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Introduction
The agreements in RAN2 #106 meeting were reached about reusing LPP in NR Rel-16, and RAN2 will be waiting for the RAN1 discussion results. The progress of RAN1 on reference signals and measurements can be observed, and then RAN2 will be clear what the interfaces and signaling are required.
In RAN1 #97 meeting [1], NR positioning support is mainly about reference signals and measurement as below:
· DL Reference Signals for NR Positioning
· UL Reference Signals for NR Positioning
· UE and gNB measurements for NR Positioning
Parts of the agreements of above topics in RAN1 are below:
	1. DL PRS Resource is described by at least the following parameters
•	DL PRS Resource ID (previously agreed)
•	Sequence ID (previously agreed)
•	Comb Size-N
•	RE Offset in frequency domain
•	Starting slot and symbol of DL PRS Resource
•	Number of symbols per DL PRS Resource (Duration of DL PRS Resource)
•	Quasi-colocation information (QCL with other DL reference signals)
2. SRS transmissions for positioning are realized with staggered patterns (a collection of SRS symbols from the same antenna port with different offsets for at least some symbols) in a single SRS resource.
3. Support reporting separate metric(s) corresponding to quality of each of the following measurements
· RSTD
· UE Rx-Tx time difference
· UL-RTOA
· gNB Rx-Tx time difference
· UL angle of arrival, including the azimuth of arrival (AoA) and the zenith of arrival (ZoA)


This document will show the observations of RAN1 progress and the interface request to RAN2.
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK10][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK565][bookmark: OLE_LINK566]The RAT-dependent positioning methods discussed in Rel-16 are: DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID. So the DL and UL reference signals are required, and also the measurement by UE and gNB should be reported to LMF.
The potential required reference signal and measurement in NR are listed as below:
	Positioning Tech
	UE Side
	gNB side

	
	Reference Signal
	What UE need(Assist)
	UE measurement
	Reference Signal
	gNB measurement

	DL-TDOA
	DL PRS(R16)
	DL PRS configuration
	DL RSTD
	NA
	NA

	DL-AOD
	DL PRS(R16)
	DL PRS configuration
	DL RSRP
	NA
	NA

	UL-TDOA
	NA
	SRS configuration
	NA
	Rel-16 SRS
	UL RTOA,

	UL-AOA
	NA
	SRS configuration
	NA
	Rel-16 SRS
	AoA, ZoA

	[bookmark: RANGE!C13]Multi RTT
	DL PRS(R16)
	DL PRS configuration
SRS configuration
	UE RX-TX time difference 
	Rel-16 SRS
	gNB RX-TX time difference

	ECID
	Rel.15 SSB
	SRS configuration
	UE Rx-Tx time difference, 
	Rel.15 PRACH
	[bookmark: RANGE!H14]Rx-Tx time difference,

	
	Rel.15 CSI-RS for BM
	
	RRM measurements (e.g., RSRP, RSRQ)
	Rel.15 UL SRS
	UL AoA


 
We can find that the DL PRS being discussed in RAN1 should be configured to UE in DL-TDOA, DL-AOD and Multi RTT positioning methods, while UL SRS is necessary for UL related positioning methods. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK12]Proposal 1: The DL PRS (Rel-16) configuration shall be sent to UE via the LPP procedure in NR R16. The configuration of UL SRS relies on the definition of UL SRS by RAN1. 
Beam management of reference signals is being discussed in RAN1. Beam forming gain is very important to improve positioning accuracy, especially in FR2. So the BM configuration of DL PRS and UL SRS should be considered later in RAN2. 
Proposal 2: whether and how to configure BM configuration can be discussed in RAN2 after RAN1 has some agreements.
From above table, we could observe that the measurement quantities performed by UE are:
· DL-TDOA: DL RSTD
· DL-AOD: DL RSRP
· Multi RTT: UE RX-TX time difference 
· RTT calculated method by gNB is FFS in RAN1
· ECID: UE Rx-Tx time difference, DL RSRP and RSRQ
In LTE, these measurement results can be reported via LPP message and also can be reported via RRC. So it is proposed that
Proposal 3: The following measurement quantities performed by UE can be reported to LMF via RRC and NRPPa messages or LPP messages:
· DL-TDOA: DL RSTD
· DL-AOD: DL RSRP
· Multi RTT: UE RX-TX time difference 
· ECID: UE Rx-Tx time difference, DL RSRP and RSRQ

From above table, we could observe that the measurement quantities performed by gNB are:
· UL-TDOA: UL RTOA
· UL-AOA: AoA, ZoA
· Multi RTT: gNB RX-TX time difference
· ECID: gNB Rx-Tx time difference, AoA
It is reasonable to use NRPPa to report these measurement results. So it is proposed that
Proposal 4: The following measurement quantities performed by gNB can be reported to LMF via NRPPa:
· UL-TDOA: UL RTOA
· UL-AOA: AoA, ZoA
· Multi RTT: gNB RX-TX time difference
· ECID: gNB Rx-Tx time difference, AoA
Conclusion
In this contribution, we analysed the agreements on RAT-dependent methods reached by RAN1. And proposed that
Proposal 1: The DL PRS (Rel-16) configuration shall be sent to UE via the LPP procedure in NR R16. The configuration of UL SRS relies on the definition of UL SRS by RAN1. 
Proposal 2: whether and how to configure BM configuration can be discussed in RAN2 after RAN1 has some agreements.
Proposal 3: The following measurement quantities performed by UE can be reported to LMF via RRC and NRPPa messages or LPP messages:
· DL-TDOA: DL RSTD
· DL-AOD: DL RSRP
· Multi RTT: UE RX-TX time difference 
· ECID: UE Rx-Tx time difference, DL RSRP and RSRQ
Proposal 4: The following measurement quantities performed by gNB can be reported to LMF via NRPPa:
· UL-TDOA: UL RTOA
· UL-AOA: AoA, ZoA
· Multi RTT: gNB RX-TX time difference
· [bookmark: _GoBack]ECID: gNB Rx-Tx time difference, AoA
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