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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”).

[109-e-R18-Pos-02] Email discussion on SL positioning scenarios and requirements by May 20 – Debdeep (Intel)
· Check points: May 16, May 20

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 #109-E meeting, the discussion points are categorized into the following topics: 
· Network coverage scenarios for SL positioning
· Target use-cases and bands for SL positioning
· Operation scenarios involving SL positioning
· Technical requirements for the target use-cases for SL positioning

For the first round of discussions, please provide your inputs in response to the Proposals tagged with ‘FL2’ latest by Friday, May 13th, 11:59 UTC.

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 email discussion:

	Company
	Point of contact
	Email address

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

	CATT
	Xiaotao Ren
	renxiaotao@catt.cn

	CMCC
	Jingwen Zhang
	zhangjingwen@chinamobile.com

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

	Huawei, HiSilicon
	Jinhuan Xia
	Jinhuan.xia@huawei.com

	Lenovo
	Xiaodong Yu
	yuxd1@lenovo.com

	Spreadtrum
	Zhenzhu Lei
	reven.lei@unisoc.com

	OPPO
	Teng Ma
	mateng1@oppo.com

	InterDigital
	Fumihiro Hasegawa
	fumihiro.hasegawa@interdigital.com

	Qualcomm
	Gabi Sarkis
	gsarkis@qti.qualcomm.com

	Futurewei
	George Calcev
	gcalcev@futurewei.com

	Samsung
	Cheolkyu
	ck13.shin@samsung.com

	NEC
	Ying Zhao
	zhao_ying@nec.cn

	Sony
	Basuki Priyanto
	basuki.priyanto@sony.com

	Xiaomi
	Zhao Qun
	zhaoqun1@xiaomi.com

	LGE
	Woo-Suk Ko
	woosuk.ko@lge.com

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

	Locaila	
	JongPhil Park
	Pjphil87@locaila.com

	NTT DOCOMO
	Shohei Yoshioka
	shohei.yoshioka@docomo-lab.com

	CEWiT
	Abhijeet Masal
	abhijeetmasal@cewit.org.in

	Ericsson
	Florent Munier
	Florent.munier@ericsson.com

	FirstNet
	Eshwar Pittampalli
	Eshwar.pittampalli@firstnet.gov

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



2 Network coverage scenarios
Most submitted contributions to this agenda item indicate that all three NR network coverage scenarios are included in the scope of the study: 
· In coverage (IC)
· Partial coverage (PC)
· Out of coverage (OOC).
As can be observed from the SID objectives, this is consistent with the SI objective for SL positioning. 
However, there are some further views regarding potential (de-)prioritization of the different coverage scenarios. 
In particular, reference [9] proposes to prioritize only out of coverage scenarios over the other two. Reference [13] proposes to prioritize in-coverage scenarios. [28] proposes “Evaluations of positioning performance in partial coverage scenarios should not be performed”, while [22] suggests that partial coverage scenarios be studied and evaluated with a second priority. 
On the other hand, multiple contributions propose to study and evaluate all three network coverage scenarios for SL positioning.
In relation to different use-cases, it is expected that not all network coverage scenarios may apply for all use-cases. For example, it would be reasonable to expect that commercial use-cases may be limited to in-coverage scenarios only. This is discussed further in Section 3.

FL1 Question 2-1
· Please share your views on the following options for handling of different network coverage scenarios for studies on SL positioning:
· Option 1: All network coverage scenarios (in-coverage, partial coverage, and out-of-coverage) are studied/evaluated at same priority level.
· Option 2: Studies of in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Option 3: Studies of in-coverage scenarios are prioritized during the SI.
· Option 4: Studies of out-of-coverage scenarios are prioritized during the SI.
· Option 5: Other option(s)
	Company
	Preferred option
	Comments

	ZTE
	Option 2
	We are also open to study all network coverage scenarios from specification perspective, but only evaluate in-coverage and out-of-coverage. Hence, we suggest removing ‘/evaluated’ in Option 1.

	CATT
	Option 4
Or 
Option 2
	In our point of view, the main task of Rel-18 sidelink positioning should be finding the positioning solution for UEs in out-of-coverage and evaluating its positioning performance.

	CMCC
	Option 2
	To limit the heavy workload, we prefer to first focus on in-coverage and out-of-coverage, as the evaluation and physical layer design may be more complicated than the other two scenarios. In addition, considering V2X and IIoT use cases that we are interested in, in-coverage and out-of-coverage scenarios are more common and typical.

	vivo
	Option 4

	

	Huawei, HiSilicon
	option 5
	By Option 5 we mean from evaluation perspective, we don’t specifically need to consider the coverage situation because accuracy target is independent of coverage situation. However, from solution perspective, we will further look into what positioning methods will be applied to which coverage scenario which will be studied in AI9.5.1.3

	Lenovo
	Option 1
	We would like to study/support all network coverage scenario with considering various use cases and positioning calculation entity. From sidelink point of view, there is no need to additionally exclude partial coverage scenario. It doesn't cause too much workload.

	Spreadtrum
	Option 2
	

	OPPO
	Option 1
	All three network coverage scenarios IC, OoC as well as partial coverage should be studied/evaluated at same priority level. For absolute positioning, multiple UEs may be involved for communication and positioning. If only IC and OoC are supported, it requires that all the relative UEs should be within the same coverage scenario, which seems too restrictive and may also limit the application of the SL positioning functionality.

	InterDigital
	Option 3
	We prefer to prioritize the study of in-coverage scenario since we can reuse the existing design of NR Uu positioning for resource allocation. For example, for IC scenario, SL-PRS resource can be handled by the network (e.g., LMF or gNB), which is similar to the NR Uu positioning. After having progress in IC, we can further study OOC and PC scenarios.

	Qualcomm
	Option 2 + Option 5
	We think the choice of coverage should depend on the evaluated scenario, e.g. for V2X, out-of-coverage is prioritized since that would be the most likely mode of deployment.
In IIoT, in-coverage should be the highest priority.

	Futurewei
	Option 1 
	We would like to study and support all network coverage. Regarding the “/evaluation” part in Option 1, may not be needed for all scenarios.

	Samsung
	Option 2
	

	NEC
	Option 2
	Definition of partial coverage and how to implement it in simulation are not as clear as other two coverage scenarios, therefore, we prefer to prioritize in and out-of-coverage cases which have more general application.

	Sony
	Option 3
	In reality, we consider in-coverage is the most commonly used use-cases. It should be prioritized.

	xiaomi
	Option 1 with comment 
	As WID stated, sidelink positioning/ranging in all the coverage scenarios shall be supported, so no need to further prioritize the study among the scenarios. But considering that most popular use cases are for IC or OOC scenario, we support to perform evaluation only for IC and OOC scenarios. In addition, it is allowed that some positioning solutions can be applied only for specific coverage scenario 

	LGE
	4
	We prefer option 4 because the out-of-coverage scenarios are the most important and unique feature of the sidelink positioning, which cannot be provided by Uu link based positioning. 
In addition, when the solutions for the out-of-coverage scenarios are studied, we need to focus on the common solutions that can be applied to all the use cases.

	Nokia, NSB
	Option 2
	All coverage scenarios should be studied; however, for evaluation, we can focus on the most relevant coverage scenario for the use case (e.g. out of coverage for V2X)

	Locaila
	Option 4 or Option 2
	Considering hard workload, out of coverage scenarios should be studied as the first prioritization. And then, Other scenarios can be additionally studied.

	NTT DOCOMO
	Option 1
	

	Sharp
	Option 2
	We would like to first study IC and OoC scenarios with the priority for the evaluation.

	CEWiT
	Option 1 or 
Option 5
	Partial coverage will make more sense in V2X scenario can be evaluated at least in V2X case. So, we prefer to keep it for at least V2X case. In this sense option 5 we prefer

	Ericsson
	Option 2
	We see partial coverage as a special case of out-of-coverage where the LMF in the network is reachable (e.g. LMF assists SL positioning), or for when the DL PRS is in-coverage while the LMF connection relies on a relaying UE.  Either way, we think the evaluation for in-coverage and out of coverage would also be valid for the partial coverage case. 

	Apple
	Option 2
	Based on the heavy workload, priority should be given to evaluation/studies for the  in-coverage and out-of-coverage scenarios. 

	FirstNet
	Option 4
	The primary objective of the task is to determine the position of first responder UEs in out-of-coverage with desired accuracy.

	Moderator
	
	Summary of received responses:
· Option 1: Lenovo, Oppo, Futurewei, DCM, CeWiT (6)
· Option 2: ZTE, CATT, CMCC, SPRD, QC, SS, NEC, Nokia, Locaila, Sharp, E//, Apple (12)
· Option 3: IDC, SONY (2)
· Option 4: CATT, vivo, LGE, Locaila, FirstNet (5)
· Option 5: HW-HiSi, QC, CEWiT (3)
The received responses indicate a significant interest in focusing on in-coverage and out-of-coverage scenarios. 
Here, it should be clarified that Options 2 through 4 do not intend to down-scope from the original scope in the SID but is aimed primarily to guide the focus of the studies and evaluations. For example, if we go with Option 2, then it does not imply that partial coverage scenario is not considered, just that the group will focus primarily on the other two scenarios with the understanding that the solutions developed for in-coverage and out-of-coverage can be used/adapted for partial coverage scenarios. Certainly, some specific details may need to be sorted out for partial coverage scenarios eventually for normative specification support, and that would be addressed based on identified issues/considerations.
Also, some companies indicated that relevance of choice of scenarios may further depend on the use-case. This is indeed the expectation and is the subject of discussion related to Proposal 3-3.
With this understanding, the following updated proposal FL2 Proposal 2-1 is provided below.



FL2 Proposal 2-1
· Studies of in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Note: This includes at least evaluations and is not intended to down-scope support of SL positioning for partial coverage scenarios.

	Company
	Preferred option
	Comments

	ZTE
	Support
	

	Futurewei
	Support
	In the note “at least evaluations and” part is not necessary and may be interpreted that this thread mandates evaluations rather than scenarios and requirements. The evaluations are covered in 9.5.1.2

	CATT
	Support
	

	vivo
	
	We also think the evaluation can be independent of coverage. So, can we revise the proposal as follows?
FL2 Proposal 2-1
· Studies of in-coverage and out-of-coverage scenarios are prioritized during the SI. 
· Note: This includes at least evaluations and is not intended to down-scope support of SL positioning for partial coverage scenarios.


	Samsung
	OK
	

	AT&T
	Support
	We support the proposal, but suggest a slight rewording to the Note as follows:
· Note: This prioritization includes at least evaluations and is not intended to down-scope support of SL positioning for partial coverage scenarios, but to provide guidance for, e.g., performance evaluations.


	LGE
	Support
	Our preference is to prioritize OOC, but accept the proposal for progress.

	NEC
	Support
	

	[bookmark: _GoBack]CMCC
	Support
	




3 [bookmark: _Ref102936779]Target use-cases and bands for SL positioning
Following from the SID and TR 38.845 , TS 22.261 , and TS 22.104 , the target use-cases for SL positioning can be broadly classified into four categories: 
· V2X use-cases (primary ref: TR 38.845)
· Public safety use-cases (primary ref: TR 38.845)
· Commercial use-cases (primary ref: TS 22.261)
· IIoT use-cases (primary ref: TS 22.104).
In general, views expressed in most contributions are aligned with the above set of target use-cases, with some specific views on potential prioritization of some of the use-case over others. Towards this, 
· reference [8] suggests prioritizing V2X and public safety use-cases; 
· reference [9] proposes to prioritize V2X and IioT use-cases;
· reference [22] proposes to study V2X use-case as first priority and IioT use-case as second priority;
· reference [27] proposes: “Define a subset of the potential use cases for the evaluation of the potential solutions. The subset(s) may be grouped according the specification impact”.

FL1 Question 3-1
· Please share your views on the following options for target use-cases for studies on SL positioning:
· Option 1: All four identified use-cases (V2X, public safety, commercial, and IioT) are studied/evaluated at same priority level.
· Option 2: Studies on V2X and public safety use-cases are prioritized during the SI. 
· Option 3: Studies on V2X and IioT use-cases are prioritized during the SI. 
· Option 4: Studies on V2X use-cases are prioritized during the SI. 
· Option 5: Other option(s).
	Company
	Preferred option
	Comments

	ZTE
	Option 3 or Option 4
	Considering the high workload, we more prefer option 4 or option 3. The corresponding simulation work will be easier. 

	CATT
	Option 3
	Since the positioning requirements of V2X use cases from 5GAA and IioT use cases from verticals are more urgent, V2X use cases and IioT use cases should have higher priority than the other two kinds of use cases.

	CMCC
	Option 3
	In general, we are open for all use cases, however, due to the limited workload, we prefer to consider two evaluation cases at most. We prefer V2X and IioT use cases, which are more promising in applications.

	Vivo
	Option 4
	Considering the high workload and limited time for the new SL channel model calibration, we prefer option 4

	Huawei, HiSilicon
	Option4 or option 5
	Similar issue. If the study is for the solution, we assume the SLP solution should be in general applicable to all cases.
If we are talking about the evaluations only, we prefer to have V2X (first priority) and commercial (second priority) use cases. 

	Lenovo
	Option 1
	We prefer to study all use cases. I.e., V2X, public safety, commercial, and IioT.
To consider the potential workload, RAN1 is encouraged to select 1 or 2 representative commercial ranging use cases (stated in [TS 22.261, 6]) based on the stringent requirement:
· Smart TV Remote
· Picture and video sharing based on ranging results and 
· Distance based smart device control 
· Smart Vehicle Key
· Touchless Self-checkout Machine Control
· Hands Free Access
· Smart Transportation Metro/Bus Validation
· Ranging of UE’s in front of vending machine
· Finding Items in a supermarket
· Distance based intelligent perception for public safety
· Long Distance Search
· Long range approximate location


	Spreadtrum
	Option 2
	

	OPPO
	Option 2 or Option 3
	By considering the total workload, at least V2X should be studied as the first prioritization. Besides, public safety or IIoT can be additionally studied.

	InterDigital
	Option 3
	We believe that RAN1 should limit the number of use cases to study to reduce workload. We support V2X and IIoT as two use cases to further study due to their applicability. 

	Qualcomm
	Option 1
	Our view is to follow the SID, which already listed all four use-cases.

	Futurewei
	Option 5
	We should aim to study all the cases specified in SID. In our view, depending on workload, the priority order should be V2X, public safety, IIoT and commercial.

	Samsung
	Option 2
	Considering work load, Option 1 is not preferred. Option 2 looks OK. The solutions developed with Option 2 can be applied also for commercial and IIOT.

	NEC
	Option 4
	We think all use cases can be considered and even evaluated if companies have such capability. However, from reduction of workload perspective, we prefer to focus on V2X use case at first.

	Sony
	Option 4
	This SI has high work-load. V2X is the most urgent one (i.e., request from 5GAA) and matured one.

	Xiaomi
	Option 1
	As all the four use cases are included in the WID, we do not see why we can deprioritize some use case at WG level.

	LGE
	2
	We prefer to prioritize V2X and public safety use cases during the SI. It is aligned with the work done in RAN study item, and reduces the work load that can be caused by the divergent use cases. Other use cases can be covered by focusing on the development of the common operations across all the use cases.

	Nokia, NSB
	Option 1
	The SID targets all 4 use cases for study.

	Locaila
	Option 2 or Option 4
	We prefer option 2. But, considering hard workload, we also open to Option 4. 

	NTT DOCOMO
	Option 1
	According to SID

	Sharp
	Option 3
	We are open for the identified four use cases. But considering the workload, we would like to have more priority with V2X and IIoT.

	CEWiT
	Option 3
	We are okay for public safety to study in SI but evaluation is not necessary for it.

	Ericsson
	Option 1 
	We agree we should follow the SID in terms covering all use cases, but we think that focusing on the most stringent use cases accuracy targets for each given scenario  would be enough, since our goal is to investigate solutions that would satisfy all use cases.  

	Apple
	Option 3
	We would lie priority to be given to the V2X and IIoT use cases.

	FirstNet
	Option 2
	Public Safety (PS) use-cases are to be prioritized during the SI. BTW, the solutions developed for PS indeed could be used for commercial and other use cases.

	Moderator
	
	Summary of received responses:
· Option 1: Lenovo, QC, Xiaomi, Nokia, DCM, E//, [Sharp], [Futurewei], [HW-HiSi] (6 + [3])
· Option 2: SPRD, OPPO, IDC, SS, LGE, Locaila, FirstNet (7)
· Option 3: ZTE, CATT, CMCC, OPPO, Sharp, CEWiT, Apple (7)
· Option 4: ZTE, HW-HiSi (prioritize V2X for evaluations), NEC, SONY, Locaila, [Futurewei] (5 + [1])
· Option 5: HW (solutions should support all use-cases), Futurewei (“all, with priority order: V2X, public safety, IIoT and commercial”) (2)
Note: Companies listed in brackets are based on Moderator’s interpretation of their comments in addition to their explicitly indicated preference. 
The group is rather evenly divided across the Options 1 through 4. Again, there is no intention to down-scope any use-case already identified as part of the SID but only to provide further guidance and focus our efforts on the studies, primarily involve evaluation efforts. 
The other consideration is in terms of prioritization of some of the target requirements. For instance, if certain use-cases are deprioritized, the corresponding requirements may not be considered as primary focus of our studies. This would only have material impact if the affected use-cases have requirements that are more demanding than those prioritized for the study. Thus, one approach could be to pick the most demanding requirements for a given scenario. Another could be to harmonize the requirements across two or more use-cases to reduce evaluation efforts – e.g., commercial and public safety. This last aspect is considered further in Sections 5.3 and 5.4.
On the other hand, it may be useful to consider multiple sets of requirements and eventually make observations contrasting satisfying one or more of such requirements, e.g., V2X requirements per set 2 or set 3 (cf. Proposal 5.2-1). Hence, this aspect may need further deliberations. 
Therefore, considering all inputs, FL2 Proposal 3-1 is recommended.



FL2 Proposal 3-1
· All four identified use-cases (V2X, public safety, commercial, and IIoT) are studied/evaluated at same priority level 
· FFS: For a given scenario that may be relevant to more than one use-case, the use-case with the most demanding requirements is prioritized in determining target positioning/ranging accuracies.
· Note: This includes at least evaluations and is not intended to down-scope support of SL positioning for any use-case identified in the SID.

	Company
	Preferred option
	Comments

	ZTE
	No
	I see more companies prefer prioritizing V2X use cases.  At least from evaluation perspective which is ongoing in AI 9.5.1.2, V2X evaluation as baseline is supported by all companies, but other use cases is very likely optional. 

	Futurewei
	Support
	Our understanding is that all scenarios should be studied as per SID. We suggest to remove “includes at least evaluations and“ from the note. This thread does not define the evaluations. The first bullet already mentions “/evaluated”

	CATT
	V2X+IIoT
	To reduce the work load and considering the requirements from verticals, V2X use cases and IIoT use cases should have higher priority than the other two kinds of use cases

	vivo
	No
	Same view as ZTE, and we can not accept the FFS bullet.

	Samsung
	
	If there is no intention to down-scope any use-case already identified as part of the SID as in note, we prefer to select one or two use case(s) to reduce work load. 

	AT&T
	Support
	At this stage, we think that we should follow the SID and keep all of the use cases identified at equal priority, including for the evaluations as some scenarios are relevant to more than one use case. If we find that prioritization is necessary in the future, we should, at a minimum, address the use cases as defined in the RAN-led SI and TR 38.845, which aligns with Option 2 (V2X and Public Safety).

	LGE
	Not support
	We agree with ZTE. Evaluation of all the use cases requires too high work load to be completed in SI. We prefer to prioritize the V2X use case while focusing on the common part that can be applied for all use cases. With the same reason, instead of most demanding requirement that could be limited to a specific use case, the intersection of the requirements that are common to all the use cases needs to be prioritized.

	NEC
	V2X
	Although we agree with all use cases can be studied, considering reduction of workload and limited time, we prefer to focus on V2X use case at first.

	CMCC
	See comments
	We can accept to include all four use cases for study, as basically, the SL positioning methods and solutions may not be use case specific. However, for evaluation, we cannot accept to evaluate all four at the same priority. As commented by ZTE and other companies, the workload would be too high. Prefer to down-select to 1 or 2 use cases for evaluation. If only 1 is considered as baseline evaluation use case, then it should be V2X, if 2 use cases are selected, we prefer V2X and IIoT.





It is observed in multiple contributions that, for V2X use-cases, NR bands n47 (primarily) and n38 (in some regions) are the available bands for dedicated V2X-related operations, and both are subject to a maximum bandwidth (BW) of 40 MHz with smaller bandwidths in various regions. 
Further, reference proposes to deprioritize consideration of FR2 bands. 
On the other hand, several contributions suggest consideration of both FR1 and FR2 bands (across different use-cases and scenarios) with maximum possible BWs supported for SL operations, at least from the perspective of RAN1 specifications.  
Note that exact assumptions on bandwidth for SL positioning evaluations are expected to be discussed as part of AI 9.5.1.2 (Evaluation methodology for SL positioning). 

FL1 Question 3-2
· Please share your views on the following options for considered frequency ranges and bands for studies on SL positioning:
· Option 1: Both FR1 and FR2 bands (with BWs up to 100 MHz and 400 MHz respectively) are considered in the study. For V2X use-cases, maximum BW of 40 MHz is considered.
· Option 2: Deprioritize FR2 bands during the SI. For V2X use-cases, maximum BW of 40 MHz is considered.
· Option 3: Other option(s).
	Company
	Preferred option
	Comments

	ZTE
	Option 2 with revision
	We more prefer option 2 as the basic V2X functionality in FR2 is not complete yet. However, we think it is worth to study 100MHz from specification perspective as it is feasible in licensed bands.

	CATT
	Option 2
	Considering the sidelink beam management mechanism has not been introduced in NR V2X, and it may be discussed in Rel-18 sidelink evolution work item, we prefer the potential solutions investigation and performance evaluation should focus on FR1 bands and ITS bands(for V2X use caes) in Rel-18.

	CMCC
	Option 2
	As no baseline for sidelink operation in FR2 has been defined yet in sidelink, we prefer deprioritize FR2 band in this release, and focus on FR1.

	Vivo
	Option 2
	Same view as CATT and CMCC

	Huawei, HiSilicon
	Option 2
	Given the available bandwidth for V2X is up to 40MHz, we should focus on 40MHz bandwidth for SLP evaluation. 

	Lenovo
	Option 2
	We prefer to firstly study on licensed band SL Positioning for FR1. For FR2, it can be further evaluated based on ongoing FR2 SL enhancements in separate SI. 

	Spreadtrum
	Option 2
	

	OPPO
	Option 1
	We think both FR1 and FR2 bands should be considered. Although beam management is not supported on FR2 in R16 NR V2X, R16 NR SL still can operate on FR2 which has been agreed to support/design. Especially considering the limited BW for V2X in FR1, FR2 can provide wider and competitive BW for V2X, which make it reasonable to consider both FR1 and FR2.

	Interdigital
	Option 2
	Given that FR2 has not been well-studied in NR V2X (e.g., study of FR2 is one of the objectives for R18 NR V2X), we prefer to deprioritize FR2 from our study. We agree that, for V2X, the maximum BW is 40MHz.

	Qualcomm
	Option 3
(modified Option 1)
	We do not agree with limiting V2X bandwidth to 40 MHz. Part of the SID is to evaluate the bandwidth needed to meet requirements and that should be the starting point. Once RAN1 identifies how much bandwidth is needed, then we can consider how that bandwidth can be realized.
We propose the following:
Both FR1 and FR2 bands (with BWs up to 100 MHz and 400 MHz respectively) are considered in the study.

	Futurewei
	Option 2
	We should give priority to SL Positioning for FR1.

	Samsung
	Option 2
	

	NEC
	Option 2
	OK for option 1 but agree with ZTE that 100 MHz should be considered since there is a potential chance that unlicensed band will be considered with progress of sidelink as mentioned in the note of objectives.  

	Sony
	Option 2
	Focus and use the discussion time to discuss FR1.

	Xiaomi
	Modified option 1
	We support to include FR2 in the study. Also, at least for bandwidth requirement evaluation purpose, 100MHz FR1 and 400MHz FR2 bandwidth can be considered for V2X use cases. 

	LGE
	3
	We prefer to modify the option 1 as follows. For V2X use cases, a new band n79 was introduced recently in the licensed spectrum, which support up to 100MHz. So we don’t need to limit the max. BW for V2X as 40MHz. 
On the other hand, FR2 needs to be studied to support angle-based sidelink positioning, which comprises one of the relative positioning features.
As a conclusion, we suggest the following option.
· Option 3: Both FR1 and FR2 bands (with BWs up to 100 MHz and 400 MHz respectively) are considered in the study. For V2X use-cases, maximum BW of 100 MHz is considered.

	Nokia, NSB
	Option 2
	

	Locaila
	Option 2
	We prefer to study on FR1 band first.

	NTT DOCOMO
	Option 2
	Same view with CMCC and others.

	Sharp
	Option 2
	

	CEWiT
	Option 3
	We do not want to limit the evaluation of V2X positioning to 40 MHz. With license band for in coverage with 100MHz is possible and should be include in evaluation. 

	Ericsson
	Option 1 or 2
	If hybrid methods (using Uu RSs as well as SL RSs) are considered, option 1 should be applicable. If we only consider the sidelink signals, option 2. 

	Apple
	Option 2
	

	FirstNet
	Option 2
	

	Moderator
	
	Summary of received responses:
· Option 1: OPPO, QC (w/o restrictions on max BW for V2X), Xiaomi (w/o restrictions on max BW for V2X), LGE (w/o restrictions on max BW for V2X), CEWiT (w/o restrictions on max BW for V2X), E// (if hybrid methods are considered) (6)
· Option 2: ZTE (w/o restrictions on max BW for V2X), CATT, CMCC, vivo, HW-HiSi, Lenovo, SPRD, IDC, Futurewei, SS, NEC, SONY, Nokia, Locaila, DCM, Sharp, E//, Apple, FirstNet (19)

There seems to be a clear preference across companies to prioritize FR1 bands. Several responses also highlight that, considering availability of 100 MHz BW for V2X in licensed band n79, it is not necessary to limit BW for V2X use-cases to 40MHz. It was also pointed out that one of the tasks for RAN1 is to evaluate for required BW to satisfy positioning accuracy requirements, and thus, limiting to 40 MHz may not be consistent with such a study.
Accordingly, FL2 Proposal 3-2 is suggested for further consideration.



FL2 Proposal 3-2
· For Rel-18 studies on SL positioning:
· FR1 bands with maximum BW of 100 MHz are prioritized.
	Company
	Preferred option
	Comments

	ZTE
	Support
	

	Futurewei
	Support
	

	CATT
	Support
	

	vivo
	No
	We observe the majority support option 2. So, we suggest revising the agreement as follows: 
· For Rel-18 studies on SL positioning:
· FR1 bands with 40 MHZ are prioritized.
· FFS FR1 bands with 100 MHZ.



	Samsung
	OK
	

	AT&T
	Support
	We are ok with the FL Proposal, especially if we only consider SL positioning reference signals, FR2 can be deprioritized. Similar to the previous Ericsson comment, if Uu + SL hybrid approaches are in considered, FR2 may be applicable.

	LGE
	Support
	

	NEC
	Support
	

	CMCC
	OK
	




Regarding potential limitations/combinations of target use-cases and network coverage scenarios, TR 38.845 and TS 22.104 indicate that V2X, public safety, and IIoT use-cases are relevant to both in-coverage and out-of-coverage scenarios, and consequently, also relevant to partial coverage scenarios. However, for commercial use-cases, it may be reasonable to limit to in-coverage scenarios only. 
FL1 Proposal 3-3
· For V2X, public safety, and IioT use-cases, all three network coverage scenarios are in-scope.
· Commercial use-cases for SL positioning are limited to in-coverage scenarios only.
Please share your views on the above proposal.
	Company
	Comments

	CATT
	We prefer to de-prioritize the partial coverage scenario for all use cases, in order to reduce the work load of the group.
The updated proposal as follows,
Updated FL1 Proposal 3-3
· For V2X, public safety, and IioT use-cases, only in-coverage and out-of-coverage all three network coverage scenarios are in-scope.
· Commercial use-cases for SL positioning are limited to in-coverage scenarios only.

	CMCC
	As I mentioned in the questions above, to limit the workload, we prefer to consider up to two use cases. 

	Vivo
	We prefer to de-prioritize Commercial use-cases
The updated proposal as follows,
Updated FL1 Proposal 3-3
· For V2X, public safety, and IioT use-cases, all three network coverage scenarios are in-scope.
· Commercial use-cases for SL positioning are limited to in-coverage scenarios only.


	Huawei, HiSilicon 
	SID has already demonstrated they are in-scope, the discussion for this agenda we assume should indicate which scenarios and requirements we should look at for evaluations. Note also that Table 7.9-1 from TS 22.261 (Table 1 in 5.1 below) specifies that the ranging requirements are not limited only to IC. In addition, the suggested proposal is covered by the discussions in Question 2-1 and 3-1

	Lenovo
	As mentioned in Question 3-1, we can firstly select 1 or 2 representative commercial ranging use cases (stated in [TS 22.261, 6]), and then we can further determine whether to limit the coverage scenario to in-coverage scenarios for commercial use cases. Furthermore, coverage scenarios are also a separate KPI for commercial ranging and all scenarios are considered according to Table 7.9-1 of TS22.261.

	OPPO
	This proposal is not clear for its motivation. If the intention of this proposal is to discuss the scenario of different use cases, it is fine. But as in Q3-1, not all use cases can be considered as in this SI as mentioned by many companies. We are not sure if this proposal should keep all the 4 use cases of V2X, public safety, IioT and commercial, or it can be only focused on the coverage scenarios.

	Interdigital
	We prefer to discuss which use cases to consider first. As stated in our answer to the previous question (i.e., question 3-1), we prefer to prioritize V2X and IioT. We prefer to deprioritize coverage scenario of other use cases (e.g., commercial, public safety).
Regarding coverage scenario, we prefer to study IC first. When we have progress for IC, we can further study other coverage scenario (e.g., OOC and PC). 

	Qualcomm
	First, we would like to ask for clarification of the proposal. Is it about evaluation? If not, then how would it impact the SI?
We disagree with the proposal if it is about evaluations. The typical case for V2X deployments is out-of-coverage. It is also unclear how evaluations of partial coverage would be performed in RAN1 in general and more details would be needed on that. In-coverage is important for IioT, whereas public safety use-cases need to consider both. While we think that both in-coverage and out-of-coverage are important for commercial use cases, we can compromise to focus on in-coverage only. 

We propose the following:
For evaluations:
· For V2X use-cases, consider out of coverage scenarios only.
· For public safety, consider out of coverage and in coverage scenarios.
· For commercial use-cases, consider in coverage scenarios.
· For IioT use-cases for SL positioning consider in-coverage scenarios only.


	Futurewei
	All the coverage cases and use cases are part of SID scope, therefore all use cases should be studied in all three coverage scenarios. For evaluation purposes, we may select a smaller subset.

	Samsung
	Is the intension of this proposal to reduce work load for evaluation? Then, we think that it would be better to discuss directly for Question 3-1. 

	NEC
	We think this proposal might be redundant considering Q3-1 and 3-2. 

	Sony
	The use-cases in SID are very wide. Due to the TU limitations, we consider to limit the use-cases (e.g., 1-2), in which we should prioritize at least V2X in-coverage scenario.

	Xiaomi
	All the coverage scenarios and use cases are included in the WID and none is out of the scope. If this proposal is only for evaluation to be performed in the study, we agree that we can select a subset of use case/scenario to evaluate.

	LGE
	We don’t think a specific network coverage scenario depends on a specific use case. We support all three network coverage scenarios for all the use cases as a SI scope. For example, even in the out-of-coverage area, a location-based service should be able to be provided. Prioritization of some coverage and scenarios is a different story.

	Nokia, NSB
	All coverage scenarios should be studied; however, for evaluation, we can focus on the most relevant coverage scenario for the use case (e.g. out of coverage for V2X, in-coverage for commercial). 

	Locaila
	We think that this proposal should be discussed in question 3-1.

	Sharp
	We would like to first discuss the use cases in Proposal 3-1.

	CEWiT
	Looks like 3.3 is ahead if its time. We expect it will get derived based proposal 2.1 and 3.1 consensus. Just to reiterate we support all coverage for V2X and public safety to study but limit evaluations for in coverage and out of coverage. For IioT limit it to in coverage only.


	Ericsson
	We think the question 2-1 already answers this proposal. In our view, in and out of coverage should be evaluated for the most stringest requirements in  considered use cases. 
We are ok with the proposed evaluations from Qualcomm, with the addition of V2X in covereage, where Uu signals could also be leveraged. 


	Apple
	It should be clarified if this proposal is about evaluations or about the scope of the SI and a decision on 3-1 should be made before we discuss this proposal in detail. 

	FirstNet
	From public safety point of view, out-of-coverage scenario should be evaluated with most strict performance/accuracy requirements.

	Moderator
	Summary of received responses:
· Several responses request to clarify if the proposal is for evaluations or the scope of the SI itself. 
· Some responses indicate preference to wait until Proposal 3-1 is resolved.
· Some responses prefer to deprioritize partial coverage cases for evaluations as there are questions on how partial coverage may be modelled. 
· There is a proposal to limit V2X to out-of-coverage, but there are also views that V2X for in-coverage scenarios should be evaluated, especially in context of hybrid schemes.
· Several responses indicate preference to limit focus to in-coverage scenarios for evaluations of commercial and IIoT use-cases.
· There are also comments to deprioritize commercial use-cases altogether.
Some clarifications:
· The proposal is primarily for evaluations and not intending to change the scope of the SI. The main motivation is to focus investigations and evaluations for the most relevant scenarios for a given use-case.
· Potential de-prioritization of evaluations for partial-coverage and commercial use-cases are discussed in Proposals 2-1 and 3-1 respectively. If such de-prioritization is agreed, then they will be considered in the context of the current proposal automatically.
· Just to note, modelling of partial-coverage scenarios can be done if agreed, e.g., it was considered in TR 36.843, but it will likely require additional discussions and decisions in RAN1 for SL positioning evaluations.
Considering the received feedback, FL2 Proposal 3-3 is proposed below. 



FL2 Proposal 3-3
· 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. 
· FFS: partial-coverage scenarios (pending decision for FL2 Proposal 2-1)
· Note: the above is subject to any potential (de-)prioritization of any use-cases (cf. FL2 Proposal 3-1).
	Company
	Preferred option
	Comments

	ZTE
	OK
	

	Futurewei
	Support
	

	CATT
	Support
	

	vivo
	
	For us, evaluation can be independent of coverage, it may only need to restrict relative only, or relative and absolute positioning for evaluation. In addition, for the coverage discussion, we think proposal 2-1 is enough.

	Samsung
	OK
	

	AT&T
	Support, but
	We think the Note is not necessary.

	LGE
	Support
	Though we prefer to prioritize OOC to IC, we can accept the proposal for progress.

	NEC
	Support
	

	CMCC
	Support
	



4 Operation scenarios involving SL positioning
On operation scenarios, the following have been mentioned in company contributions:
· Scenario 1: PC5-based positioning
· Scenario 2: Combination of Uu- and PC5-based positioning solutions
· Scenario 3: Combination of NR RAT-dependent and RAT-independent solutions.

While consideration of Scenario 1 (PC5 only) may be somewhat obvious, hybrid options like either of or both Scenarios 2 and 3 are proposed in several contributions (e.g., [6], [12], [22], [26], [28], [29]). For Ues in coverage, it can be seen rather beneficial to consider availability of positioning mechanisms including assistance information from the NR network in addition to positioning or ranging methods operating exclusively over SL. 

FL1 Proposal 4-1
· Following three operation scenarios are considered for studies on SL positioning:
· Scenario 1: PC5-based positioning
· Scenario 2: Combination of Uu- and PC5-based positioning solutions
· Scenario 3: Combination of NR RAT-dependent and RAT-independent solutions.
Please share your views on the above proposal.
	Company
	Comments

	ZTE
	We suggest focusing on scenario 1 and 2 only as it is hard to evaluate the scenario 3 in RAN1. 

	CATT
	We prefer to prioritize Scenario 1.

	CMCC
	Scenario 1 and scenario 2 should be included for studies, where scenario 1 is applicable for out-of-coverage scenarios, and scenario 2 is applicable for in-coverage scenarios.

	Vivo
	We prefer to prioritize Scenario 1.

	Huawei, HiSilicon
	From SID, we only see Scenario 1 and scenario 2 are in the scope. 

	Lenovo
	We prefer to study on scenario 1 and scenario 2. Scenario 3 can be decided by other WGs, e.g., RAN2.

	Spreadtrum
	We prefer Scenario 1 and Scenario 2.

	OPPO
	We would like to suggest to study both Scenario 1 and Scenario 2 by considering different coverage scenarios, i.e. IC, OoC and partial coverage.

	Interdigital
	We prefer to study both scenario 1 and 2. We don’t think that RAN1 is a suitable WG to study scenario 3. 

	Qualcomm
	We share the view to study Scenarios 1 and 2.

	Futurewei
	We prefer Scenario 1 and Scenario 2

	Samsung
	In our understanding, Scenario 3 can be discussed as separate proposal. We are OK with Scenario 1&2.

	NEC
	Option 1 and 2 only.

	Sony
	Prioritize Scenario 1 and Scenario 2

	Xiaomi
	We prefer to prioritize scenario 1.

	LGE
	We prefer to prioritize the scenario 1, i.e. PC-5 based positioning, although we agree that the three scenarios are in scope of the SI.

	Nokia, NSB
	Scenario 1 and Scenario 2. Not clear to us what exactly we would study in RAN1 for Scenario 3.

	Locaila
	We share similar view with amsung 

	NTT DOCOMO
	1 and 2.

	Sharp
	We prefer Scenario 1 and Scenario 2. Scenario 1 is of higher priority.

	CEWiT
	We support scenario 1 and 2.

	Ericsson
	We support scenario 1 and 2. RAN1 can only consider scenarios 1 and 2.   Scenario 3 would be very complex and require coordination with RAN2/3

	Apple
	Scenarios 1 and 2.

	FirstNet 
	Scenario 1 with highest priority.

	Moderator
	Summary of received responses:
· Almost all companies indicate preference to focus on operation scenarios 1 and 2.
Accordingly, an updated proposal is suggested as in FL2 Proposal 4-1.



FL2 Proposal 4-1
· Following two operation scenarios are considered for studies on SL positioning:
· Scenario 1: PC5-based positioning
· Scenario 2: Combination of Uu- and PC5-based positioning solutions
	Company
	Preferred option
	Comments

	ZTE
	OK
	

	Futurewei
	Support.
	It would be clearer if Scenario 1 is: “PC5 only based positioning”

	CATT
	Support
	We prefer to prioritize Scenario 1 in Rel-18.

	Samsung
	OK
	

	AT&T
	Support
	We think this is consistent with the SID

	LGE
	Support
	Though we prefer to prioritized PC5-only to combination, we can accept the proposal for progress.

	NEC
	Support
	

	CMCC
	Support
	



5 Requirements for SL positioning
Considering various use-cases, the requirements for SL positioning can be defined using one of:
· Ranging (defined by distance and/or direction accuracy)
· Relative positioning (defined by accuracy of horizontal and vertical positions determined, relative to a reference node’s position)
· Absolute positioning (defined by accuracy of absolute horizontal and vertical positions determined).
For out-of-coverage and partial coverage scenarios, ranging and relative positioning may be more practical than absolute positioning, that would require assumption on knowledge on coordinates of reference nodes. At the same time, if SL positioning solutions are devised and studied, e.g., based on basic positioning methods like RTT, TDOA, or AoD/AoA, it would be natural to also study them towards enabling absolute positioning in different scenarios, as applicable. 
From the perspective of requirements, it is also necessary to consider absolute positioning requirements as already identified in the RAN TR and SA2 TSs for the target use-cases for SL positioning. For consideration on absolute positioning in out of coverage and partial coverage scenarios, presence of anchoring nodes with known coordinates may be assumed in RAN1 studies. These may be modeled via assumptions on dedicated RSUs (for V2X use-cases) for out of coverage cases, while knowledge and propagation of coordinate information from NR network nodes, e.g., gNBs, are considerable for partial coverage scenarios.

FL1 Proposal 5-1
· Positioning accuracy requirements for SL positioning to consider the following metrics:
· Ranging, expressed as accuracy at a particular percentile in the CDF of the error in estimated distance and/or direction from a reference node
· Relative positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated horizontal and vertical positions relative to a reference node
· Absolute positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated absolute horizontal and vertical positions
· Note: the exact applicability of particular requirements may vary across use-cases
Please share your views on the above proposal.
	Company
	Comments

	ZTE
	Agree

	CATT
	We prefer the following revision:
Updated FL1 Proposal 5-1
· Positioning accuracy requirements for SL positioning to consider the following metrics:
· Ranging, expressed as accuracy requirement for at a particular percentile of UEs in the CDF of the error in estimated distance and/or direction from a reference node
· Relative positioning accuracy, expressed as accuracy requirement for at a particular percentile of UEs in the CDF of the error in estimated horizontal and vertical positions relative to a reference node
· Absolute positioning accuracy, expressed as accuracy requirement for at a particular percentile of UEs in the CDF of the error in estimated absolute horizontal and vertical positions
· Note: the exact applicability of particular requirements may vary across use-cases

	CMCC
	We are fine with the proposal in general with one clarification. 
Regarding the terminology “reference node” in the first and second bullet, does it related to the reference device that we have investigated in Rel-17, of which the coordinate is known in priori? In our understanding, ranging is to acquire distance between two UEs and/or direction of a UE from another UE, in typical use cases of ranging, e.g., vehicle collision avoidance, what matters is a target UE knowing its distance and/or direction ranging from another UE, whose coordinate is not necessarily required.

	Huawei, HiSilicon
	As ranging and relative positioning inherently involves two UEs, we propose the following modification:
Updated FL1 Proposal 5-1
· Positioning accuracy requirements for SL positioning to consider the following metrics:
· Ranging, expressed as accuracy at a particular percentile in the CDF of the error in estimated distance between the target UE and the reference UE and/or direction of the target UE from the reference UE from a reference node
· Relative positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated horizontal and vertical positions of the target UE in a reference coordinate system relative to a reference node
· Absolute positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated absolute horizontal and vertical positions
· Note: the exact applicability of particular requirements may vary across use-cases



	Lenovo
	Agree, on bullet one reference node terminology may cause some confusion with respect to positioning reference unit (with known location) discussed in Rel-17. Since ranging involves distance/direction determination between a pair of UEs, we would prefer more clear terminology, e.g., ranging between an initiator entity and responder entity. 

	Spreadtrum
	Support.

	OPPO
	We are fine with the proposal generally.

	Interdigital
	We are ok with the proposal.

	Qualcomm
	We are generally fine with the proposal except the “reference” node part as pointed by others and propose to update as follows:
· Positioning accuracy requirements for SL positioning to consider the following metrics:
· Ranging, expressed as accuracy at a particular percentile in the CDF of the error in estimated distance and/or direction from a reference another node.
· Relative positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated horizontal and vertical positions relative to a reference another node
· Absolute positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated absolute horizontal and vertical positions
· Note: the exact applicability of particular requirements may vary across use-cases


	Futurewei
	We are OK in principle with these metrics, but their definitions require additional clarifications as other companies mentioned.

	Samsung
	For raging, there is no reference (in TR38.845 and TS22.261 and TS22.104) for requirements of ‘direction (i.e. angle)’. So, we suggest to consider distance only.

	NEC
	Generally OK but we prefer to use the definition from TS 22.261 as below
· Ranging, expressed as accuracy at a particular percentile in the CDF of the error in estimated distance between two UEs and/or direction from a reference node of one UE from the other one via direct device connection
· Relative positioning accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated horizontal and vertical positions relative to a reference node other network elements or relative to other UEs


	Sony
	We need to have a clear definition to distinguish ranging and relative positioning. 
It says the ranging is the error in estimated distance and/or direction. If the distance is without direction, is this horizontal distance or vertical distance?
For relative positioning, we prefer to say “… in estimated horizontal distance and/or vertical distance relative to a reference node”
The same view as QC, no need to say “reference UE”. It could be another UE.

	Xiaomi
	We are fine with FL proposal. On Samsung’s comment, in TS 22.261 section 7.9 Table 7.9-1, both distance accuracy and direction accuracy requirements are given.

	LGE
	We agree to the proposed requirements in general with one comment. 
For ranging and relative positioning, we need to consider a distance in defining a performance metric. For example, a very high accuracy is not needed in ranging or relative positioning between UEs, which are apart by a long distance. In most cases, such a high accuracy is needed e.g. in lane change or avoiding collision, which happens in a very short distance.
A metric similar to PRR used in V2X evaluation can be used for this purpose. For example, the positioning error of average or target percentile in CDF vs. distance between UEs can be used as a metric. If CDF needs to be analyzed, then the CDF per distance can also be considered as a metric. We’re open to the method to include a distance into a metric. The point is that this issue should be included in defining a metric.
We propose to add the following sub-bullet.
Positioning accuracy metric is defined as a function of a distance between UEs in ranging and relative positioning

	Nokia, NSB
	The first metric introduced should be called “Ranging accuracy” rather than just “Ranging” to avoid confusion:
· Ranging accuracy, expressed as accuracy at a particular percentile in the CDF of the error in estimated distance and/or direction from a reference node
Agree with other companies that the term “reference node” is potentially confusing here.


	Locaila
	We support FL’s proposal.

	NTT DOCOMO
	OK

	Sharp
	We are OK with the proposal.

	CEWiT
	We are fine with proposal with small modification about reference node as suggested by QualComm

	Ericsson
	OK with Qualcomm’s rewording.  


	Apple
	We are fine with the need to define these metrics. Agree with Nokia on the need to add the word “accuracy” to the ranging bullet to make it similar to the others. . Also update to the term “reference node” should be made. 

	FirstNet
	OK with the proposal. BTW, accuracy is the distance between two UEs.

	Moderator
	Summary of received responses:
· In general, most companies seem fine with the proposal in principle. 
· Most companies requested clarification on use of “reference node” and relationship to consideration of “reference nodes” during Rel-17 discussions, and suggested rewordings.
· One response proposes to define positioning accuracy as a function of the distance between UEs involved in ranging or relative positioning.
· One response proposes to remove “directional accuracy” as part of ranging accuracy, but it was pointed out that such requirements are currently specified in TS 22.261.
Couple of clarifications:
· No intention to imply “reference node” = PRU/anchor node – the wording is updated in updated proposal based on received suggestions. 
· On defining positioning accuracy as a function of distance, this would be out-of-scope for the current proposal as it is not considering how the accuracy requirement is defined, but just the framework. This aspect may be better discussed in context of EVM as in the AI 9.5.1.2.
Based on the received feedback, the proposal is updated as in FL2 Proposal 5-1.



FL2 Proposal 5-1
· Positioning accuracy requirements for SL positioning to consider the following metrics:
· Ranging accuracy, expressed as accuracy at requirement of a particular percentile in the CDF of the errorof UEs in estimated distance and/or direction from a referenceanother node
· Relative positioning accuracy, expressed as accuracy at requirement of a particular percentile in the CDF of the errorof UEs in estimated horizontal and vertical positions relative to a referenceanother node
· Absolute positioning accuracy, expressed as accuracy requirement of at a particular percentile in the CDF of the errorof UEs in estimated absolute horizontal and vertical positions
· Note: the exact applicability of particular requirements may vary across use-cases

	Company
	Preferred option
	Comments

	ZTE
	OK
	

	Futurewei
	Support
	

	CATT
	Support
	

	vivo
	okay
	

	Samsung
	OK
	

	AT&T
	Not support
	We think that the revised wording as it now reads is no longer technically correct. Accuracy is not the estimated distance or direction from another node, as it reads now. Accuracy metrics are the difference (or error) between the calculated distance/direction and the actual distance/direction in relation to another node. This is no longer reflected in the proposal. We propose the following:
· Positioning accuracy requirements for SL positioning to consider the following metrics:
· Ranging accuracy,  is expressed as the difference (error) between the calculated distance/direction and the actual distance/direction in relation to another node accuracy requirement of a for a particular percentile of UEs in estimated distance and/or direction from another node
· Relative positioning accuracy,  is expressed as the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position relative to another node accuracy requirement of for a particular percentile of UEs in estimated horizontal and vertical positions relative to another node
· Absolute positioning accuracy,  is expressed the difference (error) between the calculated horizontal/vertical position and the actual horizontal/vertical position as accuracy requirement of a particular percentile of UEs in estimated absolute horizontal and vertical positions


	LGE
	Support
	

	NEC
	Support
	

	CMCC
	Support
	




In addition, requirements on positioning latency are also available from the SA2 TSs and RAN TRs and have been proposed for consideration by multiple companies. 

In the next sub-sections, the requirements identified for each of the potential target use-cases are discussed, including consideration of potential harmonization of requirements across use-cases to manage the evaluation efforts.
5.1 Requirements for ranging requirements for SL positioning

Requirements on ranging and relative positioning are some of the most important considerations for SL positioning. Ranging in LOS conditions is one of the minimal functionalities expected for V2X use-cases to estimate distance between two vehicles or direction of one vehicle from another vehicle or RSU, etc. 
The requirements on ranging are defined in TS 22.261 and TR 22.855, and are reproduced below in Table 1. 

Table 1: Requirements on ranging services from TS 22.261 (Table 7.9-1)
	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
	[bookmark: OLE_LINK48][bookmark: OLE_LINK47]±2° horizontal direction accuracy at 0.1 to 3 meter separation and AoA coverage of (-60°) to (+60°);
[bookmark: OLE_LINK50][bookmark: OLE_LINK49]±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)



Different views on defining requirements on ranging have been expressed in submitted contributions as summarized below:
· References [7] and [20] propose that ranging requirements are not separately considered and instead they are assumed to be fulfilled by the requirements on relative positioning. 
· Reference [10] proposes the following for ranging:
· Distance accuracy (< 3 m) for 90% of UEs.
· Reference [15] proposes: 
· “The scenario of direct ranging between two UEs shall be prioritized compared with ranging with assistance of third UE.”
· Reference [16] indicates that the same requirements should be considered for ranging, relative positioning, and absolute positioning.
· Reference [23] proposes: 
· “RAN1 to select 1 or 2 representative commercial ranging use cases to derive commercial SL positioning requirements, preferably based on the KPIs, e.g., accuracy, latency aligned with that of V2X or Public Safety”
· Reference [24] proposes:
· “For commercial with ranging scenario, the more concrete applications for the positioning should be firstly clarified.”
· Reference [27] proposes:
· “The number of concurrent ranging operations in an area and the number of concurrent operations for a UE shall be added to the evaluation criteria.”
· Reference [28] proposes the following requirements down selected from Table 1:

· Table 2. Ranging use-cases and requirements proposed in [28]
	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
	
	
	
	
	
	
	
	
	

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

	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
	 -
	-



As a first step, it would be necessary to align views on the handling of requirements on ranging. Towards this, the following question is raised. 
FL1 Question 5.1-1
· Please share your views on the handling of ranging requirements for SL positioning:
· Option 1: Based on requirements defined in Table 7.9-1 in TS 22.261.
· Please also indicate preferred use-cases and requirements from this table.
· Option 2: For ranging, the requirements on distance accuracy are same as those identified for relative and absolute positioning. 
· Option 3: For ranging, the requirements are a subset of selected requirements from those identified for relative and absolute positioning. 
· Please indicate preferred requirements.
· Option 4: For ranging, the requirement on distance accuracy is < 3m for 90% of the UEs.
· Option 5: Ranging requirements are not separately considered but assumed to be covered by relative positioning requirements.
· Option 6: Other option(s).
	Company
	Preferred option
	Comments

	ZTE
	Option 5
	We prefer to make things simpler, so the requirements of ranging can be considered with relative poisoning together.

	CATT
	Option 4
	In addition, for ranging, the direction accuracy also needs to be considered.

	CMCC
	Option 5
	Based on the definition in TS22.261, ranging is to acquire distance between two UEs and/or direction of one UE from another UE. In our views, the typical use cases should be first justified before we discussing specific direction accuracy. Regarding the distance accuracy, we prefer Option 5.

	vivo
	Option 4
	Same view as CATT, the direction accuracy also needs to be considered.

	Lenovo
	Option 3
	We prefer to select 1 or 2 commercial ranging use cases to derive commercial SL positioning requirements. The accuracy and latency of the selected commercial ranging use case should align with that of V2X or Public Safety”. For example, Long Distance Search and Hands Free Access.

	OPPO
	Option 5
	Ranging requirements can be considered together with relative positioning requirements for simplicity.

	Interdigital
	Option 4
	We are generally ok with Option 4 with the distance accuracy of 3m for 90% of the UE. However, we also need to consider the direction accuracy in Option 4.

	Qualcomm
	Option 6
	Ranging accuracy requirements should be similar to those for relative positioning. We propose to use 0.5m accuracy since it covers requirements of various use cases.

	Futurewei
	Option 6
	We think that it depends on the resolution of Proposal 5-1. If the ranging is defined only for UE-to-UE case in V2X scenarios, the case for a separate requirement may be done, and Option 4 is preferred.  If ranging scenario is between any two nodes Option 5 would be preferable.

	Samsung
	Option 2
	

	NEC
	Option 5
	Ranging can be a subset of relative positioning.

	Sony
	Option 5
	We could also have direction accuracy as part of Option 5

	Xiaomi
	Option 1
	Distance accuracy of 0.1m and direction accuracy of 5 degree can be assumed as the SL ranging requirement, which is the requirement of most ranging use cases in TS 22.261.

	LGE
	5
	We support option 5. The ranging is a subset of the relative positioning either with a distance or an angle. We don’t see the reason to separately define a requirement for ranging apart from those for relative positioning in this SI.

	Nokia, NSB
	Option 5
	

	Locaila
	Option 5
	We share similar view that ranging is a sub set of the relative positioning.

	NTT DOCOMO
	Option 5
	

	Sharp
	Option 5
	We prefer to consider together with relative positioning.

	CEWiT
	Option 6
	Ranging accuracy can be similar to the relative positioning and relative positioning accuracy can be more stringent than absolute accuracy. 

	Ericsson
	Option 1
	We support the 3 accuracy targets mentioned in our contributions (0.1, 0.5 and 20m, respectively).   


	Apple
	Option 5
	

	FirstNet
	Option 5
	

	Moderator
	
	Summary of received responses:
· Option 1: Xiaomi (w/ 0.1m distance and 5 deg for direction accuracies), E// (0.1, 0.5, and 20 m distance accuracy) (2)
· Option 2: Samsung, [QC, similar as relative positioning], [CEWiT, similar as relative positioning] (1 + [2])
· Option 3: Lenovo (1)
· Option 4: CATT, vivo, IDC (3)
· Option 5: ZTE, CMCC, OPPO, NEC, SONY, LGE, Nokia, Locaila, DCM, Sharp, Apple, FirstNet (12)
· Option 6: QC (similar as relative positioning), Futurewei (depending on resolution of Proposal 5-1), CEWiT (similar as relative positioning) (3)
Most responses indicate preference to not consider ranging accuracy requirements separately in addition to requirements on relative positioning. 
Some responses indicate preference to define ranging accuracy targets and consider similar requirements as for relative positioning. If Option 2 is limited to relative positioning, then Options 2 and 5 could effectively be merged.  
In terms of ranging accuracy targets, candidate values include: 0.1 m, 0.5 m, 3 m, and 20 m.
At least four responses suggest to also consider directional accuracy requirements for relative positioning, including one suggestion to select 5 deg for 90% UEs, based on requirements in TS 22.261.
Based on the received feedback, FL2 Proposal 5.1-1 is suggested below.



FL2 Question 5.1-1
· Ranging requirements for SL positioning are defined as:
· For a given use-case, the requirements on ranging distance accuracy are same as those identified for relative positioning. 
· The requirement on ranging direction accuracy is 5 degrees for 90% of UEs.
	Company
	Preferred option
	Comments

	ZTE
	OK
	

	Futurewei
	Support
	

	CATT
	Support
	

	vivo
	No
	In the SID, it includes the study and evaluation of ranging
· Study and evaluate performance and feasibility of potential solutions for SL positioning, considering relative positioning, ranging and absolute positioning: [RAN1, RAN2]
In addition, we can understand ranging of distance and angle may equal to relative positioning, but ranging also includes ranging of distance only, can the supporters explain why ranging of distance only is the same as relative positioning. 
Besides we prefer to put 5 degrees in the bracket or FFS since determining a target  is too early for us.

	Samsung
	OK in general.
	

	AT&T
	Support bullet 1 only
	We think the second bullet is not entirely accurate and does not reflect the requirements in TS 22.261, which states: “an accuracy better than 5 degree for the 3-Dimension direction of travel.” This is not specific to ranging for SL or requirement for 90% of UEs. At a minimum these values should be bracketed or FFS.

	LGE
	Support
	

	NEC
	Support in principle
	OK for the first sub-bullet but second can be further discussed.

	CMCC
	
	We are supportive of the first bullet.
Regarding the 2nd bullet, it seems too early to adopt 5% for 90% UE in this stage. It is not clear yet what is the typical use case of directional ranging, without which the target requirement is meaningless.



5.2 Requirements for SL positioning for V2X use-cases
For V2X use-cases, TR 38.845 provides the following sets of use-cases based on the identified requirements from TS 22.261.
Table 3. Requirements for SL positioning for V2X use-cases
	Set #
	SL positioning accuracy requirements (for absolute and relative positioning)

	1
	10 – 50 m horizontal accuracy, 3 m vertical accuracy, with 68 – 95 % confidence level 

	2
	1 – 3 m horizontal accuracy, 2 – 3 m vertical accuracy, with 95 – 99 % confidence level

	3
	0.1 – 0.5 m, 2 m absolute vertical accuracy (/0.2 m relative vertical accuracy) with 95 – 99 % confidence level



Considering the large number of use-cases and requirements, multiple contributions indicated prferences to limit the requirements to focus on for V2X use-cases. While some contributions indicating picking the most demanding requirements to focus on, some others have opined that, in view of Rel-18 being the first release for SL positioning, some of the most challenging requirements (e.g., sub-1m horizontal accuracy) may be deferred to a future release. The views are summarized below for V2X use-cases: 
· References [8], [9], and [11] propose selecting the requirements based on “Set 2” in Table 3:
· Horizontal accuracy of 1 – 3 m; Vertical accuracy of 2 – 3 m (absolute and relative)
· References [13], [18], and [21] propose selecting the requirements based on “Set 3” in Table 3:
· Horizontal accuracy of 0.1 – 0.5 m; Vertical accuracy of 2 m (absolute)/ 0.2 m (relative)
· References [23], [28], and [29] propose selecting the requirements based on the following:
· Horizontal accuracy of 1 m; Vertical accuracy of 1 ~ 2 m (absolute)/ 0.2 m (relative)
For the last case, the proponents have argued their preference from the perspective of aligning the requirements between V2X and public safety use-cases.
FL1 Question 5.2-1
· Please share your views on the requirements for V2X use-cases for SL positioning:
· Option 1: Based on “Set 2” in TR 38.845:
· Horizontal accuracy of 1 – 3 m; Vertical accuracy of 2 – 3 m (absolute and relative)
· Option 2: Based on “Set 3” in TR 38.845:
· Horizontal accuracy of 0.1 – 0.5 m; Vertical accuracy of 2 m (absolute)/ 0.2 m (relative)
· Option 3: As below: 
· Horizontal accuracy of 1 m; Vertical accuracy of 1 ~ 2 m (absolute)/ 0.2 m (relative)
· Option 4: Other option(s).
	Company
	Preferred option
	Comments

	ZTE
	Option 1
	We prefer set 2 for 95% UE or 90% UE

	CATT
	Option 1
	We prefer Option 1 with the revision as follows,
· Option 1: Based on “Set 2” in TR 38.845:
· Horizontal accuracy of 1 – 3 m; Vertical accuracy of 2 – 3 m (absolute and relative) for 90% of UEs

	CMCC
	Option 1
	Considering the BW limitation in ITS band (up to 40MHz), Set 2 is a more reasonable choice in this release. We are fine with the horizontal and vertical accuracy, and additionally, we think that similar as Rel-16/17, the number of Ues for which the accuracy holds can also be considered, and we think @90% Ues can be the starting point.

	Vivo
	Option 1
	In addition, we prefer Option 1 with modification since 1-3 m is a range other than  bound 
· Option 1: Based on “Set 2” in TR 38.845:
· Horizontal accuracy of 1 – 3 m; Vertical accuracy of 2 – 3 m (absolute and relative) for 90% of Ues
And suggest it can be the common requirement for all use-cases. Then, only select one or two use cases as a baseline for evaluation.


	Huawei, HiSilicon
	 Option 1
	for option 1 the “(absolute and relative)” should be meant for both Horizontal and vertical requirement. As set 2 provides a range of values for the accuracies, we prefer to take 3 m only for both the horizontal and vertical accuracy, also given the limitation of 40MHz bandwidth. 

	Lenovo
	Option 3
	

	Spreadtrum
	Option 1
	

	Interdigital
	Option 1
	Given the limited bandwidth, 40MHz, in our view, 3m accuracy for 90% of the Ues is a reasonable requirement.

	OPPO
	Option 2
	Set 3 is preferred for more demanding requirements.

	Qualcomm
	Option 2
	It is important to consider the requirements indicated by the automotive industry here. The LS from 5GAA indicated that sub-meter accuracy is required and only Set 3 satisfies that requirement. 
Determining how much bandwidth is needed to meet those requirements is part of the SI and should be separately treated.

	Futurewei
	Option 1
	We think that Option 1 is more realistic given the available BW for ITS. We  suggest changing the requirement instead of a range [1-3m] to an inequality [<3m], in this way the higher accuracy is not excluded. Therefore, we suggest,
· Option 1: Based on “Set 2” in TR 38.845:
· Horizontal accuracy of < 3 m; Vertical accuracy of <3 m (absolute and relative) for 90% of Ues



	Samsung
	Comment
	We think that multiple sets of the target performance requirements (e.g., Option 1 and Option 2) can be defined regardless of use cases.

	NEC
	Option 1
	For 90% UE

	Sony
	Option 2
	First, we need to clarify whether V2X Positioning requirement is only dealing with accuracy (or it may also require another requirement?) (e.g., latency)
For the accuracy requirements, our preference is Option 2 (the most challenging one).

	Xiaomi
	Option 2
	We share the view as QC.

	LGE
	1
	We prefer option 1 because it’s the first phase of sidelink positioning development. Solutions to meet the higher accuracy requirement from Set 3 can be studied in a later release.

	Nokia, NSB
	Option 1, Option 2
	Set 3 originates from requirements provided by 5GAA, but may be difficult to achieve. Both sets can be considered.

	Locaila
	Option 1
	Considering the limitation of bandwidth Set 2 seems reasonable in this release.

	NTT DOCOMO
	Option 2
	Same view with QC.

	Sharp
	Option 1
	

	CEWiT
	Option 1 & 2
	For evaluation both set should be considered and achievable accuracy should be studied. 

	Ericsson
	Option 1
	

	Apple
	Option 1
	

	Moderator
	
	Summary of received responses:
· Option 1: ZTE, CATT, CMCC, vivo, HW-HiSi, SPRD, IDC, Futurewei, NEc, LGE, SS, Nokia, Locaila, Sharp, CEWiT, E//, Apple (17)
· Option 2: OPPO, QC, SONY, Xiaomi, SS, Nokia, DCM, CEWiT (8)
· Option 3: Lenovo (1)
· Option 4: (0)
A significant majority of responses indicate preference to only consider Set 2 to define the requirements for SL positioning (relative/absolute) accuracy for V2X. 
While there are some concerns expressed on feasibility to achieve targets in Set 3 with limited BW, it was also pointed out that requirements per Set 3 should be considered at least as part of evaluating BW requirements to satisfy SL positioning targets.
At least three companies indicated that both Sets 2 and 3 can be considered for V2X use-cases.
Based on the received feedback, FL2 Proposal 5.2-1 is provided below.



FL2 Question 5.2-1
· For V2X use-cases for SL positioning, accuracy requirements are defined based on:
· At least “Set 2” defined in TR 38.845:
· Horizontal accuracy of 1 – 3 m; Vertical accuracy of 2 – 3 m (absolute and relative) for 90% of UEs
· Optional: “Set 3” defined in TR 38.845:
· Horizontal accuracy of 0.1 – 0.5 m; Vertical accuracy of 2 m (absolute)/ 0.2 m (relative) for 90% of UEs
	Company
	Preferred option
	Comments

	ZTE
	OK
	

	Futurewei
	Support
	Is the accuracy for horizontal both absolute and relative? It is not clear, why for vertical both absolute and relative are mentioned and not for horizontal?

	CATT
	Support with revision
	We share the same view with Futurewei on the absolute/relative issue for horizontal accuracy, then we prefer the revision as follows,
Updated FL2 Question 5.2-1
· For V2X use-cases for SL positioning, accuracy requirements are defined based on:
· At least “Set 2” defined in TR 38.845:
· Horizontal accuracy of 1 – 3 m (absolute and relative); Vertical accuracy of 2 – 3 m (absolute and relative) for 90% of UEs
· Optional: “Set 3” defined in TR 38.845:
· Horizontal accuracy of 0.1 – 0.5 m (absolute and relative); Vertical accuracy of 2 m (absolute)/ 0.2 m (relative) for 90% of UEs


	vivo
	OK
	We prefer it can be seen as a start point for a common requirement for all use cases.

	Samsung
	
	We still think that regardless of use cases, multiple sets of the target performance requirements can be defined commonly for evaluation. 
However, majority want to define the requirements for each use case, we can accept 

	AT&T
	Support 
	We support this with the CATT revision.

	LGE
	Support
	

	NEC
	Support with revision
	Regarding how to handle the optional requirement, is there a sub use case for such more stringent requirement? In my understanding, if it is not mandatory requirement, then it should be on the best effort basis. Therefore, we suggest removing second sub-bullet.   

	CMCC
	Support
	




In terms of associated latency requirements, as can be noted from the related set of requirements defined in TS 22.261 for high-accuracy positioning (Table 7.3.2.2-1), different use-cases require a range of positioning latency requirements, ranging from 10ms to 1s. For V2X use-cases, some sources (e.g., [13], [18], [21]) indicated targeting a common set of values for end-to-end and PHY latency.

FL1 Question 5.2-2
· Please share your views on the requirements on positioning latency for V2X use-cases for SL positioning:
· Option 1: End-to-end latency of 10 ms to 1s, depending on use-cases selected as in Table 7.3.2.2-1.
· Option 2: End-to-end latency < 100 ms and PHY latency < 10 ~ 15 ms.
· Option 3: Other option(s).

	Company
	Preferred option
	Comments

	ZTE
	Option 3
	We prefer only focusing accuracy requirement in this release.

	CATT
	Option 3
	The latency requirements should be de-prioritize in Rel-18.

	CMCC
	Option 1
	We share similar views with ZTE and CATT that, as this is the first release to enable sidelink positioning function, we prefer to focus on the evaluation and discussion on accuracy. But back in Rel-16, though only accuracy was evaluated, end-to-end latency/TTFF was also defined in the target requirement. In this sense, we are basically fine with the direction of Option 1, and we are also open for the exact values of end-to-end latency. 

	Vivo
	Option 3
	Same view as ZTE and CATT

	Huawei, HiSilicon
	Option3
	Share the view that only accuracy should be focused on in this release. If we don’t plan or don’t have efforts to evaluate the latency then it is better to not set the latency target for now because otherwise it may cause confusion as no evaluation may mean no efforts to do it or that the latency can be met so no need to evaluate 

	Lenovo
	Option 1
	V2X positioning requirements lack any latency requirements for absolute and relative positioning, So we can set a broad target requirement of positioning latency for V2X use cases in this first release.

	Spreadtrum
	Option3
	

	OPPO
	Option 3 or Option 1
	We share the similar view with ZTE/CATT that this first release of SL positioning can be focused on accuracy. If latency requirement is also needed to be defined, option 1 is fine.

	Interdigital
	Option 1
	In our view, latency is a critical parameter to evaluate. The positioning of a UE should be obtained within a bounded time. Otherwise, the positioning information can be out-of-date and may not be useful. Latency requirements also determine which use-cases to consider for the study.
We are open to further discuss which target latency is reasonable.

	Qualcomm
	
	We are ok to focus only on accuracy at this stage.

	Futurewei
	Option 3
	End to end latency is hard to control from PHY layer, it may be dependent on the architecture. In addition, the PHY latency will depend on the UEs density and traffic in the area.   

	Samsung
	
	We also prefer only focusing accuracy requirement in this release.

	NEC
	Option 2
	Latency as essential requirement for V2X should also be considered.

	Sony
	Option 1
	For V2X positioning, both accuracy and latency are relevant.

	Xiaomi
	
	We share the view that we shall focus on accuracy requirement in this release.

	LGE
	3
	With the same reason explained in Q5.2-1 (the first phase of sidelink positioning), R16 NR positioning can be a reference for requirements. We prefer end-to-end latency < 1 sec. PHY latency can be set as < 20ms.

	Nokia, NSB
	Option 3
	Prefer to focus on accuracy requirements for now; in addition, the meaning of end-to-end latency at least in out of coverage scenarios may require some discussion.

	Locaila
	Option 3
	We are fine to focus on accuracy in this release

	NTT DOCOMO
	
	We also are OK not to consider latency perspective.

	Sharp
	Option 3
	We prefer to focus on accuracy requirement in this study.

	Ericsson
	
	We can focus on accuracy. 

	Apple
	Option 3
	Focus on accuracy

	Moderator
	
	Summary of received responses:
· Option 1: CMCC, Lenovo, IDC, SONY (4)
· Option 2: NEC (1)
· Option 3 (focus on accuracy in Rel-18): ZTE, CATT, [CMCC], vivo, HW-HiSi, SPRD, QC, Futurewei, SS, Xiaomi, LGE, Nokia, Locaila, DCM, Sharp, E//, Apple (16 + [1])
There is a clear preference amongst companies to focus on positioning/ranging accuracy in this release. 
Accordingly, FL2 Proposal 5.2-2 is suggested. 



FL2 Proposal 5.2-2
· For Rel-18 studies on SL positioning, focus on positioning/ranging accuracy and requirements on positioning latency are de-prioritized.
	Company
	Preferred option
	Comments

	ZTE
	OK
	If no much interest on latency requirement, we prefer moving it out from the proposal considering really high workload.

	Futurewei
	Support
	Either have a comma before “and” or better replace “and” with “. The” The text as written can be interpreted that both position accuracy and latency are de-prioritized.

	CATT
	Support with revision
	We prefer to remove the ranging in the proposal, since positioning include absolute positioning, relative positioning and ranging. 
Our preferred revision as follows,
Updated FL2 Proposal 5.2-2
· For Rel-18 studies on SL positioning, focus on positioning/ranging accuracy requirements
· Note: and Requirements on positioning latency are de-prioritized.

	vivo
	Ok
	

	Samsung
	OK
	

	AT&T
	
	Ok to focus on accuracy at this stage, but per the SI requirements from e.g., TS 22.261, etc., we should evaluate latency requirements at some point.

	LGE
	Not support
	Please correct our position in option 3 in the Moderator’s summary. We think the latency issue is very critical at least in V2X and public safety use case, which is directly related to the human safety. Considering this crucial use case, we’re reluctant to ignore the latency requirement only because it’s the first phase of SL positioning. We may consider to reduce the work load in evaluation purpose, but we have a strong concern on ignoring the latency requirement itself.

	NEC
	Support
	

	CMCC
	Support
	



Based on information in TR 38.845, relative speeds of up to 250 kmph have been proposed for consideration for V2X use-cases. In addition, reference [5] proposes consideration of “three category of velocity levels: low velocity (less than 20km/h), medium velocity (20-100km/h) and high velocity (100-250km/h)”.

FL1 Proposal 5.2-3
· SL positioning solutions for V2X should target use-cases involving relative speeds up to 250 km/hr.
· Note: Not all solutions need to satisfy the highest relative speeds.
Please share your views on the above. 
	Company
	Comments

	ZTE
	The discussion may not be needed if we focusing on accuracy requirement only. Then, UE speed may only impact simulation in which we can follow TR 37.885. 

	CATT
	Support

	vivo
	For us, it is more like a conclusion, may not need to stress it here.

	Huawei, HiSilicon 
	ok 

	Lenovo
	Mobility parameters include absolute velocity and relative velocity. We prefer to have a common design for them. i.e., we can determine whether a high relative velocity is required based on workload for special design.

	OPPO
	We are OK with this proposal.

	Interdigital
	We support the proposal

	Qualcomm
	We are ok with the proposal

	Futurewei
	We are fine with the proposal.

	Samsung
	OK

	NEC
	Support to explicitly mention UE speed since it might have impacts for positioning performance. In TR 38.845, it says ‘The UE velocity up to 250 km/h needs to be supported for outdoor and tunnel areas.’ So it seems not relative speed but absolute speed. 

	Sony 
	Support the proposal

	Xiaomi
	Agree.

	LGE
	Support. We think the relative speed of up to 250 km/h is enough. No further categories are needed.

	Nokia, NSB
	OK

	Locaila
	We agree with FL’s proposal

	NTT DOCOMO
	OK

	Sharp
	OK

	CEWiT
	Okay With proposal

	Ericsson
	Not sure if this proposal is required for accuracy simulations. What is the use case for relative speed between UEs of 250kph?

	Apple
	Ok

	Moderator
	While many responses indicate they are fine with the proposal, it has been corrected that the requirement on 250 kmph is for absolute speed. Thus, this discussion can be closed for now and the assumptions corresponding to TR 37.885 can be followed for evaluations.




5.3 [bookmark: _Ref103257112]Requirements for SL positioning for public safety use-cases
The requirements for SL positioning for public safety use-cases can be obtained based on those in TR 38.845:
· 1 m horizontal accuracy for 90% of UEs
· 2 m (absolute) or 0.3 m (relative) vertical accuracy
· 95 – 98 % positioning service availability
· Latency < 5s
· [bookmark: _Hlk102993152]Relative speed: up to 30 km/hr.
As such, the above is well-aligned with views expressed in most contributions. 

FL1 Proposal 5.3-1
· SL positioning solutions for public safety use-cases should target the following requirements:
· 1 m horizontal accuracy and 2 m (absolute) or 0.3 m (relative) vertical accuracy for 90% of UEs
· 95 – 98 % positioning service availability
· Latency < 5s
· Relative speed: up to 30 km/hr.
Please share your views on the above. 
	Company
	Comments

	ZTE
	We prefer focusing on V2X and IIOT use cases only.  Also, considering the workload, we prefer not to define latency requirement in this release. 

	CATT
	Low priority.
Studies on V2X and IIoT use-cases are prioritized during the SI.

	vivo
	Low priority, and suggest no common requirement needs to be defined for public safety use-cases only. We can define a common requirement first in the release and only select one or two use cases as a baseline to evaluate,

	Huawei, HiSilicon
	We prefer to focus only on evaluations for V2X and as second priority commercial use cases and consider only the accuracy requirements. The evaluations for V2X and commercial use cases can also serve as a baseline for how accuracy can be achieved for public safety.

	Lenovo
	 Agree with FL’s proposal.

	OPPO
	We are fine with this proposal in general.

	Interdigital
	We propose to down-prioritize this use case. We prefer to focus on V2X and IIOT use cases only. 

	Qualcomm
	We are generally ok with the proposal. We’d like to have the entire service availability bullet in brackets until it is clearer how this aspect is evaluated for SL positioning. We’d like to remove the latency part until 5.2-2 is finalized and then follow a unified approach for the use-cases.
· [95 – 98 % positioning service availability]
· Latency < 5s

	Futurewei
	We prefer to express accuracy as inequalities respectively ( <2m) and (<0.3m) for 90% of the user. Regarding latency, its definition is not clear. Is the E2E or PHY definition? Should be removed. We should consider this case a lower priority.

	Samsung
	We think that multiple sets of the target performance requirements (e.g., Option 1 and Option 2 in Question 5.2-1) can be defined regardless of use cases.

	NEC
	Low priority

	Sony
	Support, we should re-use the outcome of the previous study item.

	Xiaomi
	Agree with the FL proposal.

	LGE
	We are ok with the proposal in general. It does not mean that all the solutions should meet the proposed requirements.

	Nokia, NSB
	The availability requirement needs some discussion – how is this evaluated, what is its meaning out of coverage etc? Prefer to remove it for now.

	Locaila
	We are OK with FL’s proposal.

	NTT DOCOMO
	OK and latency requirement can be removed as discussed for V2X.

	Sharp
	We would like to down-prioritize public safety use case.

	CEWiT
	In general fine with proposal. If we decide to evaluate this, it should be highly limited for certain scenarios like FR1 only to manage simulation load.

	Ericsson
	OK, but we should focus on accuracy requirements.  

	Apple
	Fine  with proposal but think that public safety should be de-prioritized for evaluation. 

	FirstNet
	We are OK with all proposed requirements.

	Moderator
	Summary of received responses:
· While multiple responses indicate they can accept the proposal in general, there are also views to deprioritize the public safety use-case for SL positioning. 
The use-case-related discussion is part of Proposal 3-1, and accordingly the proposal is updated as in FL2 Proposal 5.3-1.



FL2 Proposal 5.3-1
· SL positioning solutions for public safety use-cases should target the following requirements:
· 1 m horizontal accuracy and 2 m (absolute) or 0.3 m (relative) vertical accuracy for 90% of UEs
· FFS: 95 – 98 % positioning service availability
· Latency < 5s
· Relative speed: up to 30 km/hr.
· Note: This does not intend to impact any potential de-prioritization of SL positioning for public safety use-cases for evaluations in Rel-18.
Please share your views on the above. 
	Company
	Comments

	Futurewei
	Support. Same comment as in 5.2-1. The horizontal accuracy should be clearly specified as relative, absolute or both.

	Samsung
	We still think that regardless of use cases, multiple sets of the target performance requirements can be defined commonly for evaluation. 
However, majority want to define the requirements for each use case, we can accept.
We think that note is not necessary. 

	LGE
	Not support. V2X and public safety use cases were the main topics in RAN positioning SI. With the same reason commented in Proposal 5-2-2, we have a strong concern on ignoring the latency requirement that is directly related to the human safety. We may compromise for evaluation purpose, but we cannot agree to remove the latency requirement itself.

	NEC
	Support.




5.4 [bookmark: _Ref103257110]Requirements for SL positioning for commercial use-cases
Requirements for SL positioning for commercial use-cases can be determined again based on the requirements in Table 7.3.2.2-1 in TS 22.261 (same as Table 1 in this document).
Most contributions expressing views on this issue indicate a choice that aims to align with the positioning accuracy requirements for public safety, that is: 
· 1 m horizontal accuracy and [2 – 3] m (absolute) or 0.3 m (relative) vertical accuracy for 90% of UEs.
· End-to-end latency for position estimation < 100 ms
· Physical layer latency for position estimation < 10 ms

Aligning the requirements on positioning accuracy for these cases can help manage the amount of evaluation efforts more efficiently while not losing any insights. 
Accordingly, the following is proposed. 
FL1 Proposal 5.4-1
· SL positioning solutions for commercial use-cases should target the following requirements:
· 1 m horizontal accuracy and [2 – 3] m (absolute) or 0.3 m (relative) vertical accuracy for 90% of Ues
· 95 – 98 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.
Please share your views on the above. 
	Company
	Comments

	CATT
	Low priority.
Studies on V2X and IioT use-cases are prioritized during the SI.

	Vivo
	Low priority, and suggest no common requirement needs to be defined for commercial use-cases only. We can define a common requirement first in the release and only select one or two use cases as a baseline to evaluate,

	Lenovo
	Agree with FL’s proposal.
There seems to be a typo for PHY latency, it should read < 10 ms. We are also fine to use an end-to-end target latency of < 1 s. 

	Interdigital
	We propose to down-prioritize this use case. We prefer to focus on V2X and IIOT use cases only. 

	Qualcomm
	We are generally ok with the proposal. We’d like to have the entire service availability bullet in brackets until it is clearer how this aspect is evaluated for SL positioning. We’d like to remove the latency part until 5.2-2 is finalized and then follow a unified approach for the use-cases.
· [95 – 98 % positioning service availability]
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· 


	Futurewei
	See our comments for 5.3-1

	Samsung
	We think that multiple sets of the target performance requirements (e.g., Option 1 and Option 2 in Question 5.2-1) can be defined regardless of use cases.

	NEC
	Low priority

	Sony
	Low priority

	xiaomi
	We are fine with the proposal.

	LGE
	We are ok with the proposal in general. It does not mean that all the solutions should meet the proposed requirements. A typo needs to be corrected: PHY latency < 10 ms.

	Nokia, NSB
	Prefer to focus on accuracy for now.

	Locaila
	Low priority

	NTT DOCOMO
	OK and latency requirement can be removed as discussed for V2X.

	Sharp
	We would like to down-prioritize commercial use case.

	CEWiT
	Lower priority. We do not see need to evaluate it. It will be covered by other use cases’ requirements discussed before.

	Ericsson
	We would be OK to consider the commercial use case together with public safety. It seems that if PS accuracy targets are met, so will the commercial use case target. 

	Apple
	Fine with the proposal. Note that from our contribution, we do say that commercial use case requirements are a superset of the public service requirements and as such evaluation/design for the commercial use case should automatically cover the public service use case. 

	Moderator
	Summary of received responses:
· The situation is somewhat similar to that for public safety use-case. 
· Some responses indicate preference to de-prioritize commercial use-case
· Some responses indicate preference to harmonize the requirements for commercial and public safety use-cases.
Considering the feedback, an updated version of the proposal is provided as in FL2 Proposal 5.4-1. 



FL2 Proposal 5.4-1
· SL positioning solutions for commercial use-cases should target the following requirements:
· 1 m horizontal accuracy and [2 – 3] m (absolute) or 0.3 m (relative) vertical accuracy for 90% of UEs
· FFS: 95 – 98 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.
· Note: This does not intend to impact any potential de-prioritization of SL positioning for commercial use-cases for evaluations in Rel-18.
Please share your views on the above. 
	Company
	Comments

	Futurewei
	Support. Same comment as in 5.3.1, for an outside reader it is not clear if the horizontal accuracy is absolute or relative.  Also, a comma before “and” would improve clarity.

	Samsung
	We still think that regardless of use cases, multiple sets of the target performance requirements can be defined commonly for evaluation. 
However, majority want to define the requirements for each use case, we can accept.
We think that note is not necessary.

	LGE
	Support in general.

	NEC
	Support.



5.5 Requirements for SL positioning for IIoT use-cases
Requirements for SL positioning for IIoT use-cases can be determined based on information in TS 22.104, and reproduced in Table 4 below.

Table 4. Requirements for SL positioning for IIoT use-cases from TS 22.104
	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



As can be seen from the above, for positioning service levels 2 through 4, the (absolute and relative) horizontal positioning accuracy requirements are at 1 m, while for service levels 5, 6, 7, the horizontal positioning accuracy may be as low as 0.2 m. 
While references [17], [21], [25], and [29] propose consideration of the most strict (absolute and relative) horizontal positioning accuracy requirements of ~0.2 m for IIoT use-cases, references [9] and  [28] propose to consider up to service levels 3 or 4 to determine horizontal positioning accuracy of 1 m.
Further, references [9], [17], and [21] propose (absolute and relative) vertical positioning accuracy requirement of 1 m, while reference [29] proposes (absolute and relative) vertical positioning accuracy of 0.2 m. 
While Table 4 indicates varied latency requirements, considering many of the use-cases demand very low latency, for simplicity, it is recommended to align the latency requirements to that for commercial use-cases.

FL1 Proposal 5.5-1
· SL positioning solutions for IIoT use-cases should target the following requirements:
· For horizontal accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· 90 – 99 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.
Please share your views on the above. 
	Company
	Comments

	ZTE
	Here is our suggestion to mitigate the workload. 
· SL positioning solutions for IIoT use-cases should target the following requirements:
· For horizontal accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· 90 – 99 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.


	CATT
	We prefer the proposal with the revision as follows,
Updated FL1 Proposal 5.5-1
· SL positioning solutions for IIoT use-cases should target the following requirements:
· For horizontal accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· 90 – 99 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.


	CMCC
	We prefer both 1m for the horizontal and vertical accuracy. Though sub-meter requirement (<0.2m or <0.5m) was defined in Rel-17 for IIoT use cases, based on the evaluation back then, we should remember that the requirement can only be met in the ideal InF-SH scenario. However, considering the practical NLOS dominant indoor factory scenario, a more reasonable choice is to set meter-level requirement at the first place. 

	vivo
	Low priority, and suggest no common requirement needs to be defined for IIoT use-cases only. We can define a common requirement first in the release and only select one or two use cases as a baseline to evaluate,

	Huawei, HiSilicon
	Rel-17 already supports 0.2/0.5 meter for IIoT use case. We do not see any reason to do it again with SL positioning only to have a less-demanding requirement.

	Lenovo
	We prefer an accuracy of “1 m (absolute or relative) for 90% of UEs”. Similar to P5.4-1, there seems to be a typo for PHY latency, it should read < 10 ms. However, we also prefer to consider a relaxed end-to-end latency requirement of < 1s as indicated in TS 22.104

	OPPO
	We are generally fine with the FL’s proposal. For the requirement of accuracy, 1m is preferred rather than 0.2m. The last 3 components can be removed for simplicity study.

	Interdigital
	Given the limited bandwidth for sidelink communication, in our view, we may not obtain sub-meter positioning accuracy. Therefore, for sidelink positioning only in IioT, we prefer the target accuracy of “1m (absolute or relative) for 90% of UEs” and latency of “End-to-end latency < 100 ms; PHY latency < 10ms”.

	Qualcomm
	We are ok generally with the proposal and propose to select the 0.2m requirements which is needed to enable IIoT use cases. Like other proposals, we’d like to have the entire service availability bullet in brackets until it is clearer how this aspect is evaluated for SL positioning. We’d like to remove the latency part until 5.2-2 is finalized and then follow a unified approach for the use-cases.

· SL positioning solutions for IIoT use-cases should target the following requirements:
· For horizontal accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· 90 – 99 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.


	Futurewei
	We prefer to keep same requirements as in Rel 17 for IIoT scenarios.

	Samsung
	We think that multiple sets of the target performance requirements (e.g., Option 1 and Option 2 in Question 5.2-1) can be defined regardless of use cases.

	NEC
	Low priority 

	Sony
	Low priority

	Xiaomi
	We are fine with the proposal.

	LGE
	For horizontal accuracy, we prefer 1 m (absolute or relative) for 90% of UEs as defined in most use cases in Table 4. For vertical accuracy, we prefer 3 m (absolute or relative) for 90% of UEs because only one use case targets <20cm in Table 4. We’re ok with the latency requirement except the typo: PHY latency < 10 ms.

	Nokia, NSB
	Prefer to focus on accuracy for now.

	Locaila
	Low priority

	NTT DOCOMO
	OK and latency requirement can be removed as discussed for V2X.

	Sharp
	We are OK with the FL proposal. Latency requirement can be removed.

	CEWiT
	Okay with proposal 

	Ericsson
	Same view as Huawei that rel17 can deliver the absolute positioning accuracy requirement. We can focus on ranging use cases for IIOT. 

	Apple
	Use Rel-17 requirements for absolute positioning similar to Huawei and Ericsson’s views. 

	Moderator
	Summary of received responses:
· Several responses indicate a preference to de-prioritize IIoT use-cases.
· Some responses propose to select the less demanding requirements, i.e., 1 m horizontal and vertical accuracy.
· Multiple responses propose to align absolute positioning requirements to Rel-17 values or the more stringent target, i.e., 0.2 m horizontal accuracy, 1 m vertical accuracy. 
· Couple of responses suggest to only consider relative positioning and ranging for IIoT use-cases under assumption that absolute positioning can be provided based on Uu, especially if SL positioning is to target relaxed accuracy requirements. 
Considering the received feedback, the proposal is updated as in FL2 Proposal 5.5-1.



FL2 Proposal 5.5-1
· SL positioning solutions for IIoT use-cases should target the following requirements:
· For horizontal accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· FFS: 90 – 99 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.
· Note: This does not intend to impact any potential de-prioritization of SL positioning for commercial use-cases for evaluations in Rel-18.
Please share your views on the above. 
	Company
	Comments

	Futurewei
	Support.  The note is not necessary. The proposal does not mention any prioritization, and therefore, it does not imply that the SL Pos for commercial cases is de-prioritized. 

	CATT
	Regarding horizontal accuracy for IIoT use cases, we still prefer to use 1m as the target performance requirement, since 0.2 m may not be reached for NLOS case, such InF-DH scenario. What about the following revsion:
Updated FL2 Proposal 5.5-1
· SL positioning solutions for IIoT use-cases should target the following requirements:
· For horizontal accuracy, down select between:
· Baseline: 1 m (absolute or relative) for 90% of UEs
· Optional: 0.2 m (absolute or relative) for 90% of UEs
· For vertical accuracy, down select between:
· 1 m (absolute or relative) for 90% of UEs
· 0.2 m (absolute or relative) for 90% of UEs
· FFS: 90 – 99 % positioning service availability
· Latency: End-to-end latency < 100 ms; PHY latency < 10 s
· Relative speed: up to 30 km/hr.
· Note: This does not intend to impact any potential de-prioritization of SL positioning for commercial use-cases for evaluations in Rel-18.


	Samsung
	We still think that regardless of use cases, multiple sets of the target performance requirements can be defined commonly for evaluation. 
However, majority want to define the requirements for each use case, we can accept.
We think that note is not necessary.

	LGE
	We prefer 1m accuracy for the horizontal accuracy. This is the first phase of SL positioning and 0.2m is too stringent target. Such a high accuracy can be developed in a later release.

	NEC
	Share the same view as CATT that 0.2 m accuracy requirement might be too aggressive and 1 m is a more reasonable target.

	CMCC
	Share similar views with LGE, and we still prefer 1m accuracy for horizontal and 3m for vertical. But if majority views are fine with it, we can accept it for making progress. 




6 Other issues
In addition to the requirements discussed above, in contributions, some further requirements and metrics have been proposed. Some of these include:
· Direction/orientation accuracy
· Concurrent UEs performing relative location estimation
· Coverage range for V2X use-case > 300 m
· UE power consumption for SL positioning

FL1 Proposal 6-1
· Please share any other issues related to scenarios and requirements for SL positioning studies, including consideration of any further requirements or assumptions, in Rel-18 that should be addressed in this agenda.

	Company
	Comments

	vivo
	The angle accuracy requirement needs to be defined for ranging.

	InterDigital
	We are supportive of studying direction/orientation accuracy. Changes in orientation may impact relative/absolute positioning accuracy and awareness of orientation/direction of the UE will assist positioning.

	NEC
	UE power consumption should also be considered

	Sony
	Direction / orientation accuracy shall be considered as well.

	Xiaomi
	The direction accuracy requirement for ranging needs to be defined. 

	Moderator
	Direction accuracy requirements have now been considered as part of ranging accuracy. UE power consumption aspects may be more suitable at a later phase when the basics of SL positioning are clear.




7 Outcome from RAN1 #109-e
…
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