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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we discuss the following remaining issues on the physical layer procedures for NR positioning.
SSB measurement for the purpose of positioning
Latency aspects
Impact from sidelink
Criteria of PL measurement failure

[bookmark: _Ref129681832]Discussion
SSB measurement for the purpose of positioning
In the previous RAN1 meeting, there were some discussions on the SSB measurement for the purpose of positioning [1].We believe that the UE should not be mandated to perform measurements on the QCL source (Type C or Type D) or spatial relation SSB. Instead, UE should reuse the existing measurement, e.g. SSB in RRM, to quickly find the Rx timing, Rx beam of the PRS, and/or Tx beam of SRS. Please also note that:
· PRS processing capability has already been defined and measuring SSB in addition to PRS cannot be covered by the existing capability.
· SSB from a non-serving cell should only be measured in SMTC and during RRM procedure. Violating this principle would result in a lot of unexpected consequences in RAN specification. Currently, RAN4 is also discussing collision between RRM/SMTC and PRS measurement.
Proposal 1: UE is not required to perform additional measurement on the SSB for the sole purpose of positioning.
Proposal 2: Adopt the following TP for Clause 5.1.6.5 of TS 38.214.
======================= Unchanged part omitted =======================
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell
-	the UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
-	the UE may reuse the measurement on the corresponding SS/PBCH block during RRM.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
======================= Unchanged part omitted =======================
Proposal 3: Adopt the following TP for Clause 6.2.1.4 TS 38.214.
======================= Unchanged part omitted =======================
If the UE is configured with the higher layer parameter spatialRelationInfoPos-r16, and if the reference RS is SS/PBCH block configured on a non-serving cell
-	the UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
-	the UE may reuse the measurement on the corresponding SS/PBCH block during RRM.
======================= Unchanged part omitted =======================

Latency aspects
There is a specification impact on the latency depending on whether the QCL source reference signal is detected or not. If UE detects QCL source reference signal, it may not need to train the Rx beam over PRS periods. In such a case, UE may use a single PRS period to obtain the PRS measurements even if the repetition number of PRS is one.
Observation 1: Whether the QCL-D source RS has already been detected has impact on the latency.
In LPP [2], the field responseTime under qos of CommonIEsRequestLocationInformation indicates the response time between RequestLocationInformation and ProvideLocationInformation. Under responseTime, both time and responseTimeEarlyFix can be indicated. The introduction of responseTimeEarlyFix in Rel-12 [3] was intended to provide a fast report earlier than the normal latency requirement of up to 30 seconds. It is natural for the UE to only report the measurements associated with PRS that are TypeD QCLed with detected SSBs in the early fix report. In turn, measurements for other PRSs take longer time and can be included in the normal report. 
Proposal 4: UE is not required to report the measurement based on PRS resources that are TypeD QCLed with the SSBs from the non-serving cells that are not detected in the early fix report.

PRS Rx beam for DL-AoD
We had the following agreements regarding the fixed Rx beam for DL-AoD in RAN1#99 [5].
	Agreement:
· When the UE reports DL-PRS RSRP measurements on DL-PRS resources from one DL-PRS Resource Set, the UE may indicate in the measurement report for each TRP which DL-PRS RSRP measurements, if any, have been measured using the same Rx beam.
· Note: As previously agreed, to support Option 3 of multi-beam operation, the NW may configure DL-PRS Resources as source RS for QCL Type D for a target DL-PRS Resource. That is, Option 3 can be achieved by Option 1 with a DL-PRS as source RS for QCL Type D (Options 3/1 from previous related agreement in RAN1#97).



The LPP specification is currently stable and uses multiple method representation. In particular, we have the following IEs and related reporting fields dedicated to DL-AoD positioning:
· NR-DL-AoD-ProvideAssistanceData to provide DL-AoD specific PRS configuration
· NR-DL-AoD-RequestLocationInformation to request DL-AoD specific measurement results
· NR-DL-AoD-ProvideLocationInformation to provide DL-AoD specific measurement results
· nr-DL-PRS-RxBeamIndex only in NR-DL-AoD-SignalMeasurementInformation-r16 to indicate the Rx beam group for the RSRP report
Therefore, we suggest to better capture agreements by aligning RAN1 and RAN2 specification with the following TP.
Proposal 5: Adopt the following TP for Clause 5.1.6.5 of TS 38.214.
======================= Unchanged part omitted =======================
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that the DL PRS RSRP measurements associated with the same nr-DL-PRS-RxBeamIndex have been performed using the same spatial domain filter for reception.
======================= Unchanged part omitted =======================

Impact from sidelink
In the previous meeting [1], one source mentioned that PRS should not be received on SL symbols when addressing PRS with slot format. We think that a general impact from SL, if any, on DL and UL should be discussed in V2X WI.
Proposal 6: No need to consider PRS collision with SL for positioning.

Criteria of pathloss measurement failure
In the previous meeting [1], some sources discussed the issue of UE not being able to accurately measure the pathloss reference signal for SRS for positioning. 
		If the UE determines that the UE is not able to accurately measure , the UE calculates  using a RS resource obtained from the SS/PBCH block of the serving cell that the UE uses to obtain MIB


In our view, it is sufficient to reuse the existing side condition for RSRP performance requirement in clauses 10.1.2, 10.1.3, 10.1.4, and 10.1.5 of [4] for intra-frequency FR1, intra-frequency FR2, inter-frequency FR1, and inter-frequency FR2, respectively. The side condition guarantees that the SS-RSRP measurement is accurate. 
For PRS-RSRP, a similar side condition will be set by RAN4.
Proposal 7: Reuse the side conditions for SS-RSRP and potentially PRS-RSRP in RAN4 specification for determining whether UE is not able to accurately measure the PL.

Restructuring of TS 38.214
The PRS reception procedure is fully complied with the agreement, but since the agreement was reached through multiple meetings, and even multiple occasions within a meeting, the general structure of the current specification needs further improvement on readability.
The following TP provides a potential way of restructuring of the section.
Proposal 8: Adopt the following TP for Clause 5.1.6.5 of TS 38.214.
======================= Unchanged part omitted =======================
[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292]5.1.6.5	PRS reception procedure
[bookmark: _Hlk21966487]======================= Unchanged part omitted =======================
[bookmark: _Hlk21964903]For DL UE positioning measurement reporting in higher layer parameters DL-PRS-RstdMeasurementInfo or DL-PRS-UE-Rx-Tx-MeasurementInfo the UE can be configured to report the DL PRS resource ID(s) or the DL PRS resource set ID(s) associated with the DL PRS resource(s) or the DL PRS resource set(s) which are used in determining the UE measurements DL RSTD, UE Tx-Rx time difference or the DL PRS-RSRP.
The UE can be configured in higher layer parameter UE Rx-Tx Time-MeasRequestInfo to report multiple UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in difference positioning frequency layers. 
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter Timestamp. The Timestamp can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by DL-PRS-RSTDReferenceInfo. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter [XYZ]. 
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of cells with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those cells. The up to 4 measurements being performed on the same pair of cells and all DL RSTD measurements in the same report use a single reference timing. 
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
The UE can be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in difference positioning frequency layers.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
The UE does not expect to process the DL PRS in the same symbol where other DL signals and channels are transmitted to the UE when there is no measurement gap configured to the UE.
======================= Unchanged part omitted =======================

Conclusions
In this contribution, we have the following observations and proposals.
Observation 1: Whether the QCL-D source RS has already been detected has impact on the latency.
Proposal 1: UE is not required to perform additional measurement on the SSB for the sole purpose of positioning.
Proposal 2: Adopt the following TP for Clause 5.1.6.5 of TS 38.214.
======================= Unchanged part omitted =======================
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
If the UE is configured with DL-PRS-QCL-Info that indicates an SS/PBCH block from a non-serving cell
-	the UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
-	the UE may reuse the measurement on the corresponding SS/PBCH block during RRM.
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
======================= Unchanged part omitted =======================
Proposal 3: Adopt the following TP for Clause 6.2.1.4 TS 38.214.
======================= Unchanged part omitted =======================
If the UE is configured with the higher layer parameter spatialRelationInfoPos-r16, and if the reference RS is SS/PBCH block configured on a non-serving cell
-	the UE is not required to make additional measurements on the SS/PBCH block for the sole purpose of positioning.
-	the UE may reuse the measurement on the corresponding SS/PBCH block during RRM.
======================= Unchanged part omitted =======================
Proposal 4: UE is not required to report the measurement based on PRS resources that are TypeD QCLed with the SSBs from the non-serving cells that are not detected in the early fix report.
Proposal 5: Adopt the following TP for Clause 5.1.6.5 of TS 38.214.
======================= Unchanged part omitted =======================
The UE may be configured to measure and report up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which that the DL PRS RSRP measurements associated with the same nr-DL-PRS-RxBeamIndex have been performed using the same spatial domain filter for reception.
======================= Unchanged part omitted =======================
Proposal 6: No need to consider PRS collision with SL for positioning.
Proposal 7: Reuse the side conditions for SS-RSRP and potentially PRS-RSRP in RAN4 specification for determining whether UE is not able to accurately measure the PL.
Proposal 8: Adopt the following TP for Clause 5.1.6.5 of TS 38.214.
======================= Unchanged part omitted =======================
5.1.6.5	PRS reception procedure
======================= Unchanged part omitted =======================
For DL UE positioning measurement reporting in higher layer parameters DL-PRS-RstdMeasurementInfo or DL-PRS-UE-Rx-Tx-MeasurementInfo the UE can be configured to report the DL PRS resource ID(s) or the DL PRS resource set ID(s) associated with the DL PRS resource(s) or the DL PRS resource set(s) which are used in determining the UE measurements DL RSTD, UE Tx-Rx time difference or the DL PRS-RSRP.
The UE can be configured in higher layer parameter UE Rx-Tx Time-MeasRequestInfo to report multiple UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in difference positioning frequency layers. 
For the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements the UE can report an associated higher layer parameter Timestamp. The Timestamp can include the SFN and the slot number for a subcarrier spacing. These values correspond to the reference which is provided by DL-PRS-RSTDReferenceInfo. 
The UE is expected to measure the DL PRS resource outside the active DL BWP or with a numerology different from the numerology of the active DL BWP if the measurement is made during a configured measurement gap. When not configured with a measurement gap, the UE is only required to measure DL PRS within the active DL BWP and with the same numerology as the active DL BWP. When the UE is expected to measure the DL PRS resource outside the active DL BWP it may request a measurement gap in higher layer parameter [XYZ]. 
The UE assumes that the DL PRS from the serving cell is not mapped to any symbol that contains SS/PBCH block from the serving cell. If the time frequency location of the SS/PBCH block transmissions from non-serving cells are provided to the UE then the UE also assumes that the DL PRS from a non-serving cell is not mapped to any symbol that contains the SS/PBCH block of the same non-serving cell. 
The UE may be configured to measure and report, subject to UE capability, up to 4 DL RSTD measurements per pair of cells with each measurement between a different pair of DL PRS resources or DL PRS resource sets within the DL PRS configured for those cells. The up to 4 measurements being performed on the same pair of cells and all DL RSTD measurements in the same report use a single reference timing. 
The UE may be configured to measure and report, subject to UE capability, up to 8 DL PRS RSRP measurements on different DL PRS resources from the same cell. When the UE reports DL PRS RSRP measurements from one DL PRS resource set, the UE may indicate which DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
The UE can be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in difference positioning frequency layers. 
If the UE is configured with DL-PRS-QCL-Info and the QCL relation is between two DL PRS resources, then the UE assumes those DL PRS resources are from the same cell. If DL-PRS-QCL-Info is configured to the UE with ‘QCL-Type-D’ with a source DL-PRS-Resource then the DL-PRS-ResourceSetId and the DL-PRS-ResrouceId of the source DL-PRS-Resource are expected to be indicated to the UE.
The UE does not expect to process the DL PRS in the same symbol where other DL signals and channels are transmitted to the UE when there is no measurement gap configured to the UE.
======================= Unchanged part omitted =======================
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