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Introduction
A SID defining objectives for a Study on expanded and improved NR positioning was agreed to in RAN #94 [1] with the following justification for sidelink positioning: 

· There is a need for 3GPP to study and develop sidelink positioning solutions that can support the use cases, scenarios and requirements identified for V2X, public safety, commercial and IIOT use cases.

and the following objective:

· [bookmark: _Hlk58595024]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) [4], public safety (TR38.845) [4], commercial (TS22.261) [2], IIOT (TS22.104) [3]
· 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]
In this contribution, we continue the discussion from RAN1 #109-e on the accuracy requirements for the different SL positioning scenarios [6].
Discussion
Use case Requirements
Following from the SID and TR 38.845 , TS 22.261 , and TS 22.104 , the target use-cases for SL positioning can be broadly classified into four categories: 
· V2X use-cases (primary ref: TR 38.845)
· Public safety use-cases (primary ref: TR 38.845)
· Commercial use-cases (primary ref: TS 22.261)
· IIoT use-cases (primary ref: TS 22.104).

In RAN1 #109-e, the following agreements/working assumptions were made for the four use cases as follows [6]:

	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
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
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



In RAN1 #110, the working proposals for V2X and IIoT should be agreed. For the V2X requirements, the text should be modified from “absolute AND relative” to “absolute OR relative” to ensure  harmonization of the terminology with the requirements for the other use cases. 

Proposal 1: For the V2X requirements, the terminology “absolute AND relative” should be changed to “absolute OR relative” to harmonize the terminology  with the requirements for the other use cases. The working assumption should  be  agreed.

Proposal 2: For the IIoT requirement, the working assumption should be agreed.

Ranging Direction Accuracy
In RAN1 #109-e, the following agreement was made [6]: 

	Decision: As per email decision posted on May 21st,
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



To address the FFS, the ranging direction accuracy can be defined as the angular difference (error) between the calculated direction and the actual direction (defined as the reference direction) in relation to another node.

From Table 1: Requirements on ranging services from TS 22.261 (Table 7.9-1), the values of Y can be one of ±2º, 2º, 5º, 10º or 12.5º. We suggest 5º for the typical requirement values (the Set A requirement  defined for the V2X and  IIoT use cases and the general requirement defined for the commercial and public safety use cases) and 2º for the aggressive requirement values (the Set B requirement defined for  the V2X and  IIoT use cases).

Proposal 3: The ranging direction accuracy can be expressed as the angular difference (error) between the calculated direction and the actual direction (defined as the reference direction) in relation to another node.

Proposal 4: The values of Y should be set to  5º for the typical requirement values (the Set A requirement  defined for the V2X and  IIoT use cases and the general requirement defined for the commercial and public safety use cases) and 2º for the aggressive requirement values (the Set B requirement defined for  the V2X and  IIoT use cases).

End-to-End Latency
In RAN1 #109-e, the following agreement was made [6]: 

	
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



In [2], Table 7.3.2.2-1,  SA1 defines performance requirements for horizontal and vertical positioning service levels with Service Levels 1 through 6 addressing absolute positioning and Service Level 7 addressing relative positioning. The Service Levels and their associated requirements are summarized below and will serve as a reference for the subsequent latency requirement discussions: 

· Service Level 1: Absolute {10 m Horizontal, 3 m vertical, 1 second latency, 95% availability}
· Service Level 2: Absolute {3 m Horizontal, 3 m vertical, 1 second latency, 99% availability}
· Service Level 3: Absolute {1 m Horizontal,  2 m vertical, 1 second latency, 99% availability}
· Service Level 4: Absolute {1 m Horizontal, 2 m vertical, 15 msec latency, 99,9% availability}
· Service Level 5: Absolute {0,3 m Horizontal, 2 m vertical, 1 second latency, 99 % availability}
· Service Level 6: Absolute {0,3 m Horizontal, 2 m vertical, 10 msec latency, 99,9% availability}
· Service Level 7: Relative {0,2 m Horizontal, 0,2 m vertical, 1 second, latency, 99% availability}

V2X use case 
In [4], Absolute and Relative 2D positioning Support Levels up to 250 km/h are defined for the V2X use case as follows (Note that the latency defined here is the positioning service latency i.e. the time elapsed between the event that triggers the determination of the position-related data and the availability of the position-related data at the system interface):

· Set 1: 10 – 50 m with 68 – 95 % confidence level. This includes Group 1 (relatively lax accuracy for information provisioning) in [5]and Service level 1 in [2]
· Set 2: 1 – 3 m with 95 – 99 % confidence level. This includes Group 2 (lane level accuracy for day1 safety use cases as an example)  in [5], and Service level 2, 3, 4 in [2].
· Set 3: 0.1 – 0.5 m with 95 – 99 % confidence level. This includes Group 3 (below meter level accuracy for automated or teleoperated driving as an example) in [5],  and Service level 5, 6, 7 in [2].

Mapping this to the working assumption for V2X, Set A should be set to a  latency of 1 second or 15 msec while Set B should be set a physical layer latency of 1 second or 10 msec.  

Commercial use case
In Rel-17, the target positioning requirements for commercial use cases are defined as follows:
· Horizontal position accuracy (< 1 m) for 90% of UEs, vertical position accuracy (< 3 m) for 90% of UEs, end-to-end latency for position estimation of UE (< 100 ms)

Mapping this to the existing agreement, the end-to-end latency can be set to < 100 msec. 


Public Safety Use case 
From TR 22.872 the following poistioning requirements are set:

Table A.1 Summary of positioninig requirements related to public safety in [8]
	Use case set 
	Absolute
Positioning 
Accuracy
	Relative 
accuracy
	Availability
	Heading 
	Latency for position estimation of UE
	UE  speed
accuracy 

	Set1
(Accurate Positioning for 1st responder)
	Outdoor
H:[1]m
V:[0.3]m
	Outdoor
H:[1]m
V:[0.3]m
	Outdoor
[98%]
	/
	Outdoor
[5]s
TTFF
[10]s
	/

	
	Indoor
H:[1]m
V:[2]m
	Indoor
H:[1]m
V:[2]m
	Indoor
[95%]
	/
	Indoor
[1]s
TTFF
[10]s
	/

	Set2
(Alerting nearby emergency responder)
	H:[50]m
V:[3]m
	H:[50]m
V:[3]m
	/
	/
	/
	/



Mapping this to the existing agreement, we can set a latency of 5 seconds for outdoor and 1 second for indoor.

Industrial IoT Use Case 
In Rel-17, the target positioning requirements for the IIoT use cases were defined as follows:
· Horizontal position accuracy (< 0.2 m) for 90% of UEs 
· Vertical position accuracy (< 1 m) for 90% of UEs 
· End-to-end latency for position estimation of UE (< 100ms, in the order of 10 ms is desired)
· Physical layer latency for position estimation of UE (<10ms)

Mapping this to the existing agreement, we can set an end-to-end latency of < 100 msec.








Latency Summary
Proposal 5 : The end-to-end positioning latency is expected to satisfy a latency budget of X second(s) where X is defined for different use cases as in the table below: 

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]V2X Use Case (38.845)

	Commercial Use Case (TS 22.261, 38.857)

	Public Safety Use Case (38.845)
	IIoT Use case (TS 22.104, 38.857)

	Set A : [1 s/15 msec]
Set B : [1 s/ 10 msec]
	< 100 msec
	Outdoor : 5 s
Indoor : 1 s
	< 100 msec




Conclusion
In this contribution, we address SL positioning scenarios and requirements including specific target performance requirements with the following proposals:

Proposal 1: For the V2X requirements, the terminology “absolute AND relative” should be changed to “absolute OR relative” to harmonize the terminology  with the requirements for the other use cases. The working assumption should  be  agreed.

Proposal 2: For the IIoT requirement, the working assumption should be agreed.

Proposal 3: The ranging direction accuracy can be expressed as the angular difference (error) between the calculated direction and the actual direction (defined as the reference direction) in relation to another node.

Proposal 4: The values of Y should be set to  5º for the typical requirement values (the Set A requirement  defined for the V2X and  IIoT use cases and the general requirement defined for the commercial and public safety use cases) and 2º for the aggressive requirement values (the Set B requirement defined for  the V2X and  IIoT use cases).

Proposal 5 : The end-to-end positioning latency is expected to satisfy a latency budget of X second(s) where X is defined for different use cases as in the table below: 

	V2X Use Case (38.845)

	Commercial Use Case (TS 22.261, 38.857)

	Public Safety Use Case (38.845)
	IIoT Use case (TS 22.104, 38.857)

	Set A : [1 s/15 msec]
Set B : [1 s/ 10 msec]
	< 100 msec
	Outdoor : 5 s
Indoor : 1 s
	< 100 msec
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