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1 [bookmark: _Ref40465791]Introduction
This document presents a summary of submitted contributions to AI 9.5.1.1 (“SL positioning scenarios and requirements”).
The Rel-18 SI on expanded and improved NR positioning, the following objective is provided in regarding studies on support of SL positioning, of which the first two objectives, highlighted below, are discussed under this agenda item.
	· Study solutions for sidelink positioning considering the following: [RAN1, RAN2] 
· 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), 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.



Based on the submitted contributions to RAN1 #110 meeting, the discussion points are categorized into the following topics: 
· Ranging direction accuracy
· Latency Requirements for SL positioning
· Positioning Accuracy requirements for V2X and IIoT
· Further prioritization of use-cases for SL positioning

Please follow the naming convention in this example:
· SLPosScenReq_FLS-v000.docx
· SLPosScenReq_FLS-v001-CompanyA.docx
· SLPosScenReq_FLS-v002-CompanyA-CompanyB.docx
· SLPosScenReq_FLS-v003-CompanyB-CompanyC.docx
If needed, you may “lock” a spreadsheet file for 30 minutes by creating a checkout file, as in this example:
· Assume CompanyC wants to update SLPosScenReq_FLS-v002-CompanyA-CompanyB.docx.
· CompanyC uploads an empty file named SLPosScenReq_FLS-v003-CompanyB-CompanyC.checkout
· CompanyC checks that no one else has created a checkout file simultaneously, and if there is a collision, CompanyC tries to coordinate with the company who made the other checkout (see, e.g., contact list below).
· CompanyC then has 30 minutes to upload SLPosScenReq_FLS-v003-CompanyB-CompanyC.docx
· If no update is uploaded in 30 minutes, other companies can ignore the checkout file.
· Note that the file timestamps on the server are in UTC time.
To avoid excessive email load on the RAN1 email reflector, please note that there is NO need to send an info email to the reflector just to inform that you have uploaded a new version of this document. Companies are invited to enter the contact info in the table below.
FL1 Question 1-1
· Please consider entering contact info below for the points of contact for this agenda item:

	Company
	Point of contact
	Email address

	CATT
	Xiaotao Ren
	renxiaotao@catt.cn

	Futurewei
	George Calcev
	gcalcev@futurewei.com

	ZTE
	Chuangxin Jiang
	jiang.chuangxin1@zte.com.cn

	InterDigital
	Fumihiro Hasegawa
	Fumihiro.hasegawa@InterDigital.com

	OPPO
	Teng Ma
	mateng1@oppo.com

	vivo
	Yuanyuan Wang
	yuanyuan.wang.txyj@vivo.com

	Qualcomm
	Gabi Sarkis
	gsarkis@qti.qualcomm.com

	Samsung
	Cheolkyu 
	ck13.shin@samsung.com

	xiaomi
	Zhao Qun
	zhaoqun1@xiaomi.com

	Apple
	Kome Oteri
	ooteri@apple.com

	Huawei
	Su Huang
	Huangsu2@huawei.com

	Bosch
	Maximilian Stark
	maximilian.stark2@de.bosch.com

	AT&T
	Jerome Vogedes
	Jerome.Vogedes@att.com

	Lenovo
	Robin Thomas
	rthomas7@lenovo.com

	Toyota
	Kai-Erik Sunell
	erik.sunell@toyota.com

	Spreadtrum
	Zhenzhu Lei
	Reven.lei@unisoc.com

	Ericsson
	Florent Munier
	Florent.munier@ericsson.com

	Nokia, NSB
	Torsten Wildschek
	torsten.wildschek@nokia.com

	Locaila
	Jongphil Park
	pjphil87@locaila.com

	Intel
	Debdeep Chatterjee
	debdeep.chatterjee@intel.com



2 Ranging direction accuracy
Background: Related decision from RAN1 #109-e:
	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



Inputs from submitted contributions. 
	Reference
	Views

	Huawei [8]
	Proposal 2: The angle accuracy requirement Y for ranging can be set to 5 degrees for 90% of UEs.

	ZTE [9]
	Proposal 3: The requirement of ranging direction accuracy in Rel-18 SL positioning from 10 to 15 degree is suggested.

	Vivo [10]
	· Proposal 3: Considering the security factor, the value of Y should be selected as strict as possible in V2X use case while one relatively relax value can be selected for other use case.

	Sony [12]
	Observation 1: Relative positioning and ranging measurement relies on a reference point. Hence, it is beneficial to define a new positioning entity ‘reference UE’.
Observation 2: Ranging direction measurement is the angle measurement (both AoA and ZoA) referring to a reference direction.
Proposal 1: Consider the following terminology: Reference UE: Anchor UE as a reference point in providing the association with the obtained relative position/ ranging information.
Proposal 2: For relative positioning and ranging measurement, the relative coordinate and ranging should be associated with a reference UE’s ID.
Proposal 3: For ranging direction measurement, consider following two reference directions definitions:
i) The boresight direction of the target device’s antenna. 
ii) The direction from the target device to a reference device, such as RSU.

	Oppo [14]
	Proposal 8: For Rel-18 studies on SL positioning to define the ranging direction accuracy, the definition and requirements in TS 22.261 and TR 22.855 can be referred as the starting point.

	Lenovo [16]
	Observation 2: Tight stringent ranging direction accuracy requirements may only be supported by UEs with advanced antenna configurations.
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.

	Intel [17]
	Proposal 1:
· Ranging direction is defined by the Azimuth and Zenith angles of Arrival (AoA and ZoA) from a source node, defined with respect to a receiving node.
· For ranging between two UEs, an ranging direction accuracy of ±[15]° is targeted.

	Samsung [18]
	Proposal 1: For Rel-18 studies on SL ranging accuracy, focus on distance accuracy only.

	CMCC [19]
	Observation 1: The discussion on ranging requirements for SL positioning should consider that in TS 22.261 and TR 22.855 as the starting point.
Observation 2: The requirements on ranging direction accuracy can be defined in a use case specific way.
Proposal 1: For evaluations of V2X use cases for SL positioning, the requirement on ranging direction accuracy is ±[12.5°] degrees for 90% of UEs.
Proposal 2: For evaluations of IIoT use cases for SL positioning, the requirement on ranging direction accuracy is [5°] degrees for 90% of UEs.

	InterDigital [21]
	Proposal 2: Study whether the reference direction should be the absolute direction (e.g., angle to the north direction) and/or relative direction (e.g., angle to the front direction of the vehicle).
Proposal 3: The two requirement values on ranging direction accuracy are Y = 5 (set A) and 1 (set B) degrees for 90% of UEs.

	Qualcomm [22]
	Observation 1: The requirements for ranging direction accuracy depend on the maximum distance of interest between the devices in the target application.
Proposal 1: At least for IIoT scenarios, the requirement on ranging direction accuracy is 10 degrees, i.e. Y =10.

	Apple [24]
	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).

	Xiaomi [26]
	Proposal 2: The ranging direction accuracy value Y is set to be 5 degree.

	Ericsson [27]
	Support Y=12.5 degrees for long distance search use case. 



Summary of key observations based on submitted contributions:
· Ranging direction accuracy can be simply defined as angle of arrival (AoA) at a receiving node.
· Diverse views on requirements on ranging direction accuracy ranging from ±2° to ±15°.
· It is observed that ranging direction accuracy requirements may vary across use-cases and deployments.
· The use-cases and associated requirements in TS 22.261 and TS 22.104 indicate ranging direction accuracy requirements from ±1° to ±30.9° (0.54 rad).
· It is observed that, in general, impact from ranging direction accuracy closely relates to maximum ranging distance.
· It is observed that achievability of high ranging direction accuracy depends on UE antenna configurations.
· Several contributions propose defining multiple ranging direction accuracy requirements 
· Several contributions propose to define ranging direction accuracy as a function of use-cases, but the preferences for different use-cases are divergent.
· One contribution proposes to focus on ranging distance accuracy only. 


Relevant requirements from TS 22.261/TR 22.885 and TS 22.104
Table 2: Performance requirements for ranging based services (Table 7.9-1 in TS 22.261 [3])
	Ranging scenario
	Ranging Accuracy 
(95 % confidence level)
	Availability
	Latency
10ms
50ms
50ms
	Effective ranging distance
	Coverage 
	NLOS/LOS
	Relative UE velocity 
	Ranging interval
	Number of concurrent ranging operation for a UE
	Number of concurrent ranging operation in an area

	
	Distance Accuracy

	Direction Accuracy
	
	
	
	
	
	
	
	
	

	Smart TV Remoter
	10cm up to 3 meter separation
	±2° horizontal direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-60°) to (+60°);
±2° Elevation direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-45°) to (+45°)
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-

	Picture and video sharing based on Ranging results
	10cm
	2°
	99 %
	50ms
	10m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	-

	Distance based smart device control
	10cm
	-
	99 %
	100ms
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 20
	-

	Smart Vehicle Key
	10 cm
	-
	99 %
	50ms
	30m
	IC/PC/OOC
	LOS
	Static/ Moving
(<2m/s)
	25ms
	 -
	50UEs/
(104m2)

	Touchless Self-checkout Machine Control
	10cm
	-
	99%
	150ms
	1m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	100ms
	-
	=

	Hands Free Access
	10cm
	-
	99 %
	500ms
	10 m
	IC/PC/OOC
	LOS
	Static/ Moving
(1 m/s)
	50ms
	 -
	20 UEs/3.14*100m2

	Smart Transportation Metro/Bus Validation
	10cm
	-
	99 %
	-
	2m
	IC/PC/OOC
	LOS
	Static/ Moving
(3km/h)
	50ms
	 20
	100 in the area of 8 m2

	Ranging of UE’s in front of vending machine
	20cm
	10°
	-
	1s
	5m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	50ms
	 -
	10

	Finding Items in a supermarket 
	50 cm
	5 degree
	95 %
	-
	100m
	IC/PC/OOC
	LOS
	Static/ Moving
(<1m/s)
	250ms
	 -
	100 UEs/
(3.14*104m2)

	distance based intelligent perception for public safety
	50cm
	-
	99 %
	-
	20m
	IC/PC/OOC
	LOS
	Static/ Moving
(<20km/h)
	-
	100
	-

	Long Distance Search
	20m
	5°
	99 %
	-
	100m-1km
	IC/PC/OOC
	LOS
	Static/ Moving
(up to 10m/s)
	5s
	 -
	-

	Long range approximate location
	[10m]
	±[12.5°]
	99 %
	-
	500m
	IC/PC/OOC
	LOS
	Static/ Moving
(<10m/s)
	-
	1
	[50]UEs/
(104m2)










Table 3: Performance requirements for ranging based services (Table 5.7-1in TS 22.104 [4])
	Scenario
	Horizontal accuracy
	Vertical accuracy
	Availability
	Heading
	Latency for position estimation of UE
	UE Speed
	Corresponding Positioning Service Level in TS 22.261

	Mobile control panels with safety functions (non-danger zones)
	< 5 m 
	< 3 m
	90 %
	n/a
	< 5 s
	n/a
	Service Level 2

	Process automation – plant asset management
	< 1 m
	< 3 m
	90 %
	n/a
	< 2 s
	< 30 km/h
	Service Level 3

	Flexible, modular assembly area in smart factories (for tracking of tools at the work-place location)
	< 1 m (relative positioning)
	n/a
	99 %
	n/a
	1 s
	< 30 km/h
	Service Level 3

	Augmented reality in smart factories
	< 1 m
	< 3 m
	99 %
	< 0.17 rad 
	< 15 ms
	< 10 km/h
	Service Level 4

	Mobile control panels with safety functions in smart factories (within factory danger zones)
	< 1 m
	< 3 m
	99.9 % 
	< 0.54 rad
	< 1 s
	n/a
	Service Level 4

	Flexible, modular assembly area in smart factories (for autonomous vehicles, only for monitoring purposes)
	< 50 cm
	< 3 m
	99 %
	n/a
	1 s
	< 30 km/h
	Service Level 5

	Inbound logistics for manufacturing (for driving trajectories (if supported by further sensors like camera, GNSS, IMU) of indoor autonomous driving systems))
	< 30 cm (if supported by further sensors like camera, GNSS, IMU) 
	< 3 m
	99.9 %
	n/a
	10 ms
	< 30 km/h
	Service Level 6

	Inbound logistics for manufacturing (for storage of goods)
	< 20 cm
	< 20 cm
	99 %
	n/a
	< 1 s
	< 30 km/h
	Service Level 7



Based on the inputs, a clarification on the definition for ranging direction accuracy is proposed below. Considering the diverse views over a wide range of target accuracy requirements, an approach similar to RAN1 #109-e is proposed to allow companies to report performance against two ranging direction accuracy targets. 
Given the diverging views on expected requirements for different use-cases (e.g., some consider V2X should have the strictest requirements while some others consider V2X to have relaxed requirements than IIoT, etc.), it may not be easy to associate the target requirements to particular use-cases and this aspect may be left up to individual sources. 

FL1 Proposal 2-1
· For ranging between two devices, ranging direction accuracy is defined as angle of arrival (AoA) at a receiving node.
· The requirements on ranging direction accuracy are defined as:
· Set A: Y = ±10° for 90% of the UEs
· Set B: Y = ±5° for 90% of the UEs
· Note 1: For evaluations of ranging direction accuracy, 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.


	Company
	Comments

	CATT
	For Set B, we think it is difficult to be reached in Rel-18.
For example, the following table is the agreed simulation assumptions in RAN1#109-e for V2X use cases for antenna array configuration for vehicle UE. Even the vehicle UE is equipped with (1, 4, 2, 1, 1), the Set B cannot be reached according to our simulation results.
	Number of antenna elements across all panels
	Up to 8 Tx /Rx antenna elements

	Antenna array configuration
(M, N, P, Mg, Ng)
	Vehicle Type 1 and Type 3:
Front and rear antennas:
Baseline: (1, 1, 2, 1, 1) for each location
Optional: (1, 2, 2, 1, 1) for each location
Front antenna array bearing angle: ΩFront = 0°
Rear antenna array bearing angle: ΩRear = 180°

Vehicle Type 2:
Rooftop antenna:
Baseline: (1, 2, 2, 1, 1)
Optional: (1, 4, 2, 1, 1)




	Futurewei
	OK in principle, we agree with CATT that given the number of antennas agreed for the scenarios the requirements of Set B may difficult to achieve.

	ZTE
	We have the similar view as CATT. Even for set A, the 10 degree is satisfied with the optional antenna configuration. 

	InterDigital
	We support the FL’s proposal

	OPPO
	We are OK with FL’s proposal.

	vivo
	We share the similar view as CATT and ZTE

	Qualcomm
	We share the view the requirements would be difficult to achieve given the agreed antenna configurations and propose to use:
· Set A: Y = ±15° for 90% of the UEs
· Set B: Y = ±10° for 90% of the UEs


	Samsung
	Even though we prefer to focus on ranging distance accuracy only in Rel-18 studies, we are O.K for the direction above proposed by FL if majority want to define the requirement for ranging direction accuracy. 

	Xiaomi
	We support FL proposal.

	Apple
	We are fine with the definition. We are also fine with the principle of having a set A/Set B split similar to other agreed upon requirements. We are open to discussing the target requirement values.

	Huawei, HiSilicon
	OK.
We think that adding RSU/BS could also help resolve the direction ambiguity for the limited number of UE antennas.
We have Note 2 and Note 3, and it should be understood that the requirement is not necessarily met solely based on NR SL between the two concerned UEs.

	Bosch 
	We are ok with the FL proposal but also share similar concerns as other companies that Set B will be difficult to achieve.

	AT&T
	Ok with the requirements as “target requirements”, but with the caveat that the ranging accuracy requirements may not be applicable to all use cases, as other %-tiles may be applicable/achieveable, e.g., 70%, 80%.

	Lenovo
	Generally supportive, however the angle requirements may also depend on the distance between the UEs in addition to the antenna configuration. 

	Moderator
	The following responses were not considered when the proposal was updated to FL2 Proposal 2-1.

	Sony
	Generally fine. It may be difficult for Set B. Perhaps, we can put it in a bracket for the time being.

	Spreadtrum
	We support FL’s proposal.

	Ericsson
	We would prefer to focus on set A. Set B will be difficult to achieve. 

	Nokia, NSB
	Agree with others that Set B requirement may be too ambitious.
The definition “ranging direction accuracy is defined as angle of arrival (AoA) at a receiving node” does not seem to make sense as worded.

	Locaila
	We support FL’s proposal.



Based on received responses, the proposal is updated as below:
FL2 Proposal 2-1
· For ranging between two devices, ranging direction accuracy is defined as angle of arrival (AoA) at a receiving node.
· The requirements on ranging direction accuracy are defined as:
· Set A: Y = ±15° for 90% of the UEs
· Set B: Y = ±10° for 90% of the UEs
· Note 1: For evaluations of ranging direction accuracy, 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.

	Company
	Comments

	Moderator
	The following was agreed on Monday (Aug 22nd 2022):
  
	Agreement
1. For ranging between two devices, ranging direction accuracy is defined as accuracy of angle of arrival (AoA) at a receiving node.
1. The following requirements on ranging direction accuracy are considered:
7. Set A: Y = ±15° for 90% of the UEs
7. Set B: Y = ±8° for 90% of the UEs
7. Note 1: For evaluations of ranging direction accuracy, companies are expected to report: 
2. 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%.
7. Note 2: target positioning requirements may not necessarily be reached for all scenarios and deployments.
7. Note 3: all positioning techniques may not achieve all positioning requirements in all scenarios.






3 [bookmark: _Ref102936779]Latency Requirements for SL positioning
Background: Related decision from RAN1 #109-e:
	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



Inputs from submitted contributions. 
	Reference
	Views

	Nokia [6]
	Proposal 1:  Latency requirements of SL positioning depend on the use case and application, which might be highly demanding (e.g., down to 10 ms). RAN1 and other working groups should study mechanisms to minimize latency when defining the SL positioning methods and procedures for different use cases.

	Huawei [8]
	Proposal 3: The latency requirement X in the Note can be set to 1 second for V2X, public safety, commercial, and IIoT use cases.

	ZTE[9]
	Proposal 4: End-to-end positioning latency is expected to satisfy a latency budget of 1 second for Rel-18 NR SL positioning.

	Toyota [11]
	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.

	Sony [12]
	Proposal 5: Consider the following latency requirements for the evaluation of V2X positioning: 
· End-to-end or service level latency for position estimation of UE (< [100] ms)
· Physical layer latency for position estimation of UE (< [10] ms)

	Oppo [14]
	Proposal 1: 
Proposal 2: 
Proposal 3: 
Proposal 4: 
Proposal 5: For Rel-18 studies on SL positioning, end-to-end positioning latency is expected to satisfy a latency budget of 1 second.
Proposal 6: For Rel-18 studies on SL positioning V2X use cases, the end-to-end positioning latency is ranging from 10ms to 1s, depending on use cases selected as in Table 7.3.2.2-1 in TS 22.261.
Proposal 7: For Rel-18 studies on SL positioning, the latency requirements are
· Public safety use cases: < 5s.
· Commercial use cases: End-to-end latency < 100ms; Physical layer latency < 10s.
· IIoT use cases: End-to-end latency < 100ms; Physical layer latency < 10s.

	Lenovo [16]
	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.

	Intel [17]
	Proposal 2:
· For the agreed target positioning accuracy requirements, end-to-end positioning latency is expected to satisfy a latency budget of X = 30 second(s).
· Note: Shorter latency performance may be achieved at the cost of reduced positioning accuracy.

	Samsung [18]
	Proposal 2: The latency budget of X second(s) is decided in other WGs, e.g., RAN2.

	CMCC [19]
	Proposal 3: For Rel-18 studies on SL positioning, the end-to-end positioning latency is expected to satisfy a latency budget of [1] second(s).

	InterDigital [21]
	Proposal 1: End-to-end positioning latency is expected to satisfy a latency budget of X = 1 second.

	Apple [24]
	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




	Ericsson [27]
	[bookmark: _Toc111156551]End to end latency requirements are varied and use case dependent. 
Proposal 1 [bookmark: _Toc111156549]
Discuss which of the positioning service level latency requirements should be supported by rel18



Summary of observations based on submitted contributions:
· Multiple contributions note that end-to-end latency requirements vary over a wide range, from 10ms to multiple (up to 10s of) seconds depending on use-cases. 
· Several contributions suggest a value of X = 1 second for the expected latency performance for SL positioning solutions.
· A few contributions propose considering different latency requirements for different use-cases. 
· One contribution suggests that latency requirements are decided in other WGs (e.g., RAN2).
· One contribution highlights the relationship between positioning accuracy and latency, and that, in some cases, latency may be traded off for higher positioning accuracy or vice versa. 
Since it has been agreed during RAN1 #109-e that primarily focus during Rel-18 studies would be on positioning accuracy for SL positioning in Rel-18, it would be reasonable to consider a simple characterization of the expected latency performance while leaving room for potential variance from the expectation, and instead focus on positioning accuracy performance as agreed last meeting. Accordingly, the following is proposed, where:
· the first sub-bullet observes that, depending on use-cases, the requirements may vary from this expected bound on latency budget, and
· the second sub-bullet observes potential tradeoff between high positioning accuracy and end-to-end positioning latency. 

FL1 Proposal 3-1
· Note: For SL positioning, end-to-end positioning latency is expected to satisfy a latency budget of X = 1 second.
· Depending on use-cases, requirements on end-to-end positioning latency may be tighter or relaxed compared to X = 1 second. 
· In certain cases, tradeoff between high positioning accuracy and end-to-end positioning latency may be realized.


	Company
	Comments

	CATT
	We can live with this proposal. But the detailed values need to confirm with RAN2, since we are discussing the end-to-end positioning latency, not only physical layer, but also higher layer should be involved into the confirmation of the detailed value of the latency. An LS to RAN2 is needed if the proposal was agreed.


	Futurewei
	In RAN1 we may just decide on the PHY latencies for SL positioning. This note is just for informative purposes. Further discussions with RAN2 are expected.

	ZTE
	We are supportive of the proposal for progress. Alternatively, latency requirements can be skipped for Rel-18 SL positioning. 

	InterDigital
	We support the FL’s proposal. We are also ok to send an LS to RAN2 to ask if the latency requirement of 1 second can be met.

	OPPO
	We are OK with FL’s proposal. It has been agreed that accuracy requirement should be focused on in R18 SL POS. Furthermore, if different latency requirements are expected, they should be defined according to different use cases. For progress, FL’s proposal is acceptable.

	vivo
	Considering the previous agreement, maybe the last sub-bullet can be removed since we have agreed to focus on the accuracy requirement.

	Qualcomm
	It is difficult to agree on end-to-end latency at this stage since RAN2 has not developed the framework yet. We suggest to wait until more progress is made in RAN2.

	Samsung
	We think that this latency requirement cannot be decided by RAN1 at this stage since it was not decided yet which nodes (e.g., LMF) will be involved for SL positioning and the value X will depend on SL positioning methods and involved nodes. So, it would be better to decide this by RAN2.

	Xiaomi
	We are OK with the proposal.

	Apple
	On the second bullet, we may need an FFS to discuss what the use case specific changes are.

	Huawei, HiSilicon
	OK.
We don’t need any LS to any other WGs. They could be aware of the agreement made by RAN1 even without any LS, and raise concern if any.

	AT&T
	Some aspects of E2E latency encompass aspects outside the scope of RAN1, e.g., signalling aspects. 1 sec, may be a good target, but we can send an LS to e.g., RAN2 for E2E latency requirements.

	Lenovo
	Generally supportive of the proposal,. Suggest the following revision in the first sub-bullet for better clarification on the meaning tight or loose latency reqiurements:
Depending on use-cases, requirements on end-to-end positioning latency may be tighter (X<1 s) or relaxed (X>1s) compared to X = 1 second

	Toyota
	We would like to add a value range from 10 ms to 1 s in the first bullet. We further prefer to change the wording “may be” to “shall be” because the purpose is to specify requirements. It is always permitted to do something better than a requirement and hence the current wording does not seem to add anything in the requirement.
We are OK with the second bullet point.

	Sony
	This wording is a bit confusing “Depending on use-cases, requirements on end-to-end positioning latency may be tighter or relaxed compared to X = 1 second. ”
It seems X = 1 second does not mean anything.
Suggest the following modifications:
Note: For SL positioning, end-to-end positioning latency is expected to satisfy a latency budget of X, in which X depends on the use-cases.

	Spreadtrum
	Support FL’s proposal.

	Ericsson
	The end-to-end latency has impact on multiple workgroup (e.g. RAN2) and we need their view on how much higher layer latency can potentially be achieved before deciding what should be the end to end latency. Thus we propose to delay discussing the issue.  

	Nokia, NSB
	OK for the sake of progress, even though it is true that this impacts other WGs – but they can respond if they see a problem with this.

	Locaila
	We agree to delay the discussion on this issue, as there was an agreement to focus on accuracy this stage during the last meeting.

	Moderator
	Based on received feedback, this aspect can be considered further once further clarity on the architecture for SL positioning (from RAN2) is available. 



4 Positioning Accuracy requirements for V2X and IIoT
Background: Related decision from RAN1 #109-e:
	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



Inputs from submitted contributions. 
	Reference
	Views

	LGE [7]
	Conclusion 1: At least for V2X use cases, Set A positioning accuracy requirements for relative SL positioning are satisfied with SL single RTT in FR1.
Conclusion 2: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL multi-RTT in FR1.
Conclusion 3: At least for V2X use cases, Set A positioning accuracy requirements for absolute SL positioning are satisfied with SL TDOA in FR1.

	ZTE [9]
	Proposal 1: For accuracy requirements of V2X use-cases for Rel-18 SL positioning, confirm the above working assumption with changing the set A as the basic requirement.
Proposal 2: For accuracy requirements of IIoT use-cases for Rel-18 SL positioning, confirm the working assumption with the following clarification:
· Set A is for out-of-coverage
· Set B is for in-coverage

	Vivo [10]
	· Proposal 1:  Comfirm the working assumption 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
· Note 1: For evaluated SL positioning methods, companies are expected to report: 
· (1) whether the 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 2:  Comfirm the working assumption of IIoT use-cases for SL positioning, the following accuracy requirements are considered:
· For horizontal accuracy, 
· Set A: 1 m (relative only) for 90% of UEs
· Set B: 0.2 m (relative only) for 90% of UEs
· For vertical accuracy, 
· Set A: 1 m (relative only) for 90% of UEs
· Set B: 0.2 m (relative only) 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

	Toyota [11]
	Proposal 2: 
Proposal 3: Confirm the working assumption about V2X accuracy requirement for Set A and Set B as an agreement.

	Sony [12]
	Proposal 4: Confirmed the working assumption on the requirements for evaluation of V2X use-cases for SL positioning made in RAN1#109e.

	NEC [13]
	Proposal 4	Confirm the following working assumptions
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
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

	Oppo [14]
	Proposal 8: 
Proposal 9: 
Proposal 10: For V2X use cases, Set A can be considered as the target accuracy requirement.
Proposal 11: For IIoT use cases, Set A can be considered as the target accuracy requirement.

	CATT [15]
	Observation 1: For V2X use cases, Set B (Horizontal accuracy of 0.5 m ) is difficult to be reached in Rel-18
Proposal 3: For V2X use cases, Set A (Horizontal accuracy of 1.5 m ) should be the design target and reached in Rel-18.
Observation 2: For IIoT use cases, Set B (Horizontal/vertical accuracy of 0.2 m) is difficult to be reached in Rel-18
Proposal 4: For IIoT use cases, Set A (Horizontal/vertical accuracy of 1 m) should be the design target and reached in Rel-18.

	Intel [17]
	Proposal 3:
Confirm the two working assumptions from RAN1 #109-e on two sets of SL positioning accuracy requirements for V2X and IIoT use-cases.

	Samsung [18]
	Proposal 3: Confirm the working assumptions on SL positioning accuracy requirements for the evaluation of V2X and IIoT use-cases.

	CeWiT [20]
	Proposal 1: Agree to the working assumption on accuracy requirements for evaluation of V2X use-cases for SL positioning.
Proposal 2: Agree to the working assumption on accuracy requirements for evaluation of IIoT use-cases for SL positioning.

	InterDigital [21]
	Proposal 4: Confirm the working assumptions regarding the accuracy requirement for IIoT and V2X use cases for sidelink positioning.

	Apple [24]
	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.

	BOSCH [25]
	Proposal 1: Confirm the working assumption on SL positioning accuracy requirements for evaluation considering at least set B
Proposal 3: To fulfil the sidelink positioning requirements of V2X use cases in terms of bandwidth, investigations should not be limited by bandwidth restrictions in the ITS band.




Summary of observations based on submitted contributions:
· Several companies point out that Set A requirements can be satisfied for various configurations, while Set B requirements are not achievable for the evaluated cases, while a few companies indicate that Set B requirements may be satisfied at least for certain cases and configurations.
· Nine (9) companies propose to confirm the working assumptions on positioning accuracy requirements based on two sets (A and B) for V2X and IIoT.
· Three (3) companies propose to only select set A requirements as the design targets. 
· One (1) company suggests considering Set A only for out-of-coverage and Set B requirements for in-coverage only.
· One (1) company suggests updating the text for V2X requirements to use the phrase “absolute OR relative” to align better with the phrase used for other use-cases for similar intention and avoid potential confusion.
Considering the summary of the situation above, it is clear that further attempts towards a down-selection may not be prudent use of RAN1 time. Thus, it is proposed to confirm the working assumption with the update to the “absolute AND relative” phrase to align the terminology for other use-cases.

FL1 Proposal 4-1
· Confirm the following working assumption on positioning accuracy requirements for V2X with the changes indicated below:
·  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 or relative); Vertical accuracy of 3 m (absolute and or relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and or relative); Vertical accuracy of 2 m (absolute and or 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

	Company
	Comments

	CATT
	We prefer the Set A should be the baseline and the design target. If the majority wants to confirm the working assumption as the proposal, we can live with it.

	Futurewei 
	We are OK with the Proposal 4-1

	ZTE
	The same view as CATT

	InterDigital
	We are ok with the FL’s proposal.

	OPPO
	Although we proposed to have Set A as the target requirement, similar view with CATT/ZTE that if majority companies support to keep both Sets, we can also live with it.

	vivo
	Similar view with CATT/ZTE/OPPO

	Qualcomm
	We support the proposal and agree with the featurelead’s recommendation on utilizing RAN1 time.

	Samsung
	O.K

	Xiaomi
	We are OK with the proposal.

	Apple
	We are fine with the proposal

	Huawei, HiSilicon
	OK

	Bosch
	We support the FL proposal.

	AT&T
	Ok with the FL proposal

	Lenovo
	Supportive of FL’s proposal

	Toyota
	We support the proposal to confirm the working assumption including both Set A and Set B.

	SONY
	Support

	Spreadtrum
	Support

	Ericsson
	OK

	Locaila
	Support

	Moderator
	The following was agreed on Monday (Aug 22nd 2022):
	Agreement
· Confirm the following working assumption on positioning accuracy requirements for V2X with the changes indicated below:
·  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 or relative); Vertical accuracy of 3 m (absolute and or relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and or relative); Vertical accuracy of 2 m (absolute and or 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






FL1 Proposal 4-2
· Confirm the following working assumption on positioning accuracy requirements for IIoT:
·  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

	Company
	Comments

	CATT
	We prefer the Set A should be the baseline and the design target. If the majority wants to confirm the working assumption as the proposal, we can live with it.

	Futurewei
	We are OK with the Proposal 4-2

	ZTE
	The same view as CATT

	InterDigital
	We support the FL’s proposal.

	OPPO
	Although we proposed to have Set A as the target requirement, we can also live with it if majority companies want to keep both Sets.

	vivo
	Similar view with CATT/ZTE/OPPO

	Qualcomm
	We support the proposal and agree with the featurelead’s recommendation on utilizing RAN1 time.

	Samsung
	O.K

	Apple
	We are fine with the proposal.

	Huawei, HiSilicon
	OK

	Bosch
	OK

	AT&T
	Fine with the proposal

	Lenovo
	Supportive of FL’s proposal

	SONY
	OK

	Spreadtrum
	Support

	Ericsson
	OK

	Locaila
	Support

	Moderator
	The following was agreed on Monday (Aug 22nd 2022):
	Agreement
· Confirm the following working assumption on positioning accuracy requirements for IIoT:
· 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






5 Further prioritization of use-cases for SL positioning
Background: During RAN1 #109-e, there were discussions on potential prioritization of some of the identified use-cases over others. However, no consensus was possible in this regard. This meeting, several contributions propose prioritization of use-cases.

Inputs from submitted contributions. 
	Reference
	Views

	Vivo [10]
	· Proposal 4: Select V2X use case as high prioriy for evaluation in sidelink positioning at least.

	Oppo [14]
	Proposal 12: V2X use cases can be prioritized in Rel-18 for study including evaluation.
Proposal 13: Public safety or IIoT can be additionally considered in Rel-18 for study including evaluation.

	CATT [15]
	Proposal 1: Out-of-coverage scenario has higher priority than the other two scenrios. The performance evaluation and potential solutions investigation should focus on out-of-coverage scenario in Rel-18.
Proposal 2: PC5-only-based positioning solutions should have higher priority than combination of Uu- and PC5-based positioning solutions.
Proposal 5: V2X use cases and IIoT use cases should have higher priority than the other two kinds of use cases. The performance evaluation and potential solution investigation should focus on V2X use cases and IIoT use cases in Rel-18.

	CMCC [19]
	Conclusion: For evaluations of SL positioning in Rel-18, at least the evaluation results of V2X use cases are included, and it is up to each company to provide results for other use-cases (IIoT, public safety, and commercial).

	Xiaomi [26]
	Proposal 1: For evaluation and study of sidelink positioning, no prioritization of use case is needed.




Summary of observations based on submitted contributions:
· Three (3) companies propose to prioritize V2X use-cases over others.
· One (1) company proposes that V2X and IIoT use-cases over others.
· One (1) company proposes that no prioritization of use-cases is necessary.
· One (1) company proposes that OOC scenarios and PC5-only-based positioning solutions should be prioritized.
Given the discussions on potential prioritization and inputs to this meeting in contributions summarized above, it does not appear practical to consider further prioritization of certain use-cases over others from the perspective of RAN1 as a group. It can be left up to individual sources to consider their preferred use-cases, scenarios, and solutions, and provide evaluation/analyses for these. The TR would capture results for each of the four use-cases for different scenarios and solutions based on company submissions. 

FL1 Proposed Conclusion 5-1
· Further prioritization amongst the identified use-cases for SL positioning is not pursued during this SI.

	Company
	Comments

	CATT
	We can live with the conclusion. Different companies have different views on the priority of use cases and can provide related simulation results for the TR.

	Futurewei
	We support the Conclusion 5-1

	InterDigital
	We support the FL’s conclusion.

	OPPO
	We can live with the FL’s conclusion. Except V2X use cases, it is really difficult to down select one from the rest use cases.

	Qualcomm
	We support the proposal.

	Samsung
	O.K

	Xiaomi
	We support the proposal.

	Apple
	We support the FL’s proposal.

	Huawei, HiSilicon
	OK with the conclusion.

	Bosch
	Support

	AT&T
	We support the FL proposal for no prioritization of the use cases.

	Lenovo
	Supportive of FL’s proposal

	Spreadtrum
	Support

	Ericsson
	Support

	Locaila
	Support

	Moderator
	The following was agreed on Monday (Aug 22nd 2022):
	Conclusion
Further prioritization amongst the identified use-cases for SL positioning is not pursued during this SI in RAN1.






6 Other issues
Background: In addition to the requirements discussed above, in contributions, some further considerations have been raised. 

Inputs from submitted contributions. 
	Reference
	Views

	HW [8]
	Observation 1: The intention in the RAN TR is to provide a straightforward interpretation on the terminology of “out of coverage”, which should not be considered as a motivation to change the normative definition of “out of coverage” used for SL communication in TS 38.304.
Observation 2: It is beneficial to clarify that two types of OOC may exist during the discussion of the study.
OOC Type 1: SL frequency specific OOC refers to the case when UE does not detect a cell on the SL frequency, which is already specified in TS 38.304.
OOC Type 2: UE specific OOC refers to the case when there is no network coverage for the UE at all.
Note: OOC Type 1 covers OOC Type 2.
Proposal 1: RAN1 to clarify that the design of ranging/SL positioning should allow the operation without any network coverage, but not change the definition of OOC that is already normative in TS 38.304.
Note: The terminology of OOC follows the existing definition adopted by SL communication provided by TS 38.304.


	Toyota [11]
	Proposal 4: 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

	NEC [13]
	Proposal 1	For partial-coverage scenario, a threshold can be defined and if G-factor is lower than the threshold, the UE can be assumed to be out-of-coverage.
Proposal 2	For all defined scenarios, all three coverage scenarios including in-coverage, partial-coverage and out-of-coverage should be considered and evaluated for scenario 3 UMa and for other scenarios, only in-coverage and partial-coverage scenarios can be considered and evaluated.
Proposal 3	The baseline metrics to be used to evaluate the performance of SL positioning can include accuracy, power, latency and integrity and other metrics can also be considered if needed.

	Lenovo [16]
	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.

	Sharp [23]
	Proposal 1
· All the following cases are considered in the study:
· Case 1) Pre-configured SL-PRS transmission in in-coverage scenario.
· Case 2) RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 3) PC5-RRC-configured SL-PRS transmission in in-coverage scenario.
· Case 4) Pre-configured SL-PRS transmission in out-of-coverage scenario.
· Case 5) PC5-RRC-configured SL-PRS transmission in out-of-coverage scenario.

	BOSCH [25]
	Proposal 2: For sidelink positioning in dedicated ITS spectrum (including band n47) consider a bandwidth smaller than (and not including) 40 MHz. 

Proposal 4: RAN1 should review whether unlicensed spectrum can be considered for SL positioning and prepare a conclusion for RAN#97


	ITL [28]
	Proposal 1:
In scenarios for sidelink positioning, followings should be considered.  
- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), whether each UE is located on in-coverage, partial-coverage or out-of-coveage?
- Among UEs which transmit sidelink RS (e.g., UE#1, UE#2 and UE#3 in Figure 1), is an anchor UE (or master UE) needed?
- Is On-demand request from target UE which receives sidelink RS for positioning needed?
- Is Mode 2 operation needed?



Various miscellaneous considerations have been highlighted in different contributions. It is not clear whether any of the above need specific attention at this point within RAN1.  
Companies are encouraged to provide further feedback on whether anything particular from the above list of issues may still need to be discussed during RAN1 #110.

	Company
	Comments

	
	




7 Outcome from RAN1 #110
The following were agreed during RAN1 #110.
Agreement
· For ranging between two devices, ranging direction accuracy is defined as accuracy of angle of arrival (AoA) at a receiving node.
· The following requirements on ranging direction accuracy are considered:
· Set A: Y = ±15° for 90% of the UEs
· Set B: Y = ±8° for 90% of the UEs
· Note 1: For evaluations of ranging direction accuracy, 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
· Confirm the following working assumption on positioning accuracy requirements for V2X with the changes indicated below:
·  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 or relative); Vertical accuracy of 3 m (absolute and or relative) for 90% of UEs
· Set B (similar to “Set 3” defined in TR 38.845)
· Horizontal accuracy of 0.5 m (absolute and or relative); Vertical accuracy of 2 m (absolute and or 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
· Confirm the following working assumption on positioning accuracy requirements for IIoT:
· 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

Conclusion
Further prioritization amongst the identified use-cases for SL positioning is not pursued during this SI in RAN1.
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Appendix: Decisions from RAN1 #109-e [5]

	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
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