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Preface

ZXG10 is the GSM mobile communications system that is independently developed by ZTE Corporation. It consists of the ZXG10-MSS switching subsystem (ZXG10-MSS) and the ZXG10-BSS base station subsystem (ZXG10-BSS). ZXG10-BSS provides and manages wireless transmission in GSM, which comprises ZXG10-BSC base station controller (BSC) and the ZXG10-BTS base transceiver station (BTS).

ZXG10-BTS (V2.0) is the upgrade of ZXG10-BTS (V1) and BTS (V1A), which is an indoor base station, with such features as large capacity, compact size, high reliability, high performance and price ratio, perfect functions, and strong service supporting capability.

Manual Descriptions

ZXG10-BTS (V2.0) Base Transceiver Station Hardware Manual introduces the integrated structure of ZXG10-BTS (V2.0), cabinet and shelf structures, and the functions and indices of the individual modules composing the system, etc.

This set of documentation contains the following manuals:

User’s Guide to Delivery Attached Technical Documentation
ZXG10-BTS (V2.0) Base Transceiver Station Technical Manual
ZXG10-BTS (V2.0) Base Transceiver Station Installation Manual
ZXG10-BTS (V2.0) Base Transceiver Station Maintenance Manual
Outline

Chapter 1 “Cabinet” introduces the composition, assembly and connection drawings of ZXG10-BTS (V2.0), describes the functions and the communication relations of the individual shelves in the cabinet, and provides the technical indices.

Chapter 2 “Shelf” describes the structures of the top shelf and TRX shelves, and the communication relations between the backplane and TRX.
Chapter 3 “Modules” introduces the configuration of each module in base station and schematic diagram of each shelf, backplanes and interfaces, jumpers, indicators and the panel.

Chapter 4 “Purchased Items” introduces the antenna feeder system from such aspects as structure, function and installation precautions.

Appendix A introduces the derivation relationship among AEM modules.

Appendix B introduces the categories of AEM modules.

Appendix C introduces the configuration of AEM modules in various station types.

Appendix D lists all the abbreviations used in this manual.

Appendix E is an index of some definitions and terms used in this manual.
Statement: Since the products and technology are subject to updating and upgrading, the information contained herein may not be in perfect compliance with the actual products. Please contact our local office for updating/upgrading information of the products.
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1 Cabinet

Summary

This chapter introduces the structure, dimensions, configuration of ZXG10-BTS (V2.0) cabinet, the inter-shelf communication relations, and the indices of each part of the cabinet system.

1.1 Cabinet Structure

ZXG10-BTS (V2.0) integrated equipment is shown in Fig. 1‑1.
[image: image1.png]



Fig. 1‑1  ZXG10-BTS (V2.0) Integrated Equipment

The integrated equipment of ZXG10-BTS (V2.0) is welded on three sides, only with the front door openable.

The right and left sections of the door are bent, and many big holes are punched on the concave surface to form a large air-inlet surface for the cabinet.

Aluminum sections are used on both sides of the door for connection.

An oval nameplate is placed in the upper middle of the door for identification and decoration.

The cabinet surface is sprayed in light grey (ZX-P02*02 orange texture).

ZXG10-BTS (V2.0) is an indoor product, therefore the cabinet is also an indoor product not applicable for outdoor purpose.
1.1.1 Cabinet Composition

ZXG10-BTS (V2.0) requires only one cabinet.

The cabinet  XE "Cabinet" \y "ji1gui4" consists of the main body, cabinet panels, set top, cabinet base and multi-layer subracks. 

The main cabinet body  XE "Main cabinet body" \y "ji1gui4zhu3ti3" is an integrated part with columns, chassis, base and top welded together.

On the rear panel of the cabinet is an air duct panel XE "Air duct panel" \y "feng1dao4ban3" . The air duct plate is installed on the chassis, and forms an air channel together with the chassis. Square holes are available for the individual fans, so that hot air inlet can enter the air channel via the air duct, and is then discharged from the holes on the top.

The air duct panel can fix the cables, and also shield the cables at the rear panel from the hot air.

The side baffles  XE "Side baffles" \y "ce4dang3ban3"  are used to cover the columns and antenna feeder on the right and left sides for good appearance.

The cabinet is illustrated in Fig. 1‑2.


[image: image2.wmf]
1: Side baffles; 2: Antenna feeder leading-out hole; 3: Cable-through cover

Fig. 1‑2  Cabinet Structure

On the cabinet door XE "Cabinet door" \y "ji1gui4men2" , a shielding bar, tool bag and filtration cotton are installed, as well as the instructions for installation and maintenance. Large air vents are installed on the door for good ventilation. The filtration cotton is pressed by springs for convenient replacement. The tool bag  XE "Tool bag" \y "gong1ju4dai4" is used to keep simple tools and associated documents. The cabinet door is illustrated in Fig. 1‑3.

[image: image3.wmf]
1: Tool bag  2: Instructions for installation and maintenance  3: Dust-proof net

Fig. 1‑3  Cabinet Door

The cabinet is installed on the base XE "Base" \y "di3zuo4" , which consists of the upper and lower parts. The lower base is connected with the ground with expansion bolts, while the upper base is connected with the cabinet. When installing, push the cabinet and the upper base into the slide groove of the lower base, and connect the upper and lower base with two bolts.

An anti-static wrist  XE "Anti-static wrist" \y "fang2jing4dian4shou3huan2" strap is installed together with an anti-static mark  XE "Anti-static mark" \y "fang2jing4dian4biao1zhi4" on the right cover inside the cabinet. On the cabinet top and TRM, anti-static marks and a radiation protection mark  XE "Radiation protection mark" \y "fang2fu2she4biao1zhi4" are available.

The cabinet is installed with 1 layer of top shelves XE "Top shelves" \y "ding3ceng2cha1kuang4" , three layers of fan shelves XE "Fan shelves" \y "feng1ji1cha1kuang4" , and 3 layers of carrier shelves XE "Carrier shelves" \y "zai3pin2cha1kuang4" . The lower layer is a dust-proof subrack installed with dust-proof sponge XE "Dust-proof sponge" \y "fang2chen2cha1xiang1" . On each layer of carrier shelf, a layer of fan shelves is installed. Two centrifuges are installed in each layer of fan shelves XE "Fan" \y "feng1ji1" . The plug-in components in the carrier shelves form a module. Set 4 TRM modules and 2 AEM modules in each carrier shelf. Install 1 PDM module and 2 CMM modules in the top layer shelves.

The overall structure of ZXG10-BTS (V2.0) and location of individual functional modules in the cabinet in full configuration are illustrated in Fig. 1‑4.


[image: image4.wmf]
1: Top layer shelves; 2: Fan shelves; 3: Carrier shelves; 4: CMM modules;

5:PDM module; 6:AEM modules; 7: TRM modules; 8: Fan shelves; 9: Dust-proof subracks

Fig. 1‑4  Location of Individual Functional Modules in the Cabinet

1.1.1.1 Shelf
In ZXG10-BTS (V2.0), there are four kinds of shelves: top layer shelves, fan shelves, carrier shelves, and dust-proof subracks.

Among these shelves, the top layer and the fan shelves are respectively described in Section 1.1.1.1 and Section 1.1.1.3. This section mainly introduces carrier shelves and dust-proof subracks.

1.
Carrier shelves

The mechanical structure of carrier shelves is shown in Fig. 1‑5.

The dimensions of the carrier shelf is: 506 ( 309.5 ( 327.6 (mm) (Length ( width ( height).

For the carrier shelves, sunk screws are used to connect the left and right side panels and sections to form a frame. And then panel installation bars and guide rail fixing bars are inlaid inside the front and rear sections to fix the modules and guide rails. The carrier shelves are mounted on the guide rails of the cabinet with M4 combination screws.


[image: image5.wmf]
Fig. 1‑5  Mechanical Structure of Carrier Shelves

On each layer of carrier shelves, 4 TRM modules and 2 AEM modules can be installed, and the AEM modules are respectively installed on both sides of the carrier shelf. The module configuration of carrier shelves is shown in Fig. 1‑6.


[image: image6.wmf]
1:AEMmodule;2:TRM module;3:AEM module

Fig. 1‑6  Module Configuration Structure of Carrier Shelf 

2.
Dust-proof subrack

The structure of the dust-proof subrack is shown in Fig. 1‑7.


[image: image7.wmf]2

1


1: Structural components of dust-proof subrack; 2: Dust-proof sponge

Fig. 1‑7  Dust-proof Subrack 

The dust-proof subrack is on the lowest layer of the cabinet, whose major function is to prevent dust, because air also enters the cabinet from the lower layer.

1.1.1.2 Power Box

In the ZXG10-BTS (V2.0) cabinet, the Power Distribution Module (PDM) is in the top layer.

The structure of the top layer of shelves is shown in Fig. 1‑8.

The top layer box is connected with the guide rail with M4 inner hexagon screws.

In the top layer shelves, 1 PDM and 2 CMMs can be installed. CMMs are the control and maintenance modules. They are connected with the backplane via a plug and a socket. For plugging/unplugging, the board can slide forward/backward along the guide rail.

The PDM is a power distribution module. On each PDM panel, a circuit breaker is installed to control other modules. The panels are connected by spring screws for convenient maintenance and installation.


[image: image8.wmf]
1:PDM   2:CMM  3: Top layer shelves

Fig. 1‑8  Top Layer Shelves

1.1.1.3 Fan Box
In the ZXG10-BTS (V2.0) cabinet, there are 3 layers of fan shelves, which are respectively located on the top of each layer of carrier shelves, used for heat dissipation. The structure of the fan’s plug-in box is shown in Fig. 1‑9.

On each fan box, 2 standalone centrifuges are mounted with a partition plate between them. The fans are not connected in series to avoid mutual influence during operation.

The fan control board is mounted in the fan box to timely control the rotation speed and airflow according to the temperature measured by the temperature sensor on the fan disc.

The plug in the fan box and the socket on the rear baffle of the fan are connected in a blind match mode. Through the positioning pins on the fan box fitting into the pinhole on the rear baffle of the fan, convenient and accurate connection can be realized, and the fan box is further fixed as well.

Dense holes are drilled on the panel of the fan box for heat dissipation and air inlet of the upper layer carrier shelves.


[image: image9.wmf]
1: Fan; 2: Fan panel

Fig. 1‑9  Fan Box Structure

1.1.1.4 Busbar
The structure of the busbar is shown in Fig. 1‑10.
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Fig. 1‑10  Busbar

The busbar’s location in the cabinet is shown in Fig. 1‑11.


[image: image11.wmf]
Fig. 1‑11  Busbar Installation (without panel, shelves, air duct components and base)

1.1.1.5 Top Layout

The cabinet’s top is used to mount the antenna, power switch, filter, grounding pole sockets and other sockets. Holes are opened behind the cabinet top for hot air outlet. The layout is shown in Fig.1‑12.


[image: image12.wmf]
1:COMM1  2:COMM6  3:COMM7  4:HYCOM3  5:HYCOM2

6:HYCOM1  7:13M  8:FCLK  9:COMM2  10:COMM3  11:COMM4

12:COMM5  13:PE  14:HYCOM6  15:PWR  16:HYCOM5  17:GND  18:HYCOM4

Fig.1‑12  Cabinet Top Layout

Definitions of the characters:

COMM1: Sector 3 tower amplification interface, DB9 needle socket

COMM6: Sector 2 tower amplification interface, DB9 needle socket

COMM7: Sector 1 tower amplification interface, DB9 needle socket 
COMM2: E1 interface, DB25 needle socket

COMM3: Background alarm interface, DB25 needle socket 
COMM4: ID module interface, DB25 needle socket 
COMM5: Synchronous signal cable interface, DB25 needle socket 
13M: 13M clock test port, pass BNC socket

FCLK: FCLCK clock test port, pass BNC socket

PE: Grounding post

PWR: -48VPWR

HYCOM1~6: Antenna feeder interface, 7/16 pass socket

1.1.2 Cabinet Dimensions and Weight
1.
Size of the cabinet

1600 ( 600 ( 550 (height ( width ( depth) (not including the base);

During installation, the cabinet is generally fixed on the 103mm-high base.

2.
Cabinet weight

When fully configured, the single cabinet weighs about 270kg.

The weight is roughly distributed as follows:

Cabinet main body: 150kg;

Carrier shelf: 10 kg;

TRMs: 5 kg / each;

CMMs: 0.8 kg / each;

AEMs: 5 kg ~7 kg / each;

Fans: 1.2 kg / each.

1.2 Cabinet
1.2.1 Overview

ZXG10-BTS (V2.0) requires only 1 cabinet.

1.2.2 Cabinet Composition

See Section 1.1.1 for the cabinet composition.

1.2.3 Cabinet Configuration Figure

The configuration Fig.1‑13 is as follows:


[image: image13.wmf]
1:AEM;  2:Fan shelves;  3: Dust-proof shelf  4: Top spare parts;  5:TRM;  6: Cabinet;

Fig.1‑13  Installation of ZXG10-BTS (V2.0) Cabinet
1.2.4 Cable Connection 
The cable connection inside the cabinet is illustrated in Fig. 1‑14, while the connection relationship is described in Table 1‑1.
[image: image14.wmf] 


[image: image72.png]


Fig. 1‑14  Internal Connection

The cable connection on the cabinet top is shown in Fig. 1‑15, while the cable connection correspondence is described in Table 1‑1.
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Fig. 1‑15  Cabinet Top Cable Connection

Table 1‑1  Internal Cable Connection Correspondence

	No.
	Cable Code
	Cable Name
	Cable Model No.
	Port A
	Port B

	1
	P0626518AA01
	Power system grounding cable
	ZX062JB-01-30-12
	Busbar

PWRGND
	Filter output. PWRGND

	2
	P0626519AA01

(2)
	Blue strand wire (1)
	ZX062JB-01-30-01
	Filter output PWRGND
	Line end of each circuit breaker

	
	P0626520AA01
	Blue strand wires (2)
	ZX062JB-01-30-02
	
	

	3
	P0626528AA01
	FCM power cable (1)
	ZX062JB-01-30-08
	FCM1 circuit breaker Load
	Busbar FCM1

	4
	P0626529AA01
	FCM power cables (2)
	ZX062JB-01-30-09
	FCM2 circuit breaker load
	Busbar FCM2

	5
	P0626530AA01
	FCM power cable (3)
	ZX062JB-01-30-10
	FCM3 circuit breaker Load
	Busbar FCM3

	6
	P0626522AA01
	Carrier shelf power control cable (1)
	ZX062JB-01-30-05
	3rd layer of MTRM/X35
	Load end of TRM1~4 circuit 

	
	
	
	
	PWRGND, PE, GNDA, and GNDD of the busbar
	

	7
	P0626525AA01
	Tower amplification power cable (1)
	ZX062JB-01-31-13
	3rd layer of TRM backplane/X34
	Top COMM7

	8
	P0626523AA01
	Carrier shelf power control cable (2)
	ZX062JB-01-30-06
	2nd layer of MTRM/X35 
	Load end of TRM5~8 circuit 

	
	
	
	
	PWRGND, PE, GNDA and GNDD of the busbar 
	

	9
	P0626526AA01
	Tower amplification power cables (2)
	ZX062JB-01-31-14
	2nd layer of TRM backplane/X34
	Top COMM6

	10
	P0626524AA01
	Carrier shelf power control cables (3)
	ZX062JB-01-30-07
	1st layer of MTRM/X35
	Load end of TRM 9~12 circuit breaker 

	
	
	
	
	PWRGND, PE, GNDA, and GNDD of the busbar
	

	11
	P0626527AA01
	Tower amplification power cables (3)
	ZX062JB-01-31-15
	The 1st TRM/X34 layer
	Top COMM1

	12
	62140468
	20-coretwisted pair flat cables (3)
	ZX062JB-01-31-07
	MCMM backplane/X16
	1st layer of MTRM/X33 

	13
	P0626514AA02
	Fan’s power cable
	ZX062JB-01-30-13
	3rd layer of MTRM/X32
	1st layer of rear fan baffle 

	
	
	
	
	1st FCM and 2nd PWRGND of the busbar
	

	14
	62140466
	20-core twisted pair flat cables (2)
	ZX062JB-01-31-06
	MCMM backplane /X17
	2nd layer of MTRM/X33 

	15
	P0626514AA02
	Fan’s power cable 
	ZX062JB-01-30-13
	2nd layer of MTRM/X32
	2nd layer of fan rear baffles 

	
	
	
	
	2nd FCM and 3rd PWRGND of the busbar 
	

	16
	62140472
	20-core twisted pair flat cable (1)
	ZX062JB-01-31-05
	MCMM backplane /X18
	3rd layer of MTRM/X33 

	17
	P0626514AA02
	Fan’s power cable 
	ZX062JB-01-30-13
	1st layer of MTRM/X32 
	3rd layer of fan rear baffle 

	
	
	
	
	3rd FCM and 4th PWRGND of the busbar 
	

	18
	P0626531AA01
	Top layer shelf’s power control cable
	ZX062JB-01-30-14
	MCMM BackplaneX/15
	Load end of CMM1~2 circuit breaker 

	
	
	
	
	PWRGND, PE, GNDA and GNDD of the busbar
	

	19
	62140494
	E1 interface cable
	ZX062JB-01-31-02
	Top COMM2
	MCMM/X13

	20
	62140496
	BAM alarm cable
	ZX062JB-01-31-04
	Top COMM3
	MCMM/X14

	21
	62140493
	ID cable
	ZX062JB-01-31-01
	Top COMM4
	MCMM/X12

	22
	62140495
	Synchronous signal cable
	ZX062JB-01-31-03
	Top COMM5
	MCMM/X11

	23
	P0626521AA01
	Grounding cable
	ZX062JB-01-30-11
	PE, GNDA and GNDD of the busbar
	Top PE

	24
	62140464
	Clock test line (1)
	ZX062JB-01-32-22
	MCMM backplane /X9
	Top 13M

	25
	62140471
	Clock test line (2)
	ZX062JB-01-32-23
	MCMM backplane/X10
	Top FLCK

	26
	62140448
	7/16-RG214-NJW
	ZX062JB-01-32-21
	1st layer of AEM1ANT interface 
	Top Hycom3

	27
	62140459
	7/16-RG214-NJW
	ZX062JB-01-32-20
	2nd layer of AEM1ANT interface 
	Top Hycom2

	28
	62140460
	7/16-RG214-NJW
	ZX062JB-01-32-19
	3rd layer of AEM1ANT interface 
	Hycom1

	29
	P0626510AA02
	Filter cable
	ZX062JB-01-30-03
	Filter input GND
	Top input GND

	30
	62140459
	7/16-RG214-NJW
	ZX062JB-01-32-21
	3rd layer of AEM2ANT interface 
	Top Hycom4

	31
	62140448
	7/16-RG214-NJW
	ZX062JB-01-32-20
	2nd layer of AEM2ANT interface
	Top Hycom5

	32
	62140460
	7/16-RG214-NJW
	ZX062JB-01-32-19
	1st layer of AEM2ANT interface 
	Top Hycom6

	33
	P0626511AA02
	Cabinet-door grounding cable
	ZX062JB-01-30-04
	Cabinet’s lower grounding pole
	Cabinet – door ground pole. Note: The connection lug at the cabinet door should face upwards.


1.2.5 Descriptions of Individual Shelf Functions
1.2.5.1 Top Layer Shelf

The top layer shelf is used to accommodate 1 PDM and 2 CMMs.

The PDM distributes -48V power to CMM, TRM and FCM modules, and provides overload protection.
The CMM module is located on the CMM board, which is the main control unit of the BTS. It serves as the BTS interface, provides various clocks for the BTS, implements remote operation and maintenance, local operation and maintenance, collects equipment alarms and carries out active/standby hot backup.

1.2.5.2 Fan Shelf

The fan box is used for heat dissipation.

1.2.5.3 Carrier Shelf

On each layer of the carrier shelf, 2 AEM modules and 4 TRM modules can be installed. AEMs are installed on both sides of the carrier shelf.

As the carrier module in the GSM system, TRM mainly controls and processes radio channels, sends and receives radio channel data, modulation and demodulation of base band signals on the radio carrier, sends and receives the radio carriers and collects alarms on the fans and AEM.

As the antenna feeder module, AEM mainly combines and filters the downlink RF signals, amplifies and splits uplink RF signals. Furthermore, it provides the power and alarm interfaces for tower amplification.

Its detailed functions are described in Chapter 3.

1.2.5.4 Dust-proof Shelf

The major function of the dust-proof shelf is to prevent dust.

1.2.6 Inter-shelf Communication Relations
ZXG10-BTS (V2.0) mainly consists of the Controller & Maintenance Module (CMM), Transceiver Module (TRM), Antenna Equipment Module (AEM), Fan Control Module (FCM), Power Distribution Module (PDM) and Backplane Transmission Module (BTM). The inter-shelf communications are illustrated in Fig. 1‑6.
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Fig. 1‑16  Inter-shelf Communications

CMM implements the functions of Abis interface processing, BS operation & maintenance, clock synchronization and generation, collection and processing of internal/external alarms. Besides, it also has active/standby functions.
In the GSM system, TRM mainly controls and processes radio channels, sends and receives radio channel data, modulates and demodulates baseband signals on the radio carrier, sends and receives the radio carriers and collects alarms on the fans and AEM.
AEM mainly combines and filters the downlink RF signals, amplifies and splits uplink RF signals. Furthermore, it provides power for tower amplification and alarm interfaces.
FCM monitors and collects the temperature in the carrier shelf. Heat is dissipated through the fans.
PDM distributes -48V DC power to various modules, and provides overload protection and filters the input power.
BTM mainly transmits signals between internal modules, between racks within the same site, and between racks and BSC. It contains the motherboard of the control shelf (MCMM), motherboard of the transceiver shelf (MTRM) and rack ID board (DIDB).
The physical links between the CMM and TRM are 4M HWs and HDLCs. The communication between CMM and BSC is implemented via E1.

AEM and TRM are connected via RF cables.

1.2.7 Indices

1.2.7.1 Application Environment

1.
Working environment

Temperature: -5°C~55°C. The temperature difference between the cabinet inside and outside is no greater than 20°C;

Relative humidity: 10%~90%.

2.
Storage environment

It should be packed and stored indoors.

Storage temperature: -45°C ~70°C;

Relative humidity: 10%~90%, without condensation.

3.
Mechanical vibration resistance

The mechanical strength should comply with requirements of ETSI 300019-1-4 Class M4.1.

4.
Grounding resistance

The cabinet case should have perfect grounding performance, with the grounding resistance less than 5 ohm.

1.2.7.2 Out Dimensions

Cabinet dimensions (H ( W ( D excluding the base): 1600 ( 600 ( 550 (mm). Upon installation, the cabinet should be fixed on the 103mm-high base.
1.2.7.3 Weight

When fully configured, the single cabinet weighs about 270kg. The weight of each part is about:
Main body: 150kg; Carrier shelf: 10 kg; TRM: 5 kg/each; CMM: 0.8 kg/each; AEM: 5~7 kg/each; Fan: 1.2 kg/each.
1.2.7.4 Power Supply Requirement

The working power nominal value is -48VDC (-57VDC~-40VDC).

1.2.7.5 Power Consumption

The maximum power consumption of individual modules: 

TRM: 160W;

CMM: 16W;

Fan: 60W;

CDU or RDU: 5W.

The heat source in the cabinet mainly comes from TRM and AEM in the carrier shelves. The heat consumption of individual modules:

TRM: 140W;

AEM: 70W;

CMMs (2): 20W;

Other parts including the fan: 30W;

When fully configured, the heat consumption of each carrier shelf (including the fan) is about 700W;

When fully configured, the power consumption of the whole system is no more than 2200W.

1.2.7.6 System Capacity

A single 40W ZXG10 BTS (V2.0) cabinet can support 12 TRXs. A single site and cell can support 36 TRXs at most. One BTS can support 3 cells at most.

A single 80W ZXG10 BTS (V2.0) cabinet can support 6 TRXs. A single site and cell can support 18 TRXs at most. One BTS can support 3 cells at most.

2 Shelves

Summary

The mechanical structure of ZXG10 BTS (V2.0) cabinet consists of top layer shelf, fan shelf, carrier shelf and dust-proof shelf. This chapter describes the mechanism, structures, functions and installation of these shelves.

2.1 Overview
ZXG10 BTS (V2.0) consists of 4 kinds of shelves: top layer shelf, fan shelf, carrier shelf and dust-proof shelf.

The structures and functions of the fan shelf and dust-proof shelf have been described in Section 1.1.1. This chapter emphasizes on the cabinet’s core shelves-carrier shelf and top layer shelf, which implement the cabinet’s service functions.

2.1.1 Structure
The composition and functions of the top layer shelf are described in Section 1.1.1.2. 

The composition and functions of the fan shelf are described in Section 1.1.1.3.

The composition and functions of the carrier shelf are described in Section1.1.1.1.

The composition and functions of the dust-proof shelf are described in Section 1.1.1.1.

2.1.2 Backplane 
In the cabinet, the backplane is used only by the carrier shelf and top layer shelf (CMM module).

The backplane used by the top layer shelf is MCMM.

MCMM carries 2 CMM boards in the active / standby mode, and transmits information between the control shelf, transceiver shelf, cabinet top and PDM.

The carrier shelf uses MTRM as its backplane.

MTRM carries 4 TRM modules and 2 AEM modules. It sends the clock and downlink data from CMM to TRM, and transfers the uplink data from TRM to CMM. Meanwhile, it receives the alarms output from AEM and FCM, and provides (12V power for tower amplification to the cabinet top.

2.2 Top Layer Shelf

2.2.1 Overview

In the top layer shelf, 1 PDM module and 2 CMM modules can be installed. PDM distributes –48V power to modules like CMM, TRM and FCM, and provides overload protection. CMM is the BTS’ main control unit, which implements Abis interface processing, BTS operation and maintenance, clock synchronization and generation, internal and external alarm collection and processing.

2.2.2 Top Layer Shelf Configuration
The full configuration of the top layer shelf is shown in Fig. 2‑1.
[image: image17.wmf]
Fig. 2‑1  Full Configuration of Top Layer Shelf

In the top layer shelf, 1 PDM and 2 CMMs can be configured.

The top layer shelf has a backplane, namely, the MCMM.

The MCMM is loaded with 2 CMM boards in the active/standby mode. CMM is connected with the backplane via plugs and sockets. During plugging/unplugging, the board can slide forward/backward along the guide rails.

2.2.3 Functions and Mechanism
The functions and mechanism of the top layer shelf are divided into two parts: PDM and CMM.

ZXG10-BTS (V2.0) is powered in the fully decentralized mode. The -48V primary power supply is distributed to CMM, TRM and FCM through PDM. The secondary power supply needed by each module is generated by the power supply module on each module itself.
The power distribution logic of PDM is illustrated in Fig. 2‑2.
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Fig. 2‑2  PDM Power Distribution Logic

The detailed functions and mechanism are described in Section 3.4.

2.2.4 Backplanes and Interfaces

In the top layer shelf, no backplane is available for the PDM module, while the CMM module has a backplane.

The MCMM carries 2 CMMs in the active/standby mode, and transmits information between the control shelf, transceiver shelf, cabinet top and PDM. It transmits clock and downlink data signals to TRM, and receives data signals from TRM. The data bus between CMM and TRM is 4M HW. At the same time, CMM sends the clock data to the TRM of each layer. The communication with the cabinet top includes collecting E1 and site IDs, monitoring the external environment, and transmitting clock (including the test clock) signals, as well as receiving the primary power distributed by PDM.
The interfaces of CMM associated with the backplane include the data/clock interface between CMM and TRM modules, Abis interface, data/clock interface between the cabinets within the same site, external environment monitoring interface, site ID collection interface and power interface. E1 interfaces are adopted for the Abis interface and data/clock interface between cabinets within the same site.
The layout of MCMM is shown in Fig. 2‑3.
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Fig. 2‑3  MCMM Backplane Layout
X1~X8: Sockets for active/standby CMM boards.
X15: A 7-pin primary power socket connected with –48V/+24V power distribution cables from PDM.
X1 and X5: 3-pin primary power sockets of CMM, coming from the X15.
X2, X3, X6 and X7: 2mm high-density Type-B 5(25-pin sockets.
X4 and X8: 2mm high-density Type-A 5(22-pin sockets with guide slots
X9 and X10: MCX coaxial cable sockets, connected to the rack top for test signals.
X11: A 26-pin high-density Type-D bracket socket, transmitting the 4 pairs of synchronous clocks between cabinets within the same BTS site.
X12: A 26-pin high-density Type-D socket and the configuration interface between cabinets within the same BTS site.
X13: A 26-pin high-density Type-D socket transmitting 6 pairs of E1 signals between BSC and BTS.
X14: A 68-pin Type-D high-density bracket socket and the interface between BTS and external environment monitoring equipment.
X16: 20-pin flat cable socket with locks, transmitting the data and clock signals between the CMM module and the TRM shelf of the first layer.
X17: 20-pin flat cable socket with locks, transmitting the data and clock signals between the CMM module and the TRM shelf of the second layer.
X18: 20-pin flat cable socket with locks, transmitting the data and clock signals between the CMM module and the TRM shelf of the third layer.

2.2.5 Backplane DIP Switches and Jumpers
A Type-D socket is installed on the top of each BTS (V2.0) cabinet. In the socket, a circuit board with a DIP switch is installed, which can be used to set the cabinet ID.
Upon power-on and initialization, CMM reads the ID to determine the cabinet level (active/standby), the SDH network synchronization clock port and the O&M timeslot position.
When the DIP switch is set ON, the ID collected by CMM is 0. On the contrary, it is 1.
Fig. 2‑4 shows a 16-bit number.
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Fig. 2‑4  Cabinet Top DIP Switch
INDOOR: the type of BTS (0 for indoor, 1 for outdoor);

SYN:

Network synchronization reference clock source (0 - E1 interface for clock extraction, 1 - SDH synchronization clock);

When SYN is set to 0, the frame clock extracted by the E1 interface is used as the network sync reference clock;

When SYN is set to 1, CMM receives the SDH synchronous clock from the E1 interface, and uses it as the synchronous reference clock;

CHANEL_NO:

When INDOOR is set to 0, the site monitoring equipment ports should be selected (00 - RS232 connected with the transparent channel, 01 - RS422 port connected with the transparent channel, and 10 - RS232 connected with the SMC).

When INDOOR is set to 1, the type of the outdoor site should be selected (00 - BS21 site, 01 - BS30 site, 10 - cost-cut BS30);

BTS_NO: the cabinet numbers within the same site (00 - master cabinet, 01 - slave cabinet 1, 10 - slave cabinet 2,);

SLAVE1_PORT: 

The E1 ports of the master cabinet used to connect the slave cabinet 1 (00 – Port C of the master cabinet, 01 – Port D of the master cabinet, 10 – Port E of the master cabinet, 11 – Port F of the master cabinet);

SLAVE2_PORT: 

The E1 ports of the master cabinet used to connect the slave cabinet 2 (00 – Port C of the master cabinet, 01 – Port D of the master cabinet, 10 – Port E of the master cabinet, 11 – Port F of the master cabinet);

SATE: 

Indicating whether to use the satellite Abis links (0 for ordinary Abis links and for satellite Abis links);

ABIS_PORT: 

O&M port No. (00 - Port A, 01 – Port B, 10 – Port C, 11 – Port D);

ABIS_TS:

O&M LapD timeslots on Abis interfaces (000 - Ts16, 001 - Ts31, 010 - Ts30, 011 - Ts29, 100 - Ts28, 101-Ts27, 110-Ts26, 111-Ts25); 

( Tip

1.
For DIP switches S1 and S2, “0” means “ON”, and “1” means “OFF”.

2.
The digits from 1 to 8 of the DIP switch S1 represent the ID digits from 0 to 7, and the digits from 1 to 8 of the DIP switch S2 represent the ID digits from 8 to 15.
2.3 Carrier Shelf

2.3.1 Overview
In each layer of the carrier shelf, 2 AEM modules and four TRM modules can be installed. In the GSM system, TRM controls and processes radio channels, sends and receives radio channel data, modulates and demodulates baseband signals on the radio carrier, and sends and receives radio carriers. AEM implements such functions as combination and distribution of air signals.
2.3.2 Carrier Shelf Configuration 

In the carrier shelf, 2 AEM modules and 4 TRM modules can be configured. The AEMs are installed at both sides of the carrier shelf. The full configuration of the carrier shelf is illustrated in Section Fig. 1‑5.
Each carrier shelf has a backplane, namely, MTRM.

MTRM carries 4 TRM modules and 2 AEM modules. The CMM modules are connected with the backplane through plugs and sockets. During plugging / unplugging, the board can slide forward / backward along the guide rails.
The dimensions of the MTRM backplane: 499 ( 195.5 ( 2.8 (mm) (length ( width ( height).

The backplane is fixed on a reinforced steel plate with M4 combination screws, and then mounted in the carrier shelf as a whole. Round holes are available on the backplane for the module positioning pins, so that the modules can be easily plugged / unplugged and accurately aligned. Spare space is available atop the backplane. Cover this space with a metal baffle, which can be fixed on the shelf with four M4 screws.
2.3.3 Functions and Mechanism

The functions and mechanism of the carrier shelf are divided into two parts: TRM and AEM.

The functions and mechanism of TRM are described in Section 3.5.

The functions and mechanism of AEM are described in Section 3.6.

2.3.4 Backplanes and Interfaces
One backplane MTRM is available on each layer of carrier shelves.

The MTRM carries 4 TRM modules and 2 AEM modules. It sends the clock and downlink data from CMM to TRM, and sends the uplink data from TRM to CMM. Meanwhile, it receives the alarms output by AEM and FCM, and provides (12V power for tower amplification to the cabinet top.

The MTRM layout is shown in Fig. 2‑5 (the components with broken lines are on the rear of the backplane).
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Fig. 2‑5  MTRM Backplane Layout
The interfaces are defined as below: 

X20~X31: Sockets for AEM and TRM.
X35: An 11-pin socket, connected with power distribution line from PDM.
X20 and X30: 3-pin primary power sockets of the AEM board.
X22, X24, X26 and X28: 3-pin primary power sockets of the TRM board, all coming from X35.
X21 and X31: 2mm high-density Type-A 5(22-pin sockets with guide slots for AEM.
X23, X25, X27 and X29: 2mm high-density Type-A 5(22-pin sockets with guide slots for TRM.
X32: A 16-pin flat cable socket used to transmit FCM alarm signals of this layer.
X33: 20-pin flat cable socket with locks used to transmit data and clock signals between CMM and TRM modules.
X34: A 10-pin flat cable socket used to transmit power from TRM for tower amplification.

3 Modules

Summary

ZXG10-BTS (V2.0) is a part of the ZXG10-BSS system. This chapter mainly describes all modules of the system from such aspects as structure, layout, functions, indices and the related precautions.

3.1 Overview

The hardware of ZXG10-BTS (V2.0) mainly includes the Control & Maintenance Module (CMM), Transceiver Module (TRM), Antenna Equipment Module (AEM), Fan Control Module (FCM), Power Distribution Module (PDM) and Backboard Transmission Module (BTM). Its hardware structure is illustrated in Fig. 3‑1.
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Fig. 3‑1  ZXG10 BTS (V2.0) Hardware Structure

The locations of individual modules in the BTS (V2.0) cabinet are shown in Fig. 3‑2 and Fig. 3‑3.


[image: image23.wmf]
Fig. 3‑2  Module Locations Inside the Cabinet (40W full configuration)


[image: image24.wmf]
Fig. 3‑3  Module Locations Inside the Cabinet (80W full configuration)

The main functions of the modules:
1.
Control & Maintenance Module (CMM)

It implements such functions as the Abis interface processing, BTS operation & maintenance, clock synchronization and generation, internal / external alarm collection and processing, etc.

2.
Transceiver Module (TRM)

In the GSM system, TRM mainly controls and processes radio channels, sends and receives radio channel data, modulates and demodulates baseband signals on the radio carrier, and sends and receives radio carriers.
3.
Antenna Equipment Module (AEM)

AEM combines and distributes the air signals. It consists of six kinds of combiner distribution units: Combiner Distribution Unit (CDU); Combiner Extension Unit (CEU) and Receiver Distribution Unit (RDU).

Through the combination of CDU, RDU and CEU, AEM provides various site configurations for ZXG10-BTS (V2.0).

4.
Fan Control Module (FCM)

In the thermal design of ZXG10-BTS (V2.0), the carrier shelf is the major heat source. Therefore, a fan layer is designed on each carrier shelf, with 2 fans and 1 fan control board installed, to ensure the normal operation of the system. FCM collects and monitors the temperature inside the carrier shelf, and simultaneously uses the fan to dissipate the heat out of the cabinet.

5.
Power Distribute Module (PDM)

It distributes -48V DC power to various modules, and provides overload protection and the filtering function for the basic power input.
6.
Backboard Transmission Module (BTM)

BTM transmits signals between internal modules, between cabinets within the same site, and between the cabinet and BSC. BTM includes such boards as MCMM, MTRM and DIDB.

3.2 Outline Structure

In the front of ZXG10-BTS (V2.0) cabinet are the four major modules: CMM, TRM, AEM and PDM. The module consists of panels and circuit boards. The outline structure of TRM is shown in Fig. 3‑4.


[image: image25.wmf]
Fig. 3‑4  TRM Outline Structure

There are three types of AEM modules: CDU, CEU and RDU. Except for their panels, their outlines are approximately the same. The outline structure of CDU is shown in Fig. 3‑5.


[image: image26.wmf]
Fig. 3‑5  AEM (CDU) Outline Structure

The outline structure of CMM is shown in Fig. 3‑6.

[image: image27.wmf]
Fig. 3‑6  CMM Outline Structure

The outline structure of PDM is shown in Fig. 3‑7.

[image: image28.wmf]
Fig. 3‑7  PDM Outline Structure

3.3 Circuit Board Illustrations

In the detailed circuit description, many component figures are used, as described in Table 3‑1.
Table 3‑1  Illustration Description

	Component Name
	Schematic Illustration
	Description

	Serial ports (RJ45)
	[image: image29.wmf](1)


	The front view of a serial port in the circuit board’s pull-down panel drawing (from the front of the circuit board panel). In the schematic drawing of DIP switches and jumpers, the corresponding graphic is (2).

	
	[image: image30.wmf](2)


	The front view of a serial port in the schematic drawing of DIP switches and jumpers (from the side of the circuit board). In the circuit board’s pull-down panel drawing, the corresponding graphic is (1).

	DIP switches
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	The front views of 8-digit and 4-digit DIP switches in the circuit board’s pull-down panel drawing (from the front of the circuit board panel). In the schematic drawing of DIP switches and jumpers, the corresponding graphic is (2).
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	The front views of 8-digit and 4-digit DIP switches in the schematic drawing of DIP switches and jumpers (from the side of the circuit board panel). In the circuit board’s pull-down panel drawing, the corresponding graphic is (1).
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	The side views of 8-digit and 4-digit DIP switches in the schematic drawing of DIP switches and jumpers (from the side of the circuit board panel). In the circuit board’s pull-down panel drawing, no graphic is available for such DIP switches. The graphics of DIP switches at other digits are similar to them. The black block indicates the dialed position, also the default position of the DIP switch. It can be OFF or ON. 

	Reset

switch
	[image: image34.wmf](1)


	The front view of a reset switch on the circuit board’s pull-down panel drawing (from the front of the circuit board panel). In the schematic drawing for DIP switches and jumpers, the corresponding graphic is (2).

	
	[image: image35.wmf](2)


	The front view of a reset switch in the schematic drawing of DIP switches and jumpers (from the side of the circuit board). In the circuit board’s pull-down panel drawing, the corresponding graphic is (1).

	
	[image: image36.wmf]
	The front view of a reset switch in the schematic drawing of the circuit board VIP switches and jumpers.


3.4 Operation and Maintenance Unit CMM

3.4.1 Overview

CMM (Controller & Maintenance Module) implements such functions as Abis interface processing, BTS operation & maintenance, clock synchronization and generation, internal/external alarm collection and processing.

3.4.2 Functions and Mechanism
Major functions of CMM: 
1.
BTS interface functions
1)
Extracting synchronous clock signals from E1 links as the reference clock of BTS, and implementing synchronization between BTS and BSC.
2)
Providing a transparent channel for service data transmission between TRM and BSC.
3)
Supporting compressed transmission of LapD signaling. In the downlink direction, CMM transmits LapD signaling transparently. In the uplink direction, CMM compresses the signaling of several TRMs in one timeslot for transmission, and the receiving end identifies the signaling according to TEI.
4)
Providing the external environment alarm with a physical transparent channel, via which the alarm information of external environment monitoring system can be transmitted to the background operation & maintenance center.
5)
Supporting multiple networking modes of Abis interface, such as star, chain and tree, and multiple BTSs can share the PCM link.
6)
Supporting the cascading between multiple physical cabinets within the same site.
2.
Providing various clocks needed by BTS
1)
Providing various clocks needed by BTS.
2)
Implementing network synchronization of clocks when the system is configured as the synchronous working mode in the whole network.
3)
Generating and implementing TRM frame number synchronization in the same cabinet.

4)
Implementing frame number synchronization between different cabinets within the same site.

3.
Remote operation & maintenance function of BTS

CMM is the proxy of BSC to manage BTS. BSC performs remote operation & maintenance over BTS via CMM.
1)
BTS status management, including blocking the site, cell, FU, CU, CH (channel), etc.
2)
BTS configuration management, including software downloading, channel configuration and functional parameter setting.
3)
BTS equipment management, including BTS hardware information, software information, and functional module composition.
4)
BTS monitoring management, monitoring running conditions of each unit, as well as collecting and reporting the alarm information.
5)
BTS test management, including the function test of hardware modules/boards and the loop test of radio channels.
6)
Remote resetting of CMM and TRM.
7)
Database management
4.
Local operation & maintenance functions of BTS
The Local Manager Terminal (LMT) performs local operation & maintenance over BTS via CMM.
1)
Clock calibration function.
2)
Checking the program variables.
3)
Locally setting fixed parameters.
4)
Locally downloading, upgrading and debugging the software.
5)
Local fault test, such as the operation & maintenance path test.
5.
Equipment alarm collection
1)
Collecting the alarm information of each TRM in BTS.
2)
Collecting the alarm information of the backbone nodes in the environment monitoring equipment.
3)
Controlling the status of some backbone nodes in the environment monitoring equipment.
6.
Active/standby hot backup

1)
Hot backup of the configuration data
2)
Hot backup of frame numbers and clock signal.
CMM consists of seven parts: the main controller unit, BTS interface unit, clock unit, environment monitoring unit, active/standby interface unit, MMI unit and power supply unit. The functional structure is shown in Fig. 3‑8.
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Fig. 3‑8  CMM Functional Structure

3.4.2.1 Main Controller Unit
CMM employs the powerful embedded CPU subsystem as the main controller of the whole system. The main controller unit implements initialization and connection configuration for the BTS interface unit. It implements the phase lock algorithm of the clock unit and accumulates frame numbers, collects alarms of the external environment monitoring system, provides the communication link with the BTS’ internal modules, configures and monitors the internal equipment of the BTS. It provides 1Mbps HDLC links used for the active/standby hot backup of CMM configuration data. It also provides 256kbps HDLC links used by the active/standby CMM to transmit frame numbers.
3.4.2.2 BTS Interface Unit

The BTS interface unit consists of relay array, E1 interface, switching unit and BS interface.
The relay array is used for the active/standby switchover of E1 interfaces. It also implements automatic bridge connections (A-D bridge connection, B-E bridge connection and C-F bridge connection) of the cascaded E1 interfaces after CMM powers down.
The E1 interface extracts clock from the data stream of Abis interface as the reference clock of the clock unit, realizing synchronization between BTS and BSC. The E1 interface circuit can prevent lightning and overvoltage, granting the E1 interfaces with certain immunity capability.

The BTS interface unit provides 6 lines of E1 access used for the cascading between Abis interfaces and sites and the cascading between cabinets within the same site. During normal configuration, 3 E1s are used as Abis interface connecting BSC, and the other 3 E1s are used to cascade the next BTS. They also can be configured flexibly as per special requirements.
The switching unit implements connections between the main cabinet and cascaded sites, between different cabinets within the same site, between CMM and TRM inside a cabinet. The configuration of the switching unit is implemented by the main controller unit.
The BS interface is the interface between CMM and TRM. It implements differential drive of Low Voltage Differential Signaling (LVDS) between HW and CLK in the cabinet.
3.4.2.3 Clock Unit
The clock unit implements phase lock and frame number counting of the 13M GSM system clock.
It generates various clock signals required by the system, including digital 13M clock and clocks required by E1 interfaces and other links. 
It implements Frame Clock (FCLK) synchronization of individual TRMs within the same site and the same cabinet.
The clock unit has two working modes: free-run mode and network synchronization mode. The working mode of the clock unit is configured via the background. When configured in the network synchronization mode, the clock unit implements network synchronization for the clocks.
3.4.2.4 Environment Monitoring Unit
The unit consists of 4 parts: input / output of environment monitoring backbone nodes, transparent path of environment monitoring equipment, fan control, and outdoor ECU alarm collection.

1.
Input / output of environment monitoring backbone nodes

The environment monitoring unit can collect the alarms from 12 pairs of backbone nodes, and output 8 pairs of backbone node alarm signals. After passing the drive circuit, the 12 pairs of backbone node alarm signals are sent via the data bus to the main control unit for processing. After passing the data bus of the main control unit, the 8 pairs of backbone node alarm signals are isolated by the 8-digit latch for output to control the 8 relays that are used to output backbone node alarms.
2.
Transparent path of environment monitoring equipment
CMM provides external environment monitoring equipment with a transparent path to BSC, as well as RS232 interface, RS422 interface, 2M and 8K differential clocks. In the transparent path, after multiplexing/de-multiplexing, alarm signals are transmitted between the external environment monitoring equipment and BSC.
3.
ECU alarm collection
CMM provides the Environment Control Unit (ECU) with a RS232 interface, so it can directly communicate with the serial interface of the main control unit.
3.4.2.5 Active/standby Interface Unit
To improve CMM reliability, CMM works in active/standby hot backup mode.
During active/standby switchover, links will not break for the signaling and services of all TRMs, the ongoing calls can continue, and the frame number synchronization of each TRM in the same site and the same cabinet is ensured. The static configuration data are synchronized between the active and standby CMMs. After switchover, the dynamically generated data are recollected by the active CMM.
Active/standby interfaces include the active/standby competition interface, active/standby status interface, active/standby clock interface and active/standby data / frame number communication interface.
The active/standby competition and active/standby status interfaces directly control the selective connection of the E1 interface relay, enabling of the BS interface data and clock, selection of active/standby status indicators and communication link clocks of the active/standby interfaces.
The active/standby data communication interface is a 1M HDLC full-duplex link, used to transmit active/standby synchronization data. The active/standby frame number communication interface is a 256K HDLC full-duplex link, used to transmit the active/standby frame numbers. At the same time, it compares software counting and hardware counting of frame numbers. If they cannot match, active/standby switchover will happen.
3.4.2.6 MMI Interface Unit
The MMI unit implements the interfacing function between LMT and CMM. 
LMT performs local operation & maintenance over BTS via the MMI interface unit.

3.4.2.7 Power Supply Unit

The power unit provides working power for CMM, at the same time, it reports its working status to CMM.
The power unit converts the input -48V to digital +3.3V and analog +12V to power CMM. Besides, it provides over-voltage and under-voltage checks for the output voltage, and reports the working status to CMM. The power unit adopts partial hot backup working mode.

3.4.3 Indicators, Layout, and DIP Switches of CMM
3.4.3.1 Indicators

On the CMM panel, there are 6 indicators, 1 external test port (ETP) and 2 buttons (1 reset button RST, and 1 manual active/standby switching button M/S). The 6 indicators are: PWR, RUN, SYN, CLK, MST and STA in turn. The CMM panel is shown in Fig. 3‑9.
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Fig. 3‑9  CMM Panel

The CMM panel indicators are described in Table 3‑2. After CMM is powered on, the green indicator PWR is on. Upon hardware initialization, all indicators will flash once to indicate whether the indicators are working normally. If the self-test fails, the indicator RUN is in red and the board restarts in 3 seconds.

Table 3‑2  CMM Indicators Definitions

	Indicator
	Color
	Name
	Meaning
	Working Mode

	1
	Green/red
	PWR
	Power indication
	Green: normal

Red: alarm

Off: power failure or other causes

	2
	Green
	RUN
	Running indication
	Blinking green indicator (4 Hz): Boot operation

Blinking green indicator (1 Hz): Application operation

Other: The system is abnormal.

	3
	Green/red
	SYN 
	Indication of clock synchronization modes
	Green indicator On: Network clock synchronization at the Abis interface 
Blinking green indicator (1 Hz): Network clock synchronization via SDH

Blinking red indicator (1 Hz): Alarm for E1 frame out-of-synchronization

Red indicator On: E1 line is broken or unconnected.

Off: Free run

	4
	Green/red
	CLK
	Clock indication
	Green indicator On: Network synchronization locked.

Blinking green indicator (1 Hz): Phase being locked

Red indicator On: Clock fault

	5
	Green
	MST
	Active/standby indication
	Green indicator On: Active

Green indicator Off: Standby

	6
	Green/red
	STA
	Status indication
	Off: normal
Blinking green indicator (1 Hz): System initialization (Low). See Note 3.

Blinking green indicator (4 Hz): Loading software 
Blinking red indicator (1 Hz): LAPD link broken (High). See Note 1
Blinking red indicator (4 Hz): HDLC link broken (Low). See Note2.
Red indicator On: Other alarms for temperature, clock and frame number.

	7
	No-lock button
	M/S
	Active/standby switchover button
	This is the standby board. It is invalid to press this button.

This is the active board, with the standby board available. When the standby board works normally, pressing this button results in active/standby switchover.

	8
	No-lock button
	RST 
	Reset button
	Press this button to reset this module


Note 1: Low and high indicate the priority.

Note 2: No LAPD link broken alarm on CMM.
Note 3: No HDLC alarm is generated on the active CMM of the active cabinet. The HDLC link broken alarm on the active CMM of the standby cabinet is defined as CCComm indication (communication between the active CMMs of the caibnet). Therefore, the HDLC link broken alarms of all standby CMMs are defined as CCComm indication (between active and standby CMMs).
3.4.3.2 Internal Layout of CMM

There is only one board inside the CMM module, as shown in Fig. 3‑10.
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Fig. 3‑10  CMM Layout

HL1~HL6 are indicators, S1 and S2 are reset switches, and S3~S9 are DIP switches.

3.4.3.3 Jumpers and DIP Switches

Switch S1 is used to reset the CMM;

Switch S2 is used for CMM active/standby switchover;

DIP switches S3~S8 are used to configure the matching impedance of the E1 receiving end. These switches share the same setting, as shown in Table 3‑3: 

Table 3‑3  CMM DIP Switches S3~S8 

	
	1
	2
	3
	4

	75Ω impedance match (coaxial cable)
	ON
	ON
	OFF
	OFF

	120Ω impedance match (twisted pair cable)
	OFF
	OFF
	ON
	ON


DIP switch S9 is used to connect or disconnect the ground of the E1 transmitting end, as shown in Table 3‑4.

Table 3‑4  CMM DIP Switch S9

	
	1
	2
	3
	4
	5
	6
	7
	8

	Not grounded
	OFF
	OFF
	OFF
	OFF
	OFF
	OFF
	X
	X

	Grounded
	ON
	ON
	ON 
	ON 
	ON 
	ON 
	X
	X


Note: “X” means this switch is not used.

3.4.4 External Interfaces 

On the CMM module panel, there is only one test port EPT. Connect the PC and BTS (V2.0) via serial port RS232 and the network port. Table 3‑4 Local operation and maintenance (LMT) can be implemented on this terminal. To connect a test instrument, set it on the working table and connect the test cable to the port to be tested.
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Fig. 3‑11  Local Operation and Maintenance of ZXG10 BTS (V2.0) 

3.5 Transceiver Module

3.5.1 Overview
In the GSM system, the Transceiver Module (TRM) mainly controls and processes radio channels, sends and receives radio channel data, modulates and demodulates baseband signals on the radio carrier, sends and receives the radio carriers and collects alarms on the fans and AEM.

3.5.2 Functions and Mechanism
For the GSM900/EGSM900 system, 40W and 80W transceiver units are respectively designed for ZXG10 BTS (V2.0). The GSM1800 system only has a 40W transceiver unit. The functions of this 40W transceiver unit are implemented by an independent TRM module: by TRMG in the GSM900/EGSM900 band, and by TRMD in the GSM1800 band. The functions of the 80W transceiver unit are implemented by the STR and SPA modules. In the GSM900/EGSM900 band, the functions are implemented by STRG and SPAG. See Table 3‑5.
Table 3‑5  TRM Categories

	Category
	Working Band
	Composition
	Description

	Transceiver unit (40W)
	GSM900 or EGSM900
	TRMG
	Working at GSM900 or EGSM900 band

	
	GSM1800
	TRMD
	Working at GSM1800 band

	Transceiver unit (80W)
	GSM900 or EGSM900
	STRG and SPAG
	Working at GSM900 or EGSM900 band


The TRM module is divided into three functional units: Transceiver Process Unit (TPU), Radio Carrier Unit (RCU) and Power Amplifier Unit (PAU). Two types of power amplifier units are available: 40W and 80W, respectively indicated with PAU (40W) and SPAU - Super Power Amplifier Unit. In the 80W cabinet, TPU and RCU form a STRU.

The locations of TPU, RCU and PAU in the system are shown in Fig. 3‑12.
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Fig. 3‑12  Locations of TPU, RCU and PAU in the System
Besides, each TRM contains a DPAS board, which supplies power to PAU in TRM, and reports the over/under-voltage alarms about the power supply of the power amplifier to TPU.
3.5.2.1 TPU

As one of the core units of ZXG10-BTS (V2.0), TPU features the following functions:
1.
Managing the entire TRM, including software version updating via CMM, DSP software loading, radio channel management, test data reporting, alarm signal collection and reporting to CMM.
2.
Processing and converting the GSM signaling protocol.
3.
Processing the data of all full duplex channel basebands on a TDMA frame.
4.
Supporting the full-rate voice service channel, enhanced full-rate voice service channel, full-rate data service channel and GPRS channel services.
5.
Supporting static and dynamic power control.
6.
Supporting frequency hopping;

7.
Supporting self-loop test.

TPU mainly consists of the CMM interface and some other modules, including clock generation module, signaling processing and control module, baseband processing module, modulation module, frequency hopping module, self-loop module, receiving module and alarm module. Its hardware structure is illustrated in Fig. 3‑13 TPU hardware structure.
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Fig. 3‑13  TPU Hardware Structure 

Functions of individual modules: 

1.
CMM interface and clock generation module
According to the synchronous signal provided by CMM, the CMM interface, together with the clock generation module, generates the synchronous clock signal for communication between TPU and CMM. It organizes and sends uplink data to CMM according to certain timeslots.
Besides, it generates TDMA clock signals for this TRM, such as FCLK and OBCLK.
2.
Signaling processing and control module
Processing and converting the GSM signaling protocols, including the layer-2 protocol LapD with BSC, layer-2 protocol HDLC with CMM, layer-2 protocol LapDm with the Um interface and the layer-3 radio resources management protocol.
Monitoring the running status of TPU’s processors and the status of RCU, and sends alarms to CMM.
Generating the frame numbers on the real time basis.
Implementing static power control.
3.
Baseband processing module
The module processes the basebands of 8 channels on one TDMA frame. In the downlink direction, it implements rate adaptation, channel coding, interleaving, and forming of the TDMA burst pulse. In the uplink direction, it combines the two-channel diversity receiver signals from the receiving module, and implements digital demodulation (GMSK demodulation and equalization), de-interleaving, channel decoding and rate adaptation.
4.
Modulation module
Based on the TDMA burst pulse formed by the baseband processing module, the modulation module adds the dynamic power information of this timeslot to generate a baseband digital I/Q signal, and then sends the signal to RCU for processing.
5.
Frequency hopping module
If TRM is configured as frequency hopping, the signaling processing and control module sets the initial frequency point of each PLL, modifies the frequency points and generates the frequency hopping sequence. Then, it sends them to the frequency hopping module via the baseband processing module, which extracts the frequency control information in its downlink burst pulse, and generates the signal required to control the transmission and receiving PLLs during RF hopping, so that the frequency hopping function is implemented.
6.
Self-loop module
This module extracts, from the downlink burst pulse generated by the baseband processing module, the information bits used for self-loop test control so as to control the self-loop switch of RCU.
7.
Receiving module
From RCU, this module receives the two paths of high-speed parallel signals sampled alternatively by the two receivers. The baseband I/Q signals formed after processing are transmitted to the baseband processing module in the serial mode.
8.
Alarm module
This module collects the alarm information of RCU, which is then sent to CMM for processing via the signaling processing and control module.
3.5.2.2 RCU 
The main functions of RCU in TRM:
1.
RF signal transmission, including GMSK baseband signal generation, frequency conversion, power amplification and power control.
2.
RF signal receiving, including frequency conversion, filtering, intermediate amplifier, A/D conversion and restoring back to I/Q signals.

3.
RF signal loopback, including extracting sample signals at PA output, frequency conversion to the corresponding receiving frequency and baseband signal conversion. The function test is performed by TPU.

4.
Status inspection of each RCU, including the forward / reverse power inspection at the PA output end, temperature inspection and the locking indication of the frequency synthesizer.
3.5.2.3 PAU Unit

PAU is used in the system to amplify the downlink GMSK modulation RF signal. Different from the design of ZTE’s first generation of BTS, this PAU is located in the TRM module of ZXG10-BTS (V2.0), and forms the TRM module with RX, RX and other modulation and control units.
The GMSK modulation RF downlink signal sent by the TX board in TRM is amplified by a microwave power amplifier module and a microwave power amplifier tube. The gain is 40dB or so. After amplification, PAU outputs the downlink power of 40W or so. At the output end of PAU, the forward power and reverse power are inspected for system monitoring. Temperature inspection signals and RF-LOOP signals are provided during the inspection.
Main technical indices of PAU:
Frequency range: GSM900, EGSM900 or GSM1800 band

Rated output power of PAU (40W): 46dBm(0.5dB

Rated output power of SPAU: 49dBm(0.5dB

In-band power fluctuation: (1dB

Power dynamic range: (42dB

Gain of PAU (40W): 40dB

Gain of SPAU: 43 dB (+6dBm input)

Input standing wave ratio of PAU (40W): <1.5
Input standing wave ratio of SPAU: <2.0
Secondary harmonic suppression: (-35dBc

Triple harmonic suppression: (-45dBc

PA efficiency: (30%

Its spurious indices comply with the requirements specified in GSM05.05 and GSM11.21.

3.5.3 TRMG/TRMD Module
The TRMG module operates in GSM900 or EGSM900 band, while the TRMD module operates in GSM1800 band. Their output power is 40W.

Its functions and mechanism are described in 3.5.2 of this chapter.

3.5.3.1 TRMG/TRMD Panel
On the TRMG panel, there are 6 indicators, 1 external test port (ETP), 1 reset button RST, 1 PA output port TX, and 2 receiving input ports RX1 and RX2. These 6 indicators are: PWR, RUN, MOD, TST, ACT and STA in turn. The TRM (40W) panel is shown in Fig. 3‑14.
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Fig. 3‑14  TRM Panel
The TRMG panel is described in Table 3‑6, After the TPU is powered on, the PWR green indicator turns on. When the hardware is initialized, all the indicators flash once at the same time to verify whether they work normally. Besides, there is a button on the panel to test the hardware of TPU.
Table 3‑6  TRMG Panel Description

	Identifier
	Full Name
	Description

	TRMG
	Transceiver module for GSM/EGSM 900
	Name of the transceiver module for GSM/EGSM 900 system (40W TRM)

	PWR
	Power
	Power indicator

	RUN
	Run
	Running indicator

	MOD 
	Model
	BCCH mode indicator

	TST 
	----
	Standby

	ACT
	Active 
	Channel activation indication

	STA
	State
	Status indicator

	RST 
	Reset
	Resetting button

	TX
	Transmitter
	Power amplifier output port

	RX1
	Receiver 1
	Receiver input

	RX2
	Receiver 2 (for diversity)
	Diversity receiver input

	ETP
	Extend Test Port
	External test port


Note: the TRMD panel is completely the same as the TRMG except for the name.

3.5.3.2 TRMG/TRMD Indicators
The TRMG and TRMD panel indicators are described in Table 3‑7.

Table 3‑7  TRM Indicators

	Indicator
	Color
	Name
	Meaning
	Operation Mode

	1
	Green/red
	PWR
	Power indication
	Green indicator ON: normal

Red indicator ON: alarm

Off: Power failure or other causes

	2
	Green
	RUN
	Running indication
	Blinking green indicator (4 times / second): Boot operation

Blinking green indicator (1 time / second): Application operation

Other: The system is abnormal.

	3
	Green/red
	MOD 
	Channel mode indication
	Green indicator ON: BCCH indication, no broadcast of System Info

Blinking green indicator (1 time / second): BCCH indication, and broadcasting the System Info

Off: Non-BCCH indication

Red indicator ON: BCCH blocked (including blocking on any BCCHext)

	4
	Green/red
	TST 
	-
	Standby

	5
	Green
	ACT
	Channel activation indication
	Blinking green indicator: Channel activation indication, see Note 1.

Blinking red indicator: Channel blocked, see Note 1

Red indicator ON: CU barred

	6
	Green/red
	STA
	Status indication
	OFF: Normal

Blinking green indicator (1 time / second): System initialization (Low), see Note 2

Blinking green indicator (4 times / second): Loading software (High)

Blinking red indicator (1 time / second): LAPD link broken (High)
Blinking red indicator (4 times / second): HDLC link broken (Low)
Red indicator ON: All other alarms including temperature, clock and frame number alarms

	7
	No-lock button
	RST 
	Reset switch
	Press this button to reset this module


The channel activation indication displays the number of activated channels. TRM adjusts the width of the indicator control pulse according to the number of activated channels, so as to display the number. When 0 timeslot is activated, 00000000 is displayed. When 1 timeslot is activated, 1000000 is displayed. When 2 timeslots are activated, 11000000 is displayed. When 3 timeslots are activated, 11100000 is displayed. When 4 timeslots are activated, 11110000 is displayed. When 5 timeslots are displayed, 11111000 is displayed. When 6 timeslots are activated, 11111100 displayed. When 7 timeslots are activated, 11111110 is displayed. When 8 timeslots are activated, 11111111 is displayed. “0” indicates “off”, and “1” indicates “ON”. Note 2: Low and high indicate the priority.

Notes: 1. The display time of each bit, i.e., Td, is temporarily defined as 4Hz (0.25s), and the whole status display period is 16*Td=4s 
2. For combined channels such as TCH/F, SDCCH/8 and SDCCH/4, the timeslot will be regarded as activated as long as any logic sub-channel on this channel combination is activated (e.g., one SDCCH sub-channel is activated). 
3. When some timeslots are assigned as the public control channel and dedicated control channel (such as mainBCCH channel combination and extBCCH channel combination), they are defined as non-activated and will not be kept in the ACT display statistics. 
4. In the case of extBCCH channel combination, only when all configured BCCH channels are normal, and system messages are sent, will the green indicator flash. If one or more extBCCH channels are blocked or fail, the red indicators will flash according to the blocked or failed numbers. The flashing time is the same as “1”. If all allocated extBCCH channels are blocked or fail, the red indicators always stay on.

3.5.3.3 External Interfaces

The TRMG/TRMD RF interfaces can be connected with the five types of AEM modules. The RF output port TX can connect TX1 and TX2 of CDU, TX1~TX4 of CEU, and ITX ports of ECDU and DCDU modules.

The RF input ports RX1 and RX2 can connect RX1~RX4 of CDU, RX1~RX4 of RDU, RX1~RX4 of CEU, RX1, RX2, RXD1 and RXD2 of ECDU and DCDU.

The connection relations are illustrated in Fig. 3‑15.
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Fig. 3‑15  TRM external Interface Connections 

Table 3‑8  Connection of TRM and AEM Modules

	Serial No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	TRM1TX~AEM1TX1

	2
	SMAJW-SM86-SMAJW
	TRM1RX1~AEM1RX1

	3
	SMAJW-SM86-SMAJW
	TRM1RX2~AEM2RX4


3.5.3.4 Index

The greatest output power of this module is about 46dBm.

3.5.4 STRG Module

In ZXG10-BTS (V2.0), a transceiver unit with an output power of 80W at 900M band is also designed. This unit includes two modules: STRG and SPAU. The former implements the functions of TPU and RCU, and the latter implements the functions of PAU.

Its functions and mechanism are described in 3.5.2 of this chapter.
3.5.4.1 Description of STRG panel
On the STR panel, there are 6 indicators, 1 TRM transceiver module output OTX (6dBm), 1 forward power monitoring input PFI, 1 Signal Interface (SI), 2 receiver input ports RX1 and RX2, and 1 external test port (ETP). These 6 indicators are: PWR, RUN, MOD, TST, ACT and STA in turn. The STR panel is shown in Fig. 3‑16
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Fig. 3‑16  TRMG Panel Description

The SRG panel is described in Table 3‑9.
Table 3‑9  STRG Panel Description
	Identifier
	Full Name
	Description

	STRG
	Super Transceiver Module for GSM/EGSM 900
	The TRM module for the GSM/EGSM 900 system (80W TRM)

	PWR
	Power
	Power indicator

	RUN
	Run
	Running indicator

	MOD 
	Model
	BCCH mode indicator

	TST 
	---
	Standby

	ACT
	Active 
	Channel activation indication

	STA
	State
	Status indicator

	RST 
	Reset
	Resetting button

	OTX
	Output TX
	TRM transmission output

	PFI
	Power Forward Input
	Forward power monitoring input

	SI
	Signal Interface
	Signal interface

	RX1
	Receiver 1
	Receiver input

	RX2
	Receiver 2 (for diversity)
	Diversity receiver input

	ETP
	Extend Test Port
	Extend test port


3.5.4.2 STRG Indicator Description
The STR panel indicator description is the same with that of TRM. Please see Table 3‑7 of Section 3.5.3.2 for details.

3.5.4.3 External Interfaces 

The RF output port TX of STRG is connected with the ITX port of SPAG.

The RF input ports RX1 and RX2 can be connected with RX1~RX4 of CDU, RX1~RX4 of RDU, and RX1~RX4 of CEU.

The external interfaces of STRG are shown in Fig. 3‑17.
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Fig. 3‑17  External Interfaces of STR

The connections are described in Table 3‑10.

Table 3‑10  External Interface Connections of STR

	Serial No.
	Name
	Interface 1
	Interface 2

	1
	SMAJW-SM141-SMAJW 
	SPAG TX port
	CDUG ETX port

	2
	SMAJW-SM86-SMAJW
	STRG FPI port
	SPAG1 FPO port

	3
	(80W) Front panel alarm cable
	STRG SI port
	SPAG SI port

	4
	SMAJW-SM86-SMAJW
	STRG OTX port
	SPAG ITX port

	5
	SMAJW-SM86-SMAJW
	CDUG RX1 port
	STRG RX1 port

	6
	SMAJW-SM86-SMAJW
	STRG RX2 port
	RDUG RX4 port


3.5.4.4 Indication and Hot Plugging/Unplugging

The output power of this module is about 6dBm.

3.5.5 SPAG Module

SPAG functions as PAU at GSM900 or EGSM900 band. STRG and SPAG form the 900M TRM modules. The input power of SPAG is 6dBm, while its output power is 80W.

Its functions and mechanism are described in Section 3.5.2 of this chapter.

3.5.5.1 SPAG Panel

On the SPAG panel, there are 1 input port ITX for power amplifier excitation signal, 1 forward power monitoring output port FPO, 1 power amplifier output TX and 1 SI. The panel is shown in Fig. 3‑18.
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Fig. 3‑18  SPA Panel 
The SPA panel is described in Table 3‑11.
Table 3‑11  SPA Panel Description

	Identifier
	Full Name
	Description

	SPAG
	Super Power Amplifier for GSM/EGSM 900
	The power amplifier module for the GSM/EGSM 900 system (80W power amplifier module)

	ITX
	Input TX
	The input port for power amplifier excitation signals 

	FPO
	Forward Power Output
	Forward power monitoring output port

	TX
	Transmitter
	Power amplifier output port

	SI
	Signal Interface
	Signal interface


3.5.5.2 SPAG Interface Description

The SPAG module is connected with STR on one side, and with AEM on the other side. The connection relations are: 

The input port ITX is connected with the TX port of STRG.

The output port TX can be connected with TX1 and TX2 of CDU, and TX1~TX4 of CEU.

The signal interface S1 is connected with the signal interface of STR.

Please see Fig. 3‑17.

3.5.5.3 Index

The input RF signal power of this module is 6dBm, while its output power is about 80W.

3.6 AEM Module

3.6.1 Overview

The location of AEM in the system is shown in Fig. 3‑19.
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Fig. 3‑19  Location of AEM in the Whole System

Main functions of AEM:
1.
Combining the transmission signals of multiple carriers.
2.
Providing bi-directional channels between BTS and the antenna for signals on the transmitting / receiving frequency bands.
3.
Reporting alarms when SWR of the antenna port deteriorates.
4.
Suppressing interference and spurious emission beyond the working frequency band.
3.6.2 AEM Module Classification

AEM contains 3 types of Combiner Distribution Units: Combiner Distribution Unit (CDU), Combiner Extension Unit (CEU) and Receiver Distribution Unit (RDU). The configuration of each carrier can be implemented via the combination of various units.

To solve the current channel jam of the GSM900 system, the bandwidth of the GSM900 band is extended by 10MHz downward, therefore, the bandwidth is 880~915MHz (uplink frequency) and 925~960MHz (downlink frequency). The corresponding frequency of AEM is also shifted, but other indices are not changes. The specific derivation relations and the AEM categories thus generated are described in the Appendix.

Besides, each AEM includes a power interface board – DAEM, which provides power to the internal and external tower mounted amplifiers of AEM, and reports various alarms to TPU. Three types of DAE Ms are available: CDU, RDU and CEU.

These 3 types of AEMs can be selected according to the BTS type. The AEM configuration in the typical site is shown in AppendixC.

3.6.3 Combiner Distribution Unit (CDU)

3.6.3.1 Functions and Mechanism

CDU consists of four parts: broadband combiner, transceiving duplexer, VSWR detection circuit and LNA (including the splitter), as shown in Fig. 3‑20.

[image: image49.wmf]VSWR_meter

ANT

RTE

forward

reverse

Alarms

optional

Duplexer

Cable

Cable

Rx_in

Tx_out

RX1

RX2

RX3

RX4

ERX1

ERX2

LNA_Splitter

Alarms

TX1

TX2

50ohm

Hybird_combiner


Fig. 3‑20  CDU Structure

CDU supports one 2-in-1 combiner unit and one 1-to-4 distribution unit, with 2 low-noise amplifiers with extended receiving output ports and 1 built-in duplexer,
3.6.3.2 CDU Panel
CDU includes two types: CDUG and CDUD. CDUG is the GSM900 panel while CDUD is the GSM1800 panel. They are completely the same except for their panel names.

The CDU panel bears 5 indicators, 1 extended TX port ETX, 1 radio test port RTE, 2 combiner input ports TX1 and TX2, 4 low-noise amplifier output ports RX1 ~ RX4, 2 low-noise amplifier extended output ports ERX1 ~ ERX2 and 1 antenna feeder port ANT. These 5 indicators are: FPO, SWR1, SWR2, PWR and LNA in turn. The CDU panel is shown in Fig. 3‑21.
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Fig. 3‑21  CDU Panel Structure

The CDU panel is described in Table 3‑12.
Table 3‑12  CDU Panel Description

	Identifier
	Full Name
	Explanations

	CDUG
	Combiner & Distribute Unit for GSM 900
	The combiner and distribute unit for GSM900

	FPO
	Forward Power Output
	Indicator of normal output of the forward power

	SWR1
	No.1 alarm of voltage Standing Wave Ratio
	SWR level-1 alarm indicator

	SWR2
	No.2 alarm of voltage Standing Wave Ratio
	SWR level-2 alarm indicator

	PWR
	Power
	Power indicator of the low-noise amplifier

	LNA 
	Low Noise Amplifier1
	Alarm indicator of the low-noise amplifier

	ETX
	Extended TX 
	Extended TX port

	RTE
	Radio Test Equipment
	Radio test port

	TX1
	Transmitter 1
	Combiner input port 1 (power amplifier output signal)

	TX2
	Transmitter 2
	Combiner input port 2 (power amplifier output signal)

	RX1
	Receiver 1
	Low-noise amplifier output port 1

	RX2
	Receiver 2
	Low-noise amplifier output port 2

	RX3
	Receiver 3
	Low-noise amplifier output port 3

	RX4
	Receiver 4
	Low-noise amplifier output port 4

	ERX1
	Extend Receiver 1
	Low-noise amplifier extended output port 1

	ERX2
	Extend Receiver 2
	Low-noise amplifier extended output port 2

	ANT
	Antenna
	Antenna feeder port


3.6.3.3 CDU Panel Indicators
The CDU panel indicators are described in Table 3‑13.
Table 3‑13  CDU Panel Indicator Description

	Indicator
	Color
	Name
	Meaning
	Operation Mode

	1
	Green
	FPO
	Indicator for normal output of the forward power
	On: normal

Off: abnormal

	2
	Red
	SWR1
	SWR level-1 alarm indicator
	On: alarm

Off: no alarm

	3
	Red
	SWR2
	SWR level-2 alarm indicator
	On: alarm

Off: no alarm

	4
	Green
	PWR
	Indicator for normal LNA power supply
	On: normal

Off: abnormal

	5
	Red
	LNA
	LNA alarm indicator
	On: alarm

Off: no alarm


3.6.3.4 External Interfaces 
The detailed connections of CDU’s external interfaces are illustrated in Fig. 3‑17 and Table 3‑14.
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Fig. 3‑22  External Interface Connection of CDU

Table 3‑14  Describes the TRM-AEM Connections at Location 3 when No More than 4 TRMs are Available in the Sector.
	No.
	Cable Name
	Connection

	1
	SMAJW-SM86-SMAJW
	TRM3TX~AEM2TX2

	2
	SMAJW-SM86-SMAJW
	TRM3RX1~AEM1RX3

	3
	SMAJW-SM86-SMAJW
	TRM3RX2~AEM2RX2


3.6.3.5 CDU Technical Indices

The technical indices of GSM900 CDUG are described in Table 3‑15.

Table 3‑15  CDUG Technical Indices

	Electrical Parameters
	Frequency Range (MHz)
	Inspection Index

	The transmitting channel

	Antenna port return loss
	880-915 (any continuous 25MHz in band)a

925-960 (any continuous 25MHz in band)b
	(18dB

(18dB

	Tx1 port return loss
	925-960 (any continuous 25MHz in band)
	(20dB

	Tx1 port~ antenna port insertion loss 
	925-960 (any continuous 25MHz in band)
	(5.0dB

	Tx1 port~ antenna port suppression at the receiving band corresponding to 925-960 (in-band arbitrarily continuous 25MHz) d
	880-915
	(95dBc

	Tx2 port return loss
	925-960
	(20dB

	Tx2~antenna port insertion loss 
	925-960
	(5.0dB

	Tx2 port ~ antenna port suppression at the receiving band corresponding to 925-960
	880-915
	(95dBc

	Tx1 port~Tx2 port isolation.
	925-960
	(45dB

	Isolation degree from Tx2 to Tx1
	925-960
	(45dB

	Working power of the antenna port
	——
	2*80W

	Cross modulation (2(40W input)
	――
	(-105 dBm

	The receiving channel

	Antenna ~Rx port insertion loss 
	880-915
	(1.15dB

	Rx port return loss
	880-915
	(18dB

	Antenna ~Rx port suppression related to 880-915e
	925-960
	(95dBc

	Antenna ~Rx port suppression corresponding to 880-915e 
	30kHz-870MHz(or 860MHz) c
	(45dBc

	Coupling channel

	RTE port coupling degree
	935-960
	40 ((1dB

	RTE port coupling degree
	890-915
	40 ((1dB

	ANT-REV coupling degree
	935-960
	40 ((1dB

	TX-FWR coupling degree (TX—ANT loss deducted)
	
	

	D-value between the ANT_REV coupling degree and the ANT_FWR coupling degree.
	
	(1dB

	ANT_REV coupling directivity
	
	(30dB

	ANT_FWR coupling directivity 
	
	(18dB

	The forward dynamic range from Tx1 and Tx2 ports to the alarm generating part
	__
	11-49dBm

	Electrical parameters
	Frequency range (MHz)
	Inspection indices 

	Monitoring accuracy
	935-960
	(1dB 

	SWR monitoring
	Green indicator On
	<2.0

	SWR alarm 1
	Red indicator 1 On 
	2.0<VSWR<3

	SWR alarm 2
	Red indicator 2 On
	3<VSWR

	Low-pass filtering

	Harmonic suppression
	1000-1920

1920-2880

2880-6000

6000-12750
	>60 dBc

>35 dBc

>25 dBc

>15 dBc


Note 1: When the input power of the Tx port is lower than 0dBm, no alarm will be output.

Note 2: When a and b are corresponding to the main body bands of SCDUG, ACDUG, DCDUG and ECDUG duplexers: transmitting 935MHz-960MHz and receiving 890 MHz ~915 MHz. In this case, c is corresponding to 30kHz~870MHz; to the main body bands of FCDUG and GCDUG duplexers, transmitting 925MHz~950MHz and receiving 880 MHz~905 MHz. In this case, c is corresponding to 30kHz~860MHz. To the main body bands of HCDUG and ICDUG duplexers, transmitting 930MHz~955MHz and receiving 885 MHz~910MHz. In this case, c is corresponding to 30KHz~865MHz.

d is the value without the insertion loss from the Tx port to the ANT port

e is the value without insertion loss from the ANT port to the Rx port.

f is the insertion loss value from the ANT port to the Rx port  
(Tip

This index is applicable to the main bodies of SCDUG, ACDUG, DCDUG, ECDUG, FCDUG, GCDUG, HCDUG, and ICDUG duplexers.

Technical indices of the RCDUG:

Working frequency: Rx 882MHz ~890MHz, Tx 927 MHz ~935MHz, insertion loss from Tx port to ANT port <5.2dB, standing wave of Tx port >20 dB, Tx1~Tx2 port isolation >45dB, ANT port ~ Rx port insertion loss <2.65dB, Rx port return loss >18dB, ANT port ~ RX suppression corresponding to 8700MHz~880MHz: >60dBc, Power capacity: 50W.

Technical indices of RCDUG_10M:

Working frequency: Rx 880 MHz ~890MHz, Tx 925 MHz ~935MHz, Tx port~ANT port insertion loss <5.2dB, Tx port standing wave >20 dB, Tx1 port~Tx2 port isolation >45dB, ANT port~Rx insertion loss <2.65Db, Rx port return loss >18dB, ANT port~RX suppression relating to 870 MHz~878MHz: >60dBc, power capacity: 50W.
The technical indices of GSM1800 CDUD are shown in Table 3‑16.
Table 3‑16  GSM1800 CDUD Technical Indices

	Electrical Parameters
	Frequency Range (MHz)
	Inspection Indices

	Transmitting channel

	Antenna port return loss
	1805~1880

1710~1785
	>18dB

>18dB

	Tx1 port return loss
	1805~1880
	>20dB

	Tx1 port~antenna port insertion loss
	1805~1880
	<5.0dB

	Tx1 port~antenna port suppression in the receiving band corresponding to 1805-1880
	1710~1785
	>95dBc

	Tx2 port return loss
	1805~1880
	>20dB

	Tx2~antenna port insertion loss
	1805~1880
	<5.0dB

	Tx2 port~antenna port suppression in the receiving band corresponding to 1805-1880
	1710~1785
	>95dBc

	Tx1 port~Tx2 port isolation
	1805~1880
	>45dB

	Tx2 port~Tx1 port isolation
	1805~1880
	>45dB

	Working power of the antenna port
	-
	2(50W

	Cross modulation (2(40W input)
	-
	<-105 dBm

	Receiving channel

	Antenna~Rx port insertion loss
	1710~1785
	<1.15dB

	Rx port return loss
	1710~1785
	>18dB

	Antenna~Rx port suppression corresponding to 1710-1785
	1805~1880
	>95dBc

	Antenna~Rx port suppression corresponding to 1710-1785
	30HKz~1,690MHz
	>45dBc

	Coupling channel

	RTE port coupling degree 
	1805~1880
	40 (1dB

	RTE port coupling degree 
	1710~1785
	40 (1dB

	ANT-REV coupling degree 
	1805~1880
	40 (1dB

	TX-FWR coupling degree (excluding TX—ANT loss)
	
	

	D-value between ANT_REV coupling degree and ANT_FWR coupling degree.
	
	<1dB

	Tx_REV coupling directivity 
	
	(30dB 

	ANT_FWR coupling directivity 
	
	(18dB 

	Forward dynamic range from the Tx1 and Tx2 ports to the alarm generating part 
	-
	11 dBm ~49dBm

	Monitoring accuracy 
	1805~1880
	(1dB

	SWR monitoring 
	Green indicator On 
	<2.0

	SWR alarm 1
	Red indicator 1 On 
	2.0<VSWR<3.0

	SWR alarm 2
	Red indicator 2 On 
	3.0<VSWR

	Low-pass filtering 

	Harmonic suppression 
	1990~3760

3760~5640

5640~12750
	>60 dBc

>35 dBc

>15 dBc


Note 1: When the input power of the Tx port is lower than 0dBm, no alarm will be output.

3.6.4 Receiver Distribution Unit (RDU)

3.6.4.1 Functions and Mechanism

RDU consists of a receiving filter and a LNA (including the splitter, used for diversity reception, as shown in Fig. 3‑23:
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Fig. 3‑23  RDU Structure 
It supports one 1-to-4 low-noise amplifier with 2 extended receiving output ports, and 1 receiving filter.
Two types of RDU panels are available: RDUG is GSM900 panel, and RDUD is GSM1800 panel. The two panels are completely the same except for their names.

3.6.4.2 RDU Panel
On the RDU panel, there are 2 indicators, 1 radio test port RTE, 4 distributed unit output ports RX1~RX4, 2 distributed unit input ports (low-noise amplifier expansion output) ERX1~ERX2 and 1 antenna feeder port ANT. The two indicators are PWR and LNA. The RDU panel is illustrated in Fig. 3‑24.
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Fig. 3‑24  Structure of RDU Panel

RDU panel is described in Table 3‑17.
Table 3‑17  RDU Panel Description
	Identifier
	Full Name
	Explanations

	RDUG
	Receiver Distribution Unit for GSM 900
	The receiver distribution unit for GSM900

	PWR
	Power
	Power indicator of the low-noise amplifier

	LNA
	Low Noise Amplifier1
	Alarm indicator of the low-noise amplifier

	RTE
	Radio Test Equipment
	Radio test port

	RX1
	Receiver 1
	Distribution unit output port 1

	RX2
	Receiver 2
	Distributed unit output port 2

	RX3
	Receiver 3
	Distribution unit output port 3

	RX4
	Receiver 4
	Distribution unit output port 4

	ERX1
	Extend Receiver 1
	Distribution unit input port 1 (low-noise amplifier extended output)

	ERX2
	Extend Receiver 2
	Distribution unit input port 2 (low-noise amplifier extended output)

	ANT
	Antenna
	Antenna feeder port


3.6.4.3 RDU Panel Indicators
The RDU panel indicators are described in Table 3‑18.

Table 3‑18  RDU Panel Indicator Description

	Indicator
	Color
	Name
	Meaning
	Operation Mode

	1
	Green
	PWR
	Normal LNA power supply
	On: normal

Off: abnormal

	2
	Red
	LNA 
	LNA alarm
	On: alarm

Off: no alarm


3.6.4.4 External Interfaces 

On one hand, RDU receives the antenna feeder output; on the other hand, it outputs signals to TRM and CEU input ports: 
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Fig. 3‑25  External Interfaces of RDU

The specific connections are described in Fig. 3‑17.

3.6.4.5 Technical Indices

The technical indices of GSM900 RDUG are described in Table 3‑19.

Table 3‑19  RDUG Technical Indices

	Electrical Parameters
	Frequency Range (MHz)
	Inspection Indices (dB)

	ANT port return loss
	880-915 (any continuous 25MHz in band)a
	>20dB

	Rxout port return loss 
	880-915 (any continuous 25MHz in band)
	>18dB

	ANT port~Rxout port insertion loss 
	880-915 (any continuous 25MHz in band)
	<1.0dB

	ANT port~Rxout port suppression 
	925-960 (any continuous 25MHz in band)
	>75dB

	ANT port~Rxout port suppression 
	30KHz-870 (or 860MHz) b
	>45dB

	ANTport~RTE port coupling degree 
	880-915 (any continuous 25MHz in band)
	40(1dB


Note: a  To the band of RDUG: transmitting  935MHz-960MHz  and receiving  890 MHz -915 MHz. In this case, b is corresponding to 30kHz~870MHz

To the band of BRDUG: transmitting  925MHz-950MHz  and receiving  880 MHz -905 MHz. In this case, b is corresponding to 30kHz~860MHz

To the band of CRDUG: transmitting  930MHz-955MHz  and receiving  885 MHz -910 MHz. In this case, b is corresponding to 30kHz~865MHz

(Tip

This index is applicable to RDUG, BRDUG and CRDUG main bodies.

RDUD technical indices are described in Table 3‑20.

Table 3‑20  GSM1800 RDUD Technical Indices

	Electrical Parameter
	Frequency Range (MHz)
	Inspection Indices (dB)

	ANT port return loss 
	1710~1785
	>20dB

	Rxout port return loss 
	1710~1785
	>18dB

	ANT port~Rxout port insertion loss 
	1710~1785
	<1.0 dB


	ANT port~Rxout port suppression
	1805~1880
	>75dB

	ANT port~Rxout port suppression 
	30KHz~1690
	>45dB

	ANT port~RTE port coupling degree
	1710~1785
	40(1dB


3.6.5 Combiner Extension Unit (CEU)

3.6.5.1 Functions and Mechanism

CEU consists of two 2-in-1 combiners and two 1-into-2 splitters. It interworks with CDU to form a 4-in-1 combiner/splitter.

CEU is illustrated in Fig. 3‑26.
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Fig. 3‑26  CEU Structure
3.6.5.2 CEU Panel

Two kinds of CEU panels are available: CEUG and CEUD. CEUG is the panel for GSM900 and EGSM900, and CEUD for GSM1800. The two panels are completely the same except their names.
On the CEU panel, there are 2 combiner TX output ports OTX1 and OTX2, 4 combiner input (for power amplifier output signals) ports TX1~TX4, 4 distribution unit output ports RX1~RX4, and 2 distribution unit input ports (low-noise amplifier expanded output) ERX1~ERX2. The CEU panel is shown in Fig. 3‑27.
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Fig. 3‑27  Structure of the CEU Module Panel
3.6.5.3 CEU Panel Indicators

CEU panel description is shown in Table 3‑21.

Table 3‑21  CEU Panel Description
	Identification Symbol
	Full English Name
	Explanations

	CEUG
	Combiner Extension Unit for GSM 900
	Name of the combiner and distribution extension unit for GSM900

	OTX1
	Output TX 1
	Combiner TX output port 1

	OTX2
	Output TX 2
	Combiner TX output port 2

	TX1
	Transmitter 1
	Combiner input 1 (power amplifier output signal)

	TX2
	Transmitter 2
	Combiner input 2 (power amplifier output signal)

	TX3
	Transmitter 3
	Combiner input 3 (power amplifier output signal)

	TX4
	Transmitter 4
	Combiner input 4 (power amplifier output signal)

	RX1
	Receiver 1
	Distribution unit output port 1

	RX2
	Receiver 2
	Distribution unit output port 2

	RX3
	Receiver 3
	Distribution unit output port 3

	RX4
	Receiver 4
	Distribution unit output port 4

	ERX1
	Extend Receiver 1
	Distribution unit input port 1 (low-noise amplifier extended output)

	ERX2
	Extend Receiver 2
	Distribution unit input port 2 (low-noise amplifier extended output)


3.6.5.4 External Interfaces

CEU and CDU, RDU and CEU interwork as illustrated in Fig. 3‑28:
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Fig. 3‑28  External Interfaces of CEU
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Fig. 3‑29  CEU External Interface Connection

Table 3‑22  Connections of the 1st Layer AEM and the 3rd Layer AEM Modules (When 5~8 TRMs are Available)

	Serial No.
	Cable Name
	Connection Relation

	1
	SMAJW-SM86-SMAJW
	2AEM1OTX2~3AEM1TX2

	2
	SMAJW-SM86-SMAJW
	2AEM1OTX1~3AEM1TX1

	3
	SMAJW-SM86-SMAJW
	2AEM1ERX1~3AEM1ERX1

	4
	SMAJW-SM86-SMAJW
	2AEM1ERX2~3AEM2ERX1

	5
	SMAJW-SM86-SMAJW
	2AEM2ERX2~3AEM1ERX2

	6
	SMAJW-SM86-SMAJW
	2AEM2ERX1~3AEM2ERX2

	7
	SMAJW-SM86-SMAJW
	2AEM2OTX2~3AEM2TX2

	8
	SMAJW-SM86-SMAJW
	2AEM2OTX1~3AEM2TX1


3.6.5.5 Technical Indices

The technical indices of CEU are described in Table 3‑23.

Table 3‑23  CEU Technical Indices 
	Electrical Parameter
	Frequency Range (MHz)
	Inspection Indices

	Ex_in port return loss 
	GSM: 880-915 (any continuous 25MHz in band)

GSM: 1710-1785
	<-18

	Rx_out port return loss 
	
	<-18

	Power splitter insertion loss
	
	<3.6

	Inter-Rx_out isolation
	
	<-23

	Tx_in port return loss 
	GSM: 925-960 (any continuous 25MHz in band)

GSM: 1805-1880
	<-18

	Tx_out port return loss 
	
	<-18

	Combiner insertion loss
	
	<3.6

	Combiner isolation
	
	<-45


3.6.6 DAEM Board Description
DAEM is the power interface board, which supplies power to LNA, VSWR and the tower mounted amplifiers in AEM. Besides, it sends various alarms to TPU, including power alarm, LNA over-current alarm, tower amplifier over-current alarm and SWR alarms (two levels).
The analog ±12V power required by DAEM comes from MTRM, the motherboard of the transceiver shelf. LNA requires analog +12V power. VSWR requires analog ±12V power. The analog +12V power required by the tower mounted amplifier is transported to the cabinet top via MTRM, and then to the tower mounted amplifier.
Over-current protection is available in DAEM via 500Ma/250VAC fuse for the analog +12V, and via 250mA/250VAC fuse for the analog -12V power.
The analog (12V power is used for DAEM (CDU), DAEM (DCDU) and DAEM (ECDU). On the board, there are 2 fuses on the board: 500mA/250VAC and 250mA/250VAC.
The analog +12V power is used for DAEM (RDU) and DAEM (CEU). On the board, there is only one 500mA/250VAC fuse.
Since many types of DAEMs are available, two-digit DIPs are used for DAEM to help TPU identify the board type.
When AEM_TYPE (1, 0) is 11, the board type is CEU;
When AEM_TYPE (1, 0) is 01, the board type is RDU;
When AEM_TYPE (1, 0) is 10, the board type is CDU, DCDU or ECDU;
When AEM_TYPE (1, 0) is 00, no AEM is available.
In AEM_TYPE (1, 0), “1” and “0” represent the two-digit DIP switches respectively.

3.7 Fan Control Module 

On each layer of carrier shelves in the ZXG10-BTS (V2.0), 2 fans and 1 control board (DFCM) are installed to form a fan control module (DFCM). The DFCM is mounted between the 2 fans inside the fan layer.
3.7.1 Functions and Structure

The DFCM is equipped with a temperature sensor. According to the temperature collected by the sensor, the fan speed can be automatically adjusted to lower the operation noise of the whole BTS. Meanwhile, fans and temperature are monitored. In the case of abnormality, an alarm will be sent to the TRM at the same layer and reported to the CMM together.

Its mechanism block diagram is illustrated in Fig. 3‑30.
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Fig. 3‑30  DFCM Mechanism Block Diagram

The DFCM includes such parts as fan drive control, fan speed detection, temperature detection, communication with TRM, and power supply.
1.
Fan drive control
The fan control device outputs PWN signals to control the rotation speed according to the detected current temperature.
2.
Fan speed detection
The device detects the rotation speed of the two fans on the same layer of the carrier shelf.
3.
Temperature detection
The device detects and reports the temperature value of the two air inlets on the same layer of the carrier shelf. 
4.
Communication with TRM
The control device reports temperature and fan alarms to TRM.
5.
Power supply
The power supply system 1 converts the +12V power provided by the TRM on the same layer to +5V power required by this board. For the input +12V power, one 500mA/250VAC fuse is used for overload protection.

The power supply system 2 transmits the –48V power provided by PDM to the fans.
3.7.2 External Interfaces
The external interfaces of DFCM include the fan interfaces, interface with TRM and interface with the power supply system.
1.
Fan interfaces
Six large-power centrifugal fans are mounted in each BTS (V2.0) cabinet, with two fans of the same rotation speed on each layer of the carrier shelves. For each fan, four connection lines are available: POWER, GND, rotation speed control DC input (PWM) and rotation speed indication output (Open-drain). The fans are driven by DC power. DFCM monitors the speed indication signals output by the fans, and controls the speed via the PWM mode.
2.
Interface with TRM
DFCM reports the temperature alarm, fan fault and CPU alarms to TRM. TRM then collects and reports them to CMM.
3.
Power interface
DFCM has two power interfaces: PDM providing -48V power.

The power interface to TRM on the same layer: TRM provides +12V power.

3.7.3 Sockets and Fuses of DFCM

The layout inside the fan shelf is shown in Fig. 3‑31.
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1: Fuses of the DFCM board  2,3: Fans;

4: Signal cable between DFCM and TRM  5: Shelf base, including signal cable and power cable

Fig. 3‑31  Layout Inside the Fan Shelf

3.8 Power Module PDM 

3.8.1 Functions and Structure
ZXG10-BTS (V2.0) is designed in the fully distributed power supply mode. The -48V primary power is distributed to CMM, TRM and FCM separately through PDM. The secondary power supply for each module is generated by the power supply module on each module itself.
The power distribution logic of PDM is shown in Fig. 2‑2.

PDM distributes the –48V power to CMM, TRM and FCM modules, and provides overload protection to them.
The internal block diagram of PDM is shown in Fig. 3‑32.
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Fig. 3‑32  PDM Internal Connection Diagram

PDM distributes the -48V/ input power to CMM, TRM and FCM, and provides overload protection via circuit breakers. One circuit breaker is installed for each module. A master circuit breaker is installed on the BTS top, i.e. at the –48V power input port. Totally 18 circuit breakers are installed. The current indices of the circuit breakers are described in Table 3‑24.
Table 3‑24  Circuit Breaker Current Indices
	Circuit Breakers and Power Switches
	-48V Power
	Quantity
	Color
	Delay Performance

	CMM
	1A
	2
	Grey
	Short delay

	TRM
	5A
	12
	Grey
	Short delay

	FCM
	10A
	3
	Grey
	-

	Total input
	60A
	1
	Red
	Medium delay


3.8.2 PDM Panel Description

The PDM panel is shown in Fig. 3‑33.
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Fig. 3‑33  PDM Panel

On the PDM panel, there are 17 circuit breakers to control the power of 2 CMMs, 12 TRMs and 3 FCMs respectively.

3.9 Backplane Transmission Module

The Backplane Transmission Module (BTM) is mainly in charge of signal transfer among its internal modules, cabinets within the same site, and between the cabinet and BSC.

It contains the control shelf backplane MCMM, transceiver shelf backplane MTRM and the cabinet identity board DIDB.

The structure of BTM is shown in Fig. 3‑34.
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Fig. 3‑34  BTM Structure
BTM’s functions and mechanism are described in Chapter 2.

4 Purchased Components

Summary

In ZXG10-BTS (V2.0), the antenna feeder part is the main purchased component of the system. It is an important part of the BTS. One end of the antenna feeder is connected to the MS via the Um interface, and the other end is connected to the antenna port of CDU, implementing the transmitting and receiving functions related with radio signals. This chapter introduces the mechanism, structure and installation of the antenna feeder components.

4.1 Antenna Feeder’s Working Mechanism and Structure

The working mechanism of the antenna feeder: In the downlink direction, the transmitted signals from the duplexer reach the antenna through the 1/2” feeder, lightning arrester and 7/8” main feeder, and are then radiated to the to-be-covered area via the antenna. In the uplink direction, the antenna receives uplink signals from the MS, and sends them to the receiving tributary of the duplexer via the feeder.

The antenna feeder system consists of antenna, feeder, tower amplifier and lightning arrester, providing physical channels for uplink/downlink signals. Its structure and location in the ZXG10-BTS (V2.0) system are shown in Fig. 4‑1.
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1. Lightning arrester   2. Antenna jumpers   3. Tower amplification   4. Adopting pole   5. Antenna   6. Feeder   7. Feeder card  8. Tower  9. Grounding copper busbar  10. Feeder window  11. Cabling rack  12. Cabinet op jumper  13. BTS equipment

Fig. 4‑1  The Antenna Feeder System and Its Location in BTS

4.2 The Antenna

4.2.1 Major Functions

The antenna’s main function is to receive and transmit RF signals. 

Classified by bands, the BTS antennas can be divided into GSM900 antenna, GSM1800 antenna and GSM1900 antenna. Classified by polarization modes, the antennas include vertical polarization antenna, (45( linear polarization antenna and horizontal polarization antenna. Classified by directional diagrams, the antennas can be divided into omni antenna and directional antenna. Classified by functions, the antennas can be divided into receiver antenna, transmitter antenna and transceiver antenna.

Presently, most BTS antennas in the ZXG10-BTS (V2.0) system are omni antenna and directional dual polarization antenna.

In the mobile communication environment, the diversity technology is adopted to reduce the severe influence from signal’s multi-path effect on the radio transmission. In the ZXG10-BTS (V2.0) system, two antennas are adopted at the receiving end for diversity receiving to optimize the strength of received signals.

The appearance of the mobile communication BTS antenna is shown in Fig. 4‑2.
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Fig. 4‑2  Antenna Appearance

4.2.2 Antenna Installation and Use 
Antennas are used to radiate and receive radio signals. Commonly, the antenna is installed on a tower or a tall building to widen the antenna’s action range. The directional antenna requires that its radiant surface is effective to the whole area to be covered. Please refer to ZXG10-BTS (V2.0) BTS Installation Manual for the antenna installation procedures.

4.2.3 Precautions 
To avoid inter-cell signal interference or inter-band signal interference within the same cell, certain isolation is required between different antennas. The common isolation degree is more than 30dB. Certain diversity distance should be ensured between antennas and obstacles should be eliminated if possible.
4.3 Feeder

4.3.1 Major Functions

The feeder provides channels for radio signal transmission.

In the GSM BTS system, the 1/2” extra soft and the 7/8” RF coaxial cables are usually adopted as signal transmission media.

The 1/2” extra soft jumpers are usually used where transitional connection is needed to implement easy system connection.

The 7/8” main feeder is used for relatively long distance transmission.

To ensure the optimal signal transmission efficiency, the feeder’s low transmission attenuation and good VSWR indices are of great importance.

The feeder appearance is shown in Fig. 4‑3.

[image: image66.wmf]
Fig. 4‑3  Feeder Appearance

4.3.2 Feeder Installation and Use 
Please refer to ZXG10-BTS (V2.0) BTS Installation Manual.

4.3.3 Precautions

Upon feeder connection, make sure to use water-proof tape on all connections to ensure good water-proof performance.

4.4 Tower Mounted Amplifier

4.4.1 Major Functions

The tower mounted amplifier is called TMA for short, which is a power amplifying system used to amplify uplink signals and improve the up/down link balance. It plays an important role in enhancing the quality of network coverage.

The TMA appearance is shown in Fig. 4‑4.
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Fig. 4‑4  TMA Appearance
The TMA of the GSM BTS system consists of three parts: 

A tower mounted low noise amplifier, including a transceiving duplex filter and a receiving low noise amplifier.

A power distribution unit (PDU), providing DC power and reporting alarms for TMA.

A Bias Tee, providing DC power and lightning protection to TMA via the feeders, and transmitting RF signals.

The improved coverage effect after TMA application is shown in Fig. 4‑5.
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Fig. 4‑5  TMA Coverage Improvement

4.4.2 TMA Installation and Use 
Please refer to ZXG10-BTS (V2.0) BTS Installation Manual.

4.4.3 Precautions

Upon TMA installation, make sure to use water-proof tape on each connection to ensure good water-proof performance.

4.5 Lightning Arrester

4.5.1 Major Functions

The high-frequency signal lightning arrester (usually called as antenna feeder lightning arrester) is used for lightning protection on the antenna feeder parts of various radio communication equipments. In the current GSM BTSs, the 1/4 wavelength short-circuiting lightning arrester is mostly used. Its appearance is shown in Fig. 4‑6.

[image: image69.wmf]
Fig. 4‑6  Lightning Arrester

The 1/4 wavelength short-circuiting lightning arrester is compliant with the 1/4λ short-circuiting mechanism. Its inside is a coaxial cavity shape: a short conducting cable is connected with the coaxial transmission cable in parallel with one end to the wire core and the other to the ground. Its length is 1/4 of the wavelength based on accurate calculation. For all 900MHz products, the length of a 1/4λ short circuit wire is 83.3mm; for all 1800MHz products, the length of a 1/4λ short circuit wire is 41.7mm. Theoretically, when the wire length is odd multiple of 1/4λ, the wave impedance at the short circuiting point is infinity, equal to a parallel resonating circuit. In this case, the working signal’s power attenuation from the short circuit grounding point to the equipment is zero (P= U²cosθ/Z: θ is 90, Z is the impedance). To the lightning current, it means: use a 1/4λ-length metallic conductor to directly connect the ground to implement lightning protection. The lightning arrestor's protection mechanism is shown in Fig. 4‑7.
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Fig. 4‑7  Lightning Arrestor’s Mechanism Structure

4.5.2 Lightning Arrester Installation and Use 
Please refer to ZXG10-BTS (V2.0) BTS Installation Manual.

4.5.3 Precautions

When installing the lightning arrester, make sure to use water-proof tape on each connector to ensure good water-proof performance.

AppendixA Derivation Relations among AEM Modules
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AppendixB Derivation Relations among AEM Modules 
	Unit Names
	MODULE NAME
	Operation Platform
	Technical Indices
	Status

	CDU
	CDUG
	ZXG10-BTS(V2.0)
	Working frequency: Rx 890-915MHz, Tx 935-960MHz
	Available

	
	ECDUG
	
	Working frequency: Rx 890-915MHz, Tx 935-960MHz
	Prohibited

	
	DCDUG
	
	Working frequency: Rx 890-915MHz, Tx 935-960MHz
	

	
	BCDUG
	
	Working frequency: Rx 880-905MHz, Tx 925-950MHz
	

	
	CCDUG
	
	Working frequency: Rx 885-910MHz, Tx 930-955MHz
	

	
	GCDUG
	
	Working frequency: Rx 880-905MHz, Tx 925-950MHz
	

	
	ICDUG
	
	Working frequency: Rx 885-910MHz, Tx 930-955MHz
	

	
	FCDUG
	
	Working frequency: Rx 880-905MHz, Tx 925-950MHz
	

	
	HCDUG
	
	Working frequency: Rx 885-910MHz, Tx 930-955MHz
	

	
	RCDUG_8M
	
	Working frequency: Rx 882-890MHz, Tx 927-935MHz, 
	Available

	
	RCDUG_10M
	
	Working frequency: Rx 880-890MHz, Tx 925-935MHz, 
	Available 

	
	CDUD
	
	Working frequency: Rx 1710-1785MHz , Tx 1805-1880MHz
	Available 

	
	SCDUG
	ZXG10 BS21
	Working frequency: Rx 890-915MHz, Tx 935-960MHz
	Available 

	
	ACDUG
	
	Working frequency: Rx 890-915MHz , Tx 935-960MHz
	Available 

	
	SCDUD
	
	Working frequency: Rx 1710-1785MHz , Tx 1805-1880MHz
	Not activated

	
	ACDUD
	
	Working frequency: Rx 1710-1785MHz , Tx 1805-1880MHz
	

	RDU
	RDUG
	ZXG10-BTS(V2.0)
	Working frequency: Rx 880-915MHz arbitrarily continuous   25M in band
	Available 

	
	BRDUG
	
	Working frequency: Rx 880-915MHz
	Prohibited

	
	CRDUG
	
	Working frequency: Rx 885-910MHz
	

	
	RDUD
	
	Working frequency: Rx 1710-1785MHz
	Not activated 

	CEU
	CEUG
	ZXG10-BTS(V2.0)
	Working frequency: Rx 880-915MHz Tx 925-960MHz
	Available

	
	CEUD
	
	Working frequency: Rx 1710-1785MHz Tx 1805-1880MHz
	Not activated 


Note: ZXG10 BS21 is one of the ZTE BTS series.

AppendixC Configurations of AEM Module in Various Sites

The configurations of AEM in typical sites are described in Table C‑1.

Table C‑1  AEM Configurations in Typical Sites

	Operation Platform
	Site Types
	AEM Configurations
	Output Power
	Number of Antennas Configured

(Take the TX/RX unipolar antenna for example)

	ZXG10-BTS (V2.0)

(40W standard configuration)
	S1
	CDU+RDU
	40W
	2

	
	S2~S4
	CDU+CDU
	20W
	2

	
	S5~S8
	CDU+CDU+CEU+CEU
	10W
	2

	ZXG10-BTS (V2.0)

(80W standard configuration)
	S1
	CDU+RDU
	80W
	2

	
	S2~S4
	CDU+CDU
	40W
	2

	
	S5~S6
	CDU+CDU+CEU+CEU
	20W
	2

	ZXG10-BTS (V2.0)

(80W at a distance)
	S1
	CDU+RDU
	80W
	2

	
	S2
	CDU+CDU
	80W
	2

	
	S3
	CDU+CDU+CDU
	80W
	3

	
	S4
	CDU+CDU+CDU+CDU
	80W
	4

	ZXG10 BS21

(40W standard configuration)
	S1
	SCDU
	40W
	2

	
	S2
	ACDU+ACDU
	40W
	2

	ZXG10 BS21

(80W standard configuration)
	S1
	SCDU
	80W
	2


Note: For site types, take the number of single sector carriers for example. Use S to clarify it: the figure after S means the carrier quantity, equal to the number of omni-directional cells, namely, the multi sector is the superposition of single sectors, so it is not listed in the table. The output power means the set top nominal output power; namely, the loss is not taken into consideration. The S1 configuration coverage at a distance can be configured according to S2 configuration under user’s capacity expansion requirement.

Upon site expansion, please refer to the AEM module configuration described in Table C‑2.

Table C‑2  AEM module Configuration for Site Expansion 
	Operation Platform
	Site Expansion
	Main Equipment Modules Added

	ZXG10-BTS (V2.0)

40W standard configuration
	S1(S2
	Add 1 TRMG

	
	S1(S3, 4
	Reduce 1 RDU, add 1 CDU, 2 or 3 TRMGs

	
	S1(S5~8
	Reduce 1 RDU, add 1 CDU, 2 CEUs, 4~7TRMGs

	
	S2(S3, 4
	Add 2 or 3 TRMGs

	
	S2(S5~8
	Add 2 CEUs and 3~5 TRMGs

	
	S3(S4
	Add 1TRMG

	
	S4(S5~8
	Add 2CEU, Add 1~4TRMG

	ZXG10-BTS (V2.0)

80W standard configuration 
	S1(S2
	Add 1 STRMG

	
	S1(S3, 4
	Reduce 1 RDU, add 1 CDU, 2 or 3 STRMGs

	
	S1(S5~6
	Reduce 1 RDU, add 1 CDU, 4~5 STRMGs

	
	S2(S3, 4
	Add 2 or 3 STRMGs

	
	S2(S5~6
	Add 2 CEUs, and 3~4 STRMGs

	
	S3(S4
	Add 1 STRMG

	
	S4(S5~6
	Add 2 CEUs, and 1~2 STRMG(s)

	ZXG10-BTS (V2.0)

80W at a distance
	S1(S2
	Reduce 1 RDU, and add 1 CDU, 1 STRMG

	
	S1(S3~4
	Reduce 1 RDU, and add 2~3 CDUs, 2~3 STRMGs

	
	S2(S3~4
	Add 1~2 CDU(s), 1~2 STRMG(s)

	ZXG10 BS21

40W standard configuration 
	S1(S2
	Add 1 ACDU


AppendixD Abbreviations

	Abbreviation.
	Full Name

	Abis 
	Abis 

	AEM
	Antenna Equipment Module

	BCDU
	“B” Combiner Distribution Unit

	BRDU
	“B” Receiver Distribute Unit

	BSC
	Base Station Controller

	BBS
	Base Station Subsystem 

	BTM
	Backplane Transmission Module

	BTS
	Base Transceiver Station

	CCDU
	“C” Combiner Distribution Unit

	CDU
	Combiner Distribution Unit

	CEU
	Combiner Extension Unit

	CHP
	Channel Processor

	CIP
	Carrier Interface Part

	CLK
	CLocK

	CMM
	Controller & Maintenance Module

	BRDU
	“B” Receiver Distribution Unit

	DCDU
	“D”Combiner Distribution Unit

	DTX
	Discontinuous Transmission

	E1
	E1

	EAM
	External Alarm Module

	ECDU
	“E” Combiner Distribution Unit

	ECU:
	Environment Control Unit

	EPLD
	Erasable Programmable Logic Device 

	ETP
	Extend Test Port

	FCDU
	“F” Combiner Distribution Unit

	FCLK
	Frame Clock

	FCM
	Fan Control Module

	GCDU
	“G” Combiner Distribution Unit

	GPRS
	General Packet Radio Service

	GSM
	Globe System For Mobile Communication

	HCDU
	“H” Combiner Distribution Unit

	HDB3
	High Degree Bipolar coding

	HDLC
	High Level Data Link Controller

	HW
	HighWay

	ICDU
	“I” Combiner Distribution Unit

	LapD
	Link Access Procedure “D” Channel

	LapDm
	Link Access Procedure “Dm”(mobile “D”) Channel

	LM
	Local Manager

	LMT
	Local Manager Terminal 

	LNA 
	Low Noise Amplifier

	LO
	Local Oscillator

	LPF
	Loop Filter

	LVDS
	Low Voltage Differential Signaling


	MAC
	Medium Access Control

	McBSP
	Multi-channel Buffer Serial Port

	MMI
	Man-Machine Interface

	MO
	Manage Object

	MS
	Mobile Station

	MSS
	Mobile Switch System

	MTBF
	Mean Time Between Failures

	OAMM
	Operation and Maintenance Module

	OBCLK
	Octet Binary clock

	OMC
	Operation and Maintenance Center

	PA:
	Power Amplifier

	PAU
	Power Amplifier Unit

	PCM
	Pulse Code Modulation

	PCU
	Packet Control Unit

	PLMN
	Public Land Mobile Network

	PDM
	Power Distribution Module

	PLL
	PhaseLock Loop

	RCU
	Radio Carrier Unit

	RDU
	Receiver Distribute Unit

	RF
	Radio Frequency 

	RX
	Receiver 

	SMC
	Short Message Center

	SPAU
	Super Power Amplifier Unit

	STRM
	Super Transceiver Unit

	TC
	Transcoder

	TCH
	Traffic Channel

	TDMA
	Time Division Multiple Access

	TPF
	Tracking Phase lock Frequency synthesizer

	TPU
	Transceiver Process Unit

	TRM
	Transceiver Module

	TRX
	Transceivers

	TX
	Transmitter

	Um
	Um

	VCO
	Voltage Controlled Oscillator

	VSWR
	Voltage Standing Wave Ratio
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1-2
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1-2
Fan
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