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Introduction
During RAN3#110-e, RAN3 had some discussion on SRS carrier information to assist gNB to configure/provide proper SRS configuration to the LMF for the purpose of positioning. RAN3 agreed an LS as in [1] requesting RAN1 to provide views on this aspect.
In this contribution, we provide our view on the SRS carrier information.

Discussion
RAN1 understanding on SRS on SCell
In RAN1, the following features [2] have been developed assuming that positioning SRS (and MIMO SRS) can be configured/transmitted on the SCell, which can be proven by the reporting granularity of feature set (per band in a band combination) or the feature itself (simultaneous Tx of SRS in a band or in a band combination).
	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}.
2. Max number of P/SP/AP SRS Resources for positioning per BWP.
Values = {1,2,4,8,16,32,64}
3. 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}
Note: Max number of P/SP/AP SRS Resources in Component 3 include both SRS resources configured by SRS-Resource and SRS resources configured by SRS-PosResource-r16 supported by UE
4. Max number of periodic SRS Resources for positioning per BWP.
 Values = {1,2,4,8,16,32,64}
5. Max number of periodic SRS Resources for positioning per BWP per slot. 
Values = {1,2,3,4,5,6,8,10,12,14}

OLPC for SRS for positioning based on SSB from serving cell is part of FG13-8
Note: no dedicated capability signaling is intended for this component
	
	Yes
	N/A
	
	Per FS

Note: Per FS is selected because similar capability was reported per FS (in FeatureSetUplink) in Rel-15

	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}
2. 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

Note: Per FS is selected because similar capability was reported per FS (in FeatureSetUplink) in Rel-15

	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}
2. 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

Note: Per FS is selected because similar capability was reported per FS (in FeatureSetUplink) in Rel-15

	13. NR Positioning
	13-15
	Simultaneous SRS transmission within a band across multiple CCs
	1. The number of SRS resources for positioning on a symbol within a band
Candidate values {2}
Note: if the UE does not indicate this capability for a band, the UE does not support the feature in this band
	13-8
	Yes
	N/A
	
	Per band

	13. NR Positioning
	13-15a
	Simultaneous SRS transmission for a given BC
	1. The number of SRS resources for positioning on a symbol for a given BC
Candidate values {2}
Note: For single-band BCs, it defines the capability for intra-band CA, and for BCs with at least two bands, it defines the capability for inter-band CA.
Note: if the UE does not indicate this capability for a band combination, the UE does not support the feature in this band combination
	13-8
	Yes
	N/A
	
	Per BC

	13. NR Positioning
	13-19
	Simultaneous positioning SRS and MIMO SRS transmission within a band across multiple CCs
	1. The number of SRS resources for positioning and SRS resource for MIMO on a symbol within a band
Candidate values {2}
Note: SRS resource for MIMO refers to SRS resource configured by SRS-Resource.
Note: If UE reports 2 for the candidate value, it means both the number of SRS resource for positioning and SRS resource for MIMO equals to 1.
Note: if the UE does not indicate this capability for a band, the UE does not support the feature in this band
	13-8
	Yes
	N/A
	
	Per band

	13. NR Positioning
	13-19a
	Simultaneous positioning SRS and MIMO SRS transmission for a given BC
	1. The number of SRS resources for positioning and SRS resource for MIMO on a symbol for a given BC
Candidate values {2}
Note: SRS resource for MIMO refers to SRS resource configured by SRS-Resource.
Note: If UE reports 2 for the candidate value, it means both the number of SRS resource for positioning and SRS resource for MIMO equals to 1.
Note: For single-band BCs, it defines the capability for intra-band CA, and for BCs with at least two bands, it defines the capability for inter-band CA.
Note: if the UE does not indicate this capability for a band combination, the UE does not support the feature in this band combination
	13-8
	Yes
	N/A
	
	Per BC



Observation 1: It is RAN1 understanding that SRS for positioning can be configured and transmitted on a SCell.

Some companies may argue that this belongs the feature to be discussed in Rel-17, which we do not agree. This is different from coherent SRS transmission across intra-band contiguous CAs for Rel-17 enhancement. Here the SRS transmission on the SCell(s) does not have to be phase coherent.
The use case could be that for collocated deployment, the TOA for multiple carriers can be averaged to reduce the noise, and/or better detect the first path. It is also useful for non-collocated deployment, the TRPs with various locations on multiple frequencies can be used for UL-only or multi-RTT positioning.
Observation 2: Allowing SRS to be transmitted on SCell(s) is beneficial for both collocated deployment and non-collocated deployment, and it is not relevant to Rel-17 coherent multi-carrier.

RAN1 understanding on the RAN3 discussion
Based on the LS from RAN3, we understand that without LMF indication of the carrier information of SRS, gNB may not be able to determine on which SCell the SRS configuration is useful for LMF.
There is less problem for SRS resources configured by SRS-Resource as it is normally configured prior to the request from LMF, and gNB is only tasked to forward the SRS configuration to LMF without additional configuration to UE, similar to the LTE UTDOA procedure. Besides, there is no additional overhead from both UE and gNB.
However, this would be a problem for SRS resource configured by SRS-PosResource as it is a dedicated resource for positioning. Without knowing whether the SRS-PosResource is useful to the LMF, there would be a risk to configure it blindly, which causes both additional overhead for network efficiency and UE power consumption.
Observation 3: Without knowing whether the SRS on an SCell is useful by LMF, gNB may not take the risk of configuring SRS-PosResource on SCell(s).
There can be some side information, e.g. spatial relation or pathloss reference recommendation, in the SRS request message (i.e. POSITIONING INFORMATION REQUEST), to provide the information of the associated DL RS (SSB/PRS) to assist gNB determining the SRS SCell, but such information may not be present at all, and even if it is present, the PRS configuration cannot be comprehended by gNB. With all the uncertainty, the only direct way is simply to provide the frequency of the SRS.
Observation 4: The frequency information of the associated DL RS used for recommending spatial relation and/or pathloss reference can be helpful, but it is not always present, and the indication of SRS frequency should better be specific.

Solution
We understand the current NRPPa already included the SRS carrier information in the SRS configuration [3]. 
	[bookmark: _Toc534730156][bookmark: _Toc51776046]9.2.28	SRS Configuration 
This information element contains the SRS configuration configured by the NG-RAN node for the UE.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	SRS Carrier List
	
	1..<maxnoSRS-Carriers>
	
	

	>Point A
	M
	
	INTEGER (0..3279165,…)
NR ARFCN
	

	>Uplink Channel BW-PerSCS-List
	
	1..<maxnoSCSs>
	
	SCS-SpecificCarrier TS 38.331 [13]

	>>Offset To Carrier
	M
	
	INTEGER(0..2199,…)
	First usable RB to Point A in the number of PRBs

	>>Subcarrier Spacing
	M
	
	ENUMERATED(kHz15, kHz30, kHz60, kHz120,…)
	

	>>Carrier Bandwidth
	M
	
	INTEGER(0..275,…)
	






So as part of the request message, the SRS carrier information can be optionally included. The SRS carrier information may take the form of carrier ARFCN. LMF may obtain the TRP ARFCN from the TRP information transfer procedure in NRPPa [3] and obtain UE SRS capabilities in LPP in advance, and by selecting the SRS frequencies supported by both TRPs and the UE, request the desired SRS configuration from the gNB.
	[bookmark: _Toc51776044]9.2.25	TRP Information
The TRP Information IE contains information for one TRP within an NG-RAN node. 
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	TRP ID
	M
	
	9.2.24
	

	TRP Information Type
	
	1 .. <maxnoTRPInfoTypes>
	
	

	>CHOICE TRP Information Item
	M
	
	
	

	>>NR PCI
	M
	
	INTEGER (0..1007)
	NR Physical Cell ID

	>>NG-RAN CGI
	M
	
	9.2.6
	

	>>NR ARFCN
	M
	
	INTEGER (0..3279165)
	

	>>PRS Configuration
	M
	
	9.2.44
	

	>>SSB Information
	M
	
	9.2.54
	

	>>SFN Initialisation Time
	M
	
	9.2.36
	

	>>Spatial Direction Information
	M
	
	9.2.45
	

	>>Geographical Coordinates
	M
	
	9.2.46
	






Proposal 1: The SRS carrier information should be included in the POSITIONING INFORMATION REQUEST.
· It can be the ARFCN of the desired SRS carrier.
We provided the draft reply LS in R1-2101251.
Proposal 2: Agree to the draft reply LS in R1-2101251.

Conclusion
In this contribution, we discussed the issue on SRS carrier information provided by LMF to assist gNB to configure a proper SRS on an SCell. Based on the discussion, we have the following observations and proposals.
Observation 1: It is RAN1 understanding that SRS for positioning can be configured and transmitted on a SCell.
Observation 2: Allowing SRS to be transmitted on SCell(s) is beneficial for both collocated deployment and non-collocated deployment, and it is not relevant to Rel-17 coherent multi-carrier.
Observation 3: Without knowing whether the SRS on an SCell is useful by LMF, gNB may not take the risk of configuring SRS-PosResource on SCell(s).
Observation 4: The frequency information of the associated DL RS used for recommending spatial relation and/or pathloss reference can be helpful, but it is not always present, and the indication of SRS frequency should better be specific.
Proposal 1: The SRS carrier information should be included in the POSITIONING INFORMATION REQUEST.
· It can be the ARFCN of the desired SRS carrier.
Proposal 2: Agree to the draft reply LS in R1-2101251.
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