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1. Introduction
In this contribution, we present our views on various remaining issues of physical layer procedures for supporting UE/gNB positioning measurements and provide text proposals for specification update.
2. Discussion and TPs
2.1. TPs for TS 38.213
The number of pathloss RSs the UE shall maintain for SRS resources for positioning are counted separately from those up to four pathloss RSs for PUSCH, PUCCH and legacy SRS.  The text description in current specification does not clarify the SRS is legacy SRS only.  Therefore, the following TP is proposed for TS 38.213 to clarify that:
	7.3.1	UE behaviour
*** Unchanged text is 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-r16 and alpha-r16 respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-PosResourceSetId-r16 from SRS-PosResourceSet-r16, 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-Pos-r16 
-	if a ssb-IndexNcell-r16 is provided, referenceSignalPower is provided by ss-PBCH-BlockPower-r16
-	if a dl-PRS-ResourceId-r16 is provided, referenceSignalPower is provided by dl-PRS-ResourcePower-r16
If the UE determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos-r16, 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 for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH/SRS transmissions and SRS transmissions provided by SRS-Resource.
*** Unchanged text is omitted ***



2.2. TPs for TS 38.214
In last e-meeting, we discussed the issue of reporting that RSRP measurements have been made with same Rx beam at the UE side. However, consensus was not achieved. For RSRP measurement report, RAN2 introduced parameter nr-DL-PRS-RxBeamIndex that takes value of 1~8. In our understanding, this parameter is the signaling tool that the UE can use to indicate if two different RSRP measurements are made with a same Rx beam.  For instance, the UE has 4 DL PRS RSRP measurement: RSRP #a, b, c and d. RSRP #a and #b are made with one same Rx beam while #c and #d uses different Rx beam.  In the report, the UE can report an associated Rx beam index for each of the RSRP #a, b, c and d. The LMF would derive if two RSRP measurements are made with same rx beam according to the reported rx beam index. Thus, in the text description, we only need to clarify that the UE can report such an associated Rx beam index for one RSRP measurement. Another issue in current specification is the description of QCL for DL PRS is not accurate. The QCL defines the relationship between antenna port(s) and the resource reference signal that provides the QCL reference. The following TP is proposed on PRS transmission in TS 38.214:
	[bookmark: _Toc29673158][bookmark: _Toc29673299][bookmark: _Toc29674292]5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
A DL PRS resource is defined by:
-	dl-PRS-ResourceList-r16determines the DL PRS resources that are contained within one DL PRS resource set. 
-	nr-DL-PRS-ResourceId-r16determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceId-r16is used to initialize cinit value used in pseudo random generator [4, TS38.211, 7.4.1.7.2] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-ReOffset-r16defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS38.211]. 
-	dl-PRS-ResourceSlotOffset-r16determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset
-	dl-PRS-ResourceSymbolOffset-r16determines the starting symbol of the DL PRS resource within the starting one slot. 
-	dl-PRS-NumSymbols-r16defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.1 of [4, TS38.211]. 
-	dl-PRS-QCL-Info-r16defines any quasi-colocation relationship between the PRS port information of the DL PRS resource with and other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same.
*** Unchanged text is omitted ***
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 a nr-DL-PRS-RxBeamIndex-r16 associated with one DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
*** Unchanged text is omitted ***



The gNB can configure a spatial domain transmission filter for an SRS resource for positioning through configuring spatial relation. If the gNB does not provide spatial relation to one SRS resource, it shall be up to UE implementation to implement spatial domain transmission filter on that SRS resource. The specification does not need specify that and therefore we suggest to delete that redundant wording as the following TP for TS 38.214:  

	[bookmark: _Toc29673223][bookmark: _Toc29673364][bookmark: _Toc29674357]6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter srs-PosResource-r16 and if the higher layer parameter spatialRelationInfoPos-r16 is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter srs-Resource or srs-PosResource-r16, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos-r16 the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter srs-PosResource-r16across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter srs-PosResource-r16within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter srs-PosResource-r16, the UE can only be provided with a single RS source in spatialRelationInfoPos-r16 per SRS resource for positioning.
If an SRS configured by the higher parameter srs-PosResource-r16collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
*** Unchanged text is omitted ***



3. Conclusion
In this contribution, we discussed remaining issues on physical procedure supporting gNB/UE positioning measurement and provided corresponding text proposals, the following proposals are provided:
· The following TPs are proposed for TS 38.213
	7.3.1	UE behaviour
*** Unchanged text is 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-r16 and alpha-r16 respectively, for active UL BWP  of carrier  of serving cell , and SRS resource set  is indicated by SRS-PosResourceSetId-r16 from SRS-PosResourceSet-r16, 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-Pos-r16 
-	if a ssb-IndexNcell-r16 is provided, referenceSignalPower is provided by ss-PBCH-BlockPower-r16
-	if a dl-PRS-ResourceId-r16 is provided, referenceSignalPower is provided by dl-PRS-ResourcePower-r16
If the UE determines that the UE is not able to accurately measure , or the UE is not provided with pathlossReferenceRS-Pos-r16, 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 for all SRS resource sets provided by SRS-PosResourceSet-r16 in addition to the up to four pathloss estimates that the UE maintains per serving cell for PUSCH/PUCCH/SRS transmissions and SRS transmissions provided by SRS-Resource.
*** Unchanged text is omitted ***



· The following TPs are proposed for TS 38.214:
	5.1.6.5	PRS reception procedure
*** Unchanged text is omitted ***
A DL PRS resource is defined by:
-	dl-PRS-ResourceList-r16determines the DL PRS resources that are contained within one DL PRS resource set. 
-	nr-DL-PRS-ResourceId-r16determines the DL PRS resource configuration identity. All DL PRS resource IDs are locally defined within a DL PRS resource set.
-	dl-PRS-SequenceId-r16is used to initialize cinit value used in pseudo random generator [4, TS38.211, 7.4.1.7.2] for generation of DL PRS sequence for a given DL PRS resource.
-	dl-PRS-ReOffset-r16defines the starting RE offset of the first symbol within a DL PRS resource in frequency. The relative RE offsets of the remaining symbols within a DL PRS resource are defined based on the initial offset and the rule described in Clause 7.4.1.7.3 of [4, TS38.211]. 
-	dl-PRS-ResourceSlotOffset-r16determines the starting slot of the DL PRS resource with respect to corresponding DL PRS resource set slot offset
-	dl-PRS-ResourceSymbolOffset-r16determines the starting symbol of the DL PRS resource within the starting one slot. 
-	dl-PRS-NumSymbols-r16defines the number of symbols of the DL PRS resource within a slot where the allowable values are given in Clause 7.4.1.7.1 of [4, TS38.211]. 
-	dl-PRS-QCL-Info-r16defines any quasi-colocation relationship between the PRS port information of the DL PRS resource with and other reference signals. The DL PRS may be configured to be ‘QCL-Type-D’ with a DL PRS or SS/PBCH Block from a serving cell or a non-serving cell. The DL PRS may be configured to be ‘QCL-Type-C’ with a SS/PBCH Block from a serving or non-serving cell. If the DL PRS is configured as both ‘QCL-Type-C’ and ‘QCL-Type-D’ with a SS/PBCH Block then the SSB index indicated should be the same.
*** Unchanged text is omitted ***
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 a nr-DL-PRS-RxBeamIndex-r16 associated with one DL PRS RSRP measurements have been performed using the same spatial domain filter for reception.
*** Unchanged text is omitted ***




	6.2.1.4	UE sounding procedure for positioning purposes
When the SRS is configured by the higher layer parameter srs-PosResource-r16 and if the higher layer parameter spatialRelationInfoPos-r16 is configured, it contains the ID of the configuration fields of a reference RS according to Clause 6.3.2 of [TS 38.331]. The reference RS can be an SRS configured by the higher layer parameter srs-Resource or srs-PosResource-r16, CSI-RS, SS/PBCH block, or a DL PRS configured on a serving cell or a SS/PBCH block or a DL PRS configured on a non-serving cell. 
The UE is not expected to transmit multiple SRS resources with different spatial relations in the same OFDM symbol.
If the UE is not configured with the higher layer parameter spatialRelationInfoPos-r16 the UE may use a fixed spatial domain transmission filter for transmissions of the SRS configured by the higher layer parameter srs-PosResource-r16across multiple SRS resources or it may use a different spatial domain transmission filter across multiple SRS resources. 
The UE is only expected to transmit an SRS configured the by the higher layer parameter srs-PosResource-r16within the active UL BWP of the UE.
When the configuration of SRS is done by the higher layer parameter srs-PosResource-r16, the UE can only be provided with a single RS source in spatialRelationInfoPos-r16 per SRS resource for positioning.
If an SRS configured by the higher parameter srs-PosResource-r16collides with a scheduled PUSCH, the SRS is dropped in the symbols where the collision occurs. 
*** Unchanged text is omitted ***



4. Reference

RP-190752, New WID: NR Positioning Support
TS 38.213-g10, April 2020.
TS 38.214-g10, April 2020.
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