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1. Introduction
In this contribution, we present our views on various remaining issues of uplink positioning reference signals and provides text proposals for specification update.
2. Discussion
2.1. TS 38.211
In TS 38.211, the differentiation of traditional SRS and SRS for positioning is based on whether or not the SRS resources are configured by SRS-Config. However, RAN2 has decided to configure both traditional SRS and SRS for positioning in the same SRS-Config. We need to differentiate these two types of SRS by using SRS-ResourceSet and SRS-PosResourceSet-r16.
Proposal 1: Use SRS-ResourceSet and SRS-PosResourceSet-r16 to differentiate the traditional SRS and SRS for positioning

The following give the corresponding text proposals for Proposal 1.
	In TS 38.211 Section 6.4.1.4
<omitted text>
[bookmark: _Toc19796473][bookmark: _Toc26459699][bookmark: _Toc29230349][bookmark: _Toc36026608]6.4.1.4.2	Sequence generation
The sounding reference signal sequence for an SRS resource shall be generated according to
	
	
	


where  is given by clause 6.4.1.4.3,  is given by clause 5.2.2 with  and the transmission comb number  is contained in the higher-layer parameter transmissionComb. The cyclic shift  for antenna port  is given as 

,

where  is contained in the higher layer parameter transmissionComb. The maximum number of cyclic shifts  are given by Table 6.4.1.4.2-1.


The sequence group  and the sequence number  in clause 5.2.2 depends on the higher-layer parameter groupOrSequenceHopping in the SRS-Config SRS-ResourceSet IE or the [SRS-for-positioning] SRS-PosResourceSet-r16 IE. The SRS sequence identity  is given by the higher layer parameter sequenceId in the SRS-Config SRS-ResourceSet IE, in which case , or the [SRS-for-positioning] SRS-PosResourceSet-r16 IE, in which case . The quantity  is the OFDM symbol number within the SRS resource.
<omitted text>



	In TS 38.211 Section 6.4.1.4

[bookmark: _Toc19796474][bookmark: _Toc26459700][bookmark: _Toc29230350][bookmark: _Toc36026609]6.4.1.4.3	Mapping to physical resources 
<omitted text>
The frequency-domain starting position  is defined by

where 

[bookmark: _Hlk4608294]If  the reference point for  is subcarrier 0 in common resource block 0, otherwise the reference point is the lowest subcarrier of the BWP. 
If the SRS is configured by the IE [SRS-for-positioning] SRS-PosResourceSet-r16, the quantity  is given by Table 6.4.1.4.3-2, otherwise .


The frequency domain shift value  adjusts the SRS allocation with respect to the reference point grid and is contained in the higher-layer parameter freqDomainShift in the SRS-Config SRS-ResourceSet IE or the [SRS-for-positioning] SRS-PosResourceSet-r16 IE. The transmission comb offset  is contained in the higher-layer parameter transmissionComb in the SRS-Config SRS-ResourceSet IE or the [SRS-for-positioning] SRS-PosResourceSet-r16 IE and  is a frequency position index.
Frequency hopping of the sounding reference signal is configured by the parameter , given by the field b-hop contained in the higher-layer parameter freqHopping if configured, otherwise .
<omitted text>



2.2. TS 38.213
Proposal 1 is applicable for TS 38.213 as well. Moreover, some RRC parameters in current version of TS 38.213 are not aligned with the ones in TS 38.331. Thus we have the following proposal 
Proposal 2: Align the following RRC parameters in TS 38.213 with those in TS 38.331
· SRS-Positioning-Config   ->  SRS-PosResourceSet-r16
· SRS-ResourceSetId -> srs-PosResourceSetId-r16
· SRS-ResourceSet ->  SRS-PosResourceSet-r16
· pathlossReferenceRS -> pathlossReferenceRS-Pos-r16

The following gives the corresponding text proposal for Proposal 1 and proposal 2.
	In TS 38.213 Section 7
[bookmark: _Toc12021444][bookmark: _Toc20311556][bookmark: _Toc26719381][bookmark: _Toc29894812][bookmark: _Toc29899111][bookmark: _Toc29899529][bookmark: _Toc29917266][bookmark: _Toc36498140]7	Uplink Power control
Uplink power control determines a power for PUSCH, PUCCH, SRS, and PRACH transmissions. 
A UE does not expect to simultaneously maintain more than four pathloss estimates per serving cell for all PUSCH/PUCCH/SRS transmissions as described in Clauses 7.1.1, 7.2.1, and 7.3.1, except for SRS transmissions configured by IE SRS-Positioning-Config SRS-PosResourceSet-r16 as described in Clause 7.3.1.
A PUSCH/PUCCH/SRS/PRACH transmission occasion [image: ] is defined by a slot index [image: ] within a frame with system frame number [image: ], a first symbol [image: ] within the slot, and a number of consecutive symbols [image: ].
<omitted text>



	In TS 38.213 Section 7
[bookmark: _Ref500079796][bookmark: _Toc12021450][bookmark: _Toc20311562][bookmark: _Toc26719387][bookmark: _Toc29894818][bookmark: _Toc29899117][bookmark: _Toc29899535][bookmark: _Toc29917272][bookmark: _Toc36498146]7.3.1	UE behaviour
If a UE transmits SRS based on a configuration by IE SRS-Config SRS-ResourceSet on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] using SRS power control adjustment state with index [image: ], the UE determines the SRS transmission power [image: ] in SRS transmission occasion [image: ] as 
[image: ] [dBm]
<omitted text>



	In TS 38.213 Section 7
[bookmark: _GoBack]Section 7.3.1 UE behaviour
<omitted text>
If a UE transmits SRS based on a configuration by IE SRS-Positioning-Config SRS-PosResourceSet-r16 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 srs-PosResourceSetId-r16 from SRS-ResourceSet 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 pathlossReferenceRS-Pos-r16
-	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.
<omitted text>



There are two typos in description of SRS for positioning in TS 38.213 and suggest to make the following changes to correct typos:
	In TS 38.213
Section 7.3.1 UE behaviour
<omitted text>
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 that the UE uses to obtain MIB
	The UE indicates a capability for a number of pathloss estimates that the UE can simultaneously maintain.
<omitted text>



3. Conclusion
In this contribution, we presented our views on remaining issues of SRS for NR positioning and corresponding text proposals are provided. Based on the discussion, the following proposals are provided:
Proposal 1: Use SRS-ResourceSet and SRS-PosResourceSet-r16 to differentiate the traditional SRS and SRS for positioning
Proposal 2: Align the following RRC parameters in TS 38.213 with those in TS 38.331
· SRS-Positioning-Config   ->  SRS-PosResourceSet-r16
· SRS-ResourceSetId -> srs-PosResourceSetId-r16
· SRS-ResourceSet ->  SRS-PosResourceSet-r16
· pathlossReferenceRS -> pathlossReferenceRS-Pos-r16

4. Reference

[1] TS 38.211, NR; Physical channels and modulation, v16.1.0
[2] TS 38.213, NR; Physical layer procedures for control, V16.1.0
[3] TS 38.331, NR; Radio Resource Control (RRC) protocol specification, v16.0.0
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