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Introduction
In RAN2 #121-bis meeting, the following agreements of SL positioning are reached:
Agreements:
RAN2 confirms that discovery messages will be used to carry information for targeted discovery and candidate selection of SL positioning UEs, including at least the indication of anchor UE, target UE. and server UE roles.  FFS how much information is indicated about anchor UEs (e.g., knowledge of location).
The UE role information is indicated in the discovery SLPP metafield.  FFS if this applies to both discovery modes and which messages.

Agreements:
LS on group positioning is postponed for a reply from next meeting.
WA: RAN2 understand that group positioning is to acquire location estimates of multiple target UEs (absolute positioning) or multiple UE pairs (Ranging/relative positioning) per LCS request, in line with the guidance already received from SA2.
WA: At least part of the group management for group positioning is performed at upper/application layer.

Agreements:
Sidelink Positioning Architecture in Figure 1-4 on R2-2304301 is taken as baseline in TS 38.305 for further discussion.
RAN2 understanding is that there is no impact to LTE specs from this objective.

Agreement:
Anchor UE and target UE roles can be shown in the sidelink positioning procedures in stage 2.  Server UE can be further discussed at least for the case that the server UE is separate from the target and anchor.

Agreement:
Discovery procedure is included in the sidelink positioning procedure at least for out of coverage scenario.

Agreement:
Anchor UE selection can be included in the sidelink positioning procedures at least for out of coverage scenario.

Agreements:
R2 agree that for session-based SLPP, a SLPP session is used among UEs in PC5-only case in order to obtain location related measurements/location estimates, to transfer assistance data, or to exchange of capabilities.
RAN2 agree that for session-based SLPP, a single SLPP session is created to support a single location request at least in case of a single target UE; FFS how sessions work if there are multiple target UEs in a single location request. 
TP in R2-2304005 is postponed.
RAN2 agree that, for session-based SLPP, SLPP transactions are indicated at the SLPP protocol level with a transaction ID in order to associate messages with one another (e.g., request and response)”
RAN2 agree that for session-based SLPP, messages within a transaction are linked by a common transaction identifier.
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 the last SA2 meeting, several CRs have agreed to support SL-MO-LR, SL-MT-LR. SL-MO-LR procedure means that a designated UE1 (Target UE) obtains sidelink positioning/ranging location results for the UE1 using one or more other UEs designated UE2, UE3, … UEn (i.e. Reference/Located UEs) with the assistance of an LMF in a serving PLMN for UE1. This SL-MO-LR procedure means that at least one UE is in network coverage, and the LMF participates in positioning procedure. And if all UEs are out of network coverage, this is PC5-only positioning. And the general procedure refers to figure 1. 


Figure 1 A general SL positioning procedure for out-of-coverage PC5-only scenarios
SL-MT-LR procedure is enable an LCS client or AF to obtain Ranging/Sidelink Positioning location results for a group of n UEs (n ≥ 2), i.e.  UE1, UE2, … UEn. 
Thus we can see that sidelink/ranging positioning can be initiate by LCS client, AF, NEF or target UE. 
Observation 1: From SA2 agreement, SL-MT-LR, SL-MO-LR are supported and location request can come from the client, AF, anchor UE or target UE.
Agreement:
Anchor UE and target UE roles can be shown in the sidelink positioning procedures in stage 2.  Server UE can be further discussed at least for the case that the server UE is separate from the target and anchor.
In last RAN2 meeting, RAN2 agrees that anchor UE and target UE roles can be shown in the sidelink positioning procedures in stage 2. And there is a controversial point that whether the server UE is one of 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 capability of server UE, such as positioning calculation, method determination, assistant data distribution etc. And there 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. 
Proposal 1: Server UE can be either co-located with a target UE/anchor UE, or operated by a separate UE.
Discovery and Anchor UE (re)Selection
Agreements:
RAN2 confirms that discovery messages will be used to carry information for targeted discovery and candidate selection of SL positioning UEs, including at least the indication of anchor UE, target UE. and server UE roles.  FFS how much information is indicated about anchor UEs (e.g., knowledge of location).
The UE role information is indicated in the discovery SLPP metafield.  FFS if this applies to both discovery modes and which messages.

Agreement:
Discovery procedure is included in the sidelink positioning procedure at least for out of coverage scenario.

Agreements:
RAN2 confirms that discovery messages will be used to carry information for targeted discovery and candidate selection of SL positioning UEs, including at least the indication of anchor UE, target UE. and server UE roles.  FFS how much information is indicated about anchor UEs (e.g., knowledge of location).
The UE role information is indicated in the discovery SLPP metafield.  FFS if this applies to both discovery modes and which messages.
The above agreement was reached in the RAN2 #121 and #121bis meetings. We can see that RAN2 confirms that UE roles will be indicated in discovery messages. And last SA2 meeting, there is a LS to RAN2 [1]. SA2 also agreed that SLPP metadata field will be included in discovery message. And at least the supported UE role will be included in the contents of this field. 
	SA2 LS in
Question 2: Regarding the step 1 trigger event, RAN2 would like to understand whether SA2 will specify the triggering event for an SLPP session? 
SA2 Answer: As defined in procedures for UE-only Operation and Network-based Operation in the attachments, the service request received from Ranging/SL Positioning application layer (triggered by a SL Positioning Client UE over PC5 or by any application on the UE) and the service request received from LMF triggers the UE discovery and then the SLPP session.
Regarding to UE discovery and selection, SA2 has decided to include an RSPP (i.e. SLPP) metadata field during discovery, the contents of which are to be specified by RAN2. SA2 expects RAN2 to include at least the supported UE roles (e.g. SL Reference UE, Located UE, SL Positioning Server UE) in the contents of this field. Note that in SA2 we distinguish between SL Reference UE and Located UE roles, and hence sincerely ask RAN2 to specify how these roles (or an equivalent thereof) can be conveyed using the RSPP metadata field.


In addition to UE roles, there are still a lot of other information that could be considered in discovery messages. Considering 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), it can be transmitted in discovery messages. For example, if current location request requires absolute positioning results, only anchor UE with known absolute geographic location can be selected. And current UE mobility characteristics (i.e. UE speed, direction) can be transmitted in discovery messages. This message can be used to filter candidate anchor UEs/server UE. 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. 
Proposal 2: In addition to UE roles, RAN2 can also consider absolute or relative positioning, UE types or UE mobility characteristics (i.e. UE speed, direction) during discovery procedure.
	SA2 LS in
In addition, SA2 has the following questions regarding UE discovery and selection:
Question 1: What are the criteria from RAN2 perspective for the selection of a Located UE and SL Positioning Server UE? And when does the selection take place?


And the SA2 LS in S2-2305735 also asks RAN2 a question regarding UE discovery and selection, the specific question is described in the above. 
Agreement:
Anchor UE selection can be included in the sidelink positioning procedures at least for out of coverage scenario.
In our opinion, 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.
Proposal 3: 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.



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 4: 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 5: 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 6: Any explicit session management SLPP procedure is not necessary.
Group Positioning
Agreements:
LS on group positioning is postponed for a reply from next meeting.
WA: RAN2 understand that group positioning is to acquire location estimates of multiple target UEs (absolute positioning) or multiple UE pairs (Ranging/relative positioning) per LCS request, in line with the guidance already received from SA2.
WA: At least part of the group management for group positioning is performed at upper/application layer.
In RAN2 #121bis meeting, the above agreements are reached. And for in line with SA2’s guidance and to continue our work, RAN2 achieves two work assumptions about group positioning definition and group management. For group management, some companies have concerns about whether SLPP layer should be a participant in group management. In our opinion, group positioning is to acquire location estimates of multiple target UEs or multiple UE pairs, which originates from the application layer location requirements. Of course, it is up to upper/application to form a group. And in the SA2 LS [2], as shown in section 2.3, group management can be performed at application layer, and the application layer may provide group identifier information to the Ranging/SL Positioning layer. The existing V2X/Prose transport mechanism can be reused to mapping Application layer group ID information to Destination Layer-2 ID/ group ID. From AS layer perspective, the mapping of Layer 2 ID to specific UE within the group is handled by the upper layer. Any impacts to RAN2 specifications is not foreseen.
Proposal 7: RAN2 to confirm that group management for group positioning is handled by the upper/application layer and no impact is foreseen in RAN2.
Proposal 8: The group ID and/or Destination layer 2 ID for group positioning shall be provided by the upper layers.
SL positioning protocol stack
In the RAN #119 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 for hybrid PC5+Uu positioning and PC5-only positioning. And several companies have concern that for PC5-only positioning, the UE have to support LPP. In our opinion, UE only need to support part of LPP functionality, such as container transmission and reception.
Proposal 9: For protocol between UE and LMF, SLPP/RSPP can be transported as a container within LPP for hybrid PC5+Uu positioning and PC5-only positioning.
[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 2. 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 2. SL positioning scenario for centralised resources allocation
Proposal 10: 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:
[bookmark: OLE_LINK6]Observation 1: From SA2 agreement, SL-MT-LR, SL-MO-LR are supported and location request can come from the client, AF, anchor UE or target UE.
Proposal 1: Server UE can be either co-located with a target UE/anchor UE, or operated by a separate UE.
Proposal 2: In addition to UE roles, RAN2 can also consider absolute or relative positioning, UE types or UE mobility characteristics (i.e. UE speed, direction) during discovery procedure.
Proposal 4: SLPP layer should maintain SLPP session, i.e. introduce SLPP session ID in SLPP messages.
Proposal 5: RAN2 agree to send LS to SA2 to check whether legacy LCS service request cases can be applied to sidelink positioning cases.
Proposal 6: Any explicit session management SLPP procedure is not necessary.
Proposal 7: RAN2 to confirm that group management for group positioning is handled by the upper/application layer and no impact is foreseen in RAN2.
Proposal 8: The group ID and/or Destination layer 2 ID for group positioning shall be provided by the upper layers.
Proposal 9: For protocol between UE and LMF, SLPP/RSPP can be transported as a container within LPP for hybrid PC5+Uu positioning and PC5-only positioning.
Proposal 10: RAN2 to specify mode1 coordination of SL PRS resources for multiple UEs participating a SL positioning session.
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