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Introduction
In RAN2, CR on 37.355 of R2-2002243 were agreed and 38.311 was also updated. Many higher layer parameters have been changed, so we would like to suggest that RAN1 specification needs to be generally updated corresponding the updated higher layer parameters. In the following section, we discuss remaining issues on physical layer procedures for NR positioning.

Remaining issues of Physical-Layer Procedures 
Reference configuration for timing measurements

For the calculation of the timing difference measurements, the UE needs to obtain a reference timing which means the reference ToA or propagation time for the first arrival signal path, so location server can provide TRP ID, PRS resource set ID and/or PRS resource ID(s) within the PRS resource set. The reference configuration would be provided by the assistance data, and it is captured from R2-2002243 which is agreed in RAN2.
	NR-DL-PRS-AssistanceData-r16 ::= SEQUENCE {
	nr-DL-PRS-ReferenceInfo-r16 DL-PRS-IdInfo-r16	OPTIONAL,		-- Need ON
	nr-DL-PRS-AssistanceDataList-r16	SEQUENCE (SIZE (1..nrMaxFreqLayers)) OF NR-DL-PRS-AssistanceDataPerFreq-r16,
	nr-SSB-Config-r16			SEQUENCE (SIZE (0..255)) OF NR-SSB-Config-r16,
	...
}



	DL-PRS-IdInfo-r16 ::= SEQUENCE {
trp-ID-r16	TRP-ID-r16		OPTIONAL,
nr-DL-PRS-ResourceID-List-r16 (SIZE (1..nrMaxResourceIDs)) OF NR-DL-PRS-ResourceId-r16   OPTIONAL,
nr-DL-PRS-ResourceSetId-r16	 NR-DL-PRS-ResourceSetId-r16   OPTIONAL	
}


It is clear that a location server would optionally configure TRP-ID, a PRS resource set ID, and PRS resource ID(s) for reference time indication. Based on this, we suggest the following.

1) According to the current configuration in LPP, a UE cannot expect that the information on reference time is indicated whenever the UE is expected to receive the DL PRS, so the related description in TS 38.214 needs to be modified or removed.
2) In case that a TRP-ID, a PRS resource set ID, and PRS resource ID(s) are not configured, the UE should select a TRP or a TRP including PRS resource set and PRS resource(s) that are transmitted from the TRP in order to determine reference time for timing measurement computation, and also the UE needs to report the reference information selected by the UE. Thus, we needs to clarify that the UE can choose to use a reference time unless the reference configuration/information is not provided.

Proposal 1:
· Adopt the following text proposal on Section 5.1.6.5 of TS 38.214

	5.1.6.5	PRS reception procedure
---- Unchanged parts omitted ----
The UE may be indicated by the network that a DL PRS resources can be used as the reference for the DL RSTD, DL PRS-RSRP, and UE Rx-Tx time difference measurements in a higher layer parameter DL-PRS-RstdReferenceInfo. The reference time indicated by the network to the UE can also be used by the UE to determine how to apply higher layer parameters DL-PRS-expectedRSTD and DL-PRS-expectedRSTD-uncertainty. The UE expects the reference time to be indicated whenever it is expected to receive the DL PRS. This reference time provided by DL-PRS-RstdReferenceInfo may include an [ID], a PRS resource set ID, and optionally a single PRS resource ID or a list of PRS resource IDs. The UE may use different DL PRS resources or a different DL PRS resource set to determine the reference time for the RSTD measurement as long as the condition that the DL PRS resources used belong to a single DL PRS resource set is met. If the UE chooses to use a different reference time than indicated by the network, then it is expected to report the [ID], the DL PRS resource ID(s) or the DL PRS resource set ID used to determine the reference. In case that the reference time is not indicated by the network, the UE can select a TRP or a TRP including a PRS resource set and/or PRS resource(s) to determine a reference time, and it is expected to report the TRP ID and it is expected to optionally report the PRS resource set ID and/or the PRS resource ID(s). 
---- Unchanged parts omitted ----




Reference path-loss RS

In contrast with path-loss reference RS configuration for SRS for MIMO by SRS-Config, path-loss reference RS transmitted from a neighbouring cell could be configured as a path-loss reference RS for SRS for positioning by SRS-PosResource-r16 and SRS-PosResourceSetId-r16, since the SRS transmission can be intended to a specific neighbour cell/TRP. In case that a path-loss reference RS is not configured for a SRS resource set, the UE needs to determine path-loss reference, but it has not been discussed.

In consideration of the fact that the path-loss reference RS is configured for each SRS resource set, it could be considered that gNB would configure SRS resources (for positioning purpose) within a SRS resource set to be transmitted to a specific target physical cell/TRP. Even if the path-loss reference RS is not configured, if the spatial relation information is configured for a neighbour cell, the UE also needs to use the appropriate transmission power to transmit SRS so that the SRS reaches the target neighbour cell. Based on these, we have the following proposal.

Proposal 2:
· Adopt the following text proposal on Section 7.3.1 of TS 38.213

	[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272][bookmark: _Toc36498146]7.3.1	UE behaviour
---- Unchanged parts omitted ----
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
	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
	The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain.
If the UE is not provided with pathlossReferenceRS-Pos-r16, the UE calculates  using a RS resource configured within SRS-SpatialRelationInfoPos-r16. If the RS resource configured within SRS-SpatialRelationInfoPos-r16 is a SRS resource or the SRS-SpatialRelationInfoPos-r16 is not configured, the UE calculates  using a RS resource obtained from SS/PBCH block of the serving cell that the UE uses to obtain MIB.
---- Unchanged parts omitted ----




Simultaneous SRS transmission and power prioritization 

In RAN1 #100 e-meeting, the following text proposal on SRS collision rule was agreed.
	For single carrier operations, the UE does not expect to be configured on overlapping symbols with a SRS resource configured by the higher layer parameter [SRS-for-positioning] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘periodic’.

[bookmark: _GoBack]For single carrier operations, the UE does not expect to be triggered to transmit SRS on overlapping symbols with a SRS resource configured by the higher layer parameter [SRS-for-positioning] and a SRS resource configured by the higher layer parameter SRS-Resource with resourceType of both SRS resources as ‘semi-persistent’ or ‘aperiodic’.


In case of single carrier operations, SRS resource for MIMO and SRS resource for positioning are not transmitted on the same symbol(s), but the simultaneous transmission of SRS configured by SRS-Resource and SRS configured by SRS-PosResource-r16 is possible in case of CA. 
For this case, we need to discuss a priority of transmission power between SRS for positioning and SRS for MIMO if a total UE transmission power exceeds the available maximum power. In the current Section 7.5 of TS 38.213, priority on transmission power is defined according to time-domain behaviour of SRS. In addition to this, for the same time-domain behaviour, we propose that SRS transmission configured by SRS-Resource has high priority than SRS transmission configured by SRS-PosResource-r16.

Proposal 3:
· Adopt the following text proposal on Section 7.5 of TS 38.213

	[bookmark: _Toc12021452][bookmark: _Toc20311564][bookmark: _Toc26719389][bookmark: _Toc29894820][bookmark: _Toc29899119][bookmark: _Toc29899537][bookmark: _Toc29917274][bookmark: _Toc36498148]7.5	Prioritizations for transmission power reductions
---- Unchanged parts omitted ----
-  PRACH transmission on the PCell
-	PUCCH transmission with HARQ-ACK information, and/or SR, and/or LRR, or PUSCH transmission with HARQ-ACK information
-	PUCCH transmission with CSI or PUSCH transmission with CSI
-	PUSCH transmission without HARQ-ACK information or CSI and, for Type-2 random access procedure, PUSCH transmission on the PCell
-	SRS transmission, with aperiodic SRS having higher priority than semi-persistent and/or periodic SRS, or PRACH transmission on a serving cell other than the PCell 
-  SRS transmission configured by SRS-Resource has high priority than SRS transmission configured by SRS-PosResource-r16
---- Unchanged parts omitted ----





Conclusion
In this contribution, we have discussed our views on the remaining issues for the physical layer procedure to support UE/gNB measurement for NR positioning. We have text proposals in Section 2 regarding reference configuration, path-loss reference determination, and SRS transmission power prioritization in case of CA.


Reference
[1] 3GPP TS 38.214 v16.0.0 
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