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1. Introduction

For vSRVCC the bearer used for video is specifically marked in the network, so that it is clear to which bearers the SRVCC HO procedures and thus the continuity applies (in total this one marked for video and the one with QCI=1 for voice). The information needs to be available also to the UE, so that it also can perform the correct handling of bearers in course of the vSRVCC HO. So far no mechanism has been defined how to achieve this. In this paper we present three options on different protocol layers and discuss their pros and cons.
Note that the solution needs to be accepted and reflected also in stage 2.

2. Options for conveyance of bearer information to the vSRVCC UE
Before or in course of a vSRVCC handover threeprotocol layers are principally available for signalling to the UE and convey the bearer information:

1. Access Stratum (AS): the ‘Handover from E-UTRAN Command’ is sent from the eNB to the UE to trigger the UE to tune to UTRAN;
2. Non-Access Stratum (NAS): currently no NAS signalling is performed in course of the vSRVCC HO, but MME could initiate it (on either EMM or ESM sublayer); and
3. IMS layer: an IMS session exists between UE and IMS, but currently no signalling between IMS and UE is performed in course of the vSRVCC HO.
We note that the timing for the conveyance of the information is not critical, i.e. the only restriction is to have it done before or at latest with the Handover from E-UTRAN Command from the eNB to the UE.
2.1 Signalling on Access Stratum level

This is not within scope of CT1, thus the advantage for CT1 would be to require virtually zero effort. 
On the other, with the current design the eNB would not be in the position to know the additional information relevant for vSRVCC (namely the bearer used for the video stream on which the continuity is to be applied).
If envisaged, the impact in CT1 would be indirect; as it would have to be evaluated against and potentially could obsolete any other, CT1-defined solution. However, our cross-check of RAN2’s status reveals that no discussion has happened on this, and it is also not easily expected due to the fact that no current RAN work item could cover it appropriately; a new WID on this would have to be coordinated with CT1 and is also deemed unlikely. Consequently we propose not to complicate things by working towards such a cross-group dependency.
2.2 Signalling on Non-Access Stratum level

MME, after having received the marking of a bearer as a candidate for PS-to-CS service continuity via GTP messages CREATE BEARER REQUEST and UPDATE BEARER REQUEST from S-GW, can easily forward this information to the UE. We see three possible variants for this signalling:
a) as a genuine bearer modification within session management signalling: it would utilize the MODIFY EPS BEARER CONTEXT REQUEST message from MME to UE and require a new IE in this message, marking a bearer for PS to CS continuity (analogous to what is now defined on Gx/Gxx and GTP). This signalling is acknowledged back to the MME and would guarantee a proper synchronization of bearer context state; 
b) lightweight within mobility management signalling: the message EMM INFORMATION could be used (with an additional IE);
c) lightweight within session management signalling: the ESM message NOTIFICATION could be used (with an additional IE).
Comparing the options we prefer option b) or c), as a lightweight and straightforward solution, requiring minimal amount of changes. Option b) is in our view more extensible than c), because the enhancement could be designed newly for marking of more than one bearer, whereas option c) refers to one bearer only.
Option a) is of a more “heavy” type (e.g. timer and state handling is needed on MME and more processing in both UE and MME).
2.3 Signalling on IMS level

Before vSRVCC HO the UE has an IMS session with a video media stream ongoing with the SCC AS. Although the SCC AS knows about the imminent vSRVCC HO, it cannot know the particular bearer being the candidate for PS-to-CS session continuity (and it is to be noted that there may be more than one video media streams). In fact the IMS session is agnostic with regards to the bearers used in the EPS; it has actually outsourced the details of bearer handling (to PCRF and P-GW, which in turn sets up the bearers to S-GW and informs MME). 
Apart from the quite extensive enhancements required (yet to be analysed and defined in detail), we think it would be counterproductive to involve the IMS with bearer handling. 
3. Conclusion and proposal
1) We conclude that the most reasonable solution a NAS based one, with some preference for a lightweight signalling within mobility management (enhanced EMM INFORMATION message). A CR implementing this in TS 24.301 is provided in C1-113733.
2) It is proposed discuss this solution as a way forward and about ways how to coordinate with SA2 and potentially RAN2 (e.g. LS or joint session in November meetings).

