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1 Introduction
The Study Item on NR positioning support was updated in [1] at plenary meeting #81. According to this SID, RAN3 is expected to work on:

· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies.

This paper discusses the NR positioning architecture and the related issues.
2 Discussion

The positioning architecture has been discussed in 3GPP Release 15 (R-15) and is described in [2]. Figure 1 presents the positioning architecture that described in R-15. It is applicable to both NG-RAN and E-UTRAN access. This architecture is restricted to regulatory services in R-15. As discussed in the SID, R-15 architecture should be the starting point for studying the positioning architecture in R-16. It has also been agreed in RAN2 that R-15 architecture is the baseline for R-16 positioning [3]. It is easy to inherit the R-15 architecture and extend it to support commercial services. SA2 also has studied the positioning architecture enhancement issue and provided various solutions in [4]. Although, according to the SID, RAN2 should be the main group to study the positioning architecture, RAN3 should also study the proposed solutions and check the RAN3 impacts. 
Observation 1: Existing positioning architecture in R-15 can be inherited and easily extended to both regulatory and commercial services for R-16. 

Observation 2: R-15 architecture should be the baseline for R-16 positioning.
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Figure 1, UE Positioning Architecture in Release 15

From SA2 discussion, RAN3 should analysed on architecture RAN impacts. 

In TR 23.731 [4], local LMF (LLMF) architecture is proposed as one the candidate solutions for release 16 to address the Key Issue “support of low latency LCS”. Figure 2 shows the LLMF based positioning architecture. This architecture is supposed to be able to reduce positioning latency relying on the LMF function located at RAN side. The main difference relies on the signalling process between LMF and UE (NRPP message), as well as the signalling between LMF and RAN (NRPPa message). These signalling messages from LLMF that are transferred to RAN, or UE, no longer need the transparent forwarding by AMF, or AMF and RAN, this change the protocols principles and increase the complexity.
However, there is no quantitative analysis on latency reduction when applying new architecture. Whether the LLMF architecture is capable of obviously reducing latency and how much latency differences are still unclear. In fact, for most positioning method, such as OTDOA, most of the time is consumed during the measurement process at the UE side. The time difference when applying LLMF might be insignificant compared to the measurement time at UE. Therefore, the LLMF architecture may not be able to obviously reduce the LCS latency. 
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Figure 2, Local LMF architecture
Observation 2: The benefits of LLMF architecture are unclear. This architecture may not be able to obviously reduce the LCS latency but to increase the workload for RAN3/RAN2. 

Additionally, with LLMF, various issues can be raised. For example, there might be large modifications regarding the message procedure between the LLMF and RAN nodes as the existing message procedures defined in LPPa or NRPPa may not be applicable. Other issues, such as the selection of LLMF, the coordination between different LLMFs, etc., also need to be addressed if LLMF is supported. The benefits of LLMF based on different solutions would likely required better evaluation from RAN3’s perspective.  
Proposal 1: RAN3 to carefully consider the solutions as well as the detailed benefits of LLMF, and analyse the impacts and workload on RAN3 specifications.
If LLMF is supported, the existing NRPPa protocol may not be applicable. The protocol messages between LMF and NGRAN may need to be transplanted from NRPPa to XnAP. Also, the LPP message would no longer need NGAP protocol over NG interface to transport, but can be contained within RRC messages, or may need XnAP protocol over Xn interface to transport. 
Proposal 2: If LLMF is supported, the protocol messages between LMF and NGRAN should be studied based on existing NRPPa.

Proposal 3: If LLMF is supported, the LPP messages may need XnAP protocol over Xn interface to transport.
3 Conclusion
Based on the discussion in this paper, we propose:
Observation 1: Existing positioning architecture in R-15 can be inherited and easily extended to both regulatory and commercial services for R-16. 

Observation 2: R-15 architecture should be the baseline for R-16 positioning.

Observation 3: The benefits of LLMF architecture are unclear. This architecture may not be able to obviously reduce the LCS latency but to increase the workload for RAN3/RAN2. 

Proposal 1: RAN3 to carefully consider the solutions the solutions as well as the detailed benefits of LLMF, and analyse the workload and the impacts to RAN3 specifications.

Proposal 2: If LLMF is supported, the protocol messages between LMF and NGRAN should be studied based on existing NRPPa.

Proposal 3: If LLMF is supported, the LPP messages may need XnAP protocol over Xn interface to transfer.

This document provides the TP for 37.816 to align with the proposals.
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5 Annex – TP
9.3
Architecture aspects

9.3.x

The NR positioning architecture can inherit R-15 architecture as a basic choice, which is shown in Figure 9.3.x-1 using reference point representation. The positioning architecture supports both regulatory services and commercial services.
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Figure 9.3.x-1 
The architecture with local LMF capabilities in NG-RAN will required further consideration before standardization, if any.

9.3.y Reference points
N1:
Reference point between UE and AMF via NAS.

N2:
Reference point between NG-RAN and AMF.

Le:
      Reference point between a GMLC and a LCS Client.

Following reference points are realized by service based interfaces:

NLg:
Reference point between a GMLC and an AMF.

NLs:
Reference point between an AMF and LMF.

NLh:
Reference point between a GMLC and UDM.
9.3.z Functional Description

9.3.z.1 User Equipment

The UE may make measurements of downlink signals from NG-RAN and other sources such as E-UTRAN, different GNSS and TBS systems, WLAN access points, Bluetooth beacons, and UE barometric sensors. The measurements to be made will be determined by the chosen positioning method.
9.3.z.2 NG-RAN
The NG-RAN can be either gNB or ng-eNB, which may provide measurement results for position estimation and makes measurements of radio signals for a target UE and communicates these measurements to an LMF.
The NG-RAN may have CU-DU architecture.

9.3.z.3 LMF
The LMF manages the support of different location services for target UEs, including positioning of UEs and delivery of assistance data to UEs. The LMF may interact with the serving gNB or serving ng-eNB for a target UE in order to obtain position measurements for the UE, including uplink measurements made by an ng-eNB and downlink measurements made by the UE.
3GPP


_1601799180.vsd
GMLC


LRF


UDM


AMF


LMF


NG RAN







UE


External Client


5GC


N2


NLs


NLg


NLh


Le


Le


N1


Local LMF



_1573400850.vsd
GMLC


LRF


UDM


AMF


LMF


NG RAN


UE


External Client


5GC


N2


NLs


NLg


NLh


Le


Le


N1



