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1. Introduction
At the last RAN2 meeting, some agreements were reached on the Sidelink Positioning as follows:
	Agreements:

Proposal 1 (modified): Confirm that for sidelink positioning in-coverage, partial coverage and out-of-coverage scenarios shall be supported.  FFS if partial coverage case assumes anything about which UEs are in coverage.

Proposal 2: Study the architecture and signaling procedures to enable at least the following two operation scenarios:

-
Operation Scenario 1: PC5-only-based positioning.

-
Operation Scenario 2: Combination of Uu- and PC5-based positioning.
RAN2 follow SA2 on the architecture, including the possibility of a UE as a location server.  FFS from RAN2 perspective if there are cases without a UE in the location server role.

Proposal 4 (modified): Align with SA2/RAN1 on the terms for sidelink positioning, and introduce the following terms of UE role as the baseline for further discussion:

-
Target UE: UE to be positioned
-
Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
Additional roles can be considered.

…


In addition, at the last SA2 meeting, some new terms were defined, and thus it is expected to align the corresponding terminology with RAN through the LS [3]. 
In this contribution, we give our views and proposals on SL positioning terms and potential signaling procedures. 
2.
Discussion
2.1 Sidelink Positioning Terms
In SA2#152 meeting, terminology “Target UE”, “SL Reference UE”, “Assistant UE ” and “Located UE” were introduced as below:
	SL Reference UE: A UE, supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., using sidelink.

NOTE 1:
SL Reference UE is understood as "Anchor UE" in RAN1 TR 38.859 [21].

NOTE 2: “Reference UE” mentioned in KIs and Solutions of this TR refers to “SL Reference UE”.
Target UE: A UE whose distance, direction and/or position is measured with the support from one or multiple SL Reference UEs using Sidelink in the Ranging based service and Sidelink positioning.
Assistant UE: A UE supporting Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5, when the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported. The measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE are determined and used to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE.
Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning.

SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if location calculation is supported.
SL Positioning Client UE: A third-party UE, other than SL Reference UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.

NOTE 3: The SL Positioning Client UE does not have to support Ranging/Sidelink positioning capability, but a communication between the SL Positioning Client UE and SL Reference UE/Target UE has to be established, either via PC5 or via 5GC, for the transmission of the service request and the result.


2.1.1 Terms of Target UE and Anchor UE

The definition of Target UE in SA2 is different from RAN1/2. Target UE defined in SA2 is related to positioning method; it restricts the scope of Target UE. Therefore, Target UE defined in RAN1/2 is more reasonable. 
Proposal 1：Agree the term of Target UE which aligns with RAN1/2 :

· Target UE: UE to be positioned in the Ranging based service and Sidelink positioning
The term of “SL Reference UE” defined in SA2 is understood as “Anchor UE” defined by RAN1/2 in sidelink positioning. So there is no need to define SL Reference UE again from RAN’s perspective. 
Proposal 2：Follow the term of Anchor UE in RAN1/2 instead of introducing the term of SL Reference UE:
· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
2.1.2 Terms of Assistant UE and Located UE

“Assistant UE” defined in SA2 is used for the solutions of relative positioning between two UEs without direct SL positioning. Firstly, from RAN’s perspective, only the SL positioning between UEs with direct sidelink connection is included in SID of RAN. Relative positioning between two UEs without direct SL connection is out of scope of SID. Secondly, the measurement/result of Ranging/Sidelink Positioning between the Assistant UE and the SL Reference UE and that between the Assistant UE and the Target UE defined in term of “Assistant UE” should not be decided by SA2 because what the measurement in sidelink positioning methods should be decided by RAN1. RAN1 will decide what will be measured by which node. Besides the function of using the measurement/result of two SL positioning to derive the Ranging/Sidelink Positioning result between Target UE and SL Reference UE, “Assistant UE” seems to perform sidelink positioning with a Target UE and SL Reference UE according the definition in SA2. In other words, “Assistant UE” also belongs to “Anchor UE”. From RAN’s perspective, it is unnecessary to differentiate them. Therefore, there is no need to introduce “Assistant UE”. 
Proposal 3: From RAN’s perspective, relative positioning between two UEs without direct SL connection is out of scope of SID.
The “Located UE” can be taken as "Anchor UE" with its location according to the definition: Located UE: A SL Reference UE of which the location is known or is able to be known using Uu based positioning. A Located UE can be used to determine the location of a Target UE using Sidelink Positioning. The clarification of the knowledge of the anchor UE is FFS. Therefore, there is also no need to introduce the term of “Located UE”.
Proposal 4: Not follow the terms of “Located UE” and “Assistant UE” in SA2 and integrate them to Anchor UE.
2.1.3 Term of SL Positioning Server UE and SL Positioning Client UE
 “SL Positioning Server UE” is a UE with location calculation capability which is a SL positioning participant. It may be a Target UE or an Anchor UE or a third-party UE. 
UE role “SL Positioning Server UE” which is introduced in SA2 also can be agreed in RAN.
Proposal 5: Align with SA2 on the terms for sidelink positioning, agree the term of SL Positioning Server UE for further discussion:

· SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or Anchor UE can act as SL Positioning Server UE if location calculation is supported.
Like “SL Positioning Server UE”, UE role “SL Positioning Client UE” is also a SL positioning participant in SA2, although it seems not visible at RAN side. Thus the term can also be agreed in RAN.
Proposal 6: Agree the term of SL Positioning Client UE for further discussion:

· SL Positioning Client UE: A third-party UE, other than SL Anchor UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
2.2 SL positioning scenarios
According to the discussion of RAN2#119 meeting, the two operation scenarios should be studied in R18:

-
Operation Scenario 1: PC5-only-based positioning.

-
Operation Scenario 2: Combination of Uu- and PC5-based positioning.
For Operation Scenario 1, the typical use case is that all positioning-related UEs are out of coverage, and the whole positioning signaling procedure may work without real-time involvement of LMF. That is PC5-only-based positioning for target UE without LMF involvement.
However, for Operation Scenario 2, it can be applied to in coverage and partial coverage, and the whole positioning signaling procedure has to involve LMF in real time, e.g., selection of positioning method, LPP and/or NRPPa signaling procedure, etc. 
Specifically, the scenario can be divided into two sub-scenarios. One sub-scenario is shown in the figure 1, the typical principle is that the location server (e.g. LMF or SL Positioning Server UE) collects Uplink/Downlink measurement results for target UE over the Uu and PC5 interfaces and calculates the specific position of the UE. Therefore, this sub-scenario is called: Combination of UU-and PC5-based Positioning for Target UE. 

[image: image1.emf]Target UE

RSU

RSU

RSU

RSU

RSU

RSU

RSU

RSU

RSU

RSU

RSU

RSU

P

C

5

P

C

5

LMF

Uu

Uu

Uu

Uu

PC5


Figure 1: Combination of UU-and PC5-based Positioning for Target UE
The other sub-scenario is shown in the figure 2, the typical principle is that the location server (such as LMF or SL Positioning Server UE) only collects the Uplink/Downlink measurement results for target UE over PC5 interface and calculates the specific position of the UE. Therefore, this sub-scenario is called: PC5-only-based positioning for target UE with LMF involvement.
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Figure 2: PC5-only-based positioning for target UE with LMF involvement
As described above, the two sub-scenarios will have different positioning methods and signaling procedures, so they need to be studied separately in R18.
Proposal 7: In R18, for the scenario of Hybrid of PC5+Uu positioning, to be further divided into the following two sub-scenarios: 

· Combination of Uu- and PC5-based positioning for target UE: Target UE is measured based reference signals for positioning over the Uu and SL interface, and LMF is involved in corresponding positioning signaling procedure.
· PC5-only-based positioning for target UE with LMF involvement: Target UE is measured based reference signals for positioning over the SL interface, and LMF is involved in corresponding positioning signaling procedure.
3. Proposals
According to the analysis in section 2, we have the following proposals:

Proposal 1：Agree the term of Target UE which aligns with RAN1/2 :

· Target UE: UE to be positioned in the Ranging based service and Sidelink positioning.
Proposal 2：Follow the term of Anchor UE in RAN1/2 instead of introducing the term of SL Reference UE:

· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
Proposal 3: From RAN’s perspective, relative positioning between two UEs without direct SL connection is out of scope of SID.

Proposal 4: Not follow the terms of “Located UE” and “Assistant UE” in SA2 and integrate them to Anchor UE.
Proposal 5: Align with SA2 on the terms for sidelink positioning, agree the term of SL Positioning Server UE for further discussion:

· SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or Anchor UE can act as SL Positioning Server UE if location calculation is supported.
Proposal 6: Agree the term of SL Positioning Client UE for further discussion:

· SL Positioning Client UE: A third-party UE, other than SL Anchor UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
Proposal 7: In R18, for the scenario of Hybrid of PC5+Uu positioning, to be further divided into the following two sub-scenarios: 

·  Combination of Uu- and PC5-based positioning for target UE: Target UE is measured based reference signals for positioning over the Uu and SL interface, and LMF is involved in corresponding positioning signaling procedure.

· PC5-only-based positioning for target UE with LMF involvement: Target UE is measured based reference signals for positioning over the SL interface, and LMF is involved in corresponding positioning signaling procedure.
4. Reference

[1] RP-213588 Study on expanded and improved NR positioning,  Intel Corporation
[2] TR 38.859 Study on Expanded and Improved NR Positioning, v0.1.0
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5. Annex
5.1
TP for TR 38.859
<<<<<<<<<<<<<<<< Begin of the changes >>>>>>>>>>>>>>>>>>>
3.1
Terms

For the purposes of the present document, the terms given in 3GPP TR 21.905 [6] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [6].

Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.
 Target UE: UE to be positioned

Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  FFS: clarification of the knowledge of the anchor UE.
SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL ReferenceAnchor UE can act as SL Positioning Server UE if location calculation is supported.
SL Positioning Client UE: A third-party UE, other than SL Anchor UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
<<<<<<<<<<<<<<<<<<<<<< Next changes >>>>>>>>>>>>>>>>>>>>>>>>
5.1
Sidelink Positioning Scenarios and Requirements

The following objectives were captured in SID [7] for study of sidelink positioning solutions: 

Coverage scenarios to cover:

In-coverage, partial-coverage and out-of-coverage.

Requirements:

Based on requirements identified in TR 38.845 [3] and TS 22.261 [4] and TS 22.104 [5].

Use cases:

V2X (TR 38.845) [3], public safety (TR 38.845) [3], commercial (TS 22.261) [4], IIOT (TS 22.104) [5].

Spectrum:

ITS, licensed
PC5-only-based positioning solutions for target UE with/without LMF involvement and combination of Uu- and PC5-based positioning solutions for target UE were considered for study of sidelink positioning. 
<<<<<<<<<<<<<<<<<<<<<< Next changes >>>>>>>>>>>>>>>>>>>>>>>>
5.2.2
Potential Architecture and Signalling Procedures for Sidelink Positioning
5.2.2.1
Architecture
Current NG-RAN positioning architecture can in principle be re-used to support Sidelink Positioning in in-coverage, partial coverage.
<<<<<<<<<<<<<<<<<<<<<< End of changes >>>>>>>>>>>>>>>>>>>>>>>>
5.2 LS Reply to SA2
Title:
[DRAFT] Reply LS on Sidelink Positioning Terms alignment
Reply to:
LS on Terminology Alignment for Ranging/Sidelink Positioning (S2-2207129) 
Release:
Release 18
Work Item:
FS_NR_pos_enh2
Source:
CATT (to be RAN3)
To:
SA2
Cc:
RAN WG1, RAN WG2
Contact Person:
Name:
Jiancheng Sun
E-mail Address:
sunjiancheng@catt.cn
Attachments:

  n/a

1. Overall Description:

Thanks for the LS on Terminology Alignment for Ranging/Sidelink Positioning, RAN3 discussed and agreed the following terms should be used in later study:  
· Target UE: UE to be positioned.
· Anchor UE: UE supporting positioning of target UE, e.g., by transmitting and/or receiving reference signals for positioning, providing positioning-related information, etc., over the SL interface.  
· SL Positioning Server UE: A UE offering location calculation, for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to calculate the location of the Target UE. Target UE or SL Reference Anchor UE can act as SL Positioning Server UE if location calculation is supported.
· SL Positioning Client UE: A third-party UE, other than SL Anchor UE and Target UE, which initiates Ranging/Sidelink positioning service request on behalf of the application residing on it.
2. Actions:
To SA2:
ACTION: RAN3 respectfully request SA2 to take the above information into consideration in their future work.
3. Date of Next TSG-RAN WG3 Meetings:

RAN3#118
       14 - 18 November, 
2022
Canada
5.3 LS to RAN1/2 on clarification of Sidelink Positioning Scenarios
Title:
[DRAFT] LS on clarification of Sidelink Positioning Scenarios
Reply to:
 
Release:
Release 18
Work Item:
FS_NR_pos_enh2
Source:
CATT (to be RAN3)
To:
RAN WG1
Cc:
RAN WG2
Contact Person:


Name:
Jiancheng Sun
E-mail Address:
sunjiancheng@catt.cn
Attachments:
n/a

1. Overall Description:

RAN3 have discussed the scenarios on Rel-18 Sidelink Positioning.
RAN3 has agreed that in Rel-18, the scenario of Hybrid of PC5+Uu positioning, it can be further divided into the following two sub-scenarios: 
· Combination of Uu- and PC5-based positioning for target UE: Target UE is measured based reference signals for positioning over the Uu and SL interface, and LMF is involved in corresponding positioning signaling procedure.

· PC5-only-based positioning for target UE with LMF involvement: Target UE is measured based reference signals for positioning over the SL interface, and LMF is involved in corresponding positioning signaling procedure.

2. Actions:
To RAN1:
ACTION: RAN3 respectfully requests RAN1 to take the above information into consideration in their future work.
3. Date of Next TSG-RAN WG3 Meetings:

RAN3#118
       14 - 18 November, 
2022
Canada
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