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1	Overall description
RAN1 would like to thank RAN2 for the LS (R1-2310787/R2-2311391) for clarifications on RedCap positioning, carrier phase positioning, and bandwidth aggregation for positioning. 

Regarding RAN2’s following questions on carrier phase positioning: 
· Question 1: Has RAN1 discussed the interaction between carrier phase positioning and bandwidth aggregation for positioning? When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), does the UE report the carrier phase measurement for each PFL or only one PFL?
· Question 2: Is the simultaneous measurement on same DL PRS by a target UE and a PRU applies only for carrier phase measurements (RSCP/RSCPD) or applies also to the legacy measurement along which the carrier phase measurements are reported? Please clarify if simultaneous measurement applies to all legacy measurements (e.g., timing, power measurements) or not.
· Question 3: For simultaneous measurement on same DL PRS by a target UE and a PRU, is multiple instances of time window configurations need to be signalled to the target UE and PRU or is the set of time window configuration parameters results in multiple time domain windows for the measurement? RAN2 would like additional clarification on need for multiple time windows.
· Question 4: For simultaneous transmission of UL SRS from a target UE and a PRU, is there a need for gNB to indicate the time window(s) directly to UE?
· Question 5: For UE-based carrier phase positioning, RAN1 agreement says the LMF forwards the DL carrier phase measurement reported by a PRU, with additional information of the same PRU to a target UE in the positioning assistance data. Regarding the forwarded measurement, does the LMF forward only the carrier phase measurement or also the legacy measurement associated with the carrier phase measurement? Also, how often does the LMF have to forward the positioning assistance data containing PRU measurement (and additional information of the same PRU) to the target UE i.e., is this supposed to be a periodic provisioning of assistance data from LMF to target UE? Can the UE send a request to the LMF to initiate the periodic provisioning of assistance data?
· Question 6: Are carrier phase measurements reported by UE for additional paths also or only for the first path of the associated legacy timing measurement?

As for Question 1, the following agreements were archived in RAN1-114 meeting [1].Agreement
When DL RSCPD/RSCP measurements are reported together with the DL RSTD/ UE Rx – Tx time difference measurements, the DL RSCPD/RSCP measurements are obtained from a single DL PFL only. 
Note: From RAN1’s perspective, the reporting of the carrier phase measurements from one DL PFL has no impact on the reporting of the DL RSTD and/or UE Rx – Tx time difference measurements from the same DL PFL or other DL PFLs.


Thus the answer to Question 1 is that: 
· Answer to Question 1: Yes. When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), the UE reports the carrier phase measurement for only one PFL.

As for Question 2, refer to the ‘Reply LS on PRU Procedures’ to SA2 and CC to RAN2/RAN3 in R1-2308644[2] in RAN1-114 meeting, the answer to Question 2 is that:
· Answer to Question 2: it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods.

As for Question 3, the following agreements were archived RAN1-113[3] and RAN1-114bis[4] meeting.[bookmark: _Hlk149120976]RAN1-113 Agreement
To enable LMF to request the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s), each time window is defined with the following parameters:
· The start of the time window, which is indicated by a combination of subframe number, slot offset and symbol index
· The duration of the time window, which is given by a number of consecutive slots/symbols
· FFS: the number of consecutive slots/symbols
· (Optional) The periodicity of the time window, which is defined similar to IE NR-DL-PRS-Periodicity-and-ResourceSetSlotOffset in TS 37.355.
FFS: the maximum number of the windows
RAN1-114bis Agreement
Adopt the following changes to the previous agreement made in RAN1#114:
Agreement
When an LMF requests the UEs, including target UE and PRU(s), to perform measurements on indicated DL PRS resource set(s) occurring within indicated time window(s)
· The duration of a time window can be configured as follows:
· {1, 2, 4, 6, 8, 12, 16} slots.
· the number of the time windows can be:
· {1, 2}
· FFS: {4, 8}
· the number of the indicated DL PRS resource set(s) per TRP within a time window can be {1, 2}:
· DL PRS resource sets across all TRPs are in one DL PFL
· FFS: For PRS bandwidth aggregation, an indicated DL PRS resource set refers to a combination of linked PRS resource sets
· The number of the indicated DL PRS resource set(s) for all TRPs should be the same
· Note: Different PRS resource sets and/or PFLs can be associated with different time windows
· Note: the signaling design for the indication of the DL PRS resource sets in the time windows is up to RAN2/RAN3.



Thus the answer to Question 3 is that: 
· Answer to Question 3: one PRS resource set can be associated with one time window.

As for Question 4, the following agreements were archived in RAN1-113 meeting.Agreement
Adopt the following modifications on the agreements made in RAN1#112bis-e:

To enable simultaneous transmission of UL SRS for positioning by a target UE and a PRU, support the following enhancements:
· Enabling LMF to request the serving gNB of a UE to configure the transmission of the [indicated] UL SRS resources from the UE within indicated time window(s).
· FFS: the details of the time window, e.g., the start time, duration, periodicity for the time window(s), within the vicinity of a reference SRS configuration or use the existing message of Scheduled Location time
· Enabling LMF to request the serving gNB and neighboring gNBs of the UE to measure the [indicated] UL SRS resources from the UE within indicated time window(s).
· Note: this may be a different indicated time window

Thus the answer to Question 4 is that: 
· Answer to Question 4: No. There is no need for gNB to indicate the time window(s) directly to UE for simultaneous transmission of UL SRS from a traget UE and a PRU.

As for Question 5, RAN 1 only support LMF forward the carrier phase measurement, not contain legacy measurement. Others will be further discussed.
Thus the answer to Question 5 is that: 
· Answer to Question 5: RAN 1 only support LMF forward the carrier phase measurement, not contain legacy measurement. 

As for Question 6, the following agreements were archived in RAN1-114bis meeting.Agreement
Only the carrier phase measurements (i.e., DL/UL RSCP, DL RSCPD) of the first path are supported in Rel-18.


Thus the answer to Question 6 is that: 
· Answer to Question 6: Carrier phase measurements reported by UE only for the first path is supported in Rel-18. 

Thus answers on carrier phase positioning:
· Answer to Question 1: Yes. When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), the UE reports the carrier phase measurement for only one PFL.
· Answer to Question 2: it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods.
· Answer to Question 3: one PRS resource set can be associated with one time window.
· Answer to Question 4: No. There is no need for gNB to indicate the time window(s) directly to UE for simultaneous transmission of UL SRS from a traget UE and a PRU.
· Answer to Question 5: RAN 1 only support LMF forward the carrier phase measurement, not contain legacy measurement. 
· Answer to Question 6: Carrier phase measurements reported by UE only for the first path is supported in Rel-18. 


Regarding RAN2’s following questions on Bandwidth aggregation for positioning:
· Question 1: For PRS bandwidth aggregation should the LMF indicate to the UE that one TRP can have multiple pairs of aggregated PFLs i.e., multiple combinations of linked PFLs e.g., 2+2 and other combinations? Also, can the same PFL(s) be configured in different combinations of linked PFLs?
· Question 2: Is UE Rx-Tx time difference measurement in RRC_IDLE supported using bandwidth aggregation?
· Question 3: To enable PRS bandwidth aggregation between PRS in two or three different PFLs, the following condition which should be satisfied for the aggregated PRS resources from a TRP across the aggregated PFLs was marked as FFS in an earlier RAN1 agreement but the current status is unclear: “FFS: The same number of PRS resource sets and resources for a TRP”. Please clarify if this condition is to be satisfied or not.
· Question 4: RAN1 agreed that for PRS bandwidth aggregation across PFLs, in a measurement report element, support the “aggregated reference RSTD”. RAN2 would further clarification on what this aggregated reference RSTD reporting requirement is.

As for Question 1, the following agreements were archived in RAN1-114bis meeting.Agreement
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

Thus the answer to Question 1 is that: 
· Answer to Question 1: Yes, RAN1 support to configure up to two PFL combinations (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). The same PFL can’t be configured in different combinations.

As for Question 2, positioning SRS bandwidth aggregation is supported for UEs in RRC_CONNECTED or RRC_INACTIVE state, but not for UEs in RRC_IDLE state. Thus the answer to Question 2 is that:
· Answer to Question 2: UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation.

As for Question 3, there is no agreement to support this condition that “The same number of PRS resource sets and resources for a TRP”. Thus the answer to Question 3 is that:
· Answer to Question 3: The condition that “The same number of PRS resource sets and resources for a TRP” can not to be satisfied.

As for Question 4, the aggregated reference RSTD means the reference RSTD is a RSTD measured based on aggregated reference PRS resources across aggregated PFLs, not a RSTD measured based on reference PRS resource from single PFL.  
Thus the answer to Question 4 is that:
· Answer to Question 4: The aggregated reference RSTD means the reference RSTD is a RSTD measured based on aggregated reference PRS resources across aggregated PFLs.

Thus answers on Bandwidth aggregation for positioning:
· Answer to Question 1: Yes, RAN1 support to configure up to two PFL combinations (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). The same PFL can’t be configured in different combinations.
· Answer to Question 2: UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation.
· Answer to Question 3: The condition that “The same number of PRS resource sets and resources for a TRP” can not to be satisfied.
· Answer to Question 4: The aggregated reference RSTD means the reference RSTD is a RSTD measured based on aggregated reference PRS resources across aggregated PFLs.

Based on above analysis, regarding the request from RAN2 in R1-2310787, RAN1 provides the following reply:
RAN1 reply:
	Answers on carrier phase positioning:
· Answer to Question 1: Yes. When bandwidth aggregation is used involving 2 or 3 positioning frequency layers (PFL), the UE reports the carrier phase measurement for only one PFL.
· Answer to Question 2: it is RAN1’s understanding that the simultaneous measurements/transmissions for multiple UEs, including a target UE and a PRU, is applicable to RAN1’s on-going work related to NR carrier phase positioning, and is also applicable to the remaining uplink and downlink positioning measurements and methods.
· Answer to Question 3: one PRS resource set can be associated with one time window.
· Answer to Question 4: No. There is no need for gNB to indicate the time window(s) directly to UE for simultaneous transmission of UL SRS from a traget UE and a PRU.
· Answer to Question 5: RAN 1 only support LMF forward the carrier phase measurement, not contain legacy measurement. 
· Answer to Question 6: Carrier phase measurements reported by UE only for the first path is supported in Rel-18. 

Answers on Bandwidth aggregation for positioning:
· Answer to Question 1: Yes, RAN1 support to configure up to two PFL combinations (e.g. PFL1 aggregated with PFL2 and PFL3 aggregated with PFL4). The same PFL can’t be configured in different combinations.
· Answer to Question 2: UE Rx-Tx time difference measurement in RRC_IDLE is not supported using bandwidth aggregation.
· Answer to Question 3: The condition that “The same number of PRS resource sets and resources for a TRP” can not be satisfied.
· Answer to Question 4: The aggregated reference RSTD means the reference RSTD is a RSTD measured based on aggregated reference PRS resources across aggregated PFLs.



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 #116	26 February – 1 March 2024			Athens, GR
TSG-WG1 Meeting #116bis	15 – 19 April 2024			             TBC, CN
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