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Introduction
The WID on NR positioning support [1] was approved during the RAN#83 meeting and the RAN2 objectives in relation to NR-dependent positioning techniques included: 
	· Define functional interfaces, signaling and procedures including UE reporting, to support NR RAT-dependent positioning for the NR positioning techniques listed in RAN1 objectives [RAN2]
· Define extensions of LPP protocol for NR RAT-dependent positioning [RAN2].


 
This contribution provides a discussion into the signaling design for positioning reference signals (PRS) in order to support the RAN1 agreements on NR positioning. 
Discussion 
Reference Signal-Measurements Mapping
Tables 1 and 2 represent the mapping between the reference signals and associated measurements required at the UE and gNB according to the latest RAN1 agreements [2]. 

Table 1: UE-side Mapping Table
	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



Table 2: gNB-side Mapping Table
	DL/UL Reference Signals
	gNB Measurements
	To facilitate support of the following positioning techniques

	Rel.16 SRS for positioning
	UL RTOA
	UL-TDOA

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

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

	Rel.16 SRS for positioning,
	AoA and ZoA
	UL-AoA, Multi-RTT



Tables 1 and 2 also provide a reference for the measurements required when performing the various UL-based and DL-based positioning methods. It can be further observed that in the case of NR positioning, the PRS is necessary across multiple positioning techniques. This represents a marked change from LTE, where the PRS configuration was mainly relevant for OTDOA positioning. Currently, the PRS configuration is present in the OTDOA-ReferenceCellInfo and OTDOA-NeighbourCellInfo IEs [3]. As a result, common PRS configuration can be considered beneficial since the relevant positioning techniques make use of the same PRS resource(s) or resource set(s) and this could save on assistance data signalling overhead while avoiding duplication of the same PRS configuration(s).  
Observation 1: PRS configuration is required across multiple positioning techniques for NR positioning.
Furthermore, the PRS configuration of the neighbouring cell shares overlapping characteristics with the PRS configuration of the assistance data reference cell, e.g. in the case of LTE positioning, when the EARFCN values of the assistance data reference and neighbor cells are identical, the PRS periodicity (TPRS) of both cells are assumed to be identical by the target UE. As a result, the different cells and/or transmission points (TPs) can also make use of the same PRS configuration(s).
Observation 2: The PRS configuration(s) can be shared among different cells/TPs.
Observation 3: This may incur assistance data signalling overhead if the PRS resource(s) or PRS resource set(s) are configured as in LTE, i.e. for each reference/neighbour-cell and/or for each positioning technique.
Proposal 1: RAN2 considers the PRS configuration information as a common configuration to be used for multiple positioning techniques.
Proposal 2: RAN2 to consider decoupling the PRS Information (PRS Resource(s) and PRS resource set(s)) from the reference-cell and neighbour-cell configuration.
Conclusions
This contribution has noted the following observations with respect to the signalling of the PRS configuration information: 
Observation 1: PRS configuration is required across multiple positioning techniques for NR positioning.
Observation 2: The PRS configuration(s) can be shared among different cells/TPs.
Observation 3: This may incur assistance data signaling overhead if the PRS resource(s) or PRS resource set(s) are configured as in LTE, i.e. for each reference/neighbour-cell and/or for each positioning technique.


Therefore, the following proposals are brought forward:
[bookmark: _GoBack]Proposal 1: RAN2 considers the PRS configuration information as a common configuration to be used for multiple positioning techniques.
Proposal 2: RAN2 to consider decoupling the PRS Information (PRS Resource(s) and PRS resource set(s)) from the reference-cell and neighbour-cell configuration.
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