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Introduction
A LS from SA2 in [1] is sent to RAN1/RAN2/RAN3 and asking questions about the following key issues.
	FS_Ranging_SL study in SA2 has reached 85% completion, and the evaluation & conclusion for the 8 Key Issues (KI) are in process.
During the evaluation & conclusion, the following issues are identified pending for comments from RAN WGs to conclude the KIs in TR 23.700-86:
1) SA2 concluded a Ranging/SL Positioning layer is introduced under Application layer; however, whether the Ranging/SL Positioning layer is over V2X/ProSe layer or AS layer is open. SA2 concluded that a new Ranging/Sidelink Positioning protocol (i.e. RSPP) will be used for SR5 over the PC5 reference point between the UEs (i.e. Target UE, Reference UE, Assistant UE, Located UE), which can be over PC5-S or PC5-U or (possibly partially) over PC5-D. The Pros & Cons are evaluated based on the following technical considerations:
·   PS5-S is currently designed for unicast link management. PC5-U supports all the cast types. However, security aspect on PC5-U and PC5-S for broadcast and group-cast modes need to be re-evaluated.
· Impact to existing protocols: a standalone extension of PC5-S is expected if PC5-S is used, or RSPP is transported over PC5-U as the payload. Whether it is feasible or desirable to carry RSPP as payload (e.g. metadata) in PC5-D could not yet be concluded, given the lack of information on the potential size of RSPP messages.
· QoS of RSPP transportation: AS layer needs to guarantee RSPP QoS in case of PC5-S is used, or V2X/ProSe layer can explicitly request per Application RSPP QoS in case of PC5-U is used.
SA2 can’t reach consensus between PC5-S or PC5-U or PC5-D, and SA2 expects the RAN WG evaluation as the input to help making a decision in the conclusion.
2)  SA2 has identified several RAN relevant parameters required for Service Authorization to UE, e.g.  the mapping between Ranging/SL positioning services (e.g. ProSe identifiers, V2X service types) and Ranging/SL positioning QoS parameters, and SA2 would like to understand what are the parameters used at AS layer for Ranging/SL positioning.
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?
4) On Ranging/SL Positioning discovery,  SA2 concluded to reuse 5G ProSe Discovery procedures and V2X Communication procedures with the additional Ranging/SL Positioning parameters; however, it is not decided whether those Ranging/SL Positioning parameters are transparent to ProSe/V2X layer or not, and SA2 would like to understand the views from RAN perspective.
5) SA2 concluded that LMF may be involved when the Target UE and the Reference UE are both in network coverage, and the protocol used between UE and LMF can be a standalone extension of LPP,  a new protocol or both,  such that only this extension needs to be supported for UEs supporting only SL Positioning/Ranging. This extension and RSPP should be defined as common as possible. SA2 would like to understand whether this is feasible from RAN perspective?
6)  For out-of-coverage SA2 would like to understand how resource coordination and scheduling will be done to enable SL Positioning/Ranging.
7) A SL Positioning Server UE can be discovered and selected for result calculation for the case of partial coverage and out of coverage, in case a constrained UE is not able to support all SL Positioning/Ranging features. Whether the SL Positioning Server functionalities can support more functionalities, e.g. SL Positioning/Ranging method determination, operation coordination, resource coordination and scheduling, in addition to result calculation is FFS. SA2 would like to understand whether this is reasonable from RAN perspective.
Based on SA2's current work plan, SA2#154AH is the last meeting for the study, hence, it is highly appreciated that RAN WGs would evaluate the above issues and give SA2 the feedback before SA2#154AH.


This contribution discusses about the issues mentioned in the LS from RAN1’s perspective, and the corresponding observations and proposals are provided based on the analysis.

Discussion
1.1 Issue #1
	1) SA2 concluded a Ranging/SL Positioning layer is introduced under Application layer; however, whether the Ranging/SL Positioning layer is over V2X/ProSe layer or AS layer is open. SA2 concluded that a new Ranging/Sidelink Positioning protocol (i.e. RSPP) will be used for SR5 over the PC5 reference point between the UEs (i.e. Target UE, Reference UE, Assistant UE, Located UE), which can be over PC5-S or PC5-U or (possibly partially) over PC5-D. The Pros & Cons are evaluated based on the following technical considerations:
·   PS5-S is currently designed for unicast link management. PC5-U supports all the cast types. However, security aspect on PC5-U and PC5-S for broadcast and group-cast modes need to be re-evaluated.
· Impact to existing protocols: a standalone extension of PC5-S is expected if PC5-S is used, or RSPP is transported over PC5-U as the payload. Whether it is feasible or desirable to carry RSPP as payload (e.g. metadata) in PC5-D could not yet be concluded, given the lack of information on the potential size of RSPP messages.
· QoS of RSPP transportation: AS layer needs to guarantee RSPP QoS in case of PC5-S is used, or V2X/ProSe layer can explicitly request per Application RSPP QoS in case of PC5-U is used.
SA2 can’t reach consensus between PC5-S or PC5-U or PC5-D, and SA2 expects the RAN WG evaluation as the input to help making a decision in the conclusion.


Issue #1 is out of RAN1 scope. It is up to other WG’s discussion and reply, which can be referred as in [2].
Proposal 1: Issue #1 is up to other WG’s discussion and reply.

1.2 Issue #2
	2) SA2 has identified several RAN relevant parameters required for Service Authorization to UE, e.g.  the mapping between Ranging/SL positioning services (e.g. ProSe identifiers, V2X service types) and Ranging/SL positioning QoS parameters, and SA2 would like to understand what are the parameters used at AS layer for Ranging/SL positioning.


In Issue #2, SA2 asks about the parameters that are used at AS layer for Ranging/SL positioning to derive QoS related parameters. In the past few RAN1 meetings, Ranging/SL positioning accuracy requirements have been defined for V2X, IIoT, Public Safety and Commercial use cases. These accuracy requirements can be applied when defining QoS parameters, however, how to define those QoS parameters are out of RAN’1 scope.
Proposal 2: RAN1 achieved the following agreements on Ranging/SL Positioning accuracy requirements, which can be applied to define QoS parameters by SA2.
	Agreement
Positioning accuracy requirements for SL positioning are expressed as accuracy requirements of particular percentiles of UEs for one or more of the following metrics:
· Ranging accuracy, expressed as the difference (error) between the calculated distance/direction and the actual distance/direction in relation to another node
· Relative positioning accuracy, expressed as the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position relative to another node
· Absolute positioning accuracy. expressed the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position 
· Note: the exact applicability of particular requirements may vary across use-cases

Agreement
For evaluations of relative positioning, the horizontal plane is assumed parallel to the ground.

Agreement
For evaluation of public safety use-cases for SL positioning solutions, the following accuracy requirements are considered:
· 1 m (absolute or relative) horizontal accuracy and 2 m (absolute or relative between 2 UEs) or 0.3 m (relative positioning change for one UE) vertical accuracy for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· whether the requirement is satisfied, and 
· %-ile of UEs satisfying the target positioning accuracy if the requirement may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Agreement
For evaluation of commercial use-cases for SL positioning solutions, the following accuracy requirements are considered:
· 1 m (absolute or relative) horizontal accuracy and 2 m (absolute or relative) vertical accuracy for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· whether the requirement is satisfied, and 
· %-ile of UEs satisfying the target positioning accuracy if the requirement may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Agreement
For evaluations in Rel-18, ranging requirements for SL positioning are defined as:
· For a given use-case, the value of the distance requirement for ranging distance accuracy is same as the value identified for horizontal positioning accuracy for relative positioning. 
· The requirement on ranging direction accuracy is Y degrees for 90% of UEs.
· FFS: Exact definition of ranging direction accuracy, including value(s) of Y and reference direction

Agreement
For Rel-18 studies on SL positioning, focus on positioning accuracy
· Note: End-to-end positioning latency is expected to satisfy a latency budget of X second(s).
· FFS: value of X

Agreement
· For ranging between two devices, ranging direction accuracy is defined as accuracy of angle of arrival (AoA) at a receiving node.
· The following requirements on ranging direction accuracy are considered:
· Set A: Y = ±15° for 90% of the UEs
· Set B: Y = ±8° for 90% of the UEs
· Note 1: For evaluations of ranging direction accuracy, companies are expected to report: 
· whether each of the two requirements are satisfied, and 
· %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments.
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios.

Agreement
· Confirm the following working assumption on positioning accuracy requirements for V2X with the changes indicated below:
· For evaluation of V2X use-cases for SL positioning, the following accuracy requirements are considered:
· Set A (similar to “Set 2” defined in TR 38.845)
· Horizontal accuracy of 1.5 m (absolute and or relative); Vertical accuracy of 3 m (absolute and or relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and or relative); Vertical accuracy of 2 m (absolute and or relative) for 90% of UEs
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· whether each of the two requirements are satisfied, and 
· %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios

Agreement
· Confirm the following working assumption on positioning accuracy requirements for IIoT:
· For evaluation of IIoT use-cases for SL positioning solutions, the following accuracy requirements are considered:
· For horizontal accuracy, 
· Set A: 1 m (absolute or relative) for 90% of UEs
· Set B: 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, 
· Set A: 1 m (absolute or relative) for 90% of UEs
· Set B: 0.2 m (absolute or relative) for 90% of UEs
· Relative speed: up to 30 km/hr.
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· whether each of the two requirements are satisfied, and 
· %-ile of UEs satisfying the target positioning accuracy for a requirement that may not be satisfied with 90%.
· Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments
· Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios



1.3 Issue #3
	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?


The assistant UE aims to assist the Ranging/SL Positioning between the anchor UE and target UE when the anchor UE and target UE cannot perform Ranging/SL Positioning directly or cannot obtain the related results which meet the requirement. In our understanding, the main factors affecting the determination of using assistant UE are whether there is a good LOS link/communication link between anchor UE and target UE. Therefore, a proper assistant UE should at least maintain both of the good LOS link/communication link with the anchor UE and the target UE. As a result, the criteria of the determination of using assistant UE and the assistant UE selection/reselection could be the following two:
· [bookmark: _Hlk118211176]LOS/NLOS indication of the SL-PRS/data transfer between the pairs of UEs, and between each of the pair of UEs and the potential assistant UEs
· Signalling strength related criteria, such as SL RSRP of the SL-PRS transmitted by potential assistant UEs
Besides, for the related measurements (e.g., LOS/NLOS, SL RSRP) needed for the determination of using assistance and the assistant UE selection/reselection should be introduced by RAN1.
Proposal 3: For Issue #3, the following criteria could be considered for the determination of using assistant UE and the assistant UE selection/reselection:
· LOS/NLOS indication of the SL-PRS/data transfer between the pairs of UEs, and between each of the pair of UEs and the potential assistant UEs.
· Signalling strength related criteria, such as SL RSRP of the SL-PRS transmitted by potential assistant UEs.

1.4 Issue #4
	4) On Ranging/SL Positioning discovery,  SA2 concluded to reuse 5G ProSe Discovery procedures and V2X Communication procedures with the additional Ranging/SL Positioning parameters; however, it is not decided whether those Ranging/SL Positioning parameters are transparent to ProSe/V2X layer or not, and SA2 would like to understand the views from RAN perspective.


In our understanding, it should be CT1’s scope to decide whether those Ranging/SL Positioning parameters for Ranging/SL Positioning discovery are transparent to ProSe/V2X layer or not.
Proposal 4: For Issue #4, RAN1 relies on CT1’s discussion and reply.

1.5 Issue #5
	5) SA2 concluded that LMF may be involved when the Target UE and the Reference UE are both in network coverage, and the protocol used between UE and LMF can be a standalone extension of LPP, a new protocol or both, such that only this extension needs to be supported for UEs supporting only SL Positioning/Ranging. This extension and RSPP should be defined as common as possible. SA2 would like to understand whether this is feasible from RAN perspective?


Issue #5 is out of RAN1 scope. It is up to other WG’s discussion and reply, which can be referred as in [2].
Proposal 5: Issue #5 is up to other WG’s discussion and reply.

1.6 Issue #6
	6) For out-of-coverage SA2 would like to understand how resource coordination and scheduling will be done to enable SL Positioning/Ranging.


RAN1 achieved the following agreements on SL-PRS resource allocation. For out-of-coverage, Scheme 2, UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution), can be used. Scheme 2 is applicable regardless of the network coverage. In Scheme 2, at least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS. RAN1 is still studying and discussing about Scheme 2 including details and potential enhancement on resource allocation mechanism for SL-PRS, Inter-UE coordination and congestion control mechanism for SL-PRS. SA2 could understand Scheme 2 based on the Rel-16 SL Mode 2 and Rel-17 IUC as the starting point.
	Agreement
With regards to the SL-PRS resource allocation, study the following two schemes:
· Scheme 1: Network-centric operation SL-PRS resource allocation (e.g. similar to a legacy Mode 1 solution)
· The network (e.g. gNB, LMF, gNB & LMF) allocates resources for SL-PRS 
· Scheme 2: UE autonomous SL-PRS resource allocation (e.g. similar to legacy Mode 2 solution)
· At least one of the UE(s) participating in the sidelink positioning operation allocates resources for SL-PRS
· Applicable regardless of the network coverage 
· FFS: potential mechanisms, if needed, for SL-PRS resource coordination across a number of transmitting UEs (e.g. IUC-like solutions). 
· Note: Other Schemes are not precluded to be studied
· FFS how to handle resource allocation of SL-Positioning measurement report
[bookmark: _Hlk112216116]
Agreement
Regarding Scheme 2 SL-PRS resource allocation, study at least the following aspects:
· Resource selection mechanism for SL-PRS
· Inter-UE coordination
· Aspects for congestion control mechanisms for SL-PRS


Proposal 6: For out-of-coverage, Scheme 2, UE autonomous SL-PRS resource allocation, can be applied for SL Positioning/Ranging.

1.7 Issue #7
	7) A SL Positioning Server UE can be discovered and selected for result calculation for the case of partial coverage and out of coverage, in case a constrained UE is not able to support all SL Positioning/Ranging features. Whether the SL Positioning Server functionalities can support more functionalities, e.g. SL Positioning/Ranging method determination, operation coordination, resource coordination and scheduling, in addition to result calculation is FFS. SA2 would like to understand whether this is reasonable from RAN perspective.


For the case of partial coverage and out of coverage, the SL Positioning Server UE should take some of the responsibilities of LMF. In order to perform the Ranging/SL Positioning procedure, it is possible that the SL positioning server UE supports more functionalities in addition to the result calculation, e.g., SL Positioning/Ranging method determination, SL-PRS configuration. For example, if the SL positioning server UE collects the SL positioning capabilities from the anchor UE and target UE, it can determine which SL positioning method to be used. For operation coordination, it is not clear what it refers to, and it should also be within SA2’s scope to discuss it. 
Regarding the resource coordination and scheduling, the IUC-like resource coordination could be considered to support for SL positioning server UE, but it is not necessary to support the scheduling between UEs. IUC feature is introduced in Rel-17 sidelink for mode-2 resource assignment approach. Whether a UE supports it or not depends on the Rel-17 UE capability bit. For Ranging/SL positioning, RAN1 sees the benefit to support it to improve the performance of Scheme 2 SL-PRS resource allocation. 
In legacy Rel-16 SL, the mechanism that a UE schedules the recourse of another UE has been discussed and is not supported. If we introduce this new mechanism only for SL positioning, it would lead to large spec effort on this, and improve the UE complexity. Meanwhile, even without supporting this scheduling mechanism between UEs, the SL positioning could still work fine since as stated in Issue #6 UE autonomous SL-PRS resource allocation could be applied for Ranging/SL Positioning regardless of the network coverage.
[bookmark: _Hlk118380219]Observation 1: legacy Rel-16 SL does not support the mechanism that a UE schedules the recourse of another UE.
Observation 2: Introducing the mechanism that a UE schedules the recourse of another UE for SL positioning only would lead to large spec effort and improve the UE complexity.
Therefore, in our understanding, the SL positioning server UE can support SL Positioning/Ranging method determination, SL-PRS configuration, and IUC-like resource coordination, but does not support scheduling.
Proposal 7: For Issue-7, the SL positioning server UE can support SL Positioning/Ranging method determination, SL-PRS configuration, and IUC-like resource coordination, but does not support scheduling.

Conclusion
Based on the discussion above, this contribution has following observations and proposals:
Proposal 1: Issue #1 is up to other WG’s discussion and reply.
Proposal 2: RAN1 achieved the following agreements on Ranging/SL Positioning accuracy requirements, which can be applied to define QoS parameters by SA2.
Proposal 3: For Issue #3, the following criteria could be considered for the determination of using assistant UE and the assistant UE selection/reselection:
· LOS/NLOS indication of the SL-PRS/data transfer between the pairs of UEs, and between each of the pair of UEs and the potential assistant UEs.
· Signalling strength related criteria, such as SL RSRP of the SL-PRS transmitted by potential assistant UEs.
Proposal 4: For Issue #4, RAN1 relies on CT1’s discussion and reply.
Proposal 5: Issue #5 is up to other WG’s discussion and reply.
Proposal 6: For out-of-coverage, Scheme 2, UE autonomous SL-PRS resource allocation, can be applied for SL Positioning/Ranging.
Observation 1: legacy Rel-16 SL does not support the mechanism that a UE schedules the recourse of another UE.
Observation 2: Introducing the mechanism that a UE schedules the recourse of another UE for SL positioning only would lead to large spec effort and improve the UE complexity.
Proposal 7: For Issue-7, the SL positioning server UE can support SL Positioning/Ranging method determination, SL-PRS configuration, and IUC-like resource coordination, but does not support scheduling.
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