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1	Introduction
RAN-P #95e meeting approved a new WID: further enhancements on NR and MR-DC measurement gaps and measurements without gap [1]. The first objective, as shown below, is to define RRM requirements for joint enhanced gap configuration. This contribution will give our initial considerations on this topic.
	(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



2	Discussion
Rel-17 discussed pre-configured MGs, multiple concurrent MGs and NCSG separately, and defined the individual RRM requirements for each feature. For simplicity, only NR SA mode is considered and MR-DC modes are deprioritized. Since the MG enhancements in Rel-18 are to combine different gap related features in Rel-17, the applicable scenario should focus on NR SA mode as well, and MR-DC modes should not be considered unless they are supported for each individual gap feature.
Proposal-1: Prioritize NR SA mode for joint MG configuration in Rel-18.
As per the WID, the joint configuration of different enhanced MG features is to consider pre-configured MGs or NCSG as a part of the framework for multiple concurrent MGs. Naturally, the conclusions reached for enhanced MG in Rel-17 should be reused as much as possible.
Measurement objects: Both multiple concurrent gaps and NCSG focus on NR and E-UTRAN measurements, and 2G/3G measurement is not supported. That is UE is expected to be configured with only one legacy MG when it is required to perform 2G/3G measurement. Although pre-configured MG can be used for inter-RAT UTRA measurements, it may always be activated no matter which BWP is used and the main advantage of fast MG activation/deactivation following BWP switching cannot be embodied. Therefore, Rel-18 should focus on NR and E-UTRAN measurements and deprioritized 2G/3G measurements. 
Proposal-2: Focus on NR and E-UTRAN measurements, and deprioritize 2G/3G measurements. 
Table 9.1.8-1: The number of Gap Combination Configurations by UE supporting both concurrent measurement gap patterns and independent measurement gap patterns 
	Gap Combination
Configuration Id 
	The number of simultaneous configured measurement gap patterns

	
	Per-FR1 measurement gap
	Per-FR2 measurement gap
	Per-UE measurement gap

	0
	2
	1
	0

	1
	1
	2
	0

	2
	0
	0
	2

	3Note 1
	1
	0
	1

	4Note 1
	0
	1
	1

	5Note 1
	1
	1
	1

	6
	2
	0
	0

	7
	0
	2
	0

	Note 1:	Gap Combination Configuration Id #3, #4, #5 will be only applied when the per-UE measurement gap is associated to measure PRS for any RSTD, PRS-RSRP, and UE Rx-Tx time difference measurement defined in TS 38.215 [4].


Measurement gap combination: in Rel-17, at most 2 per-UE gaps could be configured for UE not supporting per-FR gap capability and 8 different gap combinations as defined in the above Table 9.1.8-1 [2] could be configured for UE supporting per-FR capability. Such the gap combinations could be used as the starting point in Rel-18 by replacing one or more gaps as pre-configured MG or NCSG. After checking the possible gap combinations, the following issues are identified for further discussion. 
· Whether any gap of concurrent gaps could be configured as pre-configured MG or NCSG. We think some restrictions are needed considering per-FR capability and the associated measurement tasks.
· How many gaps could be configured as pre-configured MG or NCSG. We do not see much technology issue to apply multiple pre-configured MGs. And it could dynamically activate different MGs when switching to different BWP, which is beneficial when different SSB frequency layers are associated to different MGs. As for multiple NCSG, further discussion is needed considering different UE capability or implementation. 
· Whether to consider mix pre-configured MG + NCSG case, i.e. concurrent MGs where one of the gaps is a pre-configured gap and another gap is NCSG. If each gap of concurrent MGs could be considered dependently, we think this mix case is feasible if case 1 and case 2 are supported.
Proposal-3: Use the existing gap combinations in Table 9.1.8-1 as the starting pointing.
Proposal-4: Discuss which gap and how many gaps for each gap combination could be replaced as pre-configured MG or NCSG.
Proposal-5: The case where one gap is pre-configured MG and another gap is NCSG should be considered in Rel-18.
Association rules between MG and frequency layer: in our understanding, the association rules defined in Rel-17 can be reused, such as 
· Each frequency layer should be associated with only one gap, 
· PRS measurement including all PFLs should be associated with only one gap,
· Whether E-UTRAN MOs can be associated with different gaps is up to UE capability 
It should be noted that NCSG is not supported for CSI-RS based inter-frequency or PRS measurement. Since there is no restriction in RRC configuration, RAN4 spec should clarify that RRM requirements do not apply if CSI-RS based inter-frequency measurements or PRS measurements is associated with NCSG. 
Priority rules: Rel-17 introduced priority rules to handle gap collision. Other solutions like sharing rule were also discussed but not agreed. For the joint MG configuration in Rel-18, the existing priority rules should apply.
Proposal-6: Reuse the association rules and priority rules defined in Rel-17.
Proposal-7: RRM requirements do not apply if CSI-RS based inter-frequency measurements or PRS measurements are associated with NCSG.
3	Conclusion
This contribution discussed the potential issues for joint MG configurations, and gave the following proposals based on the agreements for MG enhancements in Rel-17.  
Proposal-1: Prioritize NR SA mode for joint MG configuration in Rel-18.
Proposal-2: Focus on NR and E-UTRAN measurements, and deprioritize 2G/3G measurements. 
Proposal-3: Use the existing gap combinations in Table 9.1.8-1 as the starting pointing.
Proposal-4: Discuss which gap and how many gaps for each gap combination could be replaced as pre-configured MG or NCSG.
Proposal-5: The case where one gap is pre-configured MG and another gap is NCSG should be considered in Rel-18.
Proposal-6: Reuse the association rules and priority rules defined in Rel-17.
Proposal-7: RRM requirements do not apply if CSI-RS based inter-frequency measurements or PRS measurements are associated with NCSG.
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