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1. Introduction
This contribution summarizes the email discussion [92-e-07-SL-Positioning-TR] on “Study on scenarios and requirements of in-coverage, partial coverage, and out-of-coverage NR positioning use cases.” Input contributions covered: RP-210981, 1151, 1209, 1232, 1274, 1275, 1276, 1306, 1325, 1341, 1402, 1411, 1426, 1438, 1467.

2. Discussion: 1st round
2.1. Changes for “3. Definitions of terms, symbols and abbreviations”

Q1: There is a proposal to add missing abbreviations [RP-211274, LGE]. Do you agree to make the proposed update?
	Company
	Answer
	Comment

	LGE
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Philips
	Yes
	

	Xiaomi
	Yes
	

	CATT
	Yes
	

	Qualcomm 
	With comments 
	Among the terms: 
TTFF Time To First Fix 
HD High Definition 
CCTV Closed Circuit Television 
AV Automated vehicle 
RV Remote vehicle 
TOD Tele-Operated Driving 
MCX Mission Critical X, with X = PTT or X= Video or X= Data 
The "CCTV" and "AV" only appear in the annex and do not seem to serve any purpose in the TR. Especially, "AV" means something different in 3GPP. It is suggested to not include them.  

	vivo
	Yes
	

	OPPO
	Yes
	

	[bookmark: _Hlk74665465]NTT DOCOMO
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	

	ZTE, Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	Yes
	

	Samsung
	Yes
	

	Futurewei
	Yes
	

	Intel
	Yes
	



Q2: If you think any other update is necessary for this section, please specify it.
	Company
	Answer
	Comment

	
	
	

	
	
	

	
	
	

	
	
	



2.2. Changes for “4. Positioning use cases and requirements”

There remains an FFS point on the applicability of the three positioning requirements sets for absolute and relative positioning. Multiple proposals are observed in the submitted contributions and they can be categorized as follows:
· Alt 1: All the three sets are applicable for absolute positioning and at least Set 3 is applicable for relative positioning [RP-211274, LGE]
· Alt 2: Absolute for service level 1, absolute and relative for service level 2~7 [RP-211151, vivo]
· Alt 3: One set for absolute positioning and the other set for relative positioning Each current set in the TR has one subset for requirements on relative positioning and another subset for requirements on absolute positioning [RP-211341, Huawei/HiSilicon]
· Alt 4: Existing sets for absolute positioning, and create additional set of requirements for relative positioning [RP-211411, Ericsson]
· Alt 5: Send LS to 5GAA to clarify and confirm the individual absolute and relative positioning requirements [RP-211426, Lenovo]
· Alt 6: No further clarification on relative or absolution positioning is needed [RP-211438, ZTE/Sanechips]
Q1: Which alternative(s) do you support in resolving this FFS point?
	Company
	Answer
	Comment

	LGE
	Alt 1 or Alt 4
	We think the applicability of each set can be derived from the positioning service levels and there is no need to define additional requirements. On Alt 5, we propose to send the updated TR for potential further input from 5GAA and SAE, instead of asking a specific question (see Q2 in Section 2.4).

	HW
	Updated Alt. 3
	Our proposal has not been properly captured with the given Alt. 3. 

In fact, we propose that each set of the current three sets in the TR has one subset for requirements on the relative positioning and another subset for requirements on the absolute position. With the three sets, we would then have 6 subsets. We have updated Alt 3 to save time in this first round.

Based on the input from 5GAA, we have included in our previous contribution RP-210535 examples of use cases with requirements from the different sets applicable to the relative and absolute positioning. Namely, for relative positioning we have:

· Set 1 includes information provisioning services like software updates (without infrastructure), where a target vehicle outside the coverage of the network service provider obtains the software update delivery from a service vehicle which has the software update available [5GAA TR vol I]. For this use case, the required accuracy of 50 m is on the relative position, e.g. to determine that the UEs are in close proximity with each other and to enable them to identify themselves directly [5GAA TR vol I].
· Set 2 includes use cases requiring collision avoidance like emergency brake warning, where a vehicle needs to know whether a hard-braking vehicle is in front or not [5GAA TR vol I], i.e. the positioning requirement for the vehicle being alerted is on the relative position with respect to the braking vehicle.
· Set 3 includes use cases like group start, where vehicles form a group to start jointly at traffic lights. For the group start, a high accuracy (< 0.2 m) is needed to maintain a low inter-vehicle distance [5GAA TR vol II], i.e. the positioning requirement is on the relative position.
We would note that requirements from both within and outside 3GPP are being considered in the SI, and the detailed examples given by 5GAA were included in the attachments of the LS we received in RAN#91e.

	Philips
	Alt 4
	Agree with Ericsson that service levels 1 through 6 in 22.261 relate to absolute positioning and only service level 7 is related to relative positioning, as indicated by the second column of table 7.3.2.2-1

	Xiaomi
	Alt 5 for 5GAA Group, Alt 4 for TS22.261 service level
	For the groups defined in 5GAA,  we should definitely send a LS to 5GAA to ask for clarification. For service level defined in TS22.261, we tend to agree with Ericsson that a separate set is defined for relative positioning covering service level 7.

	CATT
	Alt 6
	TR 38.845 currently has defined three set of requirements with very wide accuracy range: {10-50m}, {1-3m}, {0.1-0.5m}. Assume we have the estimates of two UEs positions, and the relative position of the two UEs is derived from the absolute UEs positions, then the accuracy of the relative position between the UEs may be worse than the accuracy of the absolute position of each UE. However, the difference should be much small than the accuracy range defined for each set. From this aspect, it seems not meaningful in practice to create separate accuracy requirements for the absolute and relative positioning. Thus, it seem no need to have separate requirements.
.

	Qualcomm
	Alt 6
	From service level, there is no further needs to define the absolute vs. relative positioning requirements for different sets, as both are beneficial. Agree with LGE that there is no need for any specific questions to 5GAA and SAE.     

	vivo
	Updated Alt. 2
	Our proposal may be properly changed as “all the three sets are applicable for absolute positioning and at least Set 2 and Set 3 is applicable for relative positioning.” That is we believe Set 2(1-3m) and Set 3(<1m) are very important relative positioning requirements for lane change, Road toll, collision avoidance and etc.

	OPPO
	Alt2 and Alt6 with comment
	There seems a common view that the 3 sets are applicable to absolute positioning cases, and thus the key point is which are applicable to relative positioning.

We tend to agree with the direction of Alt3, i.e., to look into the reference/sources to check the applicability, and we share the view with Huawei that indeed there are use case defined in 5GAA TR even for set-1, so none of set-1/2/3 should not be excluded.

W.r.t whether define a separate requirement for absolute and relative positioning, to us there is no big need, maybe just clarify the applicability to both relative and absolute cases without further work (in this sense, we tend to share the view as in Alt6)

	NTT DOCOMO
	Alt 6
	Agree with CATT/QC. We are OK with Alt 1/Alt 4 as well.

	Lenovo, Motorola Mobility
	Alt. 4 and Alt.5 
	Support the capturing of absolute and relative positioning requirements separately. We are of the view that the use cases of each set/group of V2X positioning requirements can either apply to absolute, relative or both absolute and relative positioning requirements. Any agreement on this aspect can be conveyed to 5GAA for confirmation or additional input since these requirements have been provided by them.

	ZTE,Sanechips
	Alt1 or Alt 6
	The accuracy requirement should be consistent with the corresponding information in the relevant 3GPP/5GAA source, following which Alt 1/Alt 6 is preferred.

	MediaTek
	Alt 4 and Alt 5 (but see comment)
	Agree with Ericsson in relation to the requirements from 22.261.  For the 5GAA requirements, it does seem that there is a mix of absolute and relative positioning, and it would be good to get clarification of these requirements from 5GAA.  The ultimate result might end up looking more like Alt 3 if 5GAA have a mix of the requirements for all groups.

	Ericsson
	Alt4
	As discussed in our contribution, we prefer clearly separating the service level and requirement for relative positioning.
 


	Samsung
	Alt. 6
	

	Intel
	Alt.6
	We assume it is applicable for absolute and relative. We are OK to confirm with 5GAA if it is deemed necessary



Q2: There is a proposal to add power/energy efficiency requirement for V2X positioning [RP-211151, vivo]. Do you agree to include this requirement? If so, please explain how to include it.
	Company
	Answer
	Comment

	LGE
	No
	We propose not to create additional requirements as the objective #1 of the SID is “Identify the positioning use cases and requirements for V2X and public safety, based on the existing 3GPP work and input from industry fora.”

	Huawei, HiSilicon
	No
	We agree with the moderator’s view, and would prefer not to re-discuss proposals from one meeting to the next.

	Philips
	Yes
	Power/energy efficiency requirements are important to consider, various SA1 requirements (in 22.872, 22.261 and 22.104) exist related to this that should apply to all UEs, including V2X and public safety. Note that ranging study 22.855 has specific V2X use case on power efficiency (i.e. use case 5.13).

	Xiaomi
	No, but
	We agree with LG that use cases and requirements should come from the existing ones, do not create new ones since it would require time to validate the use case and requirements. However, there are power efficiency related requirement defined in TR22.855/TS22.261(Ranging), which is also applied for public safety. We think it can be considered.

	Qualcomm 
	No
	This might be a high priority goal for the V2X or Public Safety use cases. It may be considered in the actual technical design but does not worth a separate requirement in the TR for now. 

	vivo
	Yes
	Energy efficiency is a basic requirement in 22.261. In addition, positioning has to consume more power to achieve the required high accuracy. Low power consumption requirement and method need to be considered for PUE and IoT UE at least.
The following can be used as an example to capture such requirements:
· The 5G system shall support V2X positioning technologies that allow the UE to operate at Service Level 1 for at least [2 weeks] using less than [500 mWh] of battery capacity, assuming position updates per seconds;
· For sidelink positioning in public safety, support enabling of power saving mode and the power consumption of positioning in power saving mode is at the same level as typical idle mode operation;

	NTT DOCOMO
	No
	Agree with LGE/QC.

	Lenovo, Motorola Mobility
	Neutral
	Open to including power/energy efficiency requirements. In the case of VRUs, this would be beneficial.

	ZTE,Sanechips
	No
	This seems to be more of a general requirement applicable both to Uu positioning as well as this study. We prefer to discuss this aspect later if needed.

	MediaTek
	No
	We have some sympathy for the intention, because it’s true that power saving can be important for PS UEs, but it seems like an overreach for the plenary to create this kind of synthetic requirement from the separate requirements for positioning and for power saving.

	Ericsson
	No
	Agree with the moderator’s assessment. 

	Samsung
	No
	Except V2P scenario, no need to consider power constraint for other scenarios. 

	Futurewei
	No
	Same view on the scope as the moderator

	Intel
	No
	We think it can be considered during actual design work. We do not see the need to extend scope of discussion at this meeting.



Q3: There is a proposal to separate requirements for in-coverage and out-of-coverage cases [RP-211232, FUTUREWEI]. Do you agree to separate these two cases in defining the requirement? If so, please explain how they will be defined.
	Company
	Answer
	Comment

	LGE
	No
	In our view, the positioning requirements should be from the service and thus independent of the coverage situation.

	Huawei, HiSilicon
	Partially agree
	The requirement of a use case on the network coverage (i.e. whether it depends or not on the network coverage for operation) should be captured in the TR.

	Philips
	Yes
	It is clear that in-coverage and out-of-coverage will lead to different mechanism with different KPIs, hence it makes sense to distinguish between the various coverage cases.

	Xiaomi
	No
	From service point of view, the requirement for IC and OOC would be the same.

	CATT
	No
	It would be better for the positioning requirements be defined based on the use cases instead of deployment scenarios.

	Qualcomm
	No
	From service perspective, the positioning mechanism should be able to work regardless of coverage status. It is not acceptable to have system that can only work in one particular use case, especially for V2X and Public Safety cases where lives depend on it.

	vivo
	No
	The same view with LGE, the requirement is dependent on service other than deployment.

	OPPO
	Partially agree
	Same view as Huawei, a simplified description on the applicability of in/out-of-coverage scenario can be used to address this.

	Lenovo, Motorola Mobility
	No
	The requirements should be aligned to the positioning/ranging service rather than coverage scenario. 

	ZTE,Sanechips
	No
	There does not seem to be a clear reference from 3GPP requirements or industry for this initiative.

	MediaTek
	See comment
	We understand that the service requirements can be applicable IC and OOC, but we tend to agree with Huawei that any dependency of a particular use case on coverage status should be captured.

	Ericsson
	No
	Agree with the moderator’s assessment. 

	Samsung
	No 
	No need to public safety scenario 

	Futurewei
	Yes
	To clarify, we also agree that requirements should be based on use cases instead of deployment. But there are some use cases in which OOC applies and some that it does not. At least such clarification should be in the description.

	Intel
	No
	Target requirement is mainly service dependent. We do not see strong motivation to differentiate, although we admit that performance itself may be different in various scenarios. It is valid even for scenarios within network coverage and is subject to actual deployment.



Q4: Two contributions discussed whether UAV use case needs to be included as a part of public safety [RP-211426, Lenovo] [RP-211438, ZTE/Sanechips]. Do you think the TR needs to include UAV? If so, please explain how to capture it.
	Company
	Answer
	Comment

	LGE
	No
	As per the approved objective, we think the scope needs to be limited to V2X and public safety.

	Huawei, HiSilicon
	No
	We doubt that UAVs are part of public safety. We would prefer not to re-discuss proposals from one meeting to the next.

	Philips
	Yes
	UAVs are and/or will certainly become essential part of the toolset for first responders/public safety scenarios.

	Xiaomi
	No
	Use cases and requirements should come from the existing ones, do not create new ones since it would require time to validate the use case and requirements.

	CATT
	Yes
	UAV can be considered as one kind of vehicles (an unmanned aerial vehicle), and also important for public safety. Thus, we think it can be included in TR.

	Qualcomm
	No
	The developed positioning requirements and services may also apply to UAV. However, as indicated by LGE, UAV use case was not the focus of the study and therefore should be treated as normal Public Safety UEs, i.e. no specific enhancements for its operation.  

	vivo
	No
	Whether UAV aspects should be specifically enhanced may not be discussed in positioning.

	OPPO
	No
	

	NTT DOCOMO
	No
	

	Lenovo, 
Motorola Mobility
	No, but
	Mission operations and medical UAV positioning requirements in TR 22.872 may overlap with the scope of public safety use cases. However, UAV as a separate use case and the discussion of SL for UAVs may be out of scope of the current SID.

	ZTE,Sanechips
	Yes
	Prefer to include this in the TR, also OK for a LS to PS community. 

	MediaTek
	No
	We agree with the analysis in Lenovo’s paper that some more discussion would be needed before capturing these use cases.

	Ericsson
	No
	In our view, a UAV does not need to be a special case, it can be seen as a UE. 


	Samsung
	No
	There was a relevant discussion, we are not supporting ~ 

	Futurewei
	No
	Not in terms of limiting the scope to something more focused in this Release.

	Intel
	Neutral
	In our view, technology itself can be applicable in many aspects but we do not see strong motivation to specifically include UAV into TR now as a specific subset of PS use case only.



Q5: There is a proposal to include additional positioning KPIs [RP-211426, Lenovo]
• Relative positioning accuracy 
• Orientation/attitude accuracy 
• Concurrent UEs performing relative location estimation 
• Positioning update rate 
• Mobility parameters including relative velocity 
• Positioning integrity metrics 
Do you think some of these KPIs need to be included in the TR?
	Company
	Answer
	Comment

	LGE
	No
	We propose not to create additional requirements as the objective #1 of the SID is “Identify the positioning use cases and requirements for V2X and public safety, based on the existing 3GPP work and input from industry fora.”

	Huawei, HiSilicon
	No
	The KPI in the first bullet is already included in the TR, as the three sets of positioning requirements are applicable to relative positioning. For the other KPIs on the list, there is not an input from existing 3GPP work or from industry fora, in the domains of public safety and V2X.

	Philips
	Yes
	At least a subset of these KPIs are also considered in SA1 study on ranging (22.855). That study is likely to be finalized and approved at the June SA plenary meeting, and hence fits the criterium of the FS_NR_pos_cov SID that it should be based on existing 3GPP work.

	Xiaomi
	Yes
	Agree with Philips that some metrics from the study of ranging (TR22.855, for public safety use case) can be considered.

	CATT
	Yes
	We assume for some V2X scenarios, the orientation/attitude accuracy, relative velocity, and positioning integrity are all important. 

	Qualcomm
	No
	Agree with LGE that these additional KPIs could be considered in the WG level studies instead of the current TR.

	vivo
	Partially agree
	We acknowledge the point made by Huawei, the first bullet is already included in the TR. But we are open to discuss the other potential metric in the upcoming release if is beneficial for sidelink positioning, for example, orientation, relative velocity, integrity.

	OPPO
	No
	Same view as Huawei.
For 22.855, our understanding is that is more for commercial use cases, and thus can be seen as a parallel stage-1 input compared to the work at RAN for V2X and PS here.

	NTT DOCOMO
	No
	Agree with LGE.

	Lenovo, Motorola Mobility
	Yes
	Support the high-level discussion on how and whether to capture these new requirements. The mentioned additional KPIs would support the enhancements that need to be eventually discussed to address the specific positioning requirements in the context of V2X and Public Safety. On relative positioning accuracy (first bullet) this can be clarified based on 2.2. Q1, however if the remaining KPIs are not included, it is unclear how to address/capture these requirements, and propose subsequent enhancements to address these requirements in the potential WG level study.

	ZTE,Sanechips
	With comment
	We are open to positioning integrity metrics. This aspect is also mentioned in 5GAA papers. 

	MediaTek
	No
	Except for relative accuracy which is addressed in the above questions, we didn’t find a justification in the existing requirements for including these KPIs.  That’s not to say that they are unimportant, but they go beyond the scope of this SI.  For TR 22.855, we have the same understanding as OPPO.

	Ericsson
	No
	Agree with the moderator’s assessment.  Additional requirements should be brought up in WG studies. 

	Samsung
	No
	We would to focus on basic KPI first instead of having additional requirements. 

	Futurewei
	No
	Same view as moderator’s

	Intel
	Neutral
	We are open to consider additional KPIs at a later stage (e.g. design phase). Do not see strong need to have more discussion on additional KPIs now.



Q6: There is a proposal to include additional positioning requirements for public safety [RP-211151, vivo] referencing TR 22.872, “Study on positioning use case”
· Accurate positioning for 1st responder
· Alerting nearby emergency responders
Do you think these requirements need to be included in the TR?
	Company
	Answer
	Comment

	LGE
	No
	We propose not to create additional requirements as the objective #1 of the SID is “Identify the positioning use cases and requirements for V2X and public safety, based on the existing 3GPP work and input from industry fora.”

	Huawei, HiSilicon
	Yes to the two listed items
	The absolute and relative positioning accuracy requirements for “accurate positioning for 1st responders” are already captured in the TR as part of public safety. The absolute and relative positioning accuracy requirements for “Alerting nearby emergency responders,” could be included in the TR as one more set of requirements for public safety. Additional positioning requirements should not be included.

	Philips
	Yes
	This is certainly existing 3GPP work and relates to public safety.

	Xiaomi
	Yes
	Agree with philips

	CATT
	
	We assume the public safety positioning requirements are included in Section 4.2 in TR 38.845 where it says “TS 22.261 [3] provides numerical positioning requirements for the “1st responders” use case in Table B.1-1 in [3]; 1 m horizontal accuracy, 2 m (absolute) or 0.3 m (relative) vertical accuracy, 95 – 98 % positioning service availability. TS 22.280 [6] specifies some qualitative positioning requirements in its Clause 5.11, 6.12, and 7.8. These requirements are applicable to both relative and absolute positioning.” Not sure if there is a need to have additional positioning requirements.

	Qualcomm
	No
	These use cases are already covered with the existing public safety requirements specified in SA1. There is no need to have additional use case added from this proposal.

	vivo
	Yes
	The same view with Huawei, Philips and Xiaomi. The two listed use cases and requirements from TR 22.872 should be captured in TR.
Regarding ‘Alerting nearby emergency responders’ for public safety, there is a specific use case in TR 22.872 as shown below.
· ‘NOTE: The scenario intended to cover in this use case does not exclude UEs supporting V2X applications. For example, in suburb or rural areas, a UE carrying a passenger or driver under emergency situation can get connected to nearby UE(s) supporting V2X applications so that the nearby qualified individual in that vehicle can immediately take necessary actions as an emergency responder using the related location information.’
In this use case, one UE can directly get connected to nearby UE(s) via sidelink to request emergency rescue regardless of whether it is under network coverage or not; then the nearby responder UE(s) can obtain the relative location of the UE based on sidelink positioning method and further provide emergency assistance to the UE.

	OPPO
	Yes to the two listed items
	Same view as Huawei, OK to add the category of “Alerting nearby emergency responder”, but no need for more detailed accuracy requirement tables.

	Lenovo, Motorola Mobility
	Yes 
	The goal is to identify use cases for Public Safety from existing 3GPP work and thus falls within scope as noted in TR22.872. The first bullet may have already been captured in Table B.1-1 of the latest TR38.845 v0.1.1. The second bullet use case can be captured.

	ZTE,Sanechips
	With comments
	Not sure about the intention. Does this mean further discussion on the requirement on these two cases and they are not covered by the current requirement for 1st responder?

	MediaTek
	Neutral
	We see the general validity of the “nearby emergency responders” use case, and the requirements are different from the existing ones.  On the other hand, the additional requirements are looser than the cases we already consider, and come from a study output rather than normative work, so it may not be critical to include them.

	Ericsson
	Yes, with also an additional item
	Agree that the two use cases mentioned should be added. We also proposed to consider Emergency equipment location outside hospitals ( <10m horizontal accuracy, 3m vertical)  [22.872, clause 5.4.4].

	Samsung
	No
	Agree with moderator’s view

	Futurewei
	No
	Similar view with moderator’s.

	Intel
	Neutral
	



Q7: If you think any other update is necessary for this section, please specify it.
	Company
	Answer
	Comment

	
	
	

	
	
	

	
	
	

	
	
	



2.3. Changes for “5. Potential deployment and operation scenarios”

To update this section, the moderator proposes to discuss firstly what aspects need to be included and how the sub-sections are made. The aspects discussed in the submitted contributions can be summarized as follows:
· Network coverage (e.g. in-coverage, partial-coverage, out-of-coverage) [RP-211274, LGE] [RP-211151, vivo] [RP-211209, CATT] [RP-211232, FUTUREWEI] [RP-211325, Qualcomm] [RP-211341, Huawei/HiSilicon] [RP-211402, Bosch] [RP-211411, Ericsson] [RP-211426, Lenovo] [RP-211438, ZTE/Sanechips]
· Reception environment (e.g. outdoor, indoor) [RP-211209, CATT] [RP-211306, Intel]
· Radio link/interface (e.g. SL/PC5, Uu, GPS, combination thereof) [RP-211274, LGE], [RP-211209, CATT] [RP-211306, Intel] [RP-211325, Qualcomm] [RP-211325, Qualcomm] [RP-211402, Bosch] [RP-211411, Ericsson] [RP-211426, Lenovo]
· Positioning architecture (e.g. cooperative, distributed) or position calculation/request entity (e.g. Network-based, UE-based) [RP-211274, LGE], [RP-211209, CATT] [RP-211325, Qualcomm] [RP-211402, Bosch] [RP-211426, Lenovo] [RP-211306, Intel]
· UE type/category/characteristics (e.g. vehicle, RSU, VRU) [RP-211274, LGE], [RP-211209, CATT] [RP-211341, Huawei/HiSilicon] [RP-211402, Bosch] [RP-211426, Lenovo]
· Spectrum/band (e.g. ITS band, licensed band (FR1/FR2), unlicensed band) [RP-211274, LGE] [RP-211151, vivo] [RP-211209, CATT] [RP-211232, FUTUREWEI] [RP-211306, Intel] [RP-211325, Qualcomm] [RP-211325, Qualcomm] [RP-211341, Huawei/HiSilicon] [RP-211402, Bosch] [RP-211426, Lenovo] [RP-211438, ZTE/Sanechips]
· Antenna configuration (e.g. CAS, DAS, panel model) [RP-211151, vivo] [RP-211402, Bosch] [RP-211274, LGE] [RP-211209, CATT] [RP-211341, Huawei/HiSilicon]
· Positioning technology (e.g. TDoA, AoA/AoD) [RP-211209, CATT]
The moderator invites company input on whether each aspect needs to be included in this section. Also please use the comment column to provide views on how to include each aspect (e.g., aspect A can be included in the sub-section capturing aspect B, aspect C can reuse the content in the reference X, the sub-section title should be ZZZ, etc.).

Q1: Do you agree to include “Network coverage” aspect?
	Company
	Answer
	Comment

	LGE
	Yes
	Three scenarios of in-coverage, partial-coverage, out-of-coverage scenarios can be defined. It can be clarified that Uu interface does not work in partial-coverage, out-of-coverage scenarios.

	Huawei, HiSilicon
	Yes
	In coverage, partial coverage and out of coverage should be captured in the TR in a subsection on the network coverage scenarios. The subsection should mention that the Uu interface is only available in-coverage and that the PC5 interface is available in coverage, partial coverage and out of coverage.  

In addition, this subsection should capture that there are operation scenarios requiring network coverage while there are other operation scenarios with an operation independent of the network coverage situation, including partial coverage and out-of-coverage. 

For scenarios operating independent of the network coverage, the support for transitions between coverage states should also be captured in this subsection, e.g. when a UE with a positioning requirement moves from being in network coverage to out of coverage.

	Philips
	Yes
	Agree with LGE and Huawei.

	Xiaomi
	Yes
	Agree with LGE

	CATT
	Yes
	We need to consider all three coverage scenarios.

	Qualcomm
	Yes
	All coverage cases (In, partial, and out) should be covered based on the V2X and Public Safety use cases.

	vivo
	Yes
	

	OPPO
	Yes
	

	NTT DOCOMO
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	All three coverage scenarios can be defined in a separate subsection titled “5.1 Coverage Scenarios”.

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	Yes
	

	Samsung
	Yes
	

	Futurewei
	Yes
	Being able to emphasis support of in-coverage and out of coverage is essential for V2X and Public safety

	Intel
	Yes
	



Q2: Do you agree to include “Reception environment” aspect?
	Company
	Answer
	Comment

	LGE
	Neutral
	We think the outdoor and indoor scenarios are possible and but we are not sure if additional text is necessary for this section as Section 4 already says “Positioning service should be provided in indoor, outdoor, tunnel areas.”

	Huawei, HiSilicon
	Yes but no subsection
	The reception environment, e.g. indoor/outdoor, can be mentioned in the network coverage subsection.

	Philips
	Yes
	Outdoor and indoor may lead to different deployment scenarios. Could be described as part of section on network coverage.

	Xiaomi
	Yes
	Can be clarified in network coverage part

	CATT
	Yes
	Reception environment has significant impact on the positioning performance. The sentence “Positioning service should be provided in indoor, outdoor, tunnel areas” in Section 4 does not imply the same positioning performance for these indoor, outdoor, tunnel areas.

	Qualcomm
	No
	This should be covered with the Q1 "Network Coverage" aspect, and this additional aspect does not seem to offer new deployment considerations.

	vivo
	No
	The reception environment has been implicitly included in the TR since TR mention “other metrics are in 22.261” and the environment is a metric in 22.261. 
We don’t think it is necessary to add a section to mention again.

	Requirements for other performance metrics are also defined in a range depending on the positioning service level in [3];



Table 7.3.2.2-1 Performance requirements for Horizontal and Vertical positioning service levels
	Positioning service level
	Absolute(A) or Relative(R) positioning
	Accuracy 
(95 % confidence level)
	Positioning service availability
	Positioning service latency 
	Coverage, environment of use and UE velocity 

	
	
	Horizontal Accuracy 

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

	
	
	
	
	
	
	
	Outdoor and tunnels
	Indoor

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

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

	NA
	Indoor - up to 30 km/h




	OPPO
	Yes but no subsection
	Same view as Huawei and Philips

	NTT DOCOMO
	No
	Similar feeling to LGE/QC. Necessity is unclear for us.

	Lenovo, Motorola Mobility
	Neutral
	No strong view on whether to mention the reception environment but maybe redundant since its already covered in Sec. 4. A separate subsection may not be needed.

	ZTE,Sanechips
	With comment
	Prefer to merge this aspect with NW coverage.

	MediaTek
	Yes
	The indoor and outdoor environments are fairly different for positioning and it seems beneficial to capture them here.

	Ericsson
	no
	We think this kind of information should be kept with the network coverage description. 

	Samsung
	No
	

	Intel
	Neutral
	



Q3: Do you agree to include “Radio link/interface” aspect?
	Company
	Answer
	Comment

	LGE
	Yes
	Uu, sidelink, and their combination can be considered as the radio interface for positioning. A separate subsection would be desirable.

	Huawei, HiSilicon
	Yes
	This aspect should be captured in a subsection. Uu link, sidelink, Uu link with assistance of sidelink, and sidelink with assistance of Uu link should all be included in this subsection.

	Philips
	Yes
	Agree with LGE and Huawei.

	Xiaomi
	Yes
	Sidelink as first priority, Uu and combination second priority

	CATT
	Yes
	We need to consider Uu, SL and their combinations.

	Qualcomm
	Yes
	Sidelink should be the baseline, and Uu and Sidelink combination can be also considered.

	vivo
	Yes
	We believe the sidelink is a high priority part also should be mentioned.

	OPPO
	Yes
	

	NTT DOCOMO
	Yes
	Agree with LGE/HW. Uu/SL/Combination should be captured in equal priority.

	Lenovo, Motorola Mobility
	Yes
	Support a separate subsection for discussing the radio link interfaces including Uu and PC5 (SL) links to be supported for addressing the V2X and Public Safety positioning use case requirements.

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	yes
	

	Samsung
	Yes
	

	Intel
	Yes
	PC5, Uu and Uu+PC5



Q4: Do you agree to include “Positioning architecture” or “Position calculation/request entity” aspect?
	Company
	Answer
	Comment

	LGE
	Yes
	This aspect should include which entity calculates UE position, and the terms of network-based and UE-based positioning can be reused. A separate subsection would be desirable.

	Huawei, HiSilicon
	No and Yes
	Positioning architecture aspects like cooperative/distributed positioning should not be included in the TR, as they are more solution-specific aspects which should be considered in a WG-level study.

We agree to have a subsection on the “position calculation/request entity” aspect. This subsection should include which entity calculates the position, as well as which entity requires the position.

	Philips
	Yes
	Agree with LGE

	Xiaomi
	No
	This is more solution related, it would be better to decide after a close investigation

	CATT
	Yes
	In our view, the following aspects should be considered: 
•	UE-based/UE-assisted/network-based positioning solutions should all be considered for in-coverage and partial coverage, and out-of-coverage scenarios. For out-of-coverage scenarios, UE-based positioning solution should be considered.
•	Non-cooperative and cooperative operation scenarios where position-related information are shared among vehicles may increase the positioning accuracy and reliability
•	RAT-dependent, RAT-independent and combination of them

	Qualcomm
	Yes
	This is also related to the support of different coverage use cases.

	vivo
	No
	We wonder the “request entity” and “Positioning architecture” can be captured directly without the input/cooperation from the SA group and the study at the WG level.

	OPPO
	No
	This part of work is more solution-specific, so should not be a part of stage-1 work.

	NTT DOCOMO
	Yes
	UE-based/NW-based should be captured. At the same time, it should be high-level. Detailed technical discussion is done in WGs.

	Lenovo, Motorola Mobility
	Neutral
	SA WGs need to be consulted on this issue and not sure if it is under RAN scope to provide input on the potential V2X and PS positioning architectures. From RAN perspective on the position calculation entity, we are supportive of both UE-assisted and UE-based positioning methods but this again needs validation from SA WGs on UE-assisted positioning.

	ZTE,Sanechips
	Yes with comment
	Our paper also discussed the positioning architecture aspect, thus can be added as reference as well.

	MediaTek
	Yes (but see comment)
	We think the “position calculation/request entity” aspect should be non-controversial; UE-assisted/network-based and UE-based positioning can both be considered.

For the positioning architecture, it seems like a separate subject.  We need to consider how positioning would work in cases where no LMF is available (i.e. OOC), and this suggests that a UE-centric or distributed architecture could be necessary as proposed in some contributions.  We do think this should be captured, but it shouldn’t be combined with the position calculation/request entity aspect.

	Ericsson
	Yes
	agree with Moderator’s view. 

	Samsung
	Yes
	

	Intel
	Yes
	Basic architectural aspects such as UE-based and UE-assisted/NW based approaches should be included.

Solution centric aspects should be discussed at WG level.



Q5: Do you agree to include “UE type/category/characteristics” aspect?
	Company
	Answer
	Comment

	LGE
	Yes
	Various properties of different UE types need to be captured as a part of the operation scenario. A separate subsection would be desirable.

	Huawei, HiSilicon
	Yes
	A subsection capturing different types of UE should be included in the TR.

	Philips
	Neutral
	Should try to avoid differentiating too much between UE types, and rather provide generic support for features.

	Xiaomi
	Yes
	

	CATT
	Yes
	

	Qualcomm
	No
	It is unclear how UE types will affect the deployment considerations or should be part of the positioning architecture mentioned in Q4.

	vivo
	Yes
	And propose to reference from TR 37.855 to reuse the UE type/category/characteristics

	OPPO
	Yes
	

	NTT DOCOMO
	
	High-level category would be OK, like RSU, vehicle, etc. But detailed UE type should be discussed in WGs.

	Lenovo, Motorola Mobility
	Yes
	Support a separate subsection to capture UE type/category/characteristics.

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	neutral
	Ok with a high level description but we should not detail too much the UE capability. 

	Samsung
	No
	Same view with Qualcomm. 

	Intel
	Yes
	A bit more clarification is needed on motivation to capture UE types and definition of UE types. We think detailed discussion can happen at WG level. For TR, it makes sense to at least mention that there may be stationary or mobile UEs with known and unknown coordinates and antenna orientations.



Q6: Do you agree to include “Spectrum/band” aspect?
	Company
	Answer
	Comment

	LGE
	Yes
	We think the contents in the 5GAA LS can be used. A separate subsection would be desirable.

	Huawei, HiSilicon
	Yes
	A subsection capturing the spectrum and frequency bands should also be included in the TR.

	Philips
	Yes
	Important aspect to consider and describe in the study.

	Xiaomi
	Yes
	

	CATT
	Yes
	

	Qualcomm
	Yes
	Wideband spectrum is needed for the requirement positioning performance, and the candidate bands, e.g. licensed, unlicensed, should be discussed.

	vivo
	Yes
	

	OPPO
	Yes
	OK to reuse the content in 5GAA LS.

	NTT DOCOMO
	Yes
	

	Lenovo, Motorola Mobility
	Yes
	Support a separate subsection to capture different Spectrum/bands of operation.

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	This seems obviously necessary.

	Samsung
	Yes
	

	Intel
	Yes
	Important aspect to consider for both Uu and PC5. It is better not to leave it up to decision of WGs.



Q7: Do you agree to include “Antenna configuration” aspect?
	Company
	Answer
	Comment

	LGE
	Yes
	We think the contents in the 5GAA LS can be used. It is preferable to include this aspect in the sub-section of “UE type/category/characteristics.”

	Huawei, HiSilicon
	Yes
	The antenna configuration aspect can be included in the subsection discussing the different types of UE.

	Philips
	Neutral
	Should not dive too much into technical details at this point.

	Xiaomi
	Yes
	It is important for angle calculation

	CATT
	Yes
	It is important to consider “Distributed antenna configuration”  for V2X positioning  

	Qualcomm
	
	It is unclear what are the detailed considerations to be added.   

	vivo
	Yes
	Agree to capture such aspects.

	OPPO
	Yes
	OK to reuse the content in 5GAA LS.

	NTT DOCOMO
	
	It seems that this is technical discussion rather than deployment/operation scenarios.

	Lenovo, Motorola Mobility
	Neutral
	Although this is captured in the 5GAA LS, this issue can be considered as an implementation aspect and may not require descriptions of antenna configurations to be discussed and captured in a RAN use case and requirements study. This aspect can be further considered in a RAN1/RAN4 WG level study.

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	neutral
	Similar comments as for UE description. If the description is kept at a high level we are ok, otherwise we think this sort of detail can be left to WG study. 

	Samsung
	Yes
	

	Intel
	Comments 
	NR V2X evaluation methodology is already available. Is there intention to change it and from which radio-interface perspective Uu/PC5?



Q8: Do you agree to include “Positioning technology” aspect?
	Company
	Answer
	Comment

	LGE
	No
	Such positioning technology needs to be discussed in a WG level study.

	Huawei, HiSilicon
	No
	These would be for WG-level study, as they are specific solutions rather than operation scenarios or deployment scenarios.

	Philips
	Neutral
	Should not dive too much into technical details at this point.

	Xiaomi
	No
	Agree with LG

	CATT
	Neutral
	Positioning technologies can be discussed in WGs

	Qualcomm
	No
	Agreeing with LG. This seems to be a topic for the WG level study.

	vivo
	No
	

	OPPO
	No
	same view as LGE and Huawei.

	NTT DOCOMO
	No
	Agree with companies’ views. WG level is better.

	Lenovo, Motorola Mobility
	Neutral
	Open to capture potential positioning methods but may be subject to further detailed discussion in a RAN1/RAN2 study.

	ZTE,Sanechips
	Yes
	Open to include some high level observations such as DAS related positioning technology to guide subsequent WG normative work.

	MediaTek
	No
	Agree with LGE that this is more suitable for WG level.

	Ericsson
	No
	Agree with the moderator. 

	Samsung
	No
	Agree with LG

	Intel
	No
	Up to WG level discussion



Q9: If you think any other aspect needs to be included in this section, please specify it.
	Company
	Answer
	Comment

	
	
	

	
	
	

	
	
	

	
	
	



2.4. Other aspects

Q1: TR v0.1.1 was submitted in RP-210981 and [RP-211274, LGE] proposed to approve it. Do you agree to approve RP-210981 as v0.1.1?
	Company
	Answer
	Comment

	LGE
	Yes, but make clean v0.1.2?
	v0.1.1 is already on the 3GPP website with tracked changes included (even though no formal decision to approve/agree it was made). Would it be more useful to make a clean version as v0.1.2 and approve that?
Misunderstood the status of RP-210981 from Hanbyul’s email before the meeting. Fine to approve as v0.1.1, as it is currently only a tdoc. Updates from this meeting’s agreements will be for v1.0.0.

	Philips
	Yes
	Only editorial cleanup

	Qualcomm
	
	It needs to be updated based on the comments in the meeting.

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	no
	Better to wait for a post meeting version. 

	Intel
	Yes
	



Q2: It was proposed to send a TR updated during RAN#92-e to relevant organizations as per their request [RP-211274, LGE]. Do you agree to send the updated TR?
	Company
	Answer
	Comment

	LGE
	Yes
	

	Huawei, HiSilicon
	Yes, or send after final approval
	We do wonder if the external organizations should wait until RAN has approved the final TR, however. Until then, the document does not have a formal externally-usable status.

	Philips
	Yes
	As long as it mentions that this is work in progress.

	Xiaomi
	Yes
	

	CATT
	
	No strong view. We can wait for the completion of the SI to provide final TR to other relevant organizations.

	Qualcomm
	
	It is fine to send the TR for information to other organizations. But it has to be based on an approved version in this meeting.

	OPPO
	Yes
	

	NTT DOCOMO
	
	OK if strongly requested

	Lenovo, Motorola Mobility
	Yes
	Additionally, request the clarification and applicability of the absolute and relative positioning requirements to the 3 group/sets. The use positioning requirements originated from 5GAA and it would be best to receive their clarifications/input on this aspect.  

	ZTE,Sanechips
	Yes
	

	MediaTek
	Yes
	

	Ericsson
	
	We think it is better to send a stable (final and approved) TR. It would be potentially confusing to send  multiple version of a work in progress. 

	Intel
	Yes w/ comments
	It is OK to send when we have complete/stable version 



Q3: It is proposed to include “ranging-based services” in this TR [RP-211467, Philips], but the moderator understands that this study is limited to V2X and public safety as per the approved SID. If companies have different understanding, please explain.
	Company
	Comment

	Philips
	The ranging study does include V2X and public safety use cases. Also, the pCR is about considering the deployment scenario of combined ranging and location services, so certainly should be able to fit in section 5 of the FS_NR_pos_cov TR.

	Xiaomi
	Although the scope of Ranging in SA1 does not include V2X, but it includes public safety, which can be considered.

	Qualcomm
	Ranging based service has been clearly separated from the scope of the current study (for TR 38.845) when it was approved for Rel-18 study in SA1. Therefore, it should not be mixed into the current study

	Huawei, HiSilicon
	General ranging-based services are not in scope to this particular SI. The two PRs in section 5.16 of 22.855 (cited in the tdoc of this question) may possibly derive from a public-safety scenario, but do not seem very related to the topic of this SI on positioning as distinct from ranging.

	NTT DOCOMO
	‘Ranging-based services’ is Rel-18 study in SA1, and it is not related to current our discussion of Rel-17 SL pos. This is my understanding.

	
	



3. Discussion: 2nd round
2.1. Changes for “3. Definitions of terms, symbols and abbreviations”

Related to Q1, based on the collected input, the moderator proposes to adopt the following addition for the abbreviations:
	TTFF Time To First Fix 
HD High Definition 
RV Remote vehicle 
TOD Tele-Operated Driving 
MCX Mission Critical X, with X = PTT or X= Video or X= Data


Please comment if you have concerns on this change.
	Company
	Comment

	Futurewei
	Ok

	Qualcomm
	Ok.

	vivo
	Ok

	CATT
	Ok 

	Lenovo, Motorola Mobility
	Agree with moderator’s suggestion.

	Intel
	OK

	Samsung
	OK

	Huawei, HiSilicon
	OK



2.2. Changes for “4. Positioning use cases and requirements”

Related to Q1, the moderator thinks that all the companies agree that all the three sets are applicable for absolute positioning. And it seems clear that Set 3 is also applicable for relative positioning from Table 7.3.2.2-1. The remaining issue would be whether the accuracy in Set 1 and/or 2 are also applicable for relative positioning, and the moderator asks companies to indicate their preference on the following two options, considering the related comments from the companies:
· Option 1: Only Set 3 is applicable for relative positioning
· Option 2: All the three sets are applicable for relative positioning
The moderator thinks that clarifying the applicability would be enough as far as Set 3 already captures both absolute and relative positioning together. The need of sending an LS can be discussed separately and the moderator proposes to conclude this by 3GPP RAN in this meeting with the possibility of further update if we receive additional input.
	Company
	Answer
	Comment

	Futurewei
	Option 2
	

	Ericsson
	Modified option 1
	Only a portion of set 3 (SL7) actually applies to relative positioning accuracy.  If we do not separate SL7 from set 3, at least a note should capture where relative positioning accuracy applies. 

	LGE
	Either is fine
	We support option 1 based on SL7 but option 2 is also okay if the group understands that 5GAA use cases require relative positioning with Set 1 and Set 2. For example, 5GAA stated “For example, for some Use Cases it might be sufficient for a Host Vehicle to be provided only the relative distance and angle to the Remote Vehicles (or other traffic participants)” and some use cases in Group 1 and 2 seem to correspond to this case.

	Qualcomm
	Option 2
	Depends on the use case, all three sets can use relative positioning. 

	vivo
	Option 2
	All the three sets can be applicable for relative positioning.

	CATT
	Option 2
	We don’t the need to have two separate sets of requirements.

	MediaTek
	OK with either (see comment)
	The 3GPP input requirements only encompass relative positioning for set 3; the relative positioning for sets 1 and 2 is based on the 5GAA requirements, which are not very explicit about where they see relative and absolute cases.  For some of these cases we can make an educated guess, but we think it would be good to get confirmation from 5GAA that we are interpreting their intention correctly.

	Lenovo, Motorola Mobility
	Option 2
	If we go for a generalized approach, we prefer this option since certain identifiable use cases within Set 1 and 2 may require relative positioning. 

	Intel
	Option 2
	OK on LS w/ stable TR

	Samsung
	Option 2
	All 3 sets can be applicable depending on the use case

	ZTE,Sanechips
	Option 2
	

	OPPO
	Option 2
	

	Huawei, HiSilicon
	Option 2
	We gave extracts from the 5GAA TR that prove all 3 sets are applicable, and that TR is available to RAN from the received LS. Thus option 2 is appropriate.

Option 1 is based only on Table 7.3.2.2-1 from TS 22.261, and thus would fail to consider the input from 5GAA, where there are V2X use cases with an accuracy requirement on the relative position not only from set 3, but also from set 1 and set 2.

We also note that a requirement on the relative position does not translate to the same requirement for the absolute position. As pointed out in the example provided by CATT, the accuracy of a relative position derived based on two absolute positions, is worse than the accuracy of each absolute position. However, the relative position can be derived without the two absolute positions.

	Nokia
	
	Initially we went through an exercise to ensure that requirements for different use cases, service levels, groups etc. fall under one or more sets amongst the 3 sets but now we are trying to identify specific requirement for absolute and relative positioning which is contradictory to the original goal to come up with 3 sets of requirements to cover the two use cases. Our preference is to leave it unchanged but, if needed, we can add a note that says: “please see [3][5][7] for specific absolute or relative positioning requirements”.



Related to Q2, Q3, Q4, Q5, the moderator observes that the support for the proposed changes is not enough and thus proposes not to add the changes asked in the questions.
Please comment if you have concerns on this proposal.
	Company
	Comment

	Qualcomm
	Fine to NOT add any changes. 

	Vivo
	For power consumption related requirement, it seems companies are ok to consider power consumption but not ok to capture any requirements. Would the following be acceptable to the group if added in 4.2 and 4.3?
“Power consumption in some of the identified use case would need to be considered.”

	NTT DOCOMO
	Fine to not add any changes including power consumption aspect. It can be discussed in later phase at WGs.

	Lenovo, Motorola Mobility
	On Q5, although the motive for not introducing any new requirements is based on the current scope of existing 3GPP work and industry input, it is still not clear at which phase of the study will these requirements be studied/discussed. We would prefer a further clarification on this point since other similar studies, e.g. TR22.855 have captured related requirements.

	Intel
	OK. No concerns

	Samsung
	Agree with moderator’s proposal regarding NOT to add any changes

	Huawei, HiSilicon
	On Q3, we suggest handling the point on IC/OOC in the coverage and/or radio link subsection(s) in a later question.

	
	



Related to Q6, more companies seem to support including additional requirements for public safety in [RP-211151, vivo]. However, the moderator wonders whether we can capture the proposal in Section 4.3 as all the numbers are in square brackets. The moderator suggest companies consider adding the following two tables in RP-211551 in Annex or propose an alternative.
	Use case set 
	Absolute
Positioning 
Accuracy
	Relative 
accuracy
	Availability
	Heading 
	Latency for position estimation of UE
	UE  speed
accuracy 

	Set1
(Accurate Positioning for 1st responder)
	Outdoor
H:[1]m
V:[0.3]m

	Outdoor
H:[1]m
V:[0.3]m


	Outdoor
[98%]




	/
	Outdoor
[5]s
TTFF
[10]s


	/

	
	Indoor
H:[1]m
V:[2]m
	Indoor
H:[1]m
V:[2]m
	Indoor
[95%]
	/
	Indoor
[1]s
TTFF
[10]s

	/

	Set2
(Alerting nearby emergency responder)

	H:[50]m
V:[3]m

	H:[50]m
V:[3]m


	/




	/
	/



	/



	Company
	Comment

	LGE
	We are not sure if we can add the values having square brackets but capturing the table in Annex can be okay.

	Qualcomm
	With regards to the detailed tables: additional split/categorization between indoor/outdoor does not seem essential at this stage. With regards to explicitly having separate set requirements, the additional use case is already covered within the existing public safety requirements specified in SA1, and it does not seem necessary to create 2 separate sets. We could discuss clarifying that “Alerting nearby emergency responder” is within scope for the Public Safety use-cases, but not to add a detailed accuracy requirement table for this scenario, nor a separation into multiple sets/requirements.

	vivo
	We are fine with the requirements captured in the Annex.
@Qualcomm, this study is to collect use cases and requirements from existing 3GPP work and industry fora. Having it studied in SA1 exactly follows such guidance.


	MediaTek
	OK to capture the table in the Annex.

	Lenovo, Motorola Mobility
	Ok with adding the two sets of use cases in the Annex, but assume that the square brackets would be eventually removed at some point of the study phase.

	Intel
	We are neutral but would like to get better understanding on brackets. Is there intention to revise numbers?

	Samsung
	OK to capture the table in the Annex even though we would like to focus on key use cases and requirements at this stage

	ZTE,Sanechips
	Perhaps a reference instead of copying the numbers in brackets to the table can cover the later change of the numbers. 

	Huawei, HiSilicon
	OK in an annex – it’s preferable to have the numbers in a self-contained document. In principle, we can have a CR later to remove square brackets if the source TR is updated.

	Nokia
	We prefer to not add new requirements unless it is from other industry fora.



2.3. Changes for “5. Potential deployment and operation scenarios”

The moderator proposes to make the following subsections with at least the contents in the sub-bullets. The moderator notes that more contents can be added later in this meeting or next meeting depending on further discussion.
· Network coverage
· In-coverage, partial coverage, out of coverage scenarios are captured. 
· Radio link
· Uu, sidelink, and their combinations are captured.
· Uu interface is only available in-coverage and that the PC5 interface is available in coverage, partial coverage and out of coverage.
· Position calculation entity
· High level description of network-based and UE-based positioning is captured.
· UE types
· High level categorization of UE types; vehicle, RSU, pedestrian in V2X use cases.
· Antenna configuration by reusing the contents in 5GAA LS
· Spectrum
· The content in “Spectrum aspects” in the 5GAA LS is reused for V2X.

The moderator firstly asks if the proposed five sub-sections are okay as the overall structure of the section:
	Company
	Comment

	Futurewei
	Support

	Ericsson
	Ok with the FL proposal. 

	LGE
	Support

	Qualcomm
	Fine. 

	vivo
	Fine.

	CATT
	Ok

	Apple
	Please see comments below

	NTT DOCOMO
	OK

	MediaTek
	OK

	Lenovo, Motorola Mobility
	Support the five sub-section structure as proposed by the moderator.

	Intel
	OK for Network coverage/Radio link/ Position calculation entity / Spectrum
On Spectrum we assume that recommendation should come from RAN WG to other WGs. Right?
UE types: We do not see strong motivation to capture antenna configuration. Is RAN going to discuss antenna configuration for all nodes and UEs types? Our understanding it is a part of specific design / implementation or evaluation methodology aspect. UEs may also have different number of TX and RX antennas.

	Samsung
	Support

	ZTE,Sanechips
	Ok with the structure, comments to some sub-section

	Huawei, HiSilicon
	OK.

	Nokia
	Except for position calculation entity and UE types, other sections are OK. We prefer not to add position calculation entity and UE types sections. We think function allocation aspects and UE types should not be in a TR about scenarios and requirements. These should be discussed in the WG when specific solutions are discussed.



And the moderator asks company feedback on each of the sub-sections, considering the draft changes uploaded in the same folder:

Network coverage:
	Company
	Comment

	Qualcomm
	Fine. 

	vivo
	Fine

	Apple 
	OK

	NTT DOCOMO
	OK

	MediaTek
	OK

	Lenovo, Motorola Mobility
	Support the initial draft content in network coverage subsection but we wonder if an additional figure can also be added to further illustrate the 3 different network coverage scenarios, e.g. as shown in RP-211426. 
[image: ]

	Intel
	OK

	Samsung
	Fine

	ZTE,Sanechips
	OK

	Huawei, HiSilicon
	The text is OK as a basic definition of coverage types, but does not explain their relevance to the TR.

This subsection should also capture that there are operation scenarios requiring network coverage while there are other operation scenarios with an operation independent of the network coverage situation, including partial coverage and out-of-coverage. 

For scenarios operating independent of the network coverage, the need for transitions between coverage states should also be captured in this subsection, e.g. when a UE with a positioning requirement moves from being in network coverage to out of coverage.

It seems to be this section which would mention that some operations, e.g. some in-coverage only involve one UE for positioning.

	Nokia
	In the first sentence, instead of saying “…when two UEs are involved…” we can say “…can be considered for sidelink positioning for V2X and public safety use cases”
[Moderator] I think the current wording is needed because the sentences right after it mention two UEs.



Radio link:
	Company
	Comment

	LGE
	We propose to add some definitions of Uu-based and sidelink-based positioning as well as those for the hybrid operations like sidelink-assisted or Uu-assisted positioning. Such definitions can help future discussions in RAN (in fact some of them were already used in the email discussions for Rel-17 package before).

	Qualcomm
	Fine. 

	vivo
	Fine

	CATT
	In Section 5.2, it says “Uu interface is only available in in-coverage scenario….”  By the definition of partial coverage in Section 5.1, there is one UE remaining inside the network coverage. The Uu interface should be still available for the UE inside the coverage. Thus, suggest making the following changes:

“Uu interface is only available in in-coverage scenario, and also for UE in network coverage in partial coverage scenario, while PC5 interface is available in in-coverage, partial coverage, out-of-coverage scenarios.

	Apple
	We share same view as LGE

	NTT DOCOMO
	CATT’s suggestion seems to be reasonable.

	MediaTek
	OK with CATT’s suggestion.  For LGE’s comment, the principle makes sense, but we need to be careful with the proposed definitions, e.g., what is the difference between SL-assisted and Uu-assisted, since both seem to describe a hybrid computation using measurements from SL and Uu?

	Lenovo, Motorola Mobility
	Support the initial draft content in the Radio link subsection as well as CATT’s proposed update.

	Intel
	OK. Revision from CATT is also fine

	Samsung
	Fine with LGE’s proposal

	ZTE,Sanechips
	The clarification from CATT is needed.

	OPPO
	The current text in “Changes to 38.845_2nd round v001_FL.docx” is good to us. For further addition / explanation, our preference is no, so that to leave the solution design to WG level discussion.
we are fine with the change by CATT.

	Huawei, HiSilicon
	The combinations of Uu and PC5 link ought to be included, i.e. Uu link with assistance of sidelink, and sidelink with assistance of Uu link.

Agree with CATT’s update.
Agree in principle with LG’s proposal.



Position calculation entity:
	Company
	Comment

	Qualcomm
	Fine. 

	vivo
	Fine

	NTT DOCOMO
	OK

	MediaTek
	It should be clear that UE-assisted/network-based positioning is only available in coverage.  We understand that this could include positioning based on Uu/PC5/both signals, but of course the UE needs to be able to reach the LMF.

	Lenovo, Motorola Mobility
	Support the initial draft content in the Positioning calculation entity subsection.

	Intel
	OK

	Samsung
	Fine

	ZTE,Sanechips
	OK

	Huawei, HiSilicon
	OK



UE types:
	Company
	Comment

	Ericsson
	Regarding the UE type, we could reduce the categories down to vehicles or pedestrian UEs, as RSUs will have similar capabilities to what a vehicle could do.

	LGE
	We prefer having RSU as well in the UE types. Actually we propose to further explain that RSUs can play the role of anchor nodes to obtain the absolute position of a vehicle or pedestrian UE when using sidelink, for example as explained in Figure 6.3-1 in 5GAA TR High-accuracy positioning for C-V2X.
We can also explain that the battery capability and processing capability are different in different UE types.
For public safety, we can mention that some UEs are capable of higher transmit power (i.e., Power class 1).

	Qualcomm
	Fine. But it is unclear what are the considerations for each of the UE type. Antenna configuration discussion from 5GAA LS seem to be only applicable to certain type of UEs. Should that be then limited to those? 
[Moderator] I couldn’t get the last point because the current wording says that a vehicle UE or RSU can be equipped with DAS.

	vivo
	Fine.
Similar view as Qualcomm.

	CATT
	Share the similar view as LGE to include RSU as a UE type. The RSU is normally located as known locations and can be used as a reference UE.

	Apple
	In our view and for the positioning purposes, e.g., assisting a target UE, RSU is more like a TRP rather than a UE.  

	NTT DOCOMO
	OK
For antenna configuration, similar view to QC.

	MediaTek
	OK.  We agree with LGE that an RSU is a separate UE type.

	Lenovo, Motorola Mobility
	Support the initial draft content in the UE type subsection. Also need clarification on whether antenna configurations would have to also be described for PS/VRU type UEs in addition to V2X UEs.

	Intel
	Prefer to remove DAS for now. It seems low priority based on 5GAA input in RWS-210360 (priority rank #8). It seems more suitable for FR2 which is anyway not optimized for sidelink communication.
[Moderator] I share Huawei’s view. This TR has no relation to Rel-18 SI/WI prioritization and the relevant content in 5GAA LS needs to be captured without considering the issue like optimization, suitability for FR2, etc. Note that the current text is based on the antenna topology section of the 5GAA input to this study.

	Samsung
	Share the view with Qualcomm and Intel

	ZTE,Sanechips
	OK

	OPPO
	The current text in “Changes to 38.845_2nd round v001_FL.docx” is OK to us, but still good to remove DAS as commented by QC and Intel. Our preference is that the current text from 5GAA LS is enough, and seems no need to further extend the description to dig into / restrict implementation.

	Huawei, HiSilicon
	Fine to include mention of DAS in this section, and it would be good to state (and cite) the vehicle types defined in TR 37.885, i.e. type 1, type 2, type 3, as well as the different options for a distributed antenna placement on the vehicle, i.e. front rooftop, rear rooftop, front bumper and rear bumper.

The mention of “pedestrian device” may be unintentionally restrictive, e.g. what about bicyclists as VRUs? Can we use a more general term, such as “can be installed in a vehicle, an RSU, or a device linked to a vulnerable road user, e.g. a pedestrian”

We don’t see the relevance of the 5GAA LS on Rel-18 priorities to whether or not DAS has been included in the requirements sent previously. This TR is not a part of Rel-18 SI/WI approvals, and we don’t need to confuse the two. In reply to OPPO, nothing in this TR can restrict implementation because this TR is not a specification.



Spectrum:
	Company
	Comment

	LGE
	We propose to add licensed spectrum and unlicensed spectrum for public safety.

	Qualcomm
	Fine. 

	NTT DOCOMO
	Unlicensed spectrum is not supported in current NR-SL, so if unlicensed spectrum is captured, one note would be necessary like the following:
‘Note: at least in Rel-16/17 NR-SL, there is no mechanism corresponding to regulatory requirements to use unlicensed spectrum.’

	MediaTek
	OK

	Lenovo, Motorola Mobility
	Support the initial draft content in the Spectrum subsection.

	Intel
	Text looks OK. 
Given that radio-interface is not mentioned, we assume that it is applicable for both Uu and PC5 (except ITS which is applicable to PC5 only). Right?
Is there plan to make additional progress in conclusion section to make some recommendation on spectrum from RAN perspective? 
[Moderator] Yes to the first question.

	Samsung
	Fine

	ZTE,Sanechips
	Question for clarification. Is the intention to include unlicensed spectrum for SL positioning? If yes, we prefer not to have that given NR-SL does not function over unlicensed spectrum yet. If not, we prefer to clarify that in the current subbullet by saying e.g. unlicensed spectrum is not supported.

	Huawei, HiSilicon
	The text taken here seems quite imprecise in only mentioning “pros and cons”, and omitting public safety. It does not give any usable information to the reader. It could be better to keep this section empty (or keep only the first part mentioning ITS, licensed, unlicensed), and ask companies to provide more detail for inputs to the next meeting.



2.4. Other aspects

Related to Q1, the moderator proposes to approve RP-210981 as v0.1.1 and then approve the update after this meeting as v1.0.0. And as asked in Q2, it is proposed to send v1.0.0 to 5GAA and SAE for information with a note that the TR is scheduled to be updated in the next meeting.
	Company
	Comment

	Ericsson
	We still think that it would be best to wait for a completed report/SI. 

	Qualcomm
	Fine. 

	vivo
	Similar view as E///.

	CATT
	We share the similar view as Ericsson.

	MediaTek
	Fine with approving the TR.  We tend to think there is some value in sending the current version to 5GAA and SAE at this stage, so they have a chance to give feedback that could be taken into account at the next meeting.  This would also give an opportunity to ask for clarification on the absolute and relative requirements.

	Lenovo, Motorola Mobility
	Support and share Mediatek’s view on seeking clarification from 5GAA on the absolute and relative positioning requirements.

	Intel
	OK

	Samsung
	Agree with Ericsson

	Huawei, HiSilicon
	OK to approve and send, but the LS must be clear about the formal status of v1.0.0 of a TR.

	s
	We should wait for the version that comes out after capturing the agreements in this meeting instead of approving any intermediate versions. Our preference is to send the final approved version from this study to 5GAA instead of intermediate informational versions.



Related to Q3, the moderator proposes not to include “ranging-based services” in this TR. Please comment if you have concerns on this proposal.
	Company
	Comment

	Qualcomm
	Support the proposal. 

	NTT DOCOMO
	Support the proposal. 

	Samsung
	Support the proposal

	Huawei, HiSilicon
	OK

	
	



4. Discussion: 3rd round

The moderator proposes to continue discussion via email reflector on the further updated changes. Below you can find moderator’s view on some topics and there are responses added to the comments in the above tables:
· Between the two options of resolving FFS in Section 4.2, I propose to take Option 2 following the majority view.
· Majority seems to support the five sub-sections in Section 5, so I propose to take this as the structure of the section.
· There were several comments to add additional contents in the sub-sections. Some of them seem to require more consideration, so I added FFS. We can handle them in the next meeting.
· A proposal to add some definitions such as Uu-based and sidelink-based positioning was supported by multiple companies. The yellow text is to add these definitions and I propose to have more discussion about it this week.
· I think the sub-section for position calculation entity can at least categorize the operation scenarios using the well-known concept of network-based and UE-based positioning. 
· The text for the antenna configuration is based on the antenna topology part of Deployment/operation scenarios section in 5GAA input RP-210040. It should be clear that this study is to capture relevant requirements and scenarios using the available input, and has no relevance to Rel-18 SI/WI prioritization.
· The text for spectrum was also based on the text in 5GAA input, but it seems reasonable to remove the pros and cons part for now. We can add a note that sidelink is not supported on an unlicensed band in Rel-17.
· There was a question on whether the study will recommend some spectrum. As a general principle, my understanding is that this study is not to recommend some feature for Rel-18. It will describe the relevant requirements and scenarios, and I expect a separate discussion (as a part of Rel-18 SI/WI approval) on which of them will be addressed with which solution in Rel-18. But the exact recommendation needs to be discussed in the next meeting.

Considering the input, the moderator thinks that no LS is necessary to SAE or 5GAA. Once the final version is approved (scheduled to be done in RAN#93-e), an LS can be sent.

Based on further discussions over the email reflector, the moderator proposes the following as the final proposal:
· RP-210981 is endorsed as TR 38.845 v0.1.1.
· pCR in RP-211275 is agreed to be included in TR 38.845.
· RP-211276 is endorsed as TR 38.845 v1.0.0.
[bookmark: _GoBack]
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