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1. Introduction
At the moment for the (G)MSC Server switch architecture use based on UE capabilities the UE’s session reset capability is used. This CR introduces a new method to transport the information that a UE is CAT capable to the GMSC server. At the moment it is undefined what field in the SETUP message from UE-A to MSC-A Server is used for signalling that an UE is CAT capable. It is proposed to use a spare bit of the Classmark 2 field. Classmark 2 field can be interrogated by the HLR with a MAP Provide Subscriber Information from the MSC-A Server. This interrogation can be initiated by an SCP with the Any Time Interrogation MAP operation. It is proposed that the ATI operation can be initiated also by the GMSC-Server. The CR introduces 2 different scenarios; one is based on SS code and the other is based on CAMEL.
2. Reason for Change
This CR updates the multimedia call message flow for the (G)MSC Server switch architecture use based on UE capabilities.
3. Conclusions

<Conclusion part (optional)>
4. Proposal

It is proposed to agree the following changes to 3GPP TR 29.882 version 1.0.0.
* * * First Change * * * *

2
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* * * Next Change * * * *

7.4.3.2
Multimedia call
7.4.3.2.1
UE session reset capability indicated by CAT-server
The following solution does not require changes on the UE-MSC interface by taking advantage of the H.324 annex J session reset capability. UE which support the session reset capability can re- negotiate the H.245 after a session reset. The information if an UE supports session reset is available in the CAT server during the first H.245 negotiation. For providing this information also to the GMSC Server a CAMEL 4 solution which uses the Call Party handling is described. An additional connection (connection 2 in the example call flow below) to the CAT Server is used. On this connection the CAT server indicates if the calling UE supports session reset or not. In the case that UE A does not support session reset the CAT server needs to stay in the connection path during the whole video call. The CAT server indicates this by not releasing the additional connection. In the case that the UE-A supports the session reset the connection path to the CAT server can be released after the CAT phase. The CAT Server indicates this by sending a REL message on the additional connection. For indicating the different connections to the CAT Server different prefixes to the B-MSISDN are used.

Instead of CAMEL 4 procedures also an MSC Server internal SCP solution could be used.
NOTE: This solution (triggering H.245 negotiation to the CAT Server with the Connect message in the alerting phase) assumes that bothway through connection is put in place during the alerting phase which may not be guarantied in some existing switch implementations. Would this through connection not be realized, the H.245 negotiation with the CAT server would fail which would also fail the call.

Editor's note: TS 22.078 specifies that CPH procedures only apply to speech telephony. TS 22.078 needs to be expanded to cover also multimedia calls
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Figure  7.4.3.2.1.1 (G)MSC Server switch architecture use based on UE capabilities (UE no session reset support) (network model)
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Figure  7.4.3.2.1.2 (G)MSC Server switch architecture use based on UE capabilities (UE no session reset support) part 1
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Figure  7.4.3.2.1.3 (G)MSC Server switch architecture use based on UE capabilities (UE no session reset support) part 2

1 to 6
As per normal mobile originating call scenario as defined in the clause 6.1 of 3GPP TS 23.205.

7 to 10
 The GMSC Server reserves the incoming side termination and interrogates the HLR. GMSC Server receives the T-CSI which includes information about the CAT subscription of the called subscriber.

11
Initial DP is sent to the SCP.
12 to 19 The SCP initiates the call to the B-subscriber with an Initiate Call Attempt procedure. T-CSI triggering is suppressed. New Call Segment is set to 2 and leg to be created is set to 3.
20 to 26 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205,
27 to 32 Alerting is reported to the SCP and the SCP establishes a temporary connection (connection 1) to the CAT Server. A specific prefix (Prefix 1) with the B-MSISDN is used. Service Interaction Indicators Two.BothWayThroughConnection parameter is set True.
33 
GMSC Server sends ACM/CPG with inband info available in the optional Backward Call Indicator to the MSC-A Server. 

34 to 40 The SCP requests the (G)MSC server to establish a second connection (leg 4 for call segment 2) to the CAT server with an Establish Temporary Connection procedure. 

This connection will be used for informing the GMSC server if the calling subscriber supports H.245 renegotiation (support of the H.245 session reset). A different prefix (prefix 2) with the B-MSISDN is used. 

For the reporting of the session reset capability to the SCP an Apply Charging operation is used.
41 to 44 In MSC-A Server the call will be bothway through connected and a Connect to the UE/A will be sent if the call is a multimedia call and the ACM&CPG included inband info available information in the Optional Backward Call Indicator.

45 
H.245 is setup between UE-A and the CAT-Server. In the capability exchange is indicated that the UE does not support the SessionResetCapability, defined in H.324 Annex J.

Because UE-A does not support “H.324 session reset” the CAT Server needs to stay in the connection after the call is answered.
 46 The CAT Server plays the Video CAT to UE-A.

47 to 51    As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205 after the called party answers.

52 to 53 GMSC Server reports the Answer message to the SCP. SCP sends only Continue with Arguments for leg 3, because SCP knows that UE-A does not support SessionResetCapability (ACR has not been received).

54 to 55 When the UE-B has answered the call, H.245 session is started between the CAT server and the UE-B. The CAT server disconnects the Video CAT and bridges between UE-A and UE-B in the CAT Server.
56 CAT-Server sends Answer message for connection 1 to GMSC.

57 MSC-A Server receives the answer message and starts the charging.
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Figure  7.4.3.2.1.4 (G)MSC Server switch architecture use based on UE capabilities (UE session reset support) (network model)
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Figure  7.4.3.2.1.5 (G)MSC Server switch architecture use based on UE capabilities (UE session reset support) part 1
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Figure  7.4.3.2.1.6 (G)MSC Server switch architecture use based on UE capabilities (UE session reset support) part 2

1 to 6
As per normal mobile originating call scenario as defined in the clause 6.1 of 3GPP TS 23.205.

7 to 10
 The GMSC Server reserves the incoming side termination and interrogates the HLR. GMSC Server receives the T-CSI which includes information about the CAT subscription of the called subscriber.

11
Initial DP is sent to the SCP

12 to 19 The SCP initiates the call to the B-subscriber with an Initiate Call Attempt procedure. T-CSI triggering is suppressed. New Call Segment is set to 2 and leg to be created is set to 3.
20 to 26 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205,
27 to 32 Alerting is reported to the SCP and the SCP establishes a temporary connection (connection 1) to the CAT Server. A specific prefix (Prefix 1) with the B-MSISDN is used. Service Interaction Indicators Two.BothWayThroughConnection parameter is set True.
33   GMSC Server sends ACM/CPG with inband info available in the optional Backward Call Indicator to the MSC-A Server. 

34 to 40 The SCP requests the (G)MSC server to establish a second connection (leg 4 for call segment 2) to the CAT server with an Establish Temporary Connection procedure. 

This connection will be used for informing the GMSC server if the calling subscriber supports H.245 renegotiation (support of the H.245 session reset). A different prefix (prefix 2) with the B-MSISDN is used. 

For the reporting of the session reset capability to the SCP an Apply Charging operation is used.
41 to 44 In MSC-A Server the call will be bothway through connected and a Connect to the UE-A will be sent if the call is a multimedia call and the ACM&CPG included inband info available information in the Optional Backward Call Indicator.

45 
H.245 is setup between UE-A and the CAT-Server. In the capability exchange is indicated that the UE does support the SessionResetCapability, defined in H.324 Annex J.

46 to 47
Because UE-A supports “H.324 session reset” the CAT Server connection can be released after the call is answered. CAT-Server indicates this to the GMSC Server by sending a Release message for connection 2 to GMSC. GMSC Server sends Apply Charging Report for Call Segment 2 to the SCP. With this message SCP knows that the temporary connection (leg 4) of call segment 2 to the CAT server has been released and that UE-A supports session reset.
48 The CAT Server plays the Video CAT to UE-A.

49 to 51 GMSC Server releases termination of connection 2 towards CAT Server and sends a release complete to the CAT Server.

52 to 56    As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205 after the called party answers.

57 The GMSC Server reports the Answer message to the SCP with an event report BCSM operation

58 to 59 SCP has already the information that UE-A supports session reset so it initiates a Disconnect Forward Connection with Argument operation for removing also the first connection to the CAT Server. GMSC Server initiates the release towards the CAT Server.

60 The CAT Server removes the Video CAT and sends a H.324 session reset to UE-A.

61 to 63 After the CAT Server has acknowledged the release, GMSC Server releases the termination towards the CAT Server in the MGW-g.

64 to 67 The SCP initiates a Move Leg operation for through connecting the terminations towards MSC-A Server and MSC-B Server.

68 MSC-A Server receives the answer message and starts the charging.
69 to 70 UE-A establishes a new H.245 connection towards UE-B. 

7.4.3.2.2
Use of CAT capable indication in SETUP message (SS code solution)
A spare bit of the Classmark 2 field is used for signalling that an UE is CAT capable in the SETUP message from UE-A to MSC-A Server. Classmark 2 field can be interrogated by the HLR with a MAP Provide Subscriber Information (PSI) from the MSC-A Server. This interrogation is initiated by the GMSC-Server with the Any Time Interrogation (ATI) MAP operation. 
NOTE: ATI from GMSC-Server to HLR is not defined yet so 3GPP TS 29.002 [x] chapter 8.11.1 needs to be updated.
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Figure  7.4.3.2.2.1 (G)MSC Server switch architecture use based on UE capabilities (non CAT capable UE) (network model)
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Figure  7.4.3.2.2.2 (G)MSC Server switch architecture use based on UE capabilities (non CAT capable UE) 
1 to 6
As per normal mobile originating call scenario as defined in the clause 6.1 of 3GPP TS 23.205. In the Setup message is no information that UE is CAT capable.
7 to 12
 The GMSC Server reserves the incoming side termination and interrogates the HLR. GMSC Server receives an OSS which includes information about the CAT subscription of the called subscriber and the MSRN of the called subscriber.
13
GMSC initiates ATI (AnyTime Interrogation) operation to the calling subscriber’s HLR for examining if UE-A is CAT capable.

14-15 HLR requests the Classmark 2 of UE-A from the originating MSC Server with the PSI (Provide Subscriber Information) operation.

16 GMSC Server receives the ATI-ack and notices that UE-A is non-CAT capable. GMSC Server initiates a call-setup in which the CAT-Server stays in the call path (as described in CAT-B server switch architecture).
17 to 20 The GMSC Server sets up a call to the CAT-Server which establishes a call to the MSC-B Server.

21 to 26 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205.

27 The MSC-B Server sends the address complete message with subscriber free indication to the CAT Server. 
28 to 29 The GMSC Server receives ACM/CPG with inband info available in the optional Backward Call Indicator from the CAT Server and sends it to the MSC-A Server. 
30 to 33 In MSC-A Server the call will be bothway through connected and a Connect to the UE-A will be sent if the call is a multimedia call and the ACM&CPG included inband info available information in the Optional Backward Call Indicator.
34 to 35 H.245 is setup between UE-A and the CAT-Server. The CAT Server plays the Video CAT to UE-A.
36 to 40 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205 after the called party answers.
41 to 43 The CAT Server sets up a H.245 connection towards UE-B, removes the video CAT to the calling party and bridges between UE-A and UE-B in the CAT Server.
44 The CAT server sends the Answer message to the GMSC Server.
45 MSC-A Server receives the answer message from GMSC Server and starts the charging.
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Figure  7.4.3.2.2.3 (G)MSC Server switch architecture use based on UE capabilities (CAT capable UE) (network model)
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Figure  7.4.3.2.2.4 (G)MSC Server switch architecture use based on UE capabilities (CAT capable UE)
1 to 6
As per normal mobile originating call scenario as defined in the clause 6.1 of 3GPP TS 23.205. The Setup message includes information (classmark 2 field) that UE is CAT capable.
7 to 12
 The GMSC Server reserves the incoming side termination and interrogates the HLR. GMSC Server receives an OSS which includes information about the CAT subscription of the called subscriber and the MSRN of the called subscriber.
13
GMSC initiates ATI (AnyTime Interrogation) operation to the calling subscriber’s HLR for examining if UE-A is CAT capable.

14-15 HLR request the Classmark 2 of UE-A from the originating MSC Server with the PSI (Provide Subscriber Information) operation.

16 GMSC Server receives the ATI-ack and notices that UE-A is CAT capable. GMSC Server initiates a call-setup in which the CAT-Server is used only during the CAT phase (as described in (G)MSC Server switch architecture)
17 to 19 The GMSC Server establishes a call to the MSC-B Server.

20 to 25 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205.
26 to 29 GMSC Server receives ACM with indication that B-subscriber is free. GMSC Server establishes a call to the CAT-server. 
30 to 32 upon reception of the ACM with “inband information available” in the optional backward call indicator and ANM message from CAT Server the ACM with “inband information available” is sent to the MSC-A Server.
33 to 35 In MSC-A Server the call will be bothway through connected and an Alert message with a mark (two-way inband info) to the UE-A will be sent if the call is a multimedia call and the ACM&CPG included inband info available information in the Optional Backward Call Indicator. This triggers CAT capable UEs to start H.245 negotiation.
36 to 37 H.245 is setup between UE-A and the CAT-Server. The CAT Server plays the Video CAT to UE-A.

38 to 42    As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205 after the called party answers.

43 to 44 The GMSC Server releases the connection to the CAT-Server.with a REL-message. The CAT server removes the video CAT and releases the H.245 connection to UE-A. 

45 to 49 After the CAT Server has acknowledged the release, GMSC Server releases the termination towards the CAT Server in the MGW-g and through connects the path between UE-A and UE-B. 

50 to 52 MSC-A Server receives the answer message, starts the charging and sends a Connect message to UE-A for triggering a new H.245 negotiation with UE-B.

53 to 54 UE-A establishes a new H.245 connection towards UE-B. 

7.4.3.2.3
Use of CAT capable indication in SETUP message (CAMEL solution)
A spare bit of the Classmark 2 field is used for signalling that an UE is CAT capable in the SETUP message from UE-A to MSC-A Server. Classmark 2 field can be interrogated by the HLR with a MAP Provide Subscriber Information (PSI) from the MSC-A Server. This interrogation can be initiated by an SCP with the Any Time Interrogation (ATI) MAP operation. 
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Figure  7.4.3.2.3.1 (G)MSC Server switch architecture use based on UE capabilities (non CAT capable UE) (network model)
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Figure  7.4.3.2.3.2 (G)MSC Server switch architecture use based on UE capabilities (non CAT capable UE) 
1 to 6
As per normal mobile originating call scenario as defined in the clause 6.1 of 3GPP TS 23.205. In the Setup message is no information that UE is CAT capable.
7 to 10
 The GMSC Server reserves the incoming side termination and interrogates the HLR. GMSC Server receives the T-CSI which includes information about the CAT subscription of the called subscriber.
11
Initial DP is sent to the SCP.
12
SCP initiates ATI (AnyTime Interrogation) operation to the calling subscriber’s HLR for examining if UE-A is CAT capable.

13-14 HLR requests the Classmark 2 of UE-A from the originating MSC Server with the PSI (Provide Subscriber Information) operation.

15 to 20 SCP receives the ATI-ack and notices that UE-A is non-CAT capable. SCP sends a Connect message with the CAT-Server Address to the GMSC server. That means GMSC Server will initiate a call-setup in which the CAT-Server stays in the call path (as described in CAT-B server switch architecture with routing back to MSC-Server).

21 to 24 The GMSC Server inquires HLR (T-CSI is suppressed) for the roaming number.

25 to 29 The GMSC Server establishes a call to the MSC-B Server.

30 to 36 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205.

37 The GMSC Server sends the address complete message with subscriber free indication to the CAT Server
38 to 39 The GMSC Server receives ACM/CPG with inband info available in the optional Backward Call Indicator from the CAT Server and sends it to the MSC-A Server. 
40 to 43 In MSC-A Server the call will be bothway through connected and a Connect to the UE-A will be sent if the call is a multimedia call and the ACM&CPG included inband info available information in the Optional Backward Call Indicator.
44 to 45 H.245 is setup between UE-A and the CAT-Server. The CAT Server plays the Video CAT to UE-A.
46 to 50 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205 after the called party answers.
51 to 54 The GMSC Server sends the Answer message to the CAT Server. The CAT server sets up a H.245 connection towards UE-B, removes the video CAT to the calling party and bridges between UE-A and UE-B in the CAT Server.

55 The CAT server sends the Answer message to the GMSC Server.

56 MSC-A Server receives the Answer message from GMSC Server and starts the charging.
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Figure  7.4.3.2.3.3 (G)MSC Server switch architecture use based on UE capabilities (CAT capable UE) (network model)
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Figure 7.4.3.2.3.4 (G)MSC Server switch architecture use based on UE capabilities (CAT capable UE)
1 to 6
As per normal mobile originating call scenario as defined in the clause 6.1 of 3GPP TS 23.205. The Setup message includes information that UE is CAT capable.
7 to 10
 The GMSC Server reserves the incoming side termination and interrogates the HLR. GMSC Server receives the T-CSI which includes information about the CAT subscription of the called subscriber.

11
Initial DP is sent to the SCP.
12
SCP initiates ATI (AnyTime Interrogation) operation to the calling subscriber’s HLR for examining if UE-A is CAT capable.

13-14 HLR request the Classmark 2 of UE-A from the originating MSC Server with the PSI (Provide Subscriber Information) operation.

15 to 16 SCP receives the ATI-ack and notices that UE-A is CAT capable. SCP sends a Continue and a RRBCSM message to the GMSC server. That means GMSC Server will initiate a call-setup in which the CAT-Server is used only during the CAT phase (as described in (G)MSC Server switch architecture)
17 to 20 The GMSC Server inquires HLR (T-CSI is suppressed) for roaming number.

21 to 23 The GMSC Server establishes a call to the MSC-B Server.

24 to 29 As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205,
30 to 35 GMSC Server receives ACM with indication that B-subscriber is free. GMSC reports Alerting to the SCP. The SCP orders the GMSC Server to establishe a call to the CAT-server with an Establish Temporary Connection operation.
36 to 38 upon reception of the ACM with “inband information available” in the optional backward call indicator and ANM message from CAT Server the ACM with “inband information available” is sent to the MSC-A Server.
39 to 41 In MSC-A Server the call will be bothway through connected and an Alert message with a mark (two-way inband info) to the UE-A will be sent if the call is a multimedia call and the ACM&CPG included “inband info available” information in the Optional Backward Call Indicator. This triggers CAT capable UEs to start H.245 negotiation.
42 to 43 H.245 is setup between UE-A and the CAT-Server. The CAT Server plays the Video CAT to UE-A.

44 to 48    As per normal mobile terminating call scenario as defined in the clause 6.2 of 3GPP TS 23.205 after the called party answers.

49 to 52 The GMSC server report the Answer to the SCP. The SCP orders the GMSC Server to releases the connection to the CAT-Server with a DFCwA-message. The CAT server removes the video CAT and releases the H.245 connection to UE-A. 

53 to 57 After the CAT Server has acknowledged the release, GMSC Server releases the termination towards the CAT Server in the MGW-g and through connects the path between UE-A and UE-B. 

58 to 60 MSC-A Server receives the Answer message, starts the charging and sends a Connect message to UE-A for triggering a new H.245 negotiation with UE-B.

61 to 62 UE-A establishes a new H.245 connection towards UE-B. 

* * * Next Change * * * *

<Proposed change in revision marks>
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