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Abstract of the contribution: This contribution proposes a new solution on using LMF for Ranging/Sidelink positioning for Study on Ranging based services and sidelink positioning. 
1.
Discussion
The overall procedure of Ranging/Sidelink positioning consists of the following steps:

· Ranging/Sidelink positioning request (e.g. from UE, AMF, LMF)

· Measurement between 2 UEs or between one UE and multiple UEs

· Result calculation (e.g. at UE or at LMF, or at both)

· Ranging/Sidelink positioning response (e.g. to UE, AMF, LMF)
If LMF is involved in the procedure and if Ranging/Sidelink positioning result calculation is supported by LMF, result calculation can be tasked to LMF. This is beneficial to the UE with reduced capability, e.g. who doesn’t support Ranging/Sidelink positioning result calculation, or who wants to save the power consumed for result calculation.
In the meantime, it is also possible that both UE and LMF will be involved for result calculation, e.g. UE provides a rough Ranging/Sidelink positioning result with a simple calculation, which can be used by the LMF together with other inputs to derive a high accuracy result.
Since the result calculation can be performed at UE or LMF or both, they have to be coordinated, so that both UE and LMF understand its role in the procedure.
This paper proposes a solution to KI#2, KI#3, KI#4, KI#5, KI#6, and KI#7, where LMF is involved for Ranging/SL positioning.
2.
Text proposal
It is proposed to agree the following changes to TR 23.700-86:
* * * * First change * * * *

6.0
Mapping of solutions to key issues

Editor's note:
This clause describes the mapping between solutions and key issues.

Table 6.0-1: Mapping of solutions to key issues
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* * * * Next change * * * *

6.X
Solution #X: Ranging/Sidelink positioning with the assistance of assistant UE
6.X.1
General

This solution is to address KI#2, KI#3, KI#4, KI#5, KI#6, and KI#7, where LMF is involved for Ranging/SL positioning.
The overall procedure of Ranging/Sidelink positioning consists of the following steps:

· Ranging/Sidelink positioning request (e.g. from UE, AMF, LMF)

· Measurement between 2 UEs or between one UE and multiple UEs

· Result calculation (e.g. at UE or at LMF, or at both)

· Ranging/Sidelink positioning response (e.g. to UE, AMF, LMF)
If LMF is involved in the procedure and if Ranging/Sidelink positioning result calculation is supported by LMF, result calculation can be tasked to LMF. This is beneficial to the UE with reduced capability, e.g. who doesn’t support Ranging/Sidelink positioning result calculation, or who wants to save the power consumed for result calculation.

In the meantime, it is also possible that both UE and LMF will be involved for result calculation, e.g. UE provides a rough Ranging/Sidelink positioning result with a simple calculation, which can be used by the LMF together with other inputs to derive a high accuracy result.
Since the result calculation can be performed at UE or LMF or both, they have to be coordinated, so that both UE and LMF understand its role in the procedure.
6.X.2
Functional descriptions
In terms of which node to perform Ranging/Sidelink positioning result calculation, 3 modes are defined:

· UE based Ranging/Sidelink positioning result calculation: UE performs Ranging/Sidelink positioning result calculation

· LMF based Ranging/Sidelink positioning result calculation: LMF performs Ranging/Sidelink positioning result calculation

· Hybrid: UE and LMF jointly perform Ranging/Sidelink positioning result calculation

LMF determines the Ranging/Sidelink positioning result calculation mode based on 

· LMF Ranging/Sidelink positioning capability
· UE Ranging/Sidelink positioning capability
· UE preference of Ranging/Sidelink positioning calculation node: i.e. UE, LMF or both.
· Operator policy, i.e. operator preference of UE, LMF or both.

If Ranging/Sidelink positioning result calculation is only supported by UE, UE based mode is selected; if Ranging/Sidelink positioning result calculation is only supported by LMF, LMF based mode is selected; if Ranging/Sidelink positioning result calculation is supported by both UE&LMF, LMF determines the node based on UE preference and operator policy.

After Ranging/Sidelink positioning result calculation mode is determined, the LMF includes in the Ranging/Sidelink positioning service request the requested info (i.e. measurement data or Ranging/Sidelink positioning result or both).

Requested info is determined by the selected mode, which may include:

· Measurement data if LMF based mode is selected;

· Ranging/Sidelink positioning result if UE based mode is selected;

· Both Measurement data and Ranging/Sidelink positioning result if hybrid mode is selected

During Ranging/Sidelink positioning procedure, UE performs

-  measurement only if only measurement data is requested
-  both measurement and calculation if Ranging/Sidelink positioning result is requested
After performing Ranging/Sidelink positioning, UE1 reports based on the requested info.
6.X.3
Procedures
6.X.3.1 Procedure of LMF triggered Ranging/sidelink positioning
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Figure 6.X.3.1-1 Procedure of Procedure of LMF triggered Ranging/sidelink positioning
1. AMF receives a Ranging/Sidelink positioning request.
2. AMF selects a serving LMF for UE1.
3. AMF sends the Ranging/Sidelink positioning request to the selected LMF.

4. LMF performs Ranging/Sidelink positioning capability negociation with UE1, see 6.X.3.2 for details of LMF triggered Ranging/Sidelink positioning capability negociation.
5. LMF determines the Ranging/Sidelink positioning result calculation mode and the requested info, as described in 6.X.2.

6. LMF sends the Ranging/Sidelink positioning request to UE1, including the requested info (i.e. measurement data or Ranging/Sidelink positioning result or both)

7. UE1 performs Ranging/Sidelink positioning with UE2. If only measurement data is requested or LMF based mode is selected, UE does not have to take the result calculation.

8a. UE1 reports Ranging/Sidelink positioning result to LMF if it is requested.
8b.1.   UE1 reports Ranging/Sidelink positioning measurement data to LMF if it is requested.
8b.2 LMF performs Ranging/Sidelink positioning result calculation based on the measurement data received from UE1.
9. LMF reports the Ranging/Sidelink positioning result to the AMF.
10. AMF reports the Ranging/Sidelink positioning result.
6.X.3.1 Procedure of LMF initiated Ranging/sidelink positioning capability negotiation between UE and LMF
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Figure 6.X.3.2-1 Procedure of LMF initiated Ranging/sidelink positioning capability negotiation between UE and LMF
1. LMF sends the Ranging/Sidelink positioning capability request to the UE1, which includes LMF Ranging/Sidelink positioning capability, UE1 ID and UE2 ID.

2. If there’s no available UE2 Ranging/Sidelink positioning capability for result calculation, UE1 triggers Ranging/Sidelink positioning capability negotiation procedure to acquire UE2 Ranging/Sidelink positioning capability for result calculation.
3. UE1 determines Ranging/Sidelink positioning result calculation mode based on LMF Ranging/Sidelink positioning capability and UE1/UE2 Ranging/Sidelink positioning capability. UE1 responds to LMF with UE1/UE2 Ranging/Sidelink positioning capability and the determined result calculation mode as its preference to the LMF.
6.X.4
Impacts on services, entities, and interfaces
The solution has impacts in the following entities and interfaces:

· UE: supports Ranging/Sidelink positioning capability negotiation between UE and between LMF and UE; determines its role in the Ranging/Sidelink positioning procedure based on the requested info
· LMF: supports Ranging/Sidelink positioning capability negotiation between LMF and UE; determines result calculation mode
*** End of Change ***
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