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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 TS38.214 in Section 3 of R1-2001286 is agreed.

Agreement:
The text proposal in Section 3.1 of R1-2001287 for TS38.214 is agreed.

Agreement:
Add the parameter slot offset for an SRS resource when SRS is configured with the higher layer parameter [SRS-for-positioning] and when the higher layer parameter resourceType in SRS-Resource is set to 'aperiodic'.
· Send an LS to RAN2 to inform of the update of higher layer parameters

Agreement:
Endorse the text proposal for TS38.214 in section 3.1 of the summary of the email discussion output in R1-2001288.

Agreement:
· The feature of default spatial relation info is not applicable to SRS for positioning
· The feature of using one MAC CE to activate one same spatial relation info for multiple SRS resources in multiple CCs is not applicable to SRS for positioning.
· The text proposal for TS38.214 in Section 3.1 in R1-2001289 is endorsed.

In this contribution, we discuss the remaining issues for NR UL positioning.
NR UL PRS design

It has been agreed that the maximum number of supported SRS resource sets for positioning is a UE capability, with configurability of up to 16 resource sets per BWP and the values for the UE capability include {1 ,16}. Since the number of resources within one resource set can be adjusted, the current values should be enough to support beam sweeping in a variety of cases. Therefore, there is no need to support additional values.
Proposa1 1:  The values for the maximum number of supported SRS resource sets for positioning include {1, 16} only.
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 
[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*******************************************

Conclusions 
In this contribution, we discussed the UL reference signals design for NR positioning. Our proposals are summarized below.
Proposa1 1:  The values for the maximum number of supported SRS resource sets for positioning include {1, 16} only.
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 
[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*******************************************
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