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1 [bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]Introduction
[bookmark: _Ref516345544]RAN2 has sent a LS about gap coordination to RAN4[1]. 
	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? 
Q2 – How many gaps (including ePOS gap, MUSIM gap, concurrent gap from MGE WI) could be activated simultaneously?


In this contribution, we will discuss on the reply LS.
2 Discussion
Restriction on joint configuration
In last RP meeting, it was agreed two gap related WIs – MUSIM Gaps and Further Enhancements Measurement Gaps. 
In MUSIM gaps WI, it clearly mentioned that RAN4 will further identify and specify the collison between MUSIM gap and legacy R15-R17 measurement gap.
	Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
· Define RRM requirements for Rel-17 MUSIM gaps [RAN4, RAN2]
…
· Identify and specify, if needed, solutions for MUSIM gap collision handling for the following cases [RAN4, RAN2]
· Case 1: Collisions between MUSIM gap and legacy measurement gap (i.e., Rel-15 to Rel-17 measurement gaps)
· Case 2: Collisions between MUSIM gap and SMTC
· Case 3: Collisions between different MUSIM gaps
· Note: RAN2 work can be triggered by RAN4 LS only, if needed



In Further Enhancements Measurement Gaps WI, it also clearly mentioned that RAN4 will discuss the combination of Pre-MG and ConMG or NCSG and ConMG.
	(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: _Ref100945760]Observation 1: RAN4 will study the following gap combination in Rel-18.
· MUSIM gaps and R15-R17 measurement gap
· ConMG including at least one Pre-MG 
· ConMG including at least one NCSG 
From RAN4’s perspective, all the gap combinations’ configurations are possible. 
[bookmark: _Ref100945715]Proposal 1: From RAN4’s perspective, all the gap combinations’ configurations are possible.
Activated gap number
In Rel-17 MG enh WI, RAN4 has agreed the maximum number of gaps are two for per-UE gap and three for per-FR gap without considering MUSIM gaps. At most two gaps are supported for each FR. The reason is too much gaps will result in lost of interruption and performance degradation. Thus, we suggest to reuse the same concept in Rel-17 for gaps coordination: at most two gaps are supported for per-UE gap and three gaps for per-FR gap. 
[bookmark: _Ref100945720]Proposal 2: Reuse the agreements from concurrent gaps to permit at most two per-UE gaps for UE supporting per-UE gap only, and at most three gaps crossing FR for UE supporting per-FR gap for NW-A’s measurement.
Furthermore, considering the possible MUSIM gaps which focus on NW-B Idle mode monitoring will have a long MGRP, the maximum activated gaps are at most 5 gaps if UE can support concurrent gaps, ePOS gap and MUSIM gaps at the same time.
[bookmark: _Ref71471041][bookmark: _Ref78624429][bookmark: _Ref100945724]Proposal 3: At most 5 gaps can be activated at the same time if UE can support concurrent gaps, ePOS gap and MUSIM gaps as follow.
· Two gaps for NW-A mobility and/or positioning 
· Three MUSIM gaps(two periodic gaps and one aperiodic gap)
A special case is ePOS gap activation with legacy positioning gap. ePOS gaps are configured by RRC and activates by MAC-CE. Obviously, once ePOS is activated by MAC-CE, the legacy positioning gap cannot be activated at the same time. 
[bookmark: _Ref100945728]Proposal 4: ePOS is not activated simultaneously with legacy positioning gap.

3 Conclusion
In the contribution, we discuss the reply LS for gap coordination. We have the following proposals:
Observation 1: RAN4 will study the following gap combination in Rel-18.
· MUSIM gaps and R15-R17 measurement gap
· ConMG including at least one Pre-MG 
· ConMG including at least one NCSG 
Proposal 1: From RAN4’s perspective, all the gap combinations’ configurations are possible.
Proposal 2: Reuse the agreements from concurrent gaps to permit at most two per-UE gaps for UE supporting per-UE gap only, and at most three gaps crossing FR for UE supporting per-FR gap for NW-A’s measurement.
Proposal 3: At most 5 gaps can be activated at the same time if UE can support concurrent gaps, ePOS gap and MUSIM gaps as follow.
· Two gaps for NW-A mobility and/or positioning 
· Three MUSIM gaps(two periodic gaps and one aperiodic gap)
Proposal 4: ePOS is not activated simultaneously with legacy positioning gap.
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