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1. Introduction
In the last RAN4#97e meeting, issues related to the per-FR gap capability was discussed regarding the overload issues and the per band combination indication. It was agreed that no changes to R15 UE capabilities and it will be further discussed in RAN4#98e meeting for R16 and the potential impacts on other R16 features. We further present our views on the issue in this paper.
2. Discussion
In the last RAN4#97e meeting, the issues related to the per-FR gap capability was discussed regarding the overloading issues and per-UE/BC capability indication. As pointed out by companies during the discussion, some R15 and R16 features and RRM requirements are defined based on the gap capacity (per-UE or per-FR), i.e. interruption requirements, parallel processing of BWP switching on multiple CCs and conditions for NR-DC multiple SCells activation requirements. At this stage of R16 work, we should be cautious on the potential impacts on the assumptions we have made for these R15/R16 features and requirements, and it is also not to possible to decouple the per-FR gap capability in a case by case way. 
Observation 1: The impacts on the existing features and requirements should be minimized.
As pointed out by the proponent company in [1], the per-FR gap capability depends on not only the independent RF elements but also the baseband resource and capacity. If the UE wants to indicate the per-FR gap capacity, it has to guarantee that it could fulfill the measurement requirements related to the gap capacity and also the requirements mentioned above (i.e. interruptions, delay) under all cases. For sake of higher throughput, more bands/CCs CA combinations are introduced, so if UE fails to meets any related requirements only under certain extreme band combinations, UE could only indicate per-UE gap capacity even the per-FR gap could be supported for most other cases. As a consequence, it is hard for UE to implement the per-FR gap feature as it not possible for UE to abandon some particular band combinations only to support the per-FR gap. The issue will exist as more bands/CCs combinations may beintroduced in the further. Therefore, per BC indication for the per-FR gap capacity is a feasible way to address the issue and really implement the per-FR gap feature.
Observation 2: Per BC indication for the per-FR gap capacity is a feasible way to address the issue and really implement the per-FR gap feature.
Based on the discussion in the last meeting, the framework was not clear on how per BC indication would work, and whether it is the BC for serving CCs or for the measObject. From our understanding, if UE indicate the per-FR gap is supported under certain BC combination, it means related requirements could be fulfilled even with the maximum bands/CCs aggregated. It does not depend on the MO configurations as the scaling among MOs and measurement capacities (i.e. maximum number of frequency layers, number of Cells) are already defined in TS 38.133. For NW’s point of views, NW should determine whether the per-FR gap is supported by the UE by checking the reported capability under each BC and compared it with the configured serving CCs currently. It could happened that when the serving CCs are modified by NW, the per-FR gap is no longer supported as the current configured serving CCs are under a BC where the capability is not supported.
Observation 3: NW determine whether the per-FR gap could be configured by checking the configured serving CCs and the capability indication in supported BCs.
Another major concern is about the backwards compatibility issue. It is not acceptable to replace the per-UE indication by per-BC manner directly which has been introduced in R15. A feasible way is to keep the original per-UE-indicated capability and add the per-BC indication. Thus, from the UE side, it will only indicate “supported” for the original capability if it could support the per-FR gap for all BCs; otherwise, it should indicate “not support” for the original capability and indicate “supported” for certain BCs. In this way, there will be no compatible issue for NW. For the “old” NW which could not understand the new introduced per-BC capability, it will only configure per-UE gap for the UE which could not support the per-FR gap for all BCs with the original capability indicated as “not support”, and only for the new “NW”, it will further check the capability under each BCs when it found the original capability is indicated as “not support”.
Observation 4: There will be no compatibility issues by keeping both the original per-UE capability and the per-BC capability. UE could only indicate “supported” for the original capability if the per-FR gap could be supported for all BCs.
The impacts on requirements/features defined based on the gap capacity should also be evaluated for the per-BC indication manners. As analyzed above, both NW and UE have consistent understanding about whether per-FR gap could be supported with the current serving CC configurations and the expected requirements and behaviours (i.e. delay, interruption length) are also clear. Minor clarifications maybe needed that UE is capable of per-FR gap means the per-FR gap is supported under current configured serving CCs. Thus, not major impacts are identified for the already defined requirements and features.
Based on the analysis above, it is beneficial to introduce the per-BC indication to implement the per-FR gap feature, and the compatibility issues could be avoided by keeping the original capability together with the per-BC indication.
Proposal 1: The per-BC indication of the per-FR gap to be introduced and the original per-UE indication to be kept.  

3. Conclusions
Observation 1: The impacts on the existing features and requirements should be minimized.
Observation 2: Per BC indication for the per-FR gap capacity is a feasible way to address the issue and really implement the per-FR gap feature.
Observation 3: NW determine whether the per-FR gap is supported by checking the configured serving CCs and the capability indication in supported BCs.
Observation 4: There will be no compatibility issues by keeping both the original per-UE capability and the per-BC capability. UE could only indicate “supported” for the original capability if the per-FR gap could be supported for all BCs.
Proposal 1: The per-BC indication of the per-FR gap to be introduced and the original per-UE indication to be kept.  
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