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1. Introduction
According to email discussion summary [1], basic root causes are identified as follows. 
1. the possibility to do gapless measurements is valuable, which is possible by using per-FR-gaps, 
1. 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.
To resolve this issue, three solutions were discussed. 
· 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)
· Alt 2 (Use similar framework/procedure as for ”NeedForGap”)
In this contribution, we discuss further on the solutions. 
2. Discussion 
It is our understanding that even if per FR gap per BC were introduced, it would be used to indicate whether the UE supports per UE or per FR gap in a certain BC. The need of gap (i.e. using gapless) in each FR band is still determined based on the existing rule whether the UE needs gap to measure inter-frequency MO or intra-frequency having different BWP unless the measurement gap requirement information (NeedForGaps) is reported.  
One concern raised for Alt 1.1 is that there is impact to the network on handling measurement gap because existing UE capability (independentGapConfig) will not be used by UE once new per-FR gap per BC is introduced. However, the same concern should be considered not only for per-FR gap per BC but also for all other alternatives because the UE will be using the new capability/NeedForGap to under-report. Therefore, this concern is not a factor to decide which alternative RAN2 should chose.  
In terms of signaling overhead, adding 1 bit (independent Gap) per BC is not so problematic but it may increase signaling overhead from BC signaling structure point of view.  If per FR gap is supported in lower BCs (i.e. fallback BCs) but not in super-set BCs, it would cause UE to report fallback BCs explicitly. RAN2 has been very cautious to avoid signaling fallback BCs explicitly. However, based on RAN plenary discussion, it is not clear whether the support of independent gap could be different between fallback BCs and super-set BC.
[bookmark: pro1]Proposal 1: In order to support Alt 1.1, RAN2 should ensure that the support of independent gap will not cause UE to signal fallback BCs explicitly. 
If it is likely that the support of independent gap could be different between fallback BCs and super-set BC, Alt 1.3 could address this issue by limiting fine grained capability support with the number of carriers. At the same time, it is questionable whether one value for the number of CCs can determine the support of independent gaps for all BCs. In addition, interpreting/restricting per BC level capability based on per UE capability might cause additional complexity. Therefore, if Alt 1-3 is deemed necessary, we prefer to introduce both information (independent gap, maximum number of CCs/bands if independent gap need to be disabled) per BC. It doesn’t need to be two independent information depending on the detailed signaling design.   
[bookmark: pro2]Proposal 2: In order to support Alt 1.3, both independent gap and maximum number of CCs/bands should be defined per BC.
Regarding RRC signaling based NeedForGap, the current signaling is to indicate whether gap is needed for each frequency band that gNB is interested for measurement i.e. potential candidates to configure it as MO. However, the motivation for per-FR gap per BC is to have finer granularity of the support of per-FR gap i.e. whether gNB should assume that the UE supports independent gap. To indicate it, additional information should be included in NeedForGap signaling.  
[bookmark: pro3]Proposal 3:  In order to support Alt 2, additional information should be included to indicate whether gap can be configured with per-FR gap.  
We think that NeedForGap signaling approach is flexible, but it requires additional signaling exchange because the UE can indicate the need of gap based on the existing configuration. Based on the report, the gNB will send another RRC reconfiguration to enable or disable FR specific gap configuration. If we support NR-DC, this signaling exchange would need after SCG addition. To resolve this issue, one solution could be that gNB can provide the interested BCs and UE reports the support of independent gap in RRC signaling. This is different from the existing NeedForGap but can still use the same framework.  
[bookmark: pro4]Proposal 4:  for Alt 2, RAN2 could discuss further enhancement on NeedForGap to report multiple gap requirement information i.e. instead of existing NeedForGap per frequency band, the UE indicates NeedForGap per requested BCs Upon gNB provides requested BCs. 
3. Conclusion 
We discussed some aspects on the alternatives that were identified in RAN plenary to have finer per FR gap capability. Based on the discussion, we propose the following points. 
Proposal 1: In order to support Alt 1.1, RAN2 should ensure that the support of independent gap will not cause UE to signal fallback BCs explicitly. 
Proposal 2: In order to support Alt 1.3, both independent gap and maximum number of CCs/bands should be defined per BC.
Proposal 3:  In order to support Alt 2, additional information should be included to indicate whether gap can be configured with per-FR gap.  
Proposal 4:  for Alt 2, RAN2 could discuss further enhancement on NeedForGap to report multiple gap requirement information i.e. instead of existing NeedForGap per frequency band, the UE indicates NeedForGap per requested BCs Upon gNB provides requested BCs. 
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