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19.1.1.4
Detailed procedure in the HLR

When addressed by the SGSN, the following macros are used by the process Update_GPRS_Location_HLR:

-
Receive_Open_indication, defined in subclause 25.1;

-
Check_indication, defined in subclause 25.2;

-
Insert_Subs_Data_In_SGSN_Framed_HLR, described in subclause 19.4.x;

-
Control_Tracing_HLR_with_SGSN, described in subclause 25.9;

and the processes Cancel_Location_HLR (see subclause 19.1.2) and Subscriber_Present_HLR (see subclause 19.1.1.7) are invoked. 

Sheet 1: The procedure Super_Charged_Cancel_Location_HLR is specific to Super-Charger; it is specified in TS 23.116 [xxx]. If the previous SGSN and the originating HLR support the Super-Charger functionality, processing continues from the "Yes" exit of the test "Result=Pass?".
Sheet 2: The procedure Super_Charged_Location_Updating_HLR is specific to Super-Charger; it is specified in TS 23.116 [xxx]. If subscription data needs to be sent to the SGSN, processing continues from the "No" exit of the test "Result=Pass?".
The location updating process in the HLR is activated by receipt of a MAP_UPDATE_GPRS_LOCATION indication (see figure 19.1.1/19):

-
if there is a parameter problem in the indication, the error Unexpected Data Value is returned in the MAP_UPDATE_LOCATION response (see Check_indication macro defined in subclause 25.2); if the subscriber is not known in the HLR, the error Unknown Subscriber (with diagnostic value set to “Imsi Unknown”) is returned in the response. In either case the process terminates;

-
if Network Access Mode is set to “non-GPRS only” the error Unknown Subscriber (with diagnostic value set to “Gprs Subscription Unknown”) is returned in the response. The process terminates;

-
tracing shall be set to deactive in the SGSN.

-
if the SGSN number received in the MAP_UPDATE_GPRS_LOCATION indication differs from the one actually stored against the subscriber, the Cancel_Location_HLR process is started to cancel the subscriber data in the stored SGSN (see subclause 19.1.2).

The next action will be to check whether the subscriber is allowed to roam into the PLMN indicated by the SGSN Number given in the MAP_UPDATE_GPRS_LOCATION indication:

-
if the subscriber is not allowed to roam into the PLMN, the error Roaming not Allowed with cause PLMN Roaming Not Allowed or 'Operator determined Barring', depending on the case, is returned in the MAP_UPDATE_GPRS_LOCATION response, and the routing information stored (SGSN number) is deleted (deregistration);

-
otherwise the HLR database will be updated with information received in the indication. The HLR sets the "MS purged for GPRS" flag to False and checks whether tracing is required for that subscriber. This is handled by the macro Control_Tracing_HLR-with_SGSN described in subclause 25.9.

Thereafter, the macro Insert_Subs_Data_In_SGSN_Framed_HLR described in subclause 19.4.x is invoked. The outcome of this macro may be:

-
aborted, in which case the process terminates;

-
error, in which case the error System Failure is returned in the MAP_UPDATE_GPRS_LOCATION response and the process terminates;

-
OK, indicating successful outcome of downloading the subscriber data to the SGSN.

The SUBSCRIBER_PRESENT_HLR process is then started to alert the Short Message Service Centre, if required (see subclause 19.1.7).

Finally the HLR number is returned in the MAP_UPDATE_GPRS_LOCATION response.

In all cases where the HLR sends a MAP_UPDATE_GPRS_LOCATION response to the SGSN, the dialogue towards the SGSN is terminated by a MAP_CLOSE request with parameter Release Method indicating Normal Release.
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Figure 19.1.1/19 (sheet 1 of 2): Process Update_GPRS_Location_HLR

[image: image3.wmf]Figure 19.1.1/19: GPRS Location Updating in the HLR   

Process Update_GPRS_Location_HLR

19.1.1_19.2(2)

Signals to/from the left   

are to/from the HLR

1

Reset Flag

MS Purged

For GPRS

Control_Tracing_

HLR_with_SGSN

Figure 25.9/4

Super_Charged_

Location_Updating_

HLR

See TS 23.116

Result:= Pass?

Insert_Subscriber

_Data_In_SGSN

_Framed_HLR

Figure 19.4/1

'Subscriber_

present_HLR'

Figure 19.1.1/13

MAP_UPDATE_GPRS_LOCATION_Rsp,

MAP_CLOSE_Req

NULL

'Set_error_to_

_System_

_Failure'

NULL

NULL

WAIT_FOR_

SERVICE_

PRIMITIVE

MAP_P_ABORT_Ind

NULL

MAP_NOTICE_Ind

MAP_CLOSE_Req

OK

No

OK

Error

Aborted

Yes

Error


Figure 19.1.1/19 (sheet 2 of 2): Process Update_GPRS_Location_HLR

19.1.1.8
Detailed procedure in the SGSN

Figure 19.1.1/20 shows the MAP process for updating of the SGSN. The following general macros are used:

Receive_Open_Cnf





subclause 25.1;

Insert_Subscriber_Data_SGSN




subclause 25.7;

Activate_Tracing_SGSN





subclause 25.9;
Sheet 2: The procedure Check_User_Error_In_Serving_Network_Entity is specific to Super-Charger; it is specified in TS 23.116 [xxx].
Subscriber_Present_SGSN




subclause 25.10.

Process Initiation

The location area updating process will be activated by receiving a MAP_UPDATE_LOCATION_AREA indication from the MSC. If there are parameter errors in the indication, the process is terminated with the appropriate error sent in the MAP_UPDATE_LOCATION_AREA response to the MSC. Else, The behaviour will depend on the subscriber identity received, either an IMSI or an TMSI.

The location updating process
The MAP process receives an « Update HLR request » from the relevant process in the SGSN (see GSM 03.60) to perform HLR updating. If the SGSN does not know the subscribers HLR (e.g. no IMSI translation exists as there are not yet any SS7 links to the subscribers HPLMN), the « Update HLR negative response » with error Roaming Not Allowed (cause PLMN Roaming Not Allowed) is returned to the requesting process.

If the subscribers HLR can be reached, the SGSN opens a dialogue towards the HLR by sending a MAP_OPEN request without any user specific parameters, together with a MAP_UPDATE_GPRS_LOCATION request containing the parameters

-
IMSI, identifying the subscriber;

-
SGSN Address and SGSN number;

In case the HLR rejects dialogue opening (see subclause 25.1) or indicates version Vr protocol to be used, the SGSN will terminate the process indicating « Update HLR negative response » to the requesting process.

If the HLR accepts the dialogue, the HLR will respond with:

-
a MAP_INSERT_SUBSCRIBER_DATA indication, handled by the macro Insert_Subs_Data_SGSN defined in subclause 25.7;

NOTE:
The HLR may repeat this service several times depending on the amount of data to be transferred to the SGSN and to replace subscription data in case they are not supported by the SGSN.

-
a MAP_ACTIVATE_TRACE_MODE indication, handled by the macro Activate_Tracing_SGSN defined in subclause 25.9;

-
the MAP_UPDATE_GPRS_LOCATION confirmation:

-
if this confirmation contains the HLR Number, this indicates that the HLR has passed all information and that updating has been successfully completed. The « Update HLR response » message is returned to the requesting process for completion of the SGSN updating (see GSM 03.60).

-
if the confirmation contains an User error cause (Unknown Subscriber, Roaming Not Allowed or some other), the corresponding error is returned to the requesting process in the « Update HLR negative response ».

-
a MAP_P_ABORT, MAP_U_ABORT, or MAP_CLOSE indication. In these cases, the corresponding error is returned to the requesting process in the « Update HLR negative response ».

-
a MAP_NOTICE indication. Then, the dialogue towards the HLR is terminated, and the « HLR Update negative response » with the appropriate error is returned to the requesting process.
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Figure 19.1.1/20 (sheet 1 of 2): Process SGSN_Update_HLR
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Figure 19.1.1/20 (sheet 2 of 2): Process SGSN_Update_HLR

19.1.4.4
Detailed procedure in the SGSN

Figure 19.1.4/4 shows the MAP process in the SGSN to notify the HLR that an MS record has been purged. The following general macro is used:

Receive_Open_Cnf





subclause 25.1;
Sheet 1: The procedure Purge_MS_In_Serving_Network_Entity is specific to Super-Charger; it is specified in TS 23.116 [xxx]. If the SGSN and the originating HLR support the Super-Charger functionality, processing continues from the "Yes" exit of the test "Result=Pass?".
When the SGSN receives an indication from O&M that an MS record is to be purged, it invokes the MAP_PURGE_MS service.
The SGSN opens the dialogue to the HLR with a MAP_OPEN request containing no user specific parameters. The MAP_PURGE_MS request contains the IMSI of the MS which is to be purged and the SGSN number.

The SGSN then waits for the MAP_OPEN confirmation indicating one of:

-
rejection of the dialogue (process terminates);

-
reversion to Vr (process terminates);

-
dialogue acceptance.

If the HLR accepts the dialogue it returns a MAP_PURGE_MS confirmation, containing no parameter, indicating successful outcome of the procedure.

If a MAP_PURGE_MS confirmation containing a provider error, data error or user error, or a MAP_P_ABORT, MAP_NOTICE or premature MAP_CLOSE indication, has been received, the failure is reported to the O&M interface. Successful outcome of the procedure leads to deletion of the subscriber data and freezing of the P-TMSI if so requested by the HLR, and is reported to the O&M interface.
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Figure 19.1.4/4: Process Purge_MS_SGSN
