	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]3GPP TSG RAN WG1 #110	R1-2206829
Toulouse, France, August 22nd – 26th, 2022
[bookmark: Source]Agenda item:	9.5.1.1
Source: 	Samsung
Title: 	On SL Positioning Scenarios and Requirements
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
In this contribution, we discuss about SL positioning scenarios and requirements for Rel-18 study on expanded and improved NR positioning and provide our view.
2 Discussion
In RAN#109-e meeting [1], the following agreement was made for ranging requirements for SL positioning as:
	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


According to the above agreement, FFS for the exact definition on ranging direction accuracy, including value(s) of Y and reference direction. At first, on the definition of ranging direction accuracy, we have the below agreement made in RAN#109-e meeting [1] and we think that additional discussion is not necessary about the definition.  
	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


On the other hand, for the value of Y (i.e., the requirement on ranging direction accuracy), only available reference is from TS 22.261 [2]. In section 7.9 Table 7.9-1 [2], the direction accuracy is given only for some of ranging based services. Currently, there is not much references to decide Y value for all uses cases of V2X, IIoT, public safety, and commercial. The required direction accuracy may vary across ranging-based services. Also, some ranging-based services can only require the distance measurement, some can only require direction measurement, others can require both distance and direction measurement [2]. In this regard, the direction accuracy may not be necessary depending on ranging-based services. Since Rel-18 studies on absolute and relative positioning can cover accuracy of the direction indirectly, we propose to focus on distance accuracy only for Rel-18 studies on SL ranging accuracy. 
Proposal 1: For Rel-18 studies on SL ranging accuracy, focus on distance accuracy only.
Next, the following agreement was made in RAN#109-e meeting [1] for SL positioning as:
	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


According to the above agreement, FFS for the value on X. From [3], latency includes higher layer and physical layer latency. In Table 5.2.3.1-1 [3], the physical layer latency start- and end-time are defined for DL only, UL only, DL+UL positioning solutions for UE-based and UE-assisted approaches. However, physical layer latency start- and end-time was not defined yet for SL positioning solutions. Also, according to Table 5.2.3.2-1 [3], the higher layer latency includes processing delays of the various involved nodes (UE, gNB, LMF, etc) and signalling delays between nodes. However, it was not decided yet which nodes will be involved for SL positioning. Specifically, the value X will depend on SL positioning methods and whether LMF is involved in SL positioning or not. Since RAN1 decided to focus on SL positioning accuracy for Rel-18 studies and many aspects for latency are from higher layer design for SL positioning architecture, we propose:
Proposal 2: The latency budget of X second(s) is decided in other WGs, e.g., RAN2.
In addition, the following two working assumption were made in RAN#109-e meeting [1] as
	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
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


We suggest to confirm the above working assumptions.  
Proposal 3: Confirm the working assumptions on SL positioning accuracy requirements for the evaluation of V2X and IIoT use-cases.
3 Conclusions
This contribution discusses about SL positioning scenarios and requirements. Based on the discussion, the following proposals are provided:
Proposal 1: For Rel-18 studies on SL ranging accuracy, focus on distance accuracy only.
Proposal 2: The latency budget of X second(s) is decided in other WGs, e.g., RAN2.
Proposal 3: Confirm the working assumptions on SL positioning accuracy requirements for the evaluation of V2X and IIoT use-cases.
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