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1.	Introduction
In this contribution, we propose a new per BC based per-FR measurement gap capability indication to make it feasible for UEs to enable per-FR measurement gap capability for almost all band combinations supported by the UEs
2. 	Discussion
As the necessity and benefits of introducing a new per BC based per-FR measurement gap capability indication have been presented for over a year, we do not repeat the same detailed technical arguments provided in the past meeting. Instead, we directly draw a conclusion from key observations based on the previous contributions listed below.

1. R4-2106442, “Discussion on UE capabilities,” Intel, RAN4#98-bis-e, April 2021
2. R4-2106989, “Discussion on Per BC indication of per-FR gap,” Huawei, HiSilicon, RAN4#98-bis-e, April 2021
3. R4-2108968, “Discussion on Rel-16 Features,” Qualcomm Incorporated, RAN4#99-e, May 2021.
4. R4-2109225, “Discussion on UE capabilities in Rel-16,” Intel Corporation, RAN4#99-e, May 2021.
5. R4-2110367, “On UE behavior due to separate NR HST capability and on Per BC indication of per-FR gap,” Huawei, HiSilicon, RAN4#99-e, May 2021.

Observation 1: Per-FR measurement gap capability (advertised in IE of independentGapConfig) is not purely depending on RF architecture but also baseband design/measurement processing constraints. Please reference R4-2106442, R4-2106989, R4-2108968 and R4-2109225.

As was pointed out, if the UE is configured with a high order CA within a single FR, the per-FR measurements become gapless measurements(e.g 5 band CA combination in FR1 for a UE capable of also FR2). In such a case, the UE would not have resources to also process FR2 measurements in this configuration, thus, the UE would not be able to support this capability even if it could support it in all the lower order CA combinations (e.g. 4 band CA combination) it could be configured with.

Observation 2: Per-FR measurement gap capability, independentGapConfig, is difficult to support especially for UEs supporting a large number of FR1/FR2 or FR1+FR2 band combinations because of its per UE based capability structure. And the support of the capability will become increasingly more difficult as band combinations are added in a release independent manner. Please reference R4-2106442 and R4-2106989.

Observation 3: With the current per UE based Per-FR measurement gap capability, independentGapConfig, there can be problems in the field because it does not allow UE to report inter-operability testing status of the capability for bands and band combinations where the inter-operability testing is not made available. Please reference R4-2108968.

Observation 4: Introducing a per BC based per-FR measurement gap capability can enable more UEs to support per-FR measurement gap capability for almost all band combinations supported by respective UEs while preserving the original per UE based per-FR measurement gap capability, i.e. whether or not the new per BC based per-RF measurement gap capability is additionally considered by network is still left to network decision. Please reference R4-2106989, R4-2108968 and R4-2110367.

The newly proposed per BC based per-FR measurement gap capability is fully backwards compatible, and network can be completely in control of whether/how to use the reported capability. As such, there is no unnecessarily added network complexity. 

With the above observations, we recommend the group to agree the following proposal at this meeting and inform RAN2 of the new capability so that it can be implemented in Rel-17 capability list.

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

	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

	[independentGapConfig-R17]
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] per band combination
	BC
	No
	No
	No



Proposal 1: Keep the original per UE based per-FR measurement gap capability (advertised in IE of independentGapConfig) and add a new per BC based per-FR measurement gap capacity indication to Rel-17 UE feature list.

3. 	Conclusion
The following observations and proposal are made in the contribution.
Observation 1: Per-FR measurement gap capability (advertised in IE of independentGapConfig) is not purely depending on RF architecture but also baseband design/measurement processing constraints. Please reference R4-2106442, R4-2106989, R4-2108968 and R4-2109225.

Observation 2: Per-FR measurement gap capability, independentGapConfig, is difficult to support especially for UEs supporting a large number of FR1/FR2 or FR1+FR2 band combinations because of its per UE based capability structure. And the support of the capability will become increasingly more difficult as band combinations are added in a release independent manner. Please reference R4-2106442 and R4-2106989.

Observation 3: With the current per UE based Per-FR measurement gap capability, independentGapConfig, there can be problems in the field because it does not allow UE to report inter-operability testing status of the capability for bands and band combinations where the inter-operability testing is not made available. Please reference R4-2108968.

Observation 4: Introducing a per BC based per-FR measurement gap capability can enable more UEs to support per-FR measurement gap capability for almost all band combinations supported by respective UEs while preserving the original per UE based per-FR measurement gap capability, i.e. whether or not the new per BC based per-RF measurement gap capability is additionally considered by network is still left to network decision. Please reference R4-2106989, R4-2108968 and R4-2110367.

Proposal 1: Keep the original per UE based per-FR measurement gap capability (advertised in IE of independentGapConfig) and add a new per BC based per-FR measurement gap capacity indication to Rel-17 UE feature list.

