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1. Introduction
This is the summary of the email thread [91E][21][SL_positioning_TR] on handling pCRs for RAN study item on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage positioning use cases. Input contributions covered:  RP-210036, RP-210040, RP-210130, RP-210241, RP-210269, RP-210283, RP-210310, RP-210348, RP-210468, RP-210535, RP-210538, RP-210584, RP-210609, RP-210658, RP-210671, RP-210674, RP-210282, RP-210284, RP-210285, RP-210286.

2. Discussion: Initial round
2.1. TR skeleton
Q1-1: The skeleton for TR 38.845 is submitted in RP-210282. Do you agree to endorse it? If not, please specify necessary changes.
	Company
	Answer
	Comment

	LGE
	Yes
	

	CATT
	Yes
	

	FirstNet
	Yes
	

	Philips
	Yes, with comments
	Given the title it may be better for the casual reader to have a subsection 4.3 Other use cases, which then states “Use cases in other areas than Public Safety and V2X are not considered in this document.”

	NTT DOCOMO
	Yes
	

	Xiaomi
	Yes
	

	Swift Navigation
	Yes
	

	Qualcomm
	Yes
	

	vivo
	Yes
	

	Nokia
	Yes
	The title of the TR and the contents of the TR does not reference “sidelink” at all but the discussion is clearly about sidelink positioning. We suggest the title of the TR, Scope section and other headings be updated to reflect this. Otherwise, how is the in-coverage NR positioning in this study different from other positioning aspects addressed by the Positioning WID? May be even the SID title needs updating to refer to “sidelink”.

	ZTE, Sanechips
	Yes
	

	Lenovo, Motorola Mobility
	Yes w/ comment
	Agree with the template for the proposed skeleton TR.  For the sake of completeness it would be beneficial to include a separate section for such cases beyond V2X, VRU and PS. For example, another section titled “4.3 Others” could be also be potentially added to cover other indoor and energy efficient positioning use cases.

	Huawei, HiSilicon
	Yes
	There is room to have a bit more detail, and indicate in the skeleton sub-headings relating to 3GPP-internal requirements and external requirements. As long as this can be clear later, then this high level skeleton can be ok. 

	Sony
	Yes
	Agree in principle. Further sub-sections (e.g. 4.1.1, 4.2.1, 5.1) may be added later depending on the SI progress. 

	MediaTek
	Yes
	

	Samsung
	Yes
	

	BMWi
	Yes
	

	Ericsson
	yes
	The TR structure could be detailed further based on the progress. 

	Intel
	Yes
	

	Futurewei
	Yes
	

	SyncTechno Inc.
	Yes
	



2.2. Use case and requirements
According to the Objective #1 in the SID, this study needs to identify the V2X positioning use case and requirements based on the existing 3GPP work and input from industry fora. The moderator suggest focusing on the key performance metric (e.g., the accuracy, availability, latency, etc.) in this sub-section and discussing the requirements related to the deployment and operation (e.g., network coverage, spectrum, air-interface, UE types/characteristics, etc.) as a part of Objective #2 in Section 2.3 of this summary.

For V2X, the moderator observed that contributions mentioned 22.186, 22.886, 22.261, 5GAA LS in RP-210036210040, SAE LS in RP-210040 210036 as the sources for the V2X positioning use cases and requirements. 
Q2-1: Do you agree to summarize in TR 38.845 the V2X positioning use case and requirements based on the sources considered in the contributions? If so, please specify the sources to be use for this summary.
	Company
	Answer
	Comment

	LGE
	Yes
	22.186, 22.261, 5GAA LS in RP-210036. 22.886 is the TR which is the basis of 22.186 so its content will be automatically added. SAE LS in RP-210040 contains no performance metric and its content can be considered in the discussion about the deployment and operation scenarios.

	CATT
	Yes
	We support using 22.186, 22.886, 22.261, 5GAA LS in RP-210036, SAE LS in RP-210040 as the sources for the V2X positioning use cases and requirements. 5GAA has developed a quite completed list of the C-V2X use cases with a detailed description in TR “C-V2X Use Cases and Service Level Requirements” and also the corresponding requirements in TR “System Architecture and Solution Development; High-Accuracy Positioning (e.g., Table 5.1-1: and Table 5.1-2), which can be adopted as the starting point for TR 38.845.

	Philips
	Yes
	Although 22.186 and 22.261 are a good starting point for requirements and KPI tables for V2X, they do not describe any use cases. Our proposal would be that the use cases described in 22.886 should be included by reference, preferably including a copy of their title, to understand which kind of use cases have been considered.

	NTT DOCOMO
	Yes
	(To FL, it seems that 5GAA LS is RP-210040 and SAE LS is RP-210036.)
22.186, 22.261, 5GAA LS in RP-210040.
For 22.886 and SAE LS is RP-210036, we agree with LGE that TS 22.186 covers TR 22.886 and SAE LS can be considered in section 2.3 of this document.

	Xiaomi
	Yes
	Only consider 22.186, 22.261, and 22.886. TR22.886 is only considered as reference since it is not normative work. 5GAA and SAE LS should not be considered since 3GPP RAN do not have the expertise to evaluate their use cases and requirements and cannot make any sound decision. 5GAA & SAE use cases and requirements should at least be discussed in SA1 first to decide which use cases and requirements are reasonable to be captured in 22.261 or 22.186. 

	Swift Navigation
	Yes
	We agree that the list of use cases and requirements provided in the 5GAA LS are a good starting point for analysis within the scope of this study. We agree with CATT that the 5GAA TRs (“C-V2X Use Cases and Service Level Requirements” and “System Architecture and Solution Development; High-Accuracy Positioning”) are key content to be considered for inclusion in TR 38.845. In particular, the ‘High Accuracy Positioning (HAP)’ TR investigates technologies capable of meeting both the absolute and relative V2X and Public Safety requirements, including precision GNSS.  

	Qualcomm
	Comment
	While we support starting with the use case and performance requirements, we believe that the use cases should also contain the network coverage and air interface aspects, especially with the considerations highlighted in 5GAA LS in RP-210036, SAE LS in RP-210040. We already had well documented performance requirements in TS 22.186, 22.261. 
These performance requirements need to be combined with the specific conditions to help the study identifying the gap and areas to work on, for example to use the sidelink positioning in conditions identified in those incoming LSs.  
We agree that the other aspects, e.g. spectrum, UE types/characteristics, should be considered in the later objectives.  

	vivo
	Yes
	We agree to use it as the starting point to summarize what is already captured in 22.186/22.886/22.261. For 5GAA LS in RP-210036, we would like to discuss case by case regarding whether they have already been covered by the existing use cases defined in 22.186/22.886/22.261.

	Nokia
	Yes
	Fine with me but check with those from Nokia who have been following Sidelink/V2X.

	ZTE,Sanechips
	Yes
	For 3GPP use cases and requirements, the mentioned TSs are sufficient. In the meantime, the following two sources could be considered in terms of concrete use cases under the use case groups
1. 5GAA_T-200111, C-V2X_Use_Cases_and_Service_Level_Requirements_Vol_I-V3, 5GAA, Dec, 2020
1. 5GAA_T-200116, C-V2X_Use_Cases_and_Service_Level_Requirements_Vol_II_V2.1, 5GAA, February, 2021



	Lenovo, Motorola Mobility
	Yes 
	Agree that the mentioned sources can serve as an initial basis for V2X requirements and use cases.

	Huawei, HiSilicon
	Yes
	TS 22.186, 22.261, 5GAA LS.
On the SAE LS, it does include one concrete requirement at least: “it is necessary to improve the positioning technology so that the advanced V2X applications can work properly even in various out-of-coverage scenarios”. A statement to this effect can be captured in the TR, e.g. in the text under the proposed Section 4 header.
On TR 22.886, if there is something particular it can be considered by a specific proposal as the SI can look across 3GPP generally.
Minor note: the 5GAA LS and SAE LS tdoc numbers are switched in the moderator’s question.

	Sony
	Yes
	We support to consider 22.186, 22.886, 22.261, 5GAA LS in RP-210036, SAE LS in RP-210040 as the sources/references for the V2X positioning use cases and requirements, at least as the starting point.

	MediaTek
	Yes
	We support considering the 3GPP TS, 5GAA, and SAE sources mentioned by others above.

	Samsung
	Yes
	We support using 22.186, 22.886, 22.261, 5GAA LS in RP-210036, SAE LS in RP-210040 as the sources for the V2X positioning use cases and requirements.

	Ericsson
	yes
	We agree with the rapporteur that 22.186, 22.261, 5GAA LS in RP-210036 should be included. For positioning use cases we propose to include 22.804 and 22.872.

	Intel
	Yes
	List summarized by moderator is a good starting point.

	Futurewei
	Yes
	Support in using 22.186, 22.886, 22.261, 5GAA LS in RP-210036, SAE LS in RP-210040 as the sources.

	SyncTechno Inc.
	
	We support using 22.186, 22.886, 22.261, 5GAA LS in RP-210040 and SAE LS in RP-210036 as a starting point for requirements and KPI tables for SL positioning.


¨
Several papers (e.g., RP‑210283, RP-210310, RP-210535, RP‑210609) proposed to define a few V2X requirement groups/categories to summarize various V2X positioning requirements that are dependent of the detailed use cases. It also can be noted that the 5GAA LS in RP-210040 defined three groups based on the required positioning accuracy.
Q2-2: Do you agree to define V2X requirement groups/categories to summarize the V2X positioning use case and requirements? If so, please specify your opinion on how to define them.
	Company
	Answer
	Comment

	LGE
	Yes
	It is proposed to define 3 groups based on the positioning accuracy as did in the 5GAA LS (basically accuracy of tens of meters, lane level accuracy (about 1.5 m accuracy), and sub-meter accuracy). The requirements in the other sources can be mapped to one of these three groups as proposed in our paper RP‑210283. It is also necessary to make it clear that both absolute and relative positioning are required in the summary.

	CATT
	Yes
	We are fine to use re-use the 3 groups of the use cases given in 5GAA LS. For the requirements, we observed 5GAA’s TR has included the attitude accuracy in positioning requirements (in Table 5.1-2). We assume using RAT-dependent techniques only may not be able to provide vehicle orientation all for all scenarios. However, it could be possible with the use of more advanced techniques, e.g., based on MIMO techniques. Thus, we would also suggest including attitude accuracy into consideration (e.g., as optional requirements). In addition, 5GAA’s TR also includes integrity in positioning requirement. We may also need to discuss whether to include integrity requirement, or it is good enough to only consider the confidence level as in TS 22.261.

	Philips
	Yes
	No strong opinion on defining less groups of positioning accuracy than the service levels in 22.261, but for all KPIs it needs to be clarified what the assumptions are on in-coverage, out-of-coverage or partial coverage.

	NTT DOCOMO
	Yes
	We are OK to use grouping in the 5GAA LS.

	Xiaomi
	No
	Service level has already been defined in 22.261. The reason why less group is needed should be clarified first. Even less groups are required, service level defined in 22.261 should be as baseline.

	Swift Navigation
	Yes
	We are generally ok with the 5GAA groupings and agree with the comments from LGE that both the absolute and relative positioning requirements must be considered.

	Qualcomm
	Yes
	It is fine to define the different groups of use cases based on the incoming 5GAA LS. 
However, the exact techniques, e.g. MIMO, etc., to achieve those accuracy levels should not be the focus of the use case discussion. We note that vehicles have limited number of antennas.

	vivo
	Yes
	Support the idea of grouping to simplify further discussion. How to group may still need further discussion.  

	Nokia
	Yes
	Fine to categorize the requirements as suggested by LGE and agree that we particularly must distinguish the absolute and relative positioning requirements.

	ZTE,Sanecchips
	Yes
	Three groups are sufficient from both positioning accuracy and latency perspective.
Proposal 6:	To design/evaluate the potential solutions, consider the following 3 categories of positioning accuracy requirement for public safety use cases
- decimal-meter level i.e. up to 10m
- meter level i.e. up to 1.5m
- sub-meter level i.e. up to 0.1m
Proposal 10:	To design/evaluate the potential solutions, consider the following 3 categories of latency requirements.
-decimal-second level: 30s seconds
- decimal milli-second level: up to 30ms
- second level 5s


	Lenovo, Motorola Mobility
	Yes
	Agree to capture the V2X positioning requirements based on the 3 groups defined by the 5GAA LS, although we view lane level and submeter accuracy as prioritized requirements. Further categorical requirements based on absolute and relative positioning accuracy are also important to define for V2X and VRU use cases.

	Huawei, HiSilicon
	Yes
	Grouping is a good way forward, and familiar to 3GPP from SA1’s existing work, e.g. the positioning service levels defined in TS 22.261. It is also similar to what 5GAA have sent us.
For capturing different positioning requirements of the V2X use cases, more than 3 groups of positioning requirements (e.g. positioning service levels) are needed. The grouping provided in the 5GAA LS only focuses on the different accuracy levels, but as discussed in our paper RP-210535, further considerations are needed. E.g., whether the requirement is on the absolute or relative position, the dimension(s) for the requirement, the requirement on the network coverage, the tolerable latency, i.e., they represent different positioning service levels or types/group of requirements, even though they may have a similarity in basic accuracy requirement.
For example, a requirement of < X m has different implications if it is on the absolute or on the relative position, or if this requirement is on the horizontal plane, the vertical dimension, the lateral, or the longitudinal dimension.
The pCR discussed in Q2-6 shows some of this, where it tries to capture certain aspects with ranges and qualifiers, but it would be better not to give the impression that anything in (say) group 1 can be served just fine with any accuracy in a 10 – 50 m range, or anything in groups 2 can be served with any latency from 15 ms – 1 second.

	Sony 
	Yes 
	5GAA has done an extensive study and we are fine with the V2X grouping introduced by 5GAA

	MediaTek
	Yes
	The three groups from the 5GAA LS are OK.  As mentioned by others, we think it will be necessary to distinguish absolute/relative positioning, and potentially also the in-coverage/partial-coverage/OOC requirements.

	Samsung
	Yes
	We are fine to define the different groups of use cases based on the incoming 5GAA LS

	Ericsson
	yes
	OK with the group definitions.   

	Intel
	Yes
	We agree to define groups for accuracy targets

	Futurewei
	Yes
	Propose to use the groups definition from 5GAA

	SyncTechno Inc.
	Yes
	Using grouping in the 5GAA LS is OK.



For public safety, the moderator observed that contributions mentioned 22.261, 22.872, 22.280 as the sources for the public safety positioning use cases and requirements
Q2-3: Do you agree to summarize in TR 38.845 the public safety positioning use case and requirements based on the sources considered in the contributions? If so, please specify the sources to be use for this summary.
	Company
	Answer
	Comment

	LGE
	Yes
	22.261 and 22.280. The content in 22.872 can be covered by the two TSs.

	CATT
	Yes
	Agreed with Moderator’s view

	FirstNet
	Yes
	Agree with Moderator’s view

	Philips
	Yes, with comments
	22.261 and 22.280 are good for requirements and KPI tables, but miss any use case descriptions. Our proposal would be that the use cases described in 22.872 that are relevant for V2X and public safety should be included by reference, preferably including a copy of their title.

	NTT DOCOMO
	Yes
	Agree with LGE’s view

	Xiaomi
	Yes
	22.261 and 22.280 and 22.872. 22.872 is only as reference.

	Swift Navigation
	Yes
	Agree with Moderator’s view

	Qualcomm
	Yes
	Agree with the Moderator’s view. 

	vivo
	Yes
	Supportive.

	Nokia
	Yes
	

	ZTE,Sanechips
	No
	22.261 and 22.872. It appears the requirements and use cases could well cover those in 22.280, e.g. we couldn't find the specific requirements on UAV(section 5.7 in 22.872) in 22.280

	Lenovo, Motorola Mobility
	Yes w/ comment
	Agree to capture the PS use cases and requirements as defined in 22.261, 22.872, 22.280. There is a public safety use case highlighted in TR22.855, i.e. Distance based Intelligent Perception for Public Safety with defined requirements and this could also be considered with respect to relative positioning requirements to provide a complete picture of public safety -related use cases already discussed within 3GPP.

	Huawei, HiSilicon
	Yes
	TS 22.261. We are open to TS 22.280 but it is in the nature of qualitative SA1 requirements, so how to capture it, and which parts are relevant here would be questions to answer. One way is in a section and manner similar to how SAE’s input can be captured in a V2X section (see response to Q2-1).
In a similar way to TR 22.886 in V2X, for public safety TR 22.872 contains some additional parts of 3GPP work, which can be considered if there is a specific point requested. Our understanding is the public safety community draw some additional details from TR 22.872 on latency and time-to-first-fix.

	Sony
	Yes
	Agree with the Moderator´s view 

	MediaTek
	Yes
	Agree with Moderator’s view.

	Samsung
	Yes
	Agree with Moderator´s view

	BMWi
	Yes
	Agree with Moderator´s view

	Ericsson
	yes
	Ok with the moderator’s view. 

	Intel
	Yes
	Agree with sources summarized by moderator

	Futurewei
	Yes
	From 22.261 and 22.280

	SyncTechno Inc.
	Yes
	We agree with the moderator’s view.



Q2-4: Please specify your opinion on how to summarize the public safety positioning use cases and requirements.
	Company
	Comment

	LGE
	It is proposed to define one group for public safety by grouping/categorization method used for V2X as explained in our paper RP‑210283. The summary also needs to capture that both absolute and relative positioning are required for public safety.

	CATT
	Fine with Moderator’s suggestion

	FirstNet
	Agree with Moderator’s view

	Philips
	No strong opinion on defining less groups of positioning accuracy than the service levels in 22.261, but for all KPIs it needs to be clarified what the assumptions are on in-coverage, out-of-coverage or partial coverage.

	NTT DOCOMO
	OK with LGE’s suggestion.

	Xiaomi
	Service level has already been defined in 22.261. The reason why less group is needed should be clarified first. Even less groups are required, service level defined in 22.261 should be as baseline.

	Swift Navigation
	Agree with Moderator’s view

	Qualcomm
	Agree with the Moderator’s view. 

	vivo
	Support the idea of grouping to simplify further discussion. However, how to define group and whether to define only one group for public safety may still need further discussion.

	Nokia
	Agree to have one specific category for public safety positioning requirements.

	ZTE,Sanechips
	From requirement perspective, three groups seem more appropriate. 
Proposal 6:	To design/evaluate the potential solutions, consider the following 3 categories of positioning accuracy requirement for public safety use cases
- decimal-meter level i.e. up to 10m
- meter level i.e. up to 1.5m
- sub-meter level i.e. up to 0.1m
Proposal 10:	To design/evaluate the potential solutions, consider the following 3 categories of latency requirements.
-decimal-second level: 30s seconds
- decimal milli-second level: up to 30ms
- second level 5s


	Lenovo, Motorola Mobility
	The use case grouping can be defined based on first responders (22.261), mission critical service requirements (22.280) and relevant public safety ranging use cases mentioned in TR22.855.
In addition, we agree with LGE that the summary needs to capture both absolute and relative positioning for public safety.

	HW
	The requirements for the PS use cases can be based on the similar group of the V2X use cases, taking into account the points raised in the answer to question Q2-2. A single table for PS and V2X would be the cleanest approach, as there may be distinct use cases with the same requirements.

	Sony
	Agree with the Moderator´s view 

	MediaTek
	One basic group for public safety is OK as suggested by LGE, but we need to distinguish between absolute and relative positioning (e.g. because they have different vertical accuracy requirements).

	Samsung
	Share the view with MediaTek

	Ericsson
	Support using a single group for public safety, targeting the first responder use case. 

	Futurewei
	We see the importance that this SI focuses on the new and separate lateral positioning requirements.

	SyncTechno Inc.
	We agree with the moderator’s view.



The moderator observed that some contributions (e.g. RP-210310, RP-210674) discussed positioning use cases other than V2X and public safety.
Q2-5: Do you think this study also needs to consider the positioning use cases other than V2X and public safety?
	Company
	Answer
	Comment

	LGE
	No
	This study needs to limit its scope to V2X and public safety as written in the SID.

	CATT
	No
	Support Moderator’s view

	FirstNet
	No
	In view of limiting the scope, agree with Moderator’s assessment.

	Philips
	Not during R17
	Given the SID scope, only V2X and public safety will be considered during R17. Of course during release 18 work that may result from this study, also other use cases and requirements may be considered.

	NTT DOCOMO
	No
	

	Xiaomi
	No
	Same as moderator’s view

	Swift Navigation
	No
	Agree with Philips

	Qualcomm
	No
	The scope of the study should be focused. Note that there is on-going SA1 study for Rel-18 that covers other use cases. 

	Vivo
	Yes
	Commercial use cases should also be considered. The related requirement defined in 22.872 can be the starting point.

	Nokia
	No
	V2X and PS should be the priority use cases but as long as the other use cases requirements can be categorized in to one of the 3 categories suggested in Q2-2, we can consider them for documenting the requirements. During WID we can decide which use cases to prioritize.

	ZTE,Sanechps
	No
	We prefer not to enlarge the scope

	Lenovo, Motorola Mobility
	Yes
	Although we also agree that the study is focused on V2X and Public Safety use cases, other use cases which are relevant for performing positioning in in-coverage, partial coverage, and out-of-coverage positioning scenarios should not be completely ignored, given that is an opportunity by RAN to incorporate by reference other documented positioning use cases within 3GPP, especially with respect to relative positioning requirements, e.g. IioT (TS22.104), commercial use cases (TR22.855).

	Huawei, HiSilicon
	
	Let’s focus on the scope the SID has already.

	Sony
	No
	We need to limit the scope and focus on V2X and public safety use-cases 

	MediaTek
	Yes
	We think the commercial use cases are valid and would like to see them considered.

	Samsung
	No
	The scope of the study should be focused and we don’t see the need to have other use cases at this point

	BMWi
	No
	We agree with moderator’s view. The scope should remain limited to V2X and public safety use cases & requirements as given per SID objectives.

	Ericsson
	No
	Agree with moderator’s view. 

	Intel
	No 
	This specific study can be focused on agreed use cases only. 

	Futurewei
	No
	Scope should be on V2X and public safety as per SID.

	SyncTechno Inc.
	No
	We agree with the moderator’s view.



A pCR is submitted in RP-210284 as a detailed proposal of capturing the positioning use cases and requirements for V2X and public safety. 
Q2-6: Please specify your opinion on the way of capturing the positioning use cases and requirements proposed in this pCR.
	Company
	Comment

	LGE
	The way proposed in RP-210284 can be adopted. The main sections capture the summarized use cases and requirements while the sources used for the summary are listed in detail in Annex.

	CATT
	For the use cases, since 5GAA has developed a quite completed list of the C-V2X use cases with a detailed description in TR “C-V2X Use Cases and Service Level Requirements”, we could simply refer 5GAA’s TR for the details of the use cases in TR 38.845 without repeating the details. For the positioning requirements, it would be desirable to capture clearly the positioning requirements for all of the use cases with the same format (e.g., as suggested in RP-210284).

	FirstNet
	Agree with Moderator’s view

	Philips
	No problem to use this as starting point, but additional information on use cases and coverage assumptions as indicated in Q2-1 to Q2-4 should be added.

	NTT DOCOMO
	OK with RP-210284.

	Xiaomi
	Do not include any 5GAA/SAE requirements, as those are not even discussed by 3GPP. RAN do not have the expertise to evaluate those requirements. It should at least be discussed in SA1 to see which use cases and requirements are justified and can be served as complements for 22.186/22.261.

	Swift Navigation
	Agree with CATT for a starting point

	Qualcomm
	Basing position use cases and requirements on the referenced documents is a reasonable approach.  With respect to Table 4.2-1, it appears the distinction between relative and absolute positioning for 1st responders in Table B.1-1 is not captured.  As such, it may be sufficient to cite the parent document requirements as done in Table 7.3.2.2-1 and Table B.1-1.

	vivo
	We have concerns on power consumption related requirement are not captured for public safety use cases defined in 22.261

	ZTE,Sanechip
	We prefer to capture some descriptions on the use cases as well. 

	Lenovo, Motorola Mobilty
	Regarding the positioning service latency KPI in Table 4.1-1 and 4.2-1, it can be further clarified if the latency this refers to the end-to-end positioning latency.

	Huawei, HiSilicon
	Let’s discuss a pCR once we have progressed on the preceding questions which would set its content. See our answers above for more details. We do not agree with Xiaomi’s suggestion to exclude 5GAA and SAE etc. inputs, as the SID clearly calls for external fora to be considered.

	Sony
	Agree with Moderator’s view

	MediaTek
	We are generally OK with RP-210284, but as mentioned above, we think absolute/relative requirements should be captured where applicable.  In 22.261 this is done by having separate requirements for the absolute and relative cases, but if we collapse these requirements into a smaller number of groups as suggested in this discussion and in the pCR, we should capture separate absolute and relative positioning requirements for the groups.

	Samsung
	Same view as Qualcomm

	Ericsson
	We’re ok in general with the pCR. We agree with other that the pCR does not need to be agreed right away and can wait to include the results of the discussions.   
One comment on the proposed text: The highlighted text in following sentence in the pCR is unclear: 
These requirements include both absolute and relative positioning, and the UE velocity includes the vehicle and road operations.



	Intel
	We are fine with pCR (submitted in RP-210284) in principle. Agree to use it as a starting point.

	Futurewei
	First para of Section 4.1 (of RP-210284), the word ‘include’ meant absolute and relative positioning are listed. They are not specifically referred to in the Tables: “These requirements include are applicable to both absolute and relative positioning…”

	SyncTechno Inc.
	RP-210284 is OK.



Q2-7: If you have any comments that cannot be addressed by the above questions, please specify them.
	Company
	Comment

	Philips
	As proposed in RP-210671, it would be useful to add a section to TR 38.845 describing the combination of the ranging service and location service.

	Xiaomi
	The relationship between relative positioning and Ranging should be clarified. 3GPP has an ongoing SA1 Ranging SI, which is not equal to relative positioning.

	
	

	
	

	
	

	
	

	
	



2.3. Deployment and operation scenarios
As per the work plan in the SID, the moderator expects no actual progress on Objective #2 during this meeting. However, the moderator observed that many contributions provided discussions on these aspects so thinks that it would be beneficial for the next meeting if this summary can collect companies’ view on what aspects need to be discussed for this objective.
Q3-1: Please specify the aspects to be discussed for the identification of potential deployment and operation scenarios.
	Company
	Comment

	LGE
	At least the following aspects need to be discussed:
· Network coverage scenarios
· Air interface (e.g., Uu, sidelink, their combination)
· Categorization of UE position calculation (e.g., network or UE to calculate the position)
· Spectrum
· Deployed UE types (e.g., fixed UEs such as RSU, vehicle UEs, handheld UEs) and their characteristics (e.g., equipped with distributed antennas, battery limitation, etc.)

	CATT
	For deployment and operation scenarios, we assume it is necessary to consider: in-coverage/partial-coverage/out-of-coverage assuming both PC5/Uu when the network is available, the spectrum usage etc. However, it is unclear to us whether we will need to further discuss the methods for UE positioning (e.g., UE-based/UE-assisted), which seems more or less related to the positioning techniques and architecture. 

	FirstNet
	Band 14 (n14) should be included in spectrum considerations. Also, HPUE (31 dBm) should also be considered in potential deployment and operation scenarios. In addition, we agree to include other aspects outlined by the Moderator. 

	Philips
	Agree with LGE

	NTT DOOCMO
	Agree with LGE.
In addition, we think we need to discuss further whether or not existing air-interface/spectrum/etc. can already support each of the identified use cases in section 2.2. 

	Xiaomi
	Follow the timeline set in the SID, do not discuss this aspect in this meeting.

	Swift Navigation
	Agree with LGE and CATT. We propose that the potential deployment and operational scenarios should consider all positioning techniques that can support the use cases, including RAT-Dependent and RAT-Independent.

	Qualcomm
	Some aspects should be discussed as part of the objective#1, as part of the use cases. e.g. network coverage, use of sidelink positioning.
The following should be discussed and covered in objective#2:
- UE position calculation categories (UE-based/UE-assisted/network-based/distributed calculation of absolute or relative positioning);
- UE type considerations (RSU, vehicle UE, handheld UE);
- Air interface (sidelink only, or sidelink and Uu);
- spectrum (licensed, unlicensed, ITS);


	vivo
	We don’t see the need to discuss pure Uu based deployment and Uu based operation in this study.
Deployment for public safety and V2X may be different and should be captured separately.

	ZTE,Sanechps
	· Network Coverage
· Supported Spectrum
· Architecture of positioning derivation, e.g. UE based, NW based, UE assisted...

	Lenovo, Motorola Mobility
	Agree with LGE on the aspects to be discussed for deployment and operational scenarios. 
For deployment scenarios, it is necessary to consider in-coverage, partial coverage, and out-of-coverage.
Examples of spectrum aspects for discussion may include operation on licensed, unlicensed and ITS bands.
In addition, the use advance multi-antenna techniques may also be discussed.

	Sony
	Follow the timeplan in the WID, and not discuss at this meeting. 

	MediaTek
	Generally agree with Qualcomm.  Network coverage seems like part of objective 1; the other areas proposed by LGE seem applicable to objective 2. 

	Samsung
	The following can be discussed and covered in objective#2: position calculation categories (e.g., UE-based, UE-assisted, network-based), UE type (e.g., RSU, vehicle UE, handheld UE), Spectrum (licensed, unlicensed, ITS).
We’d like to focus on sidelink positioning rather than a mixture of Uu and sidelink.

	Ericsson
	The aspects could be refined at the next meeting, and we are generally ok with the moderator’s initial list of components for the deployment scenario.  For deployment, we should consider typical deployment of base stations while also considering roadside specific deployment for V2X use cases.
Regarding the last bullet in the moderator’s list, we propose to rephrase to simply “UE Type (Fixed, handheld, vehicule-based”). 

	Intel
	Agree with the list from moderator

	Futurewei
	Moderator’s suggestion can be the starting for further discussions.

	SyncTechno Inc.
	We agree with the moderator’s view.



Q3-2: If you have any comments that cannot be addressed by the above questions, please specify them.
	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	

	
	



3. Intermediate summary
3.1. TR skeleton
On the TR skeleton submitted in RP-210282, all the companies agreed to endorse it with the understanding that the TR structure can be further updated based on the study progress.
One company commented that “sidelink” needs to be referenced in the TR title or scope section. However, the moderator opinion is to follow the wording in the approved SID which tried to avoid specific air interface in defining the study frame. Depending on the company input and consensus, the air interface aspects can be discussed and captured in the contents of the TR.
From this observation, the moderator proposes the following:
Proposal 1: RP-210282 is endorsed as TR 3638.845 v0.0.0.

2.2. Use case and requirements
Most companies agreed to use TS 22.186, TS 22.261, 5GAA LS in RP-210040 in summarizing V2X positioning use cases and requirements. TR 22.886 and SAE LS in RP-210036 seem to require further discussion as several companies responded that TR 22.886 is covered by the TS and SAE LS does not contain the performance metric to be used in this summary. One company commented that 5GAA and SAE LS should not be considered. 
Most companies agreed to the grouping of the V2X requirements in the summary. The moderator observed that many companies are okay with starting from the three groups as in the 5GAA LS but some companies responded that more groups may be necessary considering the requirements other than what was considered in 5GAA. It was also observed that most companies agreed to consider both absolute and relative positioning for V2X.
Most companies agreed to use TS 22.261 and TS 22.280 in summarizing public safety use cases and requirements. TR 22.886 seems to require further discussion for the same reason.
Most companies responded that a similar grouping can be done for the public safety case, and one company commented that the service level defined in 22.261 should be the baseline. Several companies also mentioned that both absolute and relative positioning should be considered for public safety.
On the question of considering use cases other than V2X and public safety, two companies proposed to take such consideration but all the other responded companies proposed to keep V2X and public safety only in this study.
Companies provided input to a pCR submitted in RP-210284. The moderator will take it as a starting point and try to reflect the received input.
As other issues, one company proposed to add a section for the combination of the ranging service and location service. The moderator suggest discussing it as a part of operation scenarios which might need to consider a combination of various positioning information. Another company asked clarification on the relationship with SA1 ranging SI. The moderator understanding is that, setting aside the deployment and operation scenarios, this study is based on the existing sources as per the objective “Identify the positioning use cases and requirements for V2X and public safety, based on the existing 3GPP work and input from industry fora” while SA1 study is to derive new services.

From this observation, the moderator proposes the following:
Proposal 2: Start discussion on a pCR which summarizes positioning use cases and requirements for V2X and public safety using the sources and grouping discussed during the initial round.

3.3. Deployment and operation scenarios
Companies provided input to the question on the aspects to be discussed for the identification of potential deployment and operation scenarios. The moderator suggests interested companies consider the input in the relevant discussions.

4. Discussion: Intermediate round
The first version of pCR is uploaded in v001the following link: Please provide your feedback on it by 12.00h UTC Wednesday 24th. Inline responses from the moderator can be found in the table.
	Company
	Comment

	OPPO
	In general, we are fine with the structure of the latest pCR from the moderator. However, currently the pCR includes only the requirement aspect of SL positioning. So we are wondering if the moderator also intends to capture positioning use cases into Section 4 as the title suggests and also part of SID (e.g. some representative use cases or general categories of use cases). In our view, this should be discussed and decided in either this or during the next meeting.
[Moderator] In fact, it is intended to capture the use cases to some extent in Section 4. The text says “general V2X use cases and platooning use case” in the first paragraph and also mentions “58 V2X services” from 5GAA. When it comes to more details of the use cases, I think there are too many to include all of them. As the main text contains the reference of each source and also Annex captures more information about the requirements, I think the readers can find the linkage from the contents in Section 4 to the detailed use cases. I also think the section can be updated more in the next meeting if companies provide more concrete proposals.
Regarding positioning requirements for V2X, we wonder if the “indoor” environment is a good description for vehicle to operate behind doors. we think in this case, “in building” for basement car parks is perhaps a better term. 
[Moderator] That wording is from Table 7.3.2.2-1 of TS 22.261 which in my understanding also considered V2X. It seems better to keep the consistency with the source. Please also note “The sheltered outdoor and the deep indoor areas such as a long tunnel or an underground parking lot, are challenging for absolute positioning when both GNSS and the base station may not be reachable from the UE side.” in 5GAA LS.
Furthermore, we believe these requirements should be fulfilled also for partial coverage (e.g. ranging between one UE is in-coverage and another UE is out-of-coverage).
[Moderator] I think the positioning requirement is defined for a UE; see the definition of absolute and relative positioning. And a UE is either in-coverage or out-coverage. Thus, I think it is correct to say that the requirement applies to a UE in in-coverage and out-coverage. Partial coverage is an “operation scenario” which involved two or more UEs. So even when a UE acquires another UE’s position (i.e., the target UE’s position) in partial coverage, the target UE is either in- or out-coverage and the statement is still valid from the positioning requirement perspective. I intend to discuss partial coverage as a part of the operation scenario (probably a scenario of sidelink operation for positioning) in Section 5.

	Nokia
	- References section: Mention also the source name for reference [5]
[Moderator] Corrected
- Proposed updates to Section 3.1, Terms:
absolute positioning: absolute positioning is an estimate of the UE position in 3D geographic coordinates, e.g., latitude, longitude, elevation, or in a Cartesian coordinates system
relative positioning: relative positioning is an estimate of the UE position relative to other network elements or relative to other UEs
[Moderator] Updated also considering comment from CATT, Swift, Huawei.
- Section 4.1: The relation between the 3 groups mentioned in 2nd para (from 5GAA) and the 3 groups mentioned in 3rd para (V2X requirements) is confusing/unclear. In the 2nd para, the second group is “lane level accuracy” which is 1.5 m with 3 sigma (as per Annex A) while in 3rd para, the second group is “V2X group 2” which is 1 – 3 m with 95 – 99 % confidence level. Some additional clarifications is needed in 3rd para as to whether it is a proposed requirement that is synthesized based on interpretation of different sources or if it is an actual requirement from one of the sources.
[Moderator] The intention was “V2X group 2” is a super set of Group 2 in [5], Service level 2, 3, 4 in [3]. The text is revised to clarify this.

	MediaTek
	1. Agree with Nokia’s edit to the definition of “relative positioning”.
[Moderator] Please see the response to Nokia.
1. In sections 4.1 and 4.2, partial coverage should be included along with IC/OOC.
[Moderator] Please see the response to OPPO.
1. For the statement “These requirements are applicable to both relative and absolute positioning” in section 4.1, it seems a little unclear how to interpret it when the requirement is a range.  Based on the V2X excerpt from 22.261, the 0.2 m vertical requirement is only for relative positioning  (level 7, the only one that talks about relative positioning), while the absolute positioning vertical requirements are all 2-3 m.  Group 3 needs some clarification in this respect, since it includes a mix of service levels applicable to absolute and relative positioning.  The public safety group is clearer in this respect with the absolute and relative requirements identified in the description.
[Moderator] updated following the description for public safety. On group/set 3, I think the current description is okay. The relative positioning requirements ranges from 0.1 to 0.5 m as per TS 22.186. While the 5GAA requirement doesn’t explicitly indicate which use case require absolute/relative positioning but clearly there some use cases requiring the stringent absolute positioning accuracy of 0.1 m in my understanding which is the teleoperated driving. And the absolute positioning accuracy of 0.3 m is covered by 22.261. 
1. We assume use cases are also intended to be captured as mentioned by OPPO.
[Moderator] Please see the response to OPPO.
1. Formally, we shouldn’t have hanging text in the beginning of section 4.  I tend to think we could do without the introductory paragraph, but if companies prefer to keep it, we should have an “introduction” or “general” subsection to capture this text.
[Moderator] No problem to delete it if the group agrees.

	Lenovo, Motorola Mobility
	We are generally fine with the proposed pCR as starting point for further discussions and have the following additional comment: 
Under “Section 3.1 Terms”, it would be beneficial for the reader to include the definitions of “positioning service latency” and “positioning service availability” as defined in TS22.261 since these terms are referenced in the main body text.
[Moderator] Updated

	Qualcomm
	We would suggest to make the following addition at the end of both Sections 4.1 and 4.2:
“The requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. The requirements should be also fulfilled when the GNSS-based positioning is not available.”
[Moderator] Updated

	Philips
	We agree with pretty much all of the statements made by the other companies, in particular OPPO’s request to add something about use cases to the main body of the text, even if it is only by reference, title or a small textual summary. We also think it should be allowed to refer to TRs (such as TR 22.872, TR 22.886, TR 22.855) for use case descriptions, if these are related to V2X and Public Safety.
[Moderator] Please see the response to OPPO. In my observation more companies wanted to include TS only in this meeting and adding TRs can be discussed in the next meeting.
Suggest to update the Annex to include the requirements listed in TS 22.261 section 7.3.2.3. 
[Moderator] Updated
Furthermore, we think the relation between relative positioning and distance/angle measurements (i.e. ranging) needs to be clarified, and how these two can complement each other.

	Huawei, HiSilicon
	Definitions
To be precise, the definition of relative positioning should be revised as per Nokia’s suggestion, and the defined term should be “Absolute position” or “Relative position”, rather than “positioning”
[Moderator] Please see the response to Nokia.
Section 4 or section 4.1
It would not give a good impression for 3GPP to seem to discard SAE’s input provided in good faith, on the basis that not enough people seemed to “vote” for it. This is why we want to capture an element of it, in particular the part setting a requirement: “it is necessary to improve the positioning technology so that the advanced V2X applications can work properly even in various out-of-coverage scenarios”. If the wording is a concern, we can write it as, e.g.:
“It is reported by SAE TC AA that it is necessary to have a 3GPP positioning technology which supports advanced V2X applications working even in various out-of-coverage scenarios”.
[Moderator] Updated
Section 4.1
To be precise, the last sentence of the first paragraph in Section 4.1 should be:
TS 22.186 [4] specifies the relative lateral positioning requirements for general V2X use cases and the relative longitudinal positioning requirement for the platooning use case in its Clause 5.1 and 5.2.
[Moderator] Updated
The statement in the third paragraph mentioning the horizontal accuracy is incorrect as the requirements provided by 5GAA and from 22.186 include requirements on the lateral dimension in particular. Since the word “horizontal” here implies the 2D horizontal plane, it would allow any distribution between lateral and longitudinal error, which is not the meaning. Thus, it should state:
In terms of the horizontal or lateral accuracy
[Moderator] Updated as “or lateral/longitudinal accuracy” to include the longitudinal accuracy which is also defined on the 2D horizontal plane.

Having groups is good. We are not too concerned with the exact number, but the composition of a group is important. It is clear that not only the basics of accuracy are important. Of particular additional importance is being able to capture the following:
· Whether the accuracy requirement is vertical/horizontal or latitudinal/longitudinal. This difference reflects quite different services, which do not form a coherent “group”.
· Whether the position is absolute or relative, or whether the reference frame is global or local. There is not a comparison nor similarity between positioning accuracy of (say) 5 m absolute vs 5 m relative, due to the physically different error distributions that make up the total (in)accuracy.
· The latency requirement. If that is not reflected, then RAN has not captured whether the service from which the “group” is defined would ever be satisfied, even if the accuracy is met (or exceeded).
· The coverage type(s) in which the requirement is to be met.
Of lesser importance are:
· Availability %. This could be considered under deployment and operation scenarios.
· At which node the position needs to be known. This could be captured under the deployment and operation scenarios, but it is quite reasonable to consider it a requirement, since if the system does not allow the relevant node to calculate, the service will not be introduced.
It would give a good outcome for the SI to capture, in some way, the first set of points above so that RAN is seen to (a) maximize its use of meaningful input from the industry; and (ii) avoid diverging rather far from the well-considered approaches of SA1 in the past.
[Moderator] Updated with a new term “set.” The intention is to avoid defining another kind of service level defined in SA1 where each level consists of various performance requirements. Now the intention is to state that there are various performance metric and the requirement of each metric varies in a certain range depending on the service under operation. Then, for the horizontal accuracy, the whole range (from 0.1 m to 50 m) can be further divided into three sets basically following the 5GAA grouping. These three sets also give the linkage to the corresponding service level or use case.

The first sentence in the fourth paragraph is unclear for several reasons:
· Does this statement imply further grouping? Does this other performance requirements apply to the already listed three groups?
· The requirements from the 5GAA LS and 22.186 do not include requirements on the vertical accuracy. Thus, it is not clear also from where the values for the availability and latency have been taken.
[Moderator] Updated to clarify that a range of requirement is defined for other performance metrics and the dependency on the service level is in [3].

The statements in the last paragraph in 4.1 are too general and do not apply to all use cases. Not all use cases need the positioning service to be provided in network coverage and outside of network coverage. It would be made clear and precise by refining the composition of the groups as described above.
[Moderator] We may consider adding “As long as the UE operates a V2X application having the corresponding positioning requirements,” to address the concern.

Section 4.2
For consistency, can we present the PS requirements as a “group”, also? It is fine if there is only 1 group, but it gives a comparable basis between V2X and PS which may help later to derive what technical approaches would be considered.
[Moderator] I suggest discussing this after finalizing the structure of V2X group/set.
Annex A
It is not necessary to include the “(informative)” qualifier, since a TR is entirely informative, unless specifically (and very rarely) stated otherwise.
[Moderator] “informative” is deleted.
References
For [5], should indicate the source of the LS as 5GAA, as otherwise this looks like a 3GPP-generated document. The SAE LS should also be cited here.
[Moderator] Updated

	ZTE,Sanechips
	Regarding the public safety use cases, we think the UAV use cases such as Accurate positioning to support Unmanned Aerial Vehicle (UAV) missions and operations from TS 22.872 should also be considered as well, which is more stringent than the 1st responder use case in TS 22.261. The following extrait from TS 22.872 is copied for reference.
	In other situations, several flights are performed over the same area, and the mission of the drone’s sensor is to provide information to evaluate particular environmental evolutions at various dates. For automatic processing of the flow of images, the images and therefore the UAV shall be accurately geo-localised with absolute positions information. 
Some hospitals may organise and pool their stock of medication and production of cures. 
Some hospitals, part of a same group or not, may exchange medication, for instance, in case one face empty stock, or is not equipped to store some cures (e.g. chemotherapy). 
In all these cases and situations, medication and cures need to be transported between two distinct locations, in a trusted, secure and time-controlled process. The locations may be distant from several tens of kilometres. Drones can be used to ensure such transportation.
In addition to transport between buildings, drones can be used to transport life-saving equipment (e.g. AED) from a predetermined location to an arbitrary outdoor (or even indoor) location in close vicinity of a patient (e.g. suffering of Sudden Cardiac Arrest). Also a drone (could be the same drone delivering the life-saving equipment) needs to hover over the scene and provide a live video feed to an emergency call centre, enabling better life saving support.



[Moderator] Not so sure if the group understands UAV is a kind of public safety use case. I suggest having more discussion.


	Bosch
	- We recommend to extend Qualcomm’s proposal to the following:
“The requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. The requirements should be also fulfilled when the GNSS-based positioning is not available or when the required accuracy is not fulfilled.”
[Moderator] Let me update with “or not accurate enough”
- Additionally, as stated by 5GAA, we would like to mention that relative positioning should be considered for inside the network coverage as well as when it is outside the network coverage [at least for limited computational complexity UE, e.g., VRU].
[Moderator] The current pCR does not preclude relative positioning inside network coverage. Rather it says that the requirements apply to both relative/absolute positioning and should be fulfilled both in- and out-coverage.
-- We are also fine to combine limited computational complexity UE with power saving.
[Moderator] I think power saving aspect can be discussed in the next meeting as commented in the email thread. One possibility would be to consider the UE types in the deployment scenarios where some UE may have battery limitation.

	Samsung
	1. Agree with the definition of “relative positioning” and “absolute positioning” captured in pCR version 003
[Moderator] Please see the response to Nokia.
2. To capture ‘partial coverage’ as well
[Moderator] Please see the response to OPPO.
3. As OPPO mentioned, ‘indoor positioning service’ for V2X needs to be clarified
[Moderator] Please see the response to OPPO.
4. Agree with MediaTek regarding which requirements should be applicable for relative positioning or absolute positioning needs to be clarified in Section 4.1.
[Moderator] Please see the response to MediaTek.




An updated pCR is uploaded in v200 (version number is aligned with that of the summary). Please provide your feedback by 12.00h UTC Thursday 25th. The moderator also asks companies feedback on the following aspect:
· Whether to keep the handing text in Section 4 (see MediaTek’s comment)
· Whether to include UAV use case to the public safety (see ZTE’s comment)
· Whether to have a text “As long as the UE operates a V2X application having the corresponding positioning requirements,” (see Huawei’s comment)

	Company
	Comment

	CATT
	1) No strong view on whether to keep the text under Section 4, but it seems it could help the reader a little bit before digging into the rest of the section;
[Moderator] Let’s keep it.
2) For include UAV use cases into the public safety, our thinking is that the positioning requirements related to public safety are more or less driven by regulatory requirements. It is unclear to us on whether this is the case for UAV use cases (e.g., for medical support as mentioned in TS 22.872). If yes, we should include the UAV use cases into the public safety requirements;
[Moderator] The moderator propose to delete UAV for this meeting.
3) If we add “As long as the UE operates a V2X application having the corresponding positioning requirements”, does it mean we will have different requirements for different applications? If yes, what is the difference between the “V2X use cases” and the “v2X applications”? Our understanding of Huawei’s comments is that some use cases may not be in both “in coverage” and “out of coverage” scenarios. If the understanding is correct, maybe we can say “As long as the UE operates a V2X application having the corresponding positioning requirements, the requirements should be fulfilled when the UE is inside the network coverage as well as when it is outside the network coverage. The requirements should be fulfilled for corresponding uses cases under applicable network coverage scenarios”. 
[Moderator] The moderator agrees with Huawei’s comment and the text is updated as suggested in that comment (i.e., use “V2X use case”).

4) Editorials:
4.1 V2X
“with a note that these requirements includes V2X.”

Annex A:
Sources in TS 22.261 [3]
The 5G system shall be able to provide positioning services with the performances requirements reported in Table 7.3.2.2-1.
[Moderator] corrected

	Nokia
	· Good to add “positioning-related data” to the Terms section. Here I assume it includes at least position estimate, positioning integrity information and assistance data information
[Moderator] I couldn’t find “positioning-related data” either in a reference or in the draft pCR.
· Good to add SAE to Abbreviations section
[Moderator] In my understanding, SAE used to stand for “Society of Automotive Engineers” but now it is used as a single word. We can update it later if we have correct information.
· Section 4.1: Change “It is reported by SAE AA TC …” to “SAE AA TC reports/requires/indicates/informs” (pick one)
[Moderator] updated
· Section 4.1: “In terms of the horizontal or lateral/longitudinal accuracy, the requirements can be categories into three sets as follows by incorporating the sources mentioned above”  change categories to categorised; change “incorporating the sources” to “incorporating the requirements from the sources”
[Moderator] updated

	Huawei, HiSilicon
	Whether to delete introductory text in 4 – suggest we keep it, and add a subheading to give it a home, simply “4.1 Introduction”, as the text is useful to guide the reader around the TR.
[Moderator] Let’s keep it.
After discussing the three groups from the 5GAA LS in the second paragraph in Section 4.1, it should be mentioned (as in the 5GAA LS), that the requirements can be on the 3D/2D coordinates (absolute position) or on the distance and/or angle to a reference point, e.g. UE (relative position). We propose the following text which can be appended to the second paragraph of Section 4.1:
The positioning requirements can be on the 3D/2D coordinates (absolute position) or on the distance and/or angle (relative position) to a reference point, e.g. another UE. 
[Moderator] updated

The mention in this part of absolute and relative positioning applies (i) to the accuracies used in the sets; and (ii) to the other requirements in the sentence after the bullets. 
It is observed that the positioning requirements in V2X depend on the service the UE operates. In terms of the horizontal or lateral/longitudinal accuracy, the requirements for the absolute position or relative position can be categorizedes into three sets as follows by incorporating the sources mentioned above:
-	Set 1: 10 – 50 m with 68 – 95 % confidence level. This includes Group 1 in [5] and Service level 1 in [3].
-	Set 2: 1 – 3 m with 95 – 99 % confidence level. This includes Group 2 in [5], Service level 2, 3, 4 in [3].
-	Set 3: 0.1 – 0.5 m with 95 – 99 % confidence level. This includes Group 3 in [5], Service level 5, 6, 7 in [3], the requirements in [4].
Requirements for other performance metrics are also defined in a range depending on the positioning service level in [3]; 2 – 3 m (absolute) or 0.2 m (relative) vertical accuracy, 95 – 99.9% positioning service availability, 10 ms – 1 s positioning service latency. These requirements also are applicable to both relative and absolute positioning.
We are not entirely convinced that this very high level treatment of all requirements other than accuracy + confidence is the best final outcome for the TR, and may continue the discussion in future. The reason is that the service is not provided if any requirement is unmet, not only the accuracy and this means all the requirements are of equal relevance in this “requirements-centric” TR.
[Moderator] The yellow parts are included in the update. I have no disagreement with the last statement but would like to clarify that the framework of the current pCR is to review and summarize the requirement of each component. One main reason to do this was different sources used different set of requirement components. As it provide the reference where how all the components are combined to define a positioning service level, I think this can serve the role of the starting point. Otherwise, we may have no choice but to just copy each individual requirements from the sources. Further update can be discussed in the next meeting, of course.

Regarding ZTE’s comment on UAVs, we doubt that UAVs are part of public safety, given the inputs that exist so far in the public safety domain. The described use case is more like civic applications than safety. Concretely, the use cases with UAVs in 22.872 are listed under the category of 5.7 Aerial-related use cases, whereas the PS use cases are listed under 5.4 Emergency and Mission critical related use cases.
[Moderator] Let’s delete UAV for this meeting.

Thanks for the proposed text to address our concern – it’s ok for us. I do not fully understand CATT’s question, because it is indeed the case that different use cases do have different requirements. It would seem simpler to replace “…operates a V2X application” with “…operates a V2X use case”. We’re probably fine with a reasonable suggestion from the moderator that clearly deals with the different coverage cases.
[Moderator] Updated to use “.. operates a V2X use case”

	vivo
	We have the following comments:
· We would like to understand where the following requirements are from. Also from [3]? Did not find out the source. And also confused why vertical accuracy is not a range. 
· Requirements for other performance metrics are also defined in a range depending on the positioning service level in [3]; 2 – 3 m (absolute) or 0.2 m (relative) vertical accuracy, 95 – 99.9% positioning service availability, 10 ms – 1 s positioning service latency. These requirements are applicable to both relative and absolute positioning.
[Moderator] It is a summary of the requirements in Table 7.3.2.2-1 of 22.261 which is also copied in Annex of the pCR. The vertical accuracy ranges from 2 m to 3 m for the positioning service levels 1 – 6 that are defined for the absolute positioning. Service level 7 is defined for the relative positioning and 0.2 m is the vertical accuracy requirement.
Suggest to also include Annex B of 22.261, which also includes V2X use cases.
[Moderator] The “road” use case of Table B.1-1 of 22.261 is copied in Annex.


	Lenovo, Motorola Mobility
	- On whether to keep the handing text, no strong view but could be useful to give some introductory context to Section 4.
[Moderator] Let’s keep the text.
-  According to section 5.7.2 of TS 22.872, it is apparent that these UAV use cases are related to the transport of medication and cures between hospitals, as well as the transport of life saving equipment, which would fall under the relevant public safety use cases. However, such positioning UAV public safety use cases, include only absolute horizontal and vertical position requirements, rather than any additional relative positioning requirements. So it is unclear if this use case should be handled within the scope of this SID or whether it should rather be discussed under the general positioning enhancements work.
[Moderator] Let’s discuss UAV in the next meeting (if there is interest).
- Fine with Rapporteur’s proposed update to address Huawei’s concerns.

	Samsung
	· To keep it under subsection 4.1 Introduction
[Moderator] I can add “4.0 Introduction” (the index is to keep the consistency with the TR skeleton) and would like to check companies view.
· UAV: Inputs from PS community are required
To add the sentence suggested by Huawei’s (i.e., “as long as the UE operates a V2X application having the corresponding position requirements,”

	MediaTek
	· Fine to have the introductory text in section 4 under a subheading (4.1 Introduction).
· For UAVs, we see the practical value of the use cases but agree with Samsung that input from the PS community would be useful in understanding how to categorise them.
· OK with the text on a “V2X application having the corresponding positioning requirements”.
· Thanks for the update on absolute/relative requirements in the V2X use cases; we are OK with this version.

	Ericsson
	· Whether to keep the handing text in Section 4 (see MediaTek’s comment)
No strong opinion. 
[Moderator] Let’s keep the text.
· Whether to include UAV use case to the public safety (see ZTE’s comment)
it should be out of scope. note that there was no specific work done in 3GPP for UAV positioning as of now, so this would have a potentially large impact.
[Moderator] Let’s discuss UAV in the next meeting (if there is interest).
· Whether to have a text “As long as the UE operates a V2X application having the corresponding positioning requirements,” (see Huawei’s comment)
We think the paragraph could be misleading. the positioning service is an aggregation of RAT and non RAT solutions (e.g. GNSS). therefore, the service as a whole should be responsible for fulfiling a requirements and we should not mention a specific technique within the service. we prefer to rephrase the sentence as 
Positioning service should be provided in indoor, outdoor, tunnel areas, and the UE velocity up to 250 km/h needs to be supported  with the requirements for the use case fulfilled. the positioning service consists of a combination of RAT-independent (e.g. GNSS, sensors, etc) and RAT dependent (e.g. network based signals) positioning methods.
Additionally, we wanted to clarify the following sentence:
It is reported by SAE AA TC that it is necessary to have a 3GPP positioning technology which supports advanced V2X applications working even in various out-of-coverage scenarios [6]. for all scenarios[6]. 
 [Moderator] I tend to agree with the replay in Huawei, HiSilicon #2. The intention is actually straightforward; the fulfilment of the positioning requirement should independent of the coverage situation of the UE running a V2X use case; the V2X use case will be broken if the positioning requirement cannot be fulfilled just because of the change in the coverage situation even when the UE is running a V2X use case having a specific positioning requirement. Note that this is different from adapting the V2X use case (e.g., to operate under more relaxed positioning requirement) when something changes; this implies change of the requirement and the new requirement could be fulfilled under the same situation. The text does not mention how to fulfil the requirement there is no statement for a specific technique within the service. For the SAE LS sentence, while further update is fine to me, I prefer keeping the original sentence if there is no clearly agreeable alternative.
· 

	ZTE,Sanechips
	
	It is observed that the positioning requirements in V2X depend on the service the UE operates. In terms of the horizontal  vertical or lateral/longitudinal accuracy, the requirements can be categories into three sets as follows by incorporating the sources mentioned above:
· Set 1: 10 – 50 m with 68 – 95 % confidence level. This includes Group 1 in [5] and Service level 1 in [3].
· Set 2: 1 – 3 m with 95 – 99 % confidence level. This includes Group 2 in [5], Service level 2, 3, 4 in [3].
· Set 3: 0.1 – 0.5 m with 95 – 99 % confidence level. This includes Group 3 in [5], Service level 5, 6, 7 in [3], the requirements in [4].



#1 From Table 7.3.2.2-1 in TS 22.261, the vertical and horizontal accuracy is service level specific. Our understanding is the lateral/longitudinal provides some further elaboration of horizontal thus the vertical metric should be there instead of a duplicated horizontal.
[Moderator] The three sets are to summarize the accuracy in 2D horizontal plane. “Lateral/longitudinal” was added because the requirements in 22.186 were defined in this term, not in terms of the horizontal accuracy. 
#2 Regarding the public safety use cases, our thinking in from the descriptions in 22.872, the emergency services including medical care as well as medical equipment seem quite aligned with the descriptions in section 5.4 except for the fact that drones are providers. Thus we still tend to believe this falls into public safety services category.
[Moderator] I suggest discussing other public safety use cases in the next meeting (potentially together with UAV). It also makes sense to get input from PS industry as Samsung mentioned.

#3 OK to keep both HW’s text as well as current hanging text
· 

	Huawei, HiSilicon #2
	Quick reply:
On the SAE sentence, Ericsson’s version is really quite a misrepresentation of what SAE reported which is, verbatim this:
“Therefore, in order to fully address these limitations, it is necessary to improve the positioning technology so that the advanced V2X applications can work properly even in various out-of-coverage scenarios. 
This Technical Committee strongly encourages 3GPP RAN to study the use of sidelink….(etc)”
The current version is as close as grammar allows us to get.
On the other part of Ericsson’s reply – this defines a positioning service in a very specific way as being always a full combination. This isn’t the case. The version from Hanbyul, or a reasonable update of it, is better.



Further updated pCR is uploaded in v300. On the three questions asked about v200, the moderator proposes the following:
· Keep the handing text in Section 4 under “4.0 Introduction.”
· Not include UAV use case to the public safety in this meeting and continue discussion in the next meeting if there is interest.
· Add the text “As long as the UE operates a [V2X or public safety] use case having the corresponding positioning requirements.”
The moderator proposes to do fine-tuning and make a final version before the start of Friday GTW. It is also proposed to endorse TR 38.845 by incorporating the final version of the pCR.

5. Final proposal
The moderator proposes the following to close the email thread [91E][21][SL_positioning_TR]:
Proposal 1: RP-210282 is endorsed as TR 38.845 v0.0.0.
Proposal 2: pCR in RP-210839 is agreed to be included in TR 38.845.
[bookmark: _GoBack]Proposal 3: RP-210285 is endorsed as TR 38.845 v0.1.0.
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