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Introduction
The proposal to introduce a per band combination UE capability for the per-FR measurement gaps features was discussed during the Rel.16 timeframe but was not agreed [1]. In this paper we present the same proposal for the Rel.17 features.
Discussion
NR UEs are supporting increasingly higher order of CA combinations. The per-FR measurement gaps feature is defined per UE, which means that a UE declaring support for this capability has to support it on all the CA combinations it supports. Due to the increase in CA complexity (larger number of bands/CCs and wider bandwidth), hardware resource sharing (both RF and baseband) among different CCs/bands is also increasing. This is making the support of the per-FR measurement gaps more difficult. In this context, in Rel.16 it was proposed to introduce a per-FR measurement gaps capability that is per band combination, not per UE [1]. With this capability, a UE that cannot support this feature for just a few CA combinations can still support it for all the other CA combinations (the large majority).
The Rel.16 proposal was not agreed, the same proposal was brought back for Rel.17 in RAN4#101-eBis [2]. After being discussed for several meetings, RAN4 could not agree on this proposal. However, a resolution should be sought in RAN#96 based on the discussion summarized in [3]. 
A summary of the discussion so far was presented in [4]. We reiterate the main observations so far:
Observation 1. Due to increased complexity, it is becoming increasingly difficult for a UE to support the per-FR measurement gaps feature.
Observation 2. Introducing a per band combination capability for the per-FR measurement gap feature will enable UEs to support this useful feature for many CA band combinations.
Observation 3. The proposed capability is backwards compatible (UEs can still signal the per UE capability if they support the feature for all CA combinations).
Observation 4. The specification(TS 38.133) impact is trivial (some editorial changes at most, no actual requirement changes) as summarized in [5].
Proposal 1. Introduce the per band combination capability for the per-FR measurement gaps feature.
The reasons for objecting the proposal so far are not very clear (no detail arguments provided). In the last meeting, there was a high level proposal that some restrictions for supporting this new capability should be introduced, however, no concrete proposal was provided. The limitations to support the per-UE feature depend on the CA capabilities of each UE, as such, it seems very difficult to introduce some absolute threshold (e.g. only UEs supporting more than N CCs) beyond which the per band combination capability would be allowed. Furthermore, some restriction/threshold might unnecessarily complicate the signaling for the feature. Also, mandating support of the feature for some lower order CA combos is not needed as the UE will support this feature for as many combinations as possible considering that it can enable high throughput gains.
Conclusion
In this paper we presented the background and summary of the discussion related to the proposal to introduce a per band combination capability for the per-FR measurement gaps features. A summary of the discussion so far is shown in [4]. We made the following observations and proposal:
Observation 1. Due to increased complexity, it is becoming increasingly difficult for a UE to support the per-FR measurement gaps feature.
Observation 2. Introducing a per band combination capability for the per-FR measurement gap feature will enable UEs to support this feature for many CA band combinations.
Observation 3. The proposed capability is backwards compatible (UEs can still signal the per UE capability if they support the feature for all CA combinations).
Observation 4. The specification(TS 38.133) impact is trivial (some editorial changes at most, no actual requirement changes) as summarized in [5].
Proposal 1. Introduce the per band combination capability for the per-FR measurement gaps feature.
We do not think any restrictions to support this capability are useful based on the discussion/comments from previous RAN4 meetings.
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