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1	Introduction
[bookmark: _Ref178064866]In RAN#97-e, the following was concluded;
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 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.
Comment by RAN2 chair: RAN2 would attempt to: select solution, make assumption for the Release and
provide technically endorsed CRs to next TSG RAN, and leave remaining decision(s) if any, and final
decision(s) to TSG RAN.

This contribution furth discusses the solutions considered in RAN#97-e and proposes a way forward.
2	Discussion
As described in section 1, 3 solutions where outlined in RAN#97-e (i.e. from Conclusion F2, Alt. 1.1, Alt 1.2,  Alt 1.3). 
Alt. 1.1 would be to include a new field per BC to indicate support of independent per FR measurement gap configuration. In this manner, the UE would only report the legacy UE capability (independentGapConfig) when it supports the feature for all reported BCs. This approach would increase signaling size and complexity due to the inclusion of the field in per BC level. On top of this, the UE may need to report more BCs for the sake of indicating low order BCs where the UE can actually support the feature – for instance, the UE may indicate support of a high order BC (e.g. 5 CCs) where it cannot support the feature and hence does not include the new field in this BC; the UE may then include another BC with lower order (e.g. 3 CCs) where it supports the feature and thus include the new field in this BC. 
[bookmark: _Toc115255344]The addition of a new per BC field may increase signaling and complexity not only due to the new field added per BC but also implying in more reported BCs (e.g. lower order BCs where the UE can support the feature).
Alt 1.3: suggests to limit the report of this capability in order to reduce the signaling size issue of Alt 1.1, mainly relying on the number of carriers to decide upon when the field should be included or not. The aspect on number of carriers comes from the fact that the main point of adding an alternative reporting of independentGapConfig is that for higher order BCs (e.g. higher than 5 CCs), the UE may not support the feature, while it may largely support the feature for lower order BCs. 
We understand the approach on Alt 1.3 may have a drawback since the UE reporting of this feature may not depend exclusively on the number of CCs but how the UE resources are shared between those. However, we understand the number of CCs is the main contributor, this seemed to be highlighted in [1] when companies asked for further clarification on what is the issue. Hence, we think this alternative is a good compromise between signaling size and complexity.
[bookmark: _Toc115255345]Adding UE capability depending on the number of CCs is a good compromise between signaling size and complexity.
A possible implementation of such alternative is to add a per UE capability with which the UE can also indicate the number of CCs for which the feature is applicable, e.g.:
In 38.331
MeasAndMobParametersCommon ::=          SEQUENCE {
    supportedGapPattern                     BIT STRING (SIZE (22))                  OPTIONAL,
    ssb-RLM                                 ENUMERATED {supported}                  OPTIONAL,
    ssb-AndCSI-RS-RLM                       ENUMERATED {supported}                  OPTIONAL,
    ...,
    [[
    eventB-MeasAndReport                    ENUMERATED {supported}                  OPTIONAL,
    handoverFDD-TDD                         ENUMERATED {supported}                  OPTIONAL,
    eutra-CGI-Reporting                     ENUMERATED {supported}                  OPTIONAL,
    nr-CGI-Reporting                        ENUMERATED {supported}                  OPTIONAL
    ]],

########### omitted unchanged parts######################

    [[
    independentGapConfigCC                   INTEGER (1.. maxNrofServingCells )            OPTIONAL
    ]]
}

In 38.306
	independentGapConfigCC
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. This feature is applicable for all band combinations containing a number of aggregated carriers equal or less than the number indicated by this field.



Alt 2 is based on the current NeedForGap framework and would basically include in such framework the UE support of independent per FR measurement gap configuration. We think this alternative has limited benefit since the UE support would only be known for the UE current configuration, meaning that the UE would indicate this capability only after the network has configured the UE. Furthermore, this solution would have impact on inter-node messages since the MN would have to inform the SN on the UE support of the feature for the current configuration.
[bookmark: _Toc115255346]Re-use the framework of NeedForGap would be more limiting while also having impact on inter-node messages.
Therefore, given the aspects considered above, Alt1.3 seems the most feasible and thus we propose to progress on this issue taking this alternative as baseline.
[bookmark: _Toc115255708]Define a new per UE field to indicate support of Per-FR-Gaps configuration based on the number of carriers indicated within a band combination.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	The addition of a new per BC field may increase signaling and complexity not only due to the new field added per BC but also implying in more reported BCs (e.g. lower order BCs where the UE can support the feature).
Observation 2	Adding UE capability depending on the number of CCs is a good compromise between signaling size and complexity.
Observation 3	Re-use the framework of NeedForGap would be more limiting while also having impact on inter-node messages.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Define a new per UE field to indicate support of Per-FR-Gaps configuration based on the number of carriers indicated within a band combination.
 References
[bookmark: _Ref115252398]RP-222590, 97e-30-UE-Capabilities, Mediatek, RAN#97-e Electronic Meeting, September 12-16, 2022



