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Abstract of the contribution: This paper provides a discussion to clarify session origination with reusing or updating the existing CS bearer while one or more existing sessions are held by the ICS UE.
Discussion
An ICS UE can access IMS services using CS access (e.g. TS 24.008 [6], 3GPP2 C.S0001-D [27]) for the media bearer (e.g., voice, video) and the CS core network is utilized to establish a CS bearer for IMS sessions associated with the ICS UE. And for one ICS UE, only one CS bearer is used/shared when multiple sessions (one active session and one or more held sessions) exist. So, when the SCC AS receives a session origination it shall determine whether there is already a CS bearer for the ICS UE. When a CS bearer exists it can be reused or needs to be updated according to the requirement of the new session.
There are two methods, SCUDIF and redial, proposed to update the existing CS bearer and in the last meeting, it was hoped to show the detailed flows with update of the CS bearer using SCUDIF/redial mechanism. For clarification, this paper gives detailed flows with the two methods. 
In TS 23.292 Annex E, several implementation options are described on how to process media for held session using MRF where the held party is connected to MRF for playing announcement. So, for redial mechanism the CS access leg/ CS bearer can be released and re-established without any impacts on the existing held session(s) of the UE.
Note: the following flows are based on the clause 7.3.2.2 ICS UE Originating sessions that use CS media. So the chapter/figure titles are also based on those for clear comparison. 
Originations with existing CS bearer when using I1 and through SCUDIF
7.3.2.2.2a
Originations with existing CS bearer when using I1 and when using SCUDIF
Figure 7.3.2.2.2a-1 provides an example flow for a video session origination by an ICS UE when the ICS UE is attached to an MSC Server enhanced for ICS and the user is identified as an ICS user and when a CS voice bearer existing for the ICS UE.
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Figure 7.3.2.2.2a-1: ICS UE video session Origination with CS voice bearer existing when using an MSC Server enhanced for ICS and when using SCUDIF
NOTE 1:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.3.4 Communication Hold/Resume.
NOTE 2:
4, 5, 6 and 7 are related to the CS Bearer Control Signalling Path. The other steps are related to the CS Service Control Signalling Path.
NOTE 3: Annex E describes several implementation options on how to process media for held session using MRF.

1.
The ICS UE A initiates a call by sending an ICS Call Initiation Request over the I1 reference point containing the UE C address and requesting the establishment of a video session.

2.
The SCC AS performs the necessary adaptation of the signalling received over the I1 reference point. The SCC AS determines that a CS voice bearer is available for the ICS UE.
3.
The SCC AS sends an ICS Call Initiation Result message without a SCC AS PSI DN to the UE over the I1 reference point.

4~7. A CS video bearer is established via SCUDIF procedure as specified in TS 23.172 in the CS network without the establishment of a new CS call. And the SCC AS receives a re-INVITE message that offers the adding of the video media flow. 
8.
The SCC AS invokes a B2BUA, terminating the UE Leg and originating the Remote Leg for presentation of an IMS session towards the C-party on behalf of ICS UE A. The SCC AS correlates the CS bearer control signalling session with the service control signalling session using the SCC AS PSI and creates a SIP INVITE containing the SDP received in the CS Bearer Control Signalling Path, indicating CS voice and video media. The INVITE request is routed from the SCC AS to the S-CSCF.

9.
The S-CSCF continues with standard IMS originated session processing and routes the request onwards to the C-party.

10.
Completion of the Service Control Signalling Path and the CS Bearer Control Signalling Path setup procedures.

Figure 7.3.2.2.2a-2 provides an example flow for a video session origination by an ICS UE when the ICS UE is attached to an MSC Server not enhanced for ICS and when using SCUDIF.
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Figure 7.3.2.2.2a-2: ICS UE Origination with CS media addressing a SIP-URI when using an MSC Server

NOTE 4:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.3.4 Communication Hold/Resume.
NOTE 5:
Steps 4, 5, 6, 7 and 8 are related to the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
NOTE 6: Annex E describes several implementation options on how to process media for held session using MRF.
Steps 1-4 in Figure 7.3.2.2.2a-2 are identical to steps 1-4 in Figure 7.3.2.2.2a-1.

At Steps 5 and 6, the MSC Server sends the Modify Codec message to the MGCF indicating the change from speech to multimedia (i.e. video and voice) which is subsequently inter-worked to a re-INVITE.
Steps 7-11 in Figure 7.3.2.2.2a-2 are identical to steps 6-10 in Figure 7.3.2.2.2a-1.
Originations with existing CS bearer when using Gm and through SCUDIF
7.3.2.2.4a
Originations with existing CS bearer using the Gm reference point and using SCUDIF
Figure 7.3.2.2.4a-1 provides an example flow for a video session origination with a CS voice bearer existing by an ICS UE attached to an MSC Server enhanced for ICS where the Gm reference point is used to set up the session with the CS bearer and when using SCUDIF.
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Figure 7.3.2.2.4a-1: ICS UE video session Origination with CS voice bearer existing when using an MSC Server enhanced for ICS and when using SCUDIF
NOTE 1:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.2.4 Communication Hold/Resume.
NOTE 2:
Steps 6, 7, 8 and 9 are related to the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
NOTE 3: Annex E describes several implementation options on how to process media for held session using MRF.
1.
The ICS UE A sets up a Service Control Signalling Path by initiating a standard IMS origination session towards the UE C. A SIP INVITE request (indicating the use of CS video bearer for the session) is sent to the S-CSCF serving the UE A in the home IMS network.

2.
The SCC AS is inserted in the IMS session path using originating initial filter criteria at the S-CSCF. The SCC AS is the first AS inserted in the session path.

3.
The SCC AS determines that a CS voice bearer is available for the ICS UE.

4.
The SCC AS returns a reliable provisional response without a SCC AS PSI DN to the S-CSCF

5.
The S-CSCF forwards the provisional response to ICS UE A.

Steps 6-11 in Figure 7.3.2.2.4a-1 are identical to steps 4-9 in Figure 7.3.2.2.2a-1.
12.
Completion of the Service Control Signalling Path and the CS Bearer Control Signalling Path setup procedures.

Figure 7.3.2.2.4a-2 provides an example flow for a video session origination with a CS voice bearer existing by an ICS UE attached to an MSC Server not enhanced for ICS where the Gm reference point is used to set up the session with the CS video bearer and when using SCUDIF.
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Figure 7.3.2.2.4a-2: ICS UE Origination with CS media using Gm reference point when using an MSC Server

NOTE 4:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.2.4 Communication Hold/Resume.
NOTE 5:
Steps 6, 7, 8, 9 and 10 are related to the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
NOTE 6: Annex E describes several implementation options on how to process media for held session using MRF.
Steps 1-6 in Figure 7.3.2.2.4a-2 are identical to steps 1-6 in Figure 7.3.2.2.4a-1.

At Steps 7 and 8, the MSC server sends the Modify Codec message to the MGCF indicating the change from speech to multimedia (i.e. video and voice)  which is subsequently inter-worked to a re-INVITE.

Steps 9-13 in Figure 7.3.2.2.4a-2 are identical to steps 8-12 in Figure 7.3.2.2.4a-1.
Originations with existing CS bearer when using I1 and through Redial
7.3.2.2.2b
Originations with CS bearer existing when using I1 and when using redial

Figure 7.3.2.2.2b-1 provides an example flow for a video session origination by an ICS UE when the ICS UE is attached to an MSC Server enhanced for ICS and the user is identified as an ICS user and when a CS voice bearer existing for the ICS UE.
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Figure 7.3.2.2.2b-1: ICS UE video session Origination with CS voice bearer existing when using an MSC Server enhanced for ICS and when using redial

NOTE 1:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.2.4 Communication Hold/Resume.
NOTE 2:
4~12 are related to the CS Bearer Control Signalling Path. The other steps are related to the CS Service Control Signalling Path.
NOTE 3: Annex E describes several implementation options on how to process media for held session using MRF.
Steps 1-3 in Figure 7.3.2.2.2b-1 are identical to steps 1-3 in Figure 7.3.2.2.2a-1.
4~10. A CS video bearer is established via redial mechanism as described in clause 7.x.2.5 Addition/Removal of video media flow through redial using I1 Reference Point (see S2-086963). And a new CS bearer control signalling path is re-established.
Steps 11-13 in Figure 7.3.2.2.2b-1 are identical to steps 8-10 in Figure 7.3.2.2.2a-1.
Figure 7.3.2.2.2b-2 provides an example flow for a video session origination by an ICS UE when the ICS UE is attached to an MSC Server and when a CS voice bearer existing for the ICS UE.
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Figure 7.3.2.2.2b-2: ICS UE video session Origination with CS voice bearer existing when using an MSC Server and when using redial
NOTE 4:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.3.4 Communication Hold/Resume.
NOTE 5:
Steps 4~10 are related to the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
NOTE 6: Annex E describes several implementation options on how to process media for held session using MRF.
Steps 1-15 in Figure 7.3.2.2.2b-2 are identical to steps 1-13 in Figure 7.3.2.2.2b-1 except there being signalling between MSC server and MGCF.

Originations with existing CS bearer when using Gm and through Redial
7.3.2.2.4b
Originations with CS bearer existing when using Gm reference point and when using redial
Figure 7.3.2.2.4b-1 provides an example flow for a video session origination by an ICS UE when the ICS UE is attached to an MSC Server enhanced for ICS and the user is identified as an ICS user and when a CS voice bearer existing for the ICS UE.
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Figure 7.3.2.2.4b-1: ICS UE video session Origination with CS voice bearer existing when using an MSC Server enhanced for ICS and when using redial

NOTE 1:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.2.4 Communication Hold/Resume.
NOTE 2:
Steps 6~12 are related to the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
NOTE 3: Annex E describes several implementation options on how to process media for held session using MRF.
Steps 1-5 in Figure 7.3.2.2.4b-1 are identical to steps 1-5 in Figure 7.3.2.2.4a-1.
Steps 6-14 in Figure 7.3.2.2.4b-1 are identical to steps 4-12 in Figure 7.3.2.2.2b-1
15.
Completion of the Service Control Signalling Path and the CS video Bearer setup procedures.

Figure 7.3.2.2.4b-2 provides an example flow for a video session origination by an ICS UE attached to an MSC Server not enhanced for ICS when the Gm reference point is used to set up the session and when a CS voice bearer existing for the ICS UE.
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Figure 7.3.2.2.4b-2: ICS UE video Origination with CS voice bearer existing using Gm reference point when using an MSC Server and when using redial
NOTE 4:
The session between UE A and UE B is put on hold as described in clause 7.6.1.2.2.4 Communication Hold/Resume.
NOTE 5:
Steps 6~14 are related to the CS Bearer Control Signalling Path. The other steps are related to the setup of the Service Control Signalling Path.
NOTE 6: Annex E describes several implementation options on how to process media for held session using MRF.
Steps 1-17 in Figure 7.3.2.2.4b-2 are identical to steps 1-15 in Figure 7.3.2.2.4b-1 except there being signalling between MSC server and MGCF.

Conclusion
Based on the above discussion, it can be concluded as following:

1. When the SCC AS receives an origination, it shall determine whether a CS bearer existing for the ICS UE. 

2. When a CS bearer exists for the ICS UE it can be reused or needs to be updated according to the requirement of the new session.
3. These two methods (i.e., SCUDIF, redial) are all feasible to update the existing CS bearer.
4. The above apply to a session termination.
If the above conclusions are agreed, it is proposed to agree the accompanying CR for rel-8 TS (S2-087702 clarification on a session origination/termination with reusing the existing CS bearer) and the accompanying CR for rel-9 TS (S2-087722 clarification on a session origination/termination with updating the existing CS bearer, S2-087723 ICS Communication Hold/Resume procedures of video telephony and S2-087724 ICS Communication Waiting procedures of video telephony). 
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