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Abstract:  this discussion paper reviews the current status on the support of ranging service with Assistant UE, and open issues. Way forward is proposed.
1. Introduction
Support of assistant UE in the ranging service has been proposed by several solutions in the TR, i.e. solution 16, 17, 29, and 30, and conclusions has been documented in clause 8.2.
In the TR conclusion section, several open issues are listed:
NOTE 3:	The determination of using assistant UE and the assistant UE selection/reselection should be aligned with the mechanism defined by RAN WGs.
NOTE 5:	The above conclusions for KI#2 are only valid if RAN WGs confirm to support Assistant UE in RSPP/RLPP for this release, i.e. if RAN WGs conclude to not support Assistant UE in RSPP/RLPP, no normative work related to Assistant UE will be developed in SA2 for this release. 
2. Discussion
(1) RAN feedback to support assistant UE
There were feedbacks received already from RAN WGs on the issue to support assistant UE: 
Issue 3) To support Ranging/SL Positioning using Assistant UE, how the determination of using assistant UE and the assistant UE selection/reselection is performed from RAN perspective?
RAN1(R1-2212926) assumes that any distinction between Assistant UE and anchor UE is transparent to RAN1. The anchor UE selection/reselection have not been discussed in RAN1. Whether/how physical layer measurement results will be used for determination of using assistant UE and the assistant UE selection/reselection will not be discussed in RAN1.
(RAN2, R2-2211052) Regarding issue 3), RAN2 has not decided to support assistant UE, and has not decided whether there is RAN2 impact or not.
It is observed that RAN WG does not mean this feature cannot be supported in rel-18. It is a possible way forward that SA2 concludes a solution to support assistant UE that has no new RAN impact.
[bookmark: _Hlk131784380]Proposal: It is proposed that following features can be supported by assistant UE within SA2 scope:
· New upper layer functions for Assistant UE e.g. service level, NAS level, but transparent to AS layer.
· Existing RAN-relevant feature, e.g. ProSe/V2X features.
· One or several features concluded for anchor UE.
(2) Way forward for open issues in the TR conclusions 
General consideration:
Assistant UE is a service level concept, and transparent to AS layer. Once it is selected for ranging service, assistant UE performs the same functionalities as a located UE, e.g. measure the ranging signal and/or determine the located UE location. From this perspective, assistant UE
Proposal: Assistant UE can be understood as "Anchor UE" in RAN WGs.
On the note 3 in the TR conclusion: 
NOTE 3:	The determination of using assistant UE and the assistant UE selection/reselection should be aligned with the mechanism defined by RAN WGs.
Solution of this open issue can be addressed similar as the situation a Target UE selects a located UE. TS 23.568 writes “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 through 5.5.”
Located UE can be used in the UE based mode, which means the discovery and selection of located UE can be determined by Target UE based on implementation logic.
Proposal: The determination of using assistant UE can be supported by the Target UE.
Regarding the assistant UE selection/reselection, the solution can be same as the selection of located UE. Reselection may happen when the PC5 signal strength between the Target UE and serving assistant UE becomes weak, which is similar as the reselection criteria defined for 5G ProSe Layer-2 UE-to-UE Relay, defined in TS 23.304.
Proposal: The assistant UE selection/reselection can adopt the same solution for located UE discovery and 5G ProSe Layer-2 UE-to-UE Relay.
On the note 5 in the TR conclusion: 
NOTE 5:	The above conclusions for KI#2 are only valid if RAN WGs confirm to support Assistant UE in RSPP/RLPP for this release, i.e. if RAN WGs conclude to not support Assistant UE in RSPP/RLPP, no normative work related to Assistant UE will be developed in SA2 for this release.
As explained in the general consideration, assistant UE can be understood as "Anchor UE" in RAN WGs. Therefore, support of RSPP/RLPP by assistant UE can be assumed same as other type of UE in SA2, e.g. reference UE or located UE. 
Proposal: Assistant UE can support RSPP/RLPP like other ranging UE type, e.g. reference UE, located UE
(3) consideration on UE type convergence 
It is observed several UE types defined for ranging, has many similar functionalities. Reference UE, located UE, as well as assistant UE, support ranging measurement, ranging result determination etc. In addition, with known location for located UE and assistant UE.
It is possible to converge these UE types to a single concept i.e. “Anchor UE”, at least from AS layer perspective.
3. Proposals to support ranging service with Assistant UE in the normative phase
Adopt following TR conclusions as a baseline for normative work: 
1. key issue#2 conclusion i.e. clause 8.2 
2. Definition of “Assistant UE” in clause 3.1
In addition, agree the proposals in the discussion part as a way forward:
Proposal 1: It is proposed that following features can be supported by assistant UE within SA2 scope:
· New upper layer functions for Assistant UE e.g. service level, NAS level, but transparent to AS layer.
· Existing RAN-relevant feature, e.g. ProSe/V2X features.
· One or several features concluded for “anchor UE”
Proposal 2: Assistant UE can be understood as "Anchor UE" in RAN WGs.
Proposal 3: The determination of using assistant UE can be supported by the Target UE.
Proposal 4: The assistant UE selection/reselection can adopt the same solution for located UE discovery and 5G ProSe Layer-2 UE-to-UE Relay.
Proposal 5: Assistant UE can support RSPP/RLPP like other ranging UE type, e.g. reference UE, located UE
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For the purposes of the present document, the terms given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
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.
Network-based Operation: Operation of Ranging/Sidelink Positioning with the involvement of 5GC NFs for the service request handling and result calculation.
Positioning: A functionality, which detects a geographical location and optionally, velocity (of e.g. a mobile terminal).
Ranging: Refers to the determination of the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 interface.
Ranging/SL Positioning Application Identifier: A globally unique identifier identifying a specific Ranging/SL Positioning application, which can be mapped to a V2X service type or a ProSe identifier.
Relative position: An estimate of the UE position relative to other network elements or relative to other UEs.
Relative velocity: An estimate of the UE velocity relative to another UE.
SL 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.
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 and SL Assistant UE areis understood as "Anchor UE" in RAN WGs.
Sidelink Positioning: Positioning UE using PC5 to obtain absolute position, relative position, or ranging information.
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 2:	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.
SL Positioning Server UE: A UE offering method determination, assistant data distribution and/or location calculation functionalities for Sidelink Positioning and Ranging based service. It interacts with other UEs over PC5 as necessary in order to determine Ranging/SL Position method, distribute assistant data and calculate the location of the Target UE. Target UE or SL Reference UE can act as SL Positioning Server UE if any of the functionalities is supported.
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.
UE-only Operation: Operation of Ranging/Sidelink Positioning in which the service request handling and result calculation are performed by UE.
NOTE 3:	For UE-only Operation, the communication among UEs are over PC5.
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Ranging based service provides the distance between two UEs or more UEs and/or the direction of one UE (i.e. Target UE) from another UE (i.e. Reference UE) via PC5 operations.
When the direct Ranging/Sidelink positioning between the SL Reference UE and Target UE cannot be supported, Assistant UE may be used to support Ranging/Sidelink Positioning between a SL Reference UE and a Target UE over PC5,
Sidelink Positioning provides absolute location, relative position, or Ranging information of a UE by using PC5 for the positioning. A Located UE can be used to determine the absolute location of a Target UE using Sidelink Positioning.
The operation of Ranging/Sidelink Positioning can be performed with either Network-assisted Operation or UE-only Operation:
-	In the Network-assisted Operation, 5GC NF(s) is involved for the service request handling and result calculation.
-	In the UE-only Operation, the service request handling and result calculation are performed by UE.
The Ranging/Sidelink Positioning service request can be initiated by a UE (i.e. SL Positioning Client UE, Target UE, SL Reference UE), a 5GC NF, an LCS Client or an AF.
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Assistant UE discovery and selection is supported by the following mechanism:
-	Both Model A and Model B can be used for Assistant UE discovery. The SL Reference UE performs the Assistant UE selection for both Model A and Model B discovery. For Model B discovery, the Target UE may respond or not to an Assistant UE, e.g., based on the PC5 signal status of each received message.
-	Both SL Reference UE and Target UE can select Assistant UE(s) based result of Assistant UE discovery. SL Reference UE and Target UE negotiate the Assistant UE selection.
-	SL Reference UE triggers the selected Assistant UE(s) to perform Ranging/SL Positioning procedure with Target UE, and gets the final ranging result from the following options:
-	requests the ranging result or ranging measurement data between the selected Assistant UE(s) and Target UE from the selected Assistant UE(s). SL Reference UE calculates the final Ranging result based on the ranging result between the selected Assistant UE(s) and SL Reference UE and the received ranging result or ranging measurement data between the selected Assistant UE(s) and Target UE; 
-	requests the final ranging result between the SL Reference UE and the Target UE from the selected Assistant UE(s) directly. In this option, the Assistant UE calculates the ranging result based on the ranging measurement data between the selected Assistant UE(s) and Target UE and between the selected Assistant UE(s) and SL reference UE; or
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