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1.
Introduction
During RAN2#83 meeting, the need for MFBI inter-RAT capabilities was discussed in [1], but no conclusion was made. 
The objective of this email discussion is to continue the discussion on the need for inter-RAT capabilities: 

[83#10][Joint/MFBI] Discuss the need for inter-RAT capabilities (Huawei)

-
Discuss whether inter-RAT capabilities for support of MFBI are beneficial and needed 

=>
Intended outcome: Email discussion summary and optionally CRs

Companies are invited to provide their input to this email discussion before the deadline of Thursday, 2013-09-26, 23:59 Pacific Time.
2.
Discussion
2.1 Clarifications on potential issues
As discussed in [1], following issues may happen:

Case 1: HO from E-UTRA to UTRA
Issue 1:  Ping-pong problem exists;
Note 1: the problem may happen if the network moves (HO) the non-MFBI capable UE from E-UTRA to the UTRA cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
Case 2: HO from UTRA/GERAN to E-UTRA
Issue 2: The HO procedure may fail;

Issue3: Ping-pong problem exists;

Note 2: the problem may happen if the network moves (HO) the non-MFBI capable UE from UTRA/GERAN to the E-UTRA cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
Case 3: Redirection from E-UTRA to UTRA

Issue 4: The call setup delay will be increased too much or the call may fail;
Note 3: the problem will happen if the network moves (redirection) the non-MFBI capable UE from E-UTRA to the UTRA cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
Case 4: Redirection from UTRA/GERAN to E-UTRA

Issue 5: the delay will be increased or redirection may fail;
Note 4: the problem will happen if the network moves (redirection) the non-MFBI capable UE from UTRA/GERAN to the E-UTRA cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
Case 5: the setting of “idleModeMobilityControlInfo”/” PRIORITY_INFO_LIST”
Issue 6: the UE has to search the incorrect frequency and bar it periodically;
Note 5: the problem will happen if the network configures incorrect inter-RAT frequencies as high priority, i.e. the corresponding UTRA/E-UTRA cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE;
Discussion #1: Companies are invited to provide views on above issues and whether there are other issues to be added?
Table 2.1-1, Comments on potential issues
	Company name
	Comments

	Huawei,HiSilicon
	Besides above issues, for HO/redirection from GERAN to E-UTRA/UTRA, the issue also exists.

	Ericsson
	Agree with above comment, however problem for GERAN is similar but slightly different, since GERAN BSS is not aware of UE-supported UTRA/EUTRA bands.

	CMCC
	Agree with above comment. The issue exists.

	Samsung
	Agree we also need to cover mobility from GERAN to (E)UTRA multi band cell

	NSN/Nokia Corporation
	Agree with Huawei comment.

	Intel
	Basically we agree on the issues but have following comments:

Case 1: We think that this issue can be potentially avoided if UTRAN sends RRC connection release with redirection info. 
Case 2: For the HO from UTRA to E-UTRA we consider this issue as not critical as target eNodeB has all the relevant information to determine at handover preparation phase whether UE is MFBI capable or not.
Case 3: We consider this issue only critical for CSFB scenario. 
Case 4: For the redirection from UTRA to E-UTRA by RRC connection release we consider this issue only critical for “return after CSFB” type of procedures.


2.2 Potential solutions
Based on online/offline discussion, following solutions can probably solve the issues mentioned in 2.1:
Solution 1: introduce capability bit for inter-RAT MFBI;

Solution 2: the target RAT rejects the HO procedure based on UE’s target RAT capability if the UE cannot support MFBI;

Solution 3: the Network shall not HO/redirect the UE regardless MFBI capable UE or non-MFBI capable UE to the inter-RAT cell in which the band indicated in legacy signalling cannot be supported by the UE;

Solution 4: the Network shall not set the “idleModeMobilityControlInfo”/” PRIORITY_INFO_LIST” for the inter-RAT frequencies, if the corresponding UTRA/E-UTRA cell in which the band indicated in legacy signalling cannot be supported by the UE;

Discussion #2: Companies are invited to provide views on

· If the above solutions could be considered to solve the issues?
· If there are other solutions to be added?
Table 2.2-1, Comments on the potential solutions
	Company name
	Comments

	Huawei,HiSilicon
	Yes, above solutions could be used to solve the issues respectively.

	Ericsson
	Only Solution 1 really solves the problem, the other Solutions are more workarounds to limit or avoid the effect.

	CMCC
	All the solutions could solve the issue. But solution1 is the most straightforward way to fix the problem.

	Samsung
	Same view as Ericsson

	NSN/Nokia Corporation
	All solutions seem to solve the problem.

	Intel
	We think that solution 1 will be of help for the network to optimize inter-RAT mobility procedures, so we share the same view as Ericsson, Samsung.


2.3 Preferred solution(s) and the impact on the specification
In the table 2.3-1, we list how to solve the issues with potential solutions. 

Table 2.3-1: the scope of solutions
	
	Solution 1
	Solution 2
	Solution 3
	Solution 4

	Issue 1
	X
	X
	X
	

	Issue 2
	X
	X
	X
	

	Issue 3
	X
	X
	X
	

	Issue 4
	X
	
	X
	

	Issue 5
	X
	
	X
	

	Issue 6
	X
	
	
	X


Discussion #3-1: Companies are invited to provide views on which solution(s) is preferred to solve the issues?
Table 2.3-2 preferred solution(s)
	Company name
	Preferred solution(s)

	Huawei,HiSilicon
	Solution 1, introducing inter RAT MFBI capability can solve all issues.

Solution 2+solution 3+solution 4 can solve the issues caused by MFBI; With solution 2, during HO preparation procedure target RAN has to identify if issue may happen instead of by source RAN. With solution 3/4, redirection and dedicated priority issue could be solved, but the drawback is that redirection/dedicated priority for MFBI cells cannot be used for MFBI capable UE if the corresponding UTRA/E-UTRA cell in which the band indicated in legacy signalling cannot be supported/ identified by the UE; That means we cannot get the gain from MFBI features for inter RAT redirection/dedicated priority setting. 
Therefore we prefer solution 1 to solve all issues.

	Ericsson
	We agree that Solution 1 solves the issues identified so far. And Solution 1 is also our preference from a protocol point of view. Since Solution 1 implies new (UE) requirements on existing feature in frozen release, we need to further discuss how to target this aspect.

	CMCC
	We prefer solution 1. The reason is mentioned in the previous table.

	Samsung
	We have a slight preference for solution 1 also as the alternative solutions are somewhat limited in functionality (i.e. it is not really possible to utilise the MFBI feature upon inter-RAT).

	NSN/Nokia Corporation
	We don’t have a big preference among solutions. But for solution1, why it is capability bit? Isn’t it so that intra-RAT MFBI supporting mandatory? And we added FGI in LTE?

	Intel
	We would be ok with solution 1 although it affects ASN.1 of frozen releases.


Discussion #3-2: Companies are invited to provide views on if any clarification on specification is needed?
Table 2.3-3 the impact on the specification
	Company name
	Whether any clarification is needed?

	Huawei,HiSilicon
	With solution 1, RAN2 needs to introduce inter RAT MFBI capability.
With solution 2+3+4, to avoid problems, some clarifications are needed. For instance in LTE specification, clarify “E-UTRAN may only redirect the UE to an UTRA frequency if the corresponding UTRA cell does not support MFBI”. And “E-UTRAN only provides an UARFCN corresponding to an UTRA band supported by the UE.”
In addition, LS to GERAN2 is needed;

	Ericsson
	We agree that, independent of selected Solution, clear clarifications should prefereably be added to the specification, to capture the intent.

	CMCC
	Agree with Huawei.

	Samsung
	The UE behaviour should of course be clearly specified. If we would go solution 2/3/4 it may be good to also clarify restrictions the network should observe

	Intel
	We agree with the comment from Ericsson and Samsung.


3. Summary
During the email discussion 8 companies provided view on issues via reflector, potential solutions and preferred solutions.

The majority on these questions are:

1 Companies agree the issues listed in section 2.1 exist. In addition, the issue also exists for GERAN, but some different. 

2 Companies agree the solutions listed in section 2.2 can solve or partially solve the issues. But except solution 1, other solutions will impact the effect of MFBI function.

3 Companies prefer or slightly prefer solution 1to solve the issues. But it should be discussed on how to capture it.

In addition, one potential solution to solve rSRVCC from GERAN to LTE is that the BSC will not send UE E-UTRA capabilities to the target eNB during HO procedure. With this solution, our original solution 2 does not work for HO from GERAN to LTE. The only solution will be either accept the potential HO failure/ping-pong or not do HO for MFBI case. 

Considering MFBI features were discussed in Rel-11 and RAN2 agreed to introduce it from Rel-8 for LTE, and from rel-10 for UMTS. Companies are still working on this feature, so we do not see the real impact on legacy UEs. Therefore we would propose to solve this issue completely as soon as possible.

Proposal 1: MFBI capability signalling is introduced for inter RAT case;

Another issue is in which release the inter RAT MFBI capability should be introduced?

For UMTS: UTMS MFBI capability was introduced from Rel-10 and early implementation is allowed. We prefer to use the same mechanism for inter RAT MFBI capability, i.e. introduce capability signalling to indicate LTE MFBI support from Rel-10;

For LTE: intra RAT MFBI capability was introduced from Rel-8 with FBI bit. Regarding inter-RAT MFBI, FBI bit or capability bit all can work. With FBI bit, the feature can be introduced from Rel-8, with capability bit the feature can only be introduced from Rel-9. We slightly prefer to introduce capability signalling to indicate UMTS MFBI support from Rel-9;

Proposal 2: 
· UMTS: introduce a capability bit to indicate LTE MFBI support from Rel-10;

· LTE: introduce a capability bit to indicate UMTS MFBI support from Rel-9;

The corresponding CRs on inter-RAT capabilities are presented in [2]-[5].
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