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Introduction
A new work item on “NR positioning support” was approved in RAN#83 and the following agreements were made in RAN1#100-e [1].
Agreement:
The TP for TS 38.214, clause 5.1.6.5, in Section 3 of R1-2001364 is agreed.

Agreement:
Proposals 1-7 in Section 3 of R1-2001365 including text proposals for TS38.213 and TS38.214 are agreed

Agreement:
The text proposal for TS 38.213, clause 7.3.1, in Section 3 of R1-2001366 is agreed.

In this contribution, we discuss the remaining issues for physical-layer procedures to support UE/gNB measurements.
Physical-layer procedures to support UE/gNB measurements
It has been agreed that some SSB assistance data will be provided for DL-PRD processing. In our view, SMTC per SSB frequency layer should also be provided since during the period, SSB from neighboring cells is transmitted for measurement. Therefore, the working assumption should be confirmed.
Proposal 1: The following working assumption should be confirmed.
· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index

Another issue is the power control mechanism. The following text is in 38.213.
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-ResourceSetId from SRS-ResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214]. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
It is mentioned that pathloss of the neighboring cell can be estimated using RS resource indexed  in a serving or non-serving cell for SRS resource set . Since the same SRS should be received by multiple neighboring cells for positioning, this SRS resource set qs is supposed to be received by multiple cells using the same transmission power. However, how to choose this transmission power for non-serving cells is not clear. The natural solution is UE identifies the weakest link quality and then UE transmits based on the weakest link quality as long as it is lower than the maximum allowed transmit power per carrier to ensure successful reception of SRS by the non-serving cells. Therefore, the following TP is proposed.
*********************************** TP for TS 38.213********************************************
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
[image: ] [dBm]
where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-ResourceSetId from SRS-ResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214], where  is the smallest value of all measured non-serving cells. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
***********************************TP for TS 38.213*******************************************
Proposal 2: UE should identify the weakest link quality and transmit based on the weakest link quality as long as it is lower than the maximum allowed transmit power per carrier to ensure successful reception of SRS by the non-serving cells. The following TP should be captured in TS 38.213.
*********************************** TP for TS 38.213********************************************
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
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where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-ResourceSetId from SRS-ResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214], where  is the smallest value of all measured non-serving cells. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
***********************************TP for TS 38.213*******************************************

When UE reports back its measurement results, e.g., RSTD, the values should be quantized and the quantization granularity determines the quantization error as well as the positioning accuracy. Basically, the higher the quantization granularity the more accurate the positioning is. However, very high quantization granularity will also create large signaling overhead and may increase the positioning latency. In this regards, the quantization granularity should be determined by the required positioning accuracy. In this regard, multiple quantization granularities should be supported. For high accuracy requirement, finer quantization granularity can be configured and for low accuracy requirement, coarse granularity can be configured to reduce signaling overhead. 
It has been agreed that NR should support RSRP measurement for NR DL PRS and such measurement can be used to determine DL PRS quality. The quality reflects how accurate the positioning measurement is expected. However, since UE needs to measure multiple gNBs and reporting all RSRP measurements may incur high signaling overhead. In such a case, UE can report only a subset of RSRP measurements based on gNB configuration to reduce reporting signaling overhead. For example, UE can report only the best N RSRP measurements. It should be noted that the RSRP measurement can be reported in a timing granularity different from RSTD measurement since the signal strength may change even without UE movement.
PRS with wider bandwidth and short periodicity can be configured and shared by a group of UEs to guarantee that the most stringent positioning requirement can be met. However, in order to save UE power consumption, especially for IoT devices with stringent power consumption requirements, different measurement window in time and frequency domain can be configured to different UEs.
Proposal 3: Following aspects should be supported for UE measurement and report
· Signalling overhead reduction for DL PRS quality report;
· Configurable UE measurement window for low complexity and low power consumption.
Conclusions 
In this contribution, we discussed the reaming issues for physical-layer procedures to support UE/gNB measurements.
Proposal 1: The following working assumption should be confirmed.
· For DL-PRS processing, the following SSB assistance data can be provided for an indicated SSB:
· PCI of the cell 
· ssbFrequency with values: ARFCN-ValueNR
· halfFrameIndex with values: 0 or 1
· SSB-periodicity with the values: ServingCellConfigCommon IE.
· SSB-positionInBurst with values: of ServingCellConfigCommon IE.
· ssbSubcarrierSpacing with values: SubcarrierSpacing IE
· SFN-SSBoffset with values {0,1,2,…15}
· Working assumption: Smtc per SSB frequency layer with values: SSB-MTC IE 
· SSB Index
Proposal 2: UE should identify the weakest link quality and transmit based on the weakest link quality as long as it is lower than the maximum allowed transmit power per carrier to ensure successful reception of SRS by the non-serving cells. The following TP should be captured in TS 38.213.
*********************************** TP for TS 38.213********************************************
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config on active UL BWP  of carrier  of serving cell , the UE determines the SRS transmission power  in SRS transmission occasion  as 
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where, 
-	 and  are provided by p0 and alpha respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-ResourceSetId from SRS-ResourceSet, and
-	 is a downlink pathloss estimate in dB calculated by the UE, as described in Clause 7.1.1 in case of an active DL BWP of a serving cell , using RS resource indexed  in a serving or non-serving cell for SRS resource set  [6, TS 38.214], where  is the smallest value of all measured non-serving cells. A configuration for RS resource index  associated with SRS resource set  is provided by pathlossReferenceRS 
-	if a ssb-Index is provided, referenceSignalPower is provided by ss-PBCH-BlockPower
-	if a dl-PRS-ResourceId is provided, referenceSignalPower is provided by dl-PRS-ResourcePower
***********************************TP for TS 38.213*******************************************
Proposal 3: Following aspects should be supported for UE measurement and report
· Signalling overhead reduction for DL PRS quality report;
· Configurable UE measurement window for low complexity and low power consumption.
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