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1. Introduction

In RAN#81 meeting, a new study item on Study on NR Positioning Support was agreed. According to description of the SID[1], one of objectives of this work item is to do further enhancements for R16 position architecture as below:

· Study of positioning architecture for location services, functional interfaces, protocol, and procedures for supporting NR dependent positioning technologies (if needed; otherwise, need to be confirmed) [RAN2 primary, RAN3 checks, according to current practices for positioning architecture]
· Rel-15 NR positioning architecture/protocol is a starting point of the discussion while the Release 16 LCS architecture enhancement study in TSG SA side is taken into account.

· End-to-end latency is considered to developing positioning architecture.
In addition, in last RAN2 meeting, some progresses for RAN location management functionality have been made:

Agreements

1
RAN2 will study the RAN2 protocol impacts associated with supporting location management functionality in RAN

2
RAN2 expect SA2 to consider the E2E delay aspects of supporting location management functionality in RAN

In latest RAN2 email discussion [2], the RAN location management functionality as main feature for R16 NR positioning architecture have been accepted by most companies.
In this contribution, we further analysis the RAN-LMF and its impact on RAN3 interface and procedures,  and give some proposals.
2. Discussion
A typical NR position architecture with RAN location management functionality is shown as below:
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Figure 1: NR position architecture with RAN location management functionality

According to the TR of SA2[3], the RAN Location Management Function at least includes the following functionalities:

-
Supports location determination for a UE served by the NG RAN contains RAN-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 AMF and other 5GC LCS function entities.
Using the position architecture, the position related signaling is simplified and the position delay can be greatly reduced as described in contribution[4]. Therefore, it is suggested that RAN3 take RAN Location Management Functionality as one of main objectives of R16 NR position architecture.
Proposal 1: Introduce the RAN Location Management Functionality into NG-RAN.
The impact of RAN-LMF on NG interface was also discussed in the email discussion[2], including how to register RAN-LMF to core network, and how to transmit the position related information between AMF and RAN-LMF, these issues are also the main differences between solution 26 and 28 [3]. 
With regard to the registration procedure of RAN-LMF, the purpose of the procedure is to let AMF know the NG-RAN node whether support location management functionality, there may be two options to be considered. 

Option 1: The related information is statically configured by OAM

Option 2: The related information is transferred via signaling over NG interface
For option 1, the main advantage is to reduce the impact of standardization, but it also has disadvantage, e.g, introducing interoperability issue between products of different manufacturers. But for option 2, it will simplify the issue and bring some flexibility to product implementation. A signaling example of RAN-LMF registration procedure is shown as below in [3]:
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Figure 1: Procedure for RAN-LMF registration
1. The NG-RAN node issues a NG setup request message to the AMF, which includes the RAN-LMF indicator or the capability information of the RAN-LMF; 

2~4.  According to the received information, the AMF may generate and send the RAN-LMF registration request message towards the NRF, which contains the RAN identity and the capability information of the RAN-LMF, etc. Then the NRF store the related information for RAN-LMF and returns the RAN-LMF registration ack message to the AMF.
Note: Whether AMF contacts NRF depends on the decision of SA2.
5. The AMF store the related information for RAN-LMF and returns a NG setup response message to the corresponding NG-RAN node.

Proposal 2: To allow NG-RAN signal RAN-LMF related information to AMF when setting up NG interface.

Proposal 3: Whether AMF contacts NRF should be discussed in SA2.

In addition, there has been some discussion in SA2 about the transmission mechanism between AMF and RAN-LMF, and most companies supported to carry relevant information by N2 signaling. 

Proposal 4: To transmit the position related information between AMF and RAN-LMF by N2 signaling.

In the email discussion[2], some companies proposed that the location information between AMF and RAN-LMF should be transmitted in the form of NGAP IE, which can avoid to introduce Service Based Interface framework. In fact, for RAN-LMF logical entities, reusing the existing AMF/LMF Services and AMF/LMF Service Operations as transparent container over NG have better inheritance of existing LMF functionality, so it can simplify product implementation. Furthermore, this way can reduce more standard effort and have future scalability compared with the former. This logic is similar as the design of RRC container in F1 AP.
Proposal 5: To reuse the existing AMF/LMF Services and AMF/LMF Service Operations as transparent container over NG to support the location information between AMF and RAN-LMF.
3. Proposals
According to the analysis in section 2, we have the following proposals:

Proposal 1: Introduce the RAN Location Management Functionality into NG-RAN.
Proposal 2: To allow NG-RAN signal RAN-LMF related information to AMF when setting up NG interface.

Proposal 3: Whether AMF contacts NRF should be discussed in SA2.

Proposal 4: To transmit the position related information between AMF and RAN-LMF by N2 signaling.
Proposal 5: To reuse the existing AMF/LMF Services and AMF/LMF Service Operations as transparent container over NG to support the location information between AMF and RAN-LMF.
4. Reference

[1] RP-182155   Study on NR positioning support, Intel Corporation, Ericsson
[2] R2-19xxxxx    Email discussion report on [104#35][NR] Positioning SI, Intel
[3] TR 23.731    Study on Enhancement to the 5GC Location Services
[4] R2-1816954   Considerations on NR Positioning R16, CATT
[5] TR 38.855 v1.0.1 Study on NR positioning support
5. Text Proposals for TR 38.855

////////////////////////////////////////////////////////////////// Start of Change ///////////////////////////////////////////////////////////////////////
9.2
Procedure and protocol aspects
9.2.x Procedure aspect
A signaling example of RAN-LMF registration procedure is shown as below:
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Figure 9.2-1: Procedure for RAN-LMF registration
1. The NG-RAN node issues a NG setup request message to the AMF, which includes the RAN-LMF indicator or the capability information of the RAN-LMF; 

2. The AMF store the related information for RAN-LMF and returns a NG setup response message to the corresponding NG-RAN node.

///////////////////////////////////////////////////////////////// End of Change  /////////////////////////////////////////////////////////////////////[image: image4.png]
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