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1. Introduction
Scope of R18 further enhancement on measurement gaps has been widely discussed and approved in the last RAN plenary e-meeting. The approved WID can be found in [1]. For information, the core part objectives are duplicated here:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or multiple concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MGs and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is a pre-configured gap)
· Case 2: NCSG and multiple concurrent MGs (i.e., concurrent MGs where at least one of the gaps is NCSG)
· Note: Prioritization among other possible combinations of pre-configured MG, concurrent MG and NCSG can be discussed in WI phase
[bookmark: _Hlk95412263]
(2) Define RRM requirements for measurement without gaps for the following cases
· NR SSB-based inter-frequency and intra-frequency measurements without gaps for UEs reporting NeedForGapsInfoNR IE [RAN4]
i. Study whether the additional interruption is allowed when UE reporting ‘NeedForGapsInfoNR'. Further define the interruption length, occasion and ratio, if the interruption is allowed
ii. Define related requirements, such as CSSF, measurement period, scheduling restriction etc.
· Inter-RAT measurements without gaps [RAN4]
i. Inter-RAT NR measurements
ii. Inter-RAT LTE measurement



In this contribution, we further discuss the potential scope for this work item, based on the recent technical discussion in RAN2 and RAN4.
2. Discussion
In RAN2#117e, an LS was approved to RAN4 on joint configuration of new gaps introduced in different R17 work items (with two questions). RAN4 extensively discussed the questions and reached the following consensus on response in RAN4#103e:
	RAN2 has discussed the co-existence of several gap related features (i.e. pre-configured MG, concurrent gap, NCSG, MUSIM gap, and ePOS gap) introduced in Rel-17 and concluded the following:
· RAN2 signaling will in general support joint configuration for all gap features.
· RAN2 assumes that the detailed UE behaviour while gaps are overlapped in time domain is RAN4 knowledge.

RAN2 would like to ask the following questions.
Q1 – Whether there is restriction on joint configuration of some gap features from RAN4 perspectives?
[RAN4] RAN4 will not define any requirements for or restriction on joint configuration of different gap features in R17.
Q2 – How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?
[RAN4] From the perspective of RAN4 requirements in Rel-17, ePOS gap, MUSIM gap and concurrent gaps cannot be activated at the same time. For individual features: 
· Only one ePOS gap can be activated simultaneously. 
· MUSIM: Up to 4 gaps can be configured (and activated) with up to 3 periodic gaps and up to one aperiodic gap, according to latest RAN2 agreement
· Concurrent MGs: RAN4 provided the supported gap combinations in in R2-2202604.
· Note that concurrent MGs assume all the configured MGs are Rel-15/16 “legacy” MGs (not pre-configured or NCSG) and thus activated 
· Up to 2 MGs can be configured (and activated) for NTN by using concurrent MG framework. 

Furthermore, RAN2 understands there may be new gap functionality introduced by NTN WI but the design is not completed at this moment. RAN2 may continue to discuss the joint configuration of NTN gap (if there is one) with other gap features.



Besides, RAN4 also agreed the following way forward in RAN4#103e:
	Answer to Q1 in R2-2203879: Whether there is restriction on joint configuration of some gap features from RAN4 perspectives?
Agreement: 
· RAN4 is to inform RAN2 that RAN4 will not define any requirements for or restriction on joint configuration of different gap features (including MUSIM gap, NTN gap, ePoS gap and new gaps defined in R17 gap enhancement) in R17.
· FFS whether RAN4 needs to provide additional information to RAN2, such as 
· Recommendation on extending the concurrent gap framework to include other gap-related features, i.e., assigning dedicated use case, e.g., associatedMeasGapSSB, (which could be skipped for MUSIM gaps and ePOS gap, and whether could be skipped for NTN gaps needs further discussion) and configuring priority level for each gap. 
· ePOS gap is not expected to be activated simultaneously with any other gaps.
Note: The scope of any further study of this issue is limited to the LS reply to RAN2. No any corresponding RAN4 requirement change in R17 is expected.



As can be seen in the reply LS [3] and WF [4] that RAN4 will not define any RRM requirements for joint configuration of new gaps introduced in different R17 work items. RAN4 may not even be able to provide essential response to questions from RAN2, i.e. what’s the restriction on joint configuration and how many gaps can be activated simultaneously. 
[bookmark: _Ref104800507]Observation 1: RAN4 requirements for joint configuration of multiple gaps introduced in R17 are missing and will not be discussed in R17. 
We believe such discussion is very important, which can provide necessary guidance for network and UE when business involves multiple gap related features. One possible way forward is to include this in the R18 measurement gap further enhancement. For example, companies can discuss whether to introduce association between measurement gap and different gap features; how to handle gaps collision among different R17 gaps (priority based or gap sharing based, as discussed in RAN4 concurrent gap design), and so on.
[bookmark: _Ref104800511]Proposal 1: RAN4 requirements for joint configuration of multiple gaps introduced in R17 shall be considered in the scope of R18 measurement gap further enhancement, at least with focus on restriction on joint configuration such as number of gaps that can be activated simultaneously.
Detailed objectives can be further discussed once P1 is acceptable by the group.

Besides the restriction on joint configuration, further enhancement on R17 gap features can also benefit the system. Take NCSG for example, we can consider some combination of NCSG and some other new gaps design. One example is the combination of MUSIM and NCSG. During RAN4 discussion on MUSIM gap design, one of the main concerns on this feature is about the negative impact on network A. Especially for the case wherein network A and B belong to different operators. There is no strong motivation for network A to configure too many gaps for network B operation since this results in degradation of network A throughput. On the other hand, several companies identified that MUSIM gap pattern with long MGL can better align with RAN2 SI scheduling design. However, longer MGL may result in higher throughput loss in network A. One possible enhancement is to consider new NCSG patterns for MUSIM operation. From UE design point of view, it could be practical implementation for UE to use a spare RF chain for network B operation, which makes NCSG possible. 
Another potential area can be discussed is for FR2-2, which has not yet been extensively discussed since it was not intentionally considered during R17 gap enhancement core part design. The only related issue has been discussed is the proximity consider in current gap design. We believe similar discussion on (FR2-2 enhancement) on existing R17 gaps is also helpful. Take NCSG for example, RAN4 agreed to specify shorter VIL in FR2 than FR1. However, NCSG in FR2-2 has not yet been discussed. Considering shorter slot/symbol length in FR2-2, it could be a good news from system throughput perspective if UE can achieve shorter VIL in FR2-2.
[bookmark: _Ref104800516]Proposal 2: further enhancement on R17 gap features (such as NCSG) can be considered in the 2nd phase of R18 measurement gap further enhancement, e.g. starting from Q1 2023.
3. Conclusion
In this contribution, we provide further discussion on scope of R18 further enhancement on measurement gaps. After discussion the following conclusions are provided:
Observation 1: RAN4 requirements for joint configuration of multiple gaps introduced in R17 are missing and will not be discussed in R17.
Proposal 1: RAN4 requirements for joint configuration of multiple gaps introduced in R17 shall be considered in the scope of R18 measurement gap further enhancement, at least with focus on restriction on joint configuration such as number of gaps that can be activated simultaneously.
Proposal 2: further enhancement on R17 gap features (such as NCSG) can be considered in the 2nd phase of R18 measurement gap further enhancement, e.g. starting from Q1 2023.
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