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Introduction
As we asked in the past meetings, this paper puts forward some detailed service change flows.

According to Multimedia interworking solutions between IMS and CS networks (TS 29.163 V7.6.0), this paper gives some example flows of service change and we also consulted the TS 23.172.

Proposed Changes
It is proposed to include the following text in TR 23.982 v1.3.0.

*** Start of first change *** 
6.6.2b
Video call

6.6.2b.2
Service change with SCUDIF

6.6.2b.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 and normal CS signalling used in the CS side. There is no new requirement to ICS architecture and already be supported by current architect. Flowing are two example flows.
The figure 6.6.2b.2.1-1 shows an IM CN subsystem originated modification from multimedia to speech during an ongoing session when the CS leg supports BICC.
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Figure 6.6.2b.2.1-1: IM CN subsystem originated modification from multimedia to speech during an ongoing session when the CS leg supports BICC
1~4
The MGCF receives an re-INVITE message that indicates the dropping of the video media from the session.
5~12
The MGCF sends a corresponding codec modification request to the BICC network and acknowledges the INVITE with a 200 OK message. The BICC network indicates a successful codec modification.
The figure 6.6.2b.2.1-2 shows an IM CN subsystem originated modification from speech to multimedia during an ongoing session when the CS leg supports BICC.
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Figure 6.6.2b.2.1-2: IM CN subsystem originated modification from speech to multimedia during an ongoing session when the CS leg supports BICC
1~4
The MGCF receives an INVITE message that offers the adding of a video media to the ongoing speech session. 
5~8
The MGCF accepts the offer and sends a corresponding codec modification request to the BICC network. The BICC network indicates a successful codec modification.
9~13
The MGCF acknowledges the INVITE with a 200 OK message after the H.245 in‑band negotiation in step 9 is completed.
6.6.2b.2.2
CS network originated change
If IM CN subsystem originated SCUDIF service change, normal media re-negotiation is performed in the IMS side and normal CS signalling used in the CS side. There is no new requirement to ICS architect and already be supported by current architecture.
The figure 6.6.2b.2.2-1 shows a CS network originated modification from multimedia to speech during an ongoing session when the CS leg supports BICC.
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Figure 6.6.2b.2.2-1: CS network originated modification from multimedia to speech during an ongoing session when the CS leg supports BICC.
1~2
The MGCF receives a Modify Codec message that indicates the dropping of the video media from the session.
3~8
The MGCF accepts the dropping of the video component and sends a corresponding INVITE message to the IM CN subsystem and acknowledges the codec modification request to the BICC network.
9~12
The IM CN subsystem acknowledges the INVITE dropping the video media with a 200 OK.
The figure 6.6.2b.2.2-2 shows a CS network originated modification from speech to multimedia during an ongoing session when the CS leg supports BICC.

[image: image4.emf]S-CSCF

CS voice

VoIP

ICCF MGW MGCF HSS VMSC UE-B

7. re-INVITE(m=

speech; m=video)

6. re-INVITE(m=speech; m=video)

1.Modify(MuMe)

2.Modify codec(MuMe)

4.Modify complete

3.Successful Codec Modification

5.H.245 inband Negotiation

CS multimedia

voice + video

10. SIP: 200 OK

11. SIP: 200 OK

12. SIP: 200 OK

13. SIP: 200 OK

8. re-INVITE(m=

speech; m=video)

9. re-INVITE(m=

speech; m=video)


Figure 6.6.2b.2.2-2: CS network originated modification from speech to multimedia during an ongoing session when the CS leg supports BICC.
1~2
The MGCF receives a Modify Codec message that indicates the adding of a video media to the ongoing speech session.
3~13
The MGCF accepts the offer and sends a corresponding INVITE message to the IM CN subsystem. The IM CN subsystem acknowledges the INVITE adding the video media with a 200 OK and acknowledges the codec modification request to the BICC network.
6.6.2b.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. Following are some example flows.
Figure 6.6.2b.3-1 shows an IM CN subsystem originated modification from multimedia to audio during an ongoing session when the CS leg supports ISUP or BICC without SCUDIF.
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Figure 6.6.2b.3-1: IM CN subsystem originated modification from multimedia to audio during an ongoing session when the CS leg supports ISUP or BICC without SCUDIF.
1~4
The MGCF receives a re-INVITE message that indicates the dropping of the video media from the session.
5
The MGCF 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. The video component still stays on in the CS leg. In this step, the MGCF has other two alternative ways: 
- The MGCF initiates an H.245 in‑band negotiation to close the video channel.
- The MGCF terminates the session.
6~9
The MGCF accepts the dropping of the media component and acknowledges the re-INVITE with a 200 OK. 
Figure 6.6.2b.3-2 shows an IM CN subsystem originated modification from speech to multimedia during an ongoing session when the CS leg supports BICC.
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Figure 6.6.2b.3-2: IM CN subsystem originated modification from speech to multimedia during an ongoing session when the CS leg supports BICC.
1~4
The MGCF receives a re-INVITE message that offers the adding of a video media to the ongoing speech session.
5~8
The MGCF turns down the offer and responds to the re-INVITE message with the speech codec in the 200 OK message to retain the speech only session. 
In TS 24.008, 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 6.6.2b.3-1 shows an ICS UE originates Non-SCUDIF service change from speech to video during an ongoing session.
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Figure 6.6.2b.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.
***End of first change *** 
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