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1. Introduction
NR positioning was discussed in SA 2 and RAN2 and some agreements are logged in 23.731. In this TR, the local LCS architecture is introduced. This contribution focus on discussion of supporting the connection to RAN-LMF via Xn from other RAN node. 

2. Discussion
In 23.731, the local LCS architecture in solution #26 is captured as below:

The solution includes Local LMF capabilities in the NG-RAN, as shown in Figure 6.26.2-1.
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Figure 6.26.2-1: Local LCS architecture

The NG-RAN which contained local LMF capability includes the following functionalities:

-
Supports location determination for a UE served by the NG RAN contains Local LMF capability.

-
Obtains downlink location measurements or a location estimate from the UE.

-
Obtains uplink location measurements.

-
Obtains non-UE associated assistance data from the neighbour NG RAN(s).

-
Dynamic coordination of positioning resources of the neighbour NG RAN(s).

-
Communication with LMF, AMF and other 5GC LCS function entities.

The NG-RAN node with LMF capability may request some information for the UE positioning purpose from the neighbour NG-RAN, includes assistance data. The NG-RAN node may introduce the positioning resource coordination information for optimize the positioning effectiveness.
Observation 1: two NG-RAN node need exchange the positioning related information

In LTE, the RAN node communicates with LMF through MME via LPPa. And the NRPPa inherited from LTE is used in NR system for the NG-RAN communicating with LMF through AMF. The NRPPa transport procedures for DL and UL are introduced for the NRPPa information transferring from/to LMF to/from NG-RAN in NG interface spec 38.413[1]. The message is transparent for AMF.

Regarding to the RAN-LMF in NG-RAN node case, the RAN-LMF may be part of RAN node, locate with NG-RAN node or besides the node. Anyway the RAN-LMF communicates with the neighbour NG-RAN node is needed according Observation 1. 

The RAN-LMF may communicate the neighbour NG-RAN through NG or Xn. To reduce the latency and improve the effectiveness, the Xn based transfer is the best choice if Xn is available.  The method and procedure is same as CN-LMF if the NG used.  There may be two Xn based communication method for the RAN-LMF and other RAN node.

Solution 1:  RAN-LMF talked with local NG-RAN, and then local NG-RAN understands the RAN-LMF information and encoding the information. NG-RAN communicates with the neighbour NG-RAN through the Xn. 
Solution 2:  Reuses NRPPa. Transport procedure like as NG.  The local NG-RAN node works same as AMF. The RAN-LMF directly communicates with neighbour NG-RAN through the local NG-RAN via Xn interface. The NRPPa PDU is transparent for the local NG-RAN. The NRPPa transport procedure message defined for the message transferring.
The Solution 2 reuses the NRPPa and NRPPa transport method. We just copy and modify the NRPPa transport procedure relative from NG interface to Xn interface. The local NG-RAN will not be involved in RAM-LMF management.  Only less standard impaction is introduced.  It takes less effort to study the feasibility of the communication between neighbour RAN and RAN-LMF.
Proposal 1：NRPPa  can be used for the RAN-LMF communicating with neighbor NG-RAN node 

Proposal 2：Xn  NRPPa  transport  procedure can be defined base on NG NRPPa  transport  procedure 

3. Conclusion 

This paper discussed supporting the connection to LLMF via Xn from other RAN node and provided relevant observations and proposals:
Observation 1: two NG-RAN node need exchange the positioning related information

Proposal 1：NRPPa  can be used for the RAN-LMF communicating with neighbor NG-RAN node 

Proposal 2：Xn  NRPPa  transport  procedure can be defined base on NG NRPPa  transport  procedure 
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9.3
Architecture aspects
The NR position architecture supports location management function in the NG-RAN. The NR position architecture with RAN-LMF strives to use existing interfaces defined for 5G RAN to carry location related information, and to reuse the position protocol for 5GC location service. For example, NRPPa can be carried over Xn.[image: image2.png]
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