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Introduction
As the SA1 reply LS says “it is the opinion of SA1 that all IMS multimedia services (including video) should be considered but the inclusion of non-speech services should not delay provision of a solution in the Release 8 timeframe”, this paper gives detailed discussion with video call.

Solutions for Video call fallback and service change feature was introduced in Release 5, (refer to NP-020164, TS 23.172). This service is available to UDI/RDI multimedia calls and allows users to achieve successful call establishment when end to end circuit-switched (CS) multimedia is not possible (fallback to speech) or when signalling of the feature is not possible in the network (fallback to preferred service or speech). Furthermore, it allows the users to swap between a multimedia service and basic speech during an established call.
Solutions of multimedia inter-working from TS 29.163 V7.6.0 for fallback and service change are provided here: 

· Fallback to speech at session establishment

If SCUDIF Fallback occurs on the CS side, the APM message contains a speech codec as "Selected Codec". The MGCF shall then disable the video "m-line" in the first SDP answer, if not yet sent, and complete the call-setup in the same way as for a normal speech call. If the SDP answer was already sent (precondition used), the MGCF shall update the SIP session to speech by sending a SIP UPDATE message with a relevant SDP. 

If in a non-SCUDIF case (ISUP or BICC without SCUDIF) the called CS terminal or network rejects the video call setup by sending a REL message to the MGCF, the MGCF releases the CS video call being established, re-establishes the CS call in a speech only mode sending a new IAM with a speech BCIE to the CS network and updates the IM CN leg codecs to a speech only codec. Then the call/session continues as in a speech only case. If the interworking node does not support the fallback, it shall release the session.
· Service change with SCUDIF

1. IM CN subsystem originated change

11. Change from multimedia to speech

The interworking node receives an INVITE message that indicates the dropping of the video media from the session, message 1. The interworking node can only accept the dropping of the media component and sends a corresponding codec modification request to the BICC network, message 2, and acknowledges the INVITE with a 200 OK message. The BICC network indicates a successful codec modification, message 2.

12. Change from speech to multimedia

The interworking node receives an INVITE message that offers the adding of a video media to the ongoing speech session, message 1. The interworking node accepts the offer and sends a corresponding codec modification request to the BICC network, message 2. The BICC network indicates a successful codec modification, message 3. The interworking node acknowledges the INVITE with a 200 OK message after the H.245 in‑band negotiation in step 4 is completed.

2. CS network originated change

21. Change from multimedia to speech

The interworking node receives a Modify Codec message that indicates the dropping of the video media from the session, message 1. The interworking node accepts the dropping of the video component and sends a corresponding INVITE message to the IM CN subsystem, message 2, and acknowledges the codec modification request to the BICC network, message 3. The IM CN subsystem acknowledges the INVITE dropping the video media with a 200 OK, message 4.

22. Change from speech to multimedia

The interworking node receives a Modify Codec message that indicates the adding of a video media to the ongoing speech session, message 1. The interworking node accepts the offer and sends a corresponding INVITE message to the IM CN subsystem, message 2. The IM CN subsystem acknowledges the INVITE adding the video media with a 200 OK, message 3, and acknowledges the codec modification request to the BICC network, message 4. The interworking node may have to update the codecs, messages 7 and 8, after the H.245 in‑band negotiation in step 6.

· Non-SCUDIF case (ISUP or BICC without SCUDIF)

1. Change from multimedia to audio

The interworking node receives an INVITE message that indicates the dropping of the video media from the session, message 1. The interworking node can only accept the dropping of the media component and acknowledges the INVITE with a 200 OK, message 2. There are three alternative ways to handle the issue:

-
The video component stays on in the CS leg. The interworking node may use the video component to send an announcement to the CS terminal to inform the user about the change of the end-to-end connection to audio only.  Refer to figure E.2.5.2.2.1.1.

-
The interworking node initiates an H.245 in‑band negotiation to close the video channel.

-
The interworking node terminates the session.

2. Change from speech to multimedia

The interworking node receives an INVITE message that offers the adding of a video media to the ongoing speech session, message 1. The interworking node turns down the offer and responds to the INVITE message with the speech codec in the 200 OK message to retain the speech only session, message 2.

So, inter-working between the IP Multimedia (IM) Core Network (CN) subsystem and Circuit Switched (CS) networks supports fallback from multimedia to speech and service change, except in case of the CS UE originating service change with Non-SCUDIF case (ISUP or BICC without SCUDIF). That case is out of the scope of the multimedia inter-working and where the Re-dial mechanism with release of the radio connection for CS UE is needed, which is recommended solution for switching between Circuit Switched voice and video services for Release 6 (refer to TR 23.801) and included in the 24.008. 
Conclusions:
1. It is feasible for an ICS UE to access IMS-based video telephony services based on the study of video inter-working.

2. Solutions of video inter-working are applicable for service change and fallback (e.g. from video to speech.)
3. In case of the ICS UE originating service change while the CS network doesn’t support Non-SCUDIF feature, the mechanism Re-dial with release of the radio connection (refer to TR 23.801) to setup a new CS bearer supporting the new media type is needed.
4. Due to complex, if there are two or more sessions sharing one CS bearer, switching between voice and video services should not be supported in this stage.
Proposal/Recommendation
Add the following text in TR 23.982 
*** New text start 1 *** 
6.6.2.x
Video call
ICS video call handling principles:
1. Solutions of multimedia inter-working from TS 29.163 V7.6.0 for fallback and service change are applicable with ICS video call. 

2. In case of the ICS UE originating Non-SCUDIF service change, the mechanism Re-dial with release of the radio connection (TR 23.801, TS 24.008) to setup a new CS bearer supporting the new media type is needed.
3. Sharing one CS bearer between voice session and video session are not supported in this stage. 

4. If there are two or more sessions sharing one CS bearer, Whether to support service change (e.g. from video to speech) for one of the sessions is FFS. 

6.6.2.x.1
Fallback to speech at session establishment
If Fallback occurs on the CS side, normal SDP offer/answer procedure is performed in the IMS side. There is no new requirement to ICS architect and already be supported by current architect.

6.6.2.x.2
Service change with SCUDIF

6.6.2.x.2.1
IM CN subsystem originated change

If IM CN subsystem originated SCUDIF service change, normal media re-negotiation procedure is performed in the IMS side. There is no new requirement to ICS architect and already be supported by current architect.
6.6.2.x.2.2
CS network originated change
If IM CN subsystem originated SCUDIF service change, normal media re-negotiation is performed in the IMS side. There is no new requirement to ICS architect and already be supported by current architect.
6.6.2.x.3
Non-SCUDIF case (ISUP or BICC without SCUDIF)
If IM CN subsystem originated Non-SCUDIF service change, normal media re-negotiation is performed in the IMS side. There is no new requirement to ICS architect and already be supported by current architect.
In TS 29.163, when service change is initiated by the CS network or CS UE, Re-dial mechanism with release of the CS connection is recommended solution for switching between Circuit Switched voice and video services when SCUDIF is not supported by the CS network.
 Under ICS architecture, a more effective and user friendly method is provided for switching between voice and video services when SCUDIF feature is not supported. 
Figure 6.6.2.x.3-1 shows an ICS UE originates Non-SCUDIF service change from speech to video during an ongoing session.
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Figure 6.6.2.x.3-1: ICS UE originates Non-SCUDIF service change from speech to video during an ongoing session
1 UE-A and UE-B perform speech talking. After verbal agreement, UE-A sends a video call invitation to the ICCF.

2 UE-A disconnects the existing CS call leg with the ICCF. According to section 6.11 Media Handling, the ICCF can utilize MRFC/MRFP to be sure that the RTCP packets would be sent continuously as “remote end-point aliveness information” to UE-B. 
3 UE-A setups a new CS call leg supporting video call with the ICCF and the ICCF receives an INVITE with MGW SDP from the MGCF including video media invitation.

4 The ICCF sends a Re-INVITE/UPDATE with MGW SDP including video media invitation to UE-B. UE-B feeds back 200 OK with video media information to accept the invitation.
Then UE-A and UE-B perform video talking.

6.6.2.x.4
Session continuity 

Editor note: Whether session continuity for video call could be supported by current ICS architecture is FFS.
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