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*** First modified section ***

8.2
Paging and search

8.2.1
MAP_PAGE service

8.2.1.1
Definition

This service is used between VLR and MSC to initiate paging of an MS for mobile terminated short message or unstructured SS notification.

The MAP_PAGE service is a confirmed service using the primitives from table 8.2/1.

*** Next modified section ***

8.3
Access management services

8.3.1
MAP_PROCESS_ACCESS_REQUEST service

8.3.1.1
Definition

This service is used between MSC and VLR to initiate processing of an MS access to the network, e.g. for mobile originated short message submission or after being paged by the network.

The MAP_PROCESS_ACCESS_REQUEST service is a confirmed service using the primitives from table 8.3/1.

*** Next modified section ***

19.4
Macro Insert_Subs_Data_Framed_HLR

This macro is used by any procedure invoked in HLR which requires the transfer of subscriber data by means of the InsertSubscriberData operation (e.g. Update Location or Restore Data).

The invocation of the operation is done in a dialogue already opened by the framing procedure. Therefore the latter is the one that handles the reception of the open indication and sends the dialogue close request.

The macro calls the process "Send_Insert_Subs_Data" (see clause 25.7.7) as many times as it is needed for transferring all subscriber data. This process call is meant to describe two possible behaviours of HLR to handle service requests and confirmations:

-
either the HLR handles requests and confirmations in parallel; or

-
the HLR sends the next request only after receiving the confirmation to the previous one.

Another call is done to the macro "Wait_for_Insert_Subs_Data_Cnf" (see clause 25.7.5). There the reception and handling of the service confirmations is described.

If certain services required for a subscriber are not supported by the VLR or by the SGSN (e.g. Advice of Charge Charging Level), this may result in one of the following outcomes:

-
The HLR stores and sends "Roaming Restriction Due To Unsupported Feature" in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. If "Roaming Restriction Due To Unsupported Feature" is stored in the HLR, the "MSC Area Restricted Flag" shall be set to "restricted". This will prevent MT calls, MT SM and MT USSD from being forwarded to the MSC/VLR;

-
The HLR stores and sends other induced subscriber data (e.g. a specific barring program) in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. This will cause rejection of mobile originated service requests, except emergency calls.

-
The HLR stores and sends "Roaming Restricted in the SGSN Due To Unsupported Feature" in a subsequent MAP_INSERT_SUBSCRIBER_DATA service. If "Roaming Restricted In SGSN Due To Unsupported Feature" is stored in the HLR, the "SGSN Area Restricted Flag" shall be set to "restricted". This will prevent MT SM from being forwarded to the SGSN and Network Requested PDP-Context Activation;

When the VLR receives regional subscription data (Zone Code List) it may respond with "MSC Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response. In this case the "MSC Area Restricted Flag" shall be set to "restricted" in the HLR. This will prevent MT calls, MT SM and MT USSD from being forwarded to the MSC/VLR. 

If the HLR neither stores "Roaming Restriction Due To Unsupported Feature" nor receives "MSC Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response, the "MSC Area Restricted Flag" in the HLR shall be set to "not restricted".

If subscriber data for CAMEL Phase 2 or 3 services are sent to a VLR which does not support CAMEL Phase 2 or 3, the service behaviour may be unpredictable or incorrect. The HLR therefore needs to ensure that at the conclusion of a location updating dialogue 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.

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 higher. Thus, the ISD message containing the Forwarded-to number which is not in E.164 international format shall be sent to the VLR only after the HLR receives confirmation in the first ISD message result that CAMEL Phase 2 or higher is supported.

A Forwarded-to number non-international E.164 format shall only be sent from an HLR to a VLR if the VLR supports CAMEL Phase 2, or a subsequent phase of CAMEL.

When the SGSN receives regional subscription data (Zone Code List) it may respond with "SGSN Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response. In this case the "SGSN Area Restricted Flag" shall be set to "restricted" in the HLR. This will prevent MT SM from being forwarded to the SGSN and Network Requested PDP-Context Activation.

If the HLR neither stores "Roaming Restricted In SGSN Due To Unsupported Feature" nor receives "SGSN Area Restricted" in the MAP_INSERT_SUBSCRIBER_DATA response, the "SGSN Area Restricted Flag" in the HLR shall be set to "not restricted".

The SDL diagrams are shown in figures 19.4/1 and 19.4/2.

*** Next modified section ***

20.2.1.1
Subscriber tracing activation procedure

When receiving the subscriber tracing mode activation command for a subscriber from the OMC, the HLR will activate tracing, if the subscriber is known and registered in the HLR and the subscriber is roaming in the home PLMN area. The MAP_ACTIVATE_TRACE_MODE request is sent to the VLR or to the SGSN where the subscriber is registered.

If the MAP_ACTIVATE_TRACE_MODE confirmation is received indicating an error situation, the errors are mapped to the OMC interface. The activation request may also be repeated; 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.

If the subscriber is known in the HLR, but is deregistered or roaming outside the home PLMN area, the subscriber tracing status is activated in the HLR, but the VLR or the SGSN is not updated.

When receiving a request for location updating or data restoration while the subscriber trace mode is active, the macro Control_Tracing_HLR (see figure 25.9/6) shall be initiated by the location updating process in the HLR.

The subscriber tracing activation process in the HLR with VLR is shown in figure 20.2/7.

The subscriber tracing activation process in the HLR with SGSN is shown in figure 20.2/14.

*** Next modified section ***

20.2.2.1
Subscriber tracing activation procedure

When receiving a MAP_ACTIVATE_TRACE_MODE indication, the VLR will check the parameters and data in the primitive. Data errors are reported as an unexpected data value error or as a data missing error depending on the nature of the error.

If the subscriber is known, the tracing facility is supported and the tracing capacity is not exceeded, the successful report is sent in the MAP_ACTIVATE_TRACE_MODE response primitive.

The MAP_ACTIVATE_TRACE_MODE indication primitive may be received during a location updating or data restoration procedure, so the location updating or restore data process shall use the macro Activate_Tracing_VLR (see figure 25.9/4).

The subscriber tracing activation process in the VLR is shown in figure 20.2/9.

*** Next modified section ***

20.2.4.1
Subscriber tracing activation procedure

When receiving a MAP_ACTIVATE_TRACE_MODE indication, the SGSN will check the parameters and data in the primitive. Data errors are reported as an unexpected data value error or as a data missing error depending on the nature of the error.

If the subscriber is known, the tracing facility is supported and the tracing capacity is not exceeded, the successful report is sent in the MAP_ACTIVATE_TRACE_MODE response primitive.

The MAP_ACTIVATE_TRACE_MODE indication primitive may be received during a location updating or data restoration procedure, so the location updating or restore data process shall use the macro Activate_Tracing_SGSN (see figure 25.9/5).

The subscriber tracing activation process in the SGSN is shown in figure 20.2/16.

*** Next modified section ***

21.2.5
Process in the VLR to restore subscriber data

The MAP process in the HLR to restore subscriber data is shown in figure 21.2/6. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf



see clause 25.1.2;

Check_Confirmation



see clause 25.2.2;

Insert_Subs_Data_VLR


see clause 25.7.1;

Activate_Tracing_VLR


see clause 25.9.4.

Successful outcome

When the MAP process receives a Restore Data request from the data restoration process in the VLR, it requests a dialogue with the HLR whose identity is contained in the Restore Data request by sending a MAP_OPEN service request, requests data restoration using a MAP_RESTORE_DATA service request and invokes the macro Receive_Open_Cnf to wait for the response to the dialogue opening request. If the dialogue opening is successful, the MAP process waits for a response from the HLR.

The VLR may receive a MAP_INSERT_SUBSCRIBER_DATA service indication from the HLR; this is handled by the macro Insert_Subs_Data_VLR as described in clause 25.7.1, and the MAP process waits for a further response from the HLR.

The VLR may receive a MAP_ACTIVATE_TRACE_MODE service indication from the HLR; this is handled by the macro Activate_Tracing_VLR as described in clause 25.9.4, and the MAP process waits for a further response from the HLR.

If the MAP process receives a MAP_RESTORE_DATA service confirm, it invokes the macro Check_Confirmation to check the content of the confirm. 

If the Check_Confirmation macro takes the OK exit, the MAP process sends a Restore Data ack containing the information received from the HLR to the data restoration process in the VLR and returns to the idle state.

Error in MAP_RESTORE_DATA confirm

If the MAP_RESTORE_DATA service confirm contains a user error or a provider error, or the macro Check_Confirmation indicates that there is a data error, the MAP process sends a Restore Data negative response indicating the type of error to the call handling process in the HLR, and returns to the idle state.

Earlier version MAP dialogue with the HLR

If the macro Receive_Open_Cnf takes the Vr exit, the VLR performs the earlier MAP version dialogue as specified in [51] and the process terminates.

Dialogue opening failure

If the macro Receive_Open_Cnf indicates that the dialogue with the HLR could not be opened, the MAP process sends a negative response indicating system failure to the data restoration process in the GMSC and returns to the idle state.

*** Next modified section ***

23.4.5
Procedures in the SGSN

23.4.5.1
The Mobile Subscriber is present

If the SGSN successfully handles a Page response, Attach request or Routing Area Update request message (3GPP TS 24.008 [35]), while the MS Not Reachable for GPRS (MNRG) flag is set, the SGSN sends a MAP_READY_FOR_SM request to the HLR. The Alert Reason is set to indicate that the mobile subscriber is present for GPRS. If authentication fails during the handling of a Page response, Attach request or Routing Area Update request, the SGSN shall not send a MAP_READY_FOR_SM request to the HLR

The process in the SGSN is described in detail in subclause 25.10.2.

*** Next modified section ***

25
General macro description

25.1
MAP_OPEN handling macros

25.1.1
Macro Receive_Open_Ind

This macro is used by a MAP service-user procedure when a peer entity requests opening of a dialogue.























25.1.2
Macro Receive_Open_Cnf

This macro is used by a user procedure after it has requested opening of a dialogue towards a peer entity.
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Figure 25.1/1 (sheet 1 of 2): Macro Receive_Open_Ind
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Figure 25.1/1 (sheet 2 of 2): Macro Receive_Open_Ind
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Figure 25.1/2: Macro Receive_Open_Cnf
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Figure 25.1/3: Macro Check_Reference
25.2
Macros to check the content of indication and confirmation primitives

25.2.1
Macro Check_Indication

This macro checks that an indication includes all the parameters required by the application, no more and no less, and that the parameters are all within the correct range. It does not handle syntax checking; that is part of the function of the MAP protocol machine.




25.2.2
Macro Check_Confirmation

This macro checks whether a confirmation contains an error or a result, and if it contains a result whether the result is correctly formed.
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Figure 25.2/1: Macro Check_Indication
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Figure 25.2/2: Macro Check_Confirmation

25.3
The page and search macros

25.3.1
Macro PAGE_MSC

This macro is called if an unstructured SS notification, a network-initiated unstructured SS request or a mobile terminating short message is to be delivered to the MS and the current location area identity of the MS is known in the VLR.

If an MM-connection over the radio link already exists for the given IMSI, the MSC sets the access connection status according to the characteristics of the existing connection (i.e. RR-connection established, ciphering mode on/off, MM-connection existing and authenticated or not).

If the MSC pages the MS and the VLR provided the TMSI, the MSC uses it to identify the MS at the radio interface; otherwise the MSC uses the IMSI. The MSC also uses the IMSI to determine the page group (see 3GPP TS 24.008 [35]).

If the MS responds with a channel request containing an establishment cause which is not "answer to paging" the MSC sends a MAP_PAGE response primitive with user error Busy Subscriber. This gives priority to the mobile originating request. Alternatively, as an implementation option, the MSC may treat this as a response to paging, which gives priority to the mobile terminating request.
If the paging is for MT SMS delivery and the VLR aborts the transaction before the MSC receives a response from the MS, the MSC aborts the transaction with the SMS-GMSC.













25.3.2
Macro Search_For_MS_MSC

This macrois called if an unstructured SS notification, a network-initiated unstructured SS request or a mobile terminating short message is to be delivered to the MS and the current location area identity of the MS is not known in VLR.

If an MM-connection over the radio link already exists for the given IMSI, the MSC returns a MAP_SEARCH_FOR_MS response containing the IMSI and current location area identification of the called MS to the VLR and sets the access connection status according to the characteristics of the existing connection (i.e. RR-connection established, ciphering mode on/off, MM-connection existing and authenticated or not).

If the MSC pages the MS, the MSC uses the IMSI to identify the subscriber and the page group (see 3GPP TS 24.008 [35]). 
If the MS responds with a channel request containing an establishment cause which is not "answer to paging" the MSC sends a MAP_SEARCH_FOR_MS response with user error Busy Subscriber. This gives priority to the mobile originating request. Alternatively, as an implementation option, the MSC may treat this as a response to paging, which gives priority to the mobile terminating request.

If the paging is for MT SMS delivery and the VLR aborts the transaction before the MSC receives a response from the MS, the MSC aborts the transaction with the SMS-GMSC.
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Figure 25.3/1: Macro Page_MSC
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Figure 25.3/2: Macro Search_for_MS_MSC

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).

























*** CR editor's note: The (much reduced!) text of the next two subclauses has been moved from its position immediately after the SDL diagram for the macro Process_Access_Request_MSC. ***

25.4.2
Macro Process_Access_Request_VLR

*** CR editor's note: The handling for a repeat attempt at authentication if an MS has identified itself with a TMSI and the authentication fails has been moved from the macro Process_Access_Request_VLR to the macro Authenticate_VLR. This is a modelling change; the functional behaviour is the same. ***

*** CR editor's note: the existing text description of the handling after successful authentication differs from the SDL description in sheet 2; the handling described in the text seems more reasonable, so the SDL has been aligned with the existing text. ***

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.
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Figure 25.4/1 (sheet 1 of 3): Macro Process_Access_Request_MSC


[image: image19.wmf]Macro in the MSC to handle a request

from the MS for access for SMS transfer or

SS activity

macrodefinition Process_Access_Request_MSC

Proc_Acc_Req_MSC2(3)

Signals to/from the left

are to/from the MS;

signals to/from the right

are to/from the VLR

Wait_For_

PAR_Result

A_CM_

SERVICE_

ABORT_ind

MAP_U_

ABORT_

req

Error

MAP_SET_

CIPHERING_

MODE_ind

Ciphering

Required:=

True

Wait_For_

PAR_Result

Authenticate_

MSC

Wait_For_

PAR_Result

Error

Check_

IMEI_MSC

Wait_For_

PAR_Result

MAP_U_ABORT_ind,

MAP_CLOSE_ind

A_CM_

SERVICE_

REJECT_req

Error

Wait_For_

TMSI_

Reallocation

A_CM_

SERVICE_

ABORT_ind

MAP_U_

ABORT_

req

Error

A_SETUP_ind

Authenticate_

MSC

Wait_For_

PAR_Result

Error

Check_

IMEI_MSC

Wait_For_

PAR_Result

MAP_U_ABORT_ind,

MAP_CLOSE_ind

A_CM_

SERVICE_

REJECT_req

Error

OK

Error

Error

OK

OK

Error

Error

OK


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

*** CR editor's note: the (reduced!) text of the next two subclauses has been moved to follow immediately after the text of subclause 25.4.1. ***
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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

25.5
Authentication macros and processes

The following macros are used in the network in order to enable authentication of a mobile subscriber.

25.5.1
Macro Authenticate_MSC

This macro is used by the MSC to relay a request for authentication transparently from the VLR to the MS, wait for a response from the MS and relay the response from the MS back to the VLR.
25.5.2
Macro Authenticate_VLR

*** CR editor's note: The handling for a repeat attempt at authentication if an MS has identified itself with a TMSI and the authentication fails has been moved from the macro Process_Access_Request_VLR to the macro Authenticate_VLR. This is a modelling change; the functional behaviour is the same. ***

This macro is used by the VLR to control the authentication of a subscriber.
Sheet 1: The test "Received SRES=Expected SRES" indicates:

-
a comparison of the Signed RESult received from the MS with the Signed RESult received from the HLR, if GSM authentication is used (see 3GPP TS 43.020 [24]), or

-
a comparison of the RESult received from the MS with the expected RESult received from the HLR, if UMTS authentication is used (see 3GPP TS 33.102).










25.5.3
Macro Obtain_Authent_Params_VLR

This macro is used by the VLR to request authentication vectors from the HLR. 




Sheet 1, sheet 2, sheet 3: It is an operator option whether to allow the re-use of old authentication triplets.
Sheet 2, sheet 3: Old UMTS quintuplets shall not be re-used.
Sheet 2: if the VLR requests more authentication vectors in the same dialogue, the subsequent MAP_SEND_AUTHENTIFICATION_INFO request has no parameters.












25.5.4
Process Obtain_Authent_Sets_VLR

This process is initiated by the VLR to fetch authentication vectors from a subscriber's HLR independently of any other processing. 

25.5.5
Process Obtain_Authent_Sets_SGSN

*** CR editor's note: this (reduced!) text has been moved from its position after the SDL diagram for the procedure Check_Available_Vectors ***
The procedure for authentication when the serving node is an SGSN is described in 3GPP TS 23.060 [104] and 3GPP TS 24.008 [35].

This process is used by the SGSN to request authentication vectors from the HLR.

Sheet 1, sheet 2: It is an operator option whether to allow the re-use of old authentication triplets.

Sheet 2: Old UMTS quintuplets shall not be re-used.

25.5.6
Process Obtain_Authent_Sets_HLR

This process is used to provide authentication vectors (triplets or quintuplets) in response to a request from a VLR or an SGSN.







· 
· 
· 
· 
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Figure 25.5/1: Macro Authenticate_MSC
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Figure 25.5/2 (sheet 1 of 2): Macro Authenticate_VLR
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Figure 25.5/2 (sheet 2 of 2): Macro Authenticate_VLR
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Figure 25.5/3 (sheet 1 of 3): Macro Obtain_Authent_Params_VLR
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Figure 25.5/3 (sheet 2 of 3): Macro Obtain_Authent_Params_VLR
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Figure 25.5/3 (sheet 3 of 3): Macro Obtain_Authent_Params_VLR
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Figure 25.5/4: Process Obtain_Authent_Sets_VLR
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Figure 25.5/5 (sheet 1 of 2): Process Obtain_Authent_Sets_SGSN
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Figure 25.5/5 (sheet 2 of 2): Process Obtain_Authent_Sets_SGSN
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Figure 25.5/6 (sheet 1 of 2): Process Obtain_Authent_Sets_HLR
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Figure 25.5/6 (sheet 2 of 2): Process Obtain_Authent_Sets_HLR
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Figure 25.5/7: Procedure Check_Available_Vectors


*** CR editor's note: this text has been moved to come immediately before the text for the process Obtain_Authent_Sets_HLR. It is now subclause 25.5.5. ***



















*** CR editor's note: The SDL diagram for the process Obtain_Authent_Sets_SGSN has been moved to become figure 25.5/5, immediately before the SDL diagram for the process Obtain_Authent_Sets_HLR. ***









25.5.7
Authentication Failure Reporting
25.5.7.1
General

The Authentication Failure Report procedure is used to notify an HLR about the occurrence of an authentication failure in the SGSN or VLR.

The message flows for this procedure are shown in figures 25.5/7 & 25.5/8.
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Figure 25.5/7: Message Flows for Authentication Failure Report – VLR to HLR
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Figure 25.5/8: Message Flows for Authentication Failure Report – SGSN to HLR
25.5.7.2
Process in the VLR
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Figure 25.5/9: Process Report_Authentication_Failure_VLR

25.5.7.3
Process in the SGSN
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Figure 25.5/10: Process Report_Authentication_Failure_SGSN

25.5.7.4
Process in the HLR
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Figure 25.5/11: Process Note_Authentication_Failure_HLR

25.6
IMEI Handling Macros

The following macros are used in the network to enable handling and checking of the mobile equipment identity.

25.6.1
Macro Check_IMEI_MSC

This macro is used by the MSC to receive a request from the VLR, relay it to the EIR, and pass the result from the EIR back to the VLR. 
Sheet 1: If the dialogue with the EIR drops back to a previous protocol version and the EIR returned an error, the MSC relays the error to the VLR in the MAP_CHECK_IMEI response. If the dialogue with the EIR failed, or the EIR returned a badly formed result, the MSC sends a System Failure error to the VLR in the MAP_CHECK_IMEI response.










25.6.2
Macro Check_IMEI_VLR

This macro is used by the VLR to control the check of a mobile equipment's IMEI. 









25.6.6
Process Check_IMEI_SGSN

*** CR editor's note: this (much reduced!) text has been moved from its pposition immediately after the SDL diagram for the macro Obtain_IMEI_VLR. ***
This process is used by the SGSN to control the check of a mobile equipment's IMEI. 

25.6.4
Process Check_IMEI_EIR

This process is used by the EIR to obtain the status of a mobile equipment, upon request from the MSC or from the SGSN.






25.6.5
Macro Obtain_IMEI_MSC

This macro is used by the MSC to respond to a request from the VLR to provide the IMEI.






25.6.6
Macro Obtain_IMEI_VLR

This macro is used by the VLR to obtain the IMEI from the MSC.
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Figure 25.6/1 (sheet 1 of 2): Macro Check_IMEI_MSC
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Figure 25.6/1 (sheet 2 of 2): Macro Check_IMEI_MSC
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Figure 25.6/2: Macro Check_IMEI_VLR
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Figure 25.6/3: Process Check_IMEI_SGSN
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Figure 25.6/4: Process Check_IMEI_EIR
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Figure 25.6/5: Macro Obtain_IMEI_MSC
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Figure 25.6/6: Macro Obtain_IMEI_VLR


*** CR editor's note: This text has been moved to come immediately after the text for the macro Check_IMEI_VLR. ***











***CR editor's note: The SDL diagram for the process Check_IMEI_SGSN has been moved to come immediately after the SDL diagram for the macro Check_IMEI_VLR. ***




25.7
Insert Subscriber Data Macros and processes
*** CR editor's note: the (reduced!) text for each of the macros and processes in this subclause has been grouped together, with the SDL diagrams grouped together afterwards. The subclauses have also been re-ordered, to give the sequence: VLR behaviour, SGSN behaviour, HLR behaviour. ***
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 the HLR to transfer subscriber data from the HLR to the VLR 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

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


*** CR editor's note: (The reduced version of) this text is now subclauses 25.7.3 & 25.7.4; it is grouped with the text of the other subclauses of 25.7. ***
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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
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Figure 25.7/4 (sheet 2 of 2): Process Insert_GPRS_Subs_Data_Stand_Alone_HLR


*** CR editor's note: (The much reduced version of) this text is now subclause 25.7.5; it is grouped with the text of the other subclauses of 25.7. ***
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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


*** CR editor's note: (The much reduced version of) this text is now subclause 25.7.7; it is grouped with the text of the other subclauses of 25.7. ***
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Figure 25.7/7: Process Send_Insert_Subs_Data


*** CR editor's note: (The much reduced version of) this text is now subclause 25.7.2; it is grouped with the text of the other subclauses of 25.7. ***








*** CR editor's note: (The much reduced version of) this text (still subclause 25.7.6) is now grouped with the text of the other subclauses of 25.7. ***









25.8
Request IMSI Macros

25.8.1
Macro Obtain_IMSI_MSC

This macro describes the handling of the request received from the VLR to provide the IMSI of a subscriber (e.g. at Location Updating).


25.8.2
Macro Obtain_IMSI_VLR

This macro describes how the VLR requests the MSC to provide the IMSI of a subscriber (e.g. at Location Updating).
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Figure 25.8/1: Macro Obtain_IMSI_MSC


*** CR editor's note: (The reduced version of) this text now follows immediately after the text of subclause 25.8.1. ***
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Figure 25.8/2: Macro Obtain_IMSI_VLR

25.9
Tracing macros

*** CR editor's note: the text of all the subclauses of 25.9 has been grouped together, in a more logical order. ***
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.
25.9.6
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_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_HLR_with_SGSN

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


*** CR editor's note: (The reduced version of) this text has been moved to follow immediately after the text of subclause 25.9.1. ***
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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


*** CR editor's note: the (reduced version of) this text is now subclause 25.9.4. It has been grouped with the text of the other subclauses of 25.9. ***
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Figure 25.9/4: Macro Activate_Tracing_VLR
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Figure 25.9/5: Macro Activate_Tracing_SGSN


*** CR editor's note: the (reduced version of) this text is now subclauses 25.9.6 & 25.9.7. It has been grouped with the text of the other subclauses of 25.9. ***
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Figure 25.9/6: Macro Control_Tracing_HLR
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Figure 25.9/7: Macro Control_Tracing_HLR_with_SGSN


*** CR editor's note: the (reduced version of) this text is now subclause 25.9.3. It has been grouped with the text of the other subclauses of 25.9. ***






*** CR editor's note: the (reduced version of) this text is now subclause 25.9.5. It has been grouped with the text of the other subclauses of 25.9. ***









25.10
Short Message Alert procedures

*** CR editor's note: the text for the subclauses of 25.10 has been grouped together, in the order VLR behaviour, SGSN behaviour, HLR behaviour. ***
25.10.1
Process Subscriber_Present_VLR 
The VLR invokes the process Subscriber_Present_VLR  when the mobile subscriber becomes active. The general description of the short message alert procedures is in clause 23.4.





25.10.2
Process Subscriber_Present_SGSN

The SGSN invokes the process Subscriber_Present_SGSN when it receives a Page response, a GPRS Attach request or a Routing area update request message (3GPP TS 24.008 [35]). The general description of the short message alert procedures is in clause 23.4.

25.10.3
Macro Alert_Service_Centre_HLR

The HLR invokes the macro Alert_Service_Centre_HLR when Service Centre(s) are to be alerted. 

25.10.4
Process Alert_SC_HLR

It is an operator option to resend the MAP_ALERT_SERVICE_CENTRE request to the SMS-IWMSC if the alert is unsuccessful. The number of repeat attempts and the interval between them is also an operator option. The service centre address should be purged from the MWD list if the alert is consistently unsuccessful.
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Figure 25.10/1: Process Subscriber_Present_VLR
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Figure 25.10/2: Process Subscriber_Present_SGSN


*** CR editor's note: (The reduced text of) this subclause is now 25.10.3 & 25.10.4. It is grouped with the text of the other subclauses of 25.10. ***
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Figure 25.10/3: Macro Alert_Service_Centre_HLR
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Figure 25.10/3: Process Alert_S_C_HLR


*** CR editor's note: (The reduced text of) this subclause is now 25.10.2. It is grouped with the text of the other subclauses of 25.10. ***







*** End of document ***

Marked symbols have been moved to the macro Authenticate_VLR
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Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN







Process Obtain_Authent_Para_SGSN







3(3)







Wait







MAP_







CLOSE_ind







Authentication vectors







received







4







2







MAP_







DELIMITER_Ind







more vectors







required







MAP_SEND_AUTHENTICATION_







INFO_req,







MAP_DELIMITER_req







WAIT_FOR_







AUTHENTICATION_







INFO







MAP_CLOSE_







req







2







3







Authenticatin







parameters







negative response







To requesting process







see GSM 03.60







Idle







2







Authentication







parameters







Response







To requesting process







see GSM 03.60







Wait_FOR_







AUTHENTICATION_







INFO







MAP_P_ABORT_ind,







MAP_U_ABORT_ind,







MAP_CLOSE_ind







from HLR







3







MAP_







NOTICE_







ind







From HLR







MAP_CLOSE_







Req







no







yes







yes







no







 












_1044774882.doc


Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN
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Figure 25.5/6: Process to obtain authentication parameters from the HLR to the SGSN  
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