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Abstract of the contribution: The paper is to propose a new solution to enable low latency and high accuracy location estimation.
Discussion
As stated in “Key Issue 3: Support of low latency and high performance LCS” and in TS 22.261:
The 5G system shall be able to provide the 5G positioning services with a TTFF less than 30 s and, for some 5G positioning services, shall support mechanisms to provide a TTFF less than 10s.
However, the existing positioning procedures defined in 4.13.5.5 and 4.13.5.6 of TS23.502 require the interactions between NG RAN and the LMF via AMF, for which the latency includes the N2 interactions and interactions between the AMF and the LMF. Even if LMF can be deployed close to the RAN, the message exchange still goes via the core network, as the AMF is deployed in the core network.
To further reduce latency, it is proposed that NG-RAN node may be enhanced to support location management functionality to enable high accuracy location estimation, i.e., higher than Cell Id level location accuracy. Thus, the positioning procedure is performed locally at the NG-RAN node without having to go through AMF for the LMF interactions with NG RAN.
Proposal

It is proposed to update TR 23.731 as follows. All the proposed texts are new to TR 23.731.
FIRST CHANGE
6.X
Solution #X: Enhanced NG-RAN to support high accuracy location estimation
6.X.1
Introduction

In R15, the NG-RAN node can only provide cell-ID level UE location to the AMF. For higher level accuracy location estimation, the AMF selects a LMF to perform the positioning. However, even if LMF is deployed close to the NG-RAN, the latency introduced due to the interaction with AMF for the positioning still can’t be avoided. 
A solution needs to be developed to achieve low latency and high accuracy location estimation.

This solution applies to
- Key Issue 1: Enhancement to LCS Architecture
- Key Issue 3: Support of low latency and high performance LCS
- Key Issue 7: Location service exposure
6.X.2
Functional Description
This solution is dependent on the architecture defined in Solution 14 with the addition that NG-RAN node may be enhanced to support location management functionality to enable high accuracy location estimation, i.e., higher than Cell Id level location accuracy.

NG-RAN node’s capability of location management may be known to the AMF by the following means:

- pre-configuration;

- N2 Configuration procedure: This may (based on RAN3 decision) use TS 38.413 NG SETUP REQUEST or RAN CONFIGURATION UPDATE messages.
When a LCS service request is received at the NEF, if the AF is authorized to use the LCS service, it forwards the request to the GMLC. The GMLC determines (after step 3 of Figure 6.14.3.1-1: 5GC-MT-LR Procedure) based on the requested accuracy on whether to invoke Namf_Location_ProvideLocation service or Namf_EventExposure service:
· For a cell-ID level accuracy LCS service request, the Namf_EventExposure service is invoked

· For a higher then cell-ID level accuracy LCS service request, the Namf_Location_ProvideLocation service is invoked

When AMF receives the LCS service request from the (V)GMLC, before AMF performs LMF selection, it first determines Whether a NG-RAN node enhanced with location management functionality can be selected or whether a LMF shall be selected:

· If the serving NG-RAN node does not support location management capability, the AMF selects a LMF and instructs the LMF to perform UE positioning, and the procedures defined in Solution 14 applies;
· Otherwise, the AMF instructs the NG-RAN node to perform UE positioning (using an evolved TS 38.413 LOCATION REPORTING CONTROL message), and the procedures defined in 6.X.3 applies.
6.X.3
Procedures

6.X.3.1 5GC-MT-LR Procedure
The procedure defined in Clause 6.14.3.1 applies with the following differences:
· Step 6: Before AMF performs LMF selection, it first determines based on the capability of the serving NG-RAN node whether the NG-RAN node enhanced with location management functionality can be selected or whether a LMF shall selected. If the serving NG-RAN is selected, the AMF sends a N2 message (using an evolved TS 38.413 LOCATION REPORTING CONTROL message) to the serving NG-RAN node to instruct it performing UE positioning.

· Step 7: If AMF selects the NG-RAN node for UE positioning, the positioning procedure is between UE and NG-RAN node. 
6.X.3.2 MO-LR Procedure
The procedure defined in Clause 6.14.3.2 applies with the following differences:

· Step 3: Before AMF performs LMF selection, it first determines based on the capability of the serving NG-RAN node whether the NG-RAN node enhanced with location management functionality can be selected or whether a LMF shall selected. If the serving NG-RAN is selected, the AMF sends a N2 message (using an evolved TS 38.413 LOCATION REPORTING CONTROL message) to the serving NG-RAN node to instruct it performing UE positioning. 
· Step 4: If AMF selects the NG-RAN node for UE positioning, the positioning procedure is between UE and NG-RAN node. 
6.X.3.3 5GC- Deferred 5GC-MT-LR Procedure for Periodic, Triggered and UE Available Location Events 
The procedure defined in Clause 6.14.3.3 applies, i.e. no evolved TS 38.413 LOCATION REPORTING CONTROL message is used by the AMF in this case.
6.X.3.6 Location Service Exposure Procedure
6.X.3.6.1 Location exposure to AF
The procedure defined in Clause 6.23.3.1 applies with the following differences:

· Step 3: When a LCS service request is received at the GMLC, the GMLC determines based on the requested accuracy on whether to invoke Namf_Location_ProvideLocation service or Namf_EventExposure service:

· For a cell-ID level accuracy LCS service request, the Namf_EventExposure service is invoked

· For a higher then cell-ID level accuracy LCS service request, the Namf_Location_ProvideLocation service is invoked

· Step 12: UE Activity Notification procedure defined in Clause 4.2.5.3 of TS 23.502 applies instead of the enhanced location reporting procedure.
6.X.3.6.2 NG-RAN being the LCS client

The procedure defined in Clause 6.11.3.1 applies with the following differences:

At Step 2, if the NG-RAN supports LM functionality, it performs the UE positioning by itself and all the rest steps are skipped. 
6.X.4
Impacts on existing entities and interfaces

6.X.4.1
Impacts to NG-RAN node
NG-RAN node needs to be enhanced to support location management functionality to enable high accuracy location estimation, i.e., higher than Cell Id level location accuracy.
6.X.4.2
Impacts to N2
N2 interface needs to be enhanced with the support of positioning related messages. This may (based on RAN3 decision) imply enhancements to following TS 38.413 messages:

-
LOCATION REPORTING CONTROL, LOCATION REPORTING FAILURE INDICATION, LOCATION REPORT

-
NG SETUP REQUEST or RAN CONFIGURATION UPDATE
6.X.4.3
Impacts to AMF
Pre-configuration of the list of NG-RAN nodes for the support of LM functionality or reusing N2 configuration procedure for the identification of NG-RAN node high accuracy positioning capability;

Determination of whether NG-RAN node or LMF to perform UE positioning.
6.X.4.4
Impacts to GMLC
Capability of NF service selection based on the QoS/accuracy of the LCS request.
6.X.5
Evaluation

The proposed solution enables timely delivery of the high accurate UE location estimation by reducing latency introduced at the mobile backhaul for the UE positioning. The latency is reduced to the largest extent.

It reuses the architecture defined for Solution 14, no impact to NRF, no impact to LMF, minor impact to AMF on the management of NG-RAN node high accuracy positioning capability.
It has impact to the NG-RAN node and N2 interface. The details of the positioning procedure and the required N2 messages will be heavily dependent on solutions developed in the RAN WG(s).
END OF CHANGES
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