[bookmark: OLE_LINK50][bookmark: OLE_LINK51][bookmark: OLE_LINK52]3GPP TSG RAN WG1 Meeting #108-e		R1-2201053
e-Meeting, February 21st – March 3rd , 2022

Title:	                    [Draft] Reply LS on SRS for Multi-RTT positioning
[bookmark: OLE_LINK57][bookmark: OLE_LINK58]Response to:	R4-2202680
[bookmark: OLE_LINK59][bookmark: OLE_LINK60][bookmark: OLE_LINK61]Release:	Rel-17
Work Item:	         NR_pos_enh


Source:	vivo[RAN1]
To:	RAN4
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Cc:	RAN2, RAN3

Contact person:	
E-mail Address:	

	
Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org
1	Overall description
RAN1 thanks RAN4 for the LS and would like to provide the response as the following.
	RAN4 kindly requests RAN1 to confirm whether Rel-15 SRS are also applicable for UE Rx-Tx time difference measurement and gNB Rx-Tx time difference measurement, and if so, from which release. 



[bookmark: OLE_LINK2]RAN1 has reached the following agreements regarding only Rel-16 SRS is used for UE Rx-Tx time difference measurement for Multi-RTT positioning (RAN1#98) and Rel-15 SRS used for positioning is transparent to the UE (RAN1#105-e and RAN1#106-e). 

	Agreement (RAN1#98):
Inform RAN2 of the following:
· It is RAN1 understanding that discussion on mapping of positioning techniques to reference signals and measurements is out of RAN1 scope and therefore RAN1 does not intend to define such mapping. 
· It is RAN1 understanding that RAN2 will define signalling that can support any RAT dependent positioning technique including hybrid RAT dependent positioning solutions
· RAN1 agreed on the tables below that provide mapping between reference signals and measurements based on the latest status of RAN1 discussion
· The positioning techniques are indicated for information purpose as examples and do not intend to influence higher layer signalling to be developed by RAN2
· Note: Table will be modified in the future if additional reference signals for UE/gNB measurements are agreed
	[bookmark: _GoBack]DL/UL Reference Signals
	UE Measurements
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD
	DL-TDOA

	Rel.16 DL PRS
	DL PRS RSRP
	DL-TDOA, DL-AoD, Multi-RTT

	Rel.16 DL PRS / Rel.16 SRS for positioning 
	UE Rx-Tx time difference
	Multi-RTT

	Rel. 15 SSB / CSI-RS for RRM
	SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	E-CID



Agreement(RAN1#105-e):
NR supports gNB reporting of the first arrival path UL-AOA/ZOA measurement per SRS for positioning resource and SRS for MIMO resource
· Note: The use of SRS for MIMO resource is transparent to the UE

Agreement(RAN1#106-e):
Reporting of one UL-RTOA and multiple UL-AOAs measurements for the first arrival path per SRS resource for positioning and per SRS resource for MIMO in a single gNB report to LMF is supported
· The above measurements are associated with SRS resource ID which is also reported to LMF
· FFS: Reporting of RSRP for the first arrival path
· Note: The use of SRS for MIMO resource is transparent to the UE
· FFS: Reporting of gNB Rx-Tx




In addition, as described in TS38.214, the Rx-Tx time difference measurements only corresponds to a single Rel-16 SRS (SRS resource for positioning). So, RAN1 would like to confirm, in release 17 and previous releases, RAN1 has not supported the use of Rel-15 SRS for UE Rx-Tx time difference measurement.
	TS 38.214 h.00  5.1.6.5
The UE may be configured to measure and report, subject to UE capability, up to 4 UE Rx-Tx time difference measurements corresponding to a single configured SRS resource or resource set for positioning. Each measurement corresponds to a single received DL PRS resource or resource set which can be in different positioning frequency layers.



Furthermore, for Rel-17 NR_pos_enh, RAN1 also concluded that Tx TEG enhancement is only for  Rel-16 SRS and not applicable for Rel-16 SRS for UL TDOA positioning and Multi-RTT Positioning. 

	Agreement
Confirm and modify the working assumption with the following modifications:
· For mitigating UE Tx timing errors for UL TDOA, subject to UE’s capability, support the serving gNB to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs to the serving gNB if the UE supports multiple UE Tx TEGs for UL TDOA.
· The serving gNB should forward the association information provided by the UE to the LMF.
· UE should report its capability of supporting multiple UE Tx TEGs for UL TDOA to serving gNB.
· For mitigating UE Tx timing errors for Multi-RTT, subject to UE’s capability, support the LMF to request a UE to provide the association information of UL SRS resources for positioning with Tx TEGs directly to the LMF if the UE supports multiple Tx TEGs for Multi-RTT.
· UE should report its capability of supporting multiple UE Tx TEGs for Multi-RTT directly to the LMF.
· Note: For mitigating UE Tx timing errors when both UL-TDOA and Multi-RTT, or UL-TDOA and DL-TDOA are used, the UE should provide the association information of UL SRS resources for positioning with Tx TEGs, subject to UE capability (in the bullets above):  
· to the serving gNB if a request to provide the association information is received from the gNB
· to the LMF if a request to provide the association information is received from the LMF. 




Finally, considering that RAN1 has finished Rel-17 work on NR_pos_enh, therefore, it may not be possible to study this topic, at leat in this release. 

2	Actions
To RAN4 
ACTION: 	RAN1 respectfully asks RAN4 to take the above information into consideration in their future work.
3	Dates of next TSG RAN 1 meetings
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