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1 Introduction
The R18 Positioning WI has been started since this February, and RAN2 and RAN1 have already had the primary discussion on all potential topics during last meeting.
Regarding the support of SL positioning, according to the work plan, the following topics need to be discussed,
· Start the discussion on signalling and procedures to facilitate support of SL positioning:

· Reporting signaling and procedures to facilitate support of SL positioning in all coverage scenarios and joint PC5-Uu scenarios; 

· Signaling to NG-RAN for SL positioning and service authorization as needed.

In this contribution, we provide initial discussion on the support of SL positioning.
2 Discussion
The initial question is about what UE type is taken into consideration from RAN3 perspective. According to the progress in RAN1, only target UE and anchor UEs are considered for sidelink positioning evaluation. And RAN2 has achieved the following agreements during last meeting,

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)

RAN2 do not intend to discuss assistant UE functionality in Rel-18.

According to RAN2 agreement, the positioning server UE will be considered while the assistant UE functionality will not be discussed by RAN2. However, the positioning server UE is introduced mainly to replace the functionality of LMF, so the introduction of positioning server UE may have little impact on RAN3.
In addition, if we firstly assume that both target UE and anchor UEs have capability to support sidelink positioning, it has been possible for target UE and anchor UEs to perform direct sidelink positioning operations; therefore, it may not be in a hurry to introduce assistant UE as defined by SA2 (which will also confirm the RAN2 agreement), considering that introducing more types of UEs may potentially complicate the whole procedure especially at the RAN side.

Proposal 1: It is suggested to prioritize the investigation on the case that only target UE and anchor UE are considered for sidelink positioning.
Furthermore, according to the conclusion part of TR 38.859 [1], we can observe that the positioning methods supported using SL measurements such as RTT-type solution(s) using SL, SL-AoA and SL-TDOA require more than one anchor UEs for a target UE, and the anchor UE could be either fixed or moving. In case of SL-only positioning, the network or the target UE needs to make sure that there are enough anchor UEs in adjacent that can be used. In addition, in legacy UL/DL Uu positioning, it is allowed for the LMF to determine TRPs for transmission/reception which belong to different NG-RAN node. Similarly, for in-coverage scenario, it should be allowed that the target UE and anchor UEs are RRC connected to different cells.

Proposal 2: Agree in principle that Target UE and different Anchor UEs can be connected to different cells for in-coverage scenario.
As indicated by TR 23.700-86 [2], SA2 has concluded on the service authorization to NG-RAN, which is considered as the only authorization aspect which would impact RAN3. According to TR 23.700-86, the following conclusion has been provided,
-
The specific Ranging/SL positioning service authorization to RAN include:

-
The "Ranging/SL positioning service authorized" indication based on UE subscription from UDM, indicating the UE is authorized to use Ranging/SL positioning service in the serving PLMN.

-
QoS parameters used by NG-RAN.

NOTE 4:
What QoS parameters of Ranging/SL positioning used by NG-RAN will be specified during normative phase.

NOTE 5:
The parameters list is not exhausted. Additional parameters can be added during normative phase.

It can be observed from the SA2 conclusion that the NG-RAN node seems not be able to know the exact role of a UE (i.e. the target UE or the anchor UE) authorized to use Ranging/SL positioning service over NGAP.
However, in case of resource allocation Scheme 1 which stands for a network-centric operation SL PRS resource allocation, RAN1 has achieved the following agreement during last meeting,

Agreement
Regarding Scheme 1 SL-PRS resource allocation, do not further consider a transmitting UE to receive the SL-PRS resource allocation through higher layers from the LMF (i.e. Option 1 is not pursued further). 

The above RAN1 agreement indicates that the gNB should be involved for Scheme 1 SL-PRS resource allocation. As a consequence, if the NG-RAN does not know the exact role of a UE, the NG-RAN is unable to perform configuration to the right target UE by merely obtaining the authorization information over NGAP.
Observation 1: According to SA2’s conclusion in TR 23.700-86, the NG-RAN seems not be able to know the exact role of a UE by merely obtaining the authorization information over NGAP.

Proposal 3: NG-RAN should know the exact role of a UE. FFS on how (may wait for further progress from other WGs).

Another major issue is the configuration aspect, after the network and participating UEs (target UE or anchor UEs) obtains the authorization information, it would be possible for the network to make proper configurations to participating UEs subsequently. And the most important aspect related to configuration is how to allocate SL-PRS resources for participating UEs. 

For Scheme 1 which has RAN3 impact, before the SL-PRS resource allocation, it would be necessary to decide which anchor UEs are chosen for a target UE for sidelink positioning. In order to help the anchor UE selection, the target UE needs to know beforehand which anchor UEs are in proximity, i.e. the target UE/anchor UE should be able to discover the adjacent anchor UEs/target UE by using the existing Direct Discovery procedure over PC5 as much as possible.

Observation 2: Target UE and anchor UEs should be able to perform Direct Discovery/Direct Communication procedures by reusing the current procedure over PC5 as much as possible, so that to identify the adjacent anchor UEs for a target UE.
After the acquisition of anchor UE information for a target UE, the anchor UE selection can be performed. And it is still open on the issue that which entity to perform anchor UE selection. And there are potentially two options on the table,

Option1: Target UE

Option2: LMF

The reason to raise Option1 is that Target UE is the place that directly obtains anchor UE information, and Target UE is the direct place to understand the quality of PC5 links between Target UE and anchor UEs, so it is straight-forward to think of Target UE as the entity to also perform anchor UE selection. While for Option2, since as mentioned above, LMF has more knowledge on UE capabilities, TRP information, anchor UE information, etc., and besides SL-only positioning, other positioning including Uu-only and joint positioning can also be considered and decided by LMF, so LMF would be one of the potential entities that is able to perform anchor UE selection.

Proposal 4: Agree in principle that for IC scenario, the following entities are considered as options to perform anchor UE selection for sidelink positioning,

· Option1: Target UE

· Option2: LMF

After the anchor UE selection, as the next step, the entities involved perform SL-PRS resource allocation procedure. Considering two schemes proposed by RAN1 (network-centric and UE-autonomous), there could be RAN3 impact especially for Scheme 1, i.e. the resources of SL-PRS can be configured by the network once required, and the existing mechanism for UL-TDOA to configure UL SRS for positioning can be considered and reused. To be more specific, the LMF is able to request the SL-PRS resources for participating UEs, and the NG-RAN is responsible for configuring and providing SL-PRS to LMF as requested. In addition, a subsequent activation procedure can also be considered for the purpose of power saving of participating UEs.

Proposal 5: Agree in principle that the following mechanism is considered to perform Scheme 1 SL-PRS resource allocation for sidelink positioning: NG-RAN provides SL-PRS configuration for an anchor/target UE as requested by LMF. A subsequent activation procedure can also be considered.
3. Conclusion

Based on the above, we have the following observations and proposals
Proposal 1: It is suggested to prioritize the investigation on the case that only target UE and anchor UE are considered for sidelink positioning.
Proposal 2: Agree in principle that Target UE and different Anchor UEs can be connected to different cells for in-coverage scenario.
Observation 1: According to SA2’s conclusion in TR 23.700-86, the NG-RAN seems not be able to know the exact role of a UE by merely obtaining the authorization information over NGAP.

Proposal 3: NG-RAN should know the exact role of a UE. FFS on how (may wait for further progress from other WGs).

Observation 2: Target UE and anchor UEs should be able to perform Direct Discovery/Direct Communication procedures by reusing the current procedure over PC5 as much as possible, so that to identify the adjacent anchor UEs for a target UE.
Proposal 4: Agree in principle that for IC scenario, the following entities are considered as options to perform anchor UE selection for sidelink positioning,

· Option1: Target UE

· Option2: LMF

Proposal 5: Agree in principle that the following mechanism is considered to perform Scheme 1 SL-PRS resource allocation for sidelink positioning: NG-RAN provides SL-PRS configuration for an anchor/target UE as requested by LMF. A subsequent activation procedure can also be considered.
References
[1] TR 38.859
[2] TR 23.700-86
