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BSS Operation and Maintenance Procedure
1. PURPOSE

This document is the extension with work instructions for the document “Guidelines for BSS  Network Operation and Maintenance”. Here is identified the quality criteria and the use of resources in operating and maintaining GSM/DCS BSS (Base Station Subsystems) networks supplied by Nokia. Common routine use cases are further on identified as annexes.

As a summary, the goals for efficient network management are as follows:

· to keep the network running

· to understand how the network is running

· to enhance the way the network is running

Operating the network means continuos enhancement of efficiency. This can be achieved by monitoring the fault and performance, providing the proper and adequate actions case by case and reporting the status to other business units. Reporting is necessary to guarantee the feed back to business, business planning and strategy work, to customer care and marketing. As a summary the core activities in operations are

· preventive maintenance
=> routine tasks 

· fault monitoring

=> corrective actions, reports

· performance monitoring
=> corrective actions, reports

· enhancements planning
=> new features implementation

It shall be noted that as every network is an individual item with its own environment and personnel involved, global instructions are impossible to cover the item in details. The operations binder, the structure of which is proposed in Guidelines, shall take care of details. Operations shall be provided by centralized OSS team
2. SCOPE

This document covers the definition of Quality of Service (QoS), use cases of operations and resources and responsibilities for GSM/DCS BSS  operations. As this document is intended to contain the core know-how about operating the BSS, it shall be kept internal for Nokia purposes only, like training and guiding and not be handed over to the customer.

The General O&M Procedures of the Radio Network will comprise of: -

· Preventive Maintenance 

· Fault Rectification 

 Preventive Maintenance: -

Operating the network means continuos enhancement of efficiency. This can be achieved by monitoring the fault and performance, providing the proper and adequate actions case by case and reporting the status to other business units. Reporting is necessary to guarantee the feed back to business, business planning and strategy work, to customer care and marketing. As a summary the core activities in operations are

· Preventive maintenance
=> routine tasks 

· Fault monitoring

=> corrective actions, reports
Preventive Maintenance Tasks is be Clasified as : -

1. Daily Checks

2. Weekly Checks

3. Monthly Checks

4. Quaterly / Half Yearly

1.                   Daily Checks: -
Performed By Shift Engineer as per shift rota basis : -

Note: - 

Before Handover shift responsbilty to next shift engineer. The new shift engineer has to update on the previous shift activity. Every Shift engineer will be logged all the major activity in Activity Register.

Every Shift engineer will do the following activity in his shift.

All the major and critical Alarms in Network have to be informed to the concerned person.

Follwing are the major/critical alarms that have to be avoided in Network.

3265 UNEQUIPPED A INTERFACE CIRCUIT

2993 BTS AND TC UNSYNCHRONIZATION CLEAR CALLS ON ABIS INTERFACE

2992 BTS AND TC UNSYNCHRONIZATION CLEAR CALLS ON A INTERFACE

2950 TRCO FAILURE

2632 OSCILLATOR FAILURE
2583 BSC MEASUREMENT DISK FILE SYSTEM FULL
2241 SCCP SUBSYSTEM PROHIBITED
2224 ERROR IN MSU HANDLING

2725 ADJACENT CELL IDENTIFIER CONFIGURATION ERROR

2478 MOBILE ACCESS CLASSES ABNORMAL

2477 GLOBAL RESET MESSAGE RECEIVED

2641 FAILURE IN SYNCHRONIZATION SIGNAL

3019 NETWORK SERVICE ENTITY UNAVAILABLE

3020 NETWORK SERVICE VIRTUAL CONNECTION UNAVAILABLE

2692 INCORRECT WORKING STATE  

2699 CRITICAL UNIT IN INCORRECT WORKING STATE 

2694 ROUTING FILE ERROR  

2017 FILE DISTRIBUTION ERROR  

2260 FILE UPDATING ERROR  

2007 FILE UPDATING ON AUXILIARY STORAGE IS NOT PROCEEDING  

Alarms and states of all the Computer Units Should be checked and reported: -

Computer Units
The State Of the Comp Units Should be either in WO-EX or SP-EX, any other state (TE-EX, SE-OU or SE-NH Should be Reported to the concerned person)

ZUSI:MB;

ZUSI:COMP;

ZUSI:CLS;

ZUSI:TCSM;

ZISI:WDU;
There Should not be any Critcal, Major alarms in the Comp Units and if any case they exist, they should be either solved locally by referring the NED or should be escalated immediately.

ZAHO:BCSU;

ZAHO:OMU;

ZAHO:MCMU;

ZAHO:CLS;

ZAHO:MB;

ZAHO:TCSM;
Finally 

ZAHO;
If the BSC Engineer or Shift Incharge is not able to resolve the Alarm or change the State of the Comp unit due to any reason, then he should immediately tack action by either escalating the Problem to the next level or raise an Electra Case.

Exchange Terminal

The State Of the Exchange Terminal ET4/ET2 Plug in Units Units Should be either in WO-EX or SE-NH. Any other state (TE-EX, SE-OU) should not be there. If these states exist, the reason has to be fond out for the same. 
If the State of ET’s is WO-EX or SE-NH, if its WO-EX then they should be either Physically Connected to Site or Looped Back, there should not be any alarm as Fault Rate Monitoring or Incoming Signal Missing Without a Justification.

ZUSI:ET;

ZAHO:ET;
Site Alarms: -

ZEOL:bcfid;

Blocked Alarms: -

There Should not be any blocked alarms, other than alarm no 690 for VTP

< ABO;

LOADING PROGRAM VERSION 4.1-0

BSC3i     TB_BSC3I                  2006-04-20  12:45:02

BLOCKED ALARMS

 690  WORKING STATE CHANGE                                            VTP    

COMMAND EXECUTED
Check Synchronization Input State.
ZDRI;

Expected Result.

WORKING STATE AND RESTART HANDLING COMMAND <US_>

< ZDRI;

LOADING PROGRAM VERSION 2.8-0

EXECUTION STARTED

BSC3i     TB_BSC3I                  2005-06-30  13:16:56

INPUT      STATE      USED INPUT  PRIORITY  

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

2M1   CONNECTED          2M1         7      

2M2   CONNECTED           -          6      

2M3   CONNECTED           -          5      

2M4   FAULTY                    -          4      

FS1   FAULTY                    -          3      

FS2   FAULTY                    -          2      

SYNCHRONIZATION UNIT WORKING MODE ......... HIERARCHIC SYNCHRONIZATION 

FUNCTION AUTOMATIC RETURN FROM PLESIOCHRONOUS OPERATION ..........  ON 

FUNCTION AUTOMATIC USE OF REPAIRED INPUTS ........................  ON 

SYNCHRONIZATION UNIT    0 OSCILLATOR CONTROL WORD VALUE .......  31231 

SYNCHRONIZATION UNIT    1 OSCILLATOR CONTROL WORD VALUE .......  30749 

SYNCHRONIZATION UNIT    0 OSCILLATOR CONTROL MODE ............. NORMAL  

SYNCHRONIZATION UNIT    1 OSCILLATOR CONTROL MODE ............. NORMAL  

TIMER: SYNCHRONIZATION SIGNAL MALFUNCTION TOLERANCE TIME ...     5 MIN 

TIMER: REPAIRED SYNCHRONIZATION INPUT OBSERVATION TIME .....     1 MIN 

COMMAND EXECUTED

All The Sync Inputs (2M1, 2M2, 2M3, 2M4) Should be Connected. And OSCILLATOR CONTROL WORD VALUE range between 30000-34000. if it exeeds check the Slips on ET. 

ZYEF:ET,32; or 256
Check Signalling Link Status.

ZNEL;

Expected Output:

<ZNEL:;

BSC3i     TB_BSC3I                  2005-06-30  14:01:04

SIGNALLING LINK STATES

                  LINK                   TERM  LOG  EXTERN      INTERN      BIT

 LINK    LINK SET STATE      UNIT   TERM FUNCT TERM PCM-TSL     PCM-TSL     RATE

 ====    ======== =======    ===================================================

    0    16 MSC01 AV-EX      BCSU-1    2   0    0    32-31        8-00        64

    1    17 MSC1   AV-EX      BCSU-2    2   0    0    48-16       12-00        64

COMMAND EXECUTED

SIGNALLING NETWORK STATE INTERROGATION COMMAND <NE_><ZN
No of AV-EX Signalling Links should be either (1,2,4,8 or 16). 

If it is not inform to concern Person.

Check the Gb link Status.
ZFWO:BCSU=0&&6;

Expected Output:

FWO:BCSU=0&&6;

BSC3i     TB_BSC3I                  2005-06-30  14:04:16

NETWORK SERVICE VIRTUAL CONNECTION PARAMETERS:

NSEI-00010 BCSU-00 PCU-03

NS-VC               ADM    OP      DLCI  OP      CIR    BEARER CHANNEL

ID     NAME         STATE  STATE         STATE          ID    NAME

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

00010  NSVCI_10     U      WO-EX   020   AV-EX   0064   0010  BC_10     

NSEI-20001 BCSU-01 PCU-03

NS-VC               ADM    OP      DLCI  OP      CIR    BEARER CHANNEL

ID     NAME         STATE  STATE         STATE          ID    NAME

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

20001  NS_B1_1_1    U      WO-EX   601   AV-EX   0960   0001  TESTBED_1 

All the NSVCI should be WO-EX state.

Check the Block BCF,BTS,TRX State Status.

ZEEL:BL;

Expected Output:

<EEL:BL;

BSC3i     TB_BSC3I                  2005-06-30  14:11:59

         ADM   OP

         STATE STATE    CH0    CH1    CH2    CH3    CH4    CH5    CH6    CH7

         ===== ======  ====== ====== ====== ====== ====== ====== ====== ======

BCF-001     L  BL-USR

 NDLTB1         

 BTS-001    L  BL-USR

  TRX-002   L  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

 NDLTB01C       

 BTS-003    L  BL-USR

  TRX-009   U  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

  TRX-010   U  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

         ADM   OP

         STATE STATE    CH0    CH1    CH2    CH3    CH4    CH5    CH6    CH7

         ===== ======  ====== ====== ====== ====== ====== ====== ====== ======

BCF-002     L  BL-USR

 NDLTB02A       

 BTS-004    L  BL-USR

  TRX-001   L  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

 NDLTB02B       

 BTS-005    L  BL-USR

  TRX-003   L  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

         ADM   OP

         STATE STATE    CH0    CH1    CH2    CH3    CH4    CH5    CH6    CH7

         ===== ======  ====== ====== ====== ====== ====== ====== ====== ======

BCF-004     L  BL-USR

 CELL41         

 BTS-041    L  BL-USR

  TRX-001   L  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

  TRX-002   L  BL-USR  BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR BL-USR

 CELL42         

BUSY TRANSFER RATE ..............      0

   BUSY HALF RATE ..............      0

   BUSY SDCCH ..................      0

   IDLE TRANSFER RATE ..............      0

   IDLE HALF RATE ..............      0

   IDLE SDCCH ..................      0

   BLOCKED RADIO TIME SLOTS ....    200

   GPRS TIME SLOTS .............      0

COMMAND EXECUTED

All The TCH, BTS and BCF Should be  in BL-US State Only and in other case it should be rectified or escalated.

Checking GPRS is  working in Each BTS

ZEEI;

Expected Output:

BASE STATION CONTROLLER HANDLING COMMAND <EE_>

< ZEEI;

LOADING PROGRAM VERSION 16.15-0

BSC3i     TB_BSC3I                  2005-06-30  14:18:51

RADIO NETWORK CONFIGURATION IN BSC:

                                                          E P B

                                       F                  T R C D-CHANNEL  BUSY

                      ADM OP           R  ET- BCCH/CBCH/  R E S O&M LINK  HR  FR

 LAC   CI         HOP STA STATE  FREQ  T  PCM ERACH       X F U NAME  ST     /GP

===================== === ====== ==== == ==== =========== = = = ===== == === ===

BCF-001  ULTRASITE     U  WO-EX                               1 BCF01 WO

 09500 00001 BTS-001   U  WO-EX                                            0   0

 NDLTB1           N                                                            1

              TRX-002  U  WO-EX   53  0   34 MBCCH+CBCH      2

 09500 00002 BTS-002   U  WO-EX                                            0   0

 NDLTB01B         RF                                                           1

 09500 00003 BTS-003   U  WO-EX                                            0   0

 NDLTB01C         RF                                                           1

              TRX-009  U  WO-EX   63  0   34 MBCCH+CBCH      4

              TRX-010  U  WO-EX   66  0   34                 3

COMMAND EXECUTED

BASE STATION CONTROLLER HANDLING COMMAND <EE_>

Atleast one GP TS attach to each BTS/Sector
Checking the Measurmnet/Observation files Transfer Status

IFO:OMU:MEASUR:,FULL;

BSC3i     TB_BSC3I                  2006-04-20  12:54:20

 FILE               ORIGINAL/

NUMBER STATUS       COMPRESSED        FILLING TIME          TRANSFER TIME

COMMAND EXECUTED
IFO:OMU:OBSERV:,FULL;

BSC3i     TB_BSC3I                  2006-04-20  12:54:20

 FILE               ORIGINAL/

NUMBER STATUS       COMPRESSED        FILLING TIME          TRANSFER TIME

COMMAND EXECUTED

There should not be any File In Full status
During every Peak hour of Network Every Shift Engineer will do following Activity:

1.Signalling Link Load:
ZOLT;

Expected Output:

<ZOLT;

LOADING PROGRAM VERSION 6.16-0

DX 200    MERBSC01                  2004-11-05  17:51:23

SIGNALLING LINK LOAD

ACTIVE UNIT

METERS OF LAST PERIOD: 17:00:00 - 17:30:00 (30 MIN)

TDM BASED LINKS:

================

       RECEIVED   TRANSMITTED

  LINK ERLANGS    ERLANGS

  ==== ========== ===========

    0  0.006      0.008         

    1  0.006      0.007         

    2  0.007      0.007         

    3  0.007      0.008         

    4  0.006      0.007         

    5  0.007      0.008         

    6  0.007      0.007         

    7  0.006      0.008         

COMMAND EXECUTED

INTERROGATION OF SIGNALLING LINK STATISTICS METERS COMMAND <OL_>

Processor Load Should not be exeed 0.20 Received and Trasmitted.
2.Check the Processor Load of Computer Unit:

ZDOI:OMU::;

ZDOI:MCMU,0::;

ZDOI:MCMU,1::;

ZDOI:BCSU,0::;

ZDOI:BCSU,1::;

ZDOI:BCSU,2::;

ZDOI:BCSU,3::;

ZDOI:BCSU,4::;

ZDOI:BCSU,5::;
Expected Output:

<DOI:OMU::;

PROCESSOR TIME USAGE

UNIT:                      OMU       

SUPERVISION OF CPU

TIME USAGE ALLOWED:               YES

SUPERVISION OF CPU

LOAD ALLOWED:                     YES

LOAD PERCENT:                       1

CALLS FOR CRRQ:                     0

COMMAND EXECUTED
Processor Load Should not exeed more than 75 and normally around 10.

3.Check the External Circuit Group Status.

ZCEL:CGR=1;

ZCEL:CGR=2;

ZCEL:CGR=3;
Expected Output:

CEL:CGR=1,;

   CGR     NCGR      NBCRCT

    1      MRT01     1375 

  STATE     CONN    COND      NUMBER

  WO-EX     IDLE     -         543 

  WO-EX     BUSY     -          27 

  BL-US     IDLE     -         628 

COMMAND EXECUTED
 There should not be any BL-SY, NU-US or Faulty Status.
Morning Shift Responsibilty
1. Morning Shift Engineer will be check Net doctor Report 34(BSC Wise) and 35(PLMN Wise). And check the occurance of Alarm . If frequency of any Alarms will be more than 50 he will inform to concern Person.

2. Alarm Upload for every BSC.

3. Managed Object Upload for every BSC.
II
Weekly routine Checks
Other than the Daily Checks, an engineer is supposed to perform these weekly activites also.: -

1. Output Blocked Alarm with 

ZABO;

2. Display Clock setting with 

      ZDCD;

3. Check the BSC I/O Devices. 

      ZISI:OMU;


Both WDU should be in WO-BU state.

4. Weekly Fallback

ZWKS:MODE=FULL,NAME=FBxxxxxx,DIRE=FBxxxxxx;

Confirm the Fallback is completed by ZWKI; and reflect in ZWQO:CR;
Any Failures in above to be reported.

· On every Second and Fourth Saturday of a month MO Back up has to be taken, withput any lapse.

Making a backup copy to the magneto-optical disk             

ZWQO:CR;

ZIWX::WS,NODEF::%,%;

ZIWX::F0,NODEF::%,%;

ZIWL::F0,NODEF::<FALLBACK NAME>,FF,,NW;

ZIWL::F0,NODEF:<FALLBACK NAME>:LFILES,900,,NW;

ZIWL::F0,NODEF:<FALLBACK NAME>:BLCODE,900,,NW;

ZIWL::F0,NODEF:<FALLBACK NAME>:MMDIRE,900,,NW;

ZIWL::F0,NODEF:<FALLBACK NAME>:SCMANA,FF,,NW;

ZIWL::F0,NODEF:<FALLBACK NAME>:ASWDIR,FF,,NW;

ZIWX::F0,NODEF:<FALLBACK NAME>:%,%;

// LFILES:

ZIWX::WS,NODEF::%,%;

ZIWX::WS,NODEF:<FALLBACK NAME>:%,%;

ZIWY:S:UNIT=OMU,PATH=/<FALLBACK NAME>/LFILES,DRIVE=WDU-S;

ZIWY:D:UNIT=OMU,PATH=/<FALLBACK NAME>/LFILES,DRIVE=FDU-N0;

ZIBC;

SUCCEEDED    :        773     

FAILED       :          0

TOTAL        :   36697598 BYTES

// BLCODE:

ZIWY:S:UNIT=OMU,PATH=/<FALLBACK NAME>/BLCODE,DRIVE=WDU-S;

ZIWY:D:UNIT=OMU,PATH=/<FALLBACK NAME>/BLCODE,DRIVE=FDU-N0;

ZIBC;

SUCCEEDED    :        437     

FAILED       :          0

TOTAL        :   41474074 BYTES

// MMDIRE:

ZIWY:S:UNIT=OMU,PATH=/<FALLBACK NAME>/MMDIRE,DRIVE=WDU-S;

ZIWY:D:UNIT=OMU,PATH=/<FALLBACK NAME>/MMDIRE,DRIVE=FDU-N0;

ZIBC;

SUCCEEDED    :        260     

FAILED       :          0

TOTAL        :    9516100 BYTES

// SCMANA:

ZIWY:S:UNIT=OMU,PATH=/<FALLBACK NAME>/SCMANA,DRIVE=WDU-S;

ZIWY:D:UNIT=OMU,PATH=/<FALLBACK NAME>/SCMANA,DRIVE=FDU-N0;

ZIBC;

SUCCEEDED    :          7     

FAILED       :          0

TOTAL        :     270235 BYTES

// ASWDIR:

ZIWY:S:UNIT=OMU,PATH=/<FALLBACK NAME>/ASWDIR,DRIVE=WDU-S;

ZIWY:D:UNIT=OMU,PATH=/<FALLBACK NAME>/ASWDIR,DRIVE=FDU-N0;

ZIBC;

SUCCEEDED    :         13     

FAILED       :          0

TOTAL        :      98530 BYTES

ZEWL;

ZIWY:S:SYSTEM=<own>,UNIT=OMU,PATH=/BCF_PACK/<package_name>,DRIVE=WDU-S;

ZIWY:D:SYSTEM=<own>,UNIT=OMU,PATH=/BCF_PACK/<package_name>,DRIVE=FDU-N0;

ZIBC;

ZIWY:S:SYSTEM=<own>,UNIT=OMU,PATH=/BCF_PACK/HWDATA,DRIVE=WDU-S;

ZIWY:D:SYSTEM=<own>,UNIT=OMU,PATH=/BCF_PACK/HWDATA,DRIVE=FDU-N0;

ZIBC;

III
MONTHLY MAINTENANCE ROUTINE
Diagnostic on a Plug in Unit and BSC Unit changeovers
Display the working states of all BSC Units with the command ZUSI:All;
During low traffic hours, a diagnosis of the Comp should be performed.

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.

< UDH:BCSU,0::2006-03-01,;

LOADING PROGRAM VERSION 4.3-0

BSC3i     TB_BSC3I                  2006-04-20  13:06:15

DIAGNOSTIC REPORT HISTORY

UNIT = BCSU-0    REPORT-CLASS = ALL   DATE = 2006-03-01  TIME = 00:00:00

BSC3i     TB_BSC3I                  2006-03-29  17:40:08

   PARTIAL DIAGNOSIS EXECUTED       BCSU-0      POWER 

BSC3i     TB_BSC3I                  2006-03-29  17:41:42

   PARTIAL DIAGNOSIS EXECUTED       BCSU-0      CPU   

BSC3i     TB_BSC3I                  2006-03-29  17:41:42

   PARTIAL DIAGNOSIS EXECUTED       BCSU-0      RAM   

BSC3i     TB_BSC3I                  2006-03-29  17:41:48

   PARTIAL DIAGNOSIS EXECUTED       BCSU-0      SYSB  

BSC3i     TB_BSC3I                  2006-03-29  17:44:31

   PARTIAL DIAGNOSIS EXECUTED       BCSU-0      PCUT  

BSC3i     TB_BSC3I                  2006-03-29  17:46:15

   PARTIAL DIAGNOSIS EXECUTED       BCSU-0      AS7   

BSC3i     TB_BSC3I                  2006-03-29  17:46:15

DIAGNOSTIC REPORT

   BCSU-0    

   PARTIAL DIAGNOSIS      TOTAL 

   DIAGNOSTIC PROGRAM     0000

   DIAGNOSIS              3999

   3999 TOTAL DIAGNOSIS EXECUTED - UNIT OK                              

END OF REPORT

END OF DIAGNOSTIC REPORT HISTORY

COMMAND EXECUTED
Change the State Back to SP-EX by ZUSC.
After this make a switchover of the WO unit to SP-EX by ZUSC.

Again repeat the Diagnosis steps for the new Spare Unit By changing it to TE-EX.

This has to be done for Both MCMU and two BCSU’s, both CLS and Both MB.

After completion a final check should be performed that all the Units are in WO-EX or SP-EX.
Note: 

The routines in this section should only be carried out in low traffic periods. The OMU has no spare unit & hence must always be WO-EX.

IV 
Quaterly  /Half yearly MAINTENANCE ROUTINES

	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:

Nominal voltage (V)
Tolerance (V)

 -48


-41.5 to -57

      -60


-48 to -75

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.
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