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Introduction
The Rel-18 NR positioning evolution SID was agreed upon during the RAN#94-e [1] meeting, with a focus on determining the SL positioning scenarios to be considered as well as positioning requirements. The following agreements were made during RAN1#109-e [2] to define the SL Positioning Scenarios and Requirements:
	SL Positioning Scenarios and Requirements:
Agreement
Following two operation scenarios are considered for studies on SL positioning:
· Scenario 1: PC5-only-based positioning
· Scenario 2: Combination of Uu- and PC5-based positioning solutions
Agreement
For evaluations for SL positioning:
· For V2X and public safety use-cases, at least in-coverage and out-of-coverage scenarios are considered.
· For IIoT and commercial use-cases, at least in-coverage scenarios are considered. 
Agreement
For the purpose of evaluations, in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Note: This prioritization is not intended to down-scope support of SL positioning for partial coverage scenarios.
Agreement
For evaluations for SL positioning:
· Operation in FR1 with channel bandwidths of up to 100 MHz are considered.
· Optional: Operation in FR2 with channel bandwidths of up to 400 MHz are considered.
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.
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
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: 
· (1) whether the requirement is satisfied, and 
· (2) %-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: 
· (1) whether the requirement is satisfied, and 
· (2) %-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: 
· (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
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



This contribution presents our views relating to the target performance requirements for SL positioning.
1 Rel-18 SL Positioning Requirements
Table 1 is a summary of the consolidated SL positioning requirements as agreed upon during RAN1#109-e [2].
[bookmark: _Ref64989519]Table 1: Current Rel-18 Positioning Requirements as of RAN1#109-e [2]
	SL Positioning KPIs
	V2X (Working Assumption) 
	Public Safety 
	IIoT (Working Assumption)
	Commercial

	Horizontal Positioning Accuracy
	Set A: 1.5 m for 90% of UEs (absolute and relative)
	 
 1 m for 90% of UEs; (absolute and relative)
 
	Set A: 1 m (absolute or relative) for 90% of UEs
	 
 1 m (absolute or relative) for 90% of UEs

	
	
	
	Set B: 0.2 m (absolute or relative) for 90% of UEs
	

	
	 Set B: 0.5 m for 90% of UEs (absolute and relative)
	
	
	

	Vertical Positioning Accuracy
	Set A: 3 m for 90% of UEs (absolute and relative)
 
	2 m (absolute or relative between 2 UEs) for 90% of UEs
	Set A: 1 m (absolute or relative) for 90% of UEs
	 
 
2 m (absolute or relative) for 90% of UEs

	
	Set B: 2 m for 90% of UEs (absolute and relative)
	0.3 m (relative positioning change for 1 UE) for 90% of UEs
	Set B: 0.2 m (absolute or relative) for 90% of UEs
	

	Relative Speed
	(Not specified)
	<30 km/h
	<30 km/h
	< 30 km/h

	Latency
	· 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

	· 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


Proposal 1: RAN1 to adopt the above Table 1 as the consolidated SL Positioning requirements in TR 38.859. 
The SL positioning requirements for V2X, Public Safety and IIoT use cases have been detailed. The horizontal and vertical accuracy requirements are jointly considered. It can be observed that the relative speed requirements and latency requirements are yet to be agreed upon. There are a few identified open issues with regard to the agreed SL positioning requirements (as highlighted in yellow in Table 1).
Relative Speed 
On the relative speed, such requirements were already defined and agreed upon for the Public Safety, IIoT and Commercial requirements of < 30 km/h. In the case of V2X different absolute speeds were defined as part of the simulation assumptions for the Urban Grid and Highway scenario in Agenda 9.5.1.2 (derived from TR 37.885): 
	RAN1#109-e: AI 9.5.1.2 Agreement
For SL positioning evaluation in highway and urban grid scenarios, UE dropping option A defined in section 6.1.2 of TR 37.885 is used, i.e.
· UE dropping option A is used for the highway scenario:
· Vehicle type distribution: 100% vehicle type 2.
· Clustered dropping is not used.
· Vehicle speed is 140 km/h in all the lanes as baseline and 70 km/h in all the lanes optionally.
· UE dropping option A is used for the urban grid scenario:
· Vehicle type distribution: 100% vehicle type 2.
· Clustered dropping is not used.
· Vehicle speed is 60 km/h in all the lanes.
· In the intersection, a UE goes straight, turns left, turns right with the probability of 0.5, 0.25, 0.25, respectively.



Observation 1: V2X absolute speeds have already been defined for highway and urban grid scenarios in TR 37.885.
However, these speeds are of an absolute nature and further discussions may be required as to whether these speeds may be incorporated into the V2X consolidated SL positioning requirements.
Proposal 2: RAN1 to further discuss whether the inclusion of absolute or relative speed requirements for V2X use cases is required for the consolidated SL positioning requirements.
Latency Requirements
The positioning latency is of critical importance for at least the V2X use cases, which have a safety critical component and requires the absolute/relative positioning estimate to be received in the order of ms. According to the TS 22.261 and the consolidated requirements described in TR 38.845, the positioning latency can fall in the range of between 10 ms – 1s depending on the positioning service level. 
However, given this is the first release for SL positioning, there are no baseline procedures in which to compare the latency performance. One way forward is to set an upper bound on latency requirement ensuring that the designed SL positioning procedures and signalling do not exceed 1s. Therefore, RAN1 and other WGs may strive to design the corresponding SL positioning procedures with the lowest latency as possible.
Proposal 3: RAN1 to set the Latency requirement of X < 1s, and if needed, a further note clarifying that RAN1 and other WGs strive to design the SL positioning procedures and signalling with the lowest latency, e.g., in the order of ms.
Direction Accuracy
A further FFS issue was the definition of the raging direction requirement, in addition specifying a common requirement in terms of degrees. The direction requirements may vary from use case to use case.
For example, according to TS 22.261, a variety of direction accuracy requirements have been provided based on the ranging scenario. 

The direction accuracy should be defined in relation to another UE, in the context of ranging and should be defined in terms of the Global Coordinate system (GCS) in order for it to be translatable by all network entities/nodes. Since angle-based positioning techniques, are relied upon to determine the relative direction/orientation, the array antenna configuration and placements for a UE need to be translated from the Local Coordinate System (LCS) to the GCS.

Proposal 4: Define ranging direction accuracy as the relative direction in degrees of one UE with respect to another UE/RSU, expressed in terms of the reference directions of the Local Coordinate System (LCS) and/or Global Coordinate system (GCS).

The direction accuracy is highly dependent on the antenna configurations, e.g., ULA or UPA available at the UE, which can further influence whether the UE is capable of making angle-based measurements of the azimuth and zenith directions.  Too stringent ranging direction accuracy requirements will only be met by UE with advanced antenna configurations.

Observation 2: Tight stringent ranging direction accuracy requirements may only be supported by UEs with advanced antenna configurations.

Proposal 5: Ranging direction accuracy requirements should be broad enough to take into account the use case type and typical antenna configurations (capabilities) for different UEs. 
Conclusion
The following observations in relation to the SL positioning use cases and requirements have been noted:
Observation 1: V2X absolute speeds have already been defined for highway and urban grid scenarios in TR 37.885.
Observation 2: Tight stringent ranging direction accuracy requirements may only be supported by UEs with advanced antenna configurations.
The following proposals related to the SL positioning use cases and requirements are summarized as follows:
Proposal 1: RAN1 to adopt the above Table 1 as the consolidated SL Positioning requirements in TR 38.859.
Proposal 2: RAN1 to further discuss whether the inclusion of absolute or relative speed requirements for V2X use cases is required for the consolidated SL positioning requirements.
Proposal 3: RAN1 to set the Latency requirement of X < 1s, and if needed, a further note clarifying that RAN1 and other WGs strive to design the SL positioning procedures and signalling with the lowest latency, e.g., in the order of ms.

Proposal 4: Define ranging direction accuracy as the relative direction in degrees of one UE with respect to another UE/RSU, expressed in terms of the reference directions of the Local Coordinate System (LCS) and/or Global Coordinate system (GCS).

Proposal 5: Ranging direction accuracy requirements should be broad enough to take into account the use case type and typical antenna configurations (capabilities) for different UEs.
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