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1	Introduction
[bookmark: _Hlk57059510]The objectives of WI NR_pos_enh include accuracy improvement in WID [1]:
· Specify methods, measurements, signalling, and procedures for improving positioning accuracy of the Rel-16 NR positioning methods by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays, including [RAN1, RAN2, RAN3, RAN4]
              o	DL, UL and DL+UL positioning methods
              o	UE-based and UE-assisted positioning solutions
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK5]The WI of NR_pos_enh in Rel-17 was started first by RAN1 in the meeting #104-e. The progress of RAN1 on more measurement instances for accuracy improvements by mitigating UE Rx/Tx and/or gNB Rx/Tx timing delays was observed, and RAN2 may discuss the signalling based on the progress of RAN1.
	Agreement:
Support enabling
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]A UE to report one or more measurement instances (of RSTD, DL RSRP, and/or UE Rx-Tx time difference measurements) in a single measurement report to LMF for UE-assisted positioning, and 
· A TRP to report one or more measurement instances (of RTOA, UL RSRP, and/or gNB Rx-Tx time difference measurements) in a single measurement report to LMF, and
· Each measurement instance is reported with its own timestamp
· FFS: The measurement instances are within a [configured] measurement time window
· FFS: Each UE measurement instance can be configured with N instances of the DL-PRS Resource Set
· FFS: N (including N=1)
· FFS: Each TRP measurement instance can be configured with M SRS measurement time occasions
· FFS: M (including M=1)
· FFS: details of signalling, procedures, and UE capability if any
· FFS: whether and how to consider the additional enhancement related to measurement reporting of multi-paths and quality metric
· Note 1: A measurement instance refers to one or more measurements, which can either be the same or different types, which are obtained from the same DL PRS resource(s), or the same UL SRS resource(s).
· Note 2: This enhancement has no intention to change the mapping of measurement types to Rel-16 positioning techniques and no intention to introduce new positioning techniques either.



This document will analyze the progress of RAN1 and the potential request to RAN2 in WI of NR_pos_enh.
[bookmark: _Toc497230266][bookmark: _Toc497230267]2	Discussion
The new required measurement instances with time stamp can be summarized as below together with reference signal and measurement in NR Rel-17, according to the agreement of RAN1 #104-e.
Observation 1: UE/gNB will report measurement instances with its own time stamp to LMF as below to improve the accuracy:
	DL/UL Reference Signals
	UE report measurement instances
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD, time stamp
	DL-TDOA

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

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



	DL/UL Reference Signals
	gNB report measurement instances
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA, time stamp
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP,
time stamp
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference, time stamp
	Multi-RTT



Because the one or more measurement instances in the table above will be reported to LMF in a single measurement report, the existing LPP message structure will be updated accordingly.
Proposal 1: LPP message Provide Location Information will include a list of measurement instances which each have its own time stamp. 
Proposal 2: NRPPa MEASUREMENT REPORT will include a list of measurement instances which each have its own time stamp.
[image: cid:image001.png@01D724C9.2EECB450]
The signalling and procedures on how to support a [configured] measurement time window may be discussed first from RAN2’s perspective.
[bookmark: OLE_LINK6][bookmark: OLE_LINK8]Proposal 3: The measurement time windows can be configurable per UE by LMF via LPP message Request Location Information, indicating the measurement time window.
[bookmark: _GoBack]Proposal 4: The measurement time windows can be configurable per UE by LMF via NRPPa message MEASUREMENT REQUEST, indicating the measurement time window.
Below please find an example of signalling with new IEs in Multi-RTT positioning procedure.


Furthermore, UE or gNB are not expected to report the measurement instances outside of the configured measurement time window. So if the UE is unable to perform the requested measurements, the UE returns any information that can be provided in an LPP message of type Provide Location Information which includes a cause indication for the not provided location information. 	If the previously requested Multi-RTT measurements cannot be reported, the gNB notifies the LMF by sending a Measurement Failure Indication message.
Proposal 5: UE and/or gNB are not expected to report the measurement instances outside of the configured measurement time window.
3	Conclusion
Based on the discussions in section 2, the following observations and proposals have been made on Measurement Time Windows for accuracy improvement:
Observation 1: UE/gNB will report measurement instances with its own time stamp to LMF as below to improve the accuracy:
	DL/UL Reference Signals
	UE report measurement instances
	To facilitate support of the following positioning techniques

	Rel.16 DL PRS
	DL RSTD, time stamp
	DL-TDOA

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

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



	DL/UL Reference Signals
	gNB report measurement instances
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA, time stamp
	UL-TDOA

	Rel.16 SRS for positioning
	UL SRS-RSRP,
time stamp
	UL-TDOA, UL-AoA, Multi-RTT

	Rel.16 SRS for positioning, Rel.16 DL PRS
	gNB Rx-Tx time difference, time stamp
	Multi-RTT



Proposal 1: LPP message Provide Location Information will include a list of measurement instances which each have its own time stamp. 
Proposal 2: NRPPa MEASUREMENT REPORT will include a list of measurement instances which each have its own time stamp.
Proposal 3: The measurement time windows can be configurable per UE by LMF via LPP message Request Location Information, indicating the measurement time window.
Proposal 4: The measurement time windows can be configurable per UE by LMF via NRPPa message MEASUREMENT REQUEST, indicating the measurement time window.
Proposal 5: UE and/or gNB are not expected to report the measurement instances outside of the configured measurement time window.
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