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1.BSC Description and architecture

This paragraph provides the basic information about the hardware of the Base Station  Controller (BSC). For more details, please refer to Nokia Electronic Documentation (NED).

Complete Nokia BSC is basically composed with 1 Cabinets in which there are 07 BCSU (06 working BCSU and one BCSU in spare state), 2 MCMU (1 working MCMU and 1 spare MCMU), 2 CLS (1 working CLS and 1 spare CLS), 1 OMU, ET cards,  Message Bus (MBIF) and power units.

BSC3I HW Configuration :
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Base Station Controller Signalling Unit, The BCSU handles the BSC functions that are highly dependent on the amount of traffic and signalling Network. It consists of two parts to handle both A and Abis interfaces. 

The BCSU is installed in the MC1C cartridge where the microcomputer of the BCSU is. It is composed of the CPU plug-in unit and various other plug-in units.

The BCSU supervises the 2 Mbit/s PCM lines connected to the system (time slot 0 handling). The interface units are connected to the switching network via 2 Mbit/s connections. 2 Mbit/s lines for both A and Abis interfaces are handled similarly.

The BCSU is part of the decentralized call control section in the DX 200 system. The BCSU is connected to the microcomputer network of the exchange via the message bus interface of its microcomputer and to the CCS and LAPD channels by semipermanent connections via the Group Switch (GSW). The control connection between the trunk circuit interfaces (ET) and the BCSU is also implemented by semipermanent connections. The BCSU is connected to the Clock Equipment (CLS) of the exchange by the 8 MHz and 8 kHz timing signals. The BCSU is connected to the Operation and  Maintenance Unit (OMU) and the Marker and Cellular Management Unit (MCMU) by the timing and GSW switchover control signal CGS. The BCSU is also connected to the OMU by the message bus clock alarm MBAL and the card control loop CCL.

MCMU: 
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Marker and Cellular Management Unit, The marker part of MCMU controls the 8 kbit/s Group Switch (GSWB) and performs connecting and releasing of the circuits. 

The switch control interface writes the required connections to the switch control memory and reads the contents of the control memory. The control interface also performs the tests defined by the microcomputer in the switching network and generates the required timing signals. Via the message bus interface, the marker part exchanges messages with other control computers.

The cellular management part of functionality of the MCMU has the  centralised responsibility of the cells and radio channels under the control of a BSC. It seizes and keeps track of the radio resources requested by the interface and handover applications and manages the configurations of the cellular network.

This part of the functionality does not require any specific hardware; a normal microcomputer and message bus interface configuration is sufficient as a platform.

There are always two MCMUs in the system. One MCMU is permanently connected to one half of the switching network of the duplicated GSWB. The other MCMU is connected to the other half.

GSW :
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The Group Switch (GSW) conveys the traffic passing through the DX 200 Base Station Controller as well as switching the tones to the subscribers of the 

exchange and to the trunk circuits. The GSW also establishes the needed connections to the signalling units, the internal data transmission channels and the submultiplexers (SMUX) of the BSC.

The operation of the GSW is controlled and supervised by the Marker and Cellular Management Unit (MCMU). The MCMU, which is connected to the other control computers of the exchange via the message bus, performs the needed hunting, switching and releasing functions and tests the through-connections. The GSW and the MCMU are protected through duplication.

CLS  : 
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Clock and Synchronization Unit (CLS), This unit is synchronized with a signal coming from an upper level in the synchronization hierarchy of the network (the MSC). Normally, the synchronization signal is extracted from the PCM circuit signal coming to the network elements. The synchronization unit generates the basic timing signals for the units in its own rack needing clock signals. The Clock and Tone Generator (CLxTG) acts as the synchronization unit in the exchange.

In applications containing an expansion rack, the timing signals are taken from the synchronization unit to the rack-specific Clock and Alarm Buffer (CLAB). The CLAB uses the timing signals to generate the cartridge-specific basic timing signals for the units in its own rack.

The CLxTG and CLAB units are duplicated for 2n redundancy.

OMU   : 
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               Operation and Maintenance Unit, The OMU is installed in the MC1C cartridge where the microcomputer of the OMU is. It is composed of the CPU plug-in unit and various other plug-in units. Unless required by the context, the plug-in units will be referred to in the text with their abbreviated names, for example, CPU or MBIF.

The tasks of the OMU are to act as an interface between the user and the exchange and to take automatic recovery measures, as needed, based on its collected fault data. 

The tasks of the Operation and Maintenance Unit are divided into four groups:

·traffic control functions

·maintenance

·system configuration administration

·system management

The traffic control functions include:

·routing administration

·routing state administration

·traffic administration

The maintenance includes the maintenance of the exchange, subscriber network and trunk circuits. These include the following functions:

·supervision

·alarm output

·recovery

·diagnostics

The system configuration administration takes place by means of MML programs used to manage:

·exchange expansions

·introduction of new features in the exchange and network

The system management includes the functions closely related to the operating system of the microcomputer in the OMU which serve the other operation and maintenance functions.

The system management functions are divided into the following categories:

·input and output system

·input and output function management

·MMI system

·Data communications

·file management

·system support functions

MB   : 
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Message Bus, The MB Interface (MBIF plug in unit) ensures the bi-directional communication between all computer units and controls the message bus independently. All the arbitration, seizing and releasing functions of the message bus are decentralized to all the MBIF-T units connected to the message bus.

The MBIF sends and receives messages without the control of the CPU in the microcomputer. When the CPU has written the message into the output buffer of the MBIF and started the transmission, the MBIF seizes the message bus and sends the message to the bus. The MBIF at the receive end receives the message under the control of its own logic and provides an interrupt to the CPU for the incoming message. 

Messages may be received at four different addresses, two of which are group addresses which may be freely selected by the software. By using the group addresses, a message sent to the message bus may be received simultaneously by two or more microcomputers, thus reducing the load of the sending computer and the message bus significantly.

There are always two MB in the system. One is working ,the second is in spare state.

ET   : 
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Exchange Terminal. The ET plug-in unit (ET2E or ET2E-S) is used as the PCM trunk circuit interface for a network element based on the DX 200 system. The ET can be connected to no more than two PCM trunk circuits. In the exchange, the ET is also connected to the Group Switch (GSW) and via this to the computer unit supervising the Exchange Terminal, to the Clock Equipment (CLS), to the Hardware Alarm Collection Unit (HWAL) and to the power supply.

Input transmission direction

The ET performs the following functions in the input direction:

1.regenerates the PCM signal and extracts the timing

2.dissolves line code HDB3

3.removes the jitter and compensates for the wander in accordance with Recommendation G.823

4.implements the frame alignment in accordance with Recommendation G.706 (not in transparent mode)

5.counts the bit errors by means of the CRC-4 in accordance with Recommendation G.704 and the frame alignment signal

6.supervises the slips

7.supervises for other PCM circuit interference (loss of signal, AIS received, loss of frame alignment)

8.supervises the alarms from the far end (B3 alarm, alarms received in bits 4 and 5 of the odd T0)

9.switches bits 5...8 of the odd time slot T0 to the V.11 interface (optional)

10.in transparent mode, switches all data coming from the PCM trunk circuit through as is to the internal PCM circuit of the exchange connected to the ET2E.

Output transmission direction

The ET performs the following functions in the output direction:

1.generates the frame structure in accordance with Recommendation G.704 so that time slots T1...T31 are let through as is

2.sends bit 1 of time slot T0 and Sa bits 4...8 of the odd time slot T0 under the control of the program or switches through the bits received from the serial bus interface (optional)

3.switches the bits coming from the V.11 interface of the ET2E as the outgoing Sa bits 5...8 in the odd time slot T0 (optional)

4.in transparent mode, switches the data coming from the internal PCM circuit of the exchange connected to the ET2E through as is (also time slot T0)

5.converts the logic level signal into the format required by the line code and further into a 3-level line signal.

Block Diagram of the DX200 Nokia BSC :
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2.BSC INTEGRATION OVERVIEW

In this phase, the MSC, transcoder and the BSC are configured to enable the MSC and the BSC to communicate properly with each other. The configuration can be made in many different ways depending on the equipment, or capacity and redundancy requirements. 


For example it is possible to implement only one PCM line between the MSC and the BSC or to use several separate PCM lines for redundancy or capacity purposes.

When the TCSM2 is used, the A interface is always multiplexed. Provided that the BSC is equipped with an 8 Kbit group switch (GSWB), four separate A interface lines can be put into one highway PCM, making it possible to have up to maximum 120 full-rate speech channels in one highway PCM cable. In half-rate configuration the maximum number of speech channels is 210. The combination of half-rate and full-rate can be used as well

.

The A interface is defined in accordance with CCITT#7 Signalling System. Three protocol layers are used: the Message Transfer Part (MTP), the Signalling Connection Control Part (SCCP), and the BSS Application Part (BSSAP).

 The MTP's task is to provide a reliable means of data transmission. It consists of a signalling link, a signalling link set, and a signalling route set.

The SCCP complements the services of the MTP by providing connectionless and connection-oriented network services. It consists of SCCP subsystems.

The BSSAP uses the services of the MTP and the SCCP. It takes care of actual GSM/DCS-related interaction between the MSC and the BSS. Typical tasks of the BSSAP are call control, location updates, handover management, paging etc. It has no counterparts in terms of BSC MMI but is created along with the SCCP.

Whith TCSM2, the time slots can be allocated more freely. However, the maximum efficiency is achieved if Nokia's recommendation is followed (shown in the next figure). 

Signalling channels, and possibly NMS connections, are always allocated beginning from the end of the frame. This optimises the number of the traffic channels available for the fourth tributary. This is due to the fact that only the time slots preceding the first signaling time slot can be used as speech channels in the fourth tributary.

For example, if signaling links are allocated to time slots 31 and 27, only the time slots 25 and 26 are available for the fourth tributary - even if time slots 30, 29, and 28 are not used at all.

GENARAL INFORMATION

CGR: Circuit Group Name. The identifier used will be EFRDR

Total Number of A I/f E1 PCMs: Depend on the design

Number of SS7 links (64Kb/s): Depend on the design.

Physical BSC PCM Port#: BSC-side physical PCM port number used by each Transcoder.  The Nokia rule is to assign the  ET ports dedicated to the connection to the MSC starting from the number 32 and carrying on with steps of 8 Ets. If it is necessary to assign other A interface Ets, it will be recommended to check the BSC configuration and to reserve ET which are not associated to the A-bis interface, starting from the last available.

Logical PCM Nb: Starting at ZERO for each BSC. This index is used for the CIC numbering. The four number used to identify the PCM generated by an ET port are consecutive within the same transcoder card.

Timeslot: Timeslots that filled with traffic channels.

CIC: Circuit Identification Code. Combines the logical PCM number and the Timeslot

SLC: Signalling Link code. Starting from zero.

SS7 TS#: Timeslot in the signalling link where the SS7 info is carried

OMC-R link TS#: Timeslot where the O&M information is carried

The following table shows the configuration values of a standard implementation.



Voice/Data - SS7 - OMC-R Trunks detailed breakdown



Physical

BSC PCM

Port #
Logical

PCM

Nb
Voice/Data trunks
SS7 link
OMC-R link



Timeslot #
CIC #
Timeslot #
CIC #





From
To
From
To
From
To
From
To
SLC
TS #
TS #

32
0
1
15
0-1
0-15
17
30
0-17
0-30
0
16
31


1
1
15
1-1
1-15
16
31
1-16
1-31





2
1
15
2-1
2-15
16
31
2-16
2-31





3
1
15
3-1
3-15
16
19
3-16
3-19




40
4
1
15
4-1
4-15
17
30
4-17
4-30
1
16
31


5
1
15
5-1
5-15
16
31
5-16
5-31





6
1
15
6-1
6-15
16
31
6-16
6-31





7
1
15
7-1
7-15
16
19
7-16
7-19





8


-
-


-
-





9


-
-


-
-





10


-
-


-
-





11


-
-


-
-





12


-
-


-
-





13


-
-


-
-





14


-
-


-
-





15


-
-


-
-




Table 1.
Example of a table

To explain the limitation of the fourth A interface, it is attached a scheme that contains the Nokia interface between BSC and Transcoder (A_ter). Here it is the configuration of the A_ter interface used for BSC integration carrying 110 traffic channels and one signaling links. 
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It is obvious that there is no more space in the A_ter interface to allocate traffic channels. During the commissioning procedure of the transcoder, these channels will be mapped into the A interface.

Network Indicator (NI): The type of network used is always NA1. 

BSC Point Code: Numeric identifier of the associated to the SP.

MSC Point Code: Numeric identifier of the associated to the SP.

3.PERIODIC MAINTENANCE ROUTINE

3.1Daily Maintenance  Routine

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;

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.



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. 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.

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.



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



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.
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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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3.2 Weekly Maintenance Routine

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;ZWQD:NAME=<FB_build_name>:MAFILE:MASU=ALL;

ZWQD:NAME=<FB_build_name>:MAFILE:MASU=ALL;

Note: Only Fallback SW package with UT status should be deleted and always select MAFILE based deletion of BSC SW package.  

Start the FULL back-up 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;



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.



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



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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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.
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 FDU-0





 FORMCHECKBOX 
 LPT-0

 FORMCHECKBOX 
 LPT-1





 FORMCHECKBOX 
 LPT-2

 FORMCHECKBOX 
 LPT-3







 FORMCHECKBOX 
 VDU-0

 FORMCHECKBOX 
 VDU-1





 FORMCHECKBOX 
 VDU-2

 FORMCHECKBOX 
 VDU-3





 FORMCHECKBOX 
 VDU-4

 FORMCHECKBOX 
 VDU-5





 FORMCHECKBOX 
 VDU-6

 FORMCHECKBOX 
 VDU-7





 FORMCHECKBOX 
 VTP-0

 FORMCHECKBOX 
 VTP-1





 FORMCHECKBOX 
 VTP-2

 FORMCHECKBOX 
 VTP-3





 FORMCHECKBOX 
 VTP-4

 FORMCHECKBOX 
 VTP-5





 FORMCHECKBOX 
 VTP-6

 FORMCHECKBOX 
 VTP-7





 FORMCHECKBOX 
 VTP-8

 FORMCHECKBOX 
 VTP-9





 FORMCHECKBOX 
 VTP-10

 FORMCHECKBOX 
 VTP-11





 FORMCHECKBOX 
 VTP-12

 FORMCHECKBOX 
 VTP-13





 FORMCHECKBOX 
 VTP-14

 FORMCHECKBOX 
 VTP-15





 FORMCHECKBOX 
 VTP-16

 FORMCHECKBOX 
 VTP-17





 FORMCHECKBOX 
 VTP-18

 FORMCHECKBOX 
 VTP-19





 FORMCHECKBOX 
 VTP-20

 FORMCHECKBOX 
 VTP-21





 FORMCHECKBOX 
 VTP-22

 FORMCHECKBOX 
 VTP-23





 FORMCHECKBOX 
 VTP-24

 FORMCHECKBOX 
 VTP-25





 FORMCHECKBOX 
 VTP-26

 FORMCHECKBOX 
 VTP-27





 FORMCHECKBOX 
 VTP-28

 FORMCHECKBOX 
 VTP-29





 FORMCHECKBOX 
 VTP-30

 FORMCHECKBOX 
 VTP-31





 FORMCHECKBOX 
 VTP-32

 FORMCHECKBOX 
 VTP-33





 FORMCHECKBOX 
 VTP-34

 FORMCHECKBOX 
 VTP-35





 FORMCHECKBOX 
 VTP-36

 FORMCHECKBOX 
 VTP-37





 FORMCHECKBOX 
 VTP-38

 FORMCHECKBOX 
 VTP-39





 FORMCHECKBOX 
 VTP-40

 FORMCHECKBOX 
 VTP-41





 FORMCHECKBOX 
 VTP-42

 FORMCHECKBOX 
 VTP-43

                                                          FORMCHECKBOX 
 VTP-44





 FORMCHECKBOX 
 VPP-0

 FORMCHECKBOX 
 VPP-1





 FORMCHECKBOX 
 VPP-2

 FORMCHECKBOX 
 VPP-3





 FORMCHECKBOX 
 VPP-4

 FORMCHECKBOX 
 VPP-5





 FORMCHECKBOX 
 VPP-6

 FORMCHECKBOX 
 VPP-7





 FORMCHECKBOX 
 VPP-8

 FORMCHECKBOX 
 VPP-9





 FORMCHECKBOX 
 VPP-10

 FORMCHECKBOX 
 VPP-11





 FORMCHECKBOX 
 VPP-12

 FORMCHECKBOX 
 VPP-13





 FORMCHECKBOX 
 VPP-14





 FORMCHECKBOX 
 VDS-0

 FORMCHECKBOX 
 VDS-1





 FORMCHECKBOX 
 VDS-2

 FORMCHECKBOX 
 VDS-3





 FORMCHECKBOX 
 VDS-4

 FORMCHECKBOX 
 VDS-5





 FORMCHECKBOX 
 VDS-6

 FORMCHECKBOX 
 VDS-7





 FORMCHECKBOX 
 VDS-8

 FORMCHECKBOX 
 VDS-9





 FORMCHECKBOX 
 VDS-10

 FORMCHECKBOX 
 VDS-11





 FORMCHECKBOX 
 VDS-12

 FORMCHECKBOX 
 VDS-13





 FORMCHECKBOX 
 VDS-14

 FORMCHECKBOX 
 VDS-15

Note: WDU,VDS & FDU must always be WO-BU. CTU is BL-SY when there is no DAT tape inside the CTU.VDS,VPP, VDU & LPT is either WO-ID or BL-SY depending on whether terminal equipments are connected or not. Printer is WO-BU only during printing.



3.3 MONTHLY MAINTENANCE ROUTINE

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 

Safecopy 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

          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.



3.4 Diagnostic on a Plug in Unit

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.





 FORMCHECKBOX 
 MCMU 0

 FORMCHECKBOX 
 MCMU 1





 FORMCHECKBOX 
 OMU





 FORMCHECKBOX 
 BCSU 0

 FORMCHECKBOX 
 BCSU 1







 FORMCHECKBOX 
 BCSU 2

 FORMCHECKBOX 
 BCSU 3





 FORMCHECKBOX 
 BCSU 4

 FORMCHECKBOX 
 BCSU 5





 FORMCHECKBOX 
 BCSU 6

 FORMCHECKBOX 
 BCSU 7





 FORMCHECKBOX 
 BCSU 8





 FORMCHECKBOX 
 MB 0

 FORMCHECKBOX 
 MB 1





 FORMCHECKBOX 
 CLS 0

 FORMCHECKBOX 
 CLS 1





 FORMCHECKBOX 
 CLAB 0

 FORMCHECKBOX 
 CLAB 1





 FORMCHECKBOX 
 SBUS 0

 FORMCHECKBOX 
 SBUS 1





 FORMCHECKBOX 
 ET, ALL    
 FORMCHECKBOX 
 TCSM, ALL

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.



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.





 FORMCHECKBOX 
 MCMU 0

 FORMCHECKBOX 
 MCMU 1





 FORMCHECKBOX 
 OMU





 FORMCHECKBOX 
 BCSU 0

 FORMCHECKBOX 
 BCSU 1







 FORMCHECKBOX 
 BCSU 2

 FORMCHECKBOX 
 BCSU 3





 FORMCHECKBOX 
 BCSU 4

 FORMCHECKBOX 
 BCSU 5





 FORMCHECKBOX 
 BCSU 6







 FORMCHECKBOX 
 MB 0

 FORMCHECKBOX 
 MB 1





 FORMCHECKBOX 
 CLS 0

 FORMCHECKBOX 
 CLS 1





 FORMCHECKBOX 
 CLAB 0

 FORMCHECKBOX 
 CLAB 1





 FORMCHECKBOX 
 SBUS 0

 FORMCHECKBOX 
 SBUS 1

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.



3.5 YEARLY MAINTENANCE ROUTIN

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:


      -48


-41.5 to -57

      -60


-48 to -75


 [Frame1] 

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 supply unit and send the faulty unit to service.

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.



4.TROUBLSHOOTING SAMPLES

In this section ,We will see the following procedures :

· Procedure for changing plug in units 

· Procedure for TRX test loop. 

· Lock/Unlock of BCF, BTS or TRX.

· O&M link Management.

· Unit diagnostic. 

4.1Changing Plug in Units in BSC :

For every unit, Hardware changes shouldn’t be done if the its state is not SE-NH.

The first thing that we have to do in this kind of operations is making Fallback of running package before the changes affecting any unit.

After the creation of the fallback package, the state of the concerned unit must be checked with ZUSI command.

For example, we are going to change AS7 plug in unit in BCSU n° 7. The state of BSCUs could be checked by ZUSI command.

ZUSI:BCSU;

EXECUTION STARTED

DX 200    BSC33TRI                    2004-09-01  13:26:56

WORKING STATE OF UNITS

 UNIT       MB  STATE LOCATION              INFO

 BCSU-0     38   SP-EX                                      IDLE                               

 BCSU-1     31   WO-EX                                        -                                  

 BCSU-2     32   WO-EX                                        -                                 

 BCSU-3     33   WO-EX                                        -                                 

 BCSU-4     34   WO-EX                                        -                                 

 BCSU-5     35   WO-EX                                        -                                 

 BCSU-6     36   WO-EX                                        -                                 

TOTAL OF 07     UNITS

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

In the normal working state of Nokia BSC, 06 BCSUs must be in WO-EX state and the 7th must be in SP-EX state to guarantee the redundancy.

There are 5 permanents states for computer units and the changing of unit state should be done as shown in the figure using ZUSC command :


                                                     WO-EX
           Working Executed

                                                      SP-EX

Spare Executed

                                                      TE-EX

Test Executed

                                                      SE-OU

Separated Out of Use

                                                      SE-NH

Separated No Hardware

There are 2 temporary states (Non permanents) : WO-RE and SP-RE. which show the restart process of the units. In this case, we can’t make any change. We have to wait until the stabilisation of the unit.

The state of BCSU 7 is WO-EX, we have to change it to SE-NH with ZUSC command : 

(WO-EX      SP-EX      TE-EX       SE-OU       SE-NH).

ZUSC : BCSU, 6 :SP ;

EXECUTION STARTED

STATE TRANSITION EXECUTED

UNIT = BCSU-7     NEW STATE = SP-RE

NEW ACTIVE UNIT = BCSU-0    

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

After few seconds, we can check the BCSU states with ZUSI command :

ZUSI:BCSU;

EXECUTION STARTED

DX 200    BSC33TRI                    2004-09-01  13:26:56

WORKING STATE OF UNITS

 UNIT       MB  STATE LOCATION              INFO

 BCSU-0     30   WO-EX                                        -                                 

 BCSU-1     31   WO-EX                                        -                                  

 BCSU-2     32   WO-EX                                        -                                 

 BCSU-3     33   WO-EX                                        -                                 

 BCSU-4     34   WO-EX                                        -                                 

 BCSU-5     35   WO-EX                                        -                                 

 BCSU-6     37   SP-EX                                       IDLE                                 

The same operation must be done to change BCSU state to TE, SE-OU and SE-NH :

ZUSC:BCSU,6

/* IDENTIFY POSSIBLE NEW WORKING STATE:

ACTUAL WORKING STATE AND INFO IS:

 UNIT       MB STATE LOCATION              INFO

 BCSU-6     37 SP-EX                       IDLE                               

FOLLOWING NEW STATES ARE DEFINED:

 WO            WORKING                                

 TE            TEST                            */

ZUSC:BCSU,6:TE; 



*********************************

EXECUTION STARTED

STATE TRANSITION EXECUTED

UNIT = BCSU-6     NEW STATE = TE-EX

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

ZUSC:BCSU,6

/* IDENTIFY POSSIBLE NEW WORKING STATE:

ACTUAL WORKING STATE AND INFO IS:

 UNIT       STATE LOCATION              INFO

 BCSU-6      TE-EX                        -                                 

FOLLOWING NEW STATES ARE DEFINED:

 WO            WORKING                                

 SP            SPARE                                  

 SE            SEPARATED                       */

ZUSC:BCSU,6:SE;

EXECUTION STARTED

STATE TRANSITION EXECUTED

UNIT = BCSU-6     NEW STATE = SE-OU

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

< ZUSC:BCSU,6:SE;

LOADING PROGRAM VERSION 18.4-0

EXECUTION STARTED

STATE TRANSITION EXECUTED

UNIT = BCSU-6     NEW STATE = SE-NH

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

After few seconds, we can check the BCSU states with ZUSI command :

ZUSI:BCSU;

EXECUTION STARTED

DX 200    BSC33TRI                    2004-09-02  11:45:08

WORKING STATE OF UNITS

 UNIT       MB STATE LOCATION              INFO

 BCSU-0     30 WO-EX                        -                                 

 BCSU-1     31 WO-EX                        -                                 

 BCSU-2     32 WO-EX                        -                                 

 BCSU-3     33 WO-EX                        -                                 

 BCSU-4     34 WO-EX                        -                                 

 BCSU-5     35 WO-EX                        -                                 

 BCSU-6     37 SE-NH                         -                                 

TOTAL OF 7     UNITS

 INCORRECT STATES       1                                                      

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

Now, the state of BCSU 6 is SE-NH. To change the AS7 plug in unit, we have to switch off the power of the BCSU 6 (PSC), check the interchangeability of the new AS7, checking its strapping and changing the AS7.

After the change of the PIU, we have to hand the BCSU to its normal state 

(SE-NH      SE-OU      TE-EX     SP-EX     WO-EX) with ZUSC command.

          WO-EX

           Working Executed

           SP-EX


Spare Executed

           TE-EX


Test Executed

           SE-OU


Separated Out of Use

          SE-NH


Separated No Hardware

ZUSI:BCSU;

EXECUTION STARTED

DX 200    BSC33TRI                    2004-09-01 13:26:56

WORKING STATE OF UNITS

 UNIT       MB  STATE LOCATION              INFO

 BCSU-0     38   SP-EX                                      IDLE                               

 BCSU-1     31   WO-EX                                        -                                  

 BCSU-2     32   WO-EX                                        -                                 

 BCSU-3     33   WO-EX                                        -                                 

 BCSU-4     34   WO-EX                                        -                                 

 BCSU-5     35   WO-EX                                        -                                 

 BCSU-6     36   WO-EX                                        -                                 

TOTAL OF 7     UNITS

COMMAND EXECUTED

WORKING STATE AND RESTART HANDLING COMMAND <US_>

4.2 TRX test loop :

The main Purpose of the TRX test loop is to verify that the TRX is working correctly and that it’s not damaged.

The principle of TRX test loop is to test the functionality of TRX unit (TX, RX and Diversity).

Test signal simulates the real uplink downlink communication between BTS and MS during a phone call. 

The TRX test loop can not be done if the Base Band (BB) hopping mode is activated.

Example : We are going to make TRX test loop for TRX 7 of BTS n° 26.

The first thing to do is to deactivate the base band hopping mode after locking the concerned BTS :

* TO LOCK the BTS  with forcing handovers, we have to use ZEQS command :  

   ZEQS:BTS=26:L:FHO,25; in this example, we gived 25s for forcing Handovers to the adjacent 

   cells. 

* To CHANGE HOPPING MODE state, we have to use ZEQE command :

   ZEQE:BTS=26:HOP=N;

After the deactivation of the hopping mode, we have to UNLOCK the BTS with ZEQS command : 

ZEQS:BTS=26:U;

After the restart of the BTS, the TRX test loop can be started with ZUBS command :

ZUBS:BTS=26,TRX=7;

After few seconds, the TRX test loop report can be monitored with ZUBP command :

ZUBP:TR:BTS=26,TRX=7;

The result of the TRX test loop looks like :

DX 200    BSC33TRI                    2004-09-08  14:43:48

RADIO NETWORK TEST REPORT             TRX TEST

BCF-025      BTS-026 ZMDA001B         TRX-007

TX_RTSL-000  RX_RTSL-005

TEST RESULT: PASSED

TEST EXECUTED: 2004-09-08  10:03:00

TRANSMITTED POWER......................... 47 DBM

MAIN RX:

BIT ERROR RATIO .....................(BER).. 0.0615 %

RX SENSITIVITY..................................... -106 DBM

DIVERSITY RX:

BIT ERROR RATIO .....................(BER).. 0.0000 %

RX SENSITIVITY..................................... -103 DBM

END OF REPORT

COMMAND EXECUTED

SINGLE RADIO NETWORK TEST HANDLING COMMAND <UB_>

* In Ultrasite product, if the value of the Bit Error Ratio (BER) exceeds 2%, the TRX is damaged and must be changed.

* The value of RX sensitivity could not be less than -115 dbm for main RX and Diversity.

* Test fails if the Transmitted Power value is outside + 4 dB of the nominal power value (for Ultrasite TRX, it must be 46,5 + 4 dbm).

After the test loop, we have to turn up to the initial configuration. The hopping mode must be activated using ZEQE command :

1/ First, we have to LOCK the BTS with ZEQS command : ZEQS:BTS=26:L:FHO,25;

2/ We have to activate the hopping mode with ZEQE command : ZEQE:BTS=26:HOP=RF;

3/ Then, the BTS must be unlocked with ZEQS command : ZEQS:BTS=26:U;

4.3Lock/Unlock of BCF, BTS or TRX.

In Nokia DX200 platform, we have to remember that BCF indicates the HOLE SITE and the BTS indicates a CELL or SECTOR.

If a problem occurs on a network element (BCF, BTS or TRX), the first thing to do is to restart this network element by doing LOCK and UNLOCK.

Note : We have to remember to unlock every network element that we locked before (BCF, BTS or TRX).

To lock or unlock a TRX, the used command is ZERS :


* ZERS:BTS=26, TRX=7:L;  Lock TRX 7 under BTS 26.


* ZERS:NAME=ZHA014B,TRX=7:U; Unlock the TRX 7 under the cell ZMDA001B.


* ZERS:BTS=26, TRX=7&8:L; Lock the TRX 7 and 8 under BTS 26.

* ZERS:NAME=ZHA014B, TRX=7&&9:L:FHO,25; Lock the TRX 7,8 and 9 under the cell ZMDA001B with forced Handovers in 25s.

Nokia recommends always to make a lock of BTS with forced handovers (FHO) to avoid the drop of calls which are in the concerned BTS.

To lock or unlock a BTS (Cell or Sector), the used command is ZEQS :


* ZEQS:BTS=26:L; Lock the BTS n°26.


* ZEQS:NAME=ZMDA001B:U; Unlock the cell ZMDA001B.


* ZEQS;BTS=26:L:FHO,25; Lock the BTS 26 with forced handovers in 25s.


* ZEQS:NAME=ZMDA001B:L:FHO, 25; Lock the BTS ZMDA001B with forced handover in 25 s

To lock or unlock a BCF, the used command is ZEFS :


* ZEFS:25:L; Lock the BCF n°25 or site ZMDA001.


* ZEFS:25:U; Unlock the BCF n°25.

Note : We can never give the SITE NAME as parameter in ZEFS command.

The execution printout of ZEFS command is:

BSC   BSC33TRI

                     2004-09-08  08:54:32

BASE CONTROL FUNCTION BCF-25 STATE LOCKED

COMMAND EXECUTED

4.4 O&M LINK MANAGEMENT :

The X25 link ensures the supervision of the BSC and all its BTSs for all Operation and Maintenance activities. 

It is also used to dispatch the radio and TCSM measurements to OMC/R.














In STC, the O&M link uses LAN connection (Broadcast linkage) and X25 connection.

To show the O&M state, we have to use ZQLI; and ZQEI; commands. 

When the link is working correctly, the results look like :

< ZQLI;

LOADING PROGRAM VERSION 5.6-0

DX 200    BSC33TRI                    2004-09-08  13:26:26

INTERROGATING LINKAGE DATA

NODE IN ES ROLE

LINKAGE TYPE ROLE UNIT    LOG UNIT TERM SNPA ADDRESS     PVC  PRIO   STATE

    -------         ----       ----     -------    --------  ----              ----------------                 ----     ----      -------

       0           BRO      ES     OMU    4002H              0                -                            -         -        UNL-ENA

COMMAND EXECUTED

OSI ENVIRONMENT LINKAGE HANDLING COMMAND <QL_>.

ZQLI command informs us about the linkage state. For example, if the cable between the BSC and the Router (Switch) is not good or connected incorrectly, the state of the O&M link should be UNL-DIS. In this case, we have to check the LAN connection in the BSC and Router.

To change the O&M linkage state, we have to use ZQLG command :

ZQLG:0:BRO:LOC; Lock the Broadcast link n° 0. The same command is used to unlock the linkage.

< ZQEI:;

DX 200    BSC33TRI                    2004-09-08  13:27:18

INTERROGATING CLNS

NODE IN ES ROLE

                                       NS USER       NS USER      MAX PDU    SYSTEM

CLNS NAME  ROLE  PRIM UNIT  ACT UNIT   LIFETIME   ID                        STATE

---------                ----      ---------            ---------          --------            ----------------        ----------

ES1                     ES       OMU              OMU                9                 000000049906    UNL-BU-ACT

MAX MAN AREA ADDR COUNT: 3

MANUAL AREA ADDRESS:     39682F00000999000000010001

COMMAND EXECUTED

OSI ENVIRONMENT CONNECTIONLESS NETWORK SERVICE HANDLING COMMAND <QE_>

ZQEI; command interrogates the CLNS data (Connectionless Network Service).

4.5 UNIT DIAGNOSTIC :

The tasks of the diagnostic is, firstly, to locate hardware failures in the BSC units, with an accuracy equivalent to the maintenance requirements, and secondly, to verify that the hardware is functioning properly.

If errors occur, the system generally informs you of the necessary actions by producing a text diagnosis with fixed headers.

The software automatically detects failures and produces a diagnostic report or an alarm printout on them. To repair the fault, you must replace the plug-in unit that the report shows to be faulty or you must determine the location of the failure by making diagnostics.

The diagnostic work done by the diagnostic system is directed to the functional units of the system (total diagnoses) or to functional entities of the system as seen from the point of view of diagnostics (partial diagnoses). A total diagnosis is divided into partial diagnoses.

If a fault is located, the faulty flag (FLTY) of the unit occurs (if the system has set it on earlier) and the unit state changes to the TE-EX state.

Before starting unit diagnostic, we have to make sure that the concerned unit is in TE-EX state.

To start unit diagnostic, the command used is ZUDU.

For example, we are going to make diagnostic to BCSU 6 :

ZUDU:BCSU,6          

/* IDENTIFY TEST FOR UNIT:  BCSU                              

TEST

TOTAL

PLUG-IN UNITS                           

POWER
YES           

PROC   
NO
MBIF_UA CP6LX                            

CPU    

YES
CP6LX                    

RAM    

YES
CP6LX                    

ETHER  
NO
CP6LX                    

SYSB   

YES
MBIF_UA CP6LX

PCUC   

NO
PCU

PCUD   

NO
PCU

PCUL   

NO
PCU

PCUT   

YES
PCU

AS7    

YES
AS7_V

OMITTED PARAMETER REFERS TO TOTAL TEST OF UNIT    */

ZUDU:BCSU,6;




***************************************

DIAGNOSIS JOB ACTIVATED

UNIT = BCSU-6   TEST=TOTAL

COMMAND EXECUTED

DIAGNOSTICS HANDLING COMMAND <UD_>

To Interrogate about the currently active diagnostics, the command used is ZUDQ :

< ZUDQ;

LOADING PROGRAM VERSION 4.3-0

CURRENT DIAGNOSTIC TESTS:

    UNIT           TEST           INITIAL TIME

    BCSU-6         CPU            11:37:20

COMMAND EXECUTED

DIAGNOSTICS HANDLING COMMAND <UD_>

After the execution of Diagnostic, the Diagnostic Report can be displayed using ZUDH command :

ZUDH:BCSU,6;

DX 200    BSC33TRI                    2004-09-08  12:00:32

DIAGNOSTIC REPORT HISTORY

UNIT = BCSU-6    REPORT-CLASS = ALL   DATE = 2004-09-08  TIME = 00:00:00

DX 200    BSC33TRI                   


2004-09-08  11:37:20

   PARTIAL DIAGNOSIS EXECUTED       
BCSU-6      POWER 

DX 200    BSC33TRI                    


2004-09-08  11:38:00

   PARTIAL DIAGNOSIS EXECUTED       
BCSU-6      CPU   

DX 200    BSC33TRI                    


2004-09-08  11:40:45

   PARTIAL DIAGNOSIS EXECUTED       
BCSU-6      RAM   

DX 200    BSC33TRI                    


2004-09-08  11:43:23

   PARTIAL DIAGNOSIS EXECUTED       
BCSU-6      SYSB  

DX 200    BSC33TRI                    


2004-09-08  11:45:10

   PARTIAL DIAGNOSIS EXECUTED       
BCSU-6      PCUT  

DX 200    BSC33TRI                    


2004-09-08  11:48:04

   PARTIAL DIAGNOSIS EXECUTED       
BCSU-6      AS7   

DX 200    BSC33TRI                    


2004-09-08  11:49:58

DIAGNOSTIC REPORT

   BCSU-6    

   PARTIAL DIAGNOSIS      
TOTAL 

   DIAGNOSTIC PROGRAM     
0000

   DIAGNOSIS              

3999

   3999 TOTAL DIAGNOSIS EXECUTED - UNIT OK                              

END OF REPORT

END OF DIAGNOSTIC REPORT HISTORY

The unit is functioning properly when the total diagnostic is executed and “UNIT OK” field occurs in the end of the report. If the system detects a fault during diagnostic, the diagnostic execution is stopped and the affected fault is shown in the Diagnostic Report.

The position of the faulty plug in unit is shown in the Diagnostic Report. This plug in unit must be changed after the check of its strapping according to Plug in units change procedure.
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