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1. Introduction
During RAN#54 plenary, some conclusions were made about FDD&TDD dual mode FGI/capabilities aspect [1]. And there is an email discussion, i.e. [76#36] - LTE: Handling of FDD/TDD capabilities. There were some potential solutions proposed during the email discussion. In this contribution, we would like to discuss these solutions and give our preference.
2. Discussion
2.1 Current Solutions Analysis
According to RAN plenary liaison, there are following conclusions:
	(a) 3GPP RAN believes that the issue discussed in the incoming LS does exist, i.e. UEs may have some different capabilities/FGI settings for LTE FDD and for LTE TDD modes, e.g. in the areas related to inter-RAT support.

(b) 3GPP RAN recognized that the issue is time sensitive, and agreed that a full mobility solution would be needed for idle mode and connected mode, preferably within the next quarter, and from Rel-9 onwards as no inter-mode mobility use case for “dual duplex mode” UEs was identified for Rel-8.

(c) 3GPP RAN expects RAN WG2, and RAN WG1 where necessary, to identify a “subset of UE capabilities and FGIs that is allowed to be different for dual duplex mode UEs”. 3GPP RAN #55 will take the final decision on this subset. Note that RAN1 and RAN2 should consider features of all Releases for this, including Release 8.

(d) 3GPP RAN also expects RAN WG2 to develop a solution that can address the above case of UEs having some different capabilities/FGI settings for LTE FDD and for LTE TDD modes. The flexibility of this solution will be limited by the subset of point (c). 
(e) 3GPP RAN kindly asks SA WG2 to assist RAN2 where necessary on the idle and connected mode components of the issue.
(f) CT1 is kindly asked to take note of this important work, given that, depending on the solution, there may also be some changes needed to their specifications


During the email discussion, 4 solutions are proposed as below:
· Solution 1: TAU update (idle mode only): UE uses TAU to indicate changed FGIs/capabilities.
· Solution 2: FDD FGI/UE capability first: UE indicates the FDD FGIs/capabilities with current signalling and TDD FGIs/capabilities in an extension signaling.
· Solution 3: Mode-dependent FGI/UE capability signalling: UE indicates the FGIs/capabilities according to the eNB mode at attach-time, and indicates the other-mode FGIs/capabilities in an extension signaling.
· Solution 4: Signallling differences to common set: UE indicates the common FGIs/UE capabilities, and uses extension to indicate both FDD and TDD delta to this set.
For solution1, although there is no impact on the signaling, it only applies to idle mode. According to RAN conclusion (b), it is agreed to have a full mobility solution both for idle and connected modes. Hence it is not an appropriate solution.
For solution 2, it is a full modes solution and it only impacts TDD mode equipments. As this solution prioritizes FDD over TDD and leaves all impacts to TDD, this solution shall not be adopted. 
For solution 3, it is a full modes solution. To reduce the ASN.1 impact, the most proper way is to redefine RAT-Type as Samsung and Qualcomm proposed, i.e. to replace a spare value in RAT-Type with eutra2. It seems very simple, but according to RAN plenary conclusion (c) and (d), some restrictions should be identified to restrict which capability could be different and which capability must be the same for FDD and TDD. If using this method, there still would be a risk that for some mandatory IEs which should be the same for both modes, but the UE sets them differently. Then there may be some more work to do for network, such as the network should check if the capabilities are set correctly or not or it should ignore the information which should be the same in the extension container. So this solution may cause some other issues and increase test charge. Although it seems not introducing much signaling impact from ASN.1 point of view, in order to give some clear restrictions on FDD and TDD developments, we still need to identify which capability or FGI should be the same for TDD and FDD modes and which not. So it doesn’t reduce our workload and may increase some signaling overhead since there are many duplicated parameters which are mandatory present. So this solution should be enhanced.
For solution 4, it is a full modes solution. Similar to solution 3, which capability or FGI should be the same for FDD and TDD modes or not should be identified. And it may cause that the legacy eNB treats this UE as a downgraded UE since only common capabilities and FGIs are set in current signaling and the legacy eNB will ignore the extension container part. But we think this solution is better than solution 3, because this would reduce some signaling overhead and it would be very clear and easy to see which capabilities and FGIs could be different for FDD and TDD modes.
Proposal 1: Solution 4 is the baseline to solve the FDD/TDD dual-mode capabilities and FGIs issue.
2.2 Enhancement of solution 4
In order to resolve the solution 4’s drawback, i.e. the UE is treated as downgraded UE by legacy eNB, the UE could also report the attach-time mode capabilities in current signalling with common capabilities and report both delta capabilities of both modes in the extension signalling container. Then the legacy eNB which is in the attached network could know the full capabilities of that mode. And if it moves into another mode network, i.e. the network is a dual-mode network, the eNB could get the correct capabilities according to common set and delta sets since it could decode the extension signalling. 
For inter-RAT case, e.g. a UE will move from UTRAN to E-UTRAN, it could report the capabilities of the mode that the UE is configured to measure or the mode of the best cell it has measured in current signalling and delta capabilities of both modes in extension signalling. As if E-UTRAN network is single mode network, and the UTRAN will only configure this mode related measurement to the UE, so the UE knows which mode capabilities should be reported in current signalling. And if E-UTRAN network is dual-mode network, it could decode the extension signalling and could understand correctly.
According to analysis above, this enhancement solution is an effective and flexible solution.
Proposal 2: It is allowed to report both FDD/TDD common set and the attached mode delta capabilities in the current signalling to avoid downgrading UEs.
3. Conclusion

In this contribution, some solutions for handling FDD/TDD dual mode capabilities and FGIs are analyzed, and one enhancement of solution 4 is proposed.
Proposal 1: Solution 4 is the baseline to solve the FDD/TDD dual-mode capabilities and FGIs issue.
Proposal 2: It is allowed to report both FDD/TDD common set and the attached mode delta capabilities in the current signalling to avoid downgrading UEs.
We kindly ask RAN2 to discuss and consider these proposals.
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