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1	Introduction
In this paper we discuss which measurements from a PRU, performed using a time window configuration, are forwarded by the LMF to the target UE as position calculation assistance for UE-based carrier phase positioning and propose corrections to NR-PRU-DL-Info IE.
2	Discussion
2.1	Legacy measurements forwarded in NR-PRU-DL-Info
Time window configuration (NR-DL-PRS-MeasurementTimeWindowsConfig) is used for the purpose of performing simultaneous measurements by target UE and PRU using the same indicated DL-PRS resource set(s) occurring in the same indicated time window(s). Time window configuration was initially discussed in the context of carrier phase positioning and hence was applicable for DL-TDOA and Multi-RTT methods, for performing RSCPD and RSCP measurement and the associated RSTD and UE Rx-Tx time difference measurement. Later RAN1 clarified through LS R1-2312434/R2-2313897 that the time window configuration is applicable for performing all legacy measurements. See Q5 from this LS below:
	Q5) 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.
Answer for Q5) The simultaneous measurement on same DL PRS by a target UE and a PRU also applies to all legacy measurements.



In retrospect, the RAN1 answer to Q5 is ambiguous and it is not clear if “all legacy measurements” in answer to Q5 meant other optional measurements (viz. PRS-RSRP and PRS-RSRPP) that could be reported by the UE in a measurement report in which the RSCPD or RSCP is reported i.e., NR-DL-TDOA-SignalMeasurementInformation IE and NR-Multi-RTT-SignalMeasurementInformation IE or if it also meant the PRS-RSRP and PRS-RSRPP measurements reported in NR-DL-AoD-SignalMeasurementInformation IE. In any case, through later discussions in RAN1, time window configuration came to be a feature that is independent of carrier phase positioning and hence it also applied to DL-AoD positioning and for performing DL-AoD measurements PRS-RSRP and PRS-RSRPP. This is reflected well in the LPP protocol specification TS 37.355.
On the other hand, the LMF forwarding of measurements to target UE is for the purpose of providing assistance for UE-based carrier phase positioning. This was clearly stated in the RAN1 LS R1-2312434/R2-2313897. See Q8 from this LS below:
	Q8) 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?
Answer for Q8) The LMF can forward the carrier phase measurements together with the legacy measurement associated with the carrier phase measurement. 
· Note1: there is no consensus in RAN1 that the LMF can forward UE Rx-Tx time difference measurement.
· Note2: carrier phase measurements include both RSCP and RSCPD
Both one time (aperiodic) and periodic provision of PRU carrier phase measurements should be supported, which could be requested by the UE.



From the perspective of LMF forwarding of measurements to target UE as position calculation assistance (in the NR-PRU-DL-Info IE) the legacy measurement in answer to Q8 above meant only the PRS-RSRP and PRS-RSRPP that is reported by the UE in a measurement report in which the RSCPD or RSCP is reported i.e., NR-DL-TDOA-SignalMeasurementInformation IE and NR-Multi-RTT-SignalMeasurementInformation IE. This is reflected well in TS 38.214v18.2.0 (2024-03) as shown below:
	The UE may be provided with [nr-PruInformation-Ue-based-DL-CPP ] which contains DL RSCP/RSCPD measurements together with DL RSTD, DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU) [20, TS 38.305] the timestamps associated with the measurements, and the location information of the PRU. 



Note that RAN1 did not have consensus for LMF to forward the UE Rx-Tx time difference measurement to the target UE (which is fine because UE-based Multi-RTT is currently not supported) but they said that carrier phase measurements forwarded to target UE includes also the RSCP measurement (even though they did not agree to forward the associated UE Rx-Tx time difference measurement). 
From the above discussions we observe that RAN1 did not intend for LMF to forward the DL-AoD measurement to the target UE. However, in the current LPP specification TS 37.355 the NR-PRU-DL-Info IE includes the nr-PRU-DL-AoD-MeasInfo-r18 which is not aligned with RAN1 agreements or TS 38.214. 
Observation 1: Although time window configuration can be used by the PRU to perform any legacy measurements in addition to carrier phase measurements, not all legacy measurements from the PRU can be forwarded by the LMF to the target UE in NR-PRU-DL-Info IE. Only RSTD, PRS-RSRP and PRS-RSRPP associated with RSCPD received from the PRU in a DL-TDOA measurement report and only PRS-RSRP and PRS-RSRPP associated with RSCP received from the PRU in a Multi-RTT measurement report can be forwarded by the LMF to the target UE.
Observation 2: NR-PRU-DL-Info IE is specific to carrier phase positioning. RAN1 did not intend for LMF to forward to the target UE the legacy measurements received from the PRU in a DL-AoD measurement report and is not aligned with RAN1 TS 38.214.
Proposal 1: Remove the field nr-PRU-DL-AoD-MeasInfo-r18 from NR-PRU-DL-Info-r18 IE.
Another issue we noticed is, the RSCP measurement (nr-PRU-RSCP-MeasInfo-r18) forwarded in NR-PRU-DL-Info IE does not include the PRS-RSRP and PRS-RSRPP measurements while TS 38.214 says the UE may be provided with “DL PRS-RSRP, and/or DL PRS-RSRPP measurement(s) associated with the RSCP/RSCPD measurements performed by a positioning reference unit (PRU)”. So, the NR-PRU-RSCP-MeasurementInformation-r18 must also include a nr-DL-PRS-RSRP-Result-r18/nr-DL-PRS-RSRP-ResultDiff-r18 and nr-DL-PRS-FirstPathRSRP-Result-r18/nr-DL-PRS-FirstPathRSRP-ResultDiff-r18.
Proposal 2: Update the NR-PRU-RSCP-MeasurementInformation-r18 IE to allow forwarding of PRS-RSRP (nr-DL-PRS-RSRP-Result-r18/nr-DL-PRS-RSRP-ResultDiff-r18) and PRS-RSRPP (nr-DL-PRS-FirstPathRSRP-Result-r18/nr-DL-PRS-FirstPathRSRP-ResultDiff-r18) from LMF to target UE.
3	Conclusion
This document has made the following observations:
Observation 1: Although time window configuration can be used by the PRU to perform any legacy measurements in addition to carrier phase measurements, not all legacy measurements from the PRU can be forwarded by the LMF to the target UE in NR-PRU-DL-Info IE. Only RSTD, PRS-RSRP and PRS-RSRPP associated with RSCPD received from the PRU in a DL-TDOA measurement report and only PRS-RSRP and PRS-RSRPP associated with RSCP received from the PRU in a Multi-RTT measurement report can be forwarded by the LMF to the target UE.
Observation 2: NR-PRU-DL-Info IE is specific to carrier phase positioning. RAN1 did not intend for LMF to forward to the target UE the legacy measurements received from the PRU in a DL-AoD measurement report and is not aligned with RAN1 TS 38.214.
And proposed the following:
Proposal 1: Remove the field nr-PRU-DL-AoD-MeasInfo-r18 from NR-PRU-DL-Info-r18 IE.
Proposal 2: Update the NR-PRU-RSCP-MeasurementInformation-r18 IE to allow forwarding of PRS-RSRP (nr-DL-PRS-RSRP-Result-r18/nr-DL-PRS-RSRP-ResultDiff-r18) and PRS-RSRPP (nr-DL-PRS-FirstPathRSRP-Result-r18/nr-DL-PRS-FirstPathRSRP-ResultDiff-r18) from LMF to target UE.



