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Introduction
In RAN #94-e meeting [1], the SID for Rel-18 study on expanded and improved NR positioning was approved [2]. This includes the study of sidelink positioning as shown below. One of the objectives is to identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums. 
	· Identify specific target performance requirements to be considered for the evaluation based on existing 3GPP work and inputs from industry forums [RAN1]



This contribution discusses latency and accuracy requirements for sidelink positioning.
Requirements for sidelink positioning
Latency requirements
In the last RAN1 meeting, requirements for SL positioning were discussed [3]. It was agreed to focus on positioning accuracy, and consequently the value for latency budget was left as a subject for further agreement as shown in the following agreement. The purpose of this section is to resolve the FFS and discuss value setting for latency budget.
	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



The requirements for 5G system positioning services can be found in TS 22.261, clause 7.3.2, Table 7.3.2.2-1 [4]. The performance requirements regarding latency are summarized in Annex with an extract of Table 7.3.2.2-1 from TS 22.261. 
In the table, positioning service latency values are defined from 10 msec to 1 sec depending on the different service levels. Apart from service levels 4 and 6, service levels use latency value 1 sec. The requirements are further defined for different indoor and outdoor service areas where different speeds in terms of km/h are taken into account. The most relevant services for automotive applications are outdoor service areas where speeds up to 60 km/h are assumed for dense urban environments and 250 km/h along roads. However, the following issues can be identified with these values.
· A vehicle with speed 60 km/h moves 16.67 m/sec and with speed up to 250 km/h it moves almost 70 m/sec. In addition, typical high-way speed in Europe is 110 km/h which corresponds to 30 m/sec. It can therefore be argued that the latency requirement for these speeds needs to be below 1 sec in order to facilitate useful automotive applications for highway traffic. With these speeds, the end-to-end latency should be in the order of 10 msec rather than 1 sec to ensure that the vehicle can acquire its position until it has moved of more than 1 meter.
· The speeds on the table are fixed values intended to define maximum values for different service areas which suggests service area specific latency requirements. In real-life, vehicle speeds may also vary a lot for the same service area e.g., vehicles can traverse at different speeds on multiple lanes along highways and they can rapidly stop and accelerate in dense urban environments. It is therefore difficult to justify one fixed speed value for the derivation of latency requirement for all service areas. While 10 msec latency value can be justified for a typical highway speed, such a value is hard to motivate for slowly moving, stopped or parked vehicles. In such scenarios, 1 sec latency may also be useful.
It is therefore proposed to consider a range of latency values from 10 msec to 1 sec where the latency value depends on the UE speed.
Proposal 1: For V2X scenarios, SL positioning is expected to satisfy the end-to-end latency budget of 10 msec to 1 sec according to TS 22.261 (Table 7.3.2.2-1) to support different use cases, scenarios, and UE speeds.
Accuracy requirements
In the last meeting, RAN1 discussed accuracy requirements for SL positioning and made the following working assumption based on the analysis in TR 38.845 [5].
	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




In general, support of Set A with 1.5 m horizontal and 3 m vertical accuracy is valid for basic V2X applications that require a lane-level accuracy. Support of Set B is also needed for advanced V2X applications.
It should also be noted that the first release of SL positioning is very important for the automotive industry. Vehicles stay in traffic for many years (e.g., > 10 years) because of a long car life. So, once Rel-18 SL positioning is introduced in the automotive market, that technology will be used for a long time. Therefore, support of Set B in Rel-18 SL positioning is needed to make SL positioning usable for Rel-18 V2X devices in the long term. It is therefore proposed to confirm the working assumption as an agreement.
Proposal 2: Confirm the working assumption about V2X accuracy requirements for Set A and Set B as an agreement.
V2X requirements for sidelink positioning
In addition to the requirements in [5], the following requirements/features need to be supported for sidelink positioning in V2X scenarios from RAN1 perspective:
· Enough range (e.g., > 300 m) for transmission and reception of SL-PRS:
· V2X safety use cases require enough communication range (e.g., > 300 m) [6] so that vehicles and VRUs can have enough time to avoid traffic accidents. If sidelink-based relative positioning is used for V2X safety services, UEs (e.g., vehicles, VRUs) in proximity need to perform sidelink-based relative positioning at a sufficient distance so that they can have enough time to avoid traffic accidents. Another example is emergency vehicle warning. Therefore, we need to ensure enough range for transmission and reception of SL-PRS.
· Efficient use of radio resources while meeting positioning requirements:
· Precise sidelink positioning requires a large amount of bandwidth, while the radio resources are limited, particularly in congested scenarios. Therefore, we need techniques to efficiently use radio resources, while ensuring required positioning accuracy, range, latency, reliability, etc.
· Supporting different UE types (vehicles, RSUs, VRUs, etc.):
· Different UE types (vehicles, RSUs, VRUs, etc.) have different mobility characteristics, use cases, and positioning requirements. Therefore, we need to support different UE types and corresponding positioning requirements. 
· Power saving for portable devices for V2P/VRU use cases:
· V2P/VRU protection use cases require precise positioning, but VRU-type UEs are typically portable devices with a limited battery. Therefore, power saving features are needed for transmission and reception of SL-PRS for V2P/VRU use cases.
Proposal 3: In addition to the V2X positioning requirements in TR 38.845, the following requirements and features are supported for sidelink positioning in V2X scenarios from RAN1 perspective:
· Enough range (e.g., > 300 m) for transmission and reception of SL-PRS
· Efficient use of radio resources
· Supporting different UE types (vehicles, RSUs, VRUs, etc.)
· Power saving for portable devices in V2P/VRU scenarios
Conclusion
In this contribution potential V2X scenarios, use cases, and requirements for sidelink positioning are provided and the following proposals are offered:
Proposal 1: For V2X scenarios, SL positioning is expected to satisfy the end-to-end latency budget of 10 msec to 1 sec according to TS 22.261 (Table 7.3.2.2-1) to support different use cases, scenarios, and UE speeds.
Proposal 2: Confirm the working assumption about V2X accuracy requirement for Set A and Set B as an agreement.
Proposal 3: In addition to the V2X positioning requirements in TR 38.845, the following requirements and features are supported for sidelink positioning in V2X scenarios from RAN1 perspective:
· Enough range (e.g., > 300 m) for transmission and reception of SL-PRS
· Efficient use of radio resources
· Supporting different UE types (vehicles, RSUs, VRUs, etc.)
· Power saving for portable devices in V2P/VRU scenarios
Annex: Extract from TS 22.261
Table 7.3.2.2-1 Performance requirements for Horizontal and Vertical positioning service levels
	Positioning service level
	Absolute(A) or Relative(R) positioning
	Accuracy 
(95 % confidence level)
	Positioning service availability
	Positioning service latency 
	Coverage, environment of use and UE velocity 

	
	
	Horizontal Accuracy 

	Vertical Accuracy
(note 1)
	
	
	5G positioning service area
	5G enhanced positioning service area
(note 2)

	
	
	
	
	
	
	
	Outdoor and tunnels
	Indoor

	1
	A
	10 m
	3 m
	95 %
	1 s
	Indoor - up to 30 km/h

Outdoor 
(rural and urban) up to 250 km/h

	NA
	Indoor - up to 30 km/h

	2
	A
	3 m
	3 m
	99 %
	1 s
	Outdoor 
(rural and urban) up to 500 km/h for trains and up to 250 km/h for other vehicles
	Outdoor 
(dense urban) up to 60 km/h

Along roads up to 250 km/h and along railways up to 500 km/h
	Indoor - up to 30 km/h

	3
	A
	1 m
	2 m
	99 %
	1 s
	Outdoor 
(rural and urban) up to 500 km/h for trains and up to 250 km/h for other vehicles
	Outdoor 
(dense urban) up to 60 km/h

Along roads up to 250 km/h and along railways up to 500 km/h
	Indoor - up to 30 km/h

	4
	A
	1 m
	2 m
	99,9 %
	15 ms
	NA
	NA
	Indoor - up to 30 km/h

	5
	A
	0,3 m
	2 m
	99 %
	1 s
	Outdoor 
(rural) up to 250 km/h
	Outdoor 
(dense urban) up to 60 km/h

Along roads and along railways up to 250 km/h
	Indoor - up to 30 km/h

	6
	A
	0,3 m
	2 m
	99,9 %
	10 ms
	NA
	Outdoor 
(dense urban) up to 60 km/h
	Indoor - up to 30 km/h

	7
	R
	0,2 m
	0,2 m
	99 %
	1 s
	Indoor and outdoor (rural, urban, dense urban) up to 30 km/h
Relative positioning is between two UEs within 10 m of each other or between one UE and 5G positioning nodes within 10 m of each other (note 3)

	NOTE 1:	The objective for the vertical positioning requirement is to determine the floor for indoor use cases and to distinguish between superposed tracks for road and rail use cases (e.g. bridges).

NOTE 2: 	Indoor includes location inside buildings such as offices, hospital, industrial buildings. 

NOTE 3:	5G positioning nodes are infrastructure equipment deployed in the service area to enhance positioning capabilities (e.g. beacons deployed on the perimeter of a rendezvous area or on the side of a warehouse).
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