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1 Introduction
In existing Rel-15/16 NR, two measurement gaps have been identified, which are per-UE and per-FR measurement gap. Later in Rel-17 NR, three measurement gap enhancement have been considered, which are: (i) pre-configured MG pattern(s) per configured BWP (fast MG configuration), (ii) multiple concurrent and independent MG patterns, and (iii) network controlled small gap (NCSG). Now in Rel-18, further work objective to enhance the existing measurement gap is agreed on, which is ‘Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG’, given in the work item description (WID) [1] as below:
	(1) Enhancements of pre-configured MGs, multiple concurrent MGs and NCSG 
· [bookmark: _Hlk114141673]Define RRM requirements for UEs configured with a combination of pre-configured MGs, and/or concurrent MGs and/or NCSG [RAN4]
· Prioritize at least joint requirements for UE configured with
· [bookmark: _Hlk95478656]Case 1: Pre-configured MG(s) and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a Pre-configured MG)
· Case 2: NCSG and concurrent MG(s) (i.e., the network has provided UE with multiple measurement gap patterns where at least one gap pattern is a NCSG)
· Note 1: Gaps that are configured for NTN are precluded in Case 1 and Case 2
· Note 2: The requirement discussions on the scenarios that NCSG is considered in Case 1 and that Pre-configured MG is considered in Case 2 will be started after RAN#99.
· Note 3: Prioritization among other possible combinations of pre-configured MG, concurrent MG, NTN gaps and NCSG can be discussed after RAN#99
· Note 4: This WID does not include any inter-working with MUSIM gaps


In the previous RAN4 104-bis-e meeting, the issues are captured in the way forward (WF) [2]. The analysis and discussion on the issues from the WF are provided in the next section. 
2 Discussion 
From the WF, the issues are given in five categories, which are: (i) NCSG combination, (ii) collision definition and handling, and (iii) others. 
2.1. Discussion on NCSG combination
The open issues are given as:
	Issue 2-15: [Case 2] Whether to consider NCSG + NCSG in an FR
< Way forward >:
· Option 1: Yes
· Option 2: Deprioritize this combination
· Option 3: Up to UE’s capability
Issue 2-16: [Case 2] Whether to increase the max number of supported gaps 
< Agreement >:
· Continue discussion in the next meeting. If no consensus can be achieved in the future, we stick to the agreed baseline in R4-2214346. 
· TBD a deadline to cut off the discussion.
Issue 2-17: [Case 2] Detail combinations 
< Way forward >: 
· RAN4 to focus on high-level issues and postpone this discussion to later meetings.


Issue 2-15: We believe this issue can be agreed to support option 3, which is leaving whether to consider this combination up to UE implementation/capability. A new UE capability shall be defined in detail later.
Proposal 1: [bookmark: _Ref118740573]RAN4 shall leave the scenario of NCSG + NCSG in an FR up to the UE capability.
Proposal 2: [bookmark: _Ref118740584]RAN4 shall defined a new UE capability to support NCSG + NCSG UE capability.
Issue 2-16: Given that the new objectives are to enhance the Rel-17 MG features, hence, the discussion in Rel-18 MG enhancement shall use Rel-17 MG as a baseline. Therefore, the motivation to go with higher number of gaps than the number of gaps in Rel-17 is not clear to us. Besides, increasing the number of gaps can have negative impact on the NW resources/capacity also with higher number of gaps the UE complexity could be higher. 
Proposal 3: [bookmark: _Ref110807439]RAN4 shall not increase the max number of supported gaps for case 2 higher than the max number of concurrent MG.
Issue 2-17: based on the updated WID from the latest plenary meeting, RAN4 shall focus on case 1 and case 2 scenarios, which are: 
· Pre-MG + Con-MG
· NCSG + Con-MG
· Pre-MG + Pre-MG
· NCSG + NCSG
Proposal 4: [bookmark: _Ref115278220]RAN4 shall focus on the following possible combination: (i) Pre-MG + Con-MG, (ii) NCSG + Con-MG, (iii) Pre-MG + Pre-MG, and (iv) NCSG + NCSG.
2.2. Discussion on collision definition and handling
The agreements and open issues are given as:
	Issue 2-19: [Case 2] Whether to consider gap sharing rule 
< Wayforward >: 
· Option 1: RAN4 can further consider gap sharing rule to handle gap collision after priority based solution is stable (e.g. after RAN#99).
· Option 2: RAN4 not to consider gap sharing rule for collision handling unless clear benefits are identified.
Issue 2-21: [Case 2] Potential changes to UE behaviour upon gap collision
< Wayforward >: 
· Option 1: When the MGL of concurrent gap or the activated pre-configured MG is overlapped with the ML of NCSG, or when VIL1/VIL2 of NCSG is overlapped with the MGL of concurrent gap or the activated pre-configured MG, if the impact on measurement performance due to RTT is negligible, UE can perform the measurements on the collided gaps simultaneously and no need to consider the dropping rule. 
· Option 2: For the case that RRT of one NCSG pattern is overlapped with MGL of legacy MG, RRT may have impact on the measurement performed during MGL of legacy MG. It is proposed to further discuss how serious this impact is and how to solve this issue if the impact is not negligible. 
· Option 3: The collision handling can be further checked since in fact the gap  ancelling is not always necessary when collision happens since of the necessity of NCSG is per band for the UE capable of NCSG. 
· For the collision instance, if no MO needs NCSG, no need to cancel any one between NCSG and MG(NCSG);
· For the collision instance, if at least one MO needs NCSG, there are two possible solutions of collision handling: 
· keep both NCSG and MG(NCSG) at the price of NCSG degradation to legacy MG;
· Cancel the MG or the lower priority of NCSG.
· Which solution should be applied, it can be decided by the priority order. If the NCSG has higher priority than MG, then cancel the MG; Otherwise, neither of them would be canceled but at the price of NCSG degradation to MG.
· Option 4: RAN4 not to consider enhanced requirements for collision handling
Issue 2-22: [Case 2] Potential changes to gap association
< Wayforward >: 
· Option 1: RAN4 to further discuss the issue of association of SCell MO in following cases.
· Case a: the MO requires MG when SCell is activated
· Case c: the MO does not require MG or NCSG when SCell is activated
· Option 2: When NW configures a NCSG and a Con-MG in ConMGs, RAN4 to further discuss how to handle the scenario when a deactivated SCell(within NCSG) transfers to an activated SCell and the related MO had to be measured within MG.
· The deactivated SCell’s MO can be implicitly associated with the NCSG if no explicitly association is configured.
· After SCell activation, the deactivated SCell’s MO can be measured within MG autonomously if the related SSB is outside the active BWP.
· Option 3: Reuse Rel-17 association rule
· Others are not precluded.


Issue 2-19: This issue was discussed in Rel-17 under collision handling for the concurrent MG and there was no consensus to consider gap sharing rule. At the end, the priority rule is defined in the specs. Therefore, we don't think there is a need to discuss this any further.
Proposal 5: [bookmark: _Ref115278245]RAN4 shall not consider gap sharing rule for collision handling for case 2 (NCSG).
Issue 2-21: The motivation for this issue is not clear and we believe reusing the existing rel-17 requirements are sufficient and it was already agreed in the previous meeting. Hence, Option 4 can be supported: RAN4 not to consider enhanced requirements for collision handling.
Proposal 6: [bookmark: _Ref115278231]RAN4 shall not to consider enhanced requirements for collision handling.
Issue 2-22: We already agreed that 'For case 2, how to determine the priority is reused from Rel-17' hence we believe that we should reuse Rel-17 association rule in here too.
Proposal 7: [bookmark: _Ref118740599]For Case 2 (NCSG) RAN4 shall reuse Rel-17 association rule.
2.3. Discussion on other issue
[bookmark: _Ref115278257]On a different issue, from the existing requirements for the concurrent MG in Rel-17, the flag is defined as concurrentMeasGap-r17. Now, for Rel-18 NCSG and con-MG, RAN2 needs to define a new flag to for the concurrent NCSG.
Proposal 8: [bookmark: _Ref118740611]RAN4 shall ask RAN2 to define a new flag for concurrent NCSG.
3 Summary
In this contribution, discussion on NCSG and concurrent MG is provided, and we have the following proposals: 
Proposal 1: RAN4 shall leave the scenario of NCSG + NCSG in an FR up to the UE capability.
Proposal 2: RAN4 shall defined a new UE capability to support NCSG + NCSG UE capability.
Proposal 3: RAN4 shall not increase the max number of supported gaps for case 2 higher than the max number of concurrent MG.
Proposal 4: RAN4 shall focus on the following possible combination: (i) Pre-MG + Con-MG, (ii) NCSG + Con-MG, (iii) Pre-MG + Pre-MG, and (iv) NCSG + NCSG.
Proposal 5: RAN4 shall not consider gap sharing rule for collision handling for case 2 (NCSG).
Proposal 6: RAN4 shall not to consider enhanced requirements for collision handling.
Proposal 7: For Case 2 (NCSG) RAN4 shall reuse Rel-17 association rule.
Proposal 8: RAN4 shall ask RAN2 to define a new flag for concurrent NCSG.
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