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1	Introduction
In RAN1#100bis-e, an LS was sent from RAN1 regarding the progress of UE feature [1][2].
After the meeting, a further update of the UE feature for positioning was endorsed as the baseline in [3].
In RAN2, there has been some preliminary collection of views on UE feature in [4][5], which was postponed during RAN2#109.
For other topics, capability exchange happens between UE and gNB; While, for positioning, it is between UE/LMF and UE/gNB, which makes it a little bit complex.
It has already been quite clear that
· E-CID features will be exchanged between UE and LMF, via LPP.
· PRS related features (including PRS to support DL-AoD, DL-TDOA, and Multi-RTT) will be exchanged between UE and LMF, via LPP.
· SRS related features will be exchanged at least between UE and gNB, via RRC.
The remaining issue is 
· Whether SRS related features will be exchanged between UE and LMF, via LPP, and 
· If so, will it be different from what is exchanged between UE and gNB. 
In this contribution, we present our view on this.
2	Discussion
2.1	Whether LMF needs to know the SRS capability
The answer is not quite obvious.
One may argue that LMF at least needs to know if UE supports SRS for positioning so as to instigate Multi-RTT positioning, because Rel-16 only supports SRS for positioning used for multi-RTT positioning. It means that if UE does not support SRS for positioning, LMF should not instigate multi-RTT positioning. However if UE does not support SRS for positioning, UE may simply report it does not support multi-RTT positioning at all in the LPP UE capability report; and if UE reports its support of multi-RTT positioning, LMF would be aware that UE supports SRS for positioning.
Observation 1: LMF may infer UE supports SRS for positioning through UE report of supporting multi-RTT positioning in LPP UE capability report.
One may also argue that LMF at least needs to know if UE supports the spatial relation with respect to a neighboring gNB, so that LMF may recommend spatial relation to the serving gNB. However it is simply a recommendation to the serving gNB, and  it is at its own discretion for the serving gNB to either accpet or ignore the recommendation. Even if LMF knows UE spatial relation capability, LMF does not know the current CA configuration of the UE configured by the gNB and controled by the gNB by activation/deactivation. So, the spatial relation may not be useful simply because UE does not have activated SCell in FR2. The issue may exist for both UL-only positioning and Multi-RTT positioning.
Observation 2: Even if the LMF knowing UE supporting additional features for SRS for positioning, e.g. spatial relation toward non-serving cells, the LMF still may not be able to eliminate the possibility of an invalid recommendation of spatial relation for SRS.
Based on the discussion, we would prefer not to let LMF know the SRS capability.
Proposal 1: UE does not need to send the SRS capability to LMF. 
2.2	What LMF can know if LMF needs to know
If Proposal 1 is not acceptable, and some SRS radio capability somehow needs to be available at LMF for a better reason, we may need to reconsider the current RRC capability structure regarding SRS capability instead of completely copying it to the UE to LMF report.
Some of the SRS capability reported in RRC is per feature set, which may be included in FeatureSetUplink or FeatureSetDownlink, and introducing those structure in LPP will be extremely hard considering very tight ASN.1 freeze target.
	13. NR Positioning
	13-8
	SRS Resources for Positioning
	1. Max number of SRS Resource Sets for positioning supported by UE per BWP. 
Values = {1, 2, 4, 8, 12, 16}.
1. Max number of P/SP/AP SRS Resources for positioning per BWP.
Values = {1,2,4,8,16,32,64}
1. [Max number of P/SP/AP SRS Resources including the SRS resources for positioning per BWP per slot.
Values = {1, 2, 3, 4, 5, 6, 8, 10, 12, 14}]
1.  [Max number of periodic SRS Resources for positioning supported by UE across all SRS Resource Sets per BWP. 
Values = {1, 2, 4, 8, 16, 32, 64}]
1.  [Max number of periodic SRS Resources for positioning per BWP.
 Values = {1,2,4,8,16,32,64}]
1. [Max number of periodic SRS Resources for positioning per BWP per slot. 
Values = {1,2,3,4,5,6,8,10,12,14}]
	
	Yes
	N/A
	
	[Per FS]
	Optional with capability signaling

	13. NR Positioning
	13-8a
	Support of Aperiodic SRS Resources for positioning
	1. Max number of aperiodic SRS Resources for positioning per BWP.
Values = {1,2,4,8,16,32,64}
1. [Max number of aperiodic SRS Resources for positioning per BWP per slot.
 Values = {1,2,3,4,5,6,8,10,12,14}]
	13-8
	Yes
	N/A
	
	[Per FS]
	Optional with capability signaling

	13. NR Positioning
	13-8b
	Support of Semi-persistent SRS Resources for positioning
	1. Max number of semi-persistent SRS Resources for positioning supported by UE per BWP.
Values = {1,2,4,8,16,32,64}
1. [Max number of semi-persistent SRS Resources for positioning supported by UE per BWP per slot.
Values = {1,2,3,4,5,6,8,10,12,14}]
	13-8
	Yes
	N/A
	
	[Per FS]
	Optional with capability signaling

	13. NR Positioning
	13-9
	OLPC for SRS for positioning based on PRS from the serving cell
	1. OLPC for SRS for positioning based on PRS from the serving cell
	[13-1],
[One of 
{13-2, 13-3, 13-4}], and 13-8
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-9a
	OLPC for SRS for positioning based on SSB from neighbouring cells
	1. OLPC for SRS for positioning based on SSB from neighbouring cells
	13-8 and [13-9d]
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-9b
	OLPC for SRS for positioning based on PRS from the neighbouring cells
	1. OLPC for SRS for positioning based on PRS from the neighbouring cells
	13-8 and 13-9
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-9c
	OLPC for SRS for positioning based on CSI-RS from serving cell
	1. OLPC for SRS for positioning based on CSI-RS from serving cell
	13-8
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-9d
	OLPC for SRS for positioning based on SSB from serving cell
	1. [OLPC for SRS for positioning based on SSB from serving cell]
	13-8
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-9e
	[PathLoss estimate maintenance]
	1. [Max number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning across all cells in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {1,4,8,16}]
1. [Max number of pathloss estimates that the UE can simultaneously maintain for all the SRS resource sets for positioning per serving cell in addition to the up to four pathloss estimates that the UE maintains per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {1,4,8,16}]
	One of {13-9, 13-9a,b,c,[d]}
	No
	N/A
	
	[Per band] 
	Optional with capability signaling

	13. NR Positioning
	13-10
	Spatial relation for SRS for positioning based on SSB from the serving cell
	1. Spatial relation for SRS for positioning based on SSB from the serving cell
	13-8
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-10a
	Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	1. Spatial relation for SRS for positioning based on CSI-RS from the serving cell
	13-10
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-10b
	Spatial relation for SRS for positioning based on PRS from the serving cell
	1. Spatial relation for SRS for positioning based on PRS from the serving cell
	One of 
{13-2, 13-3, 13-4} and13-8
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-10c
	Spatial relation for SRS for positioning based on SRS
	1. Spatial relation for SRS for positioning based on SRS
	13-8,
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-10d
	Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	1. Spatial relation for SRS for positioning based on SSB from the neighbouring cell
	13-10
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	13-10e
	Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	1. Spatial relation for SRS for positioning based on PRS from the neighbouring cell
	13-10b
	No
	N/A
	
	[Per band]
	Optional with capability signaling

	13. NR Positioning
	[13-10f]
	[Spatial relation maintenance]
	1. [Component 1: Max Number of maintained spatial relations for all the SRS resource sets for positioning across all serving cells in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {0,1,2,4,8,16}]
1. [Component 2: Max Number of maintained spatial relations for all the SRS resource sets for positioning per serving cell in addition to the spatial relations maintained spatial relations per serving cell for the PUSCH/PUCCH/SRS transmissions.
Values = {0,1,2,4,8,16}]
	One of {13-10, 13-10a, b, d, e}
	No
	N/A
	
	[Per band]
	Optional with capability signaling



Observation 4: LPP does not have feature set structure, and introducing that into LPP will have impact on the ASN.1 freeze timeline.
We suggest if such a reporting is indeed necessary from UE to LMF, we suggest to go with a lite version, reported per UE or per band.For example, we may introduce the following FGs as a lite version.
· FG13-x1: Support of SP positioning SRS (Support at least one SP SRS resource)
· The UE should support periodic positioning SRS by default if the UE supports positioning SRS
· FG13-x2: Support of spatial relation of SSB from a non-serving cell for positioning SRS
· FG13-x3: Support of spatial relation of DL PRS from a non-serving cell for positioning SRS
· SSB and DL-PRS can both serve as the spatial relation for SRS in non-serving cell such that SRS can be successfully transmitted towards the neighboring cells. Thus, they should be considered as useful functionality for the location server. 
The reporting would be single bit per FG, and the FG could be reported per band or per UE.
Proposal 2: If reporting of SRS capability from UE to LMF is indeed necessary, we suggest only to introduce the following FGs, reported by single bit per FG with the reporting granularity of per band or per UE.
· FG13-x1: Support of SP positioning SRS (Support at least one SP SRS resource)
· FG13-x2: Support of spatial relation of SSB from a non-serving cell for positioning SRS
· FG13-x3: Support of spatial relation of DL PRS from a non-serving cell for positioning SRS
2.3	Reporting path
Currently both UL positioning and Multi-RTT positioning method may need SRS capability, and LPP captures nr-UL-SRS-MeasCapability in both IEs NR-UL-ProvideCapabilities and NR-Multi-RTT-ProvideCapabilities. The question is if the SRS capability needs to be transferred in both. 
-- ASN1START

NR-UL-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-UL-SRS-MeasCapability-r16		NR-UL-SRS-MeasCapability-r16,
	...
}
-- ASN1STOP

NR-Multi-RTT-ProvideCapabilities-r16 ::= SEQUENCE {
	nr-DL-PRS-MeasCapability-r16 		NR-DL-PRS-MeasCapability-r16,
[bookmark: _Hlk31809299]	nr-UL-SRS-MeasCapability-r16			NR-UL-SRS-MeasCapability-r16,
	nr-Multi-RTT-MeasSupported-r16			BIT STRING {	prsrsrpSup		(0)} (SIZE(1..8)),
	additionalPathsReport-r16			ENUMERATED { supported }						OPTIONAL,
	periodicalReporting-r16				ENUMERATED { supported }						OPTIONAL,
	...
}
-- ASN1STOP

It may be possible that the band list UE supports transmission of SRS may not be exactly the same as the band list that UE support inter-frequency UE Rx – Tx time difference measurement for multi-RTT positioning, which means that if the FGs that we proposed previously is reported per band, nr-UL-SRS-MeasCapability may be different between UL-ProvideCapabilities and NR-Multi-RTT-ProvideCapabilities.
Proposal 3: If reporting of SRS capability from UE to LMF is indeed necessary, and 3 FGs in Proposal 2 are reported per band, keep the current structure of duplicated fields in NR-UL-ProvideCapabilities and NR-Multi-RTT-ProvideCapabilities.
3	Conclusions
Based on the discussion, we have the following observations and proposals.
[bookmark: _GoBack]Observation 1: LMF may infer UE supports SRS for positioning through UE report of supporting multi-RTT positioning.
Observation 2: LMF knowing UE supporting additional features for SRS for positioning, e.g. spatial relation toward non-serving cells, cannot eliminate the possibility of an invalid recommendation of spatial relation for SRS.
Observation 3: Radio capability exposure to 5GC may have some privacy problems.
Observation 4: LPP does not have feature set structure, and introducing that into LPP will have impact on the ASN.1 freeze timeline.
Proposal 1: UE does not need to send the SRS capability to LMF. 
Proposal 2: If reporting of SRS capability from UE to LMF is indeed necessary, we suggest only to introduce the following FGs, reported by single bit per FG with the reporting granularity of per band or per UE.
· FG13-x1: Support of SP positioning SRS (Support at least one SP SRS resource)
· FG13-x2: Support of spatial relation of SSB from a non-serving cell for positioning SRS
· FG13-x3: Support of spatial relation of DL PRS from a non-serving cell for positioning SRS
Proposal 3: If reporting of SRS capability from UE to LMF is indeed necessary, and 3 FGs in Proposal 2 are reported per band, keep the current structure of duplicated fields in NR-UL-ProvideCapabilities and NR-Multi-RTT-ProvideCapabilities.
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