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A new work item “NR and MR-DC Measurement Gap Enhancements” [1] has been approved. In the WID, one of the objectives is to consider multiple concurrent and independent MG patterns, shown as below.
	Multiple concurrent and independent MG patterns [RAN4, RAN2]
· RRM requirements for concurrent and independent MG patterns [RAN4] 
· Define requirements for UE maximum number of concurrent and independent MG patterns active at any time
· Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 
· Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
· Define the corresponding measurement requirements
· Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 
· Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 
· Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input


In RAN4#102e, RAN4 has discussed the handling of collisions between concurrent measurement gaps and reached the following agreements [2] 
	· Introduce a priority rule to resolve collisions between measurement gap occasions
· In each collision, the UE will perform only measurements associated with the measurement gap with the highest priority
· The priority of the measurement gap can be RRC configurable
· In Rel-17, define requirements for the case when different measurement gaps are configured with different priorities (i.e., do not consider equal priorities case)
· Regarding the number of priority levels, only two levels are needed in the NR_MG_enh WI. However, considering forward compatibility on inter-working with other features (e.g., MUSIM, NTN, Positioning), RAN4 recommends 5 levels. RAN4 kindly requests that at least two priority levels are supported in Rel-17 and leaves the decision to support a higher number of priority levels to RAN2.


Although the WI is declared 100% complete, there are still some FFSes: FFS on maximum number of gap priority; FFS on maximum number of gap ID; FFS whether and how to specify the conditional presence for gap ID
In this contribution, we provide our views on these FFSes.
Discussion
In RAN4 LS [3], For UE not capable of per-FR MG, at maximum 2 per-UE MGs can be configured. For UE capable of per-FR MG, the following configurations are supported:
	Combinations of different gap types for per-FR gap capable UE

	Index
	# of simultaneous MG
	RAN4 conclusion

	
	Per-FR1
	Per-FR2
	Per-UE
	

	0
	2
	1
	0
	Supported

	1
	1
	2
	0
	Supported

	2
	0
	0
	2
	Supported

	3
	1
	0
	1
	Supported when per-UE gap is associated to PRS measurement

	4
	0
	1
	1
	

	5
	1
	1
	1
	

	6
	0
	0
	1
	Supported

	7
	1
	1
	0
	Supported

	8
	1
	0
	0
	Supported

	9
	0
	1
	0
	Supported

	10
	2
	0
	0
	Supported

	11
	0
	2
	0
	Supported



Up to 2 gaps can be configured to UE which does not support per-FR gap and 3 gaps cross all FRs can be configured to UE which supports per-FR gap in SA case.
In concurrent gap of the WI, three gap IDs are enough. For future proof and other R17 features, such as MUSIM, NTN, and Positioning, we also suggest to 8 and share the same view with RIL [M605].
Proposal 1: The maximum number of gap ID can be 8.
According to RAN4 LS [2], RAN4 recommends 5 levels for gap priority. Considering signaling overhead, the maximum number of gap priority can align to gap ID and 8 may be a reasonable number.
Proposal 2: The maximum number of gap priority can be 8.
For gap ID, current version (TS 38.331 v17.0.0) specify a conditional presence with the following explanation [4]:
	Conditional Presence
	Explanation

	GapID
	This field is mandatory present when:
- more than one per UE gap is configured; or
- more than one FR1 gap is configured; or
- more than one FR2 gap is configured; or
- per UE gap is configured together with per FR gap.
It is optional present, Need R, when:
- one or more gap is configured as pre-configured measurement gap.
Otherwise, this field is not present, Need R.
Editor Note: It is FFS whether and how to specify the conditional presence for gap ID



Some companies provide their comments [4] in ASN.1 review:
	[RIL]: M604 [Delegate]: MediaTek (Felix Tsai) [WI]: MGenh [Class]: 1 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]:  Conditional presence for gap ID should be discussed.
[Proposed Change]: Delete the conditional code GapID, change to simple Need R for field measGapId-r17. The current description on conditional presence of the gap ID is a little bit over specified. If the gap ID is also used for positioning pre-configured gap, additional case should be added. We think this could just leave to reasonable NW implementation. 
[Comments]:
[Samsung] We think that the field will need some condition.
For e.g. This field needs to be mandatory present when gaps are added using gapUEToAddModList or gapFR1ToAddModList-r17 or gapFR2ToAddModList-r17. Otherwise gapUEToReleaseList-r17/gapFR1ToReleaseList-r17/gapFR2ToReleaseList-r17 will not work properly.


In RAN4 LS [3], for the question “Can Rel-17 concurrent gaps be configured together with legacy gap? If ‘yes’, what would be the UE behavior? ”, RAN4 response is as follows:
From RAN4 requirement perspective, RAN4 would like to ensure that the association of frequency layers or dedicated use cases to measurement gaps shall be clearly understood by both UE and Network for all configured measurements. How the association is up to RAN2.
According to the response, each configured gaps shall have clearly associations when multiple gaps configured. And Gap ID is needed to configure the association between gaps and frequency layers. So, for each types, if more than one Gap is configured, the Gap ID is needed. Furthermore, release list cannot release the gap without gap ID, as mentioned in Samsung’s comments. So, we prefer the explanation of current version for the conditional presence for gap ID. The field measGapId-r17 is mandatory when more than one gap for each gap types is configured.
Proposal 3: The conditional presence for gap ID need to be specified and the explanation of current version (TS 38.331 v17.0.0) is appropriate.
Conclusions 
In this contribution, we provide some proposals as following: 
Proposal 1: The maximum number of gap ID can be 8.
Proposal 2: The maximum number of gap priority can be 8.
Proposal 3: The conditional presence for gap ID need to be specified and the explanation of current version (TS 38.331 v17.0.0) is appropriate.
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