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1. Introduction
In RAN2#121 bis-e[1], there was some progress on SL positioning, but several areas still left open issues and require more clarification. In this contribution, we would like to discuss sidelink positioning open issues.
2. Discussion  
2.1 Discovery messages
In RAN2#121 bis-e meeting, RAN2 made the following agreement [1].
	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)..


RAN2 confirmed that discovery messages include at least an indication of UE role (e.g., anchor UE, target UE, server UE). The following discovery models can be considered for discovery of anchor UEs for SL positioning. 
Anchor UE initiated: LMF (or server UE) triggers an anchor UE and the anchor UE broadcasts (at least for target UE) its information.
Target UE initiated: Target UE sends a solicit message to discover anchor UEs (message 1). Anchor UE responds to the target UE (message 2). 
Based on the above examples, the following proposal is made.
Proposal 1: Study discovery model(s) (e.g., anchor UE initiated, target UE initiated) to discover anchor UEs and contents of discovery messages for each model.
RAN2 already discussed various information in the discovery message but still FFS how much information is indicated about anchor UEs. We need to consider including some essential/beneficial information in a discovery message. For instance, positioning methods supported by the anchor UE is essential information. Once a target UE detects available positioning methods via the discovery message, the target UE can determine anchor UEs based on supported positioning methods reported by anchor UEs.
In addition, we can consider including UE location in a discovery message transmitted by anchor UEs. According to section 5.2.2 [2], describes that a Target UE may discover and select one or more Located UEs (and other Reference UEs) to be used in the Ranging/SL positioning procedures as specified in clauses 5.3 to 5.5. Optionally, to assist the Target UE the LMF may provide to the Target UE a list of candidate Located UE(s).
NOTE:	The role of being "Located UE" is dynamic and can change over time, in particular if the Located UE is moving. Hence, the discovery results need to be refreshed if there is a (significant) delay between discovery and initiating of a ranging procedure with a discovered Located UE. How often this is done is up to UE implementation.
According to [2], a located UE is defined that location is known or is able to be known using Uu based positioning. Even RAN2 does not introduce a definition of located UE [3], some anchor UEs can be considered as the located UEs in SA2.
A target UE may discover and select at least one located UEs for Ranging/SL positioning procedure. Based on the notes, the location of the located UE can be changed due to moving. If the located UE moved, the located UE includes its updated location (e.g., absolute position) in a discovery message to be used SL positioning procedure for the target UE.
Proposal 2: Positioning method supported by anchor UEs, location information and positioning method used to determine the location information included in a discovery message from anchor UEs.
2.2 Discovery procedure in IC and PC
In RAN2#121 bis-e meeting, RAN2 made the following agreement [1].
	Agreement:
Discovery procedure is included in the sidelink positioning procedure at least for out of coverage scenario.


In OoC case, it is straightforward to let a server UE orchestrate positioning because an LMF is not involved in SL positioning. However, we are not sure whether to perform a discovery procedure for server UE in IC (In-coverage) or PC (partial-coverage). When a target UE is in IC or PC, it is feasible to allow the target UE detect a server UE for performing the SL positioning procedure without involving the LMF. 
In addition, when a target UE can act as SL positioning server UE [2] (e.g., server UE function being supported), we are not sure an LMF needs to be involved in the SL positioning procedure.
Proposal 3: Study necessity of support positioning using the server UE in IC and PC scenarios.
2.3 Anchor UE selection
In RAN2#121 bis-e meeting, RAN2 made the following agreement [1].
	Agreement: 
Anchor UE selection can be included in the sidelink positioning procedures at least for out of coverage scenario.


It is still unclear whether anchor UE selection needs to be included in IC or PC scenario. If we consider anchor UE selection allowed in IC or PC scenario, various cases and options can be considered. In the last RAN2 meeting, some companies already proposed how to select anchor UEs [4][5]. The selection means which entity (e.g., target UE or LMF (or server UE)) may select anchor UEs for SL positioning procedure among detected candidate anchor UEs.
Case 1) Selection with LMF involvement (e.g., IC or PC scenario)
Option 1: The target UE may provide the list of discovered candidate anchor UEs to the LMF and the LMF selects anchor UEs.
Option 2: The LMF may provide a list of candidate anchor UEs to the target UE and the target UE selects the anchor UEs within the list.
Case 2) Selection with server UE involvement (e.g., OoC scenario)
Option 3: The target UE may provide the list of discovered candidate anchor UEs to the server UE and the server UE selects anchor UEs 
Option 4: The server UE may provide a list of candidate anchor UEs to the target UE and the target UE selects the anchor UE within the list.
For options 2 and 4, the target UE needs to be configured (or preconfigured in OoC) with some criteria for anchor UE selection by an LMF (or server UE). The selection criterion may comprise one or more conditions. For instance, a threshold of the signal strength between anchor or target UE, supporting SL positioning methods, RSU (or located UE). 
We can consider an assumption for the option 4. For instance, once an OoC target UE discovers a server UE (in advance to anchor UE being detected), the server UE may provide a list of anchor UEs for selection. It is beneficial that the target UE does not need to monitor discovery signals from anchor UEs.
Proposal 4: Support a target UE to determine anchor UEs based on a criterion.
Proposal 5: Specify selection criteria for anchor UE selection by a target UE.
Proposal 6: For OoC, a target UE discovers the server UE and server UE provides a list of anchor UEs.
2.4 UE status change
So far, there was no RAN2 discussion on how to support service continuity. It’s not clear what happens if target UE or anchor UE status changed (e.g. switching between IC and PC, OoC and PC, IC and OoC) in the middle of SL positioning procedure. 
For instance, an OoC target UE is connected with a server UE, but the target UE may change UE status IC (from OoC). In this case, the IC target UE may consider whether to connect with an LMF or to maintain the connection with the server UE. Given that some impacts are expected due to UE status change. Thus the status change cases should be studied.
Proposal 7: Study the impact of target or anchor UE status change (IC-PC, OoC-PC, IC-OoC) in the middle of the SL positioning procedure.
2.5 SL priority
In RAN1#112 meeting, RAN1 made the following agreement [6].
	Agreement:
From RAN1 perspective, priority value for SL PRS should be provided by higher layers from Tx UE perspective


In the last RAN2 meeting, one company [7] discussed an issue of an SL priority value for SL-PRS. The SL priority value is needed an indication of the first stage SCI field as well as mode 2 resource selection procedure. In SL data transmission, an SL priority is associated with an SL logical channel and defined QoS (e.g., mapping between a QoS flow and SL data radio bearer). 
For instance, when SL data belong to a logical channel, the SL priority is determined based on the the associated logical channel. In contrast, considering an SL PRS, the SL PRS is not SL data and thus not associated with a specific logical channel as well as defined QoS. Given that RAN2 should study how to determine an SL-priority value of the SL PRS.   
Proposal 8: Study how priority for SL-PRS can be determined, given defined QoS.
3. Conclusion
In this contribution, the following proposals were made:
Proposal 1: Study discovery model(s) (e.g., anchor UE initiated, target UE initiated) to discover anchor UEs and contents of discovery messages for each model.
Proposal 2: Positioning method supported by anchor UEs, location information and positioning method used to determine the location information included in a discovery message from anchor UEs.
Proposal 3: Study necessity of support for the server UE in IC and PC scenarios 
Proposal 4: Support a target UE to determine anchor UEs based on a criterion.
Proposal 5: Specify selection criteria for anchor UE selection by a target UE.
Proposal 6: For OoC, a target UE discovers the server UE and server UE provides a list of anchor UEs.
Proposal 7: Study the impact of target or anchor UE status change (IC-PC, OoC-PC, IC-OoC) in the middle of the SL positioning procedure.
Proposal 8: Study how priority for SL-PRS can be determined, given defined QoS.
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