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1. Introduction

In RAN2#121 meeting, the following agreements were made.
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.

The discovery and selection/reselection of anchor UEs as part of the sidelink positioning procedure are still FFS. In this contribution, we would like to discuss the details of this issue. 
2. Discussion 
2.1

Anchor UE Selection and Reselection

SA2 has agreed to reuse 5G ProSe Discovery procedures and V2X Communication procedures on Ranging/SL Positioning discovery, with the additional Ranging/SL Positioning parameters such as ProSe identifier or the Service Type identifier “Ranging/Sidelink Positioning” and the expected roles of the UE (i.e., Target UE, SL Reference UE, Located UE, Assistant UE, SL positioning Server UE). Besides such parameters agreed by SA2, as stated in [1], more AS layer criteria/parameters may be introduced for the purpose of anchor UE selection/reselection as part of the positioning procedure, but whether it is incorporated as part of the ProSe discovery procedure from upper layer or additionally e.g. as part of the sidelink positioning capability exchange also needs to be discussed.
In our understanding, after target UE selects the anchor UEs based on the AS layer criteria/parameters provided by ProSe discovery procedure or sidelink positioning capability exchange procedure, further reselection of anchor UEs may be needed due to reasons such as mobility and UE roles change of anchor UE. Different from TRPs for Uu positioning, the anchor UE for SL positioning may be in movement status. A proper anchor UE exists the possibility to become unsuitable for SL positioning of the target UE due to the movement of target UE and anchor UEs. For example, the reference signal becomes weaker when the distance between target UE and anchor UE become larger, or the propagation path changes from LoS to NLoS when an obstacle occurs in the path between target UE and anchor UE. Besides, the capability of anchor UE may also change, which leads to the UE role change of anchor UE. For example, an anchor UE may become not support transmitting SL-PRS due to power issues, or an anchor UE may not provide the absolute location for absolute positioning due to privacy issue.
With the above cases, the proper anchor UEs may be changed during a positioning session for a target UE. Therefore, the reselection mechanism for anchor UE has beneficial for keeping positioning service continuity. The selection and reselection of anchor UE may be divided into two different mechanisms respectively.
Observation 1 The proper anchor UEs may be changed due to reasons such as the mobility and UE role change during a positioning session of a target UE.

Proposal 1 The selection and reselection mechanisms of anchor UE are both supported for sidelink positioning.

Proposal 2 Anchor UE reselection aims to further reselect the better anchor UE for target UE during a positioning session. 

2.2

Mechanism for Anchor UE Reselection
Regarding the selection and reselection of anchor UE, a straightforward approach is to re-use the mechanisms for IDLE mode cell selection/reselection. Here we mainly discuss the mechanism for anchor UE reselection. For anchor UE reselection procedure of a target UE, the following two steps should be considered:

· Reselection evaluation initiation: when to initiate reselection evaluation/measurement for candidate anchor UEs and 

· Reselection execution: when/whether to execute the reselection to candidate anchor UEs.
For reselection evaluation initiation, target UE does not need to perform the measurement for the candidate anchor UEs, and decide when to initiate reselection evaluation/measurement for candidate anchor UEs based on the criteria only relative to the serving/current anchor UEs.

When the reselection evaluation/measurement for candidate anchor UEs is initiated, target UE can start to evaluate and determine the candidate anchor UEs. In this case, the criteria relative to the candidate anchor UEs and/or serving anchor UEs could be considered.
Observation 2 The selection and reselection of anchor UE could take the mechanisms of IDLE mode cell selection and resection as the baseline. 

Proposal 3 Target UE starts the reselection evaluation for candidate anchor UE when the reselection measurement initiation rules for the serving anchor UE are fulfilled.

Proposal 4 The AS layer criteria for anchor UE reselection should be defined and specified for reselection evaluation initiation and reselection execution respectively. 
Regarding the AS layer criteria, some common criteria, e.g., RSRP, LoS/NLoS, and distance, could be considered for both reselection evaluation initiation and reselection execution. The difference between reselection evaluation initiation and reselection execution is whether candidate anchor UEs are involved as parts of the criteria or not. For reselection evaluation initiation, the criteria are mainly threshold-like and only focus on the measurement of the serving anchor UE. For reselection execution, besides the threshold-like criteria, the criteria related to the comparison between the serving anchor UE and candidate anchor UE could also be considered.

Observation 3 The difference in the AS layer criteria between reselection evaluation initiation and reselection execution is whether candidate anchor UEs are involved as parts of the criteria or not.

Proposal 5 For reselection evaluation initiation, RAN2 may consider the following criteria only relative to the serving anchor UEs:  

· Option 1: RSRP of SL-PRS from the serving anchor UE becomes worse than threshold or changes beyond threshold
· Option 2: SL-PRS from the serving anchor UE is not or unlikely to be LoS path, e.g., the LoS indication becomes less than threshold
· Option 3: the distance between target UE and the serving anchor UE becomes larger than threshold
· Option 4: the capability of the serving anchor UE has changed, e.g., serving anchor UE location is no longer valid for absolute positioning, or the serving anchor UE no longer indicates the UE role supported by itself
Proposal 6 For reselection execution, RAN2 may consider the following criteria relative to the candidate anchor UEs and/or serving anchor UEs:
· Option 1: RSRP of SL-PRS from the candidate anchor UE becomes better than threshold 
· Option 2: RSRP of SL-PRS from the candidate anchor UE becomes offset better than that from the serving anchor UE
· Option 3: LoS indication of SL-PRS from the candidate anchor UE becomes less than threshold
· Option 4: LoS indication of SL-PRS from the candidate anchor UE becomes offset better than that from the serving anchor UE
· Option 5: the distance between target UE and candidate anchor UE becomes less than threshold

· Option 6: the distance between target UE and candidate anchor UE becomes offset less than that between target UE and candidate anchor UE

· Option 7: the capability of the candidate anchor UE supports the sidelink positioning service, e.g., the candidate anchor UE indicates the UE role supported by itself is anchor UE, but the already chosen anchor UE no longer support it
3. Conclusion
Based on the discussion above, we made the following observations:

Observation 1 The proper anchor UEs may be changed due to reasons such as the mobility and UE role change during a positioning session of a target UE.

Observation 2 The selection and reselection of anchor UE could take the mechanisms of IDLE mode cell selection and resection as the baseline. 

Observation 3 The difference in the AS layer criteria between reselection evaluation initiation and reselection execution is whether candidate anchor UEs are involved as parts of the criteria or not.

Based on the discussion above, we give the following proposals:

Proposal 1 The selection and reselection mechanisms of anchor UE are both supported for sidelink positioning.

Proposal 2 Anchor UE reselection aims to further reselect the better anchor UE for target UE during a positioning session. 

Proposal 3 Target UE starts the reselection evaluation for candidate anchor UE when the reselection measurement initiation rules for the serving anchor UE are fulfilled.

Proposal 4 The AS layer criteria for anchor UE reselection should be defined and specified for reselection evaluation initiation and reselection execution respectively. 

Proposal 5 For reselection evaluation initiation, RAN2 may consider the following AS layer criteria only relative to the serving anchor UEs:  

· Option 1: RSRP of SL-PRS from the serving anchor UE becomes worse than threshold or changes beyond threshold
· Option 2: SL-PRS from the serving anchor UE is not or unlikely to be LoS path, e.g., the LoS indication becomes less than threshold
· Option 3: the distance between target UE and the serving anchor UE becomes larger than threshold
· Option 4: the capability of the serving anchor UE has changed, e.g., serving anchor UE location is not valid for absolute positioning, or the serving anchor UE no longer indicates the UE role supported by itself
Proposal 6 For reselection execution, RAN2 may consider the following criteria relative to the candidate anchor UEs and/or serving anchor UEs:

· Option 1: RSRP of SL-PRS from the candidate anchor UE becomes better than threshold
· Option 2: RSRP of SL-PRS from the candidate anchor UE becomes offset better than that from the serving anchor UE
· Option 3: LoS indication of SL-PRS from the candidate anchor UE becomes less than threshold
· Option 4: LoS indication of SL-PRS from the candidate anchor UE becomes offset better than that from the serving anchor UE
· Option 5: the distance between target UE and candidate anchor UE becomes less than threshold

· Option 6: the distance between target UE and candidate anchor UE becomes offset less than that between target UE and candidate anchor UE

· Option 7: the capability of the candidate anchor UE supports the sidelink positioning service, e.g., the candidate anchor UE indicates the UE role supported by itself is anchor UE, but the already chosen anchor UE no longer support it
4. Reference

[1] R2-2301921, Summary of AI 8.2.2 Sidelink Positioning, Intel

1/3


