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1	Introduction
[bookmark: _Ref178064866]The NR and MR-DC Measurement Gap Enhancements WI addresses three different objectives. In this paper, we focus on the following as copied from the WID, RP-211591 [1]: 
	(2) Multiple concurrent and independent MG patterns [RAN4, RAN2]
0. RRM requirements for concurrent and independent MG patterns [RAN4] 
0. Define requirements for UE maximum number of concurrent and independent MG patterns active at any time
0. Specification of requirements for multiple concurrent and independent MG patterns (MGL, MGRP) 
0. Specification of requirements and UE behavior for proximity of MG instances in time, priority, and partial or full overlap of MG instances 
0. Define the corresponding measurement requirements
0. Specification of applicability of multiple concurrent and independent gap patterns [RAN4] 
0. Procedures and signaling for simultaneous RRC (re-)configuration of one or more gap patterns [RAN2] 
0. Specification of protocol impacts for multiple concurrent and independent MG patterns based on RAN4 input


2	Discussion
2.1	On various Rel-17 WIs impacting gap handling
We note that several Rel-17 WIs have impact on gap handling. We thus propose that a cross-WI activity is arranged to sort out the RAN2 specification impacts. This should be coordinated by the Measurement Gap enhancement WI and organized under this Agenda Item.
[bookmark: _Toc85748236]Set a cross-WI activity to sort out RAN2 specification impacts. Coordinate this within the “Measurement Gap enhancement” WI and organize it under this Agenda Item.

2.2	Context
Seeking to improve the measurement gap procedure this WI objective proposes for the network to have the ability to configure more than one measurement pattern simultaneously, i.e., to have “concurrent Measurement Gaps” (MGs). 
As pointed out in RAN4#98bis-e WF, R4-2105856 [2], the purpose of concurrent MGs is then for the UE to be able to measure:
· different configurations of a reference signal from different cells or frequencies, 
· SSB based Measurement Timing Configuration (SMTC) from different cells or frequencies, 
· different reference signals, and
· different RATs.
As observed from RAN4’s LS to RAN2 on this matter, R4-2115343 [3], RAN4 has already reached some agreements impacting RAN2 specification. These include:
· the definition of concurrent gaps and,
· the applicability and configurations of concurrent gaps.
Below we address each of these aspects.  
2.3	Defining concurrent measurement gaps
The following is captured in RAN4’s LS [3]:
	· Concurrent gaps are multiple measurement gaps configured by RRC message(s)
· Either by same or separate RRC messages
· Whether and how to introduce new IE(s) or duplicate the existing IE is left to RAN2.
· Note: if existing IE is to be used, the configuration mechanism shall allow NW to use the same IE to either configure additional concurrent MGP or update the configured MGP.



As observed by the highlighted text above, it is up to RAN2 to decide whether (a “duplicate” of) the existent IE or a new IE is to be used to signal concurrent gaps.
On this matter, RAN4#99-e WF, R4-2108346 [4], includes the following agreements:
	· Max number of supported concurrent gap:
· When UE doesn’t support per-FR gap, 
· Assume max 2 MGs as a starting point, when defining the requirements (e,g., overlapping, overhead cap, interruption, …)
· Larger number can be considered if RAN4 has extra time in Rel-17.
· UE capability can be discussed later and independently.
· When UE supports per-FR gap, 
· Agreement:
· Allow network to fall back to use per-UE gap
· FFS whether to allow simultaneous configuring per-UE gap and per-FR gap 
· Assume max 2 MGs in an FR as a starting point, when defining the requirements (e,g., overlapping, overhead cap, interruption, …)
· FFS the max number of supported concurrent gaps across all FRs, e.g.,
· Only per-FR gaps are configured
· per-UE gap and per-FR gap are configured simultaneous, if agreed



While the following combinations for per-FR gap capable UEs have been agreed by RAN4 (as captured in RAN4#100-e WF, R4-2115342 [5]):
Figure 1: Possible combinations for per-FR gap capable UE, as per current RAN4 agreement. 
	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
	FFS

	4
	0
	1
	1
	FFS

	5
	1
	1
	1
	FFS

	6
	2
	2
	0
	FFS

	7
	0
	0
	1
	Supported

	8
	1
	1
	0
	Supported

	9
	1
	0
	0
	Supported

	10
	0
	1
	0
	Supported



Leaving open the question whether a maximum of 3 or 4 concurrent MGs are supported for per-FR scenarios. However, regardless of RAN4's determination on this, it is possible to notice that by adding a new measurement gap configuration field/IE following the same principle/configuration as the current measGapConfig field, one can address the scenarios above. 
[bookmark: _Toc85748214]A new concurrent MG related field following the same principle/configuration as the current measGapConfig field, allows to address the different concurrent MG configurations. 
[bookmark: _Toc85748237]Duplicate the measGapConfig field within MeasConfig for concurrent MG purposes.

2.4	Applicability and configurations of concurrent gaps
The following is captured in RAN4’s LS [3]:
	· When concurrent MGs are configured, the association between concurrent MGs and frequency layers (dedicated use case(s)) to be measured shall be RRC configured
· If it is not feasible from RAN2 perspective to ensure that association between concurrent MGs and frequency layers to be measured is always provided, then additional solution can be discussed on how to handle this use case.
· The measurement gap can be associated to one or multiple use cases in the following, while the detail on how to implement the association is left to RAN2
· One or more MO(s) for same or different RATs
· SSB and/or CSI-RS in each associated NR MO
· PRS
· It is feasible that one of the concurrent gap is purely used for measuring LTE and other gaps are used for other MOs, e.g.,
· One gap is associated with only LTE measurement 
· One gap is associated with other measurements including NR.

Note: 
· It is RAN4 common understanding that frequency layer includes positioning frequency layer. 
· Each frequency layer can be associated with only one MG (leave it for RAN2 on how to implement the association)
· SSB, CSI-RS and PRS are treated as different frequency layers
· One MG can be associated with multiple frequency layers, while one frequency layers can only be associated to a single MG.



When concurrent MGs are configured, a MO could be then linked to one, or to the other gap pattern. It is then beneficial for the network to clearly signal this association to the UE to avoid ambiguities between what the network is trying to configure and how the UE behaves. 
[bookmark: _Toc85748238]Introduce a new association field (e.g., “gapPurpose”) in the measurement gap configuration IE, allowing to link MGPs with dedicated use cases when concurrent gaps are configured.

[bookmark: _Ref189046994]3	Conclusion
In the previous sections we made the following observations: 
Observation 1	A new concurrent MG related field following the same principle/configuration as the current measGapConfig field, allows to address the different concurrent MG configurations.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Set a cross-WI activity to sort out RAN2 specification impacts. Coordinate this within the “Measurement Gap enhancement” WI and organize it under this Agenda Item.
Proposal 2	Duplicate the measGapConfig field within MeasConfig for concurrent MG purposes.
Proposal 3	Introduce a new association field (e.g., “gapPurpose”) in the measurement gap configuration IE, allowing to link MGPs with dedicated use cases when concurrent gaps are configured.
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