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1 Introduction
In the latest RAN1 meeting [2], the following agreements have been made related to the NR positioning SID [1]:

· NR should support timing (DL-TDOA) based DL-only positioning techniques in FR1 and FR2
· NR should support angle (DL-AoD) based DL-only positioning techniques with at least beam sweeping at least at the gNB in FR1 and FR2
· Note: This does not necessarily need different reference signals from the timing based DL-only positioning techniques
· NR should support timing (UL-TDOA) based UL-only positioning techniques in FR1 and FR2
· UL-TDOA with two or more neighboring gNBs/TRPs for NR UL positioning should be supported
· NR should support UL-AoA based positioning techniques in FR1 and FR2
· UL-AoA with one or more neighboring gNBs/TRPs for NR UL positioning should be supported
· Round-trip time (RTT) with one or more neighboring gNBs/TRPs for NR DL and UL positioning should be supported for FR1 and FR2
In order to support the positioning technique discussed above, the NRPPa needs to be updated. This paper discusses the NRPPa protocol impacts.
2 Discussion

According to the agreements in RAN1 [2], at least the following positioning techniques would be supported: Timing based techniques including DL-TDOA, UL-TDOA, and RTT; angle based techniques including DL-AoD and UL-AoA. The E-CID technique is also considered for study, as described in the TR [3]. The NRPPa, which carries information between NGRAN and LMF, should support the agreed NR positioning techniques described above. 
Proposal 1: NRPPa should support positioning functions related to techniques including: DL-TDOA, UL-TDOA, DL-AoD, UL-AoA, RTT, and probably E-CID.

The main procedures defined in LPPa and R-15 NRPPa are the ‘Location Information Transfer Procedure’ and ‘management procedure’. The term ‘location information’ applies both to an actual position estimation and to values used in computing position. In R-16, to support various positioning techniques described above, ‘location information transfer procedures’ should also be included as the main NRPPa procedures. The ‘Management Procedures’ in R-15 can be inherited.

Proposal 2: NPRRa should include ‘Location Information Transfer Procedures’ to support various positioning technique and the ‘Management Procedures’ in R-15 can be inherited.

In LTE, LPPa protocol provides the following functions:

-
E-CID cases where assistance data or measurements are transferred from the eNode B to the E-SMLC;

-
Data collection from eNodeBs for support of downlink OTDOA positioning;

-
Retrieval of UE configuration data from the eNodeBs for support of uplink (e.g., UTDOA) positioning;

-
Exchange of information between E-SMLC and eNodeBs for the purpose of assistance data broadcasting.

In NR, R-15 has defined similar functions in NRPPa to support E-CID and OTDOA:

-
E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning.

-
OTDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of OTDOA positioning.

NR R-16 can also consider to reuse the functions and the corresponding procedures defined in R-15 to support E-CID and OTDOA, at least for FR1. The functions and the corresponding procedures defined in LPPa can be a starting point for study to support UTDOA in NR. Since DL-AoD and UL-AoA have similar procedures to OTDOA and UTDOA, the NRPPa procedures for these two angle based techniques can be studied taking the procedures of time based techniques as references.
Proposal 3: The study of the NRPPa functions can be considered to: reuse the R-15 procedures to support E-CID and OTDOA; use LPPa procedures as a starting point to support UTDOA and RTT; study the procedures to support angle based techniques using the procedures for time based techniques as references.

NR has novel RAN architecture, i.e., a gNB is composed of CU and DUs. For this architecture, whether the signalling for positioning between CU and DU is needed will required further investigation, if any. 
Proposal 4: The signalling protocol impact of positioning on F1 should be considered. 

3 Conclusion
Based on the discussion in this paper, we propose:
Proposal 1: Proposal 1: NRPPa should support positioning functions related to techniques including: DL-TDOA, UL-TDOA, DL-AoD, UL-AoA, RTT, and probably E-CID.

Proposal 2: NPRRa should include ‘Location Information Transfer Procedures’ to support various positioning technique and the ‘Management Procedures’ in R-15 can be inherited.

Proposal 3: The study of the NRPPa functions can be considered to: reuse the R-15 procedures to support E-CID and OTDOA; use LPPa procedures as a starting point to support UTDOA and RTT; study the procedures to support angle based techniques using the procedures for time based techniques as references.
The signalling protocol impact of positioning on F1 should be considered. 
This document provides the TP for 38.855 to align with the proposals.
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5 Annex – TP
9.2
Procedure and protocol aspects

9.2.x Signalling protocols 
9.2.x.a NG-RAN Node terminated protocols
9.2.x.a.1 NR Positioning Protocol A (NRPPa)
The NR Positioning Protocol A (NRPPa) carries information between the NG-RAN Node and the LMF. It is used to support the following positioning functions:
-
DL-TDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of DL-TDOA positioning.

-
UL-TDOA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of UL-TDOA positioning.

-
DL-AoD Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of DL-AoD positioning.

-
UL-AoA Information Transfer. This function allows the NG-RAN node to exchange information with the LMF for the purpose of UL-AoA positioning.
-
RTT Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of RTT positioning.

-
E-CID Location Information Transfer. This function allows the NG-RAN node to exchange location information with LMF for the purpose of E-CID positioning.

The NRPPa protocol is transparent to the AMF. The AMF routes the NRPPa PDUs transparently based on a Routing ID corresponding to the involved LMF over NG-C interface without knowledge of the involved NRPPa transaction. It carries the NRPPa PDUs over NG-C interface either in UE associated mode or non-UE associated mode.

9.2.x.y.3 F1 Application Protocol (F1AP)
The signalling protocol impact of positioning on F1 should be further consider when needed. 
9.2.y General NG-RAN UE Positioning procedures
9.2.y.a General NRPPa Procedures for UE Positioning
9.2.y.a.1 Location information transfer
The term "location information" applies both to an actual position estimate and to values used in computing position (e.g., radio measurements or positioning measurements).  It is delivered in response to a request.
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