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1 [bookmark: _Ref47259910][bookmark: _Ref20730972][bookmark: _Ref16193927][bookmark: _Ref6926730][bookmark: _Ref7107393][bookmark: _Ref521318726][bookmark: _Ref524340861][bookmark: _Ref510774888][bookmark: _Ref3884257]Overall description
RAN1 thanks RAN2 for the LS in R1-2401940 (R2-2401644) with the following questions on RAN1 parameter list related to RedCap positioning with Rx hopping and bandwidth aggregation:
	Issue 1: DL-PRS Rx hopping for NR DL-AoD positioning method
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK8]According to the RRC parameter list in R1-2312697 included in the LS, LMF can request UE to perform DL-PRS measurements based on receiving multiple hops of DL-PRS using the parameter nr-Requested-DL-PRS-measurementBasedOnMultihopRx. According to R1-2312697, the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx, which indicates that the reported measurement is based on receiving single or multiple hops of DL-PRS, is only applicable for NR DL-TDOA and NR Multi-RTT and does not mention other positioning methods. However, from RAN2’s perspective, if LMF can request UE to perform DL-PRS Rx hopping for NR DL-TDOA and NR Multi-RTT, it should also be able to request the reported measurement for NR DL-AoD.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]Question 1: Does the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx also apply to NR DL-AoD positioning?
Issue 2: Clarification on the DL-PRS ID associated with aggregated measurement report
RAN2 observed that there is neither dl-PRS-ID nor dl-PRS-IDs included in the RRC parameter list R1-2312697. It is unclear to RAN2 how to include dl-PRS-ID when reporting the nr-aggregated-DL-PRS-ResourceSetIDList in NR-DL-TDOA-MeasElement and NR-Multi-RTT-MeasElement.
Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?
Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?



The following paragraphs provide answers to the above questions asked by RAN2:

Question 1: Does the parameter nr-ReportedDL-PRS-measurementBasedOnSingleOrMultihopRx also apply to NR DL-AoD positioning?

Answer 1: Yes, the parameter can also apply to NR DL-AoD positioning.

Question 2: Is there only one dl-PRS-ID or are there multiple dl-PRS-IDs associated with the aggregated main and additional measurement, respectively?

Answer 2: On the issue of one or multiple dl-PRS-ID values associated with linked DL PRS resources across aggregated DL PFLs, RAN1 had shared the following interpretations of the current specifications with RAN2 in an earlier LS in R1-2308646:

	1. Overall Description:
With regards to higher layer parameter dl-PRS-ID, RAN1 understands that the current RAN2 specification support two interpretations:
· Interpretation 1: PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID
· Interpretation 2: PRS resource sets in different PFLs of a TRP can be configured with different dl-PRS-ID
For PRS bandwidth aggregation, RAN1’s agreement is that the linked PRS resource sets from two or three PFLs should be from the same TRP. RAN1 kindly requests RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation. 

2. Actions:
To RAN2 
ACTION: RAN1 respectfully asks RAN2 to take the above information into consideration for their future work, and asks RAN2 to capture the condition of the same TRP in RAN2 specifications for PRS bandwidth aggregation.





Further, based on the above, RAN1 specifications in TS 38.214 with consideration of both single and multiple dl-PRS-IDs are incorporated. From TS 38.214, v18.2.0, Clause 5.1.6.5:

	…
Within a positioning frequency layer, the DL PRS resources are sorted in the decreasing order of priority for measurement to be performed by the UE, with the reference indicated by nr-DL-PRS-ReferenceInfo being the highest priority for measurement, and the following priority is assumed:
-	Up to 64 NR-SelectedDL-PRS-IndexPerTRP of the DL PRS positioning frequency layer are sorted according to priority if nr-SelectedDL-PRS-IndexListPerFreq is provided, or up to 64 NR-DL-PRS-AssistanceDataPerTRP of the frequency layer are sorted according to priority; except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL PRS ID associated with DL PRS bandwidth aggregation linkage has higher priority than a DL PRS ID not associated with DL PRS bandwidth aggregation linkage. If multiple DL PRS ID are associated with DL PRS bandwidth aggregation linkage, they are sorted according to priority.
-	Up to 2 DL-SelectedPRS-ResourceSetIndex per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority if dl-SelectedPRS-ResourceSetIndexList is provided, or up to 2 NR-DL-PRS-ResourceSet per dl-PRS-ID of the DL PRS positioning frequency layer are sorted according to priority except when the UE is requested to perform aggregated measurement(s), in which case:
-	A DL PRS resource set linked for a DL PRS bandwidth aggregation has higher priority than a DL PRS resource set not linked for DL PRS bandwidth aggregation. If multiple DL PRS resource sets are linked for DL PRS bandwidth aggregation, then they are sorted according to priority.





Based on the above, it can be concluded that, from RAN1’s perspective, there can be one or multiple dl-PRS-IDs associated with the aggregated (main and additional) measurements. 

Question 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, respectively, should the list of the dl-PRS-IDs in additional measurements be included in the list of dl-PRS-IDs in the main measurement?

Answer 3: If there are multiple dl-PRS-IDs associated with main and additional measurements, the list of the dl-PRS-IDs in main measurement (corresponding to IEs: NR-Multi-RTT-MeasElement or NR-DL-TDOA-AdditionalMeasurementElement) and the list of dl-PRS-IDs in each of the additional measurements (corresponding to IE: NR-Multi-RTT-AdditionalMeasurementElement or NR-DL-TDOA-MeasElement) can be indicated independently since the RAN1 design allows a UE to report whether each measurement is based on aggregated PRS resources and which DL PRS resource sets are aggregated per the following agreements. In addition, up to two different combinations of DL PFLs can be supported, implying that for a measurement using DL PRS resources from DL PRS resource sets that are linked from two different combinations of DL PFL, the corresponding dl-PRS-IDs may be different. 

	Agreement (RAN1 #112bis-e)
For PRS resources aggregated across PFLs for DL-TDOA and multi-RTT positioning methods, use similar signaling as the existing Rel-16/Rel-17 DL PRS measurement of single PFL with the necessary update.
•	FFS: In a measurement report element, single RSRP or single RSRPP is reported 
•	In a measurement report element, PFL aggregation indication is supported to indicate whether/which measurement is aggregated
•	Support new signaling in location information request message to indicate UE whether to perform joint measurement across aggregated PFLs

Agreement (RAN1 #113)
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
•	Single RSRP or single RSRPP 
o	FFS: the single RSRP/RSRPP is based on aggregated PRS resources across aggregated PFLs
•	The aggregated reference RSTD 
•	The used PRS resource set IDs for the aggregated measurement which are shared for RSRP/RSRPP and/or timing measurement results

Agreement (RAN1 #114bis)
Configuring up to two PFL combinations is supported (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). 
· Send an LS to RAN4 (CC to RAN2 and RAN3) to inform them with the above agreement and specify corre-sponding requirements.
· Note: more than one combinations are measured in TDMed manner




2 Actions
To RAN2 group 
ACTION: 	RAN1 respectfully asks RAN2 to take the above information into account. 

3 Dates of next TSG RAN WG 1 meetings
TSG-WG1 Meeting #117  	20th May – 24th May, 2024			Fukuoka City, Japan
TSG-WG1 Meeting #118 		19th August – 23rd August, 2024			Maastricht, NL





7/7
