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Abstract: This contribution is to updates to the KI#5 conclusion including some EN resolving.
1.
Introduction
This paper is trying to resolve the ENs in conclusion of KI#5 including the following:
	#1
	Editor's note:
RAN will determine whether and what enhancements and the subset functionalities of LPP are needed to support Network assisted SL positioning including an MT-LR and MO-LR.

	#2
	Editor's note:
It is FFS what UE identity of the Located UE that the Target UE provides to the LMF. Depending on which UE identity, the LMF or the GMLC may need to resolve this by query another NF.

	#3
	Editor's note:
It is FFS how and whether the 5GC can discover and select a Located UE to participate in the network assisted SL positioning.

	#4
	Editor's note:
It is FFS whether and how the Located UE reports the ranging/SL positioning measurement result to the LMF. Is this done together with the absolute positioning result of the Located UE from e.g. the GMLC.

	#5
	Editor's note:
It is FFS whether and how to support MT-LR, Deferred MT-LR and MO-LR when a Target UE that does not have a NAS connection. Particularly, LPP impact when the Located UE forwards the Target UEs location or measurement reports to the LMF to locate the Target UE location needs RAN feedback.


2. Analysis and discussion

For the EN#1, it is decided by RAN2 and RAN2 has decided the hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied in normative work, so this EN can be changed to a NOTE to say the alignment work from SA2 perspective is needed in normative work as follows:

NOTE:
Whether and what enhancements and the subset functionalities of LPP are needed to support Network assisted SL positioning including an MT-LR and MO-LR will be defined by RAN WGs and alignment work (if any) can be made by SA2 based on RAN WGs conclusions in normative phase.

	LS in R2-2213131/ S2-2300047

Agreement: 

Protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage are studied and RAN2 will down-select during normative work.

1. Extension of LPP, whereby new signaling shall be defined to support hybrid Uu and PC5 based positioning, i.e. extend the existing LPP to support sidelink based positioning between UE and LMF

2. Enhancement of LPP whereby SLPP/RSPP signaling can be transported within LPP transparently, i.e. use the newly defined SLPP/RSPP to support sidelink based positioning and use the existing LPP to support Uu based positioning; and the SLPP/RSPP is carried as a container in LPP

3. Use of SLPP/RSPP between the UE and the LMF


For the EN#2, from the security perspective, the UE identity of the Located UE that the Target UE provides to the LMF should be the SUCI. The Target UE can obtain the Located UE’s SUCI during the discovery stage or requests for the Located UE’s SUCI during the L2 link communication stage. Potential procedures for using the UE identity of the Located UE can be the as the following:

· Target UE obtains the Located UE’s SUCI during the Located UE discovery or L2 link communication stage

· Target UE provides the Located UE’s SUCI to Target UE’s AMF, Target UE’s AMF then translates it to the SUPI of Located UE
· Target UE’s AMF provides the Located UE’s SUPI to GMLC for requesting for the Located UE’s location

· Then the GMLC invokes a Nudm_UECM_Get service operation for getting the Located UE’s serving AMF

· The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the Located UE’s serving AMF to request the current location of the Located UE
· When the GMLC obtains the location of the Located UE, then it sends the location to the Target UE’s AMF
· Target UE’s AMF then forwards the location to the Target UE’s LMF for the Target UE’s position determination
· The Target UE’s LMF calculates the Target UE’s position based on the location of the Located UE and SL Ranging result between Target UE and Located UE which is provided by Target UE.

In addition, the above query procedure needs the Target UE and located UE belong to the same PLMN, otherwise it doesn’t work, so a NOTE as follows is needed:

NOTE X:
The query of Located UE service NFs requires the Target UE and Located UE belong to the same PLMN.

For the EN#3, the intention of this issue is to obtain the exact Target UE location, it means before that the 5GC does not know the exact location of the Target UE or has the ambiguous location of the Target UE, in this regard, the 5GC is not efficient to perform the Located UE discovery and selection. It means when the LMF determine the Network assisted SL Positioning, it triggers the Target UE to perform the discovery of Located UE(s), the located UE is determined by Target UE is more reasonable.
For the EN#4, under the pre-condition that Target UE has NAS connection with AMF (directly or indirectly via a ProSe UE-to-Network Relay), the Target UE can report the ranging/SL positioning measurement result to the LMF, so the Located UE reported principle is not needed, so this EN can be removed directly.

For the EN#5, considering a Target UE that does not have a NAS connection can not perform the MT-LR and MO-LR procedure, we can put it aside in this release, so this EN can be removed directly.

In addition, for the last principles for the Target UE that is not in network coverage and does not have NAS connection with AMF, the target UE request for the location of located UE is not from the MO-LR perspective, the word “MO-LR” can be removed. On the other hand, before requesting for the location of located UE, Located UE’s discovery and selection is needed firstly.

	-
If Target UE is not in network coverage and does not have NAS connection with AMF, MO-LR, the Target UE requests for the Location of the Located UE:

-
The Located UE(s) perform the Located UE’s discovery and selection.
-
If the Located UE(s) needs network assistance to retrieve its location, the Located UE(s) may trigger a MO-LR. This assumes that the Located UE(s) has a NAS connection to an AMF.

-
The Target UE uses the location returned by Located UE(s) together with the ranging/SL positioning measurement data or result to estimate its own location.
NOTE 3:
Security aspects require confirmation from SA WG3.




3.
Proposal
It is proposed to capture the following changes into TS 23.700-86.
* * * * First change * * * *

8.5
Key Issue #5: Network assisted SL Positioning

The Normative work will be based on the following principles:

-
Legacy functionality specified in TS 23.273 [11] for location services shall be reused including MO-LR, MT-LR for both regulatory and commercial use, when the Target UE has NAS connection with AMF (directly or indirectly via a ProSe UE-to-Network Relay).
-
The Location Service is triggered via the AMF that serves the Target UE, the request comes either from a 5G NF or application server via the GMLC, or the Target UE.

-
The Target UE can initiate MO-LR or the LMF can initiate MT-LR based on legacy procedures.

-
Positioning protocol LPP endpoints are the Target UE and the LMF.


NOTE:
Whether and what enhancements and the subset functionalities of LPP are needed to support Network assisted SL positioning including an MT-LR and MO-LR will be defined by RAN WGs and alignment work (if any) can be made by SA2 based on RAN WGs conclusions in normative phase.

-
Either the Target UE or LMF determines if network assisted SL positioning will be applied. When LMF determines that network assisted SL positioning is used, LMF triggers the Target UE to perform the discovery of Located UE(s).

-
The Target UE and Located UE(s) perform ranging/SL positioning, as defined in KI#4.

-
The Target UE reports the SUCI of the Located UE(s) to the LMF with following potential query:
-
The LMF sends the SUCI of the Located UE(s) to the Target UE’s serving AMF;
-
The Target UE’s serving AMF translates the SUCI of the Located UE(s) to the SUPI;
-
The Target UE serving AMF requests for the Located UE(s) position from the GMLC with the SUPI of the Located UE(s);
-
Then the GMLC invokes a Nudm_UECM_Get service operation for getting the Located UE(s)’s serving AMF

-
The GMLC invokes the Namf_Location_ProvidePositioningInfo service operation towards the Located UE’s serving AMF to request the current location of the Located UE(s).
-
When the GMLC obtains the location of the Located UE(s), then it forwards the location of Located UE(s) to the Target UE’s AMF

-
Target UE’s AMF then forwards the location to the Target UE’s LMF for the Target UE’s position calculation

NOTE X:
The query of Located UE service NFs requires the Target UE and Located UE belong to the same PLMN.


-
The LMF uses the location of Located UE(s) together with the ranging/SL positioning measurement data or result reported by Target UE and optionally also by Located UEs to estimate the location of the Target UE. The Ranging/Sidelink positioning and the positioning of the Located UE(s) can be scheduled with the same time (per TS 23.273 [11]) to improve the Target UE positioning accuracy.


NOTE 1:
The LMF may need to compensate the time difference of the positioning of Target UE and Located UE with additional information.

NOTE 2:
The Ranging/Sidelink positioning supports the scheduled location time feature.
-
The LMF provides the location estimate to the AMF which forwards it either to the Target UE over NAS or to the GMLC according to legacy functionality.

-
If Target UE is not in network coverage and does not have NAS connection with AMF, the Target UE requests for the Location of the Located UE:
-
The Located UE(s) performs the Located UE’s discovery and selection;
-
If the Located UE(s) needs network assistance to retrieve its location, the Located UE(s) may trigger a MO-LR. This assumes that the Located UE(s) has a NAS connection to an AMF.

-
The Target UE uses the location returned by Located UE(s) together with the ranging/SL positioning measurement data or result to estimate its own location.
NOTE 3:
Security aspects require confirmation from SA WG3.
NOTE 4:
A Target UE that does not have a NAS connection doesn’t support the MT-LR, Deferred MT-LR and MO-LR.


* * * * End of change * * * *
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