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1. Introduction

In SA2#86,  SA2 discussed solution about Video Domain Selection within REL10 time frame in S2-112986.  The LS from SA2 to CT1 is asking whether there is more efficient way to achieve this needs.  This paper summarizes and proposes potential solution on this issue.
2. Use case scenario (what is the problem with existing specification)
In existing specification, TS 23.122 specifies “Voice Domain Selection” which is used by UE to select appropriate technology(e.g. CSFB or IMS voice) before initiating voice call.  But it does NOT mention about “Video call” and thus UE behavior is undeterministic.  This may cause UE fails to establish video call in the following scenario.
UE preference and Domain Selection Scenario in Current Specification:

- Certain PLMN support both CSFB and IMS voice call but NOT support IMS Video call (e.g. VoIMS indication is set as “1” by serving MME during Attach/TAU procedure in this example)
- “Voice Domain Selection” is used to select appropriate domain before initiating voice call (e.g. UE is configured as “IMS voice preferred CS voice secondary” in this example)
- “Voice Domain Selection” is performed like following figure (original figure is TS23.221 Annex A.2.2) and UE select “IMS Voice” for voice call intiation. 
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One concern here is that if UE tries to initiate IMS Video call but failed if the IMS does NOT support IMS Video, it is possible for the UE to give up Video call initiation even if the UE can use CSFB for Video call purpose.
2.1 Considration on other scenaios

Attached spread sheet lists up all possible pattern when UE initate Video call from CSFB/IMS UEs. Among all those possible patterns, this paper proposes to focus on only Pattern 9 where UE is both attached to non-EPS services and registered to IMS as a result of Voice Domain Selection. The reason is as follows;

1. The LS is asking Rel-10 possible solution, hence it should better to limit the work scope and we do not see the needs on remaing patterns so far.

2. Certain operator can configure UE as “IMS prefered CS secondary” using OMA MO, then no problem even if focus on only Pattern 9 in REL10 and consider other cases in REL11.
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2.2 Analysys on possible UE behavior on Pattern 9 in the spreadsheet
Before we start consider actual solution, we should better analyse and decide “which UE behavior is appropriate when UE noticed IMS video call is NOT possible”.  There exist three possible UE bahavior scenario as following;

Scenario-1:  IMS video fallbacks to IMS voice automatically (without user intervention)

Scenario-2:  UE re-select 2G/3G
Scenario-3;  UE perform CSFB

In Scenario-1, SA2 has already discussed the possibility but concluded this behavior is NOT appropriate even when the behavior is technically possible.  One reason is that user of the UE may claim that his/her UE is broken because he/she tried Video call but UE/NW automatically fallback to IMS voice call.  
In Scenario-2, there is no necessity to perform 2G/3G reselection if CSFB is availabel for the UE.

So this paper proposes that Scenario-3 is expected UE behavior in this study.

3. What is required to fullfill SA2 requirement
”UE enable to select an appropriate domain when it initiates a video-call in minimum set-up latency”
Above is not clearly mentioned in LS from SA2 but it is natural that “minimum latency is better”.
4. Solution Alternatives　
4.1 Solution 1 (MO extension which was proposed in S2-112986) 
The following is snip from S2-112986 (on TS 23.221 which was postponed in the last SA2 meeting).

“If the UE is configured not to initiate the video call over IMS by IMS Management Object as defined in TS 24.167[xx], UE shall not initiate the video call over IMS but perform CSFB for video call origination if voice domain selection described below allows CSFB. UE also shall not initiate to add the video media onto the active voice media if IMS Management Object does not allow the video call over the IMS.”
The above text proposes to add new MO leaf into 24.167 which indicates “whether UE can use IMS when initiating Video call” and if it is not allowed by MO and CSFB is available for the UE, then UE perform CSFB instead of just giving up.

4.1.1 Analysys and Evaluation in Solution-1
There exists following 4 typical use case pattern.　 
	
	Support of IMS Video call in HPLMN?
	Support of IMS Video call in VPLMN?
	OMA DM MO configuration (UE is allowed to initiate IMS Video call?)
	UE behaviour

	
	
	
	
	In HPLMN
	In VPLMN

	Pattern 1

(No Problem)
	No
	No
	No
	UE does not initiate IMS Video call.  No problem
	UE does not initiate IMS Video call.  No problem

	Pattern 2

(No Problem)
	No
	Yes
	No
	UE does not initiate IMS Video call.  No problem
	UE does not initiate IMS Video call.  No problem

	Pattern 3

(No Problem)
	Yes
	Yes
	Yes
	UE initiate IMS Video call and NW support it. No problem.
	UE initiate IMS Video call and NW support it. No problem.

	Pattern 4

(Problem)
	Yes
	No
	Yes
	UE initiate IMS Video call and NW support it. No problem.
	UE initiate IMS Video call but NW does NOT support it. UE can not know about it before UE send INVITE request with Video SDP. Problematic. 


4.1.1 Analysis and Evaluation in Solution 4-1.

It looks “Pattern 4” has problem.  This is due to the fact that MO is only managable from HPLMN and UE can not know information about VPLMN when UE is roaming out.  Because this solution is not able to cover all the cases, it is not proposed to use this solution.
4.2 Solution 2 (Rejection of IMS Video call in IMS level) 
Another option is do nothing before UE intiate IMS Video call but specify the “UE reaction when IMS Voice call initiation is rejected by NW”.  

4.2.1 Analysis and Evaluation in Solution 2.
This soluton does NOT require any extension of MO nor extension of NW feature support IE.  But this solution requires interaction between NAS layer and IMS layer and thus there is a possibility that UE implementation can be complicated (UE firstly decide to use IMS for voice call but if it failed to establish IMS Video call, then it asks NAS layer to initiate Video call using CSFB).  In addition to above, this solution may cause “signaling load problem” and “latency problem” because this solution means UE have to send SIP INVITE for video call each time user initiate Video call.  Moreover, if SA2 decide to cover use case other than pattern 9 in REL11 timeframe, then more impact is expected to CT1 specification to cover those cases. 
4.3 Solution 3 (introducing new bit into EPS network feature support IE) 
Another option is to introduce a new bit into EPS network feature support IE like following.
	8
	7
	6
	5
	4
	3
	2
	1
	

	EPS network feature support IEI
	octet 1

	Length of EPS network feature support contents
	octet 2

	0
	New bit
	ESR
PS
	CS-LCS
	EPC-LCS
	EMC BS
	IMS VoPS
	octet 3


The meaning of this new bit is “IMS ViPS” (IMS video over PS session indicator).  This is very similar with the idea of “IMS VoPS” bit.  
4.3.1 Analysis and Evaluation in Solution-3.

Because this new bit represents the status of serving network with regard to NW side capability of IMS Video call, there is no concern in roaming case which is pointed out in section 4.1. In addition, by using this solution, domain selection is accomplished before UE send SIP INVITE message with Video SDP (without knowing whether the NW support IMS Video call) and can reduce signalling load which is NOT necessary. 

In addition to above, by applying this solution, then logic of “Video Domain Selection” is all up to upper layer decision (which is specified in TS23.221).  This means it is all up to SA2 decision in which case SA2 try to cover within REL10. (e.g. Even if SA2 try to cover only specific case (e.g. UE can use both IMS and CSFB) within REL10 and expand it in comprehensive way within REL11 time frame, there is no impact in REL11 CT1 specification)
5.  Comparison of solutions
	Solution　
	Pros
	Cons

	Solution1
	Impact is limited within MO
	It coves above patterns only 1-3, i.e. roaming case not coverd.

	Solution2
	Can cover above all patterns 1-4..

No additional bit or MO leaf required.
	Un-optimized procedure. I.e., UE can not determine whether the NW support IMS Video call or not before sending SIP INVE request with Video SDP
UE implemenation wrt interaction between NAS layer and IMS layer inside UE can be complex (UE first try IMS video but if it failed then try to CSFB).

If SA2 decide to cover other cases than pattern 9, it may cause CT1 impact in REL11 because this solution only address pattern 9.

	Solution3
	Can cover above all patterns 1-4.

UE can accmplish domain selection before initiating IMS Video call and thus can reduce unnecessary SIP signaling and also set-up latency.
The most comprehensive solution (which can cover all cases in the spread sheet).
	No specifically identified.

Note that remaining spare bits in NW feature support IE is 2 bits. If CT1 decide to use one bit for resolving this issue, then remaining spare bit is only one bit. (But maybe this is not so critical because we can introduce another new IE like NW feature support 2 even when we use all remaining spare bit in NW feature support IE)


6.Proposal
From above mentioned analysis, Solution3 is better. So this paper proposes to send reply LS to SA2 based on the agreement.
Please see detail in companion CR in C1-113037 which realized Soluton3.
Draft LS to SA2 is available in C1-113038.

Note that this paper proposes to agree this CR after SA2 decision has been made because Solution 3 clearly requires corresponding Stage2 change on TS23.221 first.
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All patterns and Analysis

		

		1. Purpose of this material

				To sort out what is "appropriate behavior" when the UE camps on LTE and initiate Video call but call initiate is failed (either UE knows the NW does NOT support IMS Video or found out the fact during IMS Video call initiation).

		2. Assumption

		This material assumes that UE is camping on LTE.

		No consideration when UE camps on UTRAN/GERAN.

		UE behavior on MT (Mobile terminating video call) case is also out of scope of this document.

		3. Pattern

				YELLOW cells(Pattern 9) is pattern corresponding DISC paper describes.

				BLUE cells (Pattern 4, 13, 16) are patterns where UE select IMS voice as the result of VDS and the UE behavior when IMS video failed shall be specified.

				In pattern 4, 13, 16,  possible UE behavior when UE failed Video call are one of the followings:

				Alt1.  Fallback to IMS Voice (give up Video call)

				Alt2.  UE reselect 2G/3G

				In addition to avove, Pattern 9 has one more altenative on UE bahavior because CSFB is available in this case;

				　　　　Alt3. UE perform CSFB

				It is somehow clear that we should resolve Pattern 9.

				Whether we should specify the UE behavior also in Pattern 4, 13, 16 is upto CT1 decision.

				One concern about start considering 4, 13, 16 is that this might reslt in "heavy impact" in REL10 specifiaction.

				One possibility is that "CT1 specifies about UE behavior only on Pattern 9 in REL10 timeframe and specify other cases in REL11".

						UE capability		Is UE able to reselect 2G/3G?		Outcome of Voice Domain Selection(VDS)		Is UE able to perform CSFB as the result of VDS? (Is UE attached to non-EPS services?)		Is UE able to use IMS as the result of VDS (Is UE registered to IMS?)		In which mechanism UE will use when initiating Video call?		Possible UE behavior when it failed to initiate Video call		NOTE

				Pattern 1		CSFB only		YES		The UE does NOT perform VDS.		YES		NO		CSFB		Assumes that CSFB does NOT fail. No more actions wrt Video Domain Selection.		There is a possibility that UE finds out that Video is NOT available in case it moves to 2G. But it is a general problem when using CSFB.

				Pattern 2		IMS only (without 2G/3G capability)		NO		The UE does NOT perform VDS.		NO		YES		IMS Video		Alt1. Fallback to IMS voice		Pattern 2 and 3 are UE which only support IMS.  VDS is performed by UE which support both CSFB and IMS.  So, pattern 2 and Pattern 3 is just informative when considering Video Domain Selection.

				Pattern 3		IMS only (with 2G/3G capablity)		YES		The UE does NOT perform VDS.		NO		YES		IMS Video		Alt1. Fallback to IMS voice
Alt2. reselect 2G/3G		The same with above.

				Pattern 4(IMS prefererd)		CSFB+IMS		YES		State 2-1-1		NO		YES		IMS Video		Alt1. Fallback to IMS voice
Alt2. reselect 2G/3G		We should resove this pattern in addition to pattern 9?

				Pattern 5(IMS prefererd)		CSFB+IMS		YES		State 2-1-2		YES		NO		CSFB		Assumes that CSFB does NOT fail. No more actions wrt Video Domain Selection.		There is a possibility that UE finds out that Video is NOT available in case it moves to 2G. But it is a general problem when using CSFB.

				Pattern 6(IMS prefererd)		CSFB+IMS		YES		State 2-1-3		NO		NO		This UE does NOT initiate voice call initiation.  Video call is also prohibilited.		Notifiy the user that "Video call intiation is NOT allowed" (same with when it initiates Voice call)

				Pattern 7(IMS prefererd)		CSFB+IMS		YES		State 2-1-4		NO		NO		perform 2G/3G reselection and not in LTE		Don’t' care
(UE is already in 2G or 3G)

				Pattern 8(IMS prefererd)		CSFB+IMS		YES		State 2-2-1		YES		NO		CSFB		Assumes that CSFB does NOT fail. No more actions wrt Video Domain Selection.		There is a possibility that UE finds out that Video is NOT available in case it moves to 2G. But it is a general problem when using CSFB.

				Pattern 9(IMS prefererd)		CSFB+IMS		YES		State 2-2-2		YES		YES		IMS Video		Alt1. Fallback to IMS voice
Alt2.  reselect 2G/3G
Alt3. Perform CSFB because it is available		This pattern is which corresponding DISC paper describes.  This is a special case where both IMS and CSFB is available from UE. No doubt, UE can perform CSFB in this case.

				Pattern 10(IMS prefererd)		CSFB+IMS		YES		State 2-2-3		NO		NO		This UE does NOT initiate voice call initiation.  Video call is also prohibilited.		Notifiy the user that "Video call intiation is NOT allowed" (same with when it initiates Voice call)

				Pattern 11(IMS prefererd)		CSFB+IMS		YES		State 2-2-4		NO		NO		perform 2G/3G reselection and not in LTE		Don’t' care
(UE is already in 2G or 3G)

				Pattern 12(CS prefered)		CSFB+IMS		YES		State 3-1		YES		NO		CSFB		Assumes that CSFB does NOT fail. No more actions wrt Video Domain Selection.		There is a possibility that UE finds out that Video is NOT available in case it moves to 2G. But it is a general problem when using CSFB.

				Pattern 13(CS prefered)		CSFB+IMS		YES		State 3-2		NO		YES		IMS Video		Alt1. Fallback to IMS voice
Alt2. reselect 2G/3G		We should resove this pattern in addition to pattern 9?

				Pattern 14(CS prefered)		CSFB+IMS		YES		State 3-3		NO		NO		This UE does NOT initiate voice call initiation.  Video call is also prohibilited.		Notifiy the user that "Video call intiation is NOT allowed" (same with when it initiates Voice call)

				Pattern 15(CS prefered)		CSFB+IMS		YES		State 3-4		NO		NO		perform 2G/3G reselection and not in LTE		Don’t' care
(UE is already in 2G or 3G)

				Pattern 16(IMS only)		CSFB+IMS		YES		State 4-1		NO		YES		IMS Video		Alt1. Fallback to IMS voice
Alt2. reselect 2G/3G		We should resove this pattern in addition to pattern 9?

				Pattern 17(IMS only)		CSFB+IMS		YES		State 4-2		NO		NO		This UE does NOT initiate voice call initiation.  Video call is also prohibilited.		Notifiy the user that "Video call intiation is NOT allowed" (same with when it initiates Voice call)

				Pattern 18(IMS only)		CSFB+IMS		YES		State 4-3		NO		NO		perform 2G/3G reselection and not in LTE		Don’t' care
(UE is already in 2G or 3G)

				Pattern 19(CS only)		CSFB+IMS		YES		State 5-1		YES		NO		CSFB		Assumes that CSFB does NOT fail. No more actions wrt Video Domain Selection.		There is a possibility that UE finds out that Video is NOT available in case it moves to 2G. But it is a general problem when using CSFB.

				Pattern 20(CS only)		CSFB+IMS		YES		State 5-2		NO		NO		This UE does NOT initiate voice call initiation.  Video call is also prohibilited.		Notifiy the user that "Video call intiation is NOT allowed" (same with when it initiates Voice call)

				Pattern 21(CS only)		CSFB+IMS		YES		State 5-3		NO		NO		perform 2G/3G reselection and not in LTE		Don’t' care
(UE is already in 2G or 3G)
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