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1 Introduction
In RP#97, the granularity of per-FR gap capability is discussed and the following conclusion is reached. RAN2 is tasked to progress on this issue and taking 3 different solutions as candidates. 

Conclusion F1: The following Root Cause / Justification is applicable:
 a) the possibility to do gapless measurements is valuable, which is possible by using per-FR-gaps,
 b) the assumption behind per-FR-gaps that FR1 and FR2 has separate resources in the UE is no longer true, and is the main reason why per-FR gaps need more fine-granular capability, or why other solution like needforgap should be considered.

Conclusion F2: RAN2 to be tasked to progress this issue (also taking into account comments collected at TSG RAN), including solutions
[bookmark: _Hlk115278696]Alt 1.1 (More fine grained capability for Per-FR-Gaps, 1 bit per BC),
Alt 1.3 (more fine grained capability for Per-FR-Gaps - limited by number of carriers), and
Alt 2 (Use similar framework/procedure as for ”NeedForGap”).

Conclusion F3: RAN2 to consider Alt. 1.1, 1.3 and 2, and discuss the signaling overhead and network processing requirements/complexity. RAN2 is tasked to provide results after one Quarter, and leave final decision(s) to TSG RAN.

2 Discussion
2.1 Impact to legacy capability
In current per-FR gap capability design (as below), the UE can indicate a per UE capability on whether it supports per-FR gap configuration. If the UE indicates this capability, it implies that the UE supports per-FR gap configuration for all supported BC.

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	[bookmark: _Hlk115278285]independentGapConfig
This field indicates whether the UE supports two independent measurement gap configurations for FR1 and FR2 specified in clause 9.1.2 of TS 38.133 [5]. The field also indicates whether the UE supports the FR2 inter-RAT measurement without gaps when (NG)EN-DC is not configured.
	UE
	No
	No
	No



It should be the common understanding that 3GPP should NOT change the meaning of old capability as there will be NBC change to both UE and NW. While we are discussing the finer granularity for per-FR gap capability, it should be noted that the legacy UE that supports per-FR gap (for all BC) should not be impacted. We consider the new fine-grained capability (no matter which alternatives) and the old capability (independentGapConfig) to be mutual exclusive. There is no reason to indicate both capabilities, which may just create confusion.

It is better to confirm the backward compatible issue before disusing the detail solution of new signaling.

Proposal 1: RAN2 confirms that the meaning of legacy per-FR gap capability (i.e. independentGapConfig) is NOT change. It indicates that the UE supports per-FR gap configuration for all supported BC.

Proposal 2: If a UE supports independentGapConfig, it shall not indicate fine grained per-FR gap capability using new signaling. If a UE indicate per-FR gap capability with new fine grained signaling, it shall not indicate support of independentGapConfig.

2.2 Discussion on Candidate Solutions
In RP#97, the following 3 alternatives are suggested
· Alt 1.1: More fine grained Cap for Per-FR-Gaps, 1 bit per BC
· Alt 1.3: more fine grained Cap for Per-FR-Gaps - limited by number of carriers
· Alt 2: Use similar framework/procedure as for ”NeedForGap”

The following is our comment for each alternative.

Alt 1.1 – One bit per BC
· It is simple and straightforward. Companies understand how this work
· It may create much more overhead considering the fallback principle of capability reporting.
· If the UE supports a BC with 5CC but only supports per-FR gap while 4 CC (or less) is configured in this BC. The UE has to report this BC twice and indicates per-FR gap support for 4CC (fallback of the 5CC BC) case only. 

Alt 1.3 – limited by number of carriers
· It should be clarified that this based on the number of DL or UL CC (Assuming DL CC)
· We understand this is a per UE capability
· The UE indicates this number implies that it supports per-FR gap for the BC with lower or same DL CC number.
· There is limit flexibility for the capability as the supporting of per-FR gap could only depends on the number of CC (no other factor)

Alt 2 – Use similar framework/procedure as for ”NeedForGap”
· It is flexible reporting with low signaling overhead
· It need additional works for MR-DC as dynamic “NeedForGap” reporting only supports NR SA for now. How to indicate MN due to BC is changed by SN is unclear. Whether additional inter-node signaling is needed should be clarified.

Considering the discussion complexity and signaling overhead. We think that Alt 1.3 probably a good way forward to resolve this issue.

Proposal 3: Introduce a per UE capability to indicates whether the UE supports per-FR gap with maximum number of DL CC. It implies that the UE supports per-FR gap configuration for a supported BC with DL CC number less than or equal to the indicated number.

3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: RAN2 confirms that the meaning of legacy per-FR gap capability (i.e. independentGapConfig) is NOT change. It indicates that the UE supports per-FR gap configuration for all supported BC.

Proposal 2: If a UE supports independentGapConfig, it shall not indicate fine grained per-FR gap capability using new signaling. If a UE indicate per-FR gap capability with new fine grained signaling, it shall not indicate support of independentGapConfig.

Proposal 3: Introduce a per UE capability to indicates whether the UE supports per-FR gap with maximum number of DL CC. It implies that the UE supports per-FR gap configuration for a supported BC with DL CC number less than or equal to the indicated number.



