Page 1



3GPP TSG CN WG4 Meeting #20
N4-030952

Sophia Antipolis, FRANCE, 25th – 29th August 2003
(Revision of N4-030822)
	CR-Form-v7

	CHANGE REQUEST

	

	(

	29.002
	CR
	636
	(

rev
	2
	(

Current version:
	5.6.2
	(


	

	For HELP on using this form, see bottom of this page or look at the pop-up text over the (
 symbols.

	


	Proposed change affects:
(

	UICC apps(

	
	ME
	
	Radio Access Network
	
	Core Network
	x


	

	Title:
(

	Provision of SDL diagrams and removal of redundant text in chapter 19

	
	

	Source:
(

	Vodafone

	
	

	Work item code:
(

	TEI_5
	
	Date: (

	20/08/2003

	
	
	
	
	

	Category:
(

	F
	
	Release: (

	Rel-5

	
	Use one of the following categories:
F  (correction)
A  (corresponds to a correction in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
2
(GSM Phase 2)
R96
(Release 1996)
R97
(Release 1997)
R98
(Release 1998)
R99
(Release 1999)
Rel-4
(Release 4)
Rel-5
(Release 5)
Rel-6
(Release 6)

	
	

	Reason for change:
(

	1.
There are no source files available for the SDL diagrams in 29.002 chapter 20. Many SDL diagrams are poorly laid out.

2.
Some message flow diagrams are drawn using linedraw characters, which do not display correctly in Word 2000.

3.
Most of the text repeats the information in the SDL diagrams; the useful additional information is buried in superfluous verbiage. The principle of making the text a supplement to the SDL diagrams has been accepted by CN #20, with the approval of CRs to chapters 22 – 25 to remove the redundant text.

4.
The naming convention for SDL processes is not consistent.

5.
There are several references to the non-existent process Subscriber_Present_HLR in the non-existent subclause 19.1.1.7

6.
The signal names between the application processes in the VLR (process Send_Identification_VLR) and the PVLR (process Send_Identification_PVLR) are misaligned; the signal Request IMSI from the application process in the VLR corresponds to the signal Send Identification to the application process in the PVLR. This is aligned with 23.012.

7.
The process Update_Location_VLR calls a non-existent macro, VLR_Update_HLR, which was removed from 29.002 as part of the transfer of the stage 2 for location management into 23.012 in Release 99. Further, the process invoked only from the macro Process_Access_Request_VLR, in subclause 25.4.

8.
The modelling of the Cancel_Location_HLR and Cancel_GPRS_Location_HLR processes is faulty. A process which terminates (rather than returning to the Null state) is required to interwork with the subscriber deletion and subscriber data modification processes in chapter 20; however a process which returns to the Null state is required for communication with the application processes defined in 23.012 (for non-GPRS) and 23.060 (for GPRS).

9.
The process Cancel_Location_SGSN shows (some of) the stage 2 handling, which is covered more fully in the GPRS stage 2 (23.060).

10.
There is no supporting text for the SDL processes in the VLR and the HLR for the MS purging procedure.

11.
The handling in the MAP Handover processes for the Provider Error exit from the macro Check_Confirmation does not take account of the fact that when the macro takes the Provider Error exit the dialogue has already been closed.

12.
Several of the signal names for signals to & from the Handover Control application in the MAP processes for handover in MSC-A & MSC-B are not aligned with the signal names used in the Handover stage 2 (23.009).

13.
The MAP process for handover in MSC-A omits the error handling for failure of a subsequent handover back to MSC-A.

14.
The MAP process for handover in MSC-A should close the dialogue with MSC-B and return to the Null state when it has sent the MAP_SEND_END_SIGNAL response at the end of a successful subsequent handover back to MSC-A.

15.
In the MAP process for handover in MSC-A, when a MAP_SEND_END_SIGNAL indication is received from the distant MSC and the Check_Indication macro takes the Error exit, the dialogue is aborted but this is not reported to the Handover Control application.

16.
The modelling of the handling in MSC-A for the dialogue with MSC-B at subsequent handover to MSC-B' is unnecessarily complex for the case when the dialogue with MSC-B' uses the current protocol version, and inaccurate when the dialogue with MSC-B' reverts to an earlier protocol version.

17.
The macro Receive_error_from_HO_CA_or_MSC (subclause 19.2.4) fails the syntax check in SDT, so it cannot be drawn. Furthermore, if the test "Error indication" takes the "Keep dialogue" exit, the macro should take the "Error" exit to indicate that the dialogue is maintained, rather than the "Null" exit to indicate that the dialogue has been terminated.

18.
The macro Receive_error_from_HO_CA_or_MSC is misused in many places. When the macro takes the Null exit the dialogue with the distant MSC has been closed or aborted, so the MAP process should return to the Null state; when the macro takes the Error exit the dialogue has not been closed, so if the MAP process is to return to the Null state the dialogue should be closed or aborted first.
This is a non-critical correction, proposed for agreement by consensus

	
	

	Summary of change:
(

	1.
Redraw SDL diagrams to a consistent style. 

2.
Redraw message flow diagrams. 

3.
Remove text which replicates the information in SDL diagrams.

4.
Correct errors in SDL diagrams.

5.
Add the definition of the process Subscriber_Present_HLR.

6.
Redefine the process Update_Location_VLR to avoid the use of the VLR_Update_HLR macro, and move it to subclause 25.4.

7.
Align the signal names used in the VLR and the PVLR for inter-VLR IMSI retrieval

8.
Define two layers of processes for location cancellation, to provide interworking with the processes defined in 29.002 chapter 20 and the application processes in 23.012 & 23.060.

9.
Model the process Cancel_Location_SGSN on the process Cancel_Location_VLR, to communicate with the application process defined in the stage 2 specification

10.
Apply a consistent naming convention for SDL processes: the last component of the name of the process is the entity in which the process runs.

11.
Provide supporting text in subclause 19.1.4 for the SDL processes in the VLR and the HLR for the MS purging procedure.

12.
Correct the handling in the MAP handover processes to reflect that the dialogue has been closed when the macro Check_Confirmation takes the Provider Error exit.

13.
Align signal names to & from HO_CA with those used in 23.009.

14.
Add the error handling for failure of subsequent handover back to MSC-A.

15.
Close the dialogue with MSC-B and return the process to the Null state after successful completion of subsequent handover.

16.
Report the error to the HO_CA when a badly formed MAP_SEND_END_SIGNAL indication is received.

17.
Change the modelling in MSC-A for subsequent handover to indicate that a separate instance of the process Handover_MSC_A is triggered to handle the dialogue with MSC-B' for subsequent handover to a third MSC.

18.
Expand in line the handling for error indications from the distant MSC during inter-MSC handover.

19.
Correct the handling in the macro Receive_Error_From_HO_CA.

20.
Correct the handling in the calling processes for the Error and Null exits from the macro Receive_Error_From_HO_CA.

	
	

	Consequences if 
(

not approved:
	1.
No SDL source files to use as the basis for future changes. 

2.
Message flow diagrams are difficult to read. 

3.
Useful information to supplement the SDL diagrams is buried in superfluous verbiage, which (inaccurately) repeats the information in the SDL diagrams.

4.
Many formal errors in SDL diagrams.

5.
The style of chapter 19 will be markedly different from the style of chapters 22 ‑ 25, making the specification more difficult to use for implementers who are not aware of the history, and leading to a perception of poor quality.
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	Other comments:
(

	1.
The text for each of the second level subclauses 19.1.1, 19.1.2, 19.1.4, 19.3.1 & 19.3.2 has been grouped together before the SDL diagrams. Similarly, the text for each of subclauses 19.2, 19.4 & 19.5 has been grouped together before the SDL diagrams. This editorial rearrangement has not been revision marked.

2.
Figure numbers have been systematically updated to reflect the order within each subclause. In subclause 19.1, figure numbers are allocated sequentially in each second level subclause; in subclauses 19.2, 19.3, 19.4 & 19.5, figure numbers are allocated sequentially in each first level subclause.

3.
The subclauses within 19.1.1 have been re-ordered to group the overall description, including message flows, in 19.1.1.1, the VLR behaviour in 19.1.1.2, the SGSN behaviour in 19.1.1.3 and the HLR behaviour in 19.1.1.4. The behaviour of the VLR and the previous VLR for retrieval of the IMSI at inter-VLR location updating is included in subclause 19.1.1.2. This editorial change has not been revision marked, apart from the changes to subclause heading numbers and figure numbers.

4.
Subclause 19.1.1.6 (the independent process UL_VLR) describes a process which is called only from the macro Process_Access_Request_VLR; it has been moved to subclause 25.4. This editorial change has not been revision marked, apart from the changes to subclause heading numbers and figure numbers.

5.
The subclauses in 19.1.4 (MS purging) have been re-ordered to give the oreder: general description, VLR behaviour, SGSN behaviour, HLR behaviour. This editorial change has not been revision marked, apart from the changes to subclause heading numbers and figure numbers.

6.
Subclauses 19.4 (the macros Insert_Subscriber_Data_Framed_HLR and Insert_Subs_Data_In_SGSN_Framed_HLR) and 19.5 (Mobility Management Event notification procedure) have been re-ordered to put the macro definitions in subclause 19.5. This editorial change has not been revision marked, apart from the changes to subclause heading numbers and figure numbers.


*** First modified section ***

19
Mobility procedures

19.1
Location management Procedures

The signalling procedures in this subclause support:

-
Interworking between the VLR and the HLR and between the VLR and the previous VLR (PVLR) when a non-GPRS subscriber performs a location update to a new VLR service area;
-
Interworking between the SGSN, the HLR and the VLR when a subscriber with both GPRS and non-GPRS subscriptions performs a routeing area update in an SGSN and the Gs interface is implemented;

-
Interworking between the SGSN and the VLR when a GPRS subscriber performs a routeing area update to a new SGSN service area;

-
Interworking between the HLR and the VLR and between the HLR and the SGSN to delete a subscriber record from the VLR or the SGSN;

-
Interworking between the VLR and the HLR and between the SGSN and the HLR to report to the HLR that a subscriber record has been purged from the VLR or the SGSN.
































The MAP co-ordinating process in the HLR to handle a dialogue opened with the network location updating context is shown in figure 19.1/1. 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 clause 25.1.1.
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Figure 19.1/1: Process Location_Management_Coordinator_HLR

19.1.1
Location updating

19.1.1.1
General







The stage 2 specification for location management for a non-GPRS subscriber is 3GPP TS 23.012 [23]. The interworking between the MAP signalling procedures and the location management procedures in the VLR, the PVLR and the HLR is shown by the transfer of signals between these procedures.
The stage 2 specification for GPRS is in 3GPP TS 23.060 [104]. The interworking between the MAP signalling procedures and the GPRS procedures in the SGSN and the HLR is shown by the transfer of signals between these procedures.

The message flow for successful inter-VLR location updating when the IMSI can be retrieved from the PVLR is shown in figure 19.1.1/2.

The message flow for successful inter-VLR location updating when the IMSI cannot be retrieved from the PVLR is shown in figure 19.1.1/3.

The message flow for successful GPRS Attach/RA update procedure (Gs interface not installed) is shown in figure 19.1.1/4.

The message flow for successful GPRS Attach/RA update procedure combined with a successful VLR location updating (Gs interface installed) is shown in figure 19.1.1/5.
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For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. Services shown in dotted lines indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the radio path.

NOTE 2:
Services printed in italics are optional.
Figure 19.1.1/2: Message flow for location updating to a new VLR area,
when the IMSI can be retrieved from the previous VLR
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Figure 19.1.1/3: Message flow for location updating to a new VLR area,
when the IMSI cannot be retrieved from the previous VLR
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Figure 19.1.1/4: Message flow for GPRS location updating (Gs interface not installed)



[image: image6.wmf] 

 

MS

 

 

SGSN

 

1

 

3

 

4

 

2

 

 

VLR

 

5

 

6

 

7

 

8

 

10

 

9

 

 

HLR

 

 

PSGSN

 

11

 

12

 

13

 

14

 

15

 

16

 

17

 

18

 


1)
Gb_ATTACH_REQUEST or RA_UPDATE_REQUEST (Note 1, note 2)

2)
MAP_UPDATE_GPRS_LOCATION_req/ind

3)
MAP_CANCEL_LOCATION_req/ind

4)
MAP_CANCEL_LOCATION_rsp/cnf

5)
MAP_ACTIVATE_TRACE_MODE_req/ind (Note 3)

6)
MAP_ACTIVATE_TRACE_MODE_rsp/cnf (Note 3)

7)
MAP_INSERT_SUBSCRIBER_DATA_req/ind

8)
MAP_INSERT_SUBSCRIBER_DATA_rsp/cnf

9)
MAP_UPDATE_GPRS_LOCATION_rsp/cnf
10)
Gs_LOCATION_UPDATE_REQUEST (Note 4)
11)
MAP_UPDATE_LOCATION_req/ind (Note 5)
12)
MAP_INSERT_SUBSCRIBER_DATA_req/ind

13)
MAP_INSERT_SUBSCRIBER_DATA_rsp/cnf

14)
MAP_UPDATE_LOCATION_rsp/cnf
15)
Gs_LOCATION_UPDATE_ACCEPT (Note 4)
16)
Gb_ATTACH_ACCEPT or RA_UPDATE_ACCEPT (Note 1)
17)
Gb_TMSI_REALLOCATION_COMPLETE (Note 1)

18)
Gs_TMSI_REALLOCATION_COMPLETE (Note 4)

NOTE 1:
For details of the procedure on the radio path, see 3GPP TS 24.008 [35]. The services shown in dotted lines indicate the trigger provided by the signalling on the radio path, and the signalling triggered on the radio path.

NOTE 2:
For security functions (authentication, ciphering, IMEI check) triggering refer to 3GPP TS 23.060 [104]. MAP processes invoked for those procedures are described in subclause 25.5.

NOTE 3:
Services printed in italics are optional.
NOTE 5:
For details of the procedure on the path between the SGSN and the VLR, see 3GPP TS 29.018 [106]. The services shown in chain lines indicate the trigger provided by the signalling on the path between the SGSN and the VLR, and the signalling triggered on the path between the SGSN and the VLR.
NOTE 4:
Refer to 3GPP TS 23.060 [104] for termination of the procedure and triggering of the signalling on the interface between the BSS and the SGSN.

NOTE 5:
For simplicity, the Location Cancellation procedure towards the previous VLR and optional tracing activation towards the new VLR are not shown in this figure.



Figure 19.1.1/5: Message flow for GPRS location updating (Gs interface installed)








19.1.1.2
Procedures in the VLR

The MAP process in the VLR for location updating for a non-GPRS subscriber is shown in figure 19.1.1/6. 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.

The MAP process in the VLR to retrieve the IMSI of a subscriber from the previous VLR (PVLR) is shown in figure 19.1.1/7. 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.

The process in the VLR for location updating for a GPRS subscriber when the Gs interface is installed is shown in figure 19.1.1/8. 

The macro GPRS_Location_Update_Completion_VLR is shown in figure 19.1.1/9. The macro invokes a process not defined in this clause; the definition of this process can be found as follows:

Subscriber_Present_VLR



see subclause 25.10.1.
The macro GPRS_Update_HLR_VLR is shown in figure 19.1.1/10. 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;

Insert_Subs_Data_VLR




see subclause 25.7.1;

Activate_Tracing_VLR




see subclause 25.9.4.












































19.1.1.3
Procedure in the PVLR

The MAP process in the PVLR to handle a request for the IMSI of a subscriber from the new VLR is shown in figure 19.1.1/11. 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.











19.1.1.4
Procedure in the SGSN

The MAP process in the SGSN for location updating for a GPRS subscriber is shown in figure 19.1.1/12. 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;
Insert_Subs_Data_SGSN



see subclause 25.7.2;

Activate_Tracing_SGSN



see subclause 25.9.5.

Sheet 2: The procedure Check_User_Error_In_Serving_Network_Entity is specific to Super-Charger; it is specified in 3GPP TS 23.116 [110].
























19.1.1.5
Procedures in the HLR

The MAP process in the HLR to handle a location updating request from a VLR is shown in figure 19.1.1/13. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Check_Confirmation





see subclause 25.2.2.

The MAP process in the HLR to handle a location updating request from an SGSN is shown in figure 19.1.1/14. 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;

Check_Confirmation





see subclause 25.2.2;
Control_Tracing_With_SGSN_HLR
see subclause 25.9.7.
Sheet 2: The procedure Super_Charged_Cancel_Location_HLR is specific to Super-Charger; it is specified in 3GPP TS 23.116 [110]. If the HLR does not support the Super-Charger functionality, processing continues from the "No" exit of the test "Result=Pass?".

Sheet 2: The procedure Super_Charged_Location_Updating_HLR is specific to Super-Charger; it is specified in 3GPP TS 23.116 [110]. If the HLR does not support the Super-Charger functionality, processing continues from the "No" exit of the test "Result=Pass?".

The MAP process in the HLR to notify Short Message Service Centres that a subscriber is now reachable is shown in figure 19.1.1/15. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:
Alert_Service_Centre_HLR



see subclause 25.10.3.
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Figure 19.1.1/6 (sheet 1 of 2): Process Update_Location_VLR
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Figure 19.1.1/15: Process Subscriber_Present_HLR

19.1.2
Location Cancellation

19.1.2.1
General

Location cancellation is used to delete a subscriber record from the serving node (VLR or SGSN). The procedure is invoked:

-
because the subscriber has registered with a new serving node, or

-
because the HPLMN operator has decided to delete the subscriber record from the serving node, e.g. because the subscription has been withdrawn, or because roaming restrictions have been imposed. Location cancellation can be used to force location updating including updating of subscriber data in the serving node at the next subscriber access.
The message flow for location cancellation for a non-GPRS subscriber is shown in figure 19.1.2/1.

The message flow for location cancellation for a GPRS subscriber is shown in figure 19.1.2/2.
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Figure 19.1.2/1: Message flow for Location Cancellation (non-GPRS)
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Figure 19.1.2/2: Message flow for Location Cancellation (GPRS)

19.1.2.2
Procedure in the HLR

The MAP process in the HLR to cancel the location information in a VLR is shown in figure 19.1.2/3. 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.

The MAP process in the HLR to cancel the location information in a VLR as an independent process invoked from another process is shown in figure 19.1.2/4.
The MAP process in the HLR to cancel the location information in an SGSN is shown in figure 19.1.2/5. 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.

The MAP process in the HLR to cancel the location information in an SGSN as an independent process invoked from another process is shown in figure 19.1.2/6.





19.1.2.3
Procedure in the VLR

The MAP process in the VLR to handle a location cancellation request is shown in figure 19.1.2/7. 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.

19.1.2.4
Procedure in the SGSN

The MAP process in the SGSN to handle a location cancellation request is shown in figure 19.1.2/8. 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 19.1.2/3: Process Cancel_Location_HLR
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Figure 19.1.2/4: Process Cancel_Location_Child_HLR
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Figure 19.1.2/5: Process Cancel_GPRS_Location_HLR
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Figure 19.1.2/6: Process Cancel_GPRS_Location_Child_HLR
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Figure 19.1.2/7: Process Cancel_Location_VLR
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Figure 19.1.2/8: Process Cancel_Location_SGSN
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19.1.4
MS Purging
19.1.4.1
General

O&M procedures in the VLR or SGSN can trigger MS purging either because of administrative action or because the MS has been inactive for an extended period. The O&M process in the VLR or in the SGSN should ensure that during the MS purging procedure any other attempt to access the MS record is blocked, to maintain consistency of data.

The message flow for a VLR to report MS purging to the HLR is shown in figure 19.1.4/1.
The message flow for an SGSN to report MS purging to the HLR is shown in figure 19.1.4/2.
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Figure 19.1.4/1: Message flow for MS purging (non-GPRS)
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Figure 19.1.4/2: Message flow for MS purging (GPRS)


19.1.4.2
Detailed procedure in the VLR
The MAP process in the VLR to report MS purging to the HLR is shown in figure 19.1.4/3. 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.

19.1.4.3
Detailed procedure in the SGSN
The MAP process in the SGSN to report MS purging to the HLR is shown in figure 19.1.4/4. 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: The procedure Purge_MS_In_Serving_Network_Entity is specific to Super-Charger; it is specified in 3GPP TS 23.116 [110]. If the HLR does not support the Super-Charger functionality, processing continues from the "No" exit of the test "Result=Pass?".









19.1.4.4
Detailed procedure in the HLR
The MAP process in the HLR to handle a notification from a VLR or an SGSN that an MS record has been purged is shown in figure 19.1.4/5. 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.
If the notification was received from a VLR, the MAP process communicates with the location management application process specified in 3GPP TS 23.012 [23]; if the notification was received from an SGSN, the MAP process communicates with the GPRS mobility management application process specified in 3GPP TS 23.060 [104].

[image: image61.wmf]Process in the VLR to 

report purging to the HLR

process Purge_MS_VLR

PMS_VLR1(1)

Signals to/from the left

are to/from the location

management application

process in the VLR (see 

3GPP TS 23.012);

signals to/from the right

are to/from the HLR

Null

Purge MS

MAP_OPEN_req

MAP_PURGE_MS_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Perform

MAP Vr

dialogue

Wait_For_

HLR_Response

Null

MAP_

PURGE_MS_

cnf

MAP_P_

ABORT_

ind

MAP_

NOTICE_

ind

Check_

Confirmation

MAP_

CLOSE_

req

Set negative

response

Set negative

response:

System failure

Set negative

response:

System failure

Purge MS

ack

Purge MS

negative

response

Purge MS

negative

response

Null

Null

Null

Vr

OK

Error

User Error

Provider Error,

Data Error

OK


Figure 19.1.4/3: Process Purge_MS_VLR
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Figure 19.1.4/4 (sheet 1 of 2): Process Purge_MS_SGSN
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Figure 19.1.4/5: Process Purge_MS_HLR


19.2
Handover procedures


19.2.1
General

In this subclause, the term "Inter-MSC handover" is used to denote handover or relocation between different MSCs.
The interfaces involved for Inter-MSC handover are shown in figure 19.2/1. There are two Inter-MSC handover procedures:

1)
Basic Inter-MSC handover:


The call is handed over from the controlling MSC (MSC‑A) to another MSC (MSC‑B) (figure 19.2/1a).


Figure 19.2/2 shows the message flow for a successful handover from MSC‑A to MSC‑B, including a request for handover number allocation from MSC‑B to VLR‑B.

2)
Subsequent Inter-MSC handover:


After the call has been handed over from MSC‑A to MSC‑B, a further handover either to MSC‑A (figure 19.2/1a) or to a third MSC (MSC‑B') (figure 19.2/1b) may be necessary in order to continue the call.


Figure 19.2/3 shows the message flow for a successful subsequent handover to MSC‑B'. For a successful subsequent handover to MSC‑A, the messages to and from MSC‑B' and VLR‑B' are omitted.
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b) Subsequent handover procedure MSC‑B to MSC‑B'.

Figure 19.2/1: Interface structure for handover
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Figure 19.2/2: Example of a successful basic handover procedure to MSC‑B
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NOTE 2:
This can be sent at any time after the connection between MSC‑A and MSC‑B' is established.
NOTE 3:
At this stage, the subsequent handover is complete. Any further interworking between MSC‑A and MSC‑B' is the same as the interworking between MSC‑A and MSC‑B after basic handover
Figure 19.2/3: Example of a successful subsequent handover to a third MSC

The MAP signalling procedures for inter-MSC handover support the allocation of a handover number or one or more relocation numbers and the transfer of encapsulated BSSAP or RANAP messages.

The minimum application context version for the MAP handover application context shall be:

-
version 3 for inter-MSC UTRAN to UTRAN handover;

-
version 3 for inter-MSC intersystem handover from GSM BSS to UTRAN;

-
version 2 for inter-MSC intersystem handover from UTRAN to GSM BSS.

NOTE:
If the MAP handover application context version 2 is used, subsequent handover to UTRAN is not possible.

The minimum application context version for the MAP handover application context should be version 2 for inter-MSC handover from GSM BSS to GSM BSS.

NOTE:
If the MAP handover application context version 2 or lower is used, subsequent handover to UTRAN is not possible.

The BSSAP or RANAP messages encapsulated in MAP messages are processed by the Handover Control Application in each MSC. The information in the encapsulated BSSAP or RANAP messages is passed from the Handover Control Application to the MAP process at the sending end; the notation used in the SDL diagrams for the MAP processes is "HO_CA_MESSAGE_ind(Message transfer)". The information in the encapsulated BSSAP or RANAP messages is passed from the MAP process to the Handover Control Application at the sending end; the notation used in the SDL diagrams for the MAP processes is "HO_CA_MESSAGE_req(Message transfer)".

For details of the interworking between the A-interface and MAP procedures or the Iu-interface and MAP procedures, see 3GPP TS 23.009 [21] and 3GPP TS 29.010 [58].

19.2.2
Procedure in MSC‑A

This subclause describes the inter-MSC handover procedure in MSC‑A; it covers basic inter-MSC handover to another MSC (MSC‑B) and subsequent inter-MSC handover to a third MSC (MSC‑B') or back to the controlling MSC (MSC‑A).

The MAP process in MSC‑A to handle inter-MSC handover is shown in figure 19.2/4. 
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_Indication





see subclause 25.2.1.

Check_Confirmation





see subclause 25.2.2.

Communication between the MAP handover process and the Handover Control application is represented by the HO_CA_MESSAGE service. For a detailed description of the interworking between the Handover Control applications in different MSCs for the inter-MSC handover procedure, see 3GPP TS 23.009 [21].


19.2.2.1
Basic handover

The handling in MSC‑A for basic inter-MSC handover is shown in sheets 1 to 6 of figure 19.2/4.

Sheet 1: The MAP_PREPARE_HANDOVER request may contain:
-
an indication that handover number allocation is not required;

-
the target Cell ID, for compatibility for handover to GSM;

-
the target RNC ID, for SRNS relocation or inter-system handover from GSM to UMTS;

-
the IMSI;

-
UMTS encryption information and UMTS integrity protection information, which are necessary for inter-system handover from GSM to UMTS;

-
GSM radio resource information (channel type).
The conditions for the presence of these parameters and the processing in MSC‑B (3G_MSC‑B) are described in detail in 3GPP TS 29.010 [58] and 3GPP TS 23.009 [21].
Sheet 2: The MAP_PREPARE_HANDOVER confirmation contains one of:

-
no handover number, if the MAP_PREPARE_HANDOVER request included an indication that handover number allocation is not required;

-
a handover number;

-
one or more relocation numbers.

Sheet 2: The MAP_PREPARE_HANDOVER confirmation contains BSSAP or RANAP signalling information, which is passed to the Handover Control application in MSC‑A.
Sheet 2: If the MAP_PREPARE_HANDOVER confirmation contains an indication that MSC‑B does not support multiple bearers, the Handover Control application in MSC‑A may request handover of one bearer to the same cell in MSC‑B.
Sheet 5: If the original MAP_PREPARE_HANDOVER request included a parameter indicating that handover number allocation is not required, the Handover Control application in MSC‑A may request a handover number (or one or more relocation numbers); this triggers a further MAP_PREPARE_HANDOVER request towards MSC‑B


· 
· 
· 
· 
· 
· 






19.2.2.2
Handling of access signalling

The Handover Control application in MSC‑A may forward access signalling to any of the MS, RNS‑B or BSS‑B using the MAP_FORWARD_ACCESS_SIGNALLING service; any of the MS, RNS‑B or BSS‑B may forward access signalling to the Handover Control application in MSC‑A using the MAP_PROCESS_ACCESS_SIGNALLING service. These are non-confirmed services.





19.2.2.3
Subsequent handover

The handling in MSC‑A for subsequent inter-MSC handover is shown in sheets 7 & 8 of figure 19.2/4. If the Handover Control Application determines that the call is to be handed over to a third MSC (MSC‑B') it triggers another instance of the MAP process to handle the basic handover to MSC‑B', and reports the result of the subsequent handover to the instance of the MAP process which handles the dialogue with MSC‑B.
Sheet 8: While the MAP process in MSC‑A is waiting for the completion of subsequent handover, it relays access signalling between the Handover Control application and the MS, RNS‑B or BSS‑B as described in subclause 19.2.2.2.






19.2.3
Procedure in MSC‑B

This subclause describes the handover or relocation procedure in MSC‑B; it covers basic handover or relocation from the controlling MSC (MSC‑A) and subsequent handover or relocation.
The MAP process in MSC‑B to handle handover or relocation is shown in figure 19.2/5. 
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;

Receive_Open_Cnf





see subclause 25.1.2;

Check_Indication





see subclause 25.2.1.

Check_Confirmation





see subclause 25.2.2.

Communication between the MAP handover process and the Handover Control application is represented by the HO_CA_MESSAGE service. For a detailed description of the interworking between the Handover Control applications in different MSCs for the inter-MSC handover procedure, see 3GPP TS 23.009 [21].
The ordering of allocation of handover number and radio resources shown in the SDL diagrams is not mandatory.

19.2.3.1
Basic handover

The handling in MSC‑B for basic inter-MSC handover is shown in sheets 1 to 7 of figure 19.2/5.

Sheet 2: If the MAP_PREPARE_HANDOVER indication included a parameter requesting multiple bearers but MSC‑B does not support multiple bearers, MSC‑B sends a MAP_PREPARE_HANDOVER response indicating that multiple bearers are not supported, and waits for a possible MAP_PREPARE_HANDOVER indication requesting handover of a single bearer.
Sheet 6: If the original MAP_PREPARE_HANDOVER indication included a parameter indicating that handover number allocation is not required, MSC‑A may send a further MAP_PREPARE_HANDOVER request to request the allocation of a handover number (or one or more relocation numbers).








19.2.3.2
Handling of access signalling

The Handover Control application in MSC‑A may forward access signalling to any of the MS, RNS‑B or BSS‑B using the MAP_FORWARD_ACCESS_SIGNALLING service; any of the MS, RNS‑B or BSS‑B may forward access signalling to the Handover Control application in MSC‑A using the MAP_PROCESS_ACCESS_SIGNALLING service. These are non-confirmed services. Signals to or from any of the MS, RNS‑B or BSS‑B are routed through the Handover Control application in MSC‑B.




19.2.3.3
Subsequent handover

The handling in MSC‑B for subsequent inter-MSC handover is shown in sheet 8 of figure 19.2/5.
While the MAP process in MSC‑B is waiting for the completion of subsequent handover, it relays access signalling between MSC‑A and the MS, RNS‑B or BSS‑B through the Handover Control application as described in subclause 19.2.3.2.








19.2.4
Macro Receive_Error_From_HO_CA
This macro is used by the handover processes in MSC‑A and MSC‑B to receive errors from the Handover Control Application at any state of a handover process.


19.2.5
Procedure in VLR-B
The process in VLR-B to handle a request for a handover number is shown in figure 19.2/7. The 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.
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Figure 19.2/4 (sheet 1 of 8): Process HO_MSC_A
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Figure 19.2/4 (sheet 2 of 8): Process HO_MSC_A
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Figure 19.2/4 (sheet 3 of 8): Process HO_MSC_A
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19.3
Fault recovery procedures

When a location register has restarted after a fault, the fault recovery procedures ensure that the subscriber data in the VLR or in the SGSN become consistent with the subscriber data that are stored in the HLR for the MS concerned and that the location information in the HLR, the VLR and the SGSN reflect accurately the current location of the MS.

The stage 2 specification of fault recovery procedures in location registers is 3GPP TS 23.007 [19].

19.3.1
VLR fault recovery procedures

19.3.1.1 General

Restoration of an IMSI record in a VLR can be triggered by a location registration request from the MS or by a request from the HLR for a roaming number to route a mobile terminated call to the MS. If the restoration is triggered by a location registration request from the MS, the VLR performs the location updating procedure described in 3GPP TS 23.012 [23] and subclause 19.1.1 of the present document. If the restoration is triggered by a request for a roaming number, the VLR provides the roaming number and triggers an independent dialogue to restore the subscriber data as described in 3GPP TS 23.018 [97]. The message flow for data restoration triggered by a request for a roaming number is shown in figure 19.3.1/1.
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Figure 19.3.1/1: Message flow for VLR restoration at mobile terminated call set-up

19.3.1.2
Procedure in the VLR

The procedure in the VLR to handle a dialogue for subscriber data restoration is defined in subclause 21.2.6 of the present document.
19.3.1.3
Procedure in the HLR

The MAP process in the HLR to handle a request for data restoration in the VLR is shown in figure 19.3.1/2. 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;
Control_Tracing_With_VLR_HLR

see subclause 25.9.6.
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Figure 19.3.1/2: Process Restore_Data_HLR 

19.3.2
HLR fault recovery procedures

19.3.2.1
General















For the HLR, periodic back-up of data to non-volatile memory is mandatory.

Data that have been changed after the last back-up and before the restart of the HLR cannot be recovered by reload from the non-volatile memory. Therefore, a restoration procedure is triggered for each IMSI record that has been affected by the HLR fault at the first authenticated radio contact with the MS concerned.


As an implementation option, a notification can be forwarded to the MS to alert the subscriber to check the parameters for supplementary services that allow subscriber controlled input (MAP_FORWARD_CHECK_SS_INDICATION service). If the VLR receives this notification from the HLR it shall forward the notification to the MS. If the Gs-interface is implemented the VLR shall not forward this notification.

The message flow for HLR restoration for a non-GPRS subscriber is shown in figure 19.3.2/1.

The message flow for HLR restoration for a GPRS subscriber is shown in figure 19.3.2/2.
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Figure 19.3.2/1: Message flow for HLR restoration (non-GPRS)
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Figure 19.3.2/2: Message flow for HLR restoration (GPRS)

19.3.2.2
Procedure in the HLR

The MAP process in the HLR to notify the relevant serving nodes that the HLR has restarted is shown in figure 19.3.2/3.
The SGSN address list includes one instance of the address of each SGSN in which (according to the HLR data retrieved from the non-volatile memory) there is at least one subscriber registered who is affected by the HLR restart.
The VLR address list includes one instance of the address of each VLR in which (according to the HLR data retrieved from the non-volatile memory) there is at least one subscriber registered who is affected by the HLR restart.

The MAP process in the HLR to notify a VLR that the HLR has restarted is shown in figure 19.3.2/4. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Cnf





see subclause 25.1.2.

The MAP process in the HLR to notify an SGSN that the HLR has restarted is shown in figure 19.3.2/5. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Cnf





see subclause 25.1.2.

19.3.2.3
Procedure in the VLR

The MAP process in the VLR to handle a notification that an HLR has restarted is shown in figure 19.3.2/6. 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.
The VLR uses the HLR number or the HLR identity list included in the MAP_RESET indication to identify the IMSI records which are affected by the HLR restart.
19.3.2.4
Procedure in the SGSN
The MAP process in the SGSN to handle a notification that an HLR has restarted is shown in figure 19.3.2/6. 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.

The SGSN uses the HLR number or the HLR identity list included in the MAP_RESET indication to identify the IMSI records which are affected by the HLR restart.
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Figure 19.3.2/3: Process Restart_HLR
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Figure 19.3.2/4: Process Send_Reset_To_VLR_HLR
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Figure 19.3.2/5: Process Send_Reset_To_SGSN_HLR

[image: image131.wmf]Process in the VLR to

handle a Reset message 

from the HLR

process Receive_Reset_VLR

RR_VLR1(1)

Signals to/from the right

are to/from the HLR

Null

Receive_

Open_Ind

Perform 

MAP Vr

dialogue

Wait_For_

Service_

Primitive

Null

Null

MAP_P_

ABORT_

ind

MAP_

RESET_

ind

Null

MAP_

CLOSE_

req

Release method:=

Prearranged End

Identify

IMSI records

Location 

information 

confirmed in 

HLR:=False

For each identified IMSI record

Subscriber

tracing active:=

False

For each identified IMSI record

Null

Vr

OK

Error


Figure 19.3.2/6: Process Receive_Reset_VLR
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Figure 19.3.2/7: Process Receive_Reset_SGSN

19.4
Mobility Management event notification procedure

19.4.1
General

The Mobility Management event notification procedure  is used to notify a gsmSCF about the successful completion of a Mobility Management event.

The message flow for Mobility Management event notification is shown in figure 19.4/1.
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Figure 19.4/1:  Message flow for Mobility Management Event notifications

19.4.2
Procedure in the VLR or SGSN

The MAP process in the VLR or the SGSN to report a Mobility Management event to the gsmSCF is shown in figure 19.4/2.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.









19.4.3
Procedure in the gsmSCF

The MAP process in the gsmSCF to handle the report of a Mobility Management event is shown in figure 19.4/3.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;
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Figure 19.4/2: Process Notify_MM_Event_VLR_Or_SGSN
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Figure 19.4/3: Process Notify_MM_Event_gsmSCF
19.5
HLR Insert Subscriber Data macros
19.5.1
Macro Insert_Subs_Data_Framed_HLR
This macro is used to transfer subscriber data to the VLR as part of an existing dialogue for location updating or data restoration. The macro invokes a macro and a process not defined in this clause; the definitions of the macro and the process can be found as follows:

Wait_For_Insert_Subs_Data_Cnf


see subclause 25.7.5;

Send_Insert_Subs_Data_HLR:



see subclause 25.7.7.

The HLR may wait for each MAP_INSERT_SUBSCRIBER_DATA request to be acknowledged before it sends the next request, or it may handle the requests and the confirmations in parallel.

If the VLR has indicated that it does not support a service or feature (e.g. Closed User Group or Advice Of Charge Charging Level) which the HLR operator regards as essential for the subscriber, the macro Wait_for_Insert_Subs_Data_Cnf takes the Replace_Service exit; the HLR sets the Roaming Restriction Due To Unsupported Feature flag to roaming restricted and sends Roaming Restriction Due To Unsupported Feature in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

If the HLR operator does not regard the unsupported service or feature as essential for the subscriber but the macro Wait_for_Insert_Subs_Data_Cnf takes the Replace_Service exit, the HLR sends the data for a replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

If subscriber data for CAMEL Phase 2 or later services are sent to a VLR which does not support the appropriate phase of CAMEL, the service behaviour may be unpredictable or incorrect. The HLR should therefore ensure that at the conclusion of a stand alone Insert Subscriber data procedure the data in the VLR do not require a capability that the VLR does not have. Possible mechanisms to ensure this are described in 3GPP TS 23.078 [98]. 

The HLR should send a Forwarded-to number which is not in E.164 international format to the VLR only when the HLR has ascertained that the VLR supports CAMEL Phase 2 or later. Thus, the ISD message containing the Forwarded-to number which is not in E.164 international format shall be sent to the VLR only if the HLR previously received confirmation from the VLR at Location Update that CAMEL Phase 2 or later is supported.



















19.5.1
Macro Insert_GPRS_Subs_Data_Framed_HLR

This macro is used to transfer subscriber data to the SGSN as part of an existing dialogue for location updating. The macro invokes a macro and a process not defined in this clause; the definitions of the macro and the process can be found as follows:

Wait_For_Insert_GPRS_Subs_Data_Cnf
see subclause 25.7.5;

Send_Insert_Subs_Data_HLR:



see subclause 25.7.7.

The HLR may wait for each MAP_INSERT_SUBSCRIBER_DATA request to be acknowledged before it sends the next request, or it may handle the requests and the confirmations in parallel.

If the SGSN has indicated that it does not support a service or feature which the HLR operator regards as essential for the subscriber, the macro Wait_for_Insert_GPRS_Subs_Data_Cnf takes the Replace_Service exit; the HLR sets the Roaming Restricted In SGSN Due To Unsupported Feature flag to roaming restricted and sends Roaming Restricted In SGSN Due To Unsupported Feature in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

If the HLR operator does not regard the unsupported service or feature as essential for the subscriber but the macro Wait_for_Insert_GPRS_Subs_Data_Cnf takes the Replace_Service exit, the HLR sends the data for a replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.
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Figure 19.5/1: Macro Insert_Subs_Data_Framed_HLR
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Figure 19.5/2: Macro Insert_GPRS_Subs_Data_Framed_HLR

*** Next modified section ***

25.4
Macros for handling an Access Request

These macros are invoked when an MS accesses the network, e.g. to submit an MO short message or when responding to paging. The macros handle identification and authentication of the mobile subscriber as well as invocation of security related features (see 3GPP TS 42.009 [6]).

25.4.1
Macro Process_Access_Request_MSC

Sheet 1: The MAP_PROCESS_ACCESS_REQUEST request includes the following parameters: 

-
the received subscriber identification (IMSI, TMSI);

-
the CM service type, indicating the type of request;

-
the status of the access connection, i.e. whether a connection to this MS already exists and if so, whether it is already authenticated and ciphered;

-
the current location area id of the MS; and

-
the CKSN received from the MS.

Sheet 2, sheet 3: If the MSC receives an A_SETUP indication while it is waiting for further instructions from the VLR or for the acknowledgment of TMSI reallocation from the MS, the MSC saves the setup request for processing after control has returned from the macro Process_Access_Request_MSC to the calling process.

Sheet 3: When the MSC is waiting for a possible instruction to allocate a new TMSI, a MAP_DELIMITER indication indicates that TMSI reallocation is not required.

Sheet 3: If the MS sends a TMSI reallocation failure in response to the TMSI reallocation command, the MSC takes the OK exit; the VLR treats the lack of response as a provider error (see macro Process_Access_Request_VLR).

25.4.2
Macro Process_Access_Request_VLR

Sheet 3: If the MSC does not send a positive response to the MAP_FORWARD_NEW_TMSI request, this is treated as a MAP_FORWARD_NEW_TMSI confirmation containing a provider error. The Macro takes the Error exit. If TMSI reallocation does not succeed, the old TMSI is frozen, to prevent it from being reallocated. In this case, both old and new TMSIs are regarded as valid.

25.4.3
Macro Obtain_Identity

This macro is invoked by the macro Process_Access_Request_VLR if the subscriber's identity is not known in the VLR.

It is an operator option to allow or prevent retrieval of the IMSI without encryption.

25.4.4
Process Update Location VLR

This process is started when the subscriber successfully accesses the network, e.g. for mobile originated short message submission, response to paging or supplementary services handling. 
The procedure Notify_gsmSCF is specified in 3GPP TS 23.078.
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Figure 25.4/1 (sheet 1 of 3): Macro Process_Access_Request_MSC
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Figure 25.4/1 (sheet 2 of 3): Macro Process_Access_Request_MSC
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Figure 25.4/1 (sheet 3 of 3): Macro Process_Access_Request_MSC
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Figure 25.4/2 (sheet 1 of 3): Macro Process_Access_Request_VLR
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Figure 25.4/2 (sheet 2 of 3): Macro Process_Access_Request_VLR
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Figure 25.4/2 (sheet 3 of 3): Macro Process_Access_Request_VLR
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Figure 25.4/3: Macro Obtain_Identity_VLR
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Figure 25.4/4 (sheet 1 of 2): Process Update_Location_Child_VLR
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Figure 25.4/4 (sheet 2 of 2): Process Update_Location_Child_VLR

*** Next modified section ***

25.7
Insert Subscriber Data macros and processes

25.7.1
Macro Insert_Subs_Data_VLR

This macro is used by any procedure in the VLR that triggers the reception of subscriber data (e.g. Update Location or Restore Data).

25.7.2
Macro Insert_Subs_Data_SGSN

This macro is used by any procedure in the SGSN that triggers the reception of subscriber data (e.g. Update GPRS Location ).

25.7.3
Process Insert_Subs_Data_Stand_Alone_HLR

This process is used by HLR to transfer subscriber data to VLR or to SGSN in a stand alone mode, i.e. in a separate dialogue. This is done whenever a change of subscriber data is performed either by the operator or by the subscriber and this change has to be reported to the VLR.

Sheet 1: The HLR may wait for each MAP_INSERT_SUBSCRIBER_DATA request to be acknowledged before it sends the next request, or it may handle the requests and the confirmations in parallel.

Sheet 1, sheet 2: If the VLR has indicated that it does not support a service or feature (e.g. Closed User Group or Advice Of Charge Charging Level) which the HLR operator regards as essential for the subscriber, the macro Wait_for_Insert_Subs_Data_Cnf takes the Replace_Service exit; the HLR sets the Roaming Restriction Due To Unsupported Feature flag to roaming restricted and sends Roaming Restriction Due To Unsupported Feature in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheet 1, sheet 2: If the HLR operator does not regard the unsupported service or feature as essential for the subscriber but the macro Wait_for_Insert_Subs_Data_Cnf takes the Replace_Service exit, the HLR sends the data for a replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheet 2: It is an operator option whether to repeat the download of subscriber data if the VLR returns an error response. The number of repeat attempts and the interval between them is also an operator option, depending on the error response from the VLR.

If subscriber data for CAMEL Phase 2 or later services are sent to a VLR which does not support the appropriate phase of CAMEL, the service behaviour may be unpredictable or incorrect. The HLR should therefore ensure that at the conclusion of a stand alone Insert Subscriber data procedure the data in the VLR do not require a capability that the VLR does not have. Possible mechanisms to ensure this are described in 3GPP TS 23.078 [98]. 

The HLR should send a Forwarded-to number which is not in E.164 international format to the VLR only when the HLR has ascertained that the VLR supports CAMEL Phase 2 or later. Thus, the ISD message containing the Forwarded-to number which is not in E.164 international format shall be sent to the VLR only if the HLR previously received confirmation from the VLR at Location Update that CAMEL Phase 2 or later is supported.

25.7.4
Process Insert_GPRS_Subs_Data_Stand_Alone_HLR

This process is used by the HLR to transfer subscriber data from the HLR to the SGSN in a stand alone mode, i.e. in a separate dialogue. This is done whenever a change of subscriber data is performed either by the operator or by the subscriber and this change has to be reported to the SGSN.

Sheet 1: The HLR may wait for each MAP_INSERT_SUBSCRIBER_DATA request to be acknowledged before it sends the next request, or it may handle the requests and the confirmations in parallel.

Sheet 1, sheet 2: If the SGSN has indicated that it does not support a service or feature which the HLR operator regards as essential for the subscriber, the macro Wait_for_Insert_GPRS_Subs_Data_Cnf takes the Replace_Service exit; the HLR sets the Roaming Restricted In SGSN Due To Unsupported Feature flag to roaming restricted and sends Roaming Restricted In SGSN Due To Unsupported Feature in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheet 1, sheet 2: If the HLR operator does not regard the unsupported service or feature as essential for the subscriber but the macro Wait_for_Insert_GPRS_Subs_Data_Cnf takes the Replace_Service exit, the HLR sends the data for a replacement service in a subsequent MAP_INSERT_SUBSCRIBER_DATA request.

Sheet 2: It is an operator option whether to repeat the download of subscriber data if the SGSN returns an error response. The number of repeat attempts and the interval between them is also an operator option, depending on the error response from the SGSN.

25.7.5
Macro Wait_for_Insert_Subs_Data_Cnf

This macro is used by any process or macro that describes the handling in the HLR of the transfer of subscriber data to the VLR (e.g. Update Location or Restore Data).

25.7.6
Macro Wait_for_Insert_GPRS_Subs_Data_Cnf

This macro is used by any process or macro that describes the handling in the HLR of the transfer of subscriber data to the SGSN (e.g. Update GPRS Location).

25.7.7
Process Send_Insert_Subs_Data_HLR
This process is used by any process or macro in the HLR where a MAP_INSERT_SUBSCRIBER_DATA request is sent to the VLR or to the SGSN.
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Figure 25.7/1: Macro Insert_Subs_Data_VLR
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Figure 25.7/2: Macro Insert_Subs_Data_SGSN
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Figure 25.7/3 (sheet 1 of 2): Process Insert_Subs_Data_Stand_Alone_HLR
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Figure 25.7/3 (sheet 2 of 2): Process Insert_Subs_Data_Stand_Alone_HLR
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Figure 25.7/4 (sheet 1 of 2): Process Insert_GPRS_Subs_Data_Stand_Alone_HLR

[image: image159.wmf]Process in the HLR to open a dialogue

and transfer subscriber data to the SGSN

process Insert_GPRS_Subs_Data_Stand_Alone_HLR

IGSD_SA_HLR2(2)

Signals to/from the left

are to/from the SGSN

2

Wait_For_

Insert_GPRS_

Subs_Data_Cnf

Count:=

Count-1

Count:=

Count-1

3

MAP_U_

ABORT_

req

Set

replacement

service(s)

Count>0?

1

4

2

Network node area restricted received OR

Roaming Restricted in SGSN due to Unsupported Feature?

SGSN Area 

restricted:=

Not restricted

SGSN Area 

restricted:=

Restricted

1

MAP_

CLOSE_

req

Repeat

update

of SGSN?

Start 

repetition 

timer

Wait_For_

Repetition_

Timer_Expiry

Repetition

timer

expired

Internal

5

Replace_Service

OK

Error

Abort

Yes

No

No

Yes

Yes

No


Figure 25.7/4 (sheet 2 of 2): Process Insert_GPRS_Subs_Data_Stand_Alone_HLR
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Figure 25.7/5: Macro Wait_for_Insert_Subs_Data_Cnf
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Figure 25.7/6: Macro Wait_for_Insert_GPRS_Subs_Data_Cnf
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Figure 25.7/7: Process Send_Insert_Subs_Data_HLR
*** Next modified section ***

25.9
Tracing macros

25.9.1
Macro Trace_Subscriber_Activity_MSC

This macro shows the handling in the MSC for a request from the VLR to trace the activity of a subscriber.

25.9.2
Macro Trace_Subscriber_Activity_VLR

This macro is called during the handling of subscriber activity in the VLR to activate tracing if necessary.

25.9.3
Macro Trace_Subscriber_Activity_SGSN

This macro is called during the handling of subscriber activity in the SGSN to activate tracing if necessary.

25.9.4
Macro Activate_Tracing_VLR

This macro shows the handling in the VLR for a request from the HLR to activate tracing for a subscriber.

25.9.5
Macro Activate_Tracing_SGSN

This macro shows the handling in the SGSN for a request from the HLR to activate tracing for a subscriber.

25.9.6
Macro Control_Tracing_With_VLR_HLR

This macro shows the handling in the HLR to activate tracing in the VLR if it is required during a dialogue between the VLR and the HLR

25.9.7
Macro Control_Tracing_With_SGSN_HLR
This macro shows the handling in the HLR to activate tracing in the SGSN if it is required during a dialogue between the SGSN and the HLR
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Figure 25.9/1: Macro Trace_Subscriber_Activity_MSC
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Figure 25.9/2: Macro Trace_Subscriber_Activity_VLR
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Figure 25.9/3: Macro Trace_Subscriber_Activity_SGSN
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Figure 25.9/4: Macro Activate_Tracing_VLR
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Figure 25.9/5: Macro Activate_Tracing_SGSN
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Figure 25.9/6: Macro Control_Tracing_With_VLR_HLR
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Figure 25.9/7: Macro Control_Tracing_With_SGSN_HLR
*** End of document ***

The macro GPRS_ Location_Update_ Completion_VLR doesn't have an Error exit





The macro GPRS_ Location_Update_ Completion_VLR doesn't have an Error exit





The exit name used in the calling process is "OK"





When the macro Check_Confirmation takes the Provider Error exit, the dialogue has been closed





This version of the process should start in the Null state, and return to the Null state (rather than terminating) when it has finished processing.





There is no driver for this handling in the stage 2 specification





The replacement service has to be set (cf the process Insert_Subs_Data_Stand_ Alone_HLR)


The count of ISDs to be acknowledged has to be decremented, because we have received an ISD confirm





The MAP parameter is "Network node area restricted", and has been since GSM Release 97!





There is no point in using this macro if all exits lead to the same handling!





The MAP parameter is "Network node area restricted", and has been since GSM Release 97!





The replacement service has to be set (cf the process Insert_GPRS_Subs_Data_ Stand_Alone_HLR)


The count of ISDs to be acknowledged has to be decremented, because we have received an ISD confirm





The dialogue with MSC-A has already been closed; MSC-A sends a MAP_CLOSE_req after the MAP_SEND_END_ SIGNAL_rsp





This test is done in the Handover Control application (see 23.009)





This task is included in the calling process





At this stage, the dialogue is closed





There is no point in using this macro if all exits lead to the same handling!
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Figure 19.2.2/1: HO in MSC-A
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