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Abstract of the contribution:

This contribution proposes basic principles and procedures for Solution 4: Positioning operations considering different LMF deployment scenarios to cover the objectives of the Key Issue #3 on support of low LCS latency. 
1. Discussion
The introduction and initial functional description for the Solution 4: Positioning operations considering different LMF deployment scenarios for the key issue #3 on support of low LCS latency was presented in the last SA2 meeting. The LMF deployment scenarios supposes the centrally located LMF and distributed LMF located close to or at the access network site (edge) for reducing the latency of positioning operations. The contribution what we propose for this meeting presents the first solution to realise these scenarios to cover the objective of key issue # 3, e.g. to support different levels of latency. It is assumed in the solution that the AMF selects the centrally located LMF or distributed LMF depending on the required positioning QoS. 
The specific of the solution is that the positioning signalling between an LMF and the gNB/UE goes via AMF. The solution has minimal impact on existing interfaces and procedures, but results in more overhead in the network related to frequent inter-AMF mobility. 
2. Proposal
The basic principles and procedures for the Solution 4: Positioning operations considering different LMF deployment scenarios are proposed to be included to TR 23.731. 
***** BEGIN 1st CHANGE *****
6.4
Solution 4: Positioning operations considering different LMF deployment scenarios

6.4.1
Introduction

This solution applies to Key Issue#3 "Support of low latency LCS" and has objectives to cover the following aspects from the KI#3 study: support of different latency levels and reduce network resource usage related to positioning operations by considering different LMF deployment scenarios.
6.4.2
Functional Description
6.4.2.1
Common Functionality

Solution principles include the possibility for the LMF selection by considering LMF deployment scenarios such as centrally located LMF (LMFc) and distributed LMF (LMFd) located close to or at the access network site. The selection of the LMF shall also enable deployment of LMF with different capabilities, e.g. LMFs supporting no or a subset of optional functionalities.

The following factors may be considered during the LMF selection:

-
Requested Quality of Service information, e.g.

-
LCS accuracy,

-
Response time (latency),

-
LCS QoS Class.

-
Proximity of the requestor and target UE,

-
LMF capabilities,

-
Indication of either a single event report or multiple event reports,

-
Duration of event reporting.

Editor's note: It is FFS what other information may be considered for LMF selection.
6.4.2.2
Solution 4A: AMF based selection solution with positioning signalling via AMF 
In the Solution 4A, the flows after the LCS request is received by the AMF are:
1. The AMF selects an LMF (LMFc or LMFd) and communicates the request to it over NLs.
2. The LMF instigates location operations with the gNB/UE to obtain positioning measurements, a location estimate or to transfer location assistance data, e.g. interacts with a gNB to arrange and get measurements, or with the UE for downlink positioning operation involving OTDOA.
3. The LMF computes the position estimate and returns it to the AMF over NLs.
4. The AMF forwards it to the requesting entity (e.g. UE or GMLC).
It is assumed that the AMF has the NLs interface with the LMFd (i.e. as it is now for the AMF and LMFc). The positioning signalling between the LMFd and the gNB/UE at the steps 3 and 4 in this solution is based on routing of the NRPP/NRPPa messages that goes over NLs, N2, Uu (via NLs-AP and NAS). It is transparent to the AMF, but always go through the AMF acting as a router of the messages. 

6.4.3
Procedures

Editor's note: It is FFS how to translate these high-level procedures and information flows into for the solution into the SBI view.
6.4.3.1
5GC-MO-LR Procedure for the Solution 4A
Figure 6.4.3.1-1 shows a 5GC Mobile Originated Location Request (5GC-MO-LR) procedure for AMF based selection solution where the positioning signalling between the LMF and the gNB/UE goes always via the AMF to route the NRPP/NRPPa messages. 
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Figure 6.4.3.1-1 - 5GC Mobile Originated Location Request (5GC-MO-LR) for positioning signalling going through AMF
1.
The UE with a LCS client requests some location service (e.g. positioning or delivery of assistance data) to the serving AMF at the NAS level. The LCS client may also request a specific LCS QoS. 
2.
Depending on the requested LCS QoS (e.g. assured or best effort positioning QoS class as defined in TS 22.071) AMF makes LMF selection. 
3. Either: the AMF forwards the location service request to a LMFd 

4. or the AMF transfers the location service request to a LMFc.
5a.
The selected LMF instigates location procedures with the serving gNB for the UE – e.g. to obtain positioning measurements or assistance data.

5b.
In addition to step 5a or instead of step 5a, for downlink positioning the selected LMF 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.

5c.
For uplink positioning in addition to performing step 5a, the selected LMF instigates location procedures with gNB for the target UE – e.g. to obtain positioning measurements.

6. If step 3 was performed, the LMFd provides a location service response to the AMF and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
7. If step 4 was performed, the LMFc provides a location service response to the AMF and includes any needed results – e.g. success or failure indication and, if requested and obtained, a location estimate for the UE.
8. The AMF returns a location service response to the UE and includes any needed results – e.g. a location estimate for the UE.
6.4.4
Impacts on existing entities and interfaces

6.4.4.1
Impacts of Solution 4A 
Impacted entities:
-
AMF: Capability for LMF selection to serve the location service request (e.g. based on the requested positioning QoS information).
6.4.5
Evaluation

6.4.5.1
Evaluation of Solution 4A
The advantage of the selection of a LMFd located at the edge (close to or at the access network site) is to make interface for location operations between LMFd and gNB/UE as short/fast as possible, especially for the case that all the measurement operations take place under the same gNB (e.g. operations for downlink or uplink positioning). For instance, it accelerates the process when the LMFd instigates location operations with the gNB/UE to obtain positioning measurements, assistance data, or a location estimate. It brings gains both in terms of latency at the interface and “localized” signalling related to the instigation of positioning operation up to the edge in comparison with a lot of the latency and the signalling over the network in case of a centralized LMF located deep in the core, e.g. combined with the GMLC. 
The lack of the solution is not optimal path to deliver the positioning signalling between the LMFd and the gNB/UE since the routing of the NRPP/NRPPa messages goes through the AMF (via NLs-AP and NAS) located in core that impacts on the latency. A latency improvement can be obtained by deploying many AMFs close to the edge of the network, and correspondingly many LMFs also close to the edge of the network. This is an implementation issue and does not have a standard impact, but this has disadvantages in deployment cost and results in more overhead in the network due to frequent inter-AMF mobility. This approach is applicable for a deployment with a relatively small number of gNBs, each of which covers a large area with a lot of DUs/TRPs since there is a tradeoff between low positioning latency and frequent inter-AMF mobility. 
***** End of CHANGE *****
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