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1. Introduction
In last RAN3 meeting, how to organize the NRPPa procedures was discussed. But no conclusion was made. In last RAN2 meeting, they made some progress on the stage 2 agreements. Base the information and current RAN2 and RAN3 status, we  further discuss the NRPPa procedures to support the NR positioning. 

2. Discussion
We do some analysis on the information exchange and measurements report in the contribution [1] base on the RAN1 liaison [2]. In NR, the positioning techniques include DL-TDOA, DL-AoD, UL-TDOA, UL-AoA, multi-RTT and E-CID [3]. The DL and UL reference signals to facilitate support these techniques and the measurements are identified by RAN1. 

During the positioning, the information exchange may be performed among UE, NG-RAN and LMF. 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 NRPPa part.
In NG-RAN UE Positioning Architecture, the TMF is  introduced for the NR positioning include DL and UL. As RAN3 agreement, the TMF will be located in one gNB-DU which is logic node only support positioning or normal DU with TMF function. The TMF include the TP and RP function support DL and UL positioning techniques. The TMF defined in NR include LMU function which is in LTE for the UL measurements. So the procedure via SLm in LTE should go to LMF via NRPPa in NR. The below table in 36.459[4] is the procedure defined for UL positioning go via SLm. Except the SLm interface management procedures, the TMF should support other procedures which mark as red color. For Measurement Update, the further study is needed because the UL information update may go from gNB to TMF.
8.1
List of SLmAP Elementary procedures

In the following tables, all EPs are divided into Class 1 and Class 2 EPs (see subclause 3.1 for explanation of the different classes):

Table 8.1.1: Class 1 procedures

	Elementary Procedure
	Initiating Message
	Successful Outcome
	Unsuccessful Outcome

	
	
	Response message
	Response message

	Measurement 
	MEASUREMENT  REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT FAILURE

	SLm Setup
	SLm SETUP REQUEST
	SLm SETUP RESPONSE
	SLm SETUP FAILURE

	Reset
	RESET REQUEST
	RESET ACKNOWLEDGE
	


Table 8.1.2: Class 2 procedures

	Elementary Procedure
	Message

	Measurement Update
	MEASUREMENT UPDATE

	Measurement Abort
	MEASUREMENT ABORT 

	Error Indication
	ERROR INDICATION


Proposal 1：The similar NRPPa procedures should be defined base on the procedures via SLm in LTE 
For NRPPa procedures organization, we may have two options. 

Option 1: Single procedure for all similar information transfer 

In the NR positioning, we may roughly categorize the techniques to two group techniques i.e. Uplink and Downlink. The downlink techniques include DL-TDOA and DL-AoD and the Uplink techniques include UL-AOA and UL-TDOA. The E-CID and Multi-RTT include uplink and downlink.

For the uplink, the single procedure define for all the Uplink information exchange and measurements transfer. The downlink follow the same principle. If more than one techniques is used in one positioning session, the cost for signalling transmission of  information exchange may be saved if use single procedure
Option 2: Separate procedures for each techniques

In last RAN2 meeting, they made some agreement on how to capture stage 2 for NR positioning. In stage 2, all the NR techniques will captured and not group. Also the RAN2 draft Running CR for 38.405 capture the procedures independently.

· We do not extend the LTE IEs for OTDOA or E-CID to include NR measurements/AD.

· The high-level LPP procedures (Request/Provide Assistance Data, Location Information, Capabilities) are extended (as already agreed).

· There will be one or more new methods for NR RAT-dependent positioning.

· For stage 2, we do not group the NR RAT-dependent techniques with the existing methods.

· For stage 2, capture the RAT-dependent measurements and RS types.

· For stage 2, capture the six RAT-dependent techniques described in the RAN1 LS (R2-1912011).

Aim to align with stage 2 description and keep the specification clearer and more readable, RAN3 may design the separate NRPPa procedures for all the positioning techniques.
Proposal 2：RAN3 to select one of the two options to define new NRPPa procedures

Option 1:Single procedure for all similar information transfer
Option 2:Separate procedures for each techniques
The procedures in 38.455 for option 1: Single procedure for all similar information transfer
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 Information Transfer
	DL Information Exchange

	UL Information Transfer
	UL Information Exchange
UL Information Update

	Measurement Transfer
	Measurement Exchange

Measurement Report
Measurement Abort
Measurement Failure Indication

	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 Information Exchange
	DL INFORMATION REQUEST
	DL INFORMATION RESPONSE
	DL INFORMATION FAILURE

	UL Information Exchange
	UL INFORMATION REQUEST
	UL INFORMATION RESPONSE
	UL INFORMATION FAILURE

	Measurement Exchange
	MEASUREMENT REQUEST
	MEASUREMENT RESPONSE
	MEASUREMENT 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 Information Update
	UL INFORMATION UPDATE

	Measurement Update
	MEASUREMENT UPDATE

	Measurement Report
	MEASUREMENT REPORT

	Measurement Abort
	MEASUREMENT ABORT

	Measurement Failure Indication
	MEASUREMENT FAILURE INDICATION

	Error Indication
	ERROR INDICATION


The procedures in 38.455 for option 2: Separate procedures for each techniques
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 Exchange
UL-TDOA Measurement Report
UL-TDOA Measurement Abort

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

	Multi-RTT Information Transfer
	Multi-RTT DL Information Exchange

Multi-RTT UL Information Exchange
Multi-RTT UL Information Update
Multi-RTT Measurement Exchange
Multi-RTT Measurement Report
Multi-RTT Measurement Abort

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

b) NR E-CID Measurement Failure Indication

c) NR E-CID Measurement Report

d) NR E-CID Measurement Termination

	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-TDOA Information Exchange
	DL-TDOA INFORMATION REQUEST
	DL-TDOA INFORMATION RESPONSE
	DL- TDOA  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-TDOA Measurement Exchange
	UL-TDOA MEASUREMENT REQUEST
	UL-TDOA MEASUREMENT RESPONSE
	UL-TDOA MEASUREMENT FAILURE

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

	UL-AoA Measurement Exchange
	UL-AoA MEASUREMENT REQUEST
	UL-AoA MEASUREMENT RESPONSE
	UL-AoA MEASUREMENT FAILURE

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

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

	Multi-RTT Measurement Exchange
	Multi-RTT MEASUREMENT REQUEST
	Multi-RTT MEASUREMENT RESPONSE
	Multi-RTT MEASUREMENT FAILURE

	NR E-CID Measurement Initiation
	NR E-CID MEASUREMENT INITIATION REQUEST
	NR E-CID MEASUREMENT INITIATION RESPONSE
	NR E-CID MEASUREMENT INITIATION 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-TDOA Measurement Abort
	UL-TDOA MEASUREMENT ABORT

	UL-AoA Information Update
	UL-AoA INFORMATION UPDATE

	UL-AoA Measurement Report
	UL-AoA MEASUREMENT REPORT

	UL-AOA Measurement Abort
	UL-AOA MEASUREMENT ABORT

	Multi-RTT UL Information Update
	Multi-RTT UL INFORMATION UPDATE

	Multi-RTT Measurement Report
	Multi-RTT MEASUREMENT REPORT

	Multi-RTT Measurement Abort
	Multi-RTT MEASUREMENT ABORT

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

	NR E-CID Measurement Report
	NR E-CID MEASUREMENT REPORT

	NR E-CID Measurement Termination
	NR E-CID MEASUREMENT TERMINATION COMMAND

	Error Indication
	ERROR INDICATION


Proposal 3：Capture the procedures table of the RAN3 agreed option in 38.455

3. Conclusion 

This paper discussed extensions of NRPPa protocol for NR and provided relevant observations and proposals:
Proposal 1：The similar NRPPa procedures should be defined base on the procedures via SLm in LTE 

Proposal 2：RAN3 decides to select one of the two options to define new NRPPa procedures

Option 1:Single procedure for all similar information transfer
Option 2:Separate procedures for each techniques
Proposal 3：Capture the procedures table of the RAN3 agreed option in 38.455
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