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1. Introduction
In the RAN2 LS [1], RAN4 is requested to provide feedback whether RAN4 supports PRS to be associated with per FR measurement gap in case of concurrent gaps. 
	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.


In this contribution, we provide our views on high-level analysis based on option 3, and on other open issues in the WF.
2. Discussion
[bookmark: _Hlk73468315]Regarding whether to support of per FR PRS gap, the issue has been discussed during RAN4 106 meeting and the following temporary agreement was achieved:
· Conclusion: 
· Continue technical analysis on feasibility to support the use case. Consider to send LS reply in RAN4 #106bis
It was also agreed in [5] that the impact on current specification if the per FR PRS is allowed should be carried out firstly. 
[image: ]
1. Gap combination configurations for per-FR PRS measurement in Concurrent measurement gaps

Regarding how the PRS measurements on positioning frequency layers are associated with concurrent measurement gaps, it was discussed in measurement gap enhancement WI for a long time. Following agreements were made.
In the RAN4#101-e meeting, following agreement were made as captured in [2].
	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


According to the agreements, PRS measurements for positioning can be associated with any one of the concurrent gaps, including per-FR concurrent gaps.
In the RAN4#101-bis-e meeting, following agreement were made as captured in [3].
	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.



Based on the above agreement, when PRS measurements for positioning are associated with concurrent gaps, if both per-FR and per-UE gap are configured simultaneously, the per-UE gap can only be associated with PRS measurement. Following the agreement that “PRS measurement for positioning including all positioning frequency layers is associated with only one of the concurrent gaps”, it can be deduced that when per-FR and per-UE gaps are configured simultaneously, the PRS can and only can be associated with per-UE gap. 

Furthermore, exiting requirements for gap-based PRS measurements for positioning are specified in TS 38.133 as below. 
	9.9.1.1	General Aspects of Gap-based Measurement
For gap-based RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP measurements, the requirements in clauses 9.9.2, 9.9.3, 9.9.4 and 9.9.6 apply provided:
-	the UE is configured or pre-configured with measurement gaps
-	if the measurement gap is pre-configured, the gap must be activated throughout the measurement period, and 
-	if concurrent measurement gaps are configured, all positioning frequency layers are associated with only one of the measurement gaps, and
-	if the UE does not support PRS measurements with per-FR gaps, the configured or pre-configured gap used to perform the PRS measurements must be of per-UE type, and
-	No active BWP switching occurs during the measurement gaps for PRS measurement, and


According to the requirements, the PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps if the UE supports PRS measurements with per-FR gaps.
In the RAN4#101-bis-e meeting, it was agreed that per-FR measurement gap is supported in Rel-17 as capture in the WF [4].
	Issue 1-3-1: Per-FR MG for PRS measurement 
Agreements:
· Per-FR MG for PRS measurements shall be supported in Rel-17.



Therefore, by taking all of the agreements and requirements into account, it can be concluded that PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps if the UE supports PRS measurements with per-FR gaps. If the UE does not support PRS measurements with per-FR gaps, then the associated gap for PRS measurements should be per-UE gap. When the PRS measurements is associated with one of the per-FR gaps, it can be left to NW implementation.
Observation 1: PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps of concurrent measurement gaps if the UE supports PRS measurements with per-FR gaps providing per-FR and per-UE are not configured simultaneously. 
Observation 2: The associated gap for PRS measurements should be per-UE gap if the UE does not support PRS measurements with per-FR gaps. 
2. Concurrent measurement gaps collision rule
Regarding the measurement gap collision rule, it has been agreed in [6] that the definition of colliding applies for the following scenarios:
The definition of colliding measurement gap occasions applies only between 
i. two per-FR1 gaps, or
ii. two per-FR2 gaps, or
iii. two per-UE gaps, or
iv. one per-UE gap and one per-FR (FR1 or FR2) gap. 
Hence when PRS is configured for a per-FR gap, as analysed before, PRS will be associated with one of the per-FR gap hence it belongs to case i and ii. Apparently the current specification has already covered related cases. 

3. CSSF
As mentioned before, the per FR PRS case has already been covered by the current specification and there is no CSSF impact when supporting per FR PRS gap. 
4. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps
As mentioned Rel-17 positioning measurement requirements has already considered the scenario where PRS are associated with one of per-FR gaps and related requirements will cover this case. 
9.9.1.1	General Aspects of Gap-based Measurement
For gap-based RSTD, PRS-RSRP, UE Rx-Tx time difference, and PRS-RSRPP measurements, the requirements in clauses 9.9.2, 9.9.3, 9.9.4 and 9.9.6 apply provided:
-	the UE is configured or pre-configured with measurement gaps
-	if the measurement gap is pre-configured, the gap must be activated throughout the measurement period, and 
-	if concurrent measurement gaps are configured, all positioning frequency layers are associated with only one of the measurement gaps, and
-	if the UE does not support PRS measurements with per-FR gaps, the configured or pre-configured gap used to perform the PRS measurements must be of per-UE type, and
-	No active BWP switching occurs during the measurement gaps for PRS measurement, and

Proposal 1: There is no impact on the concurrent measurement gaps collision rule and CSSF if per FR PRS is supported. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps has already been covered by related requirements in the current specification. 

3. Summary
In this contribution, we presented our views and high-level analysis in Table 1 for different options. Based on above analysis, following proposals and observations are present.
Observation 1: PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps of concurrent measurement gaps if the UE supports PRS measurements with per-FR gaps providing per-FR and per-UE are not configured simultaneously. 
Observation 2: The associated gap for PRS measurements should be per-UE gap if the UE does not support PRS measurements with per-FR gaps. 
Proposal 1: There is no impact on the concurrent measurement gaps collision rule and CSSF if per FR PRS is supported. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps has already been covered by related requirements in the current specification. 
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1. Overall Description:
RAN4 thanks RAN2 for the LS on support of per FR PRS gap. 
RAN4 has discussed the support of per FR PRS gap. Following conclusions are made. 
PRS measurements on all positioning frequency layers can be associated with one of the per-FR gaps of concurrent measurement gaps if the UE supports PRS measurements with per-FR gaps. The associated gap for PRS measurements should be per-UE gap if the UE does not support PRS measurements with per-FR gaps or when both per-FR and per-UE gaps are configured simultaneously. 
When the PRS measurements is associated with one of the per-FR gaps, it can be left to NW implementation.

2. Actions:
To: RAN WG2
ACTION: 	RAN4 kindly asks RAN2 to take the above RAN4 conclusions into account in the future work.

3. Reference:
[1] R2-2213350	LS on support of per FR PRS gap

4. Date of Next TSG RAN WG4 Meetings:
TSG-RAN4 Meeting #106-bis-e		Apr. 17 – Apr. 26, 2023	Online
TSG-RAN4 Meeting #107			May 22 – May 27, 2023	Incheon, Korea
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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:

Gap combination configurations for per-FR PRS measurement in Concurrent measurement gaps
Concurrent measurement gaps collision rule
CSSF

4. Positioning measurement requirement using per-FR gaps within concurrent measurement gaps
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The analysis of impact to other aspects may be considered if identified by RAN4 #106-bis meeting.




