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Abstract of the contribution: Updating Conclusions to remove the last ENs.
Background

The remaining ENs for this KI needs to be resolved and the tdoc proposes how to address them one by one.

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.

The above EN basically refers to that RAN2 needs to enhance LPP (TS 37.355) to support Ranging and SL positioning services. There is nothing more for SA2 to investigate.
Proposal: It is proposed that the EN is turned into a NOTE, that enhancements to LPP may be done in stage 3.
----

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.

The above EN depends on conclusions of KI#3 (discovery). What identities that are used during the discovery of the Located UE. The conclusions found in clause 8.3 defers the details of the parameters used in the device discovery to the normative phase. As UE identity is one of these parameters, then the EN should be resolved to in the same manner. 
Proposal: The proposal is to turn this EN into a note with the reference to the discovery procedure.
---

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.

It is concluded that a Target UE performs discovery of Located UE which are within range of the Target UE. It would be possible that the Target UE could discover more than one Located UE. The Target UE either selects one of the Located UEs or use several of them, it would also be possible that the LMF makes the selection based on Target UEs reported Located UEs. In the Two bullets above this EN, it is already concluded that the Target UE may discover, perform ranging and provide the identities of the discovered Located UEs (multiple indicated by the ‘s’). Whether the LMF uses all of them or not to locate the Target UE, could be left to implementation in the LMF. One reason to use multiple Located UEs could be to reach a certain level of QoS.

Proposal: It is proposed that the LMF may select all or some of the Located UEs reported by the Target UE, when locating the Target UE.
For the LMF to perform the discovery of which Located UEs that are close to the Target UE, would require the LMF to e.g. know the absolute position of the two UEs and the PC5 radio condition for PC5 positioning. It is not clear how this can be done before the location of the Target UE is known. 
Proposal: It is proposed, in this release, that only the Target UE performs the discovery of Located UEs.
---

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.
It is not obvious that the quality of the ranging result would be better if the Located UE also performs the ranging and reports this data to the LMF. If RAN believes this is necessary, then this could be added as alignment work.

It would be feasible that the LMF combines the request of the absolute positioning of the Located UE and the relative position to the Target UE. Whether this is the same or multiple scheduled location requests to the GMLC could be decided by stage 3 groups.

Proposal: Remove this EN and align stage 2 specification later if stage 3 believes this option is necessary.
---

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.
When the Target UE does not have a NAS connection with the AMF, the network is not able to provide any LPP messages to the Target UE or vice versa. In other words, it would not be possible to trigger any MT-LR or MO-LR. 

Solution#31 proposes a new type of Relay functionality of a Located UE i.e., not a Layer-2 UE-to-Network Relay that can provide the NAS connection between the Target UE and the AMF. Instead, the Target UE triggers the Located UE to perform ranging/SL positioning and report this to an LMF including the Target UE’s identifier and LOC Event identifier. It is proposed to use this method for deferred MT-LR based on some trigger event in the Target UE.
Solution#31 also proposes that an AMF could send a trigger to any/all Located UEs in a certain area to ‘find’ the Target UE. The AMF could use the last reported cell-ID as basis, however it appears not to be an efficient method to ‘find’ the UE that no longer is reachable by the network.

Proposal: Focus the discussion whether to support the new relay functionality for deferred MT-LR.
Proposal: Abandon the proposal to ‘find’ the Target UE by triggering Located UEs in a certain area to start performing discovery of the Target UE.

Even for the deferred MT-LR case there are several impacts on the system behaviour. E.g. when the Target UE is not able to perform period Registration update, it should be considered non-reachable once the Mobile Reachable timer in AMF has elapsed. The AMF starts the Implicit Deregistration timer and when that also expires the UE is considered deregistered and the UE context can be deleted from the AMF. However, solution#31 proposes that in the case when the new type of Relay functionality is used the AMF shall keep the UE context. But for how long? Should the new ‘UL location report’ for the Target UE that is sent by the Located UE to the AMF also trigger the reset of the Mobile Reachable timer and/or the Implicit Deregistration timer in AMF?
One option is that this new ‘low-cost’ relay functionality is used for very low cost and low capability devices that are not capable to perform any location estimation or location report by them self. With this new type of relay suggested in solution#31 for these very low capability devices could allow these devices to trigger the Located UEs to perform deferred MT-LR on behalf of the very low capability device. Thereby the target UE (very low capability device) can have a position report without supporting any positioning functionality. 
Observation: The support of location services for UEs with no NAS connection (non-reachable) present several system challenges. These need to be detailed analysed. It is an interesting new relay functionality which could be considered for perhaps other use cases than the out-of-coverage use case.
Proposal: For Ranging/SL positioning study in Rel-18 to postpone this type of new location relay functionality to a future release and not investigate it further in Rel-18 scope.
Proposal

To caputure the updated conclusion for KI#5.
* * * Start of change * * * 

8.5
Key Issue #5: Network assisted SL Positioning

The Normative work will be based on the following principles:

-
No normative work will be done by SA2 in Rel-18 to support inter PLMN support i.e., when the Target UE and Located UE are registered in different PLMNs.

-
Roaming is supported when Target UE and Located UE are registered in the same PLMN i.e., each UE is either registered in VPLMN or HPLMN, but both are registered in the same PLMN.
-
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 1: To support Network assisted SL positioning, enhancements to the LTE Positioning Protocol (LPP) specified in TS 37.355 [10] will be done by stage 3 groups if needed.

.

-
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 may trigger 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 identity of the Located UE(s) to the LMF.
-
The LMF may use all or some of the Located UE(s) to locate the Target UE. This decision is left to LMF implementation.
.
NOTE 2:
What UE identity of the Located UE the Target UE will provide to the LMF depends on the parameters used in Ranging/Sidelink Positioning device discovery procedures which will be decided in normative phase. Depending on which UE identity, the LMF or the GMLC may need to resolve this by query another NF.

-
The LMF may send a location request to GMLC to retrieve the location of the Located UE.
-
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, MO-LR, the Target UE requests for the Location of the Located UE:
-
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.

* * * End of changes * * * 
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