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INTRODUCTION INTRODUCTION 

NEC's 3000 Series SDH (Synchronous Digital Hierarchy)NEC's 3000 Series SDH (Synchronous Digital Hierarchy)

Microwave Radio Systems are designed to provide highMicrowave Radio Systems are designed to provide high

quality Squality SDH radio DH radio network. network. They can They can operate inoperate in

frequency bands from 4 to 11 GHz for long-haulfrequency bands from 4 to 11 GHz for long-haul

transmission.transmission.

NEC's SDH Radio transmits one STM-1/OC-3 155 Mbit/sNEC's SDH Radio transmits one STM-1/OC-3 155 Mbit/s

signal plus optional wayside signals.signal plus optional wayside signals.

The most efficient modulation techniques are used in fullThe most efficient modulation techniques are used in full

compliance with standard RF channel spacings ascompliance with standard RF channel spacings as

recommended by ITU-R.recommended by ITU-R.

30 MHz 30 MHz spacing : spacing : 128 QAM128 QAM

40 40 MHz MHz spacing spacing : : 64 64 QAMQAM

Therefore, NEC's SDH radio systems allow users toTherefore, NEC's SDH radio systems allow users to

continue operation without any modifications to existingcontinue operation without any modifications to existing

frequency allocations.frequency allocations.

SYSTEM ARCHITECTURE SYSTEM ARCHITECTURE 

Terminal station equipment provides an 155 Mbit/sTerminal station equipment provides an 155 Mbit/s

interface. interface. An optional 2 An optional 2 Mbit/s wayside signal, Mbit/s wayside signal, DCC/ E1/ DCC/ E1/ 

E2 (SOH) signal and digital service channel (DSC) signalE2 (SOH) signal and digital service channel (DSC) signal

can be dropped and inserted at either terminal orcan be dropped and inserted at either terminal or

repeater stations.repeater stations.

The system can be expanded to an N+1 protectedThe system can be expanded to an N+1 protected

system (Nsystem (N≤≤11). 11). Moreover, the Moreover, the number of number of channels inchannels in

the RF band can be further doubled by adopting dualthe RF band can be further doubled by adopting dual

polarization transmission in the long-haul system.polarization transmission in the long-haul system.

Dual polarization co-channel transmission can beDual polarization co-channel transmission can be

realized with a fully digital cross polarization interferencerealized with a fully digital cross polarization interference

canceller (XPIC).canceller (XPIC).
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NEC's SDH Family NEC's SDH Family 

The SDH long-haul radio system is part of NEC's SDHThe SDH long-haul radio system is part of NEC's SDH

Family, adopting Family, adopting the same the same single design single design concept. concept. TheThe

SDH Family includes a wide variety of transmissionSDH Family includes a wide variety of transmission

systems, such as the add-drop multiplexer, as well as ansystems, such as the add-drop multiplexer, as well as an

NMS. NMS. This wide variety of This wide variety of systems opens up a full systems opens up a full rangerange

of of configuratioconfiguratio ns ns for for numerous applications. numerous applications. ForFor

example a self-healing SDH ring can be constructed byexample a self-healing SDH ring can be constructed by

combining NECcombining NEC s add-drop multiplexers and the 3000s add-drop multiplexers and the 3000

Series SDH radio.Series SDH radio.

TMN Standard Compliant TMN Standard Compliant 

Network Management features are designed inNetwork Management features are designed in

accordance with accordance with among others among others ITU-T Rec. ITU-T Rec. M.3010 andM.3010 and

G.784, and therefore enable interconnection with a TMN-G.784, and therefore enable interconnection with a TMN-

based network management system (NMS).based network management system (NMS).

Advanced Advanced TTechnologies echnologies 

Throughout the SDH radio system, NEC's own advancedThroughout the SDH radio system, NEC's own advanced

technologies technologies are used. are used. Intensive usIntensive use of e of MicrowaveMicrowave

Integrated Circuits (MIC's) and Hybrid IC's (HIC's)Integrated Circuits (MIC's) and Hybrid IC's (HIC's)

makes the makes the TRP durable TRP durable and compact. and compact. Also, customAlso, custom

made large-scale integrated circuits (LSI's) are applied.made large-scale integrated circuits (LSI's) are applied.

For example, new digital MODEM is incorporated in aFor example, new digital MODEM is incorporated in a

single LSI chip, specially developed by single LSI chip, specially developed by NEC.NEC.

Furthermore, low-power high-speed complementaryFurthermore, low-power high-speed complementary

metal oxide semiconductor (CMOS) LSI's aremetal oxide semiconductor (CMOS) LSI's are

extensively used, making the equipment more compactextensively used, making the equipment more compact
and highly reliable, which reduces the powerand highly reliable, which reduces the power

consumption. consumption. Operation, Operation, Administration, Administration, Maintenance Maintenance &&

Provisioning (OAM&P) performance and functionality areProvisioning (OAM&P) performance and functionality are

easily upgraded using software download facilities.easily upgraded using software download facilities.

TTotal NEC otal NEC Package Package 

NEC can offer a complete transmission network system,NEC can offer a complete transmission network system,

including radio, multiplex and network managementincluding radio, multiplex and network management

system. system. Complete factory Complete factory integration, customer integration, customer training,training,

warranty and after sales support are available.warranty and after sales support are available.
AADDMM OOLLTT

3000S3000S

SDHSDH

RadioRadio

3000S3000S

SDHSDH

RadioRadio

  M  M  S  S
  3  3  2  2
  0  0  1  1

    N  N
 e e  t  t  w  w

 o o  r  r
  k  k    M  M

 a a  n  n
 a a g  g  e e  m  m e e

  n  n  t  t

  
  S  S  y  y

 s s  t  t e e
  m  m

ADMADM ATM SWATM SW

3000S3000S

SDHSDH

RadioRadio

3000S3000S

SDHSDH

RadioRadio

ET ET TWORKTWORK

  F  F  O  O
  T  T  S  S

    w  w
  i  i  t  t  h  h

  
  S  S  D  D

  H  H  
  R  R a a

 d d  i  i o o

     P  P
  r  r o o  t  t

 e e c c
  t  t  i  i o o

  n  n

 A A  T  T
  M  M  
  L  L A A

  N  N

  

ETWORK ETWORK 

Fig.1 SDH Network ApplicationFig.1 SDH Network Application
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EQUIPMENT EQUIPMENT FEAFEATURES TURES 

Conformity with the latest StandardsConformity with the latest Standards

All NEC NE's are fully SDH compatible and conform toAll NEC NE's are fully SDH compatible and conform to

the relevant ITU-R and ITU-T Recommendations andthe relevant ITU-R and ITU-T Recommendations and

European Telecommunications Standards (ETS).European Telecommunications Standards (ETS).

VariouVarious System s System Applications andApplications and

 Easy Expandability  Easy Expandability 

Various system applications such as N+1 FrequencyVarious system applications such as N+1 Frequency

Diversity (FD) protection switching system are available.Diversity (FD) protection switching system are available.

The system can easily be expanded by adding modulesThe system can easily be expanded by adding modules

and/or subracks to the existing configuration to increaseand/or subracks to the existing configuration to increase

transmission transmission capacity. capacity. The The maximum maximum protectedprotected

transmission capacity transmission capacity is is 11+1. 11+1. The The N+1 N+1 protectionprotection

switchover is hitless, therefore switchover operation isswitchover is hitless, therefore switchover operation is

error-free.error-free.

 Digital Modem Digital Modem

Fully digital modem with Decision Feedback EqualiserFully digital modem with Decision Feedback Equaliser
(DFE) is integrated into NEC's highly reliable customized(DFE) is integrated into NEC's highly reliable customized

LSI.LSI.

 Better Error Per Better Error Performance withformance with

 MLCM and MLCM+RS MLCM and MLCM+RS

Multi-Level Coding Modulation (MLCM) is applied toMulti-Level Coding Modulation (MLCM) is applied to

128QAM systems and MLCM with Reed Solomon (RS)128QAM systems and MLCM with Reed Solomon (RS)

coding is coding is applied to applied to 64QAM systems. 64QAM systems. This ensures bestThis ensures best

error performance.error performance.

[MLCM][MLCM]

- Low cording redundancy (It enables additional- Low cording redundancy (It enables additional

Wayside (WS) channel transmission.)Wayside (WS) channel transmission.)

[MLCM+RS][MLCM+RS]
-- ExcExcellellent ent cordcording ing gaigainn

-- ImpImprovrovemenement of rest of residuidual BEal BERR

 Equalization Equalization

A high performance DFE effectively reduces inbandA high performance DFE effectively reduces inband

dispersive amplitude and delay distortions caused bydispersive amplitude and delay distortions caused by

multi-path fading multi-path fading and comes and comes as standard. as standard. It providesIt provides

excellent minimum and non-minimum signatureexcellent minimum and non-minimum signature

performance.performance.

 Automatic T Automatic Transmit Power Coransmit Power Control ntrol 

Applying an Automatic Transmit Power Control (ATPC)Applying an Automatic Transmit Power Control (ATPC)

system prevents interference to neighbouring systems,system prevents interference to neighbouring systems,

improves residual BER performance, alleviates upfadeimproves residual BER performance, alleviates upfade

problems and reduces system power consumption.problems and reduces system power consumption.

NEC's ATPC range is –12 to +2 dB.NEC's ATPC range is –12 to +2 dB.

Cross Polar Operation (Option)Cross Polar Operation (Option)

Dual polarization co-channel transmission can beDual polarization co-channel transmission can be

realised with NEC's fully digital cross polarizationrealised with NEC's fully digital cross polarization

interference canceller interference canceller (XPIC). (XPIC). This This doubles doubles thethe

frequency efficiency and can be implemented for both 30frequency efficiency and can be implemented for both 30

MHz and 40 MHz band plans.MHz and 40 MHz band plans.

 Branching Filter Cir Branching Filter Circuit (Option)cuit (Option)

Contiguous type Branching Circuits (BR CKT) is mostContiguous type Branching Circuits (BR CKT) is most

suitable filter circuit in case the following condition.suitable filter circuit in case the following condition.

-- MinimuMinimum adjm adjacent acent frequenfrequency secy separatiparationon

(30 MHz or 40 MHz)(30 MHz or 40 MHz)

- - Maximum Maximum transmission capacitytransmission capacity

(Dual polarization co-channel transmission)(Dual polarization co-channel transmission)

The contiguous type BR CKT eliminates the need for anThe contiguous type BR CKT eliminates the need for an

RF hybrid that would be required for the minimumRF hybrid that would be required for the minimum

adjacent frequency separation using a circulator type BRadjacent frequency separation using a circulator type BR

CKT.CKT.

Space Diversity IF Combiner Space Diversity IF Combiner 

The SD IF combiner incorporates both In-Phase (IP) andThe SD IF combiner incorporates both In-Phase (IP) and

Minimum In-band Minimum In-band Dispersion (MID) Dispersion (MID) combining. combining. MID canMID can

suppress in band dispersion.suppress in band dispersion.

The IF combiner also provides inbuilt delay electricalThe IF combiner also provides inbuilt delay electrical

DADE.DADE.

STM-1 Interface OptionsSTM-1 Interface Options
The system can be equipped with an electrical or anThe system can be equipped with an electrical or an

optical STM-1 interface for each channel.optical STM-1 interface for each channel.

The optical interface is available for two different cableThe optical interface is available for two different cable

length: length: intra-office or intra-office or long-haul inter-office long-haul inter-office applications.applications.

 Redundancy for Optical  Redundancy for Optical Interface (Option)Interface (Option)

Redundant (1+1) optical interface is available for eachRedundant (1+1) optical interface is available for each

radio bearer. radio bearer. Required when Required when connecting to connecting to a protecteda protected

FOTS or another NEC's terminal radio for extra systemFOTS or another NEC's terminal radio for extra system

availability.availability.



  

 Redundancy for Elec Redundancy for Electrical Interface (Opttrical Interface (Option)ion)

For STM-1 electrical interface, all radio bearers comeFor STM-1 electrical interface, all radio bearers come

with a main and standby code conversion card with awith a main and standby code conversion card with a

bipolar swbipolar switch. itch. This ensures This ensures greater radio greater radio interfaceinterface

reliability and better overall system availability in thereliability and better overall system availability in the

network.network.

 Digital Service Channels and W Digital Service Channels and Wayside Tayside Trafficraffic

In addition to the main traffic signal, 1 x (192 kbit/s or 64In addition to the main traffic signal, 1 x (192 kbit/s or 64

kbit/s) + 4 x 64 kbit/s DSC's and one or two (2 or 1.5kbit/s) + 4 x 64 kbit/s DSC's and one or two (2 or 1.5

Mbit/s) WS channel(s) can be dropped and inserted atMbit/s) WS channel(s) can be dropped and inserted at

any terminal any terminal and repeater and repeater radio station. radio station. These channelsThese channels

are transported in the RFCOH.are transported in the RFCOH.

 Alarm, Status and Perfo Alarm, Status and Performance Monitoringrmance Monitoring

Built-in OAM&P facilities enable monitoring and controlBuilt-in OAM&P facilities enable monitoring and control

of external equipment such as housekeeping facilitiesof external equipment such as housekeeping facilities

via a via a parallel interface. parallel interface. Performance monitoring Performance monitoring is built-is built-

in, including:in, including:

• • Performance parameters as Performance parameters as in ITU-T in ITU-T G.826.G.826.

• Registration of the number of protection switchover• Registration of the number of protection switchover

operations (for 1+1 and N+1)operations (for 1+1 and N+1)

• Accumulation of the failed time for individual regular• Accumulation of the failed time for individual regular

channels.channels.

The operator can perform The operator can perform monitoring and controlmonitoring and control

functions, by using the LCT (Local Craft Terminal), or byfunctions, by using the LCT (Local Craft Terminal), or by

using the MS3201 Network Management System (NMS).using the MS3201 Network Management System (NMS).

BAY CONFIGURATION BAY CONFIGURATION 

Fig. 2 shows the physical layout of a long-haul system.Fig. 2 shows the physical layout of a long-haul system.

A complete 3+1 terminal system can be mounted withinA complete 3+1 terminal system can be mounted within

an ETSI rack.an ETSI rack.

This system comprises four transmitter-receivers withThis system comprises four transmitter-receivers with

the option of space diversity, four modulator-the option of space diversity, four modulator-

demodulators with SDH interface, an OAM&P, switchdemodulators with SDH interface, an OAM&P, switch

units, an IDB (Interface Distribution Board) and an RFunits, an IDB (Interface Distribution Board) and an RF

branching circuit.branching circuit.

Even if the racks are fully mounted, no forced cooling ofEven if the racks are fully mounted, no forced cooling of

the equipment is required.the equipment is required.
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MS3201 NETWORK MS3201 NETWORK 
MANAGEMENT SYSTEM MANAGEMENT SYSTEM 

 Introduction Introduction

The MS3201 is a fully integrated network managementThe MS3201 is a fully integrated network management

system for NEC's SDH radio and multiplex equipment.system for NEC's SDH radio and multiplex equipment.

Overall System ConfigurationOverall System Configuration

The MS3201 can support the following SDH equipmentThe MS3201 can support the following SDH equipment

and network configuration.and network configuration.

• The SDH NE can comprise of NEC's SDH radio• The SDH NE can comprise of NEC's SDH radio

(2000S or 3000S) and SDH FOTS (SMS 150V, SMS(2000S or 3000S) and SDH FOTS (SMS 150V, SMS

600V) equipment.600V) equipment.

• The network configuration can be a linear and/or ring• The network configuration can be a linear and/or ring

connection comprising of radio and FOTS NE.connection comprising of radio and FOTS NE.

(SNC-P: (SNC-P: Sub NetSub Network Connework Connection Protction Protection wiection withth

Path)Path)

• Line Protection can comprise of N+1 radio section• Line Protection can comprise of N+1 radio section

protection, Twin Path Radio protection and FOTS Lineprotection, Twin Path Radio protection and FOTS Line

Protection.Protection.

 Features Features

Common PlatformCommon Platform

Integrated management of SDH radio, SDH Mux andIntegrated management of SDH radio, SDH Mux and

SDH FOTS on a common platformSDH FOTS on a common platform

Flexible scalability Flexible scalability 

Manage small Manage small or or large network large network (max.: (max.: 120 Network120 Network

Elements (NE))Elements (NE))

StandardizationStandardization

The TMN complies with M.3010 Principle for aThe TMN complies with M.3010 Principle for a

Telecommunication management network.Telecommunication management network.

• • Q.811 Lower Layer Protocol Q.811 Lower Layer Protocol Profiles Q3 interfaceProfiles Q3 interface

• • Q.812 Upper Layer Protocol Q.812 Upper Layer Protocol Profiles Q3 interfaceProfiles Q3 interface

• • M.3100 - Generic Network Information Model M.3100 - Generic Network Information Model The SDHThe SDH

G. 784 - Synchronous Digital Hierarchy (SDH)G. 784 - Synchronous Digital Hierarchy (SDH)

ManagementManagement

OAM&P OAM&P 

The MS3201 provides the following TMN conceptsThe MS3201 provides the following TMN concepts

performing the Operation, Administration, Maintenanceperforming the Operation, Administration, Maintenance

and Provisioning Function.and Provisioning Function.

1.1. Fault ManagemFault Management includes:ent includes:

Network Alarm Monitoring, NE Status Monitoring,Network Alarm Monitoring, NE Status Monitoring,

Current Event List, Event History and Event FilteringCurrent Event List, Event History and Event Filtering

(date, target object, event type, severity).(date, target object, event type, severity).

2.2. Performance Performance Management Management includes:includes:

Performance Data Display, Scheduled performancePerformance Data Display, Scheduled performance

data retrieval (from NE), Quality of service (QOS)data retrieval (from NE), Quality of service (QOS)

monitoring and Quality of service (QOS) thresholdmonitoring and Quality of service (QOS) threshold

setting.setting.

3.3. Configuration Configuration Management inclManagement includes:udes:

Building of overall network view, Provisioning ofBuilding of overall network view, Provisioning of

network element, Protection switching, Pathnetwork element, Protection switching, Path

management and Maintenance Functions.management and Maintenance Functions.

4.4. SecuriSecurity Management includes:ty Management includes:

User registration, Assignment of user privilege andUser registration, Assignment of user privilege and

Logging of security related actions.Logging of security related actions.

Open InterfaceOpen Interface

Use of Q3 interface between Manager and Radio NE.Use of Q3 interface between Manager and Radio NE.

Use of Qx interface between Manager and MUX/FOTSUse of Qx interface between Manager and MUX/FOTS

NE. NE. Qnn interface Qnn interface to upper to upper Network Management Network Management LayerLayer

(based on ETS 300 653/future plan).(based on ETS 300 653/future plan).

Refer to Fig. 3.Refer to Fig. 3.

RadioRadio

GNEGNE

Q3Q3

MS3201MS3201

Network Management SystemNetwork Management System

Q3Q3Q3Q3

Q3Q3

QnxQnx

QnxQnx
QnxQnx

QnxQnx

DCN: Data Communication NetworkDCN: Data Communication Network

GNE: Gateway Network ElementGNE: Gateway Network Element

Fig.3 Fig.3 System ConfiguSystem Configuration Arration Architecturechitecture
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The NMS consists of:The NMS consists of:

Operator Terminal Operator Terminal 

• Provides GUI • Provides GUI driven functions. driven functions. One operator One operator terminalterminal

can communicate with multiple servers. One servercan communicate with multiple servers. One server

can support multiple operator terminals.can support multiple operator terminals.

• A typical operator terminal hardware comprises of a• A typical operator terminal hardware comprises of a

IBM PC or equivalent.IBM PC or equivalent.

Server Server 

MIB (Information about Managed Objects (MO) of SDHMIB (Information about Managed Objects (MO) of SDH

NEs). NEs). NE communication NE communication and unifies and unifies the data the data exchangeexchange

between between each each NE NE type. type. CORBA/X CORBA/X WindowWindow

communication communication with with operator operator terminals. terminals. QnnQnn

Communication provides an interface to an upper levelCommunication provides an interface to an upper level

NML. NML. (future (future plan)plan)

A typical server hardware comprises of a SUN Ultra60A typical server hardware comprises of a SUN Ultra60

Model 250 or equivalent.Model 250 or equivalent.

• • Redundancy of server Redundancy of server (future plan)(future plan)

In case of failure of the working server, the systemIn case of failure of the working server, the system

automatically switches to the stand-by server.automatically switches to the stand-by server.

SpecificationsSpecifications

The NMS specifications are:The NMS specifications are:

• • Maximum number of Maximum number of servers is servers is 10.10.

• Maximum number • Maximum number of operator of operator terminals is terminals is 16. 16. (Each(Each

NE is registered in max. 8 operator terminals.)NE is registered in max. 8 operator terminals.)

• Maximum number of NEs managed by one server is• Maximum number of NEs managed by one server is

120.120.
• Server to Remote Operator Terminal uses a G.703 or• Server to Remote Operator Terminal uses a G.703 or

V.35 - 2 Mbps (minimum).V.35 - 2 Mbps (minimum).

• • Server to GNE uses G.703 or V.35 Server to GNE uses G.703 or V.35 - 2 Mbps.- 2 Mbps.

Operator/Server ConfigurationOperator/Server Configuration

The MS3201 can be configured as:The MS3201 can be configured as:

1)1) Multi-oMulti-operator termiperator terminal per servernal per server

2)2) Multi-oMulti-operator perator terminterminal/Multal/Multi-servi-serverer

(Future Plan)(Future Plan)

# 1# 1

MS3201MS3201
ServerServer

#  #  22 #  #  88

SDH NetworkSDH Network
(Max. 120 NE)(Max. 120 NE)

MS3201 MS3201 Operator TOperator Terminalerminal

GNEGNE

# 1# 1

MS3201MS3201

ServerServer

# 1# 1

Up toUp to

# 10# 10

# 2# 2 Up to 16Up to 16

MS3201 OpeMS3201 Operator Trator Terminalerminal

SDH NetworkSDH Network
(Max. 120 NE)(Max. 120 NE)

GNEGNE

SDH NetworkSDH Network
(Max. 120 NE)(Max. 120 NE)

GNEGNE



  

SDH Microwave Radio Systems For Long-haul Transmission (4 to 11 GHz STM-1/OC-3)SDH Microwave Radio Systems For Long-haul Transmission (4 to 11 GHz STM-1/OC-3)3000 Series3000 Series SDH Microwave Radio Systems For Long-haul Transmission (4 to 11 GHz STM-1/OC-3)SDH Microwave Radio Systems For Long-haul Transmission (4 to 11 GHz STM-1/OC-3)

SpecificationSpecifications are s are subject to change without notice.subject to change without notice.

URL: URL: http://www.http://www.mesh.ne.jp/necomscsmesh.ne.jp/necomscsd/ d/ 
Cat. No. SY-001-2 120702 Printed in JapanCat. No. SY-001-2 120702 Printed in Japan

System and Equipment Parameters System and Equipment Parameters 

System Parameters (64QAM)System Parameters (64QAM)

RRaaddiio  o  FFrreeqquueennccyy 4  4  GGHHzz 5  5  GGHHzz UU6  6  GGHHzz

FFrreeqquueennccy  y  RRaannggee 33,,66000  0  -  -  44,,22000  0  MMHHzz 44,,44000  0  -  -  55,,00000  0  MMHHzz 66,,44330  0  -  -  77,,11110  0  MMHHzz

CChhaannnneel  l  SSppaacciinngg 440  0  MMHHzz 440  0  MMHHzz 440  0  MMHHzz
MMoodduullaattiioon  n  SScchheemmee 6644QQAAM  M  MMLLCCM  M  +  +  RRSS

TX Output Power (excluding BR CKT Loss)TX Output Power (excluding BR CKT Loss) 333  3  ddBBmm 333  3  ddBBmm 333  3  ddBBmm

System Gain at BER=10System Gain at BER=10 –3 –3 (excluding BR CKT Loss)(excluding BR CKT Loss) 110099..1  1  ddBB 110099..1  1  ddBB 110099..1  1  ddBB

RRaaddiio  o  FFrreeqquueennccyy 8  8  GGHHzz 111  1  GGHHzz

FFrreeqquueennccy  y  RRaannggee 77,,77225  5  -  -  88,,22775  5  MMHHzz 1100,,77000  0  -  -  1111,,77000  0  MMHHzz

CChhaannnneel  l  SSppaacciinngg 4400..774  4  MMHHzz 440  0  MMHHzz

MMoodduullaattiioon  n  SScchheemmee 6644QQAAM  M  MMLLCCM  M  +  +  RRSS

TX Output Power (excluding BR CKT Loss)TX Output Power (excluding BR CKT Loss) 333  3  ddBBmm 330  0  ddBBmm

System Gain at BER=10System Gain at BER=10 –3 –3 (excluding BR CKT Loss)(excluding BR CKT Loss) 110088..6  6  ddBB 110055..6  6  ddBB

System Parameters (128QAM)System Parameters (128QAM)

RRaaddiio  o  FFrreeqquueennccyy 4  4  GGHHzz LL6  6  GGHHzz 7  7  GGHHzz

FFrreeqquueennccy  y  RRaannggee 33,,880033..5  5  -  -  44,,220033..5  5  MMHHzz 55,,99225  5  -  -  66,,44225  5  MMHHzz 77,,11225  5  -  -  77,,77225  5  MMHHzz

CChhaannnneel  l  SSppaacciinngg 229  9  MMHHzz 2299..665  5  MMHHzz 2288MMHHzz

MMoodduullaattiioon  n  SScchheemmee 112288QQAAM  M  MMLLCCMM

TX Output Power (excluding BR CKT Loss)TX Output Power (excluding BR CKT Loss) 332  2  ddBBmm 332  2  ddBBmm 332  2  ddBBmm

System Gain at BER=10System Gain at BER=10 –3 –3 (excluding BR CKT Loss)(excluding BR CKT Loss) 110055..7  7  ddBB 110055..7  7  ddBB 110055..2  2  ddBB

RRaaddiio  o  FFrreeqquueennccyy 8  8  GGHHzz

FFrreeqquueennccy  y  RRaannggee 77,,77225  5  -  -  88,,22775  5  MMHHzz

CChhaannnneel  l  SSppaacciinngg 2299..665  5  MMHHzz

MMoodduullaattiioon  n  SScchheemmee 112288QQAAM  M  MMLLCCMM

TX Output Power (excluding BR CKT Loss)TX Output Power (excluding BR CKT Loss) 32 dBm32 dBm

System Gain at BER=10System Gain at BER=10 –3 –3 (excluding BR CKT Loss)(excluding BR CKT Loss) 105.2 dB105.2 dB

System ParametersSystem Parameters

TTrraannssmmiissssiioon  n  CCaappaacciittyy SSTTMM--1  1  oor  r  OOCC--33 ((115555..55220  0  MMbbiitt//ss,  ,  eelleeccttrriiccaal  l  oor  r  ooppttiiccaal  l  iinntteerrffaaccee))

Wayside Capacity (in RFCOH)Wayside Capacity (in RFCOH)
64QAM System: 64QAM System: 2 x 2.048 Mbit/s 2 x 2.048 Mbit/s or 2 x or 2 x 1.544 Mbit/s1.544 Mbit/s

128QAM System: 128QAM System: 1 x 2.048 Mbit/s 1 x 2.048 Mbit/s or 2 x 1.544 or 2 x 1.544 Mbit/sMbit/s

SSeerrvviicce  e  CChhaannnneel  l  CCaappaacciitty  y  ((iin  n  RRFFCCOOHH)) 1  1  x  x  ((11992  2  oor  r  664  4  kkbbiitt//ss)  )  aannd  d  4  4  x  x  664  4  kkbbiitt//ss

 –48V DC (–36 to –72V DC)/–24V DC (–20 to –35V DC)/  –48V DC (–36 to –72V DC)/–24V DC (–20 to –35V DC)/ 
Power Supply RequirementPower Supply Requirement

+24V DC (+20 to +35V DC)+24V DC (+20 to +35V DC)

TToottaal  l  PPoowweer  r  CCoonnssuummppttiioonn AApppprrooxx.  .  331155W W ((ffoor  r  44--UU6 6  GGHHzz,  ,  11++1  1  TTeerrmmiinnaall,  ,  1100W W FFEET T  ttyyppee,  ,  ee//w  w  SSDD))

MMoouunnttiinng  g  RRaacckk EETTSSI  I  -  -  RRaacckk

DDiimmeennssiioonns  s  ((W  W  x  x  D  D  x  x  HH)) 66000  0  x  x  33000  0  x  x  22,,22000  0  mmmm

OOppeerraattiinng  g  TTeemmppeerraattuurre  e  ((GGuuaarraanntteeeedd)) ––55°°C  C  tto  o  ++5500°°CC
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