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1
Discussion

The LTE radio interface provides low latency and high speed links. This allows operators to deliver high quality real-time video applications, such as video calls, IPTV, VOD, etc., to ever increasing users of smart phones. As we know, LTE deployment will be done in a stepwise approach and UTRAN/CS legacy systems will remain in place for some time to come to carry traffic where LTE is not yet deployed. Therefore, it is desirable that real-time video applications maintain service continuity even when the UE hands over to “legacy systems”. In this case, the only available RAT that can maintain suitable level of service continuity is UTRAN.
1.1
Why we need vSRVCC handover in rel.10?

The uptake of real-time video applications is ongoing at a fast pace. The quality of video application using LTE will be much improved. However, since LTE will be deployed in “pockets”, it is important from user experience perspective that the video applications maintain service continuity on the UTRAN/CS legacy systems when UE moves out of LTE coverage, even though the quality of the video application might drop as it is transferred from LTE to UTRAN. For this reason a solution for vSRVCC is necessary in Rel-10.

We identify a few issues that have to do with the current inter-RAT (LTE to UTRAN) mobility of operator provided IMS video-call application, e.g. MTSI. In the following scenario we assume, as recommended in TS 23.203 and TS 23.401 Annex E, that the system allocates a QCI-1 bearer for the SDF corresponding to voice and QCI-2 for the SDF corresponding to video. This is then mapped to two conversational bearers on the UTRAN side.

We assume that the UE is SRVCC capable and SRVCC handover is possible, since the target UTRAN cell in the Neighbour Cell List (NCL) is marked as “non VoIP” capable (as defined in TS 23.216 Annex A.2). 

Scenario: SRVCC handover for voice, PS handover for video
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The steps, summarized in the figure above, will be the following:

1. The UE is camped in E-UTRAN and has an ongoing IMS video-call with allocated bearers QCI-1 (for voice) and QCI-2 (for video).

2. Handover is triggered by E-UTRAN to a UTRAN with “no VoIP capability” due to the existence of QCI-1 bearer and the “SRVCC operation possible”. E-UTRAN triggers SRVCC handover sending CS+PS transparent containers: CS corresponding to the QCI-1 of the voice part, and PS corresponding to QCI-2 for video.
3. MME performs bearer splitting and initiates the relocation of the CS bearer (voice) towards the MSC and PS bearer (video) towards SGSN. This is mapped to two bearers on the target UTRAN: CS conversational for voice with SSD=speech and PS conversational for video with SSD=unknown. We assume UTRAN is able to grant the GBR indicated on the QCI-2.

4. UE camps on UTRAN and now voice is using CS bearer, whereas video (still) a PS bearer. Given that we cannot maintain packet synchronisation between the stream of the CS domain (voice) and PS domain (video), video-call cannot be maintained with adequate user experience. Lipsync is lost and the video-call will eventually have to be abandoned by the user, because of poor experience. 
Analysis

· Issue 1: When video-call actively triggers SRVCC handover for voice whereas video remains on the PS domain, this will lead to lack of synchronisation between voice and video. This will eventually cause application failure or a bad user experience. 
· Issue 2: GBR allocated for the video part (QCI-2) needs to be maintained over UTRAN. Hence if a “high” number is allocated more appropriate for LTE this may cause capacity strains in target UTRAN or even call transfer to be rejected.
Possible way forward for issue 1 and 2:

· Alt.A: E-UTRAN does not transfer QCI-2 when QCI-2 is allocated in conjunction with QCI-1 and only transfers the QCI-1( Only voice transfer is achieved
· Alt.B: MME during media splitting does not transfer the transparent container corresponding to QCI-2, hence the video-call becomes voice-call on the target UTRAN ( Only voice transfer is achieved

· Alt.C: Solution for vSRVCC is provided in rel.10 choosing between alt.3 or alt.4 as documented in TR 23.886 section 6.1

The authors of this paper recommend issue 1 and 2 to be resolved with Alt.C transferring both audio and video to the CS domain.

2
Conclusion

The authors of this paper recommend issue 1 and 2 to be resolved with alt.C transferring both audio and video to the CS domain. Significant progress has been achieved already for alt.3 and alt.4 of TR 23.886 (section 6.1) and IMS SWG should be given the mandate to choose the best solution for rel.10.Relevant CRs are provided by the authors and should be agreed in IMS SWG. 

Overall the authors of this paper believe that Rel.10 should present a complete LTE/EPC capable of high-bandwidth application such as video-calls and would recommend SA2 to resolve these issues within rel.10 timeframe and allow until SA2#81 to complete all the normative CRs.
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1. UE with SRVCC cap. is in E-UTRAN and has an active video-call with active QCI-1(voice) and QCI-2 (video)


2. HO is triggered to a UTRAN cell with no VOIP capability. Due to QCI-1 allocated and SRVCC cap. Of the UE SRVCC handover is triggered


3. QCI-1 is mapped to rel.99 conversational with SSD=speech and QCI-2 with SSD=unknown. MME performs bearer splitting and sends CS+PS transparent container to UTRAN


4. UE camps on UTRAN. Voice is transferred to CS, whereas video stays in PS. Lipsync is lost !!!



