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Introduction
The study on sidelink positioning is approved in [1]. Several aspects need to be discussed in the SI, including requirements, evaluation methodology and positioning techniques for sidelink positioning.
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]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
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30]Use cases: V2X (TR38.845), public safety (TR38.845), commercial (TS22.261), IIOT (TS22.104)
· 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]
· Define evaluation methodology with which to evaluate SL positioning for the uses cases and coverage scenarios, reusing existing methodologies from sidelink communication and from positioning as much as possible [RAN1]. 
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
· Evaluate bandwidth requirement needed to meet the identified accuracy requirements [RAN1]
· Study of positioning methods (e.g. TDOA, RTT, AOA/D, etc) including combination of SL positioning measurements with other RAT dependent positioning measurements (e.g. Uu based measurements) [RAN1]
· Study of sidelink reference signals for positioning purposes from physical layer perspective, including signal design, resource allocation, measurements, associated procedures, etc, reusing existing reference signals, procedures, etc from sidelink communication and from positioning as much as possible [RAN1]
· Study of positioning architecture and signalling procedures (e.g. configuration, measurement reporting, etc) to enable sidelink positioning covering both UE based and network based positioning [RAN2, including coordination and alignment with RAN3 and SA2 as required]
Note: When the bandwidth requirements have been determined and the study of sidelink communication in unlicensed spectrum has progressed, it can be reviewed whether unlicensed spectrum can be considered in further work. Checkpoint at RAN#97 to see if sufficient information is available for this review.


In this contribution, we share our initial views on scenario/requirements for sidelink positioning.

Use cases for sidelink positioning
[bookmark: OLE_LINK40]There are a number of specifications on the use cases and requirements of sidelink positioning, including V2X [2], public safety [2], commercial [3], IIOT [4].
· V2X: In this use case, positioning service should be provided in indoor, outdoor, tunnel areas. The UE velocity up to 250 km/h needs to be supported for outdoor and tunnel areas. As long as the UE operates a V2X use case having the corresponding positioning requirements, the requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. The requirements should be also fulfilled when the GNSS-based positioning is not available or not accurate enough. Seven different positioning service levels are defined in Table 7.3.2.2-1 [3] in terms of the horizontal and vertical accuracy, positioning service availability, and positioning service latency.
· [bookmark: OLE_LINK25][bookmark: OLE_LINK26]Public safety: In this use case, high accuracy positioning servic should be supported, e.g., 1 m horizontal accuracy, 2 m (absolute) or 0.3 m (relative) vertical accuracy, 95 – 98 % positioning service availability. Positioning service should be provided both in indoor and outdoor areas. As long as the UE operates a public safety use case having the corresponding positioning requirements, the requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. The requirements should be also fulfilled when the GNSS-based positioning is not available or not accurate enough.
· Commercial: On the commercial side, industrial control, industrial automation, UAV control, and AR are examples of those services. Services such as UAV control will require more precise positioning information that includes altitude, speed, and direction, in addition to horizontal coordinates.
· IIOT: High accuracy positioning is essential for this use case. The reason for this is that tracking of mobile devices as well as mobile assets is becoming increasingly important in improving processes and increasing flexibility in industrial environments. The 5G system shall provide positioning information for a UE that is out of coverage of the network, with accuracy of < [1 m] relative to other UEs that are in proximity and in coverage of the network.
In our view, if R18 sidelink positioning is expected to meet the positioning requirements of the above four application scenarios at the same time, it will bring a lot of workload. In prioritizing the use cases to be studied in R18 SL positioning SI, we suggest to take V2X use cases and public safety use cases as the first priority. Commercial use case and IIOT use case can be studied in future releases.
Proposal 1: V2X cases and public safety cases at least should be selected as the use cases studied in R18 sidelink positioning.

Requirements on sidelink positioning
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]The KPIs for sidelink positioning use cases are studied in 3GPP specifications TR38.845, TS22.261 and TS22.104. The most important metric for positioning is positioning accuracy, availability and latency. The positioning requirements in V2X depend on the service the UE operates, which are applicable to relative and absolute positioning depending on the use case or the positioning service level. The following table shows the positioning services with the performances requirements [TS22.261].
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).




In terms of the horizontal or lateral/longitudinal accuracy, the requirements for the absolute position or relative position can be categorised into three sets as follows by incorporating the requirements from the sources mentioned above:
-	Set 1: 10 – 50 m with 68 – 95 % confidence level. 
-	Set 2: 1 – 3 m with 95 – 99 % confidence level. 
-	Set 3: 0.1 – 0.5 m with 95 – 99 % confidence level. 
The positioning requirements in V2X use case can be selected as performance requirements for the evaluation. At present, the channel bandwidth of sidelink transmission is 20MHz. Based on the existing sidelink channel bandwidth, it may be difficult to achieve centimeter level high-precision positioning. Therefore, centimeter level location accuracy may not be suitable for target positioning requirements for R18 sidelink positioning evaluation. In our view, positioning requirements Set 2 in V2X use case can be considered as the target positioning requirements in R18 sidelink positioning.

Proposal 2: Take Set 2 as the target positioning requirements in R18 sidelink positioning.

Conclusion
In this contribution, we provided initial views on scenario/requirements for sidelink positioning. In summary, we have following proposals:
Proposal 1: V2X cases and public safety cases at least can be selected as the use cases studied in R18 sidelink positioning.
Proposal 2: Take Set 2 as the target positioning requirements in R18 sidelink positioning.

Reference
[1] RP-213588, “Revised SID on Study on expanded and improved NR positioning”, Intel.
[2] TR 38.845, “Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases (Release 17)”.
[3] TS 22.261, “Service requirements for the 5G system; Stage 1 (Release 18)”.
[4] TS 22.104, “Service requirements for cyber-physical control applications in vertical domains; Stage 1 (Release 18)”.
