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1. Introduction
This is the summary of the email thread [91E][25][Sidelink_scope] on potential scope adjustment for the NR Sidelink Enhancement Work Item. Input contributions covered:  RP-210032, RP-210251, RP-210268, RP-210280, RP-210469, RP-210471, RP-210501, RP-210536, RP-210583, RP-210608, RP-210626, RP-210664.

2. Discussion: Initial round
RAN1 has sent an LS RP-210032 to inform the conclusion about the following objective:
	· Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.
· Note: RAN2 work will start after RAN#89.


RAN1 conclusion is as follows and the submitted contributions discussed about whether/how to update the above objective:
	Conclusion:
· RAN1 concludes that the inter-UE coordination in Mode 2 is feasible, and is beneficial (e.g., reliability, etc.) compared to Rel-16 Mode 2 RA, and thus recommends specification of the feature.
· The detailed observations can be found in the attachment of the LS



The moderator observed different proposals about whether to down-select a set of inter-UE coordination types out of the three types considered in RAN1. Some contributions (e.g., RP‑210268, RP‑210280, RP‑210501, RP‑210536, RP‑210626) proposed no down-selection in RAN while some other contributions (e.g., RP‑210251, RP‑210471, RP‑210608) proposed to update the objective so that only a subset of the inter-UE coordination types are further worked. It was also observed that some contributions (e.g., RP‑210469, RP‑210664) proposed to prioritize the inter-UE coordination solutions requiring low signaling overhead.
Q1: Do you think it is necessary for this RAN to down-select or prioritize some inter-UE coordination types?
	Company
	Answer
	Comment

	LGE
	No
	No down-selection or prioritization is needed in RAN side. WGs have being considered pros and cons of the three inter-UE coordination types and will specify the details based on such consideration. WGs may decide to support multiple types if different types are necessary in different cases or select only one type if the selected one is sufficient in all the considered cases.

	NTT DOCOMO
	
	We slightly prefer down-selection but OK with no down-selection/prioritization.
Meanwhile, we strongly prefer to add to WID one note that ‘the solution(s) on the enhancement(s) in mode 2 is specified in consideration of signaling overhead and signaling latency’. As described in R1-2102166, (evaluations are very helpful but) some evaluations were not considered with these aspects. To discuss/specify inter-UE coordination, signaling overhead/latency shall carefully be taken into account, which is guaranteed by the added note.

	OPPO
	Yes
	Our view is that the RAN plenary should do proper project management and set appropriate scope for the inter-UE coordination objective. It has been raised many times by RAN1 chairman in status report and RAN chairman in various occasions that we need to be realistic with the scope in all WIs. As recently as in today’s email from the RAN chairman “Based on how things stand today it looks as though the entire Rel-17 work will have to be done Electronically. Hence, we need to be extra rigorous in managing the workload.” In our view, leaving the door open for all 3 inter-UE coordination types is too ambitious for the December deadline. Since the detailed observations for all 3 inter-UE coordination types are also provided in the LS from RAN1, we should be able to down-select to or prioritize on 1 or 2 types in this RAN. Leaving the down-selection or prioritization to RAN1 is also considered not good either, as RAN1 would just repeat the same discussion they had in the last meeting and spending more time on the down-selection/prioritization discussions instead of progressing on technical designs.

	CATT
	NO
	It is clear from the submitted tdocs that it would be very difficult to reach consensus about which type of inter-UE coordination to choose without further detailed technical discussion and comparison, which is more appropriate at WG level 

	Huawei, HiSilicon
	No
	RAN1 has deemed the feature feasible and beneficial, which means the WID condition to specify the feature has been met in RAN1#104-e. Thus, the WGs are already mandated to proceed to specify the identified solution(s), according to the existing WID text.
That further technical discussions would be needed to perform a suitable downselection is clear, and those technical discussions are properly held in RAN1.

	Intel
	Yes, with comments
	We are certainly in favor of manageable work scope, that assumes RAN efforts on down-selection / prioritization. The inter-UE coordination topic itself has very large scope. At the same time, considering that LS from RAN1 to RAN has not provided information on specific inter-UE coordination types beneficial for sidelink in terms of reliability, it seems challenging for RAN to perform down-selection or prioritization. At the same time, we think that RAN guidance will be very helpful for RAN1 work going forward. Instead of discussing high-level inter-UE coordination types, we suggest providing guidance to specify low-latency inter-UE coordination solution with low overhead for inter-UE coordination signaling.

	FUTUREWEI
	No
	No RAN action is necessary for RAN1 to continue the specification work on this objective. 

	Ericsson
	No
	We sympathize with the view of having a clearer scope on inter-UE coordination. However, considering the status of the work, we also acknowledge that the outcome of RAN1 is such that while it recommends the usefulness of the inter-UE coordination feature, but it lacks substantial support to recommend a specific type considering feasible overhead and latency.
Therefore, we think it is more practical if RAN1 continues the discussion to specify the scheme(s) which provide the most performance gains with feasible overhead and latency.

	Apple
	No
	It is mentioned by the current WID to specify the identified solution(s) if deemed feasible and beneficial. The feasibility and benefits from all three types of inter-UE coordination schemes are observed in RAN1 study. Hence, it is preferred to specify all these schemes, considering each of these schemes has its applicable scenarios. 
Although the down-selection of the schemes may help control the scope of work, we think the specification of the schemes can still be completed within Release 17 timeline, after the existing thorough study of the schemes. The further technical discussions on the restrictions (e.g., cast-type) of each scheme can be conducted at RAN working groups. 

	ZTE
	Yes
	According to the current progress of this topic, three inter-UE coordination Types have been identified with claimed performance benefits and some overlapped functionality. In addition, the architecture of solution for some types is also different. In our view, it’s unreasonable and impractical to continue the WG level works for all types in parallel. Via down-selecting or prioritizing a set of solution among three inter-UE coordination types is preferred to achieve the proper management on the scope and workload in WG level. 
If it’s failed to do it, at least, clear guidance from RAN plenary on the scope management and intermediate deadline for convergence of the solution should be delivered to WG.

	vivo
	No
	It is not necessary to down-select or (de)prioritize one scheme over another in RAN. RAN1/2 can have technical discussion and decide all or subset of the schemes to be specified.

	Fujitsu
	No
	It is not necessary for RAN to down-select or prioritize the inter-UE coordination types. Instead, the down-selection or prioritization should be a part of the WI normative work for the WGs.

	Samsung
	No
	We share the view that down-selection or prioritization of inter-UE coordination schemes is RAN1 work to decide.

	InterDigital
	No
	Based on current status of RAN1 study, it is very difficult to down-select a specific inter-UE coordination scheme. If necessary, the down-selection has to be done in working group level as further technical discussion is needed.

	QC
	See comments
	Ideally, we would prefer that RAN downselect to scheme(s) that have performance gains under realistic latency and overhead assumptions and have limited air-interface changes. Such a conclusion might not be possible to achieve in this RAN meeting given the information known at this stage however.

	Xiaomi
	No
	We do not see the necessity to spend time to discuss down-selecting or (de)prioritizing inter-UE coordination type(s) in RAN. There are a lot of technical details on comparing among different inter-UE coordination types, including the detailed signaling design, the applicable cast type(s), etc. RAN1 can continue the discussion and decide which inter-UE coordination type should be supported, and if supported, in which case or for which cast type(s).

	Lenovo/Motorola Mobility
	No
	All three types of inter-UE coordination schemes are beneficials and each scheme can be applied based on the various cast type, reliability, latency etc., and found beneficial during feasibly study. RAN1 can continue specification work on all three types.   

	NEC
	No
	No down-selection in RANP level. It's more proper for WGs to specify the details with more discussions among the three scheme types.

	Fraunhofer
	No
	As mentioned by other companies, we prefer that the down selection, if required, can be handled by the WGs by assessing the technical aspects of each of the types.

	Mitsubishi
	No
	We agree of course with the principle of manageable work scope. Nevertheless, RAN1’s analysis does not clearly recommend one type over another, although the results seem overall more favorable for type B schemes. Since that there is no clear consensual view on selecting one candidate scheme, it is more reasonable to let RAN1 continue the technical work. Given that the WID under its current form allows RAN1 to proceed with specifying feasible/beneficial solutions, we do not see the need of  updating the WID at this point.

	Nokia, NSB
	No
	While limiting the scope of the objective would be desirable, it does not seem realistic to reach a good decision in the current meeting.

	MediaTek
	No
	RAN plenary may provide some guidance to be considered for down-selection. But the details for down-selection should be based on RAN1. Thus, there seems no need of updating the WID for this.

	Sony
	No
	It might be better to down-select the types of the inter-UE coordination schemes in RAN. But the LS from RAN1 on the inter-UE coordination has not provide enough information in the conclusion for the down-selection. Therefore we don’t think it is necessary to down-scope or prioritise the type of the scheme in RAN plenary.



There are some contributions (e.g., RP‑210469, RP‑210664) that proposed to also consider latency and reliability enhancement solutions other than the inter-UE coordination.
Q2: Do you think latency and reliability enhancement solutions other than the inter-UE coordination should be included in the objective?
	Company
	Answer
	Comment

	LGE
	No
	Adding more candidates would delay the WI progress and thus the objective should focus on the inter-UE coordination on which RAN1 has made progress so far.

	NTT DOCOMO
	Yes
	Inter-UE coordination was not evaluated from latency perspective. As mentioned from several companies in RAN1 meeting, inter-UE coordination needs time to share information, i.e., latency performance would not be improved. For better latency, other mechanism should be introduced. We believe that ‘resource selection with prioritized selection of early in time resources’ is quite beneficial for better latency while quite small amount of discussions are expected.

	OPPO
	No
	Same view as LGE. Also expressed in Q1 answer above, we should be down-selecting or prioritizing among the 3 inter-UE coordination types in this RAN and not up scoping or adding more options.

	CATT
	 
	First of all, latency and reliability solutions other than inter-UE coordination is included in the objectives from the beginning. RAN1 should allocate discussion time for these aspects to conclude the study.

	Huawei, HiSilicon
	No
	Let’s focus on what the substantial effort to date has been towards, i.e. inter-UE coordination.

	Intel
	Yes
	We think that solutions for latency reduction should be considered to improve competitiveness of NR V2X technology and also reduce aging of information delivered to higher layers. The fact that NR V2X is not optimized in terms of latency also affects reliability. In our contribution [RP-210469], we have shown that simple modifications of the Rel.16 resource selection procedure can provide latency gains with and without inter-UE coordination. To address comments on potential scope extension, we suggest considering latency reduction solutions with minimum changes/impact on resource selection procedure.

	FUTUREWEI
	No
	Similar view as LGE

	Ericsson
	
	The possibility of including such enhancements depends on the clarity and limitation of the corresponding scope and associated time.


	Apple
	No
	The solutions other than the inter-UE coordination to enhance latency and reliability need to be studied before specification. This will make it hard to meet release 17 timeline. 

	ZTE
	No
	We share similar views as LG and it’s not proper to extend scope for WI even without consensus from technical perspective in WG level.

	vivo
	No
	Considering that there are already three schemes to be discussed in the normative phase, it would become overload if more schemes are included using the existing TUs.

	Fujitsu
	No
	Solutions other than inter-UE coordination should not be pursued. According to the WID, only inter-UE coordination is included.

	Samsung
	No
	We think that focusing on inter-UE coordination is enough in this WI.

	QC
	Yes
	The inter-UE coordination schemes studied by RAN1 do not reduce transmission latency. Contributions from different companies in RAN1 showed latency reduction, outside of inter-UE coordination, by updating the resource selection scheme without any signaling changes.

	Xiaomi
	No
	We support to focus on inter-UE coordination which has been carefully studied. There is no consensus to include other enhancement into the work scope.

	Lenovo/Motorola Mobility
	No
	No further work on enhancing reliability and latency for sidelink is necessary as part of Rel17. Adding more candidate solutions will delay RAN1 progress. So RAN1 can continue specification work for inter-UE coordination

	NEC
	No
	Same view as LGE

	Fraunhofer
	No
	Since inter-UE coordination was thoroughly studied over the past 3 meetings by taking into account both the reliability and latency aspects, the remaining meeting time should be spent on ensuring its timely completion and specification. The introduction of any new solution would require the WGs to study and then specify the solution, which would put the completion of the WI in time at risk.

	Mitsubishi
	No
	The scope of the WI is sufficiently ambitious as is, adding more items would jeopardize the completion of the already agreed scope.

	Nokia, NSB
	No
	Some of the proposed enhancements look like “low-hanging fruit”; however, given that the scope of the WI is very large already, we prefer to postpone these enhancements to a future release.

	MediaTek
	No
	Inter-UE coordination solutions have not been decided yet. Latency and reliability issues can be part of consideration for the down-selection of the solutions. So, we should not consider another set of solutions before the conclusion existing mode 2 enhancements, which are addressing the same issues.

	Sony
	No
	Considering the TU, we could focus on the inter-UE coordination.



The moderator observed that several contributions discussed the objectives other than the latency and reliability enhancements in mode 2. RP-210583 proposed to prioritize the discussion of interaction between partial sensing and sidelink DRX in next WG meeting. RP-210664 proposed to consider issues for sidelink power saving and essential leftovers.

Q3: Do you think the objectives other than the latency and reliability enhancement solutions need to be updated?
	Company
	Answer
	Comment

	LGE
	No
	No additional WID update or RAN guidance is necessary. The issues proposed in the papers have been already considered in the preparation of the WID, and how to handle the existing objectives can be left for the WGs. Note that RAN2 already decided to deprioritize SL wakeup signal in Rel-17.

	NTT DOCOMO
	No
	Rel-17 Sidelink should focus on power saving and reliability/latency improvement only. Considering TU, no further objective would be necessary/desirable.
No additional WID update is necessary. Power saving aspects can be handled by each WG according to current WID descriptions.

	OPPO
	No
	Same view as LGE that no additional WID update or RAN guidance is necessary. The issues / topics and suggestions brought up by these contributions, especially on the power saving aspect, can be handled by proper technical designs in the WGs. Many details are currently still left open / FFS in WGs. Once these details become clearer on one aspect, designs for other aspects will surely followed and aligned.

	CATT
	NO
	No additional objectives other than latency and reliability enhancement is necessary.

	Huawei, HiSilicon
	No
	The points in RP-210583 are business as usual – companies can raise the related issues in WG papers. The points in RP-210664 are either covered under other questions in this summary, or have been settled previously in RAN and/or WGs.

	Intel
	No
	Discussion on other updates can be postponed to future releases including inter-UE coordination leftovers.

	FUTUREWEI
	No
	

	Ericsson
	No
	Rel-17 SL includes enhancements in power saving, reliability and latency which are the required enhancements for the targeted use cases.  Hence, adding more objectives are questionable.

	Apple
	No
	No additional WID update other than latency and reliability enhancement solutions is needed. The prioritization of interaction between partial sensing and sidelink DRX can be discussed in working group meetings. 

	ZTE
	No
	No additional updates other than the inter-UE coordination related issue is needed. W.r.t the power saving related issue, it’s purely under the technical discussion of WG.

	vivo
	No
	No additional updates are necessary. 
Some of the issues/solutions discussed in RP-210583, e.g., WUS for power saving enhancement, are already covered by the current WID objective – though it was deprioritized by RAN2, it is not precluded.

	Fujitsu
	No
	Although we agree some of the mentioned issues are important (e.g., interaction between partial sensing and SL DRX), we think they can be handled during the normative work. No need to update the objectives in WID.

	Samsung
	No
	Additional objectives from the current WID are not necessary.

	InterDigital
	No
	We share the same view as LGE

	QC
	No
	

	Xiaomi
	No
	No additional objective is necessary.

	Lenovo/Motorola Mobility 
	No
	No further objective is necessary at this stage

	NEC
	No
	No additional objectives is necessary. 

	Fraunhofer
	No, with comments
	We agree that no new objectives need to be added. However, since inter-UE coordination was found to be feasible and beneficial, it can also be used as a solution to reduce power consumption. Hence, it would be advantageous if inter-UE coordination could also be considered as a possible means to achieve power savings. 

	Mitsubishi
	No
	

	Nokia, NSB
	No
	Not necessary.

	MediaTek
	No
	No need of change on the objectives except for updates about the normative work for mode 2 enhancement as agreed.

	Sony
	No
	We don’t think additional WID update is necessary.



Q4: If you have any comments that cannot be addressed by the above questions, please specify them.
	Company
	Comment

	Intel
	We would like to point out that latency reduction objective was in WID from very beginning. So far RAN1 has not concluded on latency reduction benefits from inter-UE coordination solutions. If latency reduction solutions are not considered, there is a serious risk that reliability enhancements from inter-UE coordination may come at the expense of overall latency increase. Further analysis of latency/reliability tradeoff is certainly needed and should be reflected in revised objective. 
We also see that Rel.16 groupcast sidelink communication with NACK only feedback has sub-optimal performance due to half-duplex issue. This can be potentially resolved by certain inter-UE coordination solutions. However, the problem may still exist if only Rel.16 UEs are considered (deployed). We are interested to check companies views on how to address this point.

	
	

	
	

	
	

	
	

	
	

	
	



3. Intermediate summary
Company input collected during the initial round can be summarized as follows:

Q1: Do you think it is necessary for this RAN to down-select or prioritize some inter-UE coordination types?
The following is the moderator’s observation on the answers from the companies:
· Yes: OPPO, Intel, ZTE,
· No: LGE, CATT, Huawei, HiSilicon, FUTUREWEI, Ericsson, Apple, vivo, Fujitsu, Samsung, InterDigital, Xiaomi, Lenovo/Motorola Mobility, NEC, Fraunhofer, Mitsubishi, Nokia, NSB, MediaTek, Sony
· Other comments: NTT DOCOMO, QC
Most companies responded that it is not practical for RAN to down-select or prioritize some inter-UE coordination types with the information provided in the current RAN1 conclusion. Thus the majority view is to continue working on the inter-UE coordination without WID update.
One company proposed to add a note to WID “the solution(s) on the enhancement(s) in mode 2 is specified in consideration of signaling overhead and signaling latency.” On this proposal, the moderator thinks RAN1 is already taking the overhead and latency into account in analyzing the pros and cons of the detailed solutions and thus wonders whether this is an essential edition.

Q2: Do you think latency and reliability enhancement solutions other than the inter-UE coordination should be included in the objective?
The following is the moderator’s observation on the answers from the companies:
· Yes: NTT DOCOMO, CATT, Intel, QC, 
· No: LGE, OPPO, Huawei, HiSilicon, FUTUREWEI, Apple, ZTE, vivo, Fujitsu, Samsung, Xiaomi, Lenovo/Motorola Mobility, NEC, Fraunhofer, Mitsubishi, Nokia, NSB, MediaTek, Sony
· Other comments: Ericsson
Most companies responded that inter-UE coordination is enough for the objective of latency and reliability enhancements. Some companies said that Rel-16 operation and the considered inter-UE coordination do not reduce the transmission latency and simple enhancement can be done in addition to the inter-UE coordination.

Q3: Do you think the objectives other than the latency and reliability enhancement solutions need to be updated?
All the responded companies agreed no WID update is necessary on the objectives other than the latency and reliability enhancements.

Q4: If you have any comments that cannot be addressed by the above questions, please specify them.
One company asked companies interest on the half-duplex issue of NACK-only feedback when only Rel-16 UEs are deployed. On this question, the moderator wonders what Rel-17 specifications can do when only Rel-16 UEs are deployed.

4. Final proposal
Considering the majority view of not updating WID observed in Q1, Q2, Q3, the moderator proposes the following:
Proposal: No WID update is necessary. WGs continue specifying inter-UE coordination. Note that enhancements other than inter-UE coordination is NOT pursued in the scope of the objective “Study the feasibility and benefit of solution(s) on the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution(s) if deemed feasible and beneficial [RAN1, RAN2].”
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