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Introduction
In RAN#94-e, the study on expanded and improved NR positioning was endorsed with following justification and objectives on SL positioning [1]:
	Justification:
In Release 17, 3GPP RAN conducted studies on "NR Positioning Enhancements" and "Scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases".
The study on "Scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases" focussed on V2X and public safety use cases with the outcome being captured in TR38.845. Additionally, SA1 has developed requirements in TS22.261 for "Ranging based services", and has developed positioning accuracy requirements in TS22.104 for IIoT uses cases in out-of-coverage scenarios. There is a need for 3GPP to study and develop sidelink positioning solutions that can support the use cases, scenarios and requirements identified during these activities.
Objective:
· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· Scenario/requirements 
· Coverage scenarios to cover: in-coverage, partial-coverage and out-of-coverage
· Requirements: Based on requirements identified in TR38.845 and TS22.261 and TS22.104
· Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· Spectrum: ITS, licensed
· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.


In RAN1#109-e meeting, majority issues related to Sidelink Positioning scenarios and requirements were discussed by reaching consensus. There are still some remaining issues left for further discussion and determination. This contribution discusses the remaining issues of scenarios and requirements.

Discussion
1.1 Target use cases
The first remaining issue is whether all four use cases should be fully studied in Rel-18 SL positioning. According to Rel-18 SID [1] and relative TR/TS, the use cases for SL positioning can be classified into four which includes
· V2X use cases [2]
· Public safety use cases [2]
· Commercial use cases [3]
· IIoT use cases [4]
According to the various use cases accompanied with multiple scenarios, study all of them brings a heavy workload in Rel-18, which is not realistic. One possible way is trying to come up with a generic solution which is applicable to all use cases. However, by considering the differences among the cases, such a generic method is not easy to be obtained. Another way is to prioritize one or two use case(s) for study/evaluation which dramatically alleviate the workload. Based on the contributions/discussion during last meeting, V2X is considered as the most typical for SL positioning and is the major supported one, so at least V2X use cases can be prioritized in Rel-18 for study and evaluation. Additionally, another one can be selected from the rest three use cases. Public safety or IIoT is slightly preferred.
Proposal 1: V2X use cases can be prioritized in Rel-18 for study including evaluation.
Proposal 2: Public safety or IIoT can be additionally considered in Rel-18 for study including evaluation.

1.2 Accuracy requirements for V2X use cases and IIoT use cases
	Working assumption
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 relative); Vertical accuracy of 3 m (absolute and relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and relative); Vertical accuracy of 2 m (absolute and 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

	Working assumption
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


For V2X use cases, a working assumption on accuracy requirement was reached in last meeting [5]. Two Sets of requirements were captured in the WA. Set B is more stringent than Set A, e.g. Set B requires a decimeter-level (0.5m horizontal) accuracy, which is difficult to be realized by considering current bandwidth and potential solutions. Therefore, Set A is proposed to be considered as the target accuracy requirement for V2X use cased in Rel-18, while Set B is not mandatorily required to be fulfilled.
For IIoT use cases, it is similar that two Sets of accuracy requirements were included in the WA. The same suggestion with V2X can be considered by taking Set A as the target requirements.
Proposal 3: For V2X use cases, Set A can be considered as the target accuracy requirement.
Proposal 4: For IIoT use cases, Set A can be considered as the target accuracy requirement.

1.3 Latency requirements
	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


Based on the discussion during last meeting [5], latency requirement is de-prioritized in Rel-18 SL positioning, and a generic latency budget of X second(s) is left for further study. It is reasonable to focus on positioning accuracy requirement in Rel-18, and a loose latency which is easy to be satisfied can be considered. In [3], different use cases require various positioning latency requirements from 10ms to 1s. Even 1s latency may not be applicable for high speed scenarios, setting it as the upper bound can help to simplify the work, and it does not preclude any other potential latency requirement with less than 1s.
Proposal 5: For Rel-18 studies on SL positioning, end-to-end positioning latency is expected to satisfy a latency budget of 1 second.
Alternatively, latency is a critical metric especially for V2X and IIoT. Since different use cases have different latency requirements, latency can be defined separately if it is necessary. For V2X use cases, end-to-end latency can be selected from a range of 10ms to 1s depending on the use cases in Table 7.3.2.2-1 in TS 22.261. For other three use cases, the following proposal can also be considered.
Proposal 6: For Rel-18 studies on SL positioning V2X use cases, the end-to-end positioning latency is ranging from 10ms to 1s, depending on use cases selected as in Table 7.3.2.2-1 in TS 22.261.
Proposal 7: For Rel-18 studies on SL positioning, the latency requirements are
· Public safety use cases: < 5s.
· Commercial use cases: End-to-end latency < 100ms; Physical layer latency < 10s.
· IIoT use cases: End-to-end latency < 100ms; Physical layer latency < 10s.

1.4 Requirements for ranging
	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


For the requirements of ranging, one remaining issue [5] is how to define the ranging direction accuracy and reference direction. Based on the requirements defined in TS 22.261 and TR 22.855, direction accuracy according to different ranging scenarios are defined, e.g. 2°, 5°, 10°. It may not be easy to define a generic value (e.g. 5°) for all relative scenarios. Some typical ranging scenarios can be selected based on TS 22.261 and TR 22.855, and the direction accuracy according to these scenarios can be defined separately.
Proposal 8: For Rel-18 studies on SL positioning to define the ranging direction accuracy, the definition and requirements in TS 22.261 and TR 22.855 can be referred as the starting point.

Conclusion
In this contribution, the remaining issues on scenarios and requirements for sidelink positioning are discussed with following proposals:
Proposal 1: V2X use cases can be prioritized in Rel-18 for study including evaluation.
Proposal 2: Public safety or IIoT can be additionally considered in Rel-18 for study including evaluation.
Proposal 3: For V2X use cases, Set A can be considered as the target accuracy requirement.
Proposal 4: For IIoT use cases, Set A can be considered as the target accuracy requirement.
Proposal 5: For Rel-18 studies on SL positioning, end-to-end positioning latency is expected to satisfy a latency budget of 1 second.
Proposal 6: For Rel-18 studies on SL positioning V2X use cases, the end-to-end positioning latency is ranging from 10ms to 1s, depending on use cases selected as in Table 7.3.2.2-1 in TS 22.261.
Proposal 7: For Rel-18 studies on SL positioning, the latency requirements are
· Public safety use cases: < 5s.
· Commercial use cases: End-to-end latency < 100ms; Physical layer latency < 10s.
· IIoT use cases: End-to-end latency < 100ms; Physical layer latency < 10s.
Proposal 8: For Rel-18 studies on SL positioning to define the ranging direction accuracy, the definition and requirements in TS 22.261 and TR 22.855 can be referred as the starting point.
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