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ABSTRACT: As specified in TS 23.216, the UE specifies its support of SRVCC for video calls in Attach and Tracking Area Update. However, it is not clear whether there is a linkage to the existing UE SRVCC capability indication which implies support of SRVCC handover (Rel-8/9/10), i.e. assumes handover of voice calls only. This paper discusses the issue based upon the Stage 2 description and offers a way forward.
DISCUSSION:
The UE vSRVCC capability indicator is used for the following purposes:
1. Used by the MME as an input to set the "vSRVCC operation possible" indicator sent over S1-AP to the eNB.

2. May be used by the MME along with the vSRVCC flag in the user subscription, the existence of a QCI=1 bearer and the existence of a bearer marked for video calls, to send a SRVCC PS to CS Request to the MSC including an vSRVCC flag, after receiving the HANDOVER REQUIRED from the eNB.

TS 23.216 states the following:

5.3.4a
UE enhanced for vSRVCC

3GPP vSRVCC UE signals its vSRVCC capability to the network. The vSRVCC capability is separate from SRVCC capability as defined in section 5.3.4.2.
…..

Section 5.3.4a is an explicit statement that informs stage 3 that:

1. A capability indication needs to be signalled from the UE to the network to indicate that the UE has vSRVCC capability.
2. The existing SRVCC capability cannot be used to signal the vSRVCC capability.

However what is not clear are the following:

1. What is the relationship between the new vSRVCC capability (Rel-11) and the existing SRVCC capability (Rel-8/9/10)?

a. Does the new indicator represent the additional capabilities that the UE has in addition to those it has in Rel-8, Rel-9 and Rel-10 for SRVCC; or

b. Does the new indicator represent a capability of the UE that is independent of the existing SRVCC capability, i.e. is it possible for the UE to have the capability to perform vSRVCC, but not perform SRVCC?
2. If 1a is the way forward, then when the UE sets the vSRVCC indicator, the UE must set the SRVCC indicator to indicate that it has the capabilities of the previous releases (for backward compatibility reasons). CT1 can additionally decide the semantics of the vSRVCC indicator, either:
a. Even though the SRVCC indicator is set, the vSRVCC indicator alone can automatically imply to the network that the UE supports SRVCC, i.e. vSRVCC indicator could drive both "SRVCC operation possible" and "vSRVCC operation possible". 

b. vSRVCC indicator is just the extra features on top of the previous releases, and the network always takes both the SRVCC and vSRVCC indicators into account.
Currently in Stage 2, there is no explicit statement that links the two indications together.
If the new indicator represents the capabilities on top of those in previous releases (Approach 1a) then:

· It would not be possible to have a device that can only make conversational video calls and perform vSRVCC only i.e. does not have the ability to perform voice call and SRVCC (even for emergency calls).
· It would not be possible to have a device that can perform voice and conversational video calls, but only have the ability to perform vSRVCC but not SRVCC.
However, further Stage 2 text in TS 23.237 may imply that Approach 1a is the way forward:
6.3.1.2
Access Transfer Procedures

…….

For vSRVCC procedure, MSC server enhanced for vSRVCC negotiates with the SCC AS to determine whether the most recently active bi-directional sessions is voice or voice+video.
This relates to the following scenario:
· Scenario 1: UE has an active voice session and an active voice/video session in IMS 

When the MSC receives the STN-SR and the vSRVCC flag over Sv from the MME, the MSC offers active voice and active video media for pre-defined codecs in the SDP. If the voice session was the most recently made active, then the voice session would be transferred by the SCC AS and not the voice/video session. 
Similarly in the following scenario, the active voice session is transferred:

· Scenario 2: UE has an active voice session and an held voice/video session in IMS 

Additionally, there may be the case where the UE only has a voice/video session and the SCC AS decides to just transfer the voice media of the session, e.g.
· Scenario 3: UE only has a held voice/video session in IMS

The requirements in Stage 2 do not allow for a held voice/video call to be transferred to the CS domain since there is no support for held CS video-calls. However, in this scenario, it is still not discussed whether it is possible that the SCC AS allows the voice media of the call to be transferred to the CS domain as a held voice call if the UE and the Network support the MSC server assisted mid-call feature using existing mechanisms. This needs to be clarified in stage-2.
TS 24.237 currently states the following:
4.2.2
PS-CS session continuity, Single Radio

In order to allow for PS-CS session continuity, Single Radio, SR-VCC procedures assume that filter criteria cause all sessions subject to SRVCC to be anchored in an SCC AS as described in 3GPP TS 23.216 [15]).
So it must be assumed that (for the scenarios 1 and 2) if the user has a voice session anchored in SCC AS, then it can be subject to SRVCC.
However, in the case of scenario 3, the SCC AS would need to make an implicit assumption that the voice/video session can also be subject to SRVCC and not necessarily vSRVCC.

Scenario 3 also highlights an interesting issue that in Rel-10, it does not matter if the dialogs supporting a session contained media components other that speech (as long as an inactive media speech component exists), if the UE and network support MAM, then the SCC AS will transfer the held voice call (see TS 24.237 excerpt below). Therefore, it could be an implicit assumption that the same behaviour would exist in Rel-11. 
9.3.2A
SCC AS procedures for PS to CS access transfer with MSC server assisted mid-call feature

The SCC AS shall apply the MSC Server assisted mid-call feature if:

1.
the Contact header field of the SIP INVITE request due to static STN includes the g.3gpp.mid-call media feature tag as specified in annex C;

2.
one of the following is true:

A.
at least one dialog supporting a session with active speech media component exists for the user identified in the P-Asserted-Identity header field and the Contact header field provided by the SC UE at the establishment of the dialog supporting a session with active speech media comonent which has been most recently made active includes the g.3gpp.mid-call media feature tag as described in annex C; or

B.
no dialog supporting a session with active speech media component exists for the user identified in the P-Asserted-Identity header field, one or more dialogs supporting a session with inactive speech media component exists for the user and the Contact header field provided by the SC UE at the establishment of the dialog supporting a session with inactive speech media component which became inactive most recently includes the g.3gpp.mid-call media feature tag as described in annex C;
SUMMARY : 
Depending on the configuration of the initial filter criteria for anchoring IMS sessions, if E-UTRAN has triggered vSRVCC, the SCC AS can decide to transfer a voice session (and not the voice/video session), which implies an assumption that a UE with vSRVCC capability also has SRVCC capability. More so, if the SCC AS can decide to transfer only the voice component of the voice/video session, there must be an implicit assumption that the UE can support SRVCC as well as vSRVCC.

However, in Rel-10, the SCC AS can obtain the UE SRVCC capability from the HSS. Therefore, it would not be impossible to make decisions at the SCC AS whether to transfer a voice-only session or the voice component of a voice/video session based on the knowledge of the UE SRVCC capability. 
Annex A analyses all the scenarios for all of the possible combinations of support assuming that the SRVCC capability can be obtained by the SCC AS from the HSS.

CONCLUSION: 
It would be possible to support the case of vSRVCC indicator only set with the meaning that only voice+video transfer is supported, as long as the SCC AS has the knowledge of the UE SRVCC capability, to allow it to make an informed decision on whether to execute SRVCC. 
However, it could also be argued that this increases the complexity at the SCC AS and could result in modification of behaviour of the SCC AS that existed in Rel-10, and therefore the Rel-11 SCC AS should just assume that if it cannot perform vSRVCC, then it can perform SRVCC instead.
WAY FORWARD: 
1. At this meeting CT1 decides on standardising the new UE vSRVCC Capability.
2. If CT1 cannot decide on the relationship between the UE's SRVCC and vSRVCC capabilities, then CT1 sends an LS to SA2.
3. If CT1 can decide on the relationship between the UE's SRVCC and vSRVCC capabilities then CT1 can additionally decide the semantics of the vSRVCC indication.
Annex A: Combinations of UE and Network Support for SRVCC and vSRVCC
	Cases
	UE Support


	Session(s)
	Network support



	
	IMS voice calls 
	SRVCC 
	IMS video calls
	vSRVCC
	
	SRVCC only
	vSRVCC only
(NOTE 3) 
	Both SRVCC and vSRVCC

	1
	x
	-
	-
	-
	voice
	N/A
	N/A
	N/A

	2
	x
	x
	-
	-
	voice
	Perform SRVCC
	No handover
	Perform SRVCC

	3
	-
	-
	x
	-
	voice/video
	N/A
	N/A
	N/A

	4
	-
	-
	x
	x
	voice/video
	No handover
	Perform vSRVCC 
	Perform vSRVCC

(NOTE 1)

	5
	x
	-
	x
	x
	voice
	No handover 
	No handover


	No handover 

	
	
	
	
	
	voice/video
	No handover


	Perform vSRVCC


	Perform vSRVCC

(NOTE 1)

	
	
	
	
	
	voice and voice/video 
	No handover
	Perform vSRVCC


	Perform vSRVCC

(NOTE 2)

	6
	x
	x
	x
	-
	voice
	Perform SRVCC
	No handover
	Perform SRVCC

	
	
	
	
	
	voice/video
	QCI=1 bearer split. MSC offers voice only.
	No handover
	QCI=1 bearer split. MSC offers voice only.

	
	
	
	
	
	voice and voice/video 
	QCI=1 bearer split. MSC offers voice only.
	No handover
	QCI=1 bearer split. MSC offers voice only.

	7
	x
	x
	x
	x
	voice
	Perform SRVCC
	No handover
	Perform SRVCC

	
	
	
	
	
	voice/video
	QCI=1 bearer split. MSC offers voice only
	Perform vSRVCC 
	Perform vSRVCC (NOTE 4)

	
	
	
	
	
	voice and voice/video
	Transfer voice session
	Perform vSRVCC
	Follow rules in TS 23.237 for transfer of voice or voice/video session


NOTE 1: The MSC offers voice and video. If the SCC AS is unable to go ahead with the transfer of the voice/video session because the session is Held, it can retrieve the UE SRVCC capability from the HSS (rel-10 functionality). If this is FALSE, it cannot continue the session transfer for voice only media.

NOTE 2: If the voice/video session is Held, the SCC AS would not go ahead and transfer the voice session because the UE SRVCC Capability (that the SCC AS retrieved from the HSS) is FALSE. If the voice session was the most recently made Active session, this would not be transferred and the voice/video session would be transferred instead.   

NOTE 3: As the network does not support SRVCC, then if the voice/video session cannot be transferred, the SCC AS cannot transfer a voice session instead or only the voice component of the voice/video session.

NOTE 4: What should the handling be if the voice/video session is Held. Should the SCC AS transfer Held voice media only if the UE and Network support the MAM feature?
