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1. Introduction:

In RAN #94-e, the study item on expanded and improved NR positioning [1] was approved. This study will focus on further improvement in Rel 16 and 17 positioning techniques considering the requirements from different verticals, viz. V2X, public safety (first responder), industrial IoT, etc. RAN 1 started its study towards this from RAN1#109-e onwards and derived some high-level agreements.
This contribution provides our further view on sidelink (SL) positioning scenarios and requirements to be considered for the study. 

2. Discussion:

I. V2X use case accuracy requirement:

In the 3GPP specification, detailed positioning requirements are studied for various use cases and presented in TS 22.261, TS 22.186, TS22.280, and TS22.104. TS 38.261, TS 38.186, and TR 38.845 provide the different use cases where positioning is important. These specifications provide requirements for the KIPs as accuracy, service availability, latency, coverage/service area, etc. 
Vehicle-to-Everything (V2X) promotes automated driving and enhances the traffic experience. The connection between cars, infrastructure, networks, and pedestrians enables a much more efficient and safer transport system due to V2X. 5GAA, in its TR [5], mentioned that positioning information is indispensable to V2X use cases, such as assisted driving, automated driving, traffic monitoring & management, autonomous parking, etc. These positioning requirements change across different V2X use cases. It changes from a few meters level to a sub-meter level. 
TR 38.845 captures the detailed use cases and requirements related to V2X positioning and positioning for public safety. It provides recommendations for defining the positioning support over sidelink for better V2X service reliability and continuity.  This has created enough traction to include V2X-related use cases in further enhancement of positioning solutions over sidelink. 

In RAN1 #109-e following working assumption is derived on V2X use case requirements, 
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: 
· (1) whether each of the two requirements are satisfied, and 
· (2) %-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

The working assumption is based on TR 38.845 classification of V2X use cases and recommendations on positioning accuracy related. It has been observed in our companion contribution [2] on evaluation results that set A and set B can be achieved at least for ranging and relative positioning case. Further, it is evident that in accuracy target achieved for sidelink positioning depends on the method and the deployment cases. E.g., better accuracy will be achieved when we combine the positioning estimated from RSU and V2X UEs. So not necessary that set A and set B will be satisfied by all methods and deployment scenarios. This is captured in notes 2 and 3 in the working assumption. Therefore, we propose to agree to the working assumption as the requirement for the V2X use case.

Proposal 1: Agree to the working assumption on accuracy requirements for evaluation of V2X use-cases for SL positioning.

II. IIoT use case accuracy requirement:

The following working assumption is derived on the accuracy requirement for the IIoT use case related to sidelink positioning,

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: 
· (1) whether each of the two requirements are satisfied, and 
· (2) %-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 

IIoT positioning over the Uu link is studied in Rel 17, whereas Rel 18 is expected to extend the support over sidelink to complement the Uu-based positioning in IIoT deployment. The main reason is that the NLOS link in the factory environment may adversely affect the accuracy of positioning, which cannot be tolerated in some critical functions in the factory environment. Therefore, combining the Uu measurements and sidelink measurements from adjacent UEs makes it possible to maintain the desired accuracy in the IIoT case. 
Based on the working assumption, two sets are defined. According to simulation results provided in our companion contribution [2], set A can be achieved using only the sidelink link, whereas set B can be achieved if we combine the measurements from Uu and sidelink. Further note 2 will clarify that both sets need not be satisfied by all scenarios. Therefore, we propose to agree on these two sets of requirements and agree to the working assumption as the requirement for the IIoT case.

Proposal 2: Agree to the working assumption on accuracy requirements for evaluation of IIoT use-cases for SL positioning.



3. Conclusion:
[bookmark: _Hlk111134943]The contribution draws the following conclusions,

Proposal 1: Agree to the working assumption on accuracy requirements for evaluation of V2X use-cases for SL positioning.

Proposal 2: Agree to the working assumption on accuracy requirements for evaluation of IIoT use-cases for SL positioning.
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