100 ppm min 

Receive Filtering 6th order Butterworth, group delay equalised (INTELSAT IESS
compliant)
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BER Performance In all cases met in the presence of two adjacent carriers each 10dB
higher than the desired carrier, with V.35 scrambling 

  These figures meet or exceed the relevant IESS performance 
specifications.

Rate 1/ Rate Rate Rate

Viterbi
(all rates) 

1 x 10-4 4.7dB 6.1dB 7.1dB

1 x 10-8 7.2dB 8.8dB 9.5dB

Sequential
(64kbps)

1 x 10-4 4.3dB 5.4dB 6.4dB

1 x 10-8 6.4dB 7.3dB 8.6dB

Sequential
(2048kbps)

1 x 10-4 5.6dB 6.1dB 6.9dB

1 x 10-8 7.5dB 8.1dB 8.4dB

Turbo (TPC, QPSK)
(all rates) 

1 x 10-4 2.2dB 2.7dB 3.5dB

1 x 10-8 2.8dB 3.6dB 3.8dB

8PSK Turbo (TPC) 1 x 10-4 5.2dB 6.4dB

1 x 10-8 6.4dB 6.8dB

8PSK/TCM
(all rates) 

1 x 10-3 6.3dB

1 x 10-8 10.4dB

8PSK/TCM + Reed-
Solomon (all rates) 

1 x 10-4 6.1dB

1 x 10-10 7.3dB

BER performance with  
concatenated RS BER improvement depends on n and k values chosen, but a typical

increase in coding gain of 3dB is possible over basic Viterbi mode. 
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Monitor Functions Measured FEC input BER (raw channel, not TCM) 
Estimated FEC output BER (not TCM) 
Measured Reed-Solomon input BER 
Estimated Reed-Solomon output BER 
Measured deframer FAW BER 
Measured Eb/No (not based on channel BER, range: 3.0-15.0dB,
accuracy 0.2dB).
Measured frequency offset (  100 Hz resolution) 

Clocking and Buffering

Clock Loops Frequency locked loops give phase hit immune operation even with
poor clock sources such as routers etc. 

Tx Clocking Internal Reference (see Internal Reference below for stability) 
External - tracking range 100 ppm / min.
Rx Timing - slaves Tx internally generated timing from Rx clocking 
whatever Rx clocking mode is selected eg with Rx=Satellite for loop
timing (with full asymmetric rate capability), or with Rx=Station for
both Tx & Rx clocking slaved to Station Clock (again with full
asymmetric rate capability). 

Rx Clocking Clock from satellite (Buffer disable) 
Transmit input clock - (plesiochronous, includes full asymmetric rate
operation)
Internal Reference (see Internal Reference below for stability) 
DCE External timing clock (DTE interface only). 
Station reference (see below) 

Internal Reference P300: +/-1PPM
P310: Default as per P300. Options: 7x10-7 per year (P313B), 1x10-7
per year (P313C), 7.5x10-8 per year (P313D). 

Station References inputs 75  BNC female, transformer isolated 1MHz to 10MHz in 1kHz steps
(accepts sinusoid >0dBm or squarewave eg G.703 para 10)
120  RS422 compatible input, 1kHz to 10MHz in 1kHz steps 

When set to 10MHz, the station reference may replace internal 
reference to all internal circuitry (eg IF synths). The unit automatically
switches back to the internal reference if the station reference fails. 

Buffer Size Selectable in 1 ms increments from 0 to 99 ms. Automatically adjusted
to slip an integer multiple of terrestrial multiframe length for framed 
rates (T1/E1). 

Buffer storage is 32kBytes, so above 2.6 Mbps max buffer size 
reduces linearly from 99 ms to 52ms at 5.0Mbps 

Framing & Deframing

Formats Closed Network (unframed) 
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Closed Net plus ESC [Async ESC Feature] provides variable rate 
async ESC, optional synchronous scrambler above 32kbps to replace 
error multiplying V.35 scrambler, optional backward alarm facility, and 
optional Timeslot ID Maintenance when used with Drop/Insert, all in 
minimum possible overhead down to <0.5%. 

INTELSAT IBS & Eutelsat SMS [IBS/SMS Feature]. Framing to IESS 
309 & IESS 310 

INTELSAT IDR [IDR Option]. Framing to IESS 308 & IESS 310 
Custom Framing [`Custom Features` feature]. Provides custom 
framing based on IBS or IDR formats. For example the use of 16 kbps
ADPCM on the IDR audio ESC channels, providing an IDR carrier with 
all normal facilities but with 32kbps of overhead spare for continuous 
traffic quality BER monitoring (using built in PRBS tester with automatic 
results logging or external BERT) 

Poor BER performance Deframer includes extended threshold operation, which improves
performance when used with Reed-Solomon in very poor BER
conditions (where a single uncorrectable RS codeword can contain 
enough corrupt frame alignment words to knock an INTELSAT
specified deframer out of frame sync). 

[INTELSAT Reed Solomon Codec & Custom Features]

Format Concatenated Reed Solomon outer codec to IESS 308/310 

Code Rate Default n, k, t = (126, 112, 7) depth 4, automatically switching to: (225,
205, 10) depth 4 for 1544 kbps IDR mode. (219, 201, 9) depth 4 for 
2048 kbps IDR mode & TCM <=1544 kbps, and (219, 201, 9) depth 8 
for TCM >1544 kbps 

Processing Delay Combined Encoder & Decoder: 8 x (2n - k + 60) 
Combined Interleaver & De-interleaver: 8 x n x depth (Calculate delay
time using data rate including RS overhead) 

[Custom Features] When available allows arbitrary selection of `n` & `k` to provide fully 
variable code rate. 
 `n` = 60-255

`k` = n-2 to n-20 step 2 
Interleaving depth of four or eight 

The `Custom Features` Feature allows use of shorter codewords to 
reduce interleaver / de-interleaver delay on low data rate circuits. For
example switching from n, k, t = 126, 112, 7 to 64, 56, 4 provides
approximately the same correction ability (7 in 126 = 5.5% and 4 in 64 
= 6.25% respectively), with similar overheads (126/112=12.5%,
64/56=14.3%), but with interleaving & decoder delays reduced from 
5632 to 3104 bits (156 ms to 85 ms at 32 kbps). 
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[Drop /Insert Feature]

Bearer Types T1-D4, T1-ESF, and G.732. 

Timeslot Selection Independent selection of arbitrary timeslots for both Drop and Insert. 

Bearer Generation The terrestrial bearer may be looped through the Drop mux then Insert
mux, or terminated after the Drop mux and a new blank bearer 
generated by the Insert mux. The bearer generated within the Insert 
mux provides full multiframe and CRC support and may be generated 
from the Tx Clock, Station Reference, Satellite Clock or Internal 
reference.

Bearer Backup In the event that the Insert mux bearer clock is lost, or AIS is supplied, 
then the Insert mux will switch temporarily to bearer generation mode
in order to preserve the receive traffic. The backup bearer may be 
generated from the Station Reference, Satellite Clock or Internal
reference.

Terrestrial CRC Fully supported, with front panel display of terrestrial error rate based 
on CRC (T1-ESF and G.732) or Frame Alignment Word errors (all
bearer types) 

Timeslot ID Maintenance The IBS/SMS or Closed Net plus ESC overhead maintains the identity
of individual D/I timeslots for N=1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 16, 20, 24, 
30 (see Extended D/I Feature below). 

[Extended Drop/ Insert Feature]

Timeslot Re-ordering Selected timeslots may be independently re-ordered on both Tx and 
Rx paths. 

Timeslot ID Maintenance The IBS/SMS or Closed Net plus ESC overhead is extended to 
maintain the identity of individual D/I timeslots for all values of N from 1 
to 31, including the previously unavailable values N=7, 9, 11, 13, 14, 
17 - 19, 21 - 23, 25-29, and 31. 

Multi-destinational working All or only a subset of the received data may be inserted into the
terrestrial bearer on the receive path for multi-destinational working.

Signalling Both Channel Associated Signalling (CAS), and Robbed Bit Signalling 
(RBS) are fully supported: 

 For E1 G.732 Drop/Insert, CAS signalling is extracted from
terrestrial TS16 and carried over the satellite in IBS/SMS TS16 and 
TS48 before re-inserting into the distant terrestrial TS16 

 For T1-D4 and T1-ESF RBS the IBS or Closed Net plus ESC 
overheads maintain the identity of the in band signalling, and it is 
re-inserted into the terrestrial multiframe in the correct positions to 
maintain the RBS. 
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[Async ESC Feature] & Aux Data Channel

ESC/Aux Port A single port provides the interface for optional high rate async ESC
(IBS/SMS or Closed Net plus ESC), or the INTELSAT low rate async 
IBS ESC channel. 

Electrical Interface RS232, RS422, or RS485 external interfaces or internal link to Remote 
M&C port (software selected). No external cabling required between 
the ESC and M&C ports for M&C via ESC channel within overhead. 
Other devices externally wired in parallel with M&C port can also be 
accessed remotely.

Aux Data Channel

IBS INTELSAT low rate async ESC definition carried in bit 1 of TS32 
providing a synchronous channel at 1/480th of the data rate, allowing 
up to one quarter of this rate for oversampled async data. Compliant
with INTELSAT IESS 403 low rate ESC definition. 

[Async ESC Feature]

Closed Net plus ESC Overhead scales to provide any user specified async ESC Baud rate 
whatever the satellite data rate. ESC limit is approx 70% of main
channel rate, overhead varies from <0.5% to >70% 

IBS/SMS High rate async data using from 1/32nd to 22/32nd of the IBS 
overhead, providing async baud rates from 0.2% to 5.1% of the
terrestrial rate (eg up to >2400 Baud at 64 kbps). Includes modes
compatible with the P400 Series, P230 & P1300/P1361 (using 20/32nd 
of the overhead). 

[IDR Option]

IDR ESC Audio Interface Two 32 kbps ADPCM channels, 4 wire 600 , +7dBm to -16dBm 
(software programmable in 0.1dB steps) 

Backward Alarms Outputs: Four `form C` relays 
Inputs: Four protected inputs, short to 0 V to send alarm, with matching 
summary Rx fail output. Alarm inputs software configurable for: 

a) All external patch 
b) 1=Rx fail & 2-4=External Patch 
c) 1=Rx Fail & 2-4=OK 

 d) 1-4=Rx Fail.

ESC/Aux Ports When the IDR option is fitted, independent ESC & Aux ports on the
IDR option replace the single shared ESC/Aux port of the base unit. 

ESC Port RS232, RS422, or RS485 external interfaces or internal link to Remote 
M&C port (software selected). No external cabling required between 
the ESC and M&C ports for M&C via ESC channel within overhead. 
Other devices externally wired in parallel with M&C port can also be 




