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[bookmark: OLE_LINK1]Introduction 
In this RAN1 meeting, an LS R2-2401644 (R1-2401940) from RAN2 is sent to RAN1. 
In this discussion paper, we provide our clarification on the design of DL-PRS ID associated with measurement report [1] for positioning bandwidth aggregation, i.e. the following questions from RAN2 LS.
	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?



Discussion 
RAN2 observed that dl-PRS-ID is not explicitly included in the RRC parameter list for DL PRS bandwidth aggregation measurement report. From RAN 1’s perspective, the following agreements were reached:
	Agreement in RAN1#113
For PRS bandwidth aggregation across PFLs, in a measurement report element, support
· Single RSRP or single RSRPP 
· 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 in RAN1#114
Send an LS to RAN2 with the following content
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.


From our view, when reporting the nr-aggregated-DL-PRS-ResourceSetIDList in NR-DL-TDOA-MeasElement and NR-Multi-RTT-MeasElement, there is no need to report the associated dl-PRS-ID for each reported DL PRS resource set ID. We will provide our analysis based on the two interpretations of dl-PRS-ID:
· Interpretation 1: PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID
If PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID, then the UE only reporting one dl-PRS-ID associated with the aggregated measurement is sufficient. As shown in Figure 1, there is only one dl-PRS-ID associated with an aggregated measurement. The legacy dl-PRS-ID-r16 in the main measurement can be used to indicate the TRP ID.
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Figure 1: Relations of nr-DL-PRS-FrequencyLayerIndex, nr-PRS-ID and nr-DL-PRS-ResourceSetID for bandwidth aggregation

· Interpretation 2: PRS resource sets in different PFLs of a TRP can be configured with different dl-PRS-ID
For the case of dl-PRS-IDs in different PFLs representing the same TRP, only one dl-PRS-ID reported in the main measurement is sufficient as nr-DL-PRS-ResourceSetID can be used to identify the DL-PRS resource set of the TRP across all the frequency layers. According to TS 37.355 [2], the DL-PRS resource set ID is commonly enumerated across all PFLs, if DL-PRS resource sets to be aggregated from different PFLs are transmitted by the same TRP, the DL-PRS resource set IDs of the TRP for multiple PFLs will not be the same. In other words, the PRS resource set ID is unique across all PFLs of the same TRP even with different dl-PRS-IDs.
TS 37.355:
	NR-DL-PRS-ResourceSetID-r16 ::= INTEGER (0..nrMaxNumDL-PRS-ResourceSetsPerTRP-1-r16)
nrMaxNumDL-PRS-ResourceSetsPerTRP-1-r16	INTEGER ::= 7

nr-DL-PRS-ResourceSetID
This field specifies the DL-PRS Resource Set ID, which is used to identify the DL-PRS Resource Set of the TRP across all the frequency layers.


[bookmark: OLE_LINK2]For example, as shown in Figure 2, {DL PRS resource set 1 for dl-PRS-ID 0 in PFL 0, DL PRS resource set 2 for dl-PRS-ID 1 in PFL 1, DL PRS resource set 5 for dl-PRS-ID 2 in PFL 2} are configured by LMF in assistance data for bandwidth aggregation. In the measurement report, if a UE report one dl-PRS-ID and a list of DL PRS resource set ID, that means DL PRS resource sets from multiple dl-PRS-IDs are aggregated according to the assistance data. There is no need to report multiple dl-PRS-IDs because the aggregated dl-PRS-IDs can be identified by the legacy reported dl-PRS-ID and the list of PRS resource set IDs introduced in Rel-18
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Figure 2: Relations of nr-DL-PRS-FrequencyLayerIndex, nr-PRS-ID and nr-DL-PRS-ResourceSetID for bandwidth aggregation

Based on the above analysis, we have the following reply for RAN2’s question:
Proposal 1: Support the following reply for RAN2’s question on positioning bandwidth aggregation parameter list:
	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?
[bookmark: OLE_LINK3]RAN1’s reply: There is only one dl-PRS-ID associated with the aggregated main measurement, the legacy dl-PRS-ID in NR-DL-TDOA-MeasElement/NR-Multi-RTT-MeasElement can be reused. If PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID, then the UE only reporting one dl-PRS-ID associated with the aggregated main measurement is sufficient. If dl-PRS-IDs in different PFLs represent the same TRP, only one dl-PRS-ID reported in the main measurement is sufficient as nr-DL-PRS-ResourceSetID is used to identify the DL-PRS resource set of the TRP across all the frequency layers
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?
RAN1’s reply: There is no need to provide dl-PRS-ID(s) in additional measurement reporting since both main measurement and additional measurement are derived from the same TRP.



Conclusion
In this contribution, we discuss measurement reporting for DL-PRS bandwidth aggregation, and we have the following proposals:
Proposal 1: Support the following reply for RAN2’s question on positioning bandwidth aggregation parameter list:
	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?
RAN1’s reply: There is only one dl-PRS-ID associated with the aggregated main measurement, the legacy dl-PRS-ID in NR-DL-TDOA-MeasElement/NR-Multi-RTT-MeasElement can be reused. If PRS resource sets in different PFLs of a TRP are configured with the same dl-PRS-ID, then the UE only reporting one dl-PRS-ID associated with the aggregated main measurement is sufficient. If dl-PRS-IDs in different PFLs represent the same TRP, only one dl-PRS-ID reported in the main measurement is sufficient as nr-DL-PRS-ResourceSetID is used to identify the DL-PRS resource set of the TRP across all the frequency layers
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?
RAN1’s reply: There is no need to provide dl-PRS-ID(s) in additional measurement reporting since both main measurement and additional measurement are derived from the same TRP.
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