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Introduction
In RAN1 #100-bis e-meeting [1], the following agreements were made for UL RS design for NR positioning. 
	Agreement:
Adopt the following text proposal for Clause 6.2.1.4 of TS 38.214:
--------------- Begin of TP -------------------
<Text is omitted>
For single carrier operations, the UE does not expect to be configured on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-PosResource with resourceType of the SRS resources as ‘periodic’.

For single carrier operations, the UE does not expect to be triggered to transmit SRS on overlapping symbols with more than one SRS resources configured by the higher layer parameter SRS-Pos-Resource with resourceType of the SRS resources as ‘semi-persistent’ or ‘aperiodic’.
--------------- End of TP -------------------

Agreement:
Introduce a new UE capability for the number of SRS resources for positioning on a symbol for intra-band CA
· FFS: Capability for simultaneous SRS transmission across bands for inter-band CA
· Continue discussion on capability for intra-band/inter-band CA, including potential TP to 38.214 to reflect the new capability. 
Agreement:
Change all occurrences of “[SRS-for-positioning]” to the higher layer parameter agreed by RAN2 WG called “SRS-PosResource-r16” in TS 38.211 Section 6.4.1.4

Agreement:
· Introduce a new parameter to the higher layer parameter list according to the table below. 
· The RTOA reference time is defined as T0+tSRS, where
· T0 is the nominal beginning time of SFN 0 provided by LMF.
· tSRS = (10nf + nsf) x 10-3, where nf and nsf are the system frame number and the subframe number of the SRS, respectively
· Send an LS to RAN3 reflecting the consensus.
Decision: As per email decision posted on Apr.30th, 
[bookmark: _Hlk39172339]Agreement:
· A new UE capability is introduced for the number of simultaneous transmissions of SRS resources for positioning for inter-band CA, where the SRS resources are on different CCs.  
· The text in TP#A below is added to 38.214
	TP#A
===================== Unchanged parts omitted ======================
For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource  on different CCs, subject to UE’s capability provided by [XX] and [YY] respectively.
===================== Unchanged parts omitted ======================



Agreement:
Adopt the text proposal TP#B in Section 2.3.1 of R1-2003136 for TS 38.213

Agreement:
Adopt the text proposal TP#D in Section 2.4.1 of R1-2003136 for TS 38.215

R1-2003054	LS on UL RTOA reference time	RAN1, Ericsson
Decision: As per email decision posted on May 1st, the LS is approved.

Agreements:
The following TP (TP#2 in the email discussion) was agreed:
	Start of Text Proposal to TS 38.214 --------------------------------------------------------------
6.2.1	UE sounding procedure
<omitted text>
<omitted text>
End of Text Proposal to TS 38.214---------------------------------------------------------------





In this contribution, we discuss remaining issues on UL reference signal design for NR positioning. 

SRS enhancement for NR positioning 
Simultaneous transmission
In previous meeting, it was agreed that “A new UE capability is introduced for the number of simultaneous transmissions of SRS resources for positioning for inter-band CA, where the SRS resources are on different CCs”, but it is still unclear that whether or not to support of simultaneous transmission of SRS resource for positioning and SRS resource for MIMO. The UEs which are capable of simultaneous transmission of SRS resources for positioning would be also possible for simultaneous transmission of positioning SRS and MIMO SRS, and the total number of simultaneous transmission of SRS resources need to be defined. In our view, it would be the same as the number of simultaneous transmission of SRS resources.

Proposal 1:
· For intra-band and inter-band CA operations, support the simultaneous transmission of SRS resource for positioning and SRS resource for MIMO.
· For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource-r16 and SRS-Resource on different CCs, subject to UE’s capability

Spatial relation information
In Rel-16 NR positioning, the DL RS transmitted from a neighbor cell can be configured for a path-loss RS, a QCL source, and/or spatial relation information of a SRS resource for positioning. A fallback behavior when the configured path-loss reference RS is not accurately detected was defined. 
Similarly, the UE is not able to accurately measure a RS from neighbor cell which is configured as a source of QCL type-D. Even if the UE selects its reception beam direction, there might not be a critical performance impact in terms of overall system. However, if the UE arbitrarily selects a transmission beam direction for sending SRS resource for positioning, it would probably results in interference problem to unintended TRPs/cells, so we need to carefully handle this case. It is necessary to define a fallback behavior for the case when the UE is not able to detect a RS from neighbor cell which is configured as a spatial relation information of a SRS resource. 
For positioning, location server provides the UE with geometrical information on location of TRPs/cells through assistance data, so we would like to suggest that the physical cell ID for neighbor cell in the spatial relation information configuration could be used to determine transmission beam direction at a UE if the UE is not able to detect a DL RS transmitted from the neighbor cell.

Proposal 2:
· Define the UE behaviour when the UE is not able to accurately measure a SSB or PRS resource transmitted from a neighbouring cell which is configured as a source of spatial relation information.

Proposal 3:
· If the UE is not able to accurately measure a SSB or a PRS resource from a neighbor/physical cell which is configured as spatial relation information of a SRS resource for positioning, the UE can use the physical cell ID within the spatial relation information configuration to determine TX beam for transmission of the SRS resource.

Conclusion
In this contribution, we have discussed the remaining issues on UL reference signal design for NR positioning, and our proposals are summarized as follows:

Proposal 1:
· For intra-band and inter-band CA operations, support the simultaneous transmission of SRS resource for positioning and SRS resource for MIMO.
· For intra-band and inter-band CA operations, a UE can simultaneously transmit more than one SRS resources configured by SRS-PosResource-r16 and SRS-Resource on different CCs, subject to UE’s capability

 Proposal 2:
· Define the UE behaviour when the UE is not able to accurately measure a SSB or PRS resource transmitted from a neighbouring cell which is configured as a source of spatial relation information.

Proposal 3:
· If the UE is not able to accurately measure a SSB or a PRS resource from a neighbor/physical cell which is configured as spatial relation information of a SRS resource for positioning, the UE can use the physical cell ID within the spatial relation information configuration to determine TX beam for transmission of the SRS resource.
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