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1. Introduction
RAN1 send a liaison to RAN2 and RAN3 state the mapping of NR positioning techniques to reference signals and measurements base on their discussion in RAN1#98 meeting. Base on this LS, this contribution focus on discussion NRPPa procedures to support the information exchange for the reference signals and measurements transmission.

2. Discussion
In RAN1 liaison [1], the reference signals and measurements for positioning techniques are captured as blow:
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
	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


	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


In NR, we will specify NR positioning techniques which include DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-cell RTT and E-CID [1]. The DL and UL reference signals to facilitate support these techniques and the measurements are identified as above two tables by RAN1 for RAN2/3 reference. 

We list the table base on the above RAN1 provided information from the positioning techniques view as below. Add the information exchange solutions from RAN3 perspective and analyze the impact.
	RAN1:Reference signals and measurements based on the latest status
	Impact on LPP(RAN2)
	Impact on NRPPa(RAN3)

	Positioning techniques
	DL/UL Reference Signals 
	UE/gNB Measurements
	Assistance Data from LMF to UE
	Measurement from UE to LMF
	Data requirement between gNB and LMF

	DL-TDOA
	Rel.16 DL PRS
	①DL PRS RSRP (UE)
②DL RSTD (UE)
	reuse LPP in LTE


	reuse LPP in LTE for ①②
Beam related info should be known by LMF
	need NRPPa message (DL PRS info)

	DL-AoD
	Rel.16 DL PRS
	DL PRS RSRP(UE)
	Follow the LPP flow


	Follow the LPP flow.

Beam related info should be known by LMF
	Need NRPPa message (DL PRS info)

	UL- AoA
	Rel.16 SRS for positioning
	UL SRS-RSRP(gNB)
	no LPP requirement
SRS config sent from gNB via RRC


	no LPP impact 
	Need NRPPa message (SRS info) 
Measurement report from NG-RAN to LMF via NRPPa.

	UL-TDOA 


	Rel.16 SRS for positioning
	①UL SRS-RSRP(gNB)
②UL RTOA(gNB)
	no LPP requirement 
SRS config sent from gNB via RRC


	no LPP impact  
	NRPPa message (SRS info) 
Measurement report ①② to LMF via NRPPa

	Multi-RTT
	Rel.16 DL PRS
Rel.16 SRS for positioning

	①DL PRS RSRP(UE)
②UE Rx-Tx time difference
③UL SRS-RSRP(gNB)
④gNB Rx-Tx time difference
⑤AoA and ZoA(gNB)
	Follow the LPP flow

AD: DL PRS config 

Rel.16 SRS for positioning can be config to UE by serving gNB.
	Follow LPP flow to send①② 

1. Beam related info should be known by LMF 

2. Measurement data②③from gNB and UE should be associated with time stamp.
	Need NRPPa message (DL PRS info and SRS info)

Measurement report ③④⑤ from NG-RAN to LMF via NRPPa

	E-CID
	Rel. 15 SSB / CSI-RS for RRM
	UE:

SS-RSRP(RSRP for RRM), SS-RSRQ(for RRM), 
CSI-RSRP (for RRM), CSI-RSRQ (for RRM), SS-RSRPB (for RRM)
	UE will get the Rel. 15 SSB / CSI-RS config from gNB via RRC.
Note: the SS-RSRPB is not RRM measurement quantity yet.

	Reuse the existing procedure
	Reuse the existing NRPPa procedure



The information exchange between UE and LMF via LPP is the RAN2 scope and the information exchange between NG-RAN and LMF via NRPPa is RAN3 scope. We will focus on the RAN3 scope NRPPa.

As statement in the above table, the detail of the exchange information via NRPPa between NG-RAN and LMF may be designed like this. 

DL-TDOA and DL-AoD may reuse the same LPP procedure for the assist data request and measurement report. There is the same information exchange about DL PRS via NRPPa. But for the report solution,  the beam related information should be provide from NG-RAN to LMF aim to the LMF calculate  the positioning base on UE provided information, e.g. beam mapping and selection etc.
Proposal 1：Beam related information should be provided by NG-RAN to LMF for the LMF positioning calculation.
UL-AOA and UL-TDOA have the similar characteristic. No LPP impact and the NRPPa may use the same procedure. Exchange the SRS information may reuse the LTE UTDOA procedures. For the measurement report, the TMF defined in NR include LMU function which is in LTE for the UL measurements. As RAN3 agreement, the TMF will be one gNB-DU with TMF function. So the UL positioning techniques measurement report should go via NRPPa which terminated on gNB-CU.
Proposal 2：UL positioning measurement report from TMF to LMF should go via gNB-CU NRPPa.
 For Multi-RTT, the DL part is same as DL-TDOA and DL-AOD and the UL part is same UL-TDOA and UL-AOA. The information exchange and measurement report may follow the same principle as them.
For E-CID, the existing E-CID procedure may be reused with some enhancements.

So we may define the addition procedures  for the new positioning techniques base  on R15 NRPPa EPs table in 38.455[2]. Even though the DL-TDOA and DL-AoD method may use the same procedure, the UL-TDOA and UL-AoA may use the same procedure, also the multi-cell RTT DL may reuse the DL procedure and UL reuse the UL procedure. We think that it is better design the separate procedure for all the positioning techniques. So the protocol is clearer and more readable.

For DL-ODTOA, the OTDOA already was designed in R15; we may reuse it for the R16 DL-TDOA. 

Table 7-1: Mapping between NRPPa functions and NRPPa EPs

	Function
	Elementary Procedure(s)

	E-CID Location Information Transfer
	a) E-CID Measurement Initiation

b) E-CID Measurement Failure Indication

c) E-CID Measurement Report

d) E-CID Measurement Termination

	OTDOA Information Transfer
	OTDOA Information Exchange

	DL-TDOA Information Transfer
	DL-TDOA Information Exchange

	DL-AoD Information Transfer
	DL-AoD Information Exchange

	UL-TDOA Information Transfer
	UL-TDOA Information Exchange
UL-TDOA Information Update
UL-TDOA Measurement Report

	UL-AoA Information Transfer
	UL-AoA Information Exchange
UL-AoA Information Update
UL-AoA Measurement Report

	Multi-RTT Information Transfer
	Multi-RTT Information Exchange
Multi-RTT Information Update
Multi-RTT Measurement Report

	Reporting of General Error Situations
	Error Indication


Table 8.1-1: Class 1 Elementary Procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	E-CID Measurement Initiation
	E-CID MEASUREMENT INITIATION REQUEST
	E-CID MEASUREMENT INITIATION RESPONSE
	E-CID MEASUREMENT INITIATION FAILURE

	OTDOA Information Exchange
	OTDOA INFORMATION REQUEST
	OTDOA INFORMATION RESPONSE
	OTDOA INFORMATION FAILURE

	DL-AoD Information Exchange
	DL-AoD INFORMATION REQUEST
	DL-AoD INFORMATION RESPONSE
	DL-AoD INFORMATION FAILURE

	UL-TDOA Information Exchange
	UL-TDOA INFORMATION REQUEST
	UL-TDOA INFORMATION RESPONSE
	UL-TDOA INFORMATION FAILURE

	UL-AoA Information Exchange
	UL-AoA INFORMATION REQUEST
	UL-AoA INFORMATION RESPONSE
	UL-AoA INFORMATION FAILURE

	Multi-RTT Information Exchange
	Multi-RTT INFORMATION REQUEST
	Multi-RTT INFORMATION RESPONSE
	Multi-RTT INFORMATION FAILURE


Table 8.1-2: Class 2 Elementary Procedures

	Elementary Procedure
	Initiating Message

	E-CID Measurement Failure Indication
	E-CID MEASUREMENT FAILURE INDICATION

	E-CID Measurement Report
	E-CID MEASUREMENT REPORT

	E-CID Measurement Termination
	E-CID MEASUREMENT TERMINATION COMMAND

	UL-TDOA Information Update
	UL-TDOA INFORMATION UPDATE

	UL-TDOA Measurement Report
	UL-TDOA MEASUREMENT REPORT

	UL-AoA Information Update
	UL-AoA INFORMATION UPDATE

	UL-AoA Measurement Report
	UL-AoA MEASUREMENT REPORT

	Multi-RTT Information Update
	Multi-RTT INFORMATION UPDATE

	Multi-RTT Measurement Report
	Multi-RTT MEASUREMENT REPORT

	Error Indication
	ERROR INDICATION


Proposal 3：Define new NRPPa Location Information Transfer  and measurement report Procedures for the NR positioning techniques.
3. Conclusion 

This paper discussed extensions of NRPPa protocol for NR and provided relevant observations and proposals:
Proposal 1：Beam related information should be provided by NG-RAN to LMF for the LMF positioning calculation.
Proposal 2：UL positioning measurement report from TMF to LMF should go via gNB-CU NRPPa.
Proposal 3：Define new NRPPa Location Information Transfer  and measurement report Procedures for the NR positioning techniques.
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