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Introduction
In last RAN2 meeting, the following agreements of SL positioning are reached:
Agreement:
PC5-U is used for transport of SLPP.

Agreement:
With respect to the overall signaling procedure for PC5-only positioning (including at least IC and OOC; FFS if there are differences for PC), it is proposed to agree that the sidelink positioning procedure comprises the following series of steps as a baseline, between the LMF/positioning server UE/NG-RAN/candidate Anchor UE(s) and Target UE(s):
1. Triggering event
2. Sidelink positioning capability exchange 
3.	Sidelink positioning assistance data transfer
4.	SL Positioning Request Location Information
5.	Measurement of SL-PRS
6.	Location calculation
7.	SL Positioning Provide Location Information
Some steps may have dependencies on SA2 and can be revisited in this light.  The order is subject to further discussion.  FFS if discovery and selection of anchor UEs and/or server UE are part of the positioning layer in RAN2 scope.
LS to SA2 to ask for confirmation and guidance on the SA2 aspects.

Agreement:
RAN2 do not intend to discuss assistant UE functionality in Rel-18.
To be indicated in the LS to SA2 in discussion [409].

Direct ranging between two UEs with the server providing assistance to both sides is not precluded.

Agreement:
RAN2 confirm that for cases without LMF involvement, besides method determination, assistant data distribution and anchor UE selection (agreed in RAN2), the SL positioning server UE may perform SL-PRS configuration coordination and location calculation.

In this contribution, we further discuss the sidelink positioning issues with respect to protocol, signalling procedure, anchor UE selection etc and express our opinions. 
2 Discussion
1 
Initiation of SL positioning 
In traditional Uu-based positioning, there are three types of location request: MT-LR, MO-LR and NI-LR. The triggering of location service is invoked at LCS client/AF/network. For SL positioning, MO-LR can be applicable to IC and OOC scenarios. MT-LR and NI-LR can be applicable only for IC scenarios when the relay scenario is not considered. Regarding triggering of sidelink positioning, RAN2 has agreed to wait for SA2 at RAN 2 #119-e meeting as follows:
	RAN2 wait for SA2 on the triggering of the positioning procedures from upper layers


[bookmark: OLE_LINK96][bookmark: OLE_LINK97]However we also would like to discuss the issue about which entity determines whether to trigger a sidelink positioning request or not, because it is important for SL positioning to guarantee the positioning latency.
Observation 1: MO-LR can be applicable for all coverage scenarios, whereas MT-LR and NI-LR can be applicable for only in-coverage scenarios.
In sidelink positioning, if a target UE is outside of network coverage, that is standalone mode, the target UE can decide to trigger a sidelink positioning. In in-coverage, similar to Uu-based positioning, the LMF can decide whether to trigger a sidelink positioning request or not. However, it is not feasible to decide positioning type by LMF due to lack of sidelink positioning related information before discovery and capability exchange procedure. So that, there will be a situation that sidelink positioning is in progress, and it is found that there is no suitable anchor UEs for sidelink positioning or the number of anchor UEs is not enough to locate a target UE. In this cases, sidelink positioning will fail and the LCS QoS of location request cannot be satisfied by sidelink positioning. In order to avoid this situation, before the LMF decides which positioning type (Uu-positioning or sidelink-positioning or hybrid) to use, the UE capability, discovery related information can be informed to LMF. 
However, the above solution also increases the signalling interaction procedure and increases the positioning delay. 
And another simple solution is that UE can directly determine whether to trigger a sidelink positioning request or not when a UE initiates a location service request within network coverage. And then discovery procedure can be executed immediately which can reduce signalling overhead.
And for MT-LR/NI-LR, since the request is triggered by the network, whether to trigger sidelink positioning can follow Uu-traditional procedure and it is up to LMF to decide which positioning type can be invoked. Thus, we propose that,
Proposal 1: When a UE initiates a location service request within network coverage, UE can determine whether to trigger a sidelink positioning request or not. 
Proposal 2: For OOC coverage, only UE can determine whether to trigger a sidelink positioning request or not.
When Uu positioning is in progress, it may happen that Uu positioning cannot meet the LCS QoS requirements or the network environment deteriorates, so that only Uu positioning cannot meet the LCS requirements, thus, joint PC5 and Uu positioning can be used to improve positioning performance. And which entity determines to trigger a sidelink positioning request when a Uu positioning is in progress needs to be discussed. In our opinion, UE or LMF can determine whether to trigger additional sidelink or Uu-based positioning based on conditions, for example, location estimate is insufficient or current channel state is poor. If LMF decides to enable sidelink positioning, UE may be need to provide some assistance information such as channel condition, which increases signalling overhead. Thus, from this perspective, it may be a more direct way for UE to determine whether to trigger a sidelink positioning or not. 
Proposal 3: UE can determine whether to trigger a sidelink positioning request when Uu positioning is in progress.
 Discovery and Anchor UE (re)Selection
After initiate sidelink positioning, we need to find suitable anchor UEs to assist positioning target UE. SA2 has agreed that both model A and model B discovery are supported for the 5G ProSe capable UEs discovery. And for selection suitable anchor UEs, discovery procedure can be used to filter out candidate anchor UEs in advance. 
There are different kinds of positioning requirements such as different positioning types (i.e. ranging, relative positioning or absolute positioning), different UE mobility (i.e. UE speed, direction) or different UE types (i.e. RSU, VUR etc). For example, absolute positioning requires only anchor UE with known absolute geographic location. This information can be delivery by discovery solicitation message or announcement message. After receiving discovery message, UE can decide whether to be a candidate anchor UE. 
For the sake of select the appropriate anchor UEs, besides high layer criteria in the discovery procedure, AS layer criteria should also be considered due to the uncertainty of wireless environment, channel condition such as NLOS/LOS indication and signal strength of AS layer criteria may be considered.
[bookmark: OLE_LINK5]Proposal 4: Discovery procedure can be used for filter candidate anchor UEs by considering positioning requirement, such as absolute or relative positioning, UE types or UE mobility characteristics (i.e. UE speed, direction), etc. Send LS to SA2 to inform them of RAN2 agreements.
Proposal 5: Anchor UE can be selected by considering signal strength, channel condition between target UE, candidate anchor UE or server UE.
Session of SLPP
In RAN2 #120 meeting, RAN2 agrees to support SLPP session-based operation.  
Agreements:
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.
Agreement:
Sidelink positioning supports a session-based concept in SLPP, in which signalling messages within a session can be associated with one another by the involved UEs.  The relationship to upper-layer designs from SA2 can be discussed during normative work.
FFS if there is also sessionless operation and what aspects of session-based operation would not be included.
Agreement:
At least in the case that positioning methods are supported that do not require a mutual exchange of SLPP messages associated with one another among UEs, SLPP sessionless operation can be supported.  FFS if sessionless operation can be operated with security.
And in the SA2 LS [2], SA2 has agreed the following. 
	A Ranging/SL Positioning layer is introduced on the Target UE/Reference UE/SL Positioning Server UE under Application layer and above AS layer to handle service request received from application layer and to control the Sidelink Positioning and Ranging operation:
-	Functionalities supported by the Ranging/SL Positioning layer include discovery of the UE(s) in proximity that can participate in Sidelink Positioning and Ranging service sessions and control signalling between UEs or among a group of UEs or between UE and LMF to manage and coordinate the Sidelink Positioning and Ranging operations.
-	The group management can be performed at application layer, and the application layer may provide group identifier information to the Ranging/SL Positioning layer. 
NOTE 1: Potential group management within RSPP layer is out-of-scope of SA2.
-	Information exchanged between Ranging/SL Positioning layer and lower layer includes one time or periodic ranging, ranging for distance or direction measurement or both.
NOTE 2: Further information may be identified in the normative phase.


We can see that ranging/SL positioning layer is introduced to handle service request received from application layer. In order to maintain sidelink positioning session, first of all, sidelink positioning session can be identified in SLPP layer. So session ID should be introduced to identify sidelink positioning session messages. 
Proposal 6: SLPP layer should maintain SLPP session, i.e. introduce SLPP session ID in SLPP messages.
Similar to LPP protocol, single SLPP session is used to support a single location request. We think that legacy LCS service request cases (i.e. MT-LR, MO-LR, NI-LR) can be applied to trigger sidelink positioning cases. But this needs SA2 confirm. 
Proposal 7: Single SLPP session is used to support a single location request as LPP.
Proposal 8: RAN2 agree to send LS to SA2 to check whether legacy LCS service request cases can be applied to sidelink positioning cases.
As for SLPP session management, in Uu-based positioning, LPP session is a service layer concept, and 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. 
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, in which:
· A session is used between a location server/the anchor device and the target device. 
· A single SLPP session is used to support a single location requst.
· A single SLPP session consist of one or more transactions, with each LPP transaction performing a single operation (capability exchange, assistance data transfer, or location information transfer).
Proposal 9: Any explicit session management SLPP procedure is not necessary.
SL positioning protocol stack
In the last meeting, RAN2 agreed to future study the following three protocol options between UE and LMF for hybrid PC5+Uu positioning and PC5-only positioning in-coverage 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
From RAN2 perspective, option 2 has least spec impact and ensures that the protocol between UE and LMF, and UEs can be defined as common as possible.
Proposal 10: For protocol between UE and LMF, SLPP/RSPP can be transported as a container within LPP.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Resource Allocation 
For resource coordination and scheduling, in scheme 1, because the positioning needs to be completed by multi-point cooperation, network can cooperate to allocate SL-PRS resources in a centralized way for multiple UEs. And SL positioning server UE can serve as a collaboration node to distribute network scheduled resources. 
And for scheme 2, we can reuse SL communication resource allocation coordination scheme: inter-UE-coordination. And the further enhancements for scheme 2 can be performed in SL topic.
More specifically, for scheme 1 resource allocation, the gNB may allocate resources for SL-PRS in a centralised manner. In order to obtain the relative or absolute positioning estimate for a positioning session, multiple UEs may be involved as shown in Figure 1. Purple UE may be as a target UE requiring positioning estimate. And other white UEs serve as anchor UEs to transmit or measurement SL PRS to support positioning of target UE. According to the current resource allocation scheme, the in-coverage UEs will request the serving gNB to obtain the SL-PRS resources respectively, and out-of-coverage UEs will obtain the resources through sensing by itself. 
And in order to reduce signalling overhead between UE and gNB for in-coverage UEs or to avoid sensing procedure for out-of-coverage UEs, RAN2 can further study mode1 coordination of SL PRS resources scheme. In this scheme, network can cooperate to allocate SL-PRS resources in a centralized way for multiple UEs participating a SL positioning session regardless of UE within out-of-coverage or in-coverage.



Figure 1. SL positioning scenario for centralised resources allocation
Proposal 11: RAN2 to specify mode1 coordination of SL PRS resources for multiple UEs participating a SL positioning session.
[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: MO-LR can be applicable for all coverage scenarios, whereas MT-LR and NI-LR can be applicable for only in-coverage scenarios.
Proposal 1: When a UE initiates a location service request within network coverage, UE can determine whether to trigger a sidelink positioning request or not. 
Proposal 2: For OOC coverage, only UE can determine whether to trigger a sidelink positioning request or not.
Proposal 3: UE can determine whether to trigger a sidelink positioning request when Uu positioning is in progress.
Proposal 4: Discovery procedure can be used for filter candidate anchor UEs by considering positioning requirement, such as absolute or relative positioning, UE types or UE mobility (i.e. UE speed, direction)etc. Send LS to SA2 to inform them of RAN2 agreements.
Proposal 5: Anchor UE can be selected by considering signal strength, channel condition between target UE, candidate anchor UE or server UE.
Proposal 6: SLPP layer should maintain SLPP session, i.e. introduce SLPP session ID in SLPP messages.
Proposal 7: Single SLPP session is used to support a single location request as LPP.
Proposal 8: RAN2 agree to send LS to SA2 to check whether legacy LCS service request cases can be applied to sidelink positioning cases.
Proposal 9: Any explicit session management SLPP procedure is not necessary. 
Proposal 10: For protocol between UE and LMF, SLPP/RSPP can be transported as a container within LPP.
Proposal 11: RAN2 to specify mode1 coordination of SL PRS resources for multiple UEs participating a SL positioning session.
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