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Introduction
RAN4 received LS [1] from RAN2#120 related to per-FR gap for PRS measurement. RAN2 asks RAN4 to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps. 
	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.


In RAN4#106, there was no consensus on whether PRS being associated with per FR measurement gap in case of concurrent gaps is supported or not, and a WF [2] is approved with a list of possible issue to check.
In this paper we will provide our views on the support of PRS being associated with per FR measurement gap in case of concurrent gaps.
Discussion
	RAN4 should further study the potential impact in TS38.133 when the PRS measurement is associated with a per-FR measurement gap that is configured as part of concurrent measurement gaps:
1. Gap combination configurations for per-FR PRS measurement in Concurrent measurement gaps
1. Concurrent measurement gaps collision rule
1. CSSF
1. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps
The analysis of impact to other aspects may be considered if identified by RAN4 #106-bis meeting.


Gap combination configurations for per-FR PRS measurement in Concurrent measurement gaps
The gap combination configurations with con-MG are defined in Table 9.1.8-1 of 38133 as copied below.
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].


The concerned combinations are #0/1/6/7. We do not see any change needed to the table to support PRS measurement to be associated with one gap with those combination. It is noted that only one gap per FR can be used for PRS measurement. For example, with combination ID#0, one of the FR1 gaps and the FR2 gap can be configured with IE gapAssociationPRS, but not the two FR1 gaps. RAN2 can clarify this in field description for gapAssociationPRS but no RAN4 spec change is needed. This is same as for combination #2 where only one of the per-UE gaps can be used for PRS measurement.
Concurrent measurement gaps collision rule
The collision handling rule for con-MG is defined in cl. 9.1.8.3 of 38133. In mainly includes
· Proximity condition to define whether two gaps affecting same FR are colliding or not, and
· Gap dropping rule where in case of collision, the occasion of gap with lower priority are dropped.
In our understanding, the collision handling rule are defined agnostic to what measurements are performed in each gap, or whether the gap is per-UE or per-FR.
For example, with gap combination #2 where two per-UE gaps are configured, one of them can be used for PRS measurement. When we determine whether the two gaps are colliding, it makes no difference if one of them is used for PRS measurement. Similarly, the gap priority is configured by NW, and the one with lower priority is dropped regardless if it is used for PRS measurement or not. The same principle also applies to per-FR gaps, and we do not see any change needed when PRS measurement is associated with one of them.
CSSF
From Rel-16/17 POS WI, PRS measurement is accounted in the CSSF definition, for both per-UE and per-FR gaps. On the other hand, in con-MG combination #0/1/6/7, CSSF for each gap is calculated independently. Therefore, we do not see any change needed to CSSF to support PRS being associated with per FR measurement gap in case of concurrent gaps.
Positioning measurement requirement using per-FR gaps within concurrent measurement gaps
PRS measurement requirements using per-FR gap are already defined in Rel-17 POS WI. When there is another gap in the same FR as the per-FR gap used for PRS measurement, 
· If the two per-FR gaps are non-colliding, the measurement requirements for PRS is not impacted by the other gap;
· If the two per-FR gaps are colliding, the measurement requirements for PRS may be impacted by the other gap if the associated gap is of lower priority. However, the impact has been captured in the spec and is same as a per-UE gap being used for PRS measurement
	 ,
	 is a scaling factor for a positioning frequency layer to be measured within the associated measurement gap pattern, which is defined as  = Ntotal / Navailable for UE configured with concurrent measurement gap, and  = 1 for UE not configured with concurrent measurement gap.
-	For a window W of duration max(,  MGRP_max), where MGRP max is the maximum MGRP across all configured per-UE MG and per-FR MG within the same FR as the positioining frequency layer, and starting at the beginning of any associated gap occasions covering the PRS occasion: 
-	Ntotal is the total number of associated gap occasions covering PRS occasions within the window, including those overlapped with other MG occasions within the window, and
-	Navailable is the number of non-dropped associated gap occasions covering PRS occasions within the window W, after further accounting for MG collisions by applying the selected gap collision rule 
-	Requirements do not apply if Navailable =0.


Therefore, no change is needed to PRS measurement requirements. 
Summary 
Based on previous sections, we understand there is no technical impacts to the current RAN4 requirements to support PRS being associated with per FR measurement gap in case of concurrent gaps. If such association is not supported, it means UE cannot support PRS measurement with gap combination ID#0/1/6/7, and NW has to configure a per-UE gap with combination ID#3/4/5, so the benefits of per-FR gap for PRS measurement cannot be achieved with con-MGs. 
Proposal: Support PRS to be associated with per FR measurement gap in case of concurrent gaps. All PRS measurements in one FR are associated to a single per FR gap for that FR. 
Conclusions
In this paper we provided our views on the question in the LS [1].
Proposal: Support PRS to be associated with per FR measurement gap in case of concurrent gaps. All PRS measurements in one FR are associated to a single per FR gap for that FR. 
A draft reply LS is provided in the Annex.
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1. Overall Description:
RAN4 thanks RAN2 for the questions in LS R2-2213350. 

Based on discussions in RAN4#106, RAN4 would like to confirm that RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps. In addition, RAN4 agreed that all PRS measurements in one FR are associated to a single per FR gap for that FR.

RAN4 respectfully asks RAN2 to take the above information into account. 

2. Actions:
To RAN2:
RAN4 respectfully asks RAN2 to take the above information into account. 

3. Date of Next TSG-RAN4 Meetings:
RAN WG4 Meeting #107				May 22 – May 26, 2023		Incheon, South Korea
RAN WG4 Meeting #108				Aug 21 – Aug 25, 2023	         Toulouse, France
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