
3GPP TSG-RAN WG3 #105bis





R3-195393
Chongqing, China, 14-18 October 2019
Agenda Item:
26.2
Source:

CATT 

Title:


Discussion on RAN-LMF impacting on Xn
Document for:
Discussion and Decision

1. Introduction
In last RAN3 meeting, the local LMF in NG-RAN are discussed and capture three alternative architectures. Also some impact on the existing protocols and interfaces are captured. In this contribution, we will further discuss the impact on Xn interface 
2. Discussion
In TR 23.731[2], the local LMF supported in NG-RAN is discussed and 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 node, 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

Even though the NG-RAN node may support the LLMF, but Local LMF supported in NG-RAN may not be mandatory in each node. So if a serving NG-RAN node does not have local LMF as below, the UE positioning use local LMF in another NG-RAN node may be possible.
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Observation 2: UE positioning procedure may be carried in Xn for the UE positioning use the LLMF in other NG-RAN node

Proposal 1：UE positioning use the LLMF in other NG-RAN node is allowed
The LMF in NG-RAN and the LMF in CN mixed deployment is allowed according SA2 23.731 discussion. In the initial location request from the LCS client, the AMF may select the suitable LMF for this positioning procedure. If the handover happened during the positioning, the positioning may be aborted or continued according the different techniques. If the positioning procedure is continued, the LMF reselection between the CN LMF and NG-RAM LMF or between two NG-RAN LMFs should be supported. And Xn and NG interface need to be enhanced to support the message rerouting.
Proposal 2：CN LMF and NG-RAN LMFs reselection should be supported when UE handover during positioning 

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[3]. 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&2 

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 protocol 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 3：NRPPa  can be used for the RAN-LMF communicating with neighbor NG-RAN node 

Proposal 4：Xn  NRPPa  transport  procedure can be defined base on NG NRPPa  transport  procedure 

If the alternative 2 or alternative 3[4] selected as specified solution, the new interface or F1 liked interface may works as NLs in 5GC and introduce the transparent procedure for the Xn NRPPa message transfer
Proposal 5：The new interface(or F1) between LLMF and NG-RAN may be work as NLs in 5GC for Xn NRPPa  message transfer  if LLMF is not located  inside NG-RAN node.  

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

Observation 2: UE positioning procedure may be carried in Xn for the UE positioning use the LLMF in other NG-RAN node

Proposal 1：UE positioning use the LLMF in other NG-RAN node is allowed

Proposal 2：CN LMF and NG-RAN LMFs reselection should be supported when UE handover during positioning 

Proposal 3：NRPPa  can be used for the RAN-LMF communicating with neighbor NG-RAN node 

Proposal 4：Xn  NRPPa  transport  procedure can be defined base on NG NRPPa  transport  procedure 

Proposal 5：The new interface(or F1) between LLMF and NG-RAN may be work as NLs in 5GC for Xn NRPPa  message transfer  if LLMF is not located  inside NG-RAN node.  
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5.2.1.x
LMF in neighbour NG-RAN 
Figure 5.2.1.x-1 illustrates the steps applicable to the UE and NG-RAN node in case of 5GC-MT-LR involving LMC. The LMC in neighbour NG-RAN node is selected for positioning. 

In this scenario, the UE is assumed to be in connected mode prior to step 1. 
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Figure 5.2.1.y-1: LMC in neighbour NG-RAN 
The steps of Figure 5.2.1.x-1 are as follows:

1~3. Same as steps 1~3 of the 5GC-MT-LR procedure in clause 5.2.1.2.
 4a.The LMC instigates location procedures to the serving NG-RAN node via Xn NRPPa – e.g. to obtain positioning measurements or assistance data. The LMC may also instigate location procedures with neighbor NG-RAN nodes via Xn NRPPa– e.g. to obtain assistance data such as PRS configuration of TPs served by the neighbor NG-RAN node(s).

4b.
In addition to step 4a or instead of step 4a, for downlink positioning the LMC instigates location procedures with the UE – e.g. to obtain a location estimate or positioning measurements or to transfer location assistance data to the UE. The LMC exchange the information with serving NG-RAN node via Xn NRPPa
5~6. Same as steps 5~6 of the 5GC-MT-LR procedure in clause 5.2.1.2.
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4a. NG-RAN procedures 



