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Abstract of the contribution:

The document provides alternative implementation for the two step procedure by initiating an additional multimedia call from the UE after the completion of the SRVCC for voice.
Discussion:
The current TR contains the two step procedure as indicated in the following figure:
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Figure 1: Current two step procedure as captured in the TR
The procedure performs the transfer of video in two steps:

1. First the voice is transferred to the target side(steps 4 to 8)  
2. and then video is added (steps 11- 17).  

The procedure relies on the support of SCUDIF protocol (TS 23.172) which allows the 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. So, for the upgrade of the established voice call to video call, the SCUDIF in call modification procedure is required. Such a procedure can be either triggered by the UE or the network and both need to support SCUDIF.
According to the SCUDIF procedure for establishment of multimedia call which can support ‘In call modification’ the SETUP message needs to include Repeat Indicator (RI) set to support of service change and fallback, a multimedia BC- IE, a speech BC-IE. The bearer capability elements are indicated by BC1(first bearer capability in a message -preferred service) and BC2(second bearer capability in a message- less preferred service). A terminal may request a call to be set with the capability to fallback to either a speech only, a multimedia only call or to use service change later during the active state of the call (the first BC‑IE indicates the preferred service).  Also, if the terminal supports Network-initiated service upgrade to multimedia, then it shall also indicate this in the SETUP message with the "Enhanced Network-initiated ICM" (ENICM) Capability.
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Figure 2: SETUP message towards the originating MSC

The MSC server is required to perform subscription checking for the services (speech and multimedia) by using the bearer capability elements BC1 and BC2. The call establishment proceeds on subscription check success otherwise it may get rejected. The MSC server also uses these bearer capability elements for the end to end set up of the call.
In the current SRVCC procedures In the current SRVCC procedures given the UE does not send the SETUP message and the call is transferred from the MSC server,  the MSC server is  unaware of the UE’s SCUDIF capabilities, Bearer capability elements and whether the UE supports the ‘Enhanced Network Initiated In call Modification’ procedures. 
The extract of Section 10.5.4.5 of TS 24.008 underneath (shows the relevant text for the bearer capability element that is exchanged as part of the SCUDIF procedures:
10.5.4.5
Bearer capability

“The purpose of the bearer capability information element is to describe a bearer service. 

………….

The bearer capability is a type 4 information element with a minimum length of 3 octets and a maximum length of 16 octets.
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Figure 3: Bearer capability element as defined in TS 24.008
As evident from the encoding of this information element it contains a number of UE and radio access specific parameters. To avoid this issue stated above an alternative implementation for the video call SRVCC handover is suggested as follows in which the voice is transferred first and on reaching the target side the UE initiates another video call. Then a local transfer is performed using session continuity procedures and the earlier call is deactivated. The procedure is as depicted in following Figure 4:
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Figure 4: Phases of two step video call SRVCC handover procedure using UE initiated additional multimedia call.

The phases of the procedure are explained in more detail as follows:

1. The UE is in PS domain and has an ongoing voice and video IMS session

2. SRVCC handover is triggered for video but only the voice component is initially transferred to the CS domain. After the completion of the handover the UE maintains a CS voice session and the interruption times that apply are same as the ones currently experienced in SRVCC handover for voice only (i.e. 300 ms). At this stage the current SRVCC handover for voice is executed.
3. The UE after it connects to the CS domain it establishes a new CS multimedia call; if SCUDIF is supported procedures as described in TS 23.172 are used. The UE/MSC if it does not support SCUDIF it can establish a “normal” multimedia call. The SCC AS correlates the two sessions.
4. The UE/SCC AS terminates the initial voice session using procedures similar to these of source access leg release defined in TS 23.237.
5. The UE continues with the new multimedia session and performs SCUDIF procedures if used and required.

The procedures in more detail are described in following Figure 5: 
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Figure 5: Detailed two step procedure for video SRVCC using UE initiated multimedia call
1. The UE is engaged in an ongoing IMS session with voice and video.

2. The criteria are met for this session to be transferred to CS domain. The E-UTRAN identifies the existence of the video-call and initiates a SRVCC handover for video. 
3. The MSC-S is informed about the triggered handover and initiates a session transfer procedure only for the voice component (i.e. using SDP for bidirectional speech in the SIP INVITE of the session transfer as it is currently described in TS 23.237.
4. The SCC AS updates the remote party and updates the session to voice-only.

5. At this stage the UE has an ongoing CS voice call with the remote party.

6. The UE triggers the setup of a new CS multimedia session and sends SETUP to the MSC using the STN. If the UE supports SCUDIF, the UE indicates SCUDIF support and provides two bearer capabilities (voice and multimedia) with multimedia preferred when initiating the transfer. Otherwise it sets up the multimedia call as normal using the STN.

7. If the MSC/MGCF supports SCUDIF sends SIP INVITE towards the SCC AS including voice and video in the SDP. The STN and STN-SR are configured to point to the same SCC AS.The SCC AS correlates the existing (ongoing) session with the session transfer request received in step 3 and the C-MSISDN.

8. The codec negotiation takes place at this stage

9. The SCC AS updates the remote party and updates the session to voice and video.

10. The UE/SCC AS terminates the ongoing voice session of the UE and performs procedures similar to the “source access leg release” described in TS 23.237.
At this stage the UE has an ongoing CS voice and video call with the remote party.

The advantage of this procedure is that it doesn’t impact the legacy CS call establishment procedures and SCUDIF capability of the UE/network is not mandatory.
Proposal:  To capture this as an alternative proposal for the two step video SRVCC HO procedure.
**************************** Start 1st Change **************************
6.1
Key issue 1: Video Codec negotiation

6.1.1 
Alternative 1- Two step approach for transferring video-call with vSRVCC

6.1.1.1

Functional description
For MTSI and 3G-324M, three video codecs, H.263, MPEG-4, and H.264, are standardized in [7], [8]. In the case of 3G-324M, only H.263 and MPEG-4 are typically implemented and the more complex but of a higher compression efficiency H.264 is currently not implemented in general. MTSI is expected to begin with H.264 at higher bit rates and larger image sizes than those of 3G-324M.
Call Setup Delay of 3G-324M using H.245

H.324, the parent standard of 3G-324M, includes the following steps for call setup:

-
H.223 Multiplexer level detection

-
Terminal Capability Exchange

-
Master Slave determination

-
Open Logical Channels

-
Multiplexer Table Entries Exchange
The procedure typically takes 5 ~ 8 seconds. If link quality deteriorates or media configurations between UEs are not well-matched, this delay may increase even further. The delay can be suppressed to as low as a few seconds in the limited cases when the acceleration techniques, such as MONA [9], are supported by both UEs and little data is lost during the period. However, the call set up procedure of 3G-324M, outlined above, is likely to occur at cell edges under the SRVCC situations where radio link is unstable.

Given that the period of the current SRVCC handover with voice only is significantly smaller (e.g. in the area of 300-500ms) if we aim for simultaneous transfer of voice and video when handing over from PS-to-CS with vSRVCC given that we aim for the establishment of a 64kbps bearer on the UTRAN side and the increased call setup delay of 3G-324M from the negotiation between UEs using H.245 signaling procedures, the interruption time might be significantly large, during which a message might be displayed to ask for patience from the user or recently-played video clips might be replayed until newly-decoded scenes become available.
6.1.1.2
Information flows
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Figure 6.1.1.2-1: Two-step approach of transferring video-call with vSRVCC
NOTE:  
The upgrade from voice to video is performed using SCUDIF as defined in TS 23.237[3]. Both UE and network must therefore support SCUDIF.
Editor’s Note: Whether the SCUDIF procedure is initiated from the UE or the network is FFS.

Given the long period without any media flow is not acceptable but the voice component of the call needs to be relayed anyway, one alternative approach might be the following step-wise procedure in which the transfer is performed in two steps: 
a) the initial session transfer from the MSC-S to the SCC AS only transfers the voice component (step 2 to 10 in Figure 6.1.1.2-1). 
b) in a second stage and when the H.245 negotiation using SCUDIF completes the 3G-324M replaces the CS voice (step 11 to 17 in Figure 6.1.1.2-1).
Editor’s Note: The identification of the PS bearers that can be used as trigger for vSRVCC handover is FFS.
6.1.1.X
Evaluation of the alternative
This alternative uses SCUDIF procedures for the upgrade of the voice call to video during the video SRVCC handover procedure. According to the SCUDIF procedure for establishment of multimedia call which can support in call modification the SETUP message needs to include Repeat Indicator (RI) set to support of service change and fallback, a multimedia BC- IE, a speech BC-IE. The bearer capability elements are indicated by BC1(first bearer capability in a message -preferred service) and BC2(second bearer capability in a message- less preferred service). A terminal may request a call to be set with the capability to fallback to either a speech only, a multimedia only call or to use service change later during the active state of the call (the first BC‑IE indicates the preferred service).  Also, if the terminal supports Network-initiated service upgrade to multimedia, then it shall also indicate this in the SETUP message with the "Enhanced Network-initiated ICM" (ENICM) Capability. 

As the UE itself can not send the SETUP request, these elements need to be made available to the MSC server. The problem is that these parameters especially the bearer capability elements are UE and radio access network specific and can not be generated by any other entity except the UE. 

**************************** 2nd Change **************************

6.1.X 
Alternative X- Two step procedure with UE initiated multimedia call establishment (without need of SCUDIF)
6.1.X.1

Functional description


In this method is proposed the voice is transferred first and on reaching the target side the UE initiates another video call. Then a local transfer happens using session continuity procedures and the earlier call is deactivated.
6.1.X.2
Information flows
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Figure 6.1.X.2-1: Phases of two step video call SRVCC handover procedure using UE initiated additional multimedia call.

The phases of the procedure are explained in more detail as follows:

1. The UE is in PS domain and has an ongoing voice and video IMS session

2. SRVCC handover is triggered for video but only the voice component is initially transferred to the CS domain. After the completion of the handover the UE maintains a CS voice session and the interruption times that apply are same as the ones currently experienced in SRVCC handover for voice only (i.e. 300 ms). At this stage the current SRVCC handover for voice is executed.

3. The UE after it connects to the CS domain it establishes a new CS multimedia call automatically without requiring user interaction; if SCUDIF is supported procedures as described in TS 23.172 are used. The UE/MSC if it does not support SCUDIF it can establish a “normal” multimedia call. The “original” voice-only session is put on hold. The SCC AS correlates the two sessions.

4. The UE/SCC AS terminates the initial voice session using procedures similar to these of source access leg release defined in TS 23.237.

5. The UE/SCC AS continues with the new multimedia session and performs SCUDIF procedures if used and required.
The procedures in more detail are described in following figure 6.1.X.2-2: 
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Figure 6.1.X.2-2: Detailed procedure for two-step approach of transferring video-call using UE initiated multimedia call.
1. The UE is engaged in an ongoing IMS session with voice and video (to be called video-call for then on).

2. The criteria are met for this session to be transferred to CS domain. The E-UTRAN identifies the existence of the video-call and initiates a SRVCC handover for video. 

3. The MSC-S is informed about the triggered handover and initiates a session transfer procedure only for the voice component (i.e. using SDP for bidirectional speech in the SIP INVITE of the session transfer as it is currently described in TS 23.237[3].

4. The SCC AS updates the remote party and updates the session to voice-only.

5. At this stage the UE has an ongoing CS voice call with the remote party.

6. The UE triggers the setup of a new CS multimedia session and sends SETUP to the MSC using the STN when it detects the SRVCC for voice only is completed (sends Handover Complete message).If the UE supports SCUDIF, the UE indicates SCUDIF support and provides two bearer capabilities (voice and multimedia) with multimedia preferred when initiating the transfer. Otherwise it sets up the multimedia call as normal using the STN. At this stage the CS voice call that is transferred in step 5 is put on hold by the MSC-S.
7. If the MSC/MGCF supports SCUDIF sends SIP INVITE towards the SCC AS including voice and video in the SDP. The STN and STN-SR are configured to point to the same SCC AS. The SCC AS correlates the existing (ongoing) session with the session transfer request received in step 3 and the C-MSISDN.

8. The video codec negotiation takes place at this stage.

9. The SCC AS updates the remote party and updates the session to voice and video.

10. The UE/SCC AS terminates the ongoing voice session of the UE and performs procedures similar to the “source access leg release” described in TS 23.237[3].

11. At this stage the UE has an ongoing CS voice and video call with the remote party.

The advantage of this procedure is that it doesn’t impact the legacy CS call establishment procedures and doesn’t required SCUDIF capability of the UE/network.
******************************End Changes***************************
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