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Abstract of the contribution: This paper discusses whether the UE needs to identify the bearer(s) that carries video media that is subject to vSRVCC.
1. 
Introduction
At CT1#74, CT1 discussed the issue of how the UE can identify the bearer that carries the conversational video media for the purposes of vSRVCC. The question was whether the UE needs to be aware of which bearers carry the video media subject to vSRVCC so that they can be removed after the vSRVCC handover is complete.

Two proposals were presented at CT1#74, proposing that an explicit marking of the bearers is possible to be conveyed to the UE at the NAS layer (C1-113832 and C1-113992). These CRs were postponed. During the discussion, a number of companies were of the opinion that the IMS layer could be made aware of the video marked bearers and this could be known implicitly to the UE. It was highlighted during the discussion that the UE may have a session with audio media, video media and other multi-media where the video and other multimedia use the same QCI. Thus the IMS layer in the UE would be unable to implicitly work out the bearers that carry the video media subject to vSRVCC. The IMS layer would either need to be informed of the packet filter ids for the related TFT or the related EPS bearer ids, and this information is not normally conveyed using SIP signalling.

An LS was sent to SA2/RAN2/RAN3 in C1-114474. This discussion paper focuses solely on issue 1 in the LS to understand whether the bearers that carry the video media subject to vSRVCC need to be marked. 
Annex A provides some background information to vSRVCC.

2. 
Removal of bearers by the UE in the target system
Annex B provides a scenario for vSRVCC handover illustrating how the bearers that are not relocated to the target PS network are removed by the UE in target system.
After the handover to the target system (i.e. UTRAN in the case of vSRVCC), the UE is mandated to send a Routing Area Update (RAU) request so that the SGSN can retrieve the context from the MME. In the RAU-Accept, the SGSN indicates to the UE the status of the PDP contexts allocated by the target system. For the detail, refer to the "PDP context status IE" sent in the RAU-accept which indicate the Network Service Access Point Identifiers (NSAPIs) that are accepted by the target system (see section 10.5.7.1 in TS 24.008). The EPS bearers that have NSAPIs are continued in the target access. The EPS bearers that do not have corresponding NSAPIs are released.
Also, at SA2#87, CR S2-114129 "Clarification of voice bearer handling in UE after SRVCC from LTE/HSPA to 2/3G" was noted where it was not agreed to go with option 1 to specify that the UE locally releases the PDP context or EPS context that was used for voice after SRVCC to 2/3G is performed. It was confirmed that the default option (option 3) is that the UE uses a list of active context in Routing Area Update procedure or Service Request procedure. See the excerpt from the SA2 report below:
TD S2‑114129 23.216 CR0229: Clarification of voice bearer handling in UE after SRVCC from LTE/HSPA to 2/3G. This was introduced by Nokia Siemens Networks on behalf of Nokia Siemens Networks, Intel Corporation and Nokia. Summary of change: Specify that UE locally releases the PDP context or EPS context that was used for voice after SRVCC to 2/3G is performed.

Discussion and conclusion:

After some discussion, it was agreed that option 3 will be used as default and this CR was noted.

Conclusion 1: The above information confirms the assumption that the UE is given the list of active contexts in the Routing Area Update Accept after SRVCC handover. There should be no difference for the case of vSRVCC handover. Thus this default option must also apply for the case of vSRVCC handover.

Conclusion 2: There is no need to indicate marking of the bearers that are used to carry the video media that is subject to vSRVCC for the purposes of knowing which bearers to release after vSRVCC handover, as these bearers are released after the UE receives the RAU-accept.
3. 
Proposal
It is proposed to agree that the default option for the UE as part of the Routing Area Update procedure in the target system to receive the active contexts is sufficient and requires no need for the UE to explicitly mark or implicitly derive the EPS bearers that carry video media that is subject to vSRVCC.
Annex A:  Background on vSRVCC and bearer marking
It has already been agreed by SA2 that QCI=1 is reserved and assigned to bearers that carry voice media that are subject to SRVCC. It has also been agreed by SA2 that there will not be a reserved QCI for the video media that is carried on a bearer that is subject to vSRVCC. During IMS session establishment for a session with speech and video media components, the V-PCRF provides a PCC rule to the PCEF (PGW) which includes an appropriate QCI to be assigned to the bearer that carries the video media. Additionally, a marking is provided to the PGW to indicate that the video media carried on this bearer is subject to vSRVCC.

This information is sent to the MME in a Create Bearer Request and is used at the MME for bearer splitting. If:

· the MME has received the UE SRVCC and vSRVCC capability indicators in the EPS Attach; and 

· the MME has received the STN-SR and the vSRVCC subscription flag from the HSS; and 
· the UE has QCI=1 and (QCI=x) video marked bearers

Then on receipt of the "Handover Required" message from the eNB containing an SRVCC indicator and if the target RAT is UTRAN, the MME will perform bearing splitting and will separate the QCI=1 and the video marked bearers from the other PS bearers. The other PS bearers are relocated to the PS domain (SGSN).

The IMS network (SCC AS) will transfer the session with active speech and video media components that was made active most recently. Similarly, the IMS application in the UE selects the session with active speech and video media components that was made active most recently and replaces this session with the newly established CS voice/video call.

Note that the UE may have multiple IMS sessions with a speech and video media components where the speech media is multiplexed on a single bearer and the video media is multiplexed on a single bearer or the UE may have multiple bearers that carry the voice media and speech media, i.e. excerpt from TS 23.216 subclause 4.2.5:

NOTE 2:
The UE may have multiple voice and video media streams that are carried over multiple voice and video (QCI=1 and the vSRVCC marked bearer) bearers or are multiplexed over each single media bearer. Only one of these voice or voice + video streams is selected for SRVCC or vSRVCC by the SCC AS (see TS 23.237 [14]).
Annex B:   vSRVCC Scenario Analysis
Let's assume the following scenario; UE has a multimedia session and:

1. UE has one QCI=1 bearer carrying voice media 

2. UE has one QCI=2 bearer which is used for video media subject to vSRVCC.

3. UE has one QCI=2 bearer used for multimedia type A

4. UE has one QCI=4 bearer used for multimedia type B

Case of vSRVCC with PS handover

The MME performs bearer splitting of QCI=1 and QCI=2 bearer which is used for video media subject to vSRVCC from the other QCI=2 (used for multimedia type A) and the QCI=4 bearer, and will relocate these bearers to the SGSN.

The bearers are granted by the target system. On receipt of the "handover command", the UE receives RAB set-up only for:

1. One CS bearer (for the QCI=1 and QCI=2 bearer used for video media subject to vSRVCC)

2. One PS bearer (for the QCI=2 bearer used for multimedia type A).

In this scenario, no PS bearers in the target access are granted for any of the other PS bearers that were present in the source access. This is depicted in Figure 1.
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Figure 1: vSRVCC Handover Scenario

After the handover to the target system (i.e. UTRAN), the UE is mandated to send a Routing Area Update (RAU) request so that the SGSN can retrieve the context from the MME. In the RAU-Accept, the SGSN indicates to the UE the status of the PDP contexts allocated by the target system. For the detail, refer to the "PDP context status IE" sent in the RAU-accept which indicate the Network Service Access Point Identifiers (NSAPIs) that are accepted by the target system (see section 10.5.7.1 in TS 24.008)

The UE does not need to be aware of the reason why only one PS bearer was allocated in the target system. 
For example, the UE is unaware of whether these PS bearers that were allocated in the source access were: 
a) Released during handover because there were no resources to continue them 

b) Suspended during handover (no resources but still target network wants to keep PDP context)

c) Released during handover because they were moved to CS
Therefore, the EPS bearers that have NSAPIs are continued in the target access. The EPS bearers that do not have corresponding NSAPIs are released.

Case of vSRVCC without PS handover

In this case, no PS bearers are relocated by the MME to the SGSN. On receipt of the handover command, the UE receives RAB set-up only for one CS bearer. When the UE sends the RAU in the target system and receives the RAU-Accept, the RAU-Accept does not indicate any NSAPIs. The UE therefore removes all the EPS bearers that were allocated in the source access.
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