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Introduction
1. GSM BTS3900 Onsite Engineer Operation Guide is one part of the BTS3900 training package, which is designed to support the training work abroad. The main purpose of this document is to facilitate the onsite engineers to be much clear about the key points in the engineering and commissioning work.

2. This document can not be used to direct the engineering work in a certain project without modification to match the detailed project scenario by technical director.

3. Please refer to the BTS3900 Deployment Guide, Installation Guide and other documents to direct the engineering and commissioning work.
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Chapter 1  
 BTS3900 Onsite Engineer     Operation Preparation

1.1   Documents Preparation
1.1.1   GSM BTS3900 Survey Report
Obtain the BTS3900 survey report from the TD.

Familiar with the site position, environment and other details in the survey report.

1.1.2   GSM BTS3900 Engineering Documents
Pay attention to the following information: front view and top view of antenna/feeder, installation position of the antenna system, antenna height, direction, tilt angle, etc., in order to direct the antenna system installation and cable connection.
1.1.3   GSM BTS3900 Installation Guide
《BTS3900 Quick Installation Guide》

《BTS3900 Installation Guide》  
1.1.4   Hardware Installation Quality Self-inspection Report & On-site Commissioning Report                                                                                                                                                                                                                                                                                                                                                                                                                                                                       
1.2   Necessary Tools and Meters

	SN
	Tools/Meters
	Quantity

	1
	SITEMASTER
	1

	2
	Power Meter
	1

	3
	Test Phone
	1

	4
	SIM card for testing
	1

	5
	SIM card of other operators with the same frequency band
	1

	6
	Current tools of wireless engineering 
	1


Chapter 2   BTS3900 Onsite Engineer     Operation Guide
2.1   Unpacking Check
Operation Procedures
Step 1  Bring the printed packing-lists while leaving for the unpacking checking.
Step 2  Inspect all the items on the packing-list and transfer the documents to the TD after getting customer’s signature.
Step 3  For cargo problem in the unpacking checking, please fill in “Cargo Problem Report” and solve the problem following the cargo problem feedback work flow. 

2.2   BTS3900 Hardware Installation
2.2.1   Installing the BTS3900 Cabinet
Please refer to the chapter “Installing BTS3900 Cabinet” in the BTS3900 Quick Installation Guide and the BTS3900 Installation Guide.
2.2.2   Installing the External PGND Cables of the BTS3900
Operation Procedures 
Step 1  Based on the actual cabling route of the PGND cables, measure the distant between the PGND bolt of the BTS3900 cabinet and the corresponding connecting terminal of an external grounding bar, and obtain PGND cables in appropriate length. 

Step 2
Attach the temporary labels at both ends of a cable. The contents on the labels can be consistent with the formal ones or be self-prepared.

Step 3
Make OT terminals at both ends of each PGND cable.

Step 4
Route the PGND cables.

Step 5
Connect the OT terminal at one end of the PGND cable to the grounding point of the BTS3900 cabinet, as shown in Figure 1.
[image: image2.png]



Figure 1    Installation of the External PGND Cables of the BTS3900
Step 6  Connect the OT terminal at the other end of the PGND cable to the nearest grounding bar. 
Step 7
Use the Phillips screwdriver to tighten the screws.
——End
2.2.3   Installing the BBU3900
Before installing the BBU, you should set the DIP switches on the GTMU and UELP.
The setting of S1 and S2 on the GTMU is shown in Table 1.
Table 1  The setting of the DIP switches S1 and S2
[image: image3.emf]
Note

In 75-ohm E1 mode, all bits of S2 are set to OFF by default (balanced mode). Only when the four E1s for receiving links become faulty, all bits of S2 are set to ON (unbalanced mode) to clear the link errors.

In 120-ohm E1 mode, all bits of S2 keep OFF without additional settings.

Whether to enable the Abis bypass function depends on the actual requirements. The DIP switches S4 and S5 on the GTMU are used to set whether to enable the Abis bypass function, as shown in Table 2.
Table 2  The Setting of DIP switches S4 and S5 
[image: image4.emf]
Operation Procedures 
Step 1  Hold the BBU with both hands and align the holes in each hanger with the corresponding mounting holes in the cabinet. Then, slowly push the BBU along the guide rail.
Step 2  Thread each of the four screws through the hanger and mounting hole in the cabinet. Then, use the cross screwdriver to tighten the screws so that the BBU is fastened in   the cabinet, as shown in Figure 2.
Note
In the case of a -48V DC cabinet, the BBU should be installed in the position 3U away from the FAN unit. In the case of a +24V DC or 220V AC cabinet, the BBU should be installed in the position 2U away from the FAN unit.
[image: image5.emf]
Figure 2    Installing the BBU3900
——End
2.2.4   Installing the PMU/PSU
Warning
Before contacting the device, wear a grounded ESD wrist strap or gloves. It can prevent the 
sensitive components from being damaged by the static electricity in the human body.
Note
In the case of a 220V AC cabinet, you should install the PMU and PSU (AC/DC). The 220V AC cabinet can be configured with a maximum of one PMU and three PSUs. In the case of a +24V DC cabinet, you should install the PSU (DC/DC). The +24V DC cabinet can be configured with a maximum of four PSUs.
Prerequisites
Dip bits 1 and 2 on the rear panel of the PMU are set to ON, and the other six DIP bits are set to OFF, as shown in Figure 3.
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Figure 3   The setting of DIP switches on the PMU
Note
If two PMUs are configured and the ports for monitoring the PMUs are logically on the same bus, bit 3 of the DIP switch on the second PMU should be set to ON and the other bits should be set to OFF. If the ports for monitoring the PMUs are logically on different buses, the settings of the DIP switches on the two PMUs can be the same.
Operation Procedures 
Step 1  On the PMU/PSU panel, loosen the two screws to unfold the handle, as shown in Figure 4.
[image: image7.emf]
Figure 4   Loosen the screws on the panel
Note 

Figure 4 shows the screws on the PMU panel. The positions of the screws on the PSU panel are the same as those on the PMU panel.
Step 2  Slide the PMU/PSU forward along the guide rail until you feel resisting force, as shown in Figure 5.
[image: image8.emf]
Figure 5   Installing the PMU

Step 3  Fold the handle, and then tighten the two screws on the panel, as shown in Figure 5.
Step 4  Install the other PMU and PSUs from the left to the right.
——End
2.2.5   Installing the PGND cable of the DCDU
Operation Procedures 
Step 1  Route the PGND cables of the DCDU.
Step 2  Connect the OT terminal at one end of the PGND cable to the corresponding GND terminal of the BTS3900 cabinet and connect the OT terminal at the other end of the cable to the grounding bar at the lower-right of the DCDU, as shown in Figure 6.
[image: image9.emf]
Figure 6   Installing the PGND cable of the DCDU
Step 3  Tighten the screws by using the cross screwdriver.
——End
2.2.6   Installing –48V BTS3900 Power Cables
This section describes only the installation method and procedures of the external -48V input power cables and the power cables of the modules in the BTS3900 cabinet when the BTS3900 cabinet supports -48V power input. Please refer to the chapter “Installing the Power Cables of BTS3900” in the BTS3900 Quick Installation Guide and the BTS3900 Installation Guide for other scenarios.
Installing the External Power Cables (-48V)
Operation Procedures 
Step 1
Based on the actual cabling route of the external power cables, measure the distance between the power wiring posts on the DCDU and the corresponding wiring posts of the external power input equipment. Obtain power cables in appropriate lengths.

Step 2
Make OT terminals at both ends of each power cable.

Step 3  Route the external power cables of the DCDU.

Step 4
Unscrew the external bolt of the terminal block by using the cross screwdriver, and disassemble the protection cover on the external terminal block of the power supply in the DCDU.
Step 5
See the procedures for installing the OT terminals. Connect the OT terminals of the power cables to the corresponding terminal. Connect the OT terminal of each -48 V power cable (blue) to the NEG(-) terminal, and connect the OT terminal of each GND cable (black) to the RTN(+) terminal, as shown in Figure 7.
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Figure 7   Installing the external power cables of the DCDU
Step 6
Tighten the screws in the cable hole by using the cross screwdriver.

Step 7
Place the protection cover on the DCDU, and then tighten the screw on the protection cover by using the cross screwdriver.

——End
Installing the Power Cables between the DCDU and the DRFUs
Operation Procedures 
Step 1
Connect the 3V3 connector of each power cable to the PWR port on the corresponding DRFU, as shown in Figure 8.
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Figure 8   Installing the power cable between the DCDU and the DRFUs
Step 2
Tighten the two screws on the 3V3 connector, as shown in Figure 8.

Step 3
Attach a label to the power cable.

——End
2.2.7   Installing the BTS3900 Transmission Cables
Installing the BBU E1/T1 Cable (19-Inch Cabinet)
If the UELP board is configured, the E1/T1 cable connects the cable connecting equipment to the OUTSIDE port on the UELP board.
If the UELP board is not configured, the E1/T1 cable connects the cable connecting equipment to the E1/T1 port on the GTMU board.

Operation Procedures 
Step 1
Route the E1/T1 cable outside the cabinet.

Step 2
Lead the E1/T1 cable to the cabinet from the cable hole for the signal cable at the right side.

Step 3
Connect the E1/T1 cable to the port on the UELP or the GTMU.
Table 3  Different ways of connection of E1/T1 cables
	If...
	Then...

	The UELP board is configured,
	Insert the DB26 male connector of the E1 cable into the OUTSIDE port on the UELP and tighten the screws, as shown in Figure 9. Then, install the E1 surge protection transfer cable. 

	The UELP board is not configured,
	Insert the DB26 male connector of the E1 cable into the E1/T1 port on the GTMU and tighten the screws, as shown in Figure 10. In this case, installing the E1 surge protection transfer cable is not required.
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Figure 9   Connecting the E1/T1 cable to the UELP
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Figure 10   Connecting the E1/T1 cable to the GTMU
Step 4
Route the E1/T1 cable based on the cabling route at the right side of the 19-inch cabinet, and fix the cable by using the cable clips.

Step 5
Attach a label to the E1/T1 cable.
——End
Installing the CPRI Signal Cables between the BBU and the DRFUs
Operation Procedures 
Step 1
Insert the SFP connector at one end of each CPRI signal cable into the CPRI port on the panel of the BBU module.

Step 2
Insert the SFP connector at the other end of the CPRI signal cable into the CPRI0 port on the panel of the DRFU module, as shown in Figure 11.
[image: image14.emf]
Figure 11   Connections of the CPRI cable for a single cabinet
——End

2.2.8   Installing the BTS3900 Signal Cables
Installing the Monitoring Signal Cables for the DCDU-01
Note
The PSU fault alarm can be completed by only one channel of Boolean alarm signals. The pins 3 and 6 of the monitoring signal cable 1 for the DCDU-01 are used to transmit the alarm to the BBU.

The monitoring signal cable 1 and 2 for the DCDU-01 need to be installed during the installation of the stacked cabinets.
Figure 12 shows the monitoring signal cable 1 for the DCDU-01.
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Figure 12   Monitoring signal cable 1 for the DCDU-01
Table 4 describes the definition and color of the pins of the monitoring signal cable 1.
Table 4  Definition and color of the pins of the monitoring signal cable 1
	Pin at the X2 End
	Pin of the Connector at the X1 End
	Color
	Description

	W1
	2
	Blue
	Twisted pair cable

	
	1
	White
	

	
	6
	Orange
	Twisted pair cable

	
	3
	White
	

	W2
	4
	Blue
	Twisted pair cable

	
	5
	White
	

	
	8
	Orange
	Twisted pair cable

	
	7
	White
	


Operation Procedures 
· Installing the monitoring signal cable 1 for the DCDU-01 during the configuration of the -48V single cabinet.
Step 1
Connect the RJ45 connector at one end of the monitoring signal cable 1 to the EXT-ALM0 port on the UPEU module of the BBU, as shown in Figure 13.
[image: image16.emf]
Figure 13   Installing the monitoring signal cable between the BBU and the DCDU-01
Step 2
Insert the pins 2 and 1 (blue/white) in W1 at one end of the monitoring signal cable 1 into the SPD ALM port on the panel of the DCDU-01, as shown in Figure 14.

[image: image17.emf]
Figure 14   Inserting the monitoring signal cable in the DCDU-01
Step 3
Fix W2 on the cabling rack at the right side of the cabinet.

Step 4
Attach a label to the monitoring signal cable.
——End
· Installing the monitoring signal cables 1 and 2 for the DCDU-01 when two -48V cabinets are stacked.
Step 1
Connect the RJ45 connector at one end of the monitoring signal cable 1 to the EXT-ALM0 port on the UPEU module of the BBU, as shown in Figure 13.

Step 2
Insert the pins 2 and 1 (blue/white) in W1 into the SPD ALM ports on the panel of the DCDU-01, as shown in Figure 15.

Step 3
Insert the pins 8 and 7 (orange/white) in W2 into the interaction terminals, as shown in Figure 15.

Step 4
Insert the pins at one end of monitoring signal cable 2 into the interconnection terminals, as shown in Figure 15. 

Step 5
Insert the pins at the other end of monitoring signal cable 2 into the SPD ALM port on the panel of the DCDU-01, as shown in Figure 15.
[image: image18.emf]
Figure 15    Inserting the monitoring signal cable into the stacked cabinet of the DCDU-01
Step 6
Attach a label to the monitoring signal cable.

Step 7
Fix the interaction terminals in the inside cabling space at the right of the cabinet.
——End
· Installing the monitoring signal cable 1 and 2 for the DCDU-01 when a +24V cabinet and a -48V cabinets are stacked.
Step 1
Connect the RJ45 connector at one end of the monitoring signal cable 1 to the EXT-ALM0 port on the UPEU module of the BBU, as shown in Figure 13.

Step 2
Insert the pins 2 and 1 (blue/white) in W1 into the SPD ALM ports on the panel of the DCDU-01, as shown in Figure 16.

Step 3
Insert the pins 8 and 7 (orange/white) in W2 into the interaction terminals.

Step 4
Insert the pins at one end of monitoring signal cable 2 into the interconnection terminals, as shown in Figure 16.

Step 5
Insert the pins at the other end of monitoring signal cable 2 into the SPD ALM ports on the panel of the DCDU-01, as shown in Figure 16.
[image: image19.emf]
Figure 16   Installing the monitoring signal cable 1 and 2 for the DCDU-01 (+24V cabinet) 

Step 6
Cut the monitoring signal cable 1 to expose the pins 6 and 3 (orange/white) in W1.

Step 7
Insert the pins 6 and 3 (orange/white) into the ALM port on the connection unit of the PSU (DC/DC).

Step 8
Attach a label to the monitoring signal cable.
Note
The installation of the monitoring signal cable for the DCDU-01 in the +24 V single cabinet is similar to that of the stacked cabinets. You only need to insert pins 2 and 1 in W1 into the SPD ALM port on the panel of the DCDU-01, and insert pins 6 and 3 into the ALM port on the connection unit of the PSU (DC/DC).

Step 9
Fix the interaction terminals in the inside cabling space at the right of the cabinet.

——End
Installing the Monitoring Signal Cables for the FAN
Operation Procedures 
Step 1
Insert the RJ45 connector at one end of the monitoring signal cable into the MON0 port on the panel of the UPEU. 

Step 2
Insert the RJ45 connector at the other end of the monitoring signal cable into the COM IN port on the panel of the FAN, as shown in Figure 17.
[image: image20.emf]
Figure 17   Installing the Monitoring Signal Cables for the FAN
Step 3
Attach a label to the monitoring signal cable of the FAN.
——End
Installing the Monitoring Signal Cable for the EMUA
Please refer to the HUAWEI EMUA User Guide.
2.2.9   Installing the RF Signal Cables
Installing the RF Jumpers
Operation Procedures 
Step 1  When cutting the RF jumper, you should leave 30cm of the jumper for ease of cabling on the upper cabinet in case that the cabinets are stacked for capacity expansion.
Step 2
Connect one end of the jumper to the jumper connector at the feeder side.

Step 3
Connect the DIN connector of the jumper to the ANT port on the panel of the DRFU module, as shown in Figure 18.
[image: image21.emf]
Figure 18   Connections of RF jumpers for a single cabinet
Step 4
Tighten the DIN connector by using the adjustable wrench.

——End
Note
If a single cabinet is installed, the RF jumpers are routed along the left and right cable troughs. If two cabinets are stacked, the RF jumpers in the lower cabinet are routed along the left and right cable troughs, and the RF jumpers in the upper cabinet are routed in front of the DRFU panels.
Please refer to the design file of each project to see the connection of the RF signal cables between DRFUs.
Attaching Color Rings
[image: image22.emf]
Figure 19   Attaching Color Rings
2.3   Checking the Installation of the BTS3900 Hardware
Check the installation quality of the hardware according to the “Hardware Quality Standard for Indoor Wireless Macro Base Station product”.
Power on the BTS3900, where the external power input voltage is in the range of -38.4V DC～-57V DC.

Power on the modules and check the indicators status according to BTS3900 Commissioning Guide.
2.4   Commissioning of BTS3900
Please test the following items and record the results in On-site Commissioning Report.
2.4.1   Local Maintenance
Prerequisites
The IP address and the subnet mask of the Site Maintenance Terminal PC are set. The IP address of the Site Maintenance Terminal PC and the IP address (192.168.0.72/255.255.255.0) of the BTS are on the same network segment.

Operation Procedures 
Step 1  Use the crossover cable to connect the Site Maintenance Terminal PC to the BTS. Connect one end of the cable to the ETH port on the main control module of the main cabinet, and connect the other end of the cable to the Ethernet cable port on the Site Maintenance Terminal PC.

Step 2  Open the command window.

· If the operating system of the Site Maintenance Terminal PC is Windows 98, choose Start> Program > MS-DOS Prompt. The command window is displayed.
· If the operating system of the Site Maintenance Terminal PC is Windows 2000/XP, choose Start > Run. In the Run dialog box, run the cmd command. The command window is displayed.
Step 3  Run the ping target_name command to verify the network connection between the PC and the BTS. (target_name indicates the IP address of the BTS).
If the information similar to that in the following example is returned, the LMT PC and the GBAM can communicate normally. In this example, the IP address of the external network is 192.168.0.72.

Pinging 192.168.0.72 with 32 bytes of data:

Pinging 192.168.0.72 with 32 bytes of data:

Reply from 192.168.0.72: bytes=32 time=1ms TTL=253

Reply from 192.168.0.72: bytes=32 time=1ms TTL=253

Reply from 192.168.0.72: bytes=32 time=1ms TTL=253

Reply from 192.168.0.72: bytes=32 time=1ms TTL=253

Ping statistics for 192.168.0.72:

Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),

Approximate round trip times in milli-seconds:

Minimum = 1ms, Maximum = 1ms, Average = 1ms
Step 4  Start Site Maintenance Terminal System. The path is “Start” ->”All Programs” ->”HUAWEI Local Maintenance Terminal” ->”BSC6000 version” ->” Site Maintenance Terminal System”.
Step 5  After successful communication between local maintenance terminal and BTS, set the communication port parameter to “Network Port”, and set the IP address to 192.168.0.72.

Step 6  Choose “User Management” ->”Log on” and input user name as Omc, password as omc.

Step 7  Double click “Site”, choose “Site Management Right”, and click “Get” (The maintenance work can only be performed from the BTS side after getting the site management right, while only some query operations of the BTS can be performed on the BSC side).
Step 8  Do the maintenance work on BTS side.

Step 9  Release the local Site Management Right. Double click “Site”, choose “Site Management Right”, and then click “Release”.
——End
2.4.2   Transmission Testing
Step 1  Confirm the DIP switches on the GTMU are correctly set.
Step 2  Connect the Abis interface transmission cables.
Step 3  Transmission problem locating and solution by loop test. 
2.4.3   Data Loading 
Confirm the hardware configuration and cables connection with BSC engineers and ask them to load the configuration data.

2.4.4   Monitoring the Device Status
Step 1  Check the BTS3900 indicator status.

Step 2  Check and handle the faulty alarms.

Please refer to the BTS3900 Commissioning Guide for other test items.
2.4.5   Measuring the Output Power 
Measure the output power of the TRX on the ANT port of the DRFU by using a power meter.

Please refer to the relative instructions of the certain power meter.
2.4.6   Call Testing
Step 1  Search for the service network using the test phone and make sure the MS can access to the network.
Step 2  CS call testing. Force the frequency to the first cell on the test phone and test the MS oriented and terminated calls as follows:
MS to MS;

MS to fixed phone;

Ms to other operators’ MS.

Step 3  Handover test for inter-cell in the same site.
Step 4  Repeat step1 to step3 to test the other cells.
Step 5  PS call testing, including SMS/MS, web surfing and downloading.
2.4.7   Environment Alarms Testing
Test the environment alarms with the cooperation of the BSC engineers.
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