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Introduction
In RAN plenary #101 meeting, the WID was modified and down scoped, the revised WID are following [1]: 
	· [bookmark: OLE_LINK58]Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 
· Specify the protocol and procedures for SL positioning between UEs (Protocol for Sidelink positioning procedures (SLPP)). 
· Specify the protocol and procedures for SL positioning between UEs and a single LMF for in coverage scenario only, including joint PC5-Uu scenarios. 
· NOTE: Assumes all involved UEs are served by same LMF.
· For SL-TDOA, RAN2 will not work on procedures for synchronization of the anchor UEs. RAN2 can discuss and implement agreed RAN1 parameters related to synchronization.



In this contribution, we further discuss the sidelink positioning remaining issues and express our opinions. 
2 Discussion
1 
SL positioning procedure
Either UE-only Operation or Network-based Operation is applied in the Ranging/Sidelink Positioning control procedures. For Network-based operation, The SA2 supports SL-MO-LR and SL-MT-LR service for sidelink positioning. And the UE-only procedure refers to figure 1 [2]. 



Figure 1 Procedures for Ranging/Sidelink Positioning control (UE-only operation)
We can see that sidelink/ranging positioning service can be initiated by LCS client, AF, NEF or target UE. 
[bookmark: OLE_LINK2]And for UE-only operation, it is controversial that whether the server UE is one of the target UE or anchor UE or can be a separate entity. In our opinion, both options are feasible. It mainly dependents on whether the target UE or anchor UEs has the server UE’s capabilities, such as positioning calculation, method determination, assistant data distribution etc. In my opinion, it is not necessary to limit to specific UE roles such as target UE, anchor UE or a separate UE. So if target UE or anchor UE does not have this capability, the server UE can be a separate UE. 
[bookmark: OLE_LINK88][bookmark: OLE_LINK42]Observation 1: Server UE can be either co-located with a target UE/anchor UE, or operated by a separate UE.
Figure 1 shows capability exchange procedure in step 4 only between the target UE and anchor UEs. And target UE and anchor UEs will not expose its capabilities to server UE and vice versa. Thus server UE has not any capabilities information of target UE and anchor UEs before determining the positioning methods. The server UE may select positioning methods which are not supported by target UE or anchor UEs, which is not reasonable.
[bookmark: OLE_LINK89]Proposal 1: The capabilities of the target UE and the candidate anchor UEs are delivered to the server UE.
Considering the SLPP procedure, UE will exchange SL positioning capability, location information and assistance data with other UEs. And how to design the procedure is an issue. In LPP procedure, to obtain location estimated results, the following information needs to be transmitted: capability transfer, assistance data transfer procedure and location information, via request/response way or unsolicited way. 
At least for UE-only operation, if the UE who receives the LCS request can act as the SL Positioning Server UE, then the UE shall trigger following procedures with each of UEs (UE2-UEn in the figure) in the SLPP session:
-	SL Positioning Capability Transfer procedure, 
-	SL Location Information Transfer (FFS on who decide positioning method) and 
-	SL Positioning Assistance Data exchange (depends on RAN1 discussion on how to select the SL-PRS resources)
In stage 3 specification, use "Endpoint A" and "Endpoint B” to describe the procedure instead of target UE, anchor UE and server UE concept, e.g. [figure omitted]
Similar, for SLPP procedures between two endpoints (target UE and anchor UE, target UE and server UE, anchor UE and server UE), there are also need to transfer capability, location information and assistance data. And how to transfer these information needs to be discussed. Let us take the capability transfer as an example to describe.
SLPP capability transfer:
The exchange of SLPP capabilities between UEs or between UE and LMF may be initiated by a request message or sent as “unsolicited” capabilities. Similar with LPP procedure, if a request is initiated by the endpoint B (target UE, anchor UE, server UE or LMF), such as SLPP request capability message, the Endpoint A received the request information and response a SLPP provide capability message to Endpoint B. The specific procedure is shown in figure 3. And from the protocol flexibility, for example, when the capability information of endpoint A is updated, the Endpoint A can provide unsolicited capabilities to the Endpoint B without a request message. 



Figure 2 SLPP Capability Transfer procedure
Figure 3 SLPP Capability Indication procedure
For assistance data transfer and location information transfer, the same procedure can be used.
[bookmark: OLE_LINK90]Proposal 2: For SLPP, the request/response and unsolicited methods can be supported for the following procedures: capability transfer, assistance data transfer and location information transfer.
Anchor UE (re)Selection
RAN2 #121bis Agreement:
Anchor UE selection can be included in the sidelink positioning procedures at least for out of coverage scenario.

RAN2 #122 Agreement:
Anchor UE selection is supported by information about the candidate anchor UEs.  At least the following list can be discussed for use in anchor UE selection:
1.	UE roles
2.	Supported positioning method
3.	In coverage or not
4.	RSRP
5.	LOS/NLOS
6.	Location
7.	PLMN
A normative requirement on which anchor UEs to select (e.g., ranking) will not be specified.
RAN2 impact of this information to be determined.
FFS which information would be determined statically/dynamically.

RAN2 #123 Agreement:
FFS which (if any) additional parameters can be included (as optional or mandatory) in the metadata in the discovery message for anchor and server UE selection; it should be based on technical requirements for the fields and how they will be used.
In RAN2 meeting, we have agreed that the above factors can be discussed in anchor UE selection. We think the listed factors are beginning. Maybe we need to conduce a down selection. 
[bookmark: OLE_LINK9]According to the TS 23.586, anchor UE (s) (Located UE in SA2) is selected based on:
· candidate list of located UE(s), if available
· Capabilities of the candidate Located UE(s), e.g. the supported Sidelink Positioning methods
· The required positioning QoS
· Whether the serving PLMN of candidate Located UE(s) is same with serving PLMN of Target UE
[bookmark: OLE_LINK45]In addition to the listed factors in SA2, location factor should also be considered. Because if current location request requires absolute positioning results, only anchor UE with known absolute geographic location can be selected.
And we think in coverage factor is not necessary, because whether anchor UE is in coverage or not does not affect the positioning procedure.
In additional high layer criteria, some AS layer criteria are essential to enable positioning procedure. And for the sake of select the appropriate anchor UEs, the wireless environment conditions of the link are critical to ensure a normal positioning reference transmission between target UE and anchor UE. And this is the first step for positioning. 
To ensure a good wireless environment, we can measure the RSRP and/or LOS/NLOS between target UE and candidate anchor UEs. For example, Target UE or anchor UEs can measure the RSRP between itself and counterpart. When the RSRP between target UE and anchor UE is above a certain threshold, this anchor UE can be used as a candidate anchor UE. For LOS/NLOS, Target UE or anchor UE can measure and judge whether the path between target UE and anchor UE is LOS or NLOS path. If there is a LOS path, this anchor UE can be used as a candidate anchor UE. 
[bookmark: OLE_LINK47]Proposal 3: The RSRP and LOS/NLOS should be considered in anchor UE selection, in addition to SA2 listed factors.
Session of SLPP
In 38.355, there are some remaining issues to be solved. 
	FFS if this involves single or separate SLPP sessions (LMF  UE1 and UE1  UE2).
· Editor's note	FFS on SLPP message header, e.g. cast type, UE ID
· Editor's note	FFS the details of initiator in SLPP-TransactionID.


[bookmark: OLE_LINK59]
RAN2 #119bis Agreement:
[bookmark: OLE_LINK56]Proposal 1 (modified): RAN2 agrees to support unicast SLPP/RSPP session-based operation and to study the applicability of groupcast/broadcast to SLPP/RSPP group operation.  FFS if groupcast/broadcast operation, if supported, would be session-based or session-less.

[bookmark: OLE_LINK55]RAN2 #120 Agreement:
Agreements:
Proposal 13 (modified)	RAN2 confirm that from RAN2 perspective, it is feasible to send at least the following positioning signaling for groupcast/broadcast (in addition to unicast):
•	SL positioning capability (5)
•	SL positioning assistance data (6)  
Location information is not excluded and can be further considered in normative work.
RAN2 #122 Agreement:
SLPP over PC5-U/Uu will support reliable transport for at least unicast. FFS groupcast.
For the SLPP message header, there are some candidate factors to be considered. The one is cast type. And the following agreements are all the conclusions about cast type in RAN2. And we can see that until now, RAN2 has not explicitly agreements to support groupcast and broadcast SLPP operation.  
	· Specify unicast session-based signalling and procedures to facilitate support of SL positioning for single target UE (it is not precluded to apply the procedures to multiple target UEs but no signaling optimizations will be considered for this case) [RAN2, RAN3]: 


And in RAN plenary #101 meeting, we has agreed that in Rel-18, RAN2 only specify unicast session-based signalling and procedures. Thus, we think cast type should not need to be included in the SLPP header. 
And the other information should be session ID. And the UE ID may not be necessary. Because the SL MAC header has include layer-2 destination ID and Layer-2 source ID. Thus we propose that
[bookmark: OLE_LINK91]Proposal 4: SLPP message header includes session ID. 
[bookmark: OLE_LINK85]For the details of initiator in SLPP-transaction ID, we can reuse LPP mechanism, which is “The instigator of an LPP session will always instigate the first LPP transaction, but subsequent transactions may be instigated by either end. LPP transactions within a session may occur serially or in parallel. LPP transactions are indicated at the LPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response)” 
[bookmark: OLE_LINK92]Proposal 5: For the details of initiator in SLPP-transaction ID, RAN2 reuses LPP mechanism. 
As for SLPP session management, in Uu-based positioning, LPP has no explicit procedures to establish, modify, or terminate a session, it is implemented implicitly by AMF, which includes a routing identifier in the additional information IE of the DL NAS TRANSPORT message which identifies the LMF and the positioning session between the AMF and LMF when a positioning session is being used. 
For sidelink positioning, especially, for out-of-coverage scenario, there is no AMF. And how to establish SLPP session is a problem that needs to be solved.
One solution is introduce explicit session management functionality in SLPP, which can dynamically add, delete and modify UEs. This solution brings huge of signalling overhead. And if SLPP session supports unicast operation, unicast connection needs to be established between a pair of UEs. And this functionality would obviously introduce additional workload. 
[bookmark: OLE_LINK34]Another solution is model SLPP session based on LPP, and there is not explicit session establish, modify and end procedure and session management can be implemented implicitly. When the UE cannot receive data from a particular session for a specific time, it will be considered that the session has been released. When UE receives message identified by previous session ID, it will consider it to be previous session. And then UE will handle this message as the previous session.
[bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK93][bookmark: OLE_LINK94]Proposal 6: Explicit session management (setup, modification, release) of SLPP procedure is not introduced in Rel-18.
[bookmark: _Ref528871418]Conclusions
In this contribution, we discuss the positioning enhancements of Rel-18 positioning sidelink positioning techniques. And the proposals are given as follows:
Observation 1: Server UE can be either co-located with a target UE/anchor UE, or operated by a separate UE.
Proposal 1: The capabilities of the target UE and the candidate anchor UEs are delivered to the server UE.
Proposal 2: For SLPP, RAN2 supports the transmission of the following transfer procedure based on request/response and unsolicited methods: capability transfer, assistance data transfer and location information transfer procedure.
Proposal 3: The RSRP and LOS/NLOS should be considered in anchor UE selection, in addition to SA2 listed factors.
Proposal 4: SLPP message header includes session ID. 
Proposal 5: For the details of initiator in SLPP-transaction ID, RAN2 reuses LPP mechanism. 
[bookmark: _GoBack]Proposal 6: Explicit session management (setup, modification, release) of SLPP procedure is not introduced in Rel-18.
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