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*** First modified section ***

21
Call handling procedures

21.1
General

The MAP call handling procedures are used:

-
to retrieve routeing information to handle a mobile terminating call;

-
to transfer control of a call back to the GMSC if the call is to be forwarded;

-
to retrieve and transfer information between anchor MSC and relay MSC for inter MSC group calls / broadcast calls;


-
to handle the reporting of MS status for call completion services;

-
to handle the notification of remote user free for CCBS;

-
to handle the alerting and termination of ongoing call activities for a specific subscriber.

The procedures to handle a mobile originating call and a mobile terminating call after the call has arrived at the destination MSC do not require any signalling over a MAP interface. These procedures are specified in 3GPP TS 23.018 [97].

The stage 2 specification for the retrieval of routeing information to handle a mobile terminating call is in 3GPP TS 23.018 [97]; modifications to this procedure for CAMEL are specified in 3GPP TS 23.078 [98], for optimal routeing of a basic mobile-to-mobile call in 3GPP TS 23.079 [99] and for CCBS in 3GPP TS 23.093 [107]. The interworking between the MAP signalling procedures and the call handling procedures for each entity (GMSC, HLR and VLR) is shown by the transfer of signals between these procedures.

The stage 2 specification for the transfer of control of a call back to the GMSC if the call is to be forwarded is in 3GPP TS 23.079 [99]. The interworking between the MAP signalling procedures and the call handling procedures for each entity (VMSC and GMSC) is shown by the transfer of signals between these procedures.

The stage 2 specifications for inter MSC group calls / broadcast calls are in 3GPP TS 43.068 [100] and 3GPP TS 43.069 [101]. The interworking between the MAP signalling procedures and the group call /broadcast call procedures for each entity (Anchor MSC and Relay MSC) is shown by the transfer of signals between these procedures.


The interworking between the call handling procedures and signalling protocols other than MAP are shown in 3GPP TS 23.018, 3GPP TS 23.078 and 3GPP TS 23.079 [99].

The stage 2 specification for the handling of reporting of MS status for call completion services and notification of remote user free for CCBS is in 3GPP TS 23.093 [107].

21.2
Retrieval of routing information

21.2.1
General

The message flows for successful retrieval of routeing information for a mobile terminating call are shown in figure 21.2/1 (mobile terminating call which has not been optimally routed) and 21.2/2 (mobile-to-mobile call which has been optimally routed). The message flow for successful retrieval of routeing information for a gsmSCF initiated call is shown in figure 21.2/3.
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12)
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NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations and ETSI specification:



-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
This service may also be used by an ISDN exchange for obtaining routing information from the HLR.

NOTE 3:
As a network operator option, the HLR sends MAP_PROVIDE_SUBSCRIBER_INFORMATION to the VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].

NOTE 4:
Services printed in italics are optional.

Figure 21.2/1: Message flow for retrieval of routeing information (non-optimally routed call)
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NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
For Optimal Routeing phase 1, only one of the information flows for Provide Subscriber Info and Provide Roaming Number is used.

NOTE 3:
Services printed in italics are optional.

Figure 21.2/2: Message flow for retrieval of routeing information (optimally routed call)
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NOTE 1:
As a network operator option, the HLR sends MAP_PROVIDE_SUBSCRIBER_INFORMATION to the VLR. For further details on the CAMEL procedures refer to 3GPP TS 23.078 [98].

NOTE 2:
Services printed in italics are optional.

Figure 21.2/3: Message flow for retrieval of routeing information for a gsmSCF initiated call 

The following MAP services are used to retrieve routing information:

MAP_SEND_ROUTING_INFORMATION
see subclause 10.1;

MAP_PROVIDE_ROAMING_NUMBER
see subclause 10.2;

MAP_PROVIDE_SUBSCRIBER_INFO
see subclause 8.11.2;

MAP_RESTORE_DATA
see subclause 8.10.3.

21.2.2
Procedure in the GMSC

The MAP process in the GMSC to retrieve routeing information for a mobile terminating call 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 subclause 25.1.2;

Check_Confirmation
see subclause 25.2.2.

Sheet 1: if the MAP_SEND_ROUTING_INFORMATION request included the OR Interrogation parameter, the test "OR interrogation?" takes the "Yes" exit; otherwise the test takes the "No" exit.

















21.2.3
Procedure in the gsmSCF

For the purposes of retrieving routeing information from the HLR, the gsmSCF takes the role of the GMSC and follows the process specified in subclause 21.2.2.

21.2.4
Procedure in the HLR

The MAP process in the HLR to retrieve routeing information for a mobile terminating call is shown in figure 21.2/7. 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_Confirmation
see subclause 25.2.2.

Sheet 3: if the MAP_PROVIDE_ROAMING_NUMBER request included the OR Interrogation parameter, the test "OR interrogation?" takes the "Yes" exit; otherwise the test takes the "No" exit.



































21.2.5
Procedure in the VLR to provide a roaming number

The MAP process in the VLR to provide a roaming number for a mobile terminating call is shown in figure 21.2/8. 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;














21.2.6
Procedure in the VLR to restore subscriber data

The MAP process in the HLR to restore subscriber data is shown in figure 21.2/9. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Cnf



see subclause 25.1.2;

Check_Confirmation



see subclause 25.2.2;

Insert_Subs_Data_VLR


see subclause 25.7.1;

Activate_Tracing_VLR


see subclause 25.9.4.













21.2.7
Procedure in the VLR to provide subscriber information

The MAP process in the VLR to provide subscriber information for a mobile terminating call subject to CAMEL invocation is shown in figure 21.2/9. 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 21.2/6 (sheet 1 of 2): Process SRI_GMSC
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Figure 21.2/6 (sheet 2 of 2): Process SRI_GMSC
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Figure 21.2/7 (sheet 1 of 3): Process SRI_HLR
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Figure 21.2/7 (sheet 2 of 3): Process SRI_HLR
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Figure 21.2/7 (sheet 3 of 3): Process SRI_HLR
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Figure 21.2/8: Process PRN_VLR
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Figure 21.2/9: Process Restore_Data_VLR
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Figure 21.2/10: Process PSI_VLR

21.3
Transfer of call handling

21.3.1
General

The message flow for successful transfer of call handling to forward a call is shown in figure 21.3/1.
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NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-TT Recommendations & ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
Services printed in italics are optional.

Figure 21.3/1: Message flow for transfer of call handling

If the HLR indicated in the response to the original request for routeing information that forwarding interrogation is required, the GMSC executes the Send Routeing Information procedure with the HLR to obtain forwarding information; otherwise the GMSC uses the forwarding data which were sent in the MAP_RESUME_CALL_HANDLING req/ind.

21.3.2
Process in the VMSC

The MAP process in the VMSC to retrieve routeing information for a mobile terminating call is shown in figure 21.3/2. 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.

If the capacity of a message signal unit in the lower layers of the protocol is enough to carry all the information which has to be sent to the GMSC, the test "Segmentation needed?" takes the "No" exit; otherwise the test takes the "Yes" exit.













21.3.3
Process in the GMSC

The MAP process in the GMSC to handle a request for the GMSC to resume call handling is shown in figure 21.3/3. 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;

If the parameter All Information Sent was present in the MAP_RESUME_CALL_HANDLING indication, the test "All Information Sent" takes the "Yes" exit; otherwise the test takes the "No" exit.
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Figure 21.3/2: Process RCH_VMSC
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Figure 21.3/3: Process RCH_GMSC

21.4
Inter MSC Group Call Procedures

21.4.1
General

The message flows for successful inter MSC group call / broadcast call set-up is shown in figure 21.4/1.
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NOTE 1:
TUP or ISUP may be used in signalling between MSCs, depending on the network type between the MSCs. For further details on the TUP and ISUP procedures refer to the following ITU-T Recommendations and ETSI specification:


-
Q.721‑725 ‑ Telephone User Part (TUP);


-
ETS 300 356-1 ‑ Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN User Part 

(ISUP) version 2 for the international interface; Part 1: Basic services.

NOTE 2:
The MAP_FORWARD_GROUP_CALL_SIGNALLING and MAP_PROCESS_GROUP_CALL_SIGNALLING services are not applicable for voice broadcast calls.
NOTE 3:
The call can be released from the PSTN/ISDN or the Relay MSC
Figure 21.4/1: Message flow for inter MSC group call / broadcast call

21.4.2
Process in the Anchor MSC

The MAP process in the Anchor MSC to retrieve and transfer information from / to the Relay MSC for VBS and VGCS calls is shown in figure 21.4/2. 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_Indication


see subclause 25.2.1;

Check_Confirmation


see subclause 25.2.2.





















21.4.3
Process in the Relay MSC

The MAP process in the Relay MSC to receive and transfer information from / to the Anchor MSC for VBS and VGCS calls is shown in figure 21.4/3. The MAP process invokes macros not defined in this clause; the definitions of these macros can be found as follows:

Receive_Open_Ind


see subclause 25.1.2;

Check_Indication


see subclause 25.2.1.




























[image: image27.wmf]Process in the Anchor MSC for

ASCI call handling

process ASCI_Anchor_MSC

AA_MSC1(2)

Signals to/from the left

are to/from the ASCI call

handling process in the

anchor MSC;

signals to/from the right

are to/from the Relay MSC

Idle

Prepare

Group Call

MAP_OPEN_req

MAP_PREPARE_GROUP_CALL_req

MAP_DELIMITER_req

Receive_

Open_Cnf

Abort

Idle

Wait_For_

Group_Call_

Number

MAP_PREPARE_GROUP_CALL_cnf

Check_

Confirmation

Prepare

Group Call

ack

Wait_For_

Call_

Completion

Prepare

Group Call

negative

response

Idle

Prepare

Group Call

negative

response

MAP_U_

ABORT_

req

Idle

*

MAP_

NOTICE_

ind

MAP_

CLOSE_

req

Abort

Idle

MAP_U_ABORT_ind,

MAP_P_ABORT_ind,

MAP_CLOSE_ind

Vr, Error

OK

OK

Provider Error

User Error,

Data Error


Figure 21.4/2 (sheet 1 of 2): Process ASCI_Anchor_MSC
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Figure 21.4/2 (sheet 2 of 2): Process ASCI_Anchor_MSC
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Figure 21.4/3 (sheet 1 of 2): Process ASCI_Relay_MSC
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Figure 21.4/3 (sheet 2 of 2): Process ASCI_Relay_MSC
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21.6
CCBS: monitoring and reporting the status of the subscriber
21.6.1
Reporting co-ordinator process in the VLR

The MAP co-ordinating process in the VLR to handle a dialogue opened with the reporting application context is shown in figure 21.6/6. 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 clause 25.1.1.



	
	

	
	

	
	



21.6.2
Setting the reporting state – stand-alone

The message flow for setting the reporting state in a stand-alone dialogue is shown in figure 21.6/1.
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Figure 21.6/1: Message flow for setting the reporting state – stand-alone dialogue
The MAP_SET_REPORTING_STATE request can be used to start or stop monitoring in the VLR.

21.6.2.1
Process in the HLR 
The MAP process in the HLR to set the reporting state in the VLR in a stand-alone dialogue is shown in figure 21.6/7. 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 result of a request to stop reporting is not reported to the CCBS application in the HLR.











21.6.2.2
Process in the VLR 
The MAP process in the VLR to set the reporting state is shown in figure 21.6/8.


The macro Set_Reporting_State_VLR is shown in figure 21.6/9.

The MAP process does not wait for a response from the CCBS application process if the required reporting state is Stop.





21.6.3
Status reporting


The message flows for reporting the status of a subscriber are shown in figures 21.6/2 and 21.6/3.
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Figure 21.6/2: Message flow for status reporting, when monitoring continues in the VLR
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Figure 21.6/3: Message flow for status reporting, when monitoring stops

The MAP_SET_REPORTING_STATE request is used to stop monitoring in the VLR. If the HLR requires the VLR to continue monitoring, it closes the dialogue without sending a MAP_SET_REPORTING_STATE request.


21.6.3.1
Process in the VLR 
The MAP process in the VLR to send a status report to the HLR is shown in figure 21.6/10. 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.

This process can be used to report:

-
an event, such as the user becoming free, or 
-
the result of a CCBS call attempt

to the HLR
















21.6.3.2
Process in the HLR 
The MAP process in the HLR to handle a status report is shown in figure 21.6/11. 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.

It is an implementation option whether to send the MAP_DELIMITER request before invoking the macro Set_Reporting_State_HLR.












The macro Receive_Status_Report_HLR is shown in figure 21.6/12.






The macro Set_Reporting_State_HLR is shown in figure 21.6/13. The macro 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.







21.6.3
CCBS: Remote User Free


The message flows for handling remote user free are shown in figures 21.6/4 and 21.6/5.
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Figure 21.6/4: Remote User Free: recall not accepted
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Figure 21.6/5: Remote User Free: recall accepted

21.6.3.1
Process in the HLR 
The MAP process in the HLR to handle Remote User Free is shown in figure 21.6/14. 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.















21.6.3.2
Process in the VLR 
The MAP process in the VLR to handle Remote User Free is shown in figure 21.6/15. 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.
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Figure 21.6/6: Process Reporting_Coord_VLR
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Figure 21.6/7: Process Set_Reporting_State_Stand_Alone_HLR
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Figure 21.6/8: Process Set_Reporting_State_VLR
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Figure 21.6/9: Macro Receive_Set_Reporting_State_VLR
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Figure 21.6/10 (sheet 1 of 2): Process Send_Status_Report_VLR
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Figure 21.6/10 (sheet 2 of 2): Process Send_Status_Report_VLR
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Figure 21.6/11: Process Status Report_HLR
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Figure 21.6/12: Macro Receive_Status_Report_HLR
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Figure 21.6/13: Macro Set_Reporting_State_HLR
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Figure 21.6/14: Process Remote_User_Free_HLR
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Figure 21.6/15 (sheet 1 of 2): Process Remote_User_Free_VLR
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Figure 21.6/15 (sheet 2 of 2): Process Remote_User_Free_VLR

21.7
Void

21.8
Void
21.9
Immediate Service Termination (IST)
21.9.1
IST Alert
The Immediate Service Termination Alert procedure is used to keep track of the call activities performed by subscribers who are marked as being subject to IST monitoring and possibly to terminate the call activities for which the alert was sent, or all the call activities related to the subscriber for whom the alert was sent.

The message flow for alerting and possibly terminating the call(s) is shown in figure 21.9/1; the MSC may be a Visited MSC or a Gateway MSC.
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Figure 21.9/1: Message flow for IST Alert

21.9.1.1
Procedure in the MSC

The MAP process in the MSC (Visited MSC or Gateway MSC) is shown in figure 21.9/3. 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.












21.9.1.2
Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/4. The MAP process invokes a macro not defined in this clause; the definition of this macro can be found as follows:

Receive_Open_Ind
see subclause 25.1.1;













21.9.2
IST Command


The Immediate Service Termination Command procedure is used to terminate the call activities related to a subscriber.

The message flow for the IST Command procedure is shown in figure 21.9/2; the MSC may be a Visited MSC or a Gateway MSC.
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Figure 21.9/2: Message flow for IST Command

21.9.2.1
Procedure in the HLR

The MAP process in the HLR is shown in figure 21.9/5. 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.












21.9.2.2
Procedure in the MSC

The MAP process in the MSC is shown in figure 21.9/6. 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.
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Figure 21.9/3: Process IST_Alert_MSC
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Figure 21.9/4: Process IST_Alert_HLR
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Figure 21.9/5: Process IST_Command_HLR
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Figure 21.9/6: Process IST_Command_MSC

*** Next modified section ***

24A
CSE interrogation and control of subscriber data

24A.1
General

The MAP procedures for interrogation and control of subscriber data are used to allow the CSE:

-
to retrieve subscriber data from the HLR;

-
to modify subscriber data in the HLR;

-
to receive notification from the HLR when there is a change in subscriber data;

-
to request information about the location of a subscriber from the HLR or the GMLC;

-
to request information about the state of a subscriber from the HLR.
The following application context refers to a complex MAP user consisting of several processes:

-
anyTimeInfoHandlingContext

This application context needs a co-ordinating process in the HLR.

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 Any Time Info Handling Co-ordinator process in the HLR is shown in figure 24A.1/1.

*** Next modified section ***

24A.5
Any Time Interrogation procedure

24A.5.1 General

The message flows for successful retrieval of subscriber information related to an any time interrogation from the CAMEL server are shown in figure 24A.5/1 for interrogation directed to an HLR and figure 24A.5/2 for interrogation directed to a GMLC.
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Figure 24A.5/1.: Message flow for any time interrogation (gsmSCF to HLR)
The following MAP services are used to retrieve information about the status and/or location of a subscriber:

MAP_ANY_TIME_INTERROGATION
see subclause 8.11.1;

MAP_PROVIDE_SUBSCRIBER_INFO
see subclause 8.11.2.

The HLR sends the MAP_PROVIDE_SUBSCRIBER_INFO request to the SGSN or the VLR, according to the domain for which the gsmSCF requested the information.
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Figure 24A.5/2: Message flow for any time interrogation (gsmSCF to GMLC)

The following MAP service is used to retrieve location information from a GMLC:

MAP_ANY_TIME_INTERROGATION
see subclause 8.11.1;


In addition, the GMLC may use MAP Services specific to Location Services.



24A.5.2
Procedures in the gsmSCF

The process in the gsmSCF to request information about the location and/or state of a subscriber from the HLR is shown in figure 24A.5/3. 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 process in the gsmSCF to request location information from the GMLC is shown in figure 24A.5/4. 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.



24A.5.3
Procedure in the HLR

The MAP process in the HLR to provide subscriber information in response to an interrogation from the CAMEL server is shown in figure 24A.5/5. 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_Confirmation


see subclause 25.2.2.




















24A.5.4
Procedure in the GMLC

The MAP process in the GMLC to provide location information in response to a request from the gsmSCF is shown in figure 24A.5/6. 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.
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Figure 24A.5/3: Process ATI_To_HLR_gsmSCF 
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Figure 24A.5/4: Process ATI_To_GMLC_gsmSCF 
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Figure 24A.5/5 (sheet 1 of 2): Process ATI_HLR
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Figure 24A.5/5 (sheet 2 of 2): Process ATI_HLR
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Figure 24A.5/6: Process ATI_GMLC
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Figure 21.2/9.2: Process in the GMLC







                        to respond to a request for       







                        any time interrogation
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Figure 21.9/4:  Process in the HLR       







                         to handle an IST







                        Alert notification
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Figure 21.10/3:  Process in the MSC       







                         to handle an IST







                        Command notification
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Figure 21.9/2:  Process in the HLR     







                         to handle an IST 







                        Command to the MSC
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