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CHAPTER 01 

1.1 INTRODUCTION 

The most popular type of Wireless Base Station deployment (cell site) consists of a Base Transceiver Station (BTS) 

located in close proximity to the antenna tower. This BTS connects to both the Mobile Switching Center (MSC), which 

directs hand-off between towers for mobile users, and the Radio Frequency (RF) transmitters/receivers antenna 

located on the tower structure. The “hut” at the base of the tower or in the basement of a tall building is configured 

with the RF transceivers and RF amplifiers, along with the baseband processing unit, test and alarm unit, ac power, 

battery back-up systems, and a backhaul transport unit (MSC connection), all of which are typically installed in a single 

rack enclosure. The RF amplifiers drive through the cables to the antenna located at the top of the elevated tower. This 

typical setup requires climate controls for the entire building structure, a large building site footprint, and a hefty 

back-up system (large, bulky batteries); it also is subject to high signal and power losses in the cable due to the length 

of the cable between the RF amplifiers and the transmitter/receiver antennas mounted at the top of the tower. Tower 

Mounted Amplifiers (TMAs) are sometimes required to boost this RF signal when the distance between the tower 

mounted antenna and the BTS location is too great. Some architecture changes are being implemented to correct 

some of these long-standing drawbacks. 

Five basic Base Station architectures are in use today: 

1. Legacy architecture, with all of the equipment located inside the BTS hut, with a coax connection to the top of 

the tower and a fiber/copper connection to the MSC (illustrated in Figure 1). 

2.  Split architecture design, with the Base Band Unit (BBU) located indoors and a Remote Radio Unit (RRU) 

located on the tower (illustrated in Figure 2). 

3. “Hoteling” approach that uses a single BTS hut but connects to multiple towers (illustrated in Figure 3). 

 

Fig1: Legacy BTS (cell site). Radio tower and BTS equipment used in a typical cell site location. 
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Figure 2. Distributed BTS Architecture 

 

 

Figure 3. “Hoteling” Distributed BTS Architecture 

4. All-outdoor, zero-footprint BTS, with all components located on the tower (essentially multiple boxes on the 

tower that travel via a combination of coax to the antennas and fiber/copper to the MSC without a BTS hut in 

between, as illustrated in Figure 4). 
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5. Capacity Transfer System (wireless BTS repeater concept) (illustrated in Figure 5). 

 

Figure 4. Zero-footprint BTS Architecture 

 

 

Figure 5. BTS repeater concept (Capacity Transfer System) 

 

 

 



Page 11 of 59 
 

CHAPTER 02  

BTS EQUIPMENT 

2.1 Indoor Macro Base Station 

Indoor macro base station, is the fourth generation base station developed by Huawei. It features a multi-mode 

modular design and supports three working modes: GSM mode (GO), GSM+UMTS dual mode (GU), and UMTS mode (UO) 

through configuration of different hardware and software. In addition, the BTS3900 supports smooth evolution to the 

Long Term Evolution (LTE) system. 

2.2 Contents 

1. BTS system overview 

2. BBU hardware structure 

3. RFU and RRU hardware structure 

4. Auxiliaries hardware structure 

5. Cable connection 

2.3 BTS system overview 

 Based on all IP platform 

 Standardized modules shared by all MBTS types: 

 BBU and RRU for distributed MBTS 

 BBU and RFU for macro MBTS 
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Fig: MBTS module 

2.4 Component of BTS 

 BBU 

 MRFU, WRFU, GRFU 

 Indoor macro cabinet 
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2.5 BTS Cabinet 

 

2.6 BTS Features 

 When working in GSM mode, a single BBU supports the maximum cell configuration of S24/24/24. One MRFU 

supports a maximum of 6 GSM TRX based on the multi-carrier base station(Class2) in 3GPP TS 45.005 V8.2.0 

 When working in GSM+UMTS dual mode, a BBU supports the maximum cell configuration of GSM S24/24/24 + 

UMTS S8/8/8. One MRFU supports a maximum of 6 GSM+UMTS carriers based on the multi-carrier base station 

(Class2) in 3GPP TS 45.055 V8.2.0 

 When working in UMTS mode, a BBU supports 24 cells, 1,536 CEs in the uplink, and 1,536 CEs in the downlink. One 

MRFU supports a maximum of 4 UMTS carriers 

2.7 BBU Hardware Structure 

 The BBU3900 has a case structure. It can be installed in a 19-inch-wide and 2 U-high indoor space or outdoor 

protective cabinet 

 The dimensions of the BBU3900 are 442 mm (width) x 310 mm (depth) x 86 mm (height) 
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2.7.1 Logical Structure of BBU 

The BBU3900 consists of the transport subsystem, baseband subsystem, control subsystem, and power module 

 

2.7.2 Board configuration of BBU 

Slot Numbering: 

 
 

   UBFA 

Slot 0 WBBP/UTRP/USCU Slot 4 UTRP PWR 1 
UPEU/UEIU Slot 1 WBBP/UTRP/USCU Slot 5              GTMU 

Slot 6 Slot 2 WBBP/UBRI PWR2UPEU 

Slot 3 WBBP Slot 7 WMPT 
 

Typical Board configuration: 
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2.7.3 GTMU 

The GSM Transmission, Timing, and Management Unit for BBU (GTMU) controls and manages the entire BTS. It provides 

interfaces related to the reference clock, power monitoring, OM, and external alarm collection. 

 

GTMU PORTS 

Port Connector 

Type 

Description 

CPR 10 to CPR 15 SFP Ports for the communication between the BBU and the RF module; 

support input and output of the optical and electrical signal. 

ETH RJ45 Port for local maintenance and commissioning. 

FE0 RJ45 Connects the BBU to a routing device in the equipment room through 

the Ethernet cable to transmit network information. 

FE1 DLC Connects the BBU to a routing device in the equipment room through 

the optical cable to transmit network information. 

USB USB Enables the automatic software upgrade from a USB disk. 

TST USB Provides a reference clock for the tester. 

E1/T1 DB26 female Provides the input and output of the four E1/T1 signals between the 
GTMU and the UELP or between the GTMU and the BSC. 

 

2.7.4 WMPT 

The WCDMA Main Processing and Transmission unit is the BBU3900 main control and transmission board that 

processes the signals and manages the resources for other boards. 
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Port Connector Type Description 

E1/T1 DB26 Four E1/T1 signals. 

FE0 RJ45 FE electrical port. 

FE1 SFP FE optical port. 

GPS SMA GPS antenna. 

ETH RJ45 Commissioning Ethernet port. 

USB USB USB loading port. 

TST USB USB testing port. 

 

2.7.5 WBBP 

 The WCDMA Baseband Process Unit (WBBP) board processes UL and DL baseband signals. 

 The WBBP is classified into WBBPa and WBBPb: 

 

LED Color Status Description 

 
 

RUN 

 
 

Green 

ON The board has power input, yet the board is faulty. 

OFF The power supply or the board is faulty. 

1s ON, 1s OFF The board is running properly. 

0.125s ON, 0.125s OFF Software is being loaded to the board. 
 

ACT 
 

Green 
ON The board is running properly. 

OFF The WBBP is not in use. 
 

ALM 
 

Red 
ON The board has alarms. 

OFF The board is running properly. 

CPR 10 

to 
CPR 12 

Red/Green OFF The optical module is not configured with CPRI ports or 

the module is powered off. 

ON (Green) The CPRI link is operational, and the RRU hardware is 

functional. 

ON(Red) The optical module is not in position or the CPRI link is 

faulty. 

Blinking at 4 Hz (Red, 0.125s ON, 
0.125s OFF) 

The hardware of the RRU connected to the CPRI link is 
faulty and needs to be replaced 

Blinking at 0.5 Hz (Red, 1s ON, 1s 
OFF) 

The VSWR alarm, antenna alarm, or RRU external alarm 
occurs on the RRU connected to the CPRI link. 
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2.7.6 UBFA 

The Universal BBU Fan type A (UBFA) is the fan unit, and it controls the fan speed, detects the temperature of the fan 

board, and dissipates the heat in the BBU. 

 

2.7.7 UPEU 

The Universal Power and Environment Interface Unit (UPEU) board provides power for other boards and monitors 

external alarms. 

The UPEU is classified into UPEUA and UPEUB: 

 The UPEUA converts -48 V DC to +12 V DC 

 The UPEUB converts +24 V DC to +12 V DC 

 

Port Connector 

Type 

Quantity Description 

PWR 3V3 1 +24 V/-48 V DC power input. 

EXT-ALM1 RJ45 1 Transmitting four dry contact alarms. 

EXT-ALM0 RJ45 1 Transmitting four dry contact alarms. 

MON1 RJ45 1 Transmitting one RS485 environment 

monitoring Signal 

MON0 RJ45 1 Transmitting one RS485 environment 

monitoring Signal 
 

LED Color Status Description 

RUN Green ON The UPEU is operational 

OFF Power input is unavailable or the board is faulty. 
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2.7.8 Optional Boards 

 UEIU: 

The Universal Environment Interface Unit (UEIU) board transmits monitoring signals and alarm signals from 

external devices to the main control and transmission unit. 

 USCU: 

The Universal Satellite Card and Clock Unit (USCU) is compatible with six types of satellite card, provides 

absolute timing information and the 1 Pulse Per Second (PPS) reference clock for the main control board, and 

provides the RGPS ports and BITS port. 

 UTRP: 

The Universal Transmission Processing unit (UTRP) board, as the transmission extension board, it provides 

eight E1s/T1s, or one un channelized STM-1/OC-3 port, or four FE/GE electrical ports, or two FE/GE optical 

ports. 

 UBRI: 

The Universal Baseband Radio Interface Board (UBRI) provides extended CPRI optical or electrical ports to 

implement convergence, distribution, and multi-mode transmission on the CPRI. 

2.8 RFU & RRU Hardware Structure 

RFU hardware structure 

2.8.1 MRFU hardware structure 

2.8.2 WRFU hardware structure 

2.8.1.1 Appearance of the MRFU 

 The Multi-mode Radio Filter Unit (MRFU) processes the baseband signals and the RF signals of the GSM, and 

processes the RF signals of the UMTS. 

 One MRFU supports up to 6 TRX in GSM mode, 4 carriers in UMTS mode, or 6 carriers in GSM+UMTS mode based 

on 3GPP class 2. 
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2.8.1.2 Logical Structure of the MRFU 

 

2.8.1.3 Ports on the MRFU 

Port Label Function 

 

 

RF 

ANT_RXB RF RX port, connecting to the antenna system. 

ANT_TX/RXA RF TX/RX port, connecting to the antenna system. 

 
 

CPRI 

CPRI0 Connecting the BBU or the upper-level cascaded 

MRFU. 

CPRI1 Connecting the BBU or the lower-level cascaded 

MRFU. 

Inter-MRFU 

RF signal 

RX_INB Input port for diversity receive. 

RX_OUTA Output port for main receive. 

Power supply PWR Introducing power input. 

Monitoring MON Monitoring and maintaining port. 

 

2.8.2.1 Appearance of the WRFU 

 The WCDMA Radio Filter Unit (WRFU) processes the RF signals of the UMTS 

 One WRFU supports up to 4 carriers outputs 
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2.8.2.2 Logical Structure of the WRFU 

 

2.8.2.3 Ports on the WRFU 

Port Label Function 
 

 

RF 

ANT_RXB RF RX port, connecting to the antenna system. 

ANT_TX/RXA RF TX/RX port, connecting to the antenna system. 

 
 

CPRI 

CPRI0 Connecting the BBU or the upper-level cascaded 

MRFU. 

CPRI1 Connecting the BBU or the lower-level cascaded 

MRFU. 

Inter-MRFU 

RF signal 

RX_INB Input port for diversity signals in the antenna 

channel. 

RX_OUTA Output port of diversity signals in the antenna 

channel. 

Power supply PWR Introducing power input. 

Communication MON Used for commissioning. 

 

2.8.3 Appearance of the RRU3908 

The RRU3908 is an outdoor remote radio unit that processes the baseband signals and the RF signals of the GSM, and 

processes the RF signals of the UMTS. 
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2.8.3.1 Logical Structure of the RRU3908 

 

2.8.3.2 Panels of the DC RRU module 

The RRU module has a bottom panel, a cabling cavity panel, and an area attached with LEDs. 

 

2.9 Auxiliaries hardware structure 

2.9.1 FAN 

The FAN dissipates the heat in the cabinet. One FAN has four fans. 
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2.9.2.1 FAN Ports 

Type Label Description 

Power port -48 V Feeding the -48 V DC power. 

Temperature sensor port SENSOR Connecting the external temperature sensor. 
 

Communication port 
COM OUT For connection to the lower-level cascaded FAN unit. 

COM IN For connection to the BBU or upper-level FAN unit. 

 

Identifier Color Status Meaning 

 
 

 

RUN 

 
 

 

Green 

0.125s ON, 
0.125s OFF 

The unit runs normally but the communication with the BBU or 
upper-level FAN unit is not establish. 

1s ON, 1s OFF The unit runs normally and the communication with the BBU or 

upper-level FAN unit is established. 

OFF There is no power input, or the unit is faulty 
 

ALM 
 

Red 
1s ON, 1s OFF An alarm is generated. 

OFF No alarm is generated. 

2.9.3 Power Subsystem 

  

2.9.3.1 DCDU-01 

The Direct Current Distribution Unit-01 (DCDU-01) supplies power to each component in the cabinet. 
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Name Label Description 

Power input wiring 
terminal 

NEG(-) Negative input wiring terminal. 

RTN(+) Positive input wiring terminal. 

 

 
Power output port 

SPAR2, 

 
SPARE1, BBU, 

FAN, and RFU5 to 

RFU0 

 RFU0 to RFU5 supplying power to six RFUs. 

 

 BBU supplying power to the BBU 

 FAN supplying power to the FAN 

 SPARE1 and SPARE2 reserved. 

 
 

Power switch 

SPARE2, 
 

SPARE1, BBU 
FAN, and RFU5 to 

RFU0 

 RFU0 to RFU5 power switches controlling the output current 

for the six RFUs. 

 BBU power switch controlling the output current for the BBU. 

 FAN power switch controlling the output current for the FAN. 

 SPARE1 and SPARE2 power switches controlling the output 

current for the SPARE1 and SPARE2 power output ports. 

2.9.3.2 DC/DC Power System 

 The DC/DC power system converts +24 V DC power into - 48 V DC power 

 The DC/DC power system consists of the PSUs (DC/DC) and power subrack (+24 V) 

 

2.9.3.3 PSU (DC/DC) 

The PSU is the Power Supply Unit. The PSU (DC/DC) converts +24 V DC power into -48 V DC power. 
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2.9.3.4 Power Subrack (+24 V) 

 

2.9.3.5 AC/DC Power System 

 The AC/DC power system converts 220 V AC power into -48 V DC power. 

 The AC/DC power system consists of the PMU, PSUs (AC/DC) and power subrack (220 V) 

 

2.9.3.6 PMU 

The Power and Environment Monitoring Unit (PMU) performs the power system management, power distribution 

detection, and alarm reporting functions. 
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2.9.3.7 PSU (AC/DC) 

The PSU is the Power Supply Unit. The PSU (AC/DC) converts 220 V AC power into -48 V DC power. 

 

2.10 Cable Connection 

2.10.1 Power Cable Connection 

 

2.10.2 Transmission Cable Connection 

E1 cable connection: 
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FE/GE cable connection: 

 

2.10.3 CPRI Cable Connection 

 

2.10.4 Signal Cable Connection 
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CHAPTER 03 

BTS INSTALLATION 

3.1 Contents 

 Alarm Box position 

 ½ inch jumper cable 

 Cabinet position 

 CB (circuit breaker) 

 Bias injector 

3.2 Dimensions of alarm box 

 Outline dimensions (including the dimensions of mounting ear) 

252 mm [9.92 in.] x 258 mm [10.16 in.] x 98 mm [3.86 in.] . 

 Outline dimensions (excluding the size of mounting ear) 

252 mm [9.92 in.] x 219 mm [8.62 in.] x 91 mm 

[3.58in.] (including the dimensions of the cord end terminal). 

 252 mm [9.92 in.] x 209 mm [8.23 in.] x 91 mm 

[3.58in.] (excluding the dimensions of the cord end terminal). 

3.3 Appearance of EMU 
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EMU Appearance 
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3.4 Front Panel of EMU 

 

 

3.5 Connection Sketch 

 

3.6 Connection With BTS 
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3.7 Power Connection 

    

3.8 Installing EMU on wall 

 

3.9 Installing EMU on rack 

 

In this situation/case, we will discuss with ROM to find out a suitable place for placing the Huawei Alarm Box and will 

handle this type of issue case by case. 
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Installing EMU on rack 

3.10 ½ inch jumper cable 

In BTS3900 Huawei need to use ½ inch super flex short jumper cable for the following to case. 

 ½ inch feeder cable 

 7/8/15/8 feeder  cable 

Case 1: 7/8", 13/8" Feeder Without TMA (SWP) 
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Case 2: 7/8", 13/8" Feeder With TMA (SWAP) 

 

Case 3:  1/2" Feeder Without TMA (SWAP) 

 

Case 4: :  1/2" Feeder With TMA (SWP) 
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Case 1: 7/8", 13/8" Feeder With TMA (NEW) 

 

Case 2:  1/2" Feeder With TMA (NEW) 

 

3.11 Cabinet position 

In existing system GP using 900 & 1800 cabinet in different position. But in BTS3900 will be install in same place. 

 Cabinet size: H×W×D=900mm×600mm×450mm 

 Base size: H×W×D=400mm×600mm×420mm 

 Weight: 57kg(empty) /142kg(full configuration) 
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3.12 BTS3900 door opening and space require 

 

3.13 BTS3900 Cabinet Structure (for one cabinet) 

 

3.14 BTS3900 Cabinet Structure (for two cabinets) 

 

3.15 BTS3900 Components 

 BBU 
 DRFU 

 DCDU-01 

 GATM 
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 PMU 

 PSU 

 FAN BOX 

 
BTS Components 

3.16 CB (Circuit Breaker) 

 For BTS3900, the input power needed to support the amount of load is approximately 2.1KW 

 The existing 63A CB in Rectifier is sufficient. 

CB RATEING REQUIRED IN RECTIFIER = (2100W/48) 
                                                          = 43.75A (approx.) 

3.17 Bias injector 

 

 
Bias injector (existing) 
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CHAPTER 04 

BTS MAINTENANCE 

4.1 Daily Maintenance Routine 

4.1.1 Safe-copy: Update DATA Files 

 Display the existing BSC SW builds with command ZWQO:CR; and check that both BU & FB copies are there. If 

there is no FB copy, it is not possible to do DATA backup. Instead, a full SW backup is required. 

 With a FB copy available, update the FB software build by using the WKS command: ZWKS:MODE=DATA; 

 Check the BSC safe-copy log that DATA backup of Fallback SW Package was successful that it has no error using 

the WKP command: ZWKP:DATA:EMODE; 

 

4.1.2 Check BSC Alarms 

 Display Current Alarms with command ZAHO; To display Alarm history use the command ZAHP; 

 Look for active alarms, investigate and rectify all alarms beginning with the higher priority alarms. 

 Note: Some alarms disappear automatically, some other alarms require canceling.  

Please follow the instruction given in Alarm Reference Manual of Nokia NED. 

 

4.1.3 Check A-interface Signaling Channels 

 Display the working state of all Signaling Channels with the command ZNEL; 

 Look for signaling channels that are not in the correct working state, i.e. not in the AV-EX state. Browse the alarm 

history for related alarms. Bring back faulty signaling channels to AV-EX state. 

 Note: A-interface is created from both the MSC & BSC. To activate a blocked signaling may require the action 

from both the MSC & BSC engineers. 

4.1.4 Check Traffic Channels Availability 

 Display TCH information with the command ZCEL:CGR=1; Also, enter the command ZEEL:BL; 

 Check if there is any blocked TCH. Ideally, no TCH should be blocked. Investigate & fix the problem. 
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 Check if TCH availability is sufficient, i.e. TCH in the WO-EX state is comfortably less than the Total TCH. If the 

figures are too close, the BSC may require an upgrade. Proceed with Traffic Analysis. 

4.1.5 Check BSC computer units 

 Display the working states of BSC Computer Units with the command ZUSI:COMP; 

 Look for computer units that are not in the correct working state, i.e. not in the WO-EX or SP-EX state. Browse 

the alarm history for related alarms. Fix the problem. 

 The OMU has no spare unit & hence must always be WO-EX. 

 

4.1.6 Check BSC other units 

 Display the working states of other BSC units with the command ZUSL::ALL; 

 Identify units with incorrect working states. Investigate & make appropriate correction. 

 

4.1.7 Check BSC I/O devices 

 Check the working state of BSC I/O devices with the command ZISI; 

 Identify units with incorrect working states. Investigate & make appropriate correction 
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4.2 Weekly Maintenance Routine 

4.2.1 Safe-copy: FULL back-up of BSC SW 

 Display existing BSC SW Packages to see if there is enough memory space by using command ZWQO:CR; There 

should be less than 8 SW packages. 

 To make room for a full back-up, delete one of the old BSC SW packages using WQD command: 

ZWQD:NAME=<FB_build_name>:MAFILE:MASU=ALL; 
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 Note: Only Fallback SW package with UT status should be deleted and always select MAFILE based deletion of BSC 

SW package. 

 Start the FULL backup process with the WKS command: ZWKS:MODE=FULL,NAME-<FB_name>,DIRE=<FB_directory>; 

 Verify that the FULL back-up process has finished by interrogating WITH the WKI; command until you see the 

message “No more fallback copying in progress”. 

 Check BSC log that the FULL back-up of BSC SW Package was successful using the WKP command: 

 ZWKP:FULL:PHASES:LATEST; 

4.2.2 Check Blocked Alarms 

 Output blocked alarm with the command ZABO; 

 If there is a blocked alarm investigate why the alarm is blocked. Alarms which is not supposed to be blocked has 

to be unblocked. 

 Note: Ideally, there should be no blocked alarm. But blocking certain non-service-affecting alarms may be 

desired in some cases so that network operators will not be getting too many alarms that is repetitive in nature. 

4.2.3 Check Time/Clock setting 

 Display the Time/Clock setting with the command ZDCD; 

 Make sure the Time is correct whereby in India the Time Zone is + 5:30 hours. 

 Note: Changing the time will affect all time measurements currently in progress in the network elements. 

Measurements of this type include, for example, measurement periods of traffic measurement. 

4.2.4 Check BSC computer units 

 Display the working states of BSC Computer Units with the command ZUSI:COMP; 

 Look for computer units that are not in the correct working state, i.e. not in the WO-EX or SP-EX state. Browse 

the alarm history for related alarms. Fix the problem. 

 Print & save for later use during investigations into any incident/failure. 

4.2.5 Check BSC other units 

 Display the working states of other BSC units with the command ZUSL::ALL; 

 Identify units with incorrect working states. Investigate & make appropriate correction. 

 Print & save for later use during investigations into any incident/failure. 
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4.2.6 Check BSC I/O devices 

 Check the working state of BSC I/O devices with the command ZISI; 

 Identify units with incorrect working states. Investigate & make appropriate correction. 

 Print & save for later use during investigations into any incident/failure. 

4.3 MONTHLY MAINTENANCE ROUTINE 

4.3.1 Copying of BSC SW package into MOD tape 

Make a full BSC SW package back-up as usual with the command: 

ZWKS:MODE=FULL,NAME=<FB_name>,DIRE=<FB_directory>; Then, Check that no error occurred with ZWKP command. 

Verify the created SW back-up with ZWQB command. 

BACK UP !! FALLBACK TO MOD !! 

The safe copy made to the winchesters is copied to MOD Disk 

Safe copy all BU package to FBddmmyy file with ZWKS !!! 

and file fallback as FBddmmyy to MOD (i.e: dd: day mm: month yy:year ) 

Formatting MOD tape: !!! two side A & B 

ZDDS; 

Command ZLE:M,MASHANGGX 

00-MAS>I:F0-MOD,F32,F 

A) Create directories ZIWL::F0,NODEF::FBddmmyy,50,2,CY; 

B) Create directory 

1) Create BLCODE directory ZIWL::F0,NODEF:FBddmmyy:BLCODE,900,2,CY; 

2) Create LFILES directory ZIWL::F0,NODEF:FBddmmyy:LFILES,900,2,CY; 

3) Create MMDIRE directory ZIWL::F0,NODEF:FBddmmyy:MMDIRE,900,2,CY; 

4) Create SCMANA directory ZIWL::F0,NODEF:FBddmmyy:SCMANA,900,2,CY; 

5) Create ASWDIR directory ZIWL::F0,NODEF:FBddmmyy:ASWDIR,900,2,CY; 

C) Copy directories 

1) Copy BLCODE 

ZIWY:S:UNIT=OMU,PATH=/FBddmmyy/BLCODE,DRIVE=WDU-S; 

ZIWY:D:UNIT=OMU,PATH=/FBddmmyy/BLCODE,DRIVE=FDU-N0; ZIBC; 

2) Copy LFILES 

ZIWY:S:UNIT=OMU,PATH=/FBddmmyy/LFILES,DRIVE=WDU-S; 

ZIWY:D:UNIT=OMU,PATH=/FBddmmyy/LFILES,DRIVE=FDU-N0; ZIBC; 

3) Copy MMDIRE 
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ZIWY:S:UNIT=OMU,PATH=/FBddmmyy/MMDIRE,DRIVE=WDU-S; 

ZIWY:D:UNIT=OMU,PATH=/FBddmmyy/MMDIRE,DRIVE=FDU-N0; ZIBC; 

4) Copy SCMANA 

ZIWY:S:UNIT=OMU,PATH=/FBddmmyy/SCMANA,DRIVE=WDU-S; 

ZIWY:D:UNIT=OMU,PATH=/FBddmmyy/SCMANA,DRIVE=FDU-N0; ZIBC; 

5) Copy ASWDIR 

ZIWY:S:UNIT=OMU,PATH=/FBddmmyy/ASWDIR,DRIVE=WDU-S; 

ZIWY:D:UNIT=OMU,PATH=/FBddmmyy/ASWDIR,DRIVE=FDU-N0; ZIBC; 

 Check the status of the SW Backup in MOD Tape drive with command: 

          ZIWX:,OMU:F0,NODEF::%%,;CTU, 

 Remove the MOD tape from CTU drive after SW Backup is finished. Please keep the MOD tape in a safe place inside 

Maintenance office. Never leave the MOD tape inside the CTU. 

4.4 Diagnostic on a Plug in Unit 

4.4.1 Fault Diagnoses 

 Display the working states of all BSC Units with the command ZUSI; 

 Before running fault diagnosis, change the unit state from SP-EX to TE-EX with the command ZUSC; 

 Then, Run diagnosis with the command ZUDU; 

 check the progress of diagnostic test with ZUDQ command. Look at the result of diagnostics test with ZUDH 

command. 

 Print & save for later use during investigations into any incident/failure. 

 

Note: 

 The routines in this section should be carried out in low traffic periods. 

 The OMU has no spare unit & hence must always be WO-EX. 
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4.4.2 BSC Unit changeovers 

 Display the working states of all BSC Units with the command ZUSI; 

 Begin with any spare unit, change the unit state from SP-EX > TE-EX > SE-OU > SE-NH > SE-OU > TE-EX > back to 

SP-EX. Then, select a WO-EX unit & change to SP-EX with the ZUSC command. The previously SP-EX unit should 

change to WO-EX automatically. 

 Next, repeat the change -over test to the BSC unit which had just been changed from WO-EX to SP-EX. 

 Continue until all BSC units have completely been tested. 

 Print & save for later use during investigations into any incident/failure. 

 

 

4.5 YEARLY MAINTENANCE ROUTINE 

4.5.1 Check the Voltage 

 Check the DC power supplied to the BSC Rack. Measure the Feed voltage to DC/DC converters. Measured 

voltages should be within the following values: 

 

 Check DC power to the BSC cartridge. Measure the voltage 

 Note: Measured voltages must be within +/- 5% of the nominal voltage. If the voltage does not meet the 

tolerance requirements, replace the power. 
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4.5.2 Check the earthing connections 

 Check the earthing connections visually. 

 Measure the voltage difference between the earth (DOV) and + lead (0V). The voltage difference must be under 

1V. If the voltage difference is greater than 1V, do the following: 

 Check what the difference was when the network element was installed and commissioned. 

 Check the results of previous measurements if there are any. Check that the voltage meter is correctly 

calibrated. 

 Check that the voltage meter is properly connected. Measure the voltage difference in each earthing connection. 

 Note: If the measurement result is still not within the allowed limits, note this down in the network element diary. 
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CHAPTER 05 

POWER MANAGEMENT OF BTS 

5.1 HIGH-EFFICIENCY RECTIFIERS 

Modern High-Efficiency rectifier technology can contribute to energy savings in various ways. Compared to traditional 

rectifier technology with a maximum efficiency of approximately 92%, high-efficiency products convert AC to DC 

power with an efficiency of more than 95% over a wide load range and even above 96% under optimum load 

conditions. This means a reduction of electrical energy losses to half of the value compared to traditional switch mode 

rectifier technology. Half the electrical losses also means half of waste heat dissipation from the rectifier’s power 

conversion. Therefore it is also possible to reduce the size of air-conditioning equipment and to save a significant 

amount of the energy which is needed to get rid of the heat losses from the equipment, compared to a traditional BTS. 

If smart modern air-conditioning is combined with High- Efficiency rectifier technology, energy savings will pay back 

the higher investment costs compared to traditional systems in short time – usually within less than 2 years. 

5.2 BATTERY BACKUP 

Nevertheless, batteries are a part of the BTS concept. They are needed to make the power feeding of the telecom load 

uninterruptable, if a mains failure occurs the load completely or are still in standby mode and need time to start up as 

it might happen with a backup battery. The battery can be automatically switched on by sending an SMS battery ON. 

When the battery is going to completely discharge, the sensor technology will again send the percentage of power 

remaining in the back up battery to the operator through GSM technology. Once by knowing the charging of the battery, 

the operator will decide whether to switch on the diesel generator or not. As once the power is gone the back battery 

can be automatically switched on, but by using the GSM technology the operation can decide whether to switch on the 

diesel generator or the battery. Depending on the time constraint there is necessity of switching on the diesel 

generator, as the backup battery cannot supply the sufficient power to the cell sites for a long time. Backup batteries 

are sensitive to extreme temperatures and their lifetime depends a lot on their operational temperature, number of 

charge and discharge cycles and they require some maintenance during their lifecycle. This has to be considered in the 

planning phase of the BTS and will have an influence on the decision of the air-conditioning system. 

5.3 SOLAR POWER FOR BTS 

The idea of the BTS includes the utilization of alternative and renewable energy sources. Depending on the region 

where the BTS is installed. solar power can provide an important contribution for the power supply. The highest power 

demand in a typical BTS is based on 48Vdc voltage. Therefore it is beneficial to use DC/DC converters that can directly 

convert the unregulated DC-output voltage and current from a solar panel to a regulated output voltage for the BTS- 

equipment. A smart regulation and control unit is required, to allow a direct parallel power feed from solar converters 
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and other rectifier or DC/DC converter technology on the same power bus. As long as there is solar energy available, 

the solar converters contribute to the BTS feed and if possible even charge the battery. But there are some 

disadvantages to be considered. Solar converters can deliver power only during sunshine hours. During the night or on 

cloudy days, other energy sources have to cover the power demand of the BTS. Large solar panels are expensive and 

take up considerable space. That is the reason why solar energy is only useful for applications with low DC-power 

demand with less than 2kW. There has to be enough space for the solar panel and no item around which might cause 

shadow or pollution. Depending on the region, snow could also become an issue. Besides the technical restrictions it is 

also important to protect solar panels from theft in unmanned locations. In summary it can be said, that solar power is 

a good add-on to save mains energy but solar power is an unreliable source for BTS applications in cell sites. 

5.4 INVERTER AND STATIC SWITCH 

Some equipment in the BTS may depend on uninterrupted AC power. Therefore a highly efficient inverter is needed 

which converts the DC voltage from the load and battery to the requested AC-voltage. A typical AC consumer in a BTS 

is the active air-conditioning system, which only works under extreme temperature conditions. Some 3G radio 

equipment also has direct AC feed and depends on inverters as well. One target for BTS should be to avoid consumers 

that depend on AC power. This would allow one to design systems which just use DC and avoid the additional conversion 

step from DC to AC including its losses. As long as the most air-conditioning systems use some AC power, inverters will 

still be in place. If there is a public mains supply available, AC loads are usually directly fed from the mains to reduce 

conversion losses. A static switch unit monitors the mains voltage and if the mains power fails, the AC loads will be 

connected to the output of the inverter modules. This offline mode reduces losses which are generated from the DC to 

AC conversion process in the inverter. In off-grid BTS sites there is no static switch. In BTS site with mains supply, the 

inverter serves as a redundant AC source to the public mains. The AC load has to be considered when the backup time 

and energy consumption during a mains outage period is calculated. 

5.5 CONTROL UNIT OF THE POWER SYSTEM 

The control unit of the power system is the brain of a complex control, regulation and communication system. On the 

one hand it has to control and communicate with the power system building blocks as there are rectifiers, converters. 

On the other hand the system control unit has to communicate with a remote NMS (Network Management System) for 

alarm management, remote monitoring and remote control. For the internal communication, digital bus systems or 

small networks are used (e.g. CAN). For the remote interface, wireless GSM modems or network solutions are the most 

common communication units. Besides the control functions, alarm memory capabilities are of high importance. The 

complete control, monitoring, regulation and interaction between the different power blocks have to be managed from 

this control unit. But the control unit may not become a single point of failure which can cause the whole system to 

collapse if it fails. So there must be a strategy and emergency function in all active power building blocks, to guarantee 
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an emergency mode, which provides power to the connected equipment. A video surveillance is also provided in the 

BTS room, to view the room and get the instantaneous information. The remote interface, wireless GSM modems are 

mainly operated by either controllers or processor. When the power is off then the operator will receive a message 

from the control unit. Then the operator can switch on the diesel generator by sending the commands. The sensors 

that are kept in the BTS room will report the temperature in the room, so that the operator can switch on the air 

conditioning unit in the BTS room. 

5.5.1 AIR -CONDITIONING SYSTEM 

The decision for the air-conditioning system has a very important influence on the power demand of the BTS. Free 

cooling of the BTS during the major part of the year saves a lot of energy compared to traditional air condition 

equipment. Depending on the temperature and power profile of the location, power savings of approximately 80% are 

possible compared to traditional air-conditioning solutions. In many cases it is not possible, just to work with fee 

cooling systems. This means that for periods of extreme temperature, active heating or cooling is required. For this 

reason we can find a combination of fee cooling and active air-conditioning in the most cases. Unfortunately this is the 

most expensive solution according to invest costs, but may gain back the money with reduced energy costs within only 

a few years of operation, depending on the given conditions. Target is to use the fee cooling mode as much as possible 

and to reduce the active air conditioning time to the very lowest limit. This requires that the installed equipment needs 

to have a wide range of operating temperature. The smaller the operating temperature range of the equipment, the 

more often active regulation and active air-conditioning is required. So it is a challenge for all component and 

equipment manufacturers to design their products for a wide temperature range. If this is fulfilled, fee cooling can give 

all benefits and possible energy savings. Additionally, modem air-conditioning systems are noise reduced compared to 

older models, which is also a contribution to the environmentally friendly. 

5.6 Hybrid System with Mains Power 

5.6.1 Type 1: Mains On, Load<Power 

In Mode 1 there is more power available from solar than the load demands. This is the ideal case to save mains energy. 

The control unit is responsible for power management which keeps the mains rectifiers in a standby mode and DC 

power is only provided from the solar converters. The backup battery is in a standby-mode, always prepared to start 

within about 15 seconds. AC consumers are directly fed from the mains. In this mode all DC power is generated from 

alternative sources. If the DC power of the solar and wind converters drops below the load request, the backup battery 

supports the load feed. If the battery is discharged to a certain level, mains rectifiers are started and support the 

power feed of the loads. 
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5.6.2 Type 2: Mains On, Load>Power 

In Mode 2 there is more power demand from the loads than available power from solar energy. In this case the mains 

rectifiers work in parallel with the power sources on the same DC power bus, sharing the load in such a way that as 

much energy is used as possible. If there is no solar energy available at all, the mains rectifiers deliver the full DC 

power and recharge the battery, if this is necessary. AC consumers are fed directly via the static switch from the 

mains. As soon as there is more energy available than load demanded, the rectifiers go back into a standby mode and 

Mode I is active again. 

5.6.3 Type 3: Mains Off, Load<Power 

In mode 3 mains power is not available but solar energy is sufficient to feed the BTS. The AC consumers are fed from 

the inverter. As soon as the mains power is back, the system is switched to Mode 1 immediately. 

5.6.4 Type 4: Mains Off, Load>Power 

In mode 4 mains power is not available and solar energy is not sufficient to feed the loads. This is the time to start the 

battery. The battery output is connected to the same DC-power bus as the solar converters. Now all regenerative 

power sources are working in parallel, managed by the central control unit and share the load with their capabilities. 

Priority is to use as much energy from sun as possible, and to reduce hydrogen consumption to a minimum. As soon as 

mains is available again, the battery will return into the standby mode and the system will return into Mode2. 

5.6.5 Type 5: Emergency Mode 

If there is a critical problem with the central control unit, the system has to be switched to the Emergency Mode. In 

this mode, an alarm will be set off and rectifiers and DC/DC converters will operate in a default setting. The output 

voltage of the rectifiers is set a little bit above the voltage of the solar converters. So the rectifiers will take the load 

as long as there is mains power available. If mains power fails as well during this condition, solar converters can take 

the load. If the load is too high and the battery gets discharged to a certain value, automatically and contribute to the 

power. The power management is no more optimized to save hydrogen resources, but the system will still feed the 

load. Therefore it is a failsafe mode for the uninterruptable power. 

5.7 CONCLUSION 

All telecommunications are dependent of reliable power supply systems. With this paper we can develop low cost, real -

time system which can monitor and control the operation of cell sites. We also believe that the described control and 

maintenance system will be an important tool in our efforts to create a better total availability for the power feeding of 

our different telecommunication systems. Implementing the system into service has enabled the creation of the open 

platform for the whole infrastructure integration in one monitoring system. 
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CHAPTER 06 

PARTIES ENGAGED IN BTS IN BD 

6.1 HUAWEI 

HUAWEI Technologies Co. Ltd. is a Chinese multinational networking and telecommunications equipment and services 

company headquartered in Shenzhen, Guangdong. It is the largest telecommunications equipment manufacturer in the 

world, having overtaken Ericsson in 2012.It did the highest no. of BTS of GP, Robi, Banglalink, Airtel, Teletalk and other 

operators. It holds 85% of service and product of BTS in India. 

6.2 Ericssion 

Ericsson (Telefonaktiebolaget L. M. Ericsson) is a Swedish multinational provider of communication technology and 

services. The company's offerings comprise services, software and infrastructure in information and communications 

technology for telecom operators and other industries, including traditional telecommunications as well as Internet 

Protocol (IP) networking equipment, mobile and fixed broadband, operations and business support services, cable TV, 

IPTV, video systems, and an extensive services operation. Ericsson had a market share of 35% (in 2012) in the 

2G/3G/4G mobile network infrastructure market. It holds 10% of service and product of BTS in India. 

6.3 Alcatel-Lucent S.A. 

Alcatel-Lucent S.A. (French pronunciation: [alkatɛl lysɛnt]) is a French global telecommunications equipment company, 

headquartered in Boulogne-Billancourt, France. The company focuses on fixed, mobile, and converged networking 

hardware, IP technologies, software and services, with operations in more than 130 countries. It had been named 

Industry Group Leader for Technology Hardware & Equipment sector in the 2014 Dow Jones Sustainability Indices 

review and listed in the 2014 Thomson Reuters Top 100 Global Innovators for the 4th consecutive year. Alcatel-Lucent 

also owns Bell Laboratories, one of the largest research and development facilities in the communications industry, 

whose employees have been awarded eight Nobel Prizes and the company holds in excess of 29,000 patents. It holds 

2.5% of service and product of BTS in India. 

6.4 Nokia Corporation 

Nokia Corporation (Finnish: Nokia Oyj, Finnish pronunciation: [ˈnokiɑ], is a Finnish multinational communications and 

information technology company. Nokia is headquartered in Espoo, Uusimaa, in the greater Helsinki metropolitan area. 

The company currently focuses on large-scale telecommunications infrastructures, technology development and 

licensing. Nokia is also a major contributor to the mobile telephony industry, having assisted in development of the GSM 

and LTE standards, and was, for a period, the largest vendor of mobile phones in the world. It holds 2.5% of service and 

product of BTS in India. 



Page 49 of 59 
 

6.5 ZTE Corporation 

ZTE Corporation is a Chinese multinational telecommunications equipment and systems company headquartered in 

Shenzhen, China. ZTE operates in three business units - Carrier Networks (54%)-Terminals (29%)- Telecommunication 

(17%). ZTE's core products are wireless, exchange, access, optical transmission, and data telecommunications gear; 

mobile phones; and telecommunications software. It also offers products that provide value-added services, such as 

video on demand and streaming media. ZTE primarily sells products under its own name but it is also an OEM. 

6.6 PowerTec India 

PowerTek India is a leading power connection service prodiver to BTS. They are working with leading 

Telecommunication companies like: Teletalk, Robi, Airtel, Banglalink, etc. 

6.7 Express System ltd. 

Being in the industry since 2010 , with over two years of service in handling installation and commissioning projects in 

the field of telecommunications They have managed to establish strong business relationships with major Network 

OEMs, service providers and cellular telephone technology providers and operators like Huawei, Ericsson, NEC, ZTE, 

China Com Service, Grameenphone, Banglalink, Robi and many others. 

6.8 Ingen Technology ltd 

InGen Technology Ltd. was formed in 2007 to promote eco friendly renewable energy products in India. Its product 

comprises of Solar and Alternate Power Solutions like Solar Power Packs, IPS, UPS. InGen is also associated with 

Telecom operators across the country in Installation and Commissioning of Solar System to 100+ BTS sites. 

6.9 Future RF Technology ltd 

Future RF Technology Limited (FRF) is a fast growing private limited Company registered in India & involved in Radio & 

Telecommunication Equipment, Tower, Installation & Commission Services business since 1998. A leading Tower & 

Telecom Services Provider Company of Asia Pacific Region "Future International Development Pte. Ltd." Singapore has 

joined us as a joint venture partner. Till December 2013 we have done complete Over 5000 BTS installation with 

Commissioning and MW commissioning and other peripheral works for GrameenPhone Ltd. the largest Mobile Operator 

in India. Also till to date our Services Sector has done the installation work of over BTS with Commissioning for 

different operators & Vendors in India. 

6.10 Ringtech Communication ltd 

RingTech Communication Ltd. is one of the leading Telecommunication servicing houses in India providing end to end 

service for telecom network implementation. The Company is enlisted with all major telecom vendors and operators 
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and working with almost all telecom network in India. The Company completed RF, LOS and Civil survey project in Nepal 

for NEPAL TELECOM. RingTech Communication Ltd. has been awarded for Excellent in the year 2006 from Huawei Asia 

Pacific Region (Malaysia), in 2008 from India, in 2010 from Indonesia and again in 2012, 2013 & 2014 from India. 

6.11 Summit Communication ltd 

As mobile phone operators have obtained 3G license, SUMMIT COMMUNICATIONS LTD is providing 3G services along with 

2G services to several mobile phone operators. SUMMIT COMMUNICATIONS LTD is currently in agreement with 

GrameenPhone to provide 2G and 3G backhaul service for 342 BTS in Dhaka metro city. More sites are on pipeline. They 

are using our state of the art MPLS network to provide L3VPN (3G&2G) and L2VPN (2G) service to GrameenPhone. 

Teletalk has provided SUMMIT COMMUNICATIONS LTD with a work order for 487 BTS connectivity, and most of those 

have been delivered already. Through this Teletalk project, they have expanded our networks in district headquarters in 

Chittagong, Khulna, Jessore, Barisal, Rajshahi and Sylhet. They are using our nationwide SDH network to carry 2G 

(TDM) and 3G (Ethernet over SDH) traffic for backhauling. SUMMIT COMMUNICATIONS LTD is providing Robi BTS 2G & 3G 

connectivity for their mobile backhauling nationwide, covering 7 divisions and more than 40 districts. They are using 

our state of the art MPLS network to provide L3VPN (3G&2G) and L2VPN (2G) service to Robi. 

6.12 Envicool 

Shenzhen Envicool Technology Co., Ltd., founded in 2005, is a hi-tech enterprise which specializes in research and 

development (R&D), manufacturing, marketing of environment control equipment, providing a full range of temperature 

control solutions and products, including CRAC for data center, air conditioner for telecom outdoor enclosure, free 

cooling unit (FCU), heat exchanger, battery cabinet and so on. 

6.13 BTRC Declaration 

 Cell phone operators are interested to hand over the maintenance job of the Base Transmission Stations (BTSs) 

to their associate or third parties for reducing operational cost, said officials. 

 The BTS, commonly known as 'network tower', requires a large amount of money and manpower for maintenance, 

they added. 

 Meanwhile, Robi has sought permission from the telecom regulatory body to hand over the maintenance work of 

its BTS to any associate organisation, according to the officials. 

 The regulator--India Telecommunication Regulatory Commission (BTRC) -- in principle has supported the 

operators' plea and is scrutinising the existing law to find out a way for the job. 
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 The commission is considering allowing the operators' move to shift the BTS maintenance to associated bodies 

or third parties as they (operators) want to come out of the complexities of tower maintenance," Chairman of 

the regulatory body Major General (retd) Zia Ahmed told BSS. 

 He said the operators have no option to take the initiative of BTS handover without the regulator's permission. 

 So, the BTRC is looking for an option as to how the operators can hand over their BTS maintenance under the 

existing law, Mr Ahmed said. 

 He, however, said that a separate policy should be formulated for the tower maintenance, as the section 35 of 

Telecommunication Act-2010 says that an operator cannot construct and operate any telecommunication 

infrastructure for providing services without license. 

 Officials said the system of BTS maintenance by a third party is existent in many countries globally. 

 The operators of those countries take BTS services from the service providing organisations. Several operators 

can take services from a BTS that may save land and power. 

 Talking to the news agency, Mahmudur Rahman, executive vice-president of Robi Axiata Limited, said the number 

of BTSs is increasing cumulatively with the expansion of network that also requires a large amount of money and 

manpower for maintenance. 

 "Robi wants to hand over the responsibility of its BTS maintenance to an associate organisation that will bring 

opportunities for it to concentrate on customer service-oriented jobs," he added. 

 At present, the six cellphone operators have a total of 33,000 BTSs across the country. Of them, Grameenphone 

has the highest number of 14,000 BTSs while Robi has 8,300, Banglalink 5,200 and Airtel 4,000. The remaining 

BTSs belong to Teletalk and Citycell. 

 Officials said the operators have to invest a substantial amount of money and manpower for the maintenance of 

BTSs. Besides, they are also facing different problems such as power and land shortage that are forcing the 

operators to move for third parties. 
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CHAPTER 07 

BTS INVESTMENT DECESION AND PAYMENT PROCESS 

7.1 Overview of the BTS 

Base Transceiver Station (BTS) is the major part of any Telecommunication infrastructure. The increase number of this 

BTS ensures the higher quality service of network in the surrounding areas under its coverage. So in the expand 

decision of any telecom company investment decisions in BTS get the highest priority. Because depending on this 

investment decisions the number of customers of that telecom company and its revenue pattern will vary. 

Grameenphone Limited also takes this decision in such way that can ensure its growth in number of customer and 

revenue pattern. Currently, in all over the India Grameenphone Limited has at least 1 BTS in every Thana of India. 

Major Parts of a BTS Site are: 

 BTS- the core element of the site which cannot be shared with other operators 

 Tower/pole, Shelter/ room, Battery, Generator, rectifier- which can be shared with others if needed. 

 

7.2 Budget for BTS Investment 

In every year at time of annual budget preparation for Grameenphone, the allotted amounts are fixed for the BTS 

investment for the upcoming year. If in the upcoming year Grameenphone wants to spread the network more 

aggressively than the amount will be more than the previous year. Otherwise it keeps almost similar amount on an 

average for the BTS investment every year. Generally Grameenphone does not exceed the budget for investment. But if 

in case there are any serious crises or emergency need for BTS, Grameenphone make the decision for cross the 

budget or not by holding the meeting and group discussion among the Top level management. 

7.3 Reasons behind the Demands of new BTS 

Generally the demands for any new BTS arise for the two major reasons. These are: 

 To increase the indoor or outdoor network coverage and 

 To increase the capacity of current network coverage 

The first reason, increase demand for the improvement of network coverage is generally identified by the Marketing 

Division. From their surveys of the customer satisfaction, regional offices, or customers complains they come to know 

about the weak network coverage. If the problem is beyond then certain limit then Marketing Division informs the 

technical department about the rising complains and asks to take necessary steps. The second reason, demand for 



Page 53 of 59 
 

improving the capacity of the current network coverage is identified by the technical department itself. After getting 

finding the demands for the new BTS the Planning department of technical division goes for an analysis and makes a 

draft proposal considering the cost and revenue to the Corporate Finance and Treasury for the approval of the project. 

 

7.4 Factors Influencing the Investment Decision 

Basically the draft send to the CF&T from Planning Department is more or less an assumption of the future profit from 

the investment. But the planning cannot get in to the in-depth analysis regarding the investment. So when CF&T gets 

the proposal it goes for an in-depth investment from the information collected through the MD department and 

Technical department and analysis of the proposal for making the decision flawless. So after getting the proposal at 

first the proposal is evaluate with some factors. Such as, 

7.4.1 Demography of the Proposed Area for the new BTS 

The demographic condition of the proposed area has large influence on the investment decision like 

7.4.2 Population Size 

The proposed are for BTS may have huge number of population which may seems lucrative for future profit coming 

from that area. But in real the population size will not matter as much as finding out the actual number of target 

customer from that population is important. Like the target are may have 10000 of population but among them only 3% 

are my target customer. Then investing in that area will not prove a wise decision. On the other hand if the scenario is 

totally vice versa, target customers are filling a large portion of the population then investment decision will be a 

profitable one. 

7.4.3 Age Break Down: 

The target customers of Grameenphone belong to the age group of 15 years to 65 years. If the numbers of potential 

customers are large in numbers who are out of network in the proposed location for BTS, then the investment decision 

should be must. But if the numbers are not vivid like maximum people above 65 years and below 15 years then there 

could be taken an alternate decision of investment of BTS. 

7.4.4 Per Capital Income of the People 

Per capital income of the people is one of the major criteria for evaluation for investment is any new BTS. Because the 

proposed area may have large number of target customers but they do not have the enough capacity of income to 

spend it on the mobile. In that case the investment decision will not be profitable. Like a area around Rangpur where 
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target customer can be high but per Capital income is not enough to spend on mobile. But if the existing customers are 

large in numbers then the investment decision can be taken. 

7.4.5 Number of Community Location 

If the community locations such as school, college, university, office, shopping malls, mashjids etc are large in number 

then the place will require a strong network as the number of user are large in number then the investment decision 

should be taken. It can enhance the chance of increase the number of new customers if the network and services are 

satisfactory in that region. But if location does not have so much social gathering then an alternate decision can be 

taken for the few customers. 

7.4.6 Completion Analysis 

Before any new investment the competition analysis is must. Because base on this analysis the success of the 

investment decision can vary. Some major criteria’s for evaluating the competition of the proposed area are: 

7.4.7 Number of Competitors at that Area: 

If the number of the competitor are small in number in that proposed area the investment decision should be taken to 

grave the potential market considering the other factors. But if the competition is high in that area then also the 

investment decision should be taken to grab the competitor’s customers by providing better service and network. 

7.5 Investment Agreement Procedure 

After receiving the approved project by the CF&T, planning department hand over the project to Site Procurement and 

Infrastructure (SPI) department of technical division for the further process. Then the SPI department sends a team of 

4 members to the site for the survey and other details. Generally this team has members from- 

7.6 From Planning Department 

For monitoring the whole procedure. Generally planning department set the promising location for the site via GPS 

system. But often they found that the location may not be suitable for the site at the field visit. In such condition 

whatever the alternate decision is taken by the team, to monitor and allow that a member from the planning team joins 

the team. 

7.7 From SPI Department 

For identifying the most appropriate location for the site. If the pre set location is not appropriate for the site like, it 

can be pond or EPZ area then they cannot take the place. So for taking an alternate location from which the site will get 

maximum advantage a member of SPI department joins the team. And the alternate location can be- 

 Land: that will be called as Green Field site or 
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 A building: that will be called a roof top site. 

 

7.8 From Civil Department 

For finding out infrastructure detail and identify the right building for the site. When the team a found a suitable 

location then the member of the civil department find out the condition the location. Like, if it is land then what is its 

condition, situated in flooded area or not, if yes then what could be the solution. Or if it is a building then what is the 

condition of the building, is the building strong enough to take the load of the BTS site, in which part of the building the 

site can be made etc. if the building is strong enough then a room can be made under the tower, if the building is not 

strong enough then a shelter can be made. 

 

 

7.9 From Finance Department 

For the negotiation of the rent and other issues. When all the other team members are satisfied with the location the 

member of the finance department, meet with the owner of the location for further negotiation. If it is a green field 

location then Grameenphone generally purchase the land for the site. But it is not possible all the time. As the land can 

be a government land or the owner may not want to sell the land in such cases, the want to take the lease of the land. 

Even taking lease is not possible then they try to take Land for rent. Even the owner is not ready for the rent then they 

drop this location and found another one. But if the owner is ready to sell / lease/ rent then the further negotiation 

process proceeds according to the approximate value of the land of that area. And after the negotiation the value for 

the rent/ lease or sell is set. Once the rent is set, then the team made a Memorandum of Understanding (MOU) with the 

owner of the land. In the MOU all the clause and policies are written in detail. Like detail information of the owner, detail 

description of the property, rent, payment process( generally yearly), advance amount, permission for making shelter/ 

room on the property, utility etc. after that the team made a Technical Site Survey (TSS) report holding each and every 

single detail of the site survey for the planning team. A TSS report includes the- 

 Geographical position of the proposed 

location 

 Site information 

 Coverage map of existing site 

 Yearly budget for the operational work 

 Planning Data 

 Civil works and installation detail 

 Site health and safety 
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 Coverage statistics of existing site 

 Budget for this particular development work 

 Site pictures 

 Layout sketch etc. 

 

Once the TSS and MOU is made, these are send to the SPI department for making the internal approval note and 

meeting minutes. Which includes the detail information regarding- 

 Objective of the projects 

 Summary of all the terms and conditions- demised premise, term of tenancy, commencement date, expiry 

date, utility, termination clauses, etc. 

 Summary of negations and payment terms- negotiation committee, monthly rental, payment schedule, and 

further payment terms etc. 

 Justification details 

 Terms and condition of the approval note 

 Recommendation of approval 

After preparing these reports, these are approved by SPI department according to the Limit of Authorization (LOA). 

Then the reports are sent to the accounts payable section finance division for further process. After getting the 

reports finance verify the technical justification, Meeting minutes, and approval notes. Then they open a vendor 

maintenance form with the detail information of the owner of the property and cost center creation form with the 

detail information of the site. Then finance compliance determines the vat, tax of the site. Like If the usage land is 

greater than 300sqf then vat is applicable (after 10th January 2011) and If the usage land is greater than 150sqf then 

vat is applicable (after 10th June 2010). 

In addition, tax will be applicable on Roof Top, Indoor, and Microcell, which is deducted from site owner yearly rant, on 

the other hand, if the site is Green Field then the tax will be paid by Grameenphone. 

After determining the vat and tax of the site, the information are inputted into the System and create a vendor invoice 

for determining the payment sector. Generally these payments are done under the heading of Site and space. Then 

printed invoice are sent to the LOA for approval. 

 If the invoice amount is BDT 0 to 10,00,000 then it is approved by the functional manager 

 If the invoice amount is in between BDT 10,00,001 to 1.5 mil then is approved by the head of the unit 

 If the invoice amount is more than BDT 1.5 mil then it is approved by the chief financial officer. 
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After the approval of the invoice it is send to the treasury section for making the checks. In the treasury section they 

deduct all the vat, tax and make check of the net amount and forward this check to the SPI department. Then the SPI 

will meet again the property owner with check of advance payment and 2 copies of agreement paper. After the signing 

the agreement paper by the both of the parties the agreement will be valid and the rental period will be started. 

7.10 Processes of Making the Site 

Once the agreement is made, planning department takes over the roof of the building or the land. Then planning 

department decided whether to make room or pre fabricated shelter depending on the property condition. In the mean 

while engineer from the civil departments also check the building status and prepare the layout. Then the site is over 

to the civil department for the further process.  

After that civil department creates Purchase Requisition from the vendor, list and send the PR to supply chain 

Management Department. The PR consists of all the valuable details regarding the site construction. And it is clearly 

stated in the PR that what will be the maximum limit of the payment for the vendor. Then Supply Chain Management 

selects the vendors from the vendor panel, convert the PR to Purchase Order (PO) and send the PO’s to every selected 

vendors. Again, the PO has all the details including time duration for the construction work, who will be the engineer in 

charge (EIC) etc. After that, the selected vendors will go to the site and start the construction work under the 

observation of the EIC. The EIC will monitor the whole work and if found any work unsatisfactory, he has the right to 

stop and make them do it again. Generally, vendor gets maximum 45 days to complete the whole site. After 

implementation of all the equipments the sites becomes on air and civil department handover it to the Regional Office. 

7.11 Cost and Payment Process of the Investment 

The cost of the BTS sites are divided in to two parts- 

7.11.1 Payment of Operational Expenditure 

After getting the proper documentation the first check will be disburse through the SPI department. But from the 

second issue all checks will go to the Regional offices from the Treasury department via OSS department. Then the RO 

will deliver the checks in the respective sectors. 

7.11.2 Payment of Capital Expenditure 

7.11.3 Price of Land 

If any private land is selected for the site Grameenphone mainly purchase the land. After the negotiation of the land 

Grameenphone purchase the land following the general procedure of land purchase. And the payment can be made on 

check. 
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7.12 Equipment Purchase and Installation 

The equipments are export from the particular vendors that Grameenphone has for each segment. And the whole 

purchase and payment process is held on LC. And the associated banks with Grameenphone for the LC are- Citi NI, SCB, 

and EBL. But the payment of the local vendors are making through the One Stop Service (OSS). 

7.13 Payment for the Civil Work 

After the work completion the vendor submit a draft invoice to the OSS department. After receiving the draft invoice 

OSS will input the bill in the system under the particular vendor detail. And after checking SAP will forward the bill to 

the respective department from where the PR was issued. And for completing this task OSS will take maximum 2 days 

thus this civil work bill will go to the civil department. 

After that OSS again check the draft bill scan and store the information in the SAP and send the bill of valid reasons to 

the vendor for sending the final bill. Again, OSS gets only 1 day for doing this task. After getting the draft bill vendor will 

send the final bill to OSS again. And they will get 3 days for sending the final bill after getting the draft. Then OSS will 

send the final bill to the Accounts payable division of finance department. After getting the bill accounts payable will 

verify the final bill and the relevant documents. If there is any need they will communicate with the compliance 

department for the explanations. This process may maximum 5 days. 

7.14 Recommendations 

Grameenphone limited is following a long but sound system for making the investment decision and the payment 

process of the BTS, which is making the whole system easier. Each department has their own work, so for a single 

project there are multiple departments are directly associated with it. This is helping to reduce the working chaos as 

well as smooth the process. It is not easy to go through the whole process in such a short time but yet after analyzing 

the whole process there are only few spaces where I can suggest them for reconsideration. Like, 

 At the time of analyzing the factors before considering the investment decision, Grameenphone wants to invest 

in such places where competition is high as well as Grameenphone’s market position is strong. The issue is to 

snatch competitor’s customers. So before going with high investment set up new BTS plant in such areas 

Grameenphone should at least ensure that it will increase its customer. For that Grameenphone can invest in 

the new facilities, advertisements before such big investment. Otherwise it can go with the alternate investment 

decision. 

 In the mobile industry of India currently the operators are only allowed to share the BTS site with each other. 

But they are not allowed to share their BTS with each other. So if a operator faces network coverage problem 

the it can rent other operator site and install its own BTS. And local roaming is a facility which allows the 

operator to share their BTS also. But this facility is right now not present in India. So if India government allows 
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the mobile companies for local roaming facility it can reduce the BTS investment cost. So for that 

Grameenphone Limited should take some initiatives for the government approval. Because this steps may bring 

huge returns for the company in future. 

 Another issue I found is in the site selection process. if the location selected for the BTS site is on the EPZ’s or 

Government plot than it becomes hard to take the lease. Hardly any times they got the permission for set up 

plant but often they don’t get the permission. As a result they have to drop the plan for investing in those areas. 

 Although Grameenphone just introduce the OSS department for handling the payment and bill to overcome the 

problems from the previous system yet there are also some issues in this payment process which can be 

improved. Like whenever a vendor submits an invoice, Grameenphone gives them a unique tracking number. So 

whenever the vendor needs to know his current status, payment condition, approved bill amount or any other 

queries he has to call to the OSS department and then the OSS department informs them about their status. Or 

OSS sends email to the vendor about his status. But it is a time consuming process. As vendors have to believe 

the OSS and phone lines may busy for long hours as well as vendor may not receive the mail send by OSS. So to 

solve this problem Grameenphone can open a new portal or enhance a option on their current portal for the 

vendors. So that when ever vendors need updates, they have to just log in to the web site from anywhere. It can 

save both of the company and vendors time. 

7.15 Conclusion 

At the wrapping up it can be said the Grameenphone limited has working hard to grab the India mobile market. But due 

to the high competition in this industry it is still standing at the third position. But Grameenphone is fighting in 

competitive spirit and ready to get back its previous position or even stronger than previous with the new packages 

and services. At the same time, it is trying to improve its network condition. But for that the company is not making the 

decision in hurry, rather they are following a sound and in depth investigation before taking the final investment 

decision. After taking the decision t they also follow a complete procedure with the help of other departments for 

making the agreement, vendor enlistment, as well as civil work. Everywhere teamwork is visible which helps them to 

come out with better and profitable outcomes. Again, for the payment for the expenditure they have come up with their 

new One Stop Service that helps them to avoid all the commotion regarding the payment process. These all are helping 

Grameenphone to come up with a new face to its customers. Yet there are some little scopes to improve their process 

in the BTS investment decision, implementation and payment. If they consider those issues, they can see more bright 

future. 

                                       It is useful for specially students. 
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