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20
Operation and maintenance procedures

20.1
General

The Operation and Maintenance procedures are used to support operation and maintenance of the network.

The following procedures exist for operation and maintenance purposes:

i)
Tracing procedures;

ii)
Subscriber Data Management procedures;

iii)
Subscriber Identity procedure.

The following application contexts refer to complex MAP Users consisting of several processes:

-
subscriberDataManagementContext;

-
tracingContext.

Each of these two application contexts needs a co-ordinating process in the VLR or in the SGSN as described in the following subclauses.

20.1.1
Tracing Co-ordinator for the VLR





The Tracing Co-ordinator process in the VLR is shown in figure 20.1/1. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Ind





see subclause 25.1.1.

20.1.2
Tracing Co-ordinator for the SGSN





The Tracing Co-ordinator process in the SGSN is shown in figure 20.1/2. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Ind





see subclause 25.1.1.

20.1.3
Subscriber Data Management Co-ordinator for the VLR





The Subscriber_Data_Management Co-ordinator process in the VLR is shown in figure 20.1/3. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Ind





see subclause 25.1.1.

20.1.4
Subscriber Data Management Co-ordinator for the SGSN





The Subscriber_Data_Management Co-ordinator process in the SGSN is shown in figure 20.1/4. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Receive_Open_Ind





see subclause 25.1.1.
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Figure 20.1/1: Process Co_Tracing_VLR
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Figure 20.1/2: Process Co_Tracing_SGSN
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Figure 20.1/3: Process Co_SDM_VLR
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Figure 20.1/4: Process Co_Data_Management_SGSN

20.2
Tracing procedures

Three types of tracing procedures exist:

i)
Subscriber tracing management procedures;

ii)
Subscriber tracing procedures;

iii)
Event tracing procedures.

The subscriber tracing management procedures are used to manage the status and the type of the tracing. The subscriber tracing activation procedure is used at location updating or data restoration when the trace mode of a subscriber is set active in the HLR or, as a stand-alone procedure, when the subscriber is already registered and the trace mode becomes active in the HLR. The procedures to activate tracing in the VLR are shown in figures 20.2/1 and 20.2/3. The procedures to activate tracing in the SGSN are shown in figures 20.2/2 and 20.2/4.
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Figure 20.2/1: Stand-alone subscriber tracing activation procedure for non-GPRS
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Figure 20.2/2: Stand-alone subscriber tracing activation procedure for GPRS
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Figure 20.2/3: Subscriber tracing activation procedure at location updating or data restoration
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MAP_UPDATE_GPRS_LOCATION_rsp/cnf
Figure 20.2/4: Subscriber tracing activation procedure at GPRS location updating

The MAP_ACTIVATE_TRACE_MODE request includes the IMSI, trace reference, trace type and identity of the OMC. 
The subscriber tracing deactivation procedure is used when tracing of a subscriber in the VLR or in the SGSN is no longer required. The procedures are shown in figures 20.2/5 and 20.2/6.
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Figure 20.2/5: Subscriber tracing deactivation procedure for non-GPRS
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Figure 20.2/6: Subscriber tracing deactivation procedure for GPRS


The subscriber tracing procedures are used when the VLR detects any subscriber related activity for which the trace mode is activated, e.g. the VLR receives a MAP_PROCESS_ACCESS_REQUEST indication. The procedure is shown in figure 20.2/7.
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Figure 20.2/7: Subscriber tracing procedure in the serving MSC




20.2.1
Subscriber tracing activation procedure

20.2.1.1
Procedures in the HLR

A subscriber tracing activation request from the OMC starts the appropriate process in the HLR: ATM_HLR_With_VLR if tracing is required in the MSC/VLR, ATM_HLR_With_SGSN if tracing is required in the SGSN.






The process in the HLR to activate tracing in the VLR is shown in figure 20.2/8. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf





see subclause 25.1.2;
Check_Confirmation





see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt" takes the "No" exit; otherwise the test takes the "Yes" exit. The number of repeat attempts and the interval between successive repeat attempts are operator options.

The process in the HLR to activate tracing in the SGSN is shown in figure 20.2/9. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf





see subclause 25.1.2;

Check_Confirmation





see subclause 25.2.2.
Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt" takes the "No" exit; otherwise the test takes the "Yes" exit. The number of repeat attempts and the interval between successive repeat attempts are operator options.

20.2.1.2
Procedure in the VLR





The process in the VLR to activate tracing in a stand-alone dialogue is shown in figure 20.2/10. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Indication





see subclause 25.2.1.

20.2.1.3
Procedure in the SGSN





The process in the SGSN to activate tracing in a stand-alone dialogue is shown in figure 20.2/11. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Indication





see subclause 25.2.1.

20.2.2
Subscriber tracing deactivation procedure

20.2.2.1
Procedures in the HLR

A subscriber tracing deactivation request from the OMC starts the appropriate process in the HLR: DTM_HLR_With_VLR if tracing is no longer required in the MSC/VLR, DTM_HLR_With_SGSN if tracing is no longer required in the SGSN.





The process in the HLR to deactivate tracing in the VLR is shown in figure 20.2/12. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf





see subclause 25.1.2;

Check_Confirmation





see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt" takes the "No" exit; otherwise the test takes the "Yes" exit. The number of repeat attempts and the interval between successive repeat attempts are operator options.


The process in the HLR to deactivate tracing in the SGSN is shown in figure 20.2/13. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf





see subclause 25.1.2;

Check_Confirmation





see subclause 25.2.2.

Sheet 1: If the Repeat attempt counter has reached its limit, the test "Repeat Attempt" takes the "No" exit; otherwise the test takes the "Yes" exit. The number of repeat attempts and the interval between successive repeat attempts are operator options.

20.2.2.2
Procedure in the VLR










The process in the VLR to deactivate tracing is shown in figure 20.2/14. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Indication





see subclause 25.2.1.

20.2.2.3
Procedure in the SGSN




The process in the SGSN to deactivate tracing is shown in figure 20.2/15. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Indication





see subclause 25.2.1.
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Figure 20.2/8 (sheet 1 of 2): Process ATM_With_VLR_HLR
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Figure 20.2/8 (sheet 2 of 2): Process ATM_With_VLR_HLR
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Figure 20.2/9 (sheet 1 of 2): Process ATM_With_SGSN_HLR
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Figure 20.2/9 (sheet 2 of 2): Process ATM_With_SGSN_HLR
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Figure 20.2/10: Process ATM_Stand_Alone_VLR
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Figure 20.2/11: Process ATM_Stand_Alone_SGSN
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Figure 20.2/12 (sheet 1 of 2): Process DTM_With_VLR_HLR

[image: image31.wmf]Process in the HLR to

deactivate trace mode in the VLR

using a stand-alone dialogue

process DTM_With_VLR_HLR

DTM_VLR_HLR2(2)

Signals to/from the left

are to/from the VLR;

signals to/from the right

are to/from the OMC

Wait_For_

DTM_Result

MAP_DEACTIVATE_TRACE_MODE_cnf

Check_

Confirmation

Subscriber

tracing active

in VLR:=False

OM_Subscriber_

Tracing_

Deactivation_

rsp

Null

1

MAP_

NOTICE_ind

MAP_

CLOSE_req

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

OK

User Error,

Provider Error,

Data Error


Figure 20.2/12 (sheet 2 of 2): Process DTM_With_VLR_HLR
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Figure 20.2/13 (sheet 1 of 2): Process DTM_With_SGSN_HLR
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Figure 20.2/13 (sheet 2 of 2): Process DTM_With_SGSN_HLR
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Figure 20.2/14: Process DTM_Stand_Alone_VLR
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Figure 20.2/15: Process DTM_Stand_Alone_SGSN
20.3
Subscriber data management procedures

Two types of subscriber data management procedures exist:
1)
Subscriber Deletion;

2)
Subscriber Data Modification.


The subscriber deletion and subscriber data modification procedures are initiated by the OMC (see figures 20.3/1, 20.3/2, 20.3/3 and 20.3/4).
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Figure 20.3/1: Subscriber deletion procedure for non-GPRS
In the subscriber deletion procedure for a non-GPRS subscriber the subscriber data are removed from the VLR and the HLR. The HLR uses the MAP_CANCEL_LOCATION service.
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Figure 20.3/2: Subscriber deletion procedure for GPRS

In the subscriber deletion procedure for a GPRS subscriber the subscriber data are removed from the SGSN and the HLR. The HLR uses the MAP_CANCEL_LOCATION service.


[image: image42.wmf] 

 

VLR

 

 

HLR

 

 

OMC

 

1

 

3

 

4

 

2

 



1)
Modify Subscriber Data
2)
MAP_CANCEL_LOCATION_req/ind, MAP_INSERT_SUBSCRIBER_DATA_req/ind orMAP_DELETE_SUBSCRIBER_DATA_req/ind
3)
MAP_CANCEL_LOCATION_rsp/cnf, MAP_INSERT_SUBSCRIBER_DATA_rsp/cnf orMAP_DELETE_SUBSCRIBER_DATA_rsp/cnf
4)
Subscriber Data Modified
Figure 20.3/3: Subscriber data modification procedure for non-GPRS
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Figure 20.3/4: Subscriber data modification procedure for GPRS

In the subscriber data modification procedure the subscriber data is modified in the HLR and when necessary also in the VLR or in the SGSN. The HLR initiates either the MAP_INSERT_SUBSCRIBER_DATA,MAP_DELETE_SUBSCRIBER_DATA or MAP_CANCEL_LOCATION service depending on the modified data.

20.3.1
Subscriber deletion procedure

20.3.1.1
Procedure in the HLR


The subscriber deletion process in the HLR is shown in figure 20.3/5. The MAP process invokes processes not defined in this clause; the definitions of these processes can be found as follows:
Cancel_GPRS_Location_Child_HLR



see subclause 19.1.2.2;

Cancel_Location_Child_HLR





see subclause 19.1.2.2.

20.3.1.2
Procedures in the VLR

The subscriber deletion procedure in the VLR is described in subclause 19.1.2.3 of the present document.

20.3.1.3
Procedures in the SGSN

The subscriber deletion procedure in the SGSN is described in subclause 19.1.2.4 of the present document.

20.3.2
Subscriber data modification procedure

20.3.2.1
Procedure in the HLR

The OMC can modify the subscriber data in several different ways. The modifications can be categorised in the following groups:

1)
data shall be modified in the HLR; no effect in the VLR;

2)
data shall be modified in both the HLR and the VLR;

3)
withdrawal of a basic service or a supplementary service requiring change to VLR data;

4)
modification affects the roaming permission for the subscriber and the subscriber record shall be removed from the VLR data base;

5)
withdrawal of non-GPRS Subscription caused by a change of Network Access Mode;


6)
data shall be modified in the HLR; no effect in the SGSN;

7)
data shall be modified in both the HLR and the SGSN;

8)
withdrawal of GPRS subscription data or a basic service or a supplementary service requiring change to SGSN data;

9)
modification affects the roaming permission for the subscriber and the subscriber record shall be removed from the SGSN data base;

10)
withdrawal of GPRS Subscription caused by a change of Network Access Mode;


11)
authentication algorithm or authentication key of the subscriber is modified.

In cases 2 and 7 the HLR uses the MAP_INSERT_SUBSCRIBER_DATA service.

In cases 3 and 8 the HLR uses the MAP_DELETE_SUBSCRIBER_DATA service.

In cases 4, 5, 9, 10 and 11 the HLR uses the MAP_CANCEL_LOCATION service .

If the deletion of subscriber data fails, the HLR may repeat the request; the number of repeat attempts and the time in between are HLR operator options, depending on the error returned by the VLR or the SGSN.


The subscriber data modification process in the HLR is shown in figure 20.3/6. The MAP process invokes processes not defined in this clause; the definitions of these processes can be found as follows:

Insert_Subs_Data_Stand_Alone_HLR



see subclause 25.7.3;

Cancel_Location_Child_HLR





see subclause 19.1.2.2;

Insert_GPRS_Subs_Data_Stand_Alone_HLR

see subclause 25.7.4;
Cancel_GPRS_Location_Child_HLR



see subclause 19.1.2.2.

The macro Delete_Subscriber_Data_HLR is shown in figure 20.3/7. The macro invokes macros not defined in this clause; the definitions of these macros can be found as follows:
Receive_Open_Cnf








see subclause 25.1.2;

Check_Confirmation








see subclause 25.2.2.

The macro Delete_GPRS_Subscriber_Data_HLR is shown in figure 20.3/8. The macro invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf








see subclause 25.1.2;

Check_Confirmation








see subclause 25.2.2.

20.3.2.2
Procedures in the VLR









The process in the VLR to update subscriber data in a stand-alone dialogue is shown in figure 20.3/9. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check_Indication








see subclause 25.2.1;

Insert_Subs_Data_VLR







see subclause 25.7.1.

The process in the VLR to delete subscriber data is shown in figure 20.3/10. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Check_Indication








see subclause 25.2.1.

20.3.2.3
Procedures in the SGSN








The subscriber data modification procedure in the SGSN is shown in the figures 20.3/11, 20.3/12 and 25.7/5.

The process in the SGSN to update subscriber data in a stand-alone dialogue is shown in figure 20.3/11. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Check_Indication








see subclause 25.2.1;

Insert_Subs_Data_SGSN






see subclause 25.7.2.

The process in the SGSN to delete subscriber data is shown in figure 20.3/12. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Indication








see subclause 25.2.1.
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Figure 20.3/5: Process Delete_Subscriber_HLR
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Figure 20.3/6 (sheet 1 of 2): Process Modify_Data_HLR
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Figure 20.3/6 (sheet 2 of 2): Process Modify_Data_HLR
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Figure 20.3/7: Macro Delete_Subscriber_Data_HLR
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Figure 20.3/8: Macro Delete_GPRS_Subscriber_Data_HLR
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Figure 20.3/9 (sheet 1 of 2): Process Ins_Subs_Data_Stand_Alone_VLR
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Figure 20.3/9 (sheet 2 of 2): Process Ins_Subs_Data_Stand_Alone_VLR
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Figure 20.3/10: Process Delete_Subs_Data_VLR
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Figure 20.3/11 (sheet 1 of 2): Process Ins_Subs_Data_Stand_Alone_SGSN
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Figure 20.3/11 (sheet 2 of 2): Process Ins_Subs_Data_Stand_Alone_SGSN
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Figure 20.3/12: Process Delete_Subs_Data_SGSN

20.4
Subscriber Identity procedure

In the subscriber identity procedure the IMSI of the subscriber is retrieved from the HLR. The procedure is shown in figure 20.4/1.
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Figure 20.4/1: The subscriber identity procedure

20.4.1
Procedure in the VLR


The subscriber identity process in the VLR is shown in figure 20.4/2. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:
Receive_Open_Cnf








see subclause 25.1.2;

Check_Confirmation








see subclause 25.2.2.

20.4.2
Procedure in the HLR






The subscriber identity process in the HLR is shown in figure 20.4/3. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:
Receive_Open_Ind








see subclause 25.1.1;

Check_Indication








see subclause 25.2.1.


[image: image66.wmf]Process in the VLR to

request the IMSI of a 

subscriber from the HLR

process Send_IMSI_VLR

SI_VLR1(1)

Signals to/from the left

are to.from the OMC; 

signals to/from the right

are to/from the HLR

Null

OM_Subscriber_Identity_ind

MAP_OPEN_req

MAP_SEND_IMSI_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Vr=V1?

Perform

MAP Vr

dialogue

Null

Set User Error

OM_Subscriber_Identity_rsp

Null

Wait_For_

HLR_Response

MAP_SEND_

IMSI_cnf

Check_

Confirmation

Set User Error

MAP_

NOTICE_

ind

MAP_

CLOSE_

req

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

Vr

No

Yes

OK

User Error,

Provider Error,

Data Error

OK

Error


Figure 20.4/2: Process Send_IMSI_VLR
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Figure 20.4/3: Process Send_IMSI_HLR
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