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1. Introduction
In RAN2#120, an LS was approved [1] to RAN4 on support of per FR PRS gap:
	1. Overall Description:
In Rel-17, it was allowed to configure the perFR gap for PRS measurements. In the TS 38.306, the UE capability is also specified to indicate whether the UE supports two independent measurement gap configurations for FR1 and FR2 for PRS measurement. However, in the current version TS 38.331, the gapAssociationPRS IE can only be configured for per UE measurement gap. 

During RAN2 discussion on the above issue, there is no consensus whether the PRS measurement can be associated with per FR measurement gap when concurrent gaps are configured, as companies have different understanding whether RAN4 supports so.

Therefore RAN2 kindly requests RAN4 to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps.
 

2. Actions:
[bookmark: OLE_LINK17]To RAN2 group.
ACTION: 	RAN2 kindly requests RAN4 to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps.


According to the LS, RAN4 action is expected. In this contribution, we discuss the issue and provide corresponding answer to RAN2.
2. Discussion
As we all know, both per FR PRS gap and concurrent gap were introduced in R17. Since they belong to different work item, RAN4 didn’t explicit mix their functionalities in individual design. For example, when per FR PRS gap was introduced, we didn’t consider there is another measurement gap which is used for L3 measurement. However, in concurrent gaps design, the association between frequency layer and measurement gap is quite general. We believe it can cover combination and PRS measurement and per-FR gap. Below is all the association related agreements RAN4 reached during R17 concurrent gap design:
RAN4#100e:
	Issue 2-4: Association between frequency layers and MG 
· Agreement:
· 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 of the same or different use cases, while one frequency layer can only be associated to a single MG.

Issue 2-5: Association between PRS measurement and MG 
· Agreement:
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]PRS measurement for positioning is [exclusively] associated with only one of the instance of multiple gaps at least for R17
· FFS whether to keep or remove “exclusively”
· How to handle the overlapping with the other gap can be discussed in a separate issue



RAN4#101e:
	Issue 2-1-2: Whether PRS measurement for positioning can only be exclusively associated with only one of the instance of multiple gaps at least for R17
· Agreement
· PRS measurement for positioning including all positioning frequency layers is associated with only one of the concurrent gaps 
· It is up to network whether to associate a concurrent gap only to PRS measurement



RAN4#101-bis-e:
	Issue 2-2-1: Whether to allow simultaneous configuration of per-UE gap and per-FR gap to FR gap capable UEs
· Agreement
· UE can be configured with per-UE gap and per-FR gap simultaneously when
· 1) UE is capable of per-FR gap and concurrent gaps, and
· 2) per-UE gap is associated with PRS measurements
· Note: Additional use cases incl. Rel-17 MUSIM and Rel-17 NR NTN Wis are not precluded to be included in future releases.



Also, in TS38.133 section 9.1.8.2 it can be observed that PRS measurement is considered as one of the measurement types which can be associated to one of the concurrent gaps, which implicitly can be a per-FR gap or a per-UE gap.
	For UE configured in the SA operation mode, when monitoring of multiple inter-RAT E-UTRAN carrier frequency layers and inter-frequency NR carrier frequency layers as configured by PCell using gaps, each monitored carrier frequency layer, including following measurement types:
-	a measurement object with SSB based measurement,
-	a measurement object with CSI-RS based measurement,
-	E-UTRA inter-RAT measurement object, 
-	E-UTRAN inter-RAT RSTD measurement,
-	NR PRS-based measurements, 
[bookmark: _Hlk101724462]can be only associated to one measurement gap pattern. Requirements for concurrent measurement gaps apply provided that each frequency layer is only associated with one concurrent measurement gap. There can be one or more frequency layers associated with each concurrent measurement gap.



[bookmark: _Ref126833422]Observation 1: concurrent gap design and requirements in R17 RAN4 can already support association between PRS measurement and per-FR gap.
Technically, if UE can support both per-FR PRS gap and concurrent gap, it is beneficial for NW to provide association between PRS measurement to a per-FR gap. Otherwise, NW may need to configure per-UE gap for the PRS measurement, which is less efficient.
[bookmark: _Ref126833429]Proposal 1: RAN4 shall confirm that RAN4 spec can already support PRS to be associated with per FR measurement gap in case of concurrent gaps.
Above is from signalling perspective. From UE capability point of view, it is straightforward that NW shall provide such configuration only if UE can support per-FR PRS gap (independentGapConfigPRS-r17)
[bookmark: _Ref126833433]Proposal 2: association between PRS measurement and per-FR gap shall only be configured if UE supports both concurrentMeasGap-r17 and independentGapConfigPRS-r17.
3. Conclusion
In this contribution, we provide discussion on association between PRS measurement and per-FR gap. After discussion the following conclusions are provided:
Observation 1: concurrent gap design and requirements in R17 RAN4 can already support association between PRS measurement and per-FR gap.
Proposal 1: RAN4 shall confirm that RAN4 spec can already support PRS to be associated with per FR measurement gap in case of concurrent gaps.
Proposal 2: association between PRS measurement and per-FR gap shall only be configured if UE supports both concurrentMeasGap-r17 and independentGapConfigPRS-r17. 
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