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1. Email discussion for 1st round
As per Chairman’s guideline, the following email discussion was allocated for AI 8.11.2.2. Please provide your view on the questions in Section 1.1/1.2/1.3/1.4/1.5/1.6 by November 4th, 4:59pm UTC. Based on the collected view, I’ll make a set of proposals that will be discussed and finalized by November 5th. 

· [103-e-NR-Sidelink-Enh-03] Email discussion/approval for feasibility and benefits for mode 2 enhancements– Seungmin (LGE)
· 1st check point: 11/5
· 2nd check point: 11/10
· 3rd check point: 11/12


1.1	How to define “A set of resources”?

· Q1: Do you agree the following proposal?
· When a set of resources determined at UE-A is sent to UE-B, at least the following types of “a set of resources” are supported.
· Type 1: Resource set which is preferred for UE-B’s transmission
· Type 2: Resource set which is preferred not to be used by UE-B’s transmission

	Company
	Answer
	Comment

	ZTE
	Yes
	Type-1 is slightly preferred over Type-2. 

	Intel 
	No
	As a first step, we would like to remind SI objective:
	· Study the feasibility and benefit of 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 if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following until RAN#90.
· 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 study scope after RAN#90 is to be decided in RAN#90.
· 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.


As a second step, based on this objective our understanding was that RAN1 need to evaluate and conclude on feasibility and benefits of inter-UE coordination solutions. It seems this step is missing in current discussion and question directly asks what needs to be supported. We prefer to see the full list of evaluated schemes and summary of observations on performance and feasibility. It would be good to see full picture on what was evaluated so far and what are the gains shown as well as have some technical debate on which aspects were or were not considered in analysis.

	FUTUREWEI
	Yes
	Both types are valid and each has advantages depending on issues encountered (e.g. half-duplex, hidden node, persistent collisions).

	Mitsubishi
	Yes
	Both, and more exactly a mix of the two should be supported. Using white list only can lead to biased results and falsely diminish the achievable gain that assistance info can provide. Whenever the intersection of white listed resources is small or void, which occurs very often with aperiodic traffic and/or in multicast/broadcast, RSRP thresholding and re-evaluation steps systematically override the assistance info, rendering it useless. In such cases, avoiding black listed resources in the re-evaluation step provides gain while relying on white list only hides the potential gain.

	Samsung
	Type 1 only
	It depends on which information is signaled as coordinating information. Assuming that it is a list of candidate resource, our preferce is Type 1 only.
We also agree with Intel’s comment.

	Apple
	Yes
	We think both types of resource set could be supported. For example, Type 1 resource set is used for a low-power UE-B, which does not perform sensing. Type 2 resource set serves as assistance information in UE-B’s resource selection procedure.

	QC
	No
	We think the question does not capture all identifed solutions, including some that have simulation results showing clear benefit. At least “Resource with collision/conflict” should be included.   

	NTT DOCOMO
	No
	We share view with QC that resource collision should be included. As commented by Intel, what mechanism will be specified is based on evaluation result. And it is shown that the resource collision mechanism achieves performance gain.
On the other hand, for sharing actual resource set, overhead perspective and latency perspective could lead to performance degradation. Before agreeing the two bullets above, careful evaluation should be done.

	CMCC
	Yes
	Different types can be used to addressing different issues.

	Fujitsu
	Yes
	Both Type 1 and Type 2 can be supported. 

	Xiaomi
	Yes
	Both options should be supported.

	Lenovo/MoTM
	Should consider type3: uncertain resource
	The definition of “a set of resources” should consider at least three types: preferred, not preferred (with a problem), and uncertain resource(e.g., caused by half duplex at UE-A side).
For the resource which is not sensed/detected by UE-A, e.g., UE-A performs sidelink transmission at one slot. It is the uncertain at UE-A side whether the resource and its associated resource (subsequent resource on a certain period) are available or not.  If not uncertain resource are indicated as the not preferred resource (with a problem) but it is not be reserved by other UE, the available resource for UE-B is decreased. On the other hand, if the uncertain resource is regarded as the available resource, it may cause a resource selection collision, especially for the UE without sensing operation (e.g., a P-UE).

	Sharp
	Yes
	Both types are needed from our perspective.

	NEC
	Yes
	From UE-B's perspective, these two types cover the full picture(e.g., either preferred or not preferred). For resource with collisions/conflicts, we think it falls into type 2.

	OPPO
	YES
	Both types should be supported. As discussed in Q2 below, UE-A can send a type 1 resources to UE-B based on sensing for UE-B to select from, and it can also indicate its selected resources (i.e. preferred not to be used by UE-B’s transmission) to UE-B, such that UE-B can preclude these resources when performing resource (re-)selection.

	vivo
	Yes
	We are OK to such general wording, if my understanding is correct, collided resource is also a kind of type-2. Moreover, we agree with Intel, more essential thing is to justify the motivation.

	ETRI
	Yes
	Both options can be used according to various scenarios, therefore both should be supported.

	CATT
	Yes
	We think both type of “resource set” can be supported for different scenarios(Half-duplex, Hidden nodes). Furthermore, we think some clarification on “resource set” is necessary for both types. For option 1, it could be the candidate resource for UE-B’s transmission(as indentified by sensing procedure with the number of sub-channel indication and priority or others for UE-B’s transmission). For option 2, for half duplex impacts, slot-level indication is sufficient, for high interference resource, it could be indicated by slot and sub-channel granularity.

	Spreadtrum
	yes
	In general, we support such classifications. And subtypes can be further defined under each type if necessary.

	Panasonic
	Yes
	[bookmark: _Hlk55395763]Both type of information should be supported. However, how to indicate it should be further discussed. If resources are divided to two types as “preferred resources” and “not preferred resources”, when UE-A indicates type 1 resources as “set of resource”, remaining resources become type 2 resources.

	Huawei/HiSilicon
	Only support Type 1
	With Type 1 resources, the potential issues existing in Rel-16 can be solved, such as hidden/exposed node, power saving, half duplex, and consective packet loss. For example, the interference and resource waste can be avoided by the preferred resources. The half-duplex impact can be alleviated by the preferred resources by the sensing results of the coordinating UE. The power consumption of UE-B can be saved by not performing sensing procedure and use the resources provided by UE-A. The consecutive packet loss issue can also be solved by the preferred resources by means that UE-A provides the preferred resources which can be used to replace the collided resource to terminate the collision.
On the contrary, with Type 2 resources, some potential issues existing in Rel-16 may not be solved. For example, the power consumption cannot be decreased since UE-B still needs to perform the sensing procedure to find available transmission resources. Moreover, the resource waste caused by the exposed node cannot be solved in this case. For the consecutive packet loss issue, the non-preferred resources can only provide the collided resources, but which resources should be used to replace the collision resources are still unclear.  

	ITRI
	Yes
	We agree with both type 1 and type 2. However, we should also consider the combination of type 1 and type 2. When resource set is periodic resources and part of future resources may be collision with other transmission with different period and higher priority, the UE-A should inform UE-B these collision informations to avoid interferences. 
Type 3: Resource set which is preferred and not to be used for UE-B’s transmission

	Sony
	Yes
	We think both types of information would be beneficial. RAN1 should support both types of information.

	Fraunhofer
	Yes
	Both the types of resource sets have their own advantages, and should be discussed. The assistance messages containing the resource set should indicate which type is contained within.

	Ericsson
	No
	In our view, having only a format for the coordination message, i.e., a set of resouces in both Type 1 and Type 2 from the proposal, is not suitable for all the scenarios due to the high load that will be introduced in the system.

As discussed during last RAN1 meeting and indicated in the WID, it is important to implement a mechanism that is deemed feasible for all scenarios, and therefore, we propose to have another type of set containing a single bit information. 

Another argument in favour of the single bit information is that one of the cases that we are targeting (as covered by most companies) is the persistent collisions that happens in a pair or group of UEs. In this case, it is not needed to send the entire “set of resources” as defined in the proposal, but it is enough to send a single bit message indicating that re-selection should be performed.

	TCL
	Yes
	Our analysis shows that both types of resources exchanged bring benefits in the resource allocation. Thus, both types should be supported and potentially a hybrid of the two schemes should be permitted. The detailed nature of coordination and the information exchanges will also depend upon the mechanisms used to exchange such information. This should be taken into account for the design of the complete solution.

	MediaTek
	No. 
	Share the same view as E///. A set of resource can be indicated in different way, e.g., 1 bits for confirmation/rejection of the reserved resources rather than the whole resource set. 
Besides, the resources with potential collision should be included for indication. For example, the UE can forward the other UE’s resource reservation information for extended sensing range to avoid the hidden node problem with potential resource collision. 


	LGE
	Yes
	Depending on the target scenario (e.g. hidden-node problem, half-duplex restriction) and signaling overhead, both type of “a set of resources” can be supported. 
For instance, when the number of high-interference resources is small, it would be better in terms of signaling overhead to indicate these high-interference reosurces. 
On the other hand, when the number of high-interference resource is large, UE-A can indicate a subset of these high-interference resources or can indicate a subset of low-interference resources. 

	Convida Wireless
	Yes
	Both types (type 1 and type 2) could be supported.

	Bosch
	Type 3
	We believe that resources with conflict, e.g., (consecutive) collision, HD, etc. would be more suitable to conclude here. We also understand that type 2 would be a super subset of (what we call) Type 3. However, it will be very difficult to specify what are the not-preferred resources for Type 3. 
Additionally, a 1 bit solution seems to be a possible solution for, e.g., (consecutive) collision. However, some other conflicts would benefit more from identifying the root of the problem. E.g., HD might not be preferred form some receivers but this may not be the case with others. If the resource set is identified by its distinct conflict, the UE B will understand how to react accordingly. Hence, relaxing the study to a two+ bits may be beneficial. 


	Interdigital
	Yes
	Both types of resource set can be supported and further scenarios in which UE A is the intended receiver of the UE B’s transmission based on the resource set or not.  In addition, indicate-based information should be considered.   

	CEWiT
	Yes
	We support both types as combination of them may be  suitable in certain scenarios.For each type certain cases based can be considered in order to get more specific and clear idea.

	Nokia, NSB
	Yes
	



· Q2: Which option(s) is(are) used for UE-A to determine “a set of resources”?
· Option 1: The set of candidate resources obtained after Step 7) in TS 38.214
· Option 2: The set of selected resources for UE-A’s PSCCH/PSSCH transmissions
· Option 3: The set of slots where UE-A cannot receive NR sidelink channel/signal
· Option 4: Others (please specifiy it)

	Company
	Option
	Comment

	ZTE
	Option-4
	In our view, the configured/indicated information from UE-B should be considered in the detemriantion of “a set of resources” by UE-A during the the whole procedure for candidate resource selection. 
So, a new option can be taken:
Option-4: The set of candidate resources is determined by the steps defined in TS 38.214 with adopting of indicated information from UE-B for corresponding step(s).

	Intel
	FFS Option 2,3,4
	We prefer solution that provides gains and does not deviate much from the design framework developed in Rel.16.
We would like to have a discussion and conclusion on gains from each listed above option and analyze sensitivity to realistic modeling of the scheduling request, scheduling response messages, triggering conditions, delays/latencies taking into account actual interference and communication ranges as well as UE PSCCH decoding budget assumptions for SCI Stage 1 and Stage 2, etc.

	FUTUREWEI
	
	All options should be available at this point because each option provides slightly different information and can address an issue encountered. Some options are appropriate for certain cast types.

	Mitsubishi
	FFS
	Different options are appropriate when dealing with different targets, cast types, etc. 

	Samsung
	Option 2 (with modification)
	At first, UE-A need to determin “a set of resource” for UE-A’s PSCCH/PSSCH reception. So, Option 1 and 2 need to modified as
· Option 1: The set of candidate resources obtained after Step 7) in TS 38.214 for UE-A’s PSCCH/PSSCH receptions
· Option 2: The set of selected resources for UE-A’s PSCCH/PSSCH receptions
Please clarify our understanding is correct or not. Based on this modification, we think that Option 1 and 2 can provide gain by avoiding hidden-node, exposed-node, and half duplex problem from TX UE based sensing. Considering signaling overhead, we prefer Option 2.

	Apple
	
	The options depend on the resource set type: Option 1 and Option 2 are associated with Type-1 resource set and Option 1 (reverse set) and Option 3 are associated with Type-2 resource set.

	QC
	FFS
	We think it is pre-mature to discuss this aspect without fully consider other factors such as coordination information delivery latency, reliability of coordination information message and how UE B will use the coordination information. At least how UE A determine the coordination information goes hand in hand with how UE B will use the coordination information and cannot be discussed in isolation.

	NTT DOCOMO
	FFS
	This question is based on Q1 = YES. But Q1 = YES is not agreed yet. Q2 should be postponed.

	CMCC
	FFS Option 2,3,4
	The options depend on the definition of “a set of resources” and the targeted issue. For example:
If the target problem is half duplex, “a set of reosurces” is UE-A’s own resource reservation for its transmission, in such case, UE-A determine the ”set of resources” via its resource selection procedure, i.e. option 2 or option 3.
To address hidden nodes problem, the highly interfered resources reserved by hidden nodes can be  forwarded from UE-A to UE-B, in such a case, UE-A can determine the ”set of resources” via its sensing procedure, i.e. 
Option 4: the set of reserved resources by other UE(s) satisfying a pre-defined/pre-configured condition determined by the steps defined in TS 38.214

	Fujitsu
	Option 1, 3, 4
	Option 4 should be also supported. Option 4: Sensing results including the set of resources reserved by other UEs. These resources can be potentially excluded when UE B performs resource selection.

	Xiaomi
	Option 1, 2
	It should be clarified that in option 1 the existing resource selction procedures are just the discussion baseline. Necessary procedure updates on how to decide the selection window, etc. should be not precluded. 
For option3, we prefer to clearly stating in which case the UE-A cannot receive NR sidelink channel/signal.

	Lenovo/MoTM
	Option 1,2,3
	The set of resources may be determined by the sensing of UE-A, and also the set of slots can be determined based on the reception/transmission status of UE-A.

	Sharp
	FFS
	The question is better to be discussed and decided after we reach consensus in Q1.

	NEC
	Option 1
Option 2 or 3
Option 4
	For option 1, we understand the set of resources refer to sensing results of UE-A, while we should consider that the sensing results will be taken into account by UE-B but not UE-A itself. Hence, the associated sensing parameters should be exchanged between UE-A and UE-B. 
For option 2 and 3, we read them as solutions to avoid half-duplex issue of UE-A, and option 2 shoud be captured as subbullet of option 3.
Option 4: UE-A determines the set of resources by identify resource collision occurred or will occur for UE-B's transmission. This option is for resource collisions, e.g., hidden nodes problems

	OPPO
	Option 2, 3， 4
	Option 1: In TS38.214, sensing is performed based on parameters (including L1 priority, remaining PDB, reservation interval, …) used by UE-A, the sensing result may not be usable for UE-B.
Option 2 and Option 3 should be supported to avoid half duplex and resource collision between UE-A and UE-B.
Option 4-1: The set of candidate resources obtained by UE-A according to the sensing procedure specified in TS38.214 with exceptions that resource pool, L1 priority, remaining PDB, L_subCH and P_rsvp_TX are provided by UE-B.
Option 4-2: The set of resources provided by gNB .

	vivo
	Option 1,2,3,4 if any
	We understand the intention is to collect solutions, which may facilate further discussion.

Option 3 needs some modification. Basically, UE-A can receive at any slots based on UE-A’s implementation. Rewording as “The set of resource that is not preferred for UE-A to receive NR sidelink channel/signal”
One more option can be ‘Collided resources from UE-A’s perspective, FFS details of ‘collided resource’’. This can be subbullet of option 3.

	ETRI
	FFS
	We share similar view with other companies saying it is premature to discuss at this point.

	CATT
	FFS
	We share the same views as QC, it is pre-mature to discuss how to determine the resource set. Firstly, we think it is important to have a clear idea on the definition of “resource set”. Therefore we propose to update the above question as following:
· Q2: On definition of “a set of resources”
· Option 1: The set of candidate resources for UE-B’s PSSCH transmission. (preferred candidate resource)
· Option 2: The set of slots which can not used for UE-B’s PSCCH/PSSCH transmission.(Half duplex)
· Option 3: the set of time and frequency resources which are not preferred for UE-B’s transmission(high interference resource).
· Option 4: Others (please specifiy it)


	Spreadtrum
	Option 1 (with modification),
Option 3 (with option 2 included),
Option 4
Option 5
	· Option 1: The set of candidate resources obtained after Step 7) in TS 38.214 and targeted for UE-B's PSCCH/PSSCH transmission
· Option 4: The set of resources where UE-B cannot  transmit NR sidelink channel/signal, i.e., conflict with other UEs.
· Option 5: The set of resources for UE-A’s PSCCH/PSSCH receptions
We believe that option 1 and option 5 can be used to determine “a set of resources” for Type 1 in Q1 and some assisted information from UE B can be provided to UE A in option 1 for better resource selection.
On the other hand, option 3 and option 4 can be used to determine “a set of resources” for Type 2 in Q1 to address hidden node and half-duplex problems.

	Panasonic
	FFS
	The options depend on the what kind of coordination information and cast type is supported.

	Huawei/HiSilicon
	Option 1, Option 4
	It seems Option 1 is one example of “Type 1 (preferred)” resources, and Option 2/3 are two examples of “Type 2 (non-preferred)” resources, right?
If so, we suggest to list such options under Type 1 and Type 2 sets of resources, respectively, to avoid any confusion.
We noted that a few companies mentioned that a gNB may provide the resources, so we expect that should be added to the list. 

	ITRI
	Option 1, 2, 3
	Option 1 is suitable for the preferred resource set for UE-B’s transmission. The final resource selection is up to UE-B’s decision.
Option 2 is suitable for the reserved resource set for UE-B’s transmission. The final resource selection is up to UE-A’s decision.
Option 3 is suitable for collision avoidance. If UE-A senses some occupied resources and these resources also used by the UE-B, it can report this observation to UE-B.

	Sony
	FFS
	These options include resource sets for both type 1 and 2 in Q1. We think all options should be valid at this stage.

	Fraunhofer
	Options 1, 3 and 4
	We prefer to include an option 4, where UE-A selects a set of resources from the candidate resource set obtained after step 7. UE-A can then send these selected resources to UE-B. 
This reduces the size of the assistance message and enables UE-B to use these resources directly for its own transmissions. This, along with option 1, would pertain to a resource set that is preferred for UE-B’s transmission.
Option 3 is essentially a resource set that is not preferred, and hence would be used by UE-B to exclude the identified resources when generating the candidate resource set. We also feel that Option 2 is included within option 3, where UE-A indicates the selected resources for its own transmissions because it cannot receive in these time slots due to the half-duplex constraint.

	Ericsson
	Option 4 
	Option 1 which is related to the type 1 “set of resources” from Q1, can be considered after studying the feasibility for the different scenarios, i.e., in terms of latency and reliability. Therefore, we propose to focus on Option 4 to determine the single bit format as indicated in Q1.

UE-B can obtains the set of resources that UE-A will use and based on its own sensed information, it detects a future collision from the resources chosen by UE-A.  UE-B sends the single bit information to indicate to UE-A that it should re-select (NACK-like) or to confirm the selection (ACK-like). 

Therefore, Option 4 can be defined as: An indication to confirm the usage of resource selected by UE-B and NACK if resource re-selection should be triggered.

	TCL
	FFS
	From our point of view, excluding some options at this point can be limiting. All options have potential benefits but overhead and timing issues may come for dynamic signaling (except option 3)
As a forth option, signaling the “already reserved” or “excluded” resources from the resource selection procedure, to match the potential “not preffered” resources could be a possibility.

	MediaTek
	Option 4
	We should consider the feasibility in terms of the complexity, overhead, latency, etc. it is too early to only consider “a set of resource” without the evaluation on the whole procedure for the feaslibity.

The other options can be:
Option 4-1: UE can forward 1st SCI of the peer Tx UE to extend the sensing coverage for avoidance of the hidden node problem.
Option 4-2: UE can provide 1 bit feedback to confirm/reject the resource reservation indicated in SCI from the peer Tx UE.

	LGE
	1, 2, 3
	For half-duplex problem handling, Option 2 and 3 can be considered. 
For instance, when UE-B transmits PSCCH/PSSCH transmission to UE-A, UE-B will select resources to avoid UE-A’s seleceted resources and set of slots where UE-A cannot receive NR SL channel.

For hidden-node problem handling, Option 1 and 2 can be considered. 
For instance, the excluded reosurces based on UE-A’s sensing can be excluded from the candidate resources that can be used for UE-B’s transmission. Moreover, UE-A’s selected resources can be excluded from the candidate resources that can be used for UE-B’s transmission.

Regarding the case where UE-A relays SL grant scheduled by gNB, in our understanding, it is out of scope as per the objective in WID “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”. 

	Convida Wireless
	
	We are open for options 1, 2, 3 and 4. Different options could be used for different cases. It may not be needed to do down selection at this point. We prefer to defer the discussions of this proposal to later.

	Bosch
	FFS
	It seems it is early to conduct a concrete answer to this question, especially, when Q1 is still open. In our understanding, at least option 3 can be considered if we clarify how a UE would detect a collision or identify a HD problem of other, e.g., two UEs.

	Interdigital
	All options
	Option 1 and 2 can be based on sensing and option 3 provides UE A’s half-duplex information.  Option 4 could consider indication for the resources reserved by UE B and in which collision is detected by UE B, i.e. resources in which collisions are detected.  Also, resources assigned by gNB could be considered in Option 4. 

	CEWiT
	Option 2 with modification & Option  4

	In Option 2 If UE-B is able to receive from UE-A do we need to consider this option, as already through SCIs, the same information will be conveyed.
Instead of the set of selected resources for UE-A’s PSCCH/PSSCH transmissions, change it to ‘’The set of selected resources for UE-A’s PSCCH/PSSCH reception’’

option 4 can be sharing information related to resource allocation of multiple UEs to UE-B

	
	
	

	Nokia, NSB
	All
	Too early to exclude any of these options



· Q3: What is the detailed form to indicate the set of resources?
· Contiguous frequency domain resource vs. Non-contiguous frequency domain resource
· Contiguous time domain resource vs. Non-contiguous time domain resource’
· Reference point to indicate the time domain resource
· Etc
 
	Company
	Comment

	ZTE
	The intention of this question should be clarified firstly.
In case that “set of resource” refers to the resource reported by UE-A, the definition/representation should fulfill the same principle on PSSCH usage, i.e, contiguous sub-channels in single slot for a TB. 
Then, for each resource, contiguous in frequency domain should be always assumed and the time domain behavior (e.g., periodic or AP) is up to the requirements from UE-B.
If multiple resources are needed, each of them should be treated independently. No further limitation/restriction is needed.

Moreover, such details can be considered later for discussion. We should focus on the general framework.

	FUTUREWEI
	The details of the format should be discussed later. 

	Samsung
	This issue can be discussed after decision of Q1 and Q2. We think the same principle of TX UE’s resource selction (contiguous frequency domain, non-contigous time domain, and reference point to indicate time domain) can be applied for UE-A’s resource selection and signaling.

	Apple
	The format of a set of resources in inter-UE coordination is 1). resource map; 2). a list of time-frequency locations of preferred or non-preferred resources; 3). indication of preferred or non-preferred resources.

	Qualcomm
	The main principle considering the quantified gain of each solutions should be discussed before getting to this level of signalling design.

	NTT DOCOMO
	As commented in Q2, Q3 should be postponed. At least careful evaluation should be done before decision.

	CMCC
	This question is relevant with the definition and container of “a set of resources” so it can be discussed after that. Basically, we suppose the form of resource reservation indication including time domain and frequency domain in current  1st stage SCI can be the starting point, i.e. contiguous frequency domain, non-contigous time domain…

	Fujitsu
	Consderding that the resources determined by UE A are not necessarily continuous (e.g. the slots where UE A cannot receive can be non-contiguous), non-contiguous frequency and time domain resources should be supported to provide a higher flexibility and a finer resource granularity. The reference point in the time domain can be the slot where UE B receives a set of resources from UE A or the slot where UE B transmits the triggering/requesting message to UE A.

	Xiaomi
	UE A may have multiple (re)transmissions in non-contiguous time-frequency resources; and the resource with low/high interference can also be non-contiguous in time and frequency. Therefore, It would be preferred if the resources in the set can be non-contiguous in either time or frequency domain to achieve high flexibility. 

	Lenovo/MoTM
	Support contigunous frequency domain resource, non-contigunous time domain resource. 
UE-A may also indicate only time domain resources,e.g., a set of slots which are preferred or not preferred for UE-A’s reception

	Sharp
	We share similar view with Futurewei and Qualcomm that the detailed design should be discussed at later stage.

	NEC 
	We agree to postpone this topic after we have clear underdtanding of Q1 and Q2.

	OPPO
	Q3 is related to Q2 in our understanding, for different options of Q2 the form of resources in the set are also different. For instance, in Option 2 of Q2, the resource in frequency domain should be in unit of single-slot resource used by UE-A, while in Option 4-1 mentioned above, the resource in frequency domain should be in unit of single-slot resource used by UE-B. Hence Q3 should be discussed together with Q2.

In general, we think reference point to indicate the time domain resource should be the time point when the signaling conveying the set of resource is transmitted.

	vivo
	All the possibilities cannot be excluded for now.

	ETRI
	The question is not clear. In principle, the frequency domain resource could be contigurous only, however the time domain resource could be contiguous or non-contiguous.

	CATT
	We also confuse with this question. Further clarification is necessary.
Reagardig the contiguous or non contigious in frequency domain, it is highly depend on the resource set definition.
Regarding on the contiguous or non contigious in time domain, could you clarify more on the intention.
We agree that reference point should be defined for coordination information, otherwise, UE-B can not know exactly what’s the exact resource for the received coordination resource set. 

	Spreadtrum
	Time domain resource:  Reference point to indicate the time domain resource and the details can be further discussed.
Furthermore, we want to make clear  what does contiguous time domain resource vs. Non-contiguous time domain resource’ mean here. 
Frequency domain resource: at current stage, both contiguous resource and non-contiguous resource can be considered

	Panasonic
	The suitable signaling desing depens what kind of coordination information and cast type is supported.

	Huawei/HiSilicon
	We think Q3 is too detail and should not be discussed in this meeting.
We suggest to focus on some other high-level questions first.

	ITRI
	To reduce the complexity, contiguous time and frequency domain resource is preferred. If the resource set is periodic, period information should be included. 

	Fraunhofer
	We feel that it is too early to discuss the methods used to indicate the set of resources before agreeing on the definition of the resource set.

	Ericsson
	Based on the option defined in Q2 in our reply, we propose to have an Indication that signals that a resource is no longer suitable. This indication triggers reselection at the Rx UE. 

	TCL
	From our point of view, this question highly depends upon the mechanisms and the resource used for exchange of coordination information. It also depends upon whether preferred or non-preferred set of resources are to be indicated. 
One practicaly approach which can cover quite some scenarios could be to indicate resources starting from an indicated time and then indicate the resources in a time(slot)-frequency(sub-channel) grid using appropriate scaling to contain the overhead.

	MediaTek
	It depends on the solutions and use cases. 
At least, One bit for confirmation/rejection of the reserved resource can be supported due to simplicility and less overhead. 
Forwarding of the reserved resources via 1st SCI can be can be supported to extend the sensing coverage for avoidance of the hidden node problem. In this case, the time/frequency resource indication can be same as the ones in 1st SCI so that the legacy UE can decode it as well.

	LGE
	We supports non-contigous resource indication for both time and frequency domain considering flexibility of the resource indication. 
To do this, multiple set of {TRIV, FRIV, Reservation period} can be indicated by the inter-UE coordination information. 

In our view, the inter-UE coordination information could be retransmitted to enhance detection performance, and then the reference point would be independent on the reception time of the inter-UE coordination information. In this case, the reference point could be included in the information. For simplicity, the form of the reference point could be a combination of SFN and slot offset. 

To extend time window for time-domain reousrce indication, each set of {TRIV, FRIV, Reservation period} can have different reference point. For instance, the reference point of the 2nd set of {TRIV, FRIV, Reservation period} is the last resource indicated by the 1st set of resources. 

	Convida Wireless
	The details of signaling could be discussed later.

	Bosch
	We prefer “Reference point to indicate the time domain resource,” even though we agree with other companies that it is still early to conclude on this Question.

	Interdigital
	Each resource of UE A’s resource set should be a single-slot resource with a pre-determined number of contiguous sub-channels, i.e. the same type of resource used for PSCCH/PSCCH transmission.  The number of sub-channels should be discussed depending on the procedure design. Multiple time instances of the inter-UE procedure can be a reference point to indicate the time domain resource and also further discussions are required for this topic.  These details should be discussed in connection with the procedure design.  

	CEWIT
	We support all the combination as of now because we do not find any good reason to exclude any of them.  

	Nokia, NSB
	Premature to decide on these details




1.2	When does UE-A transmits “A set of resources” to UE-B?

· Q1: When does UE-A send “a set of resources” to UE-B?
· Option 1: Based on signaling of triggering or requesting
· Option 2: Based on a pre-defined or (pre)configured triggering condition(s)
· Option 3: Others (please specifiy it)

	Company
	Option
	Comment

	ZTE
	Option-1
	signaling of triggering or requesting based solution according to the needs, is more preferred to avoid the uncessary report.

	Intel
	FFS
	We think that various options can be considered depending on sidelink communication type, traffic and scenario, however it should not be concluded independently w/o clear understanding of other design aspects and implications. Again the main criteria should be benefit from inter-UE coordination and low complexity of scheme as well as standardization efforts.

	FUTUREWEI
	1-3
	We are open to other options if they show a benefit

	Mitsubishi
	1-2
	

	Samsung
	Option 1
	We think that coordination information can be transmitted only based on a trigger when it is need by UE-B. In addition, the trigger can be by UE-B or gNB when UE-A is in-coverage. The subject of triggering should be discussed together for Option 1.

	Apple
	Option 1 & 2
	Both option 1 and option 2 have usage scenarios. 
For example, if UE-B is a low-power device and does not perform sensing operations. It could request UE-A to provide a list of preferred resources for its sidelink transmissions. In this case, UE-A sends inter-UE coordination when receiving the inter-UE coordination request from UE-B. 
In another example, consider UE-A as a helper UE, e.g., road side unit. It monitors the sidelink channels and detects resource reservation collision or half-duplex issue. Then it autonomously sends inter-UE coordination to UE-B to resolve the resource collision or half-duplex issues, which enhances system performance. 

	QC
	FFS
	All possibilities should be considered. As of now, there is little evaluation for each type of solutions. 
 The wording of the options is also not very clear. Maybe some further explanation or examples to illustrate each option would be beneficial.

	NTT DOCOMO
	FFS
	‘When’ transmitted is dependent on ‘what’ is shared. To decide now is not good way.

	CMCC
	Option 1 & 2
	Both option 1 and option 2 should be further studied. 
When continuous NACK is detected by UE-B, it would know the currrent resource is problematic and may trigger UE-A to send ”a set of resources” to assist its resource selection. 
On the other hand, UE-A may identify highly interfered resource or hidden nodes which can not detected by UE-B, so UE-A itself can send ”a set of resources” based on a pre-defined or (pre)configured condition

	Fujitsu
	Option 1, 2
	Both Option 1 and Option 2 should be supported.

	Xiaomi
	Both 1 and 2
	In option1, UE-A transmits a set resources to the UE-B when it receives a request from UE-B. As it is UE-B who does the resource selection, only UE-B knows exactly when the resource selection is triggered. Using the requesting signaling method, UE-A could provide the assistance information to UE-B only when it needed. In addition, if triggered by request. the assistant information is expected to be more accurate and helpful.
On the other hand, Option 2 might have less extra delay than option1. 

	Lenovo/MoTM
	Option 1& Option 2
	Both Option 1 and Option 2 should be supported.

	Sharp
	Option 1-3
	We share similar as QC that all possibilities are considered.

	NEC
	Option 1,2
	Both options have their use scenarios. 
For example, option 1 could be implemented as a trigger from UE-B to request assistance information on which resources are suggested and which resources are not suggested for UE-B. Option 2 could be used when UE-A is the receiver of UE-B, then as pre WID, the PIR/PRR or low reliability and high latency could be one of the conditions at UE-A side. Other cases may be that UE-A determines that hidden node problems occurs at UE-B or UE-A determines that sensing results of UE-A can be shared to UE-B.

	OPPO
	Option 1, and Option 2
	Triggering signaling is necessary otherwise UE-A cannot know when the UE-B would perform resource reselection, and when it needs “a set of resources”, in this sense, Option 1 is needed.

Option 2 can be used when UE-A knows the resources to be used by UE-B in the future, i.e. the resources pre-selected by UE-B, if UE-A identifies some problems on one or multiple of these resources, it can send the set of problematic resources to UE-B. Or after resource (re-)selection at UE-A, then UE-A can send the (pre-)selected resources to UE-B to avoid potential half duplex proactively, etc.

	vivo
	Option 1,2,3
	none

	ETRI
	Option 1&2
	Both options should be supported.

	CATT
	Option 1, FFS on option 2
	For option 1, we think the procedure is clear. 
But for option 2, we trigger condition is not clear and need further study. 

	Spreadtrum
	Option 1 & option 2
	As discussed in last meeting, both options can be considered at current stage.

	Panasonic
	Option1
	At least option 1 should be supported for unicast. FFS on option 2. For option 2, the merit/motivation of UE-A (helper UE) should be clarified before detailed design. It may not to have the motivation to be helper UE in option 2.

	Huawei/HiSilicon
	Option 1/2
	Both trigger-based and non-triggered should be supported.
For trigger-based procedures, UE-B can trigger for coordinating when a packet arrives, so unnecessary coordinating information can be avoided. 
For non-trigger based procedures, the coordinating UE transmits the coordinating information to Tx UE of its own accord, depending on certain pre-conditions, e.g. periodically. This procedure has the benefit of reduced signaling overhead since no trigger information is need.
Option 2 should capture that it includes periodical transmission: “Based on a pre-defined or (pre)configured triggering condition or periodically”.

	ITRI
	Option 1
	For the initial resource selection procedure, requesting from UE-B is available. For the purpose of collision avoidance, triggering based from UE-A is available. The option 1 should clearly indicate the triggering UE.

	Sony
	Option 1 and 2
	We think both options would be beneficial depending on traffic and scenarios including commercial usage.

	Fraunhofer
	Option 1 and 2
	Both option 1 and 2 can be used successfully for different use cases, and should be supported.
The use of a request for the assistance message would give UE-B the chance to provide UE-A with requirements related to the resource set, enabling UE-A to provide more relevant and specific assistance messages to UE-B.
Option 2 would avoid the overhead of the request message, but would be able to provide only generic assistance to UE-B.

	Ericsson
	Option 2 and Option 1 FFS
	In Option 1, UE-B can request/trigger that UE-A sends a coordination message. 

In Option 2, based on particular conditions as a detected collision indicated in our reply to Q2 in 1.1 can be used to trigger the mechanism from UE-B. Since Option 2 is more suitable for all scenario, we propose to first focus on this option.

	TCL
	Option 1 and Option 2
	Both options should be further investigated at this point in time. In some cases, a trigger could be necessary to have the cooridantion information. In some other scenarios, when this is part of the configuration, the information can suitably be exchanged in an appropriate manner with least overhead. Even when trigger is used, to avoid the signaling overhead, pre-configuration can be helpful regarding the details on the coordination information.

	MediaTek
	Option 1 and Option 2
	Both options should be studied. The infomation should be related to resource allocation but not necessarily only “a set of resource” information is allowed for transmission. 

	LGE
	2
	For Option 1, it is necessary to investigate which channel is used for the request, when UE-B can transmit the request, how UE-B prepare the resources for transmitting the request. For instance, it is not preferred that UE-B performs reousrce (re)selection procedure to transmit the request of the inter-UE coordination information which is used for UE-B’s resource (re)selection procedure. Moreover, depending on the design of the request, this additional signaling would cause additional interference. 
In Option 1, UE-B first send the request to UE-A, and UE-A will provide inter-UE coordination information upon the recepton of the request. In this case, it is necessary to carefully investigate whether packet delay budget could be fulfiled or not. 

In our understanding, UE-A may need to trigger resource (re)selection procedure for transmitting inter-UE coordination information. In this case, the condition needs to include at least the case when UE-A has resource for transmitting the inter-UE coordination information. 
Moreover, since the contents of the inter-UE coordination information is genereated by UE-A, it seems natural that UE-A decide whether or not to transmit the inter-UE coordination information to UE-B. For instance, when UE-A detects nothing special, UE-A will not transmit the inter-UE coordination information to UE-B. 

	Convida Wireless
	Option 1 and 2
	Options 1 and 2 could be supported. We are also open for other options as well. The details could be discussed later.

	Bosch
	Option 2 and 1
	It is important to agree at least that a UE can be (pre-)configured to assist other UEs. This might be beneficial for some scenarios, e.g., in the V2X scenarios. E.g., platooning, RSU, etc.

	Interdigital
	Option 1 and 2
	Both options can be beneficial.  Option 2 allows UE A to provide the assistance information under conditions that UE B is not aware of, e.g. the collision detected at UE A.

	CEWIT
	Option 1 and Option 2
	Both options should be supported. Option 1 can be utilized whenever required by UE-B based on trigger. While in some cases where assistance information must be exchanged, we consider non trigger based as it will help in reducing overhead.

	Nokia, NSB
	1 and 2
	




· Q2: For Option 1 in Q1, how does UE-B transmit the triggering/requesting message to UE-A in terms of container, contents, condition for transmitting it, resource used for its transmission, etc?

	Company
	Comment

	ZTE
	The transmission of triggering/requesting message can be done at least via RRC.  W.r.t the content, the requirements from UE B on the resource selection should be considered.

	Intel
	Further analysis is needed. It is preferable to identify option that is aligned with the current design framework and easy to support specification and implementation-wise.

	FUTUREWEI
	The baseline is the existing Rel. 16 framework. Options include SCI formats, PSFCH, received signal levels as well as others.

	Mitsubishi
	Any container is OK, we prefer inside a PHY channel for latency reasons

	Samsung
	This issue can be discussed after decision of Q1. We are opened with any possible solutions

	Apple
	In many cases, UE-B does not have PSCCH/PSSCH resources before transmiting the message to UE-A. Hence, it is preferred to use unused resources, which are FDM-ed with PSFCH resources,  to transmit this triggering message. 

Considering the limited amount of information in the inter-UE coordination request, we could use sequence-based signal to deliver this information.

	Qualcomm
	We need further evaluation in terms of delay, reliability. For now, most of evaluation results that show gain assume no delay and ideal reliability in triggering/requesting and coordination information message. 

	NTT DOCOMO
	As commened above, further evaluation is necessary.

	Fujitsu
	When UE B has data to transmit, it can transmit the triggering/requesting message to UE A. The message is conveyed by PSSCH, thus MAC CE and/or 2nd stage SCI can be used as the container. The message can include triggering/requesting indication, priority, X%, source ID, destination ID, the number of sub-channels for Rx,y, PDB etc.

	Xiaomi
	To timely trigger the coordination, physical layer signaling such as SCI is preferred. The contents of the request may include information which can help UE-A to determine the set of resource. To reduce the standardization complexity, the existing resource selection procedures can be reused.

	Lenovo/MoTM
	The triggering/requesting message may be transmitted via PSSCH/PSCCH, and the message contains parameters related to the sensing procedure of UE-A, e.g., the priority of UE-B’s transmission, the period of UE-B’s transmission, the time boundaray for the reception of the set of resources.

	Sharp
	Further evaluate all the possibilities with the R16 framework in SL.

	NEC
	Actually we are open to this question. Container, contents, condition for transmitting it, resource used for its transmission ect may be different facing different problems sloved by inter-UE coordination. 

	OPPO
	UE-B should indicate resource pool, L1 priority, remaining PDB, L_subCH and P_rsvp_TX, etc. to UE-A, such that UE-A can perform sensing to determine the set of resources accordingly. Considering the amount of information to be transmitted and also low latency requirement of the triggering signaling, 2nd stage SCI is preferable to be used as the container. 

	vivo
	If UE-B is TX UE, when it has data transmission, it can trigger UE-A to send the message, this is more suitable for mode 2d like operation. Or, when UE-B detects consecutive NACK/DTX, it can trigger UE-A to send the message.  

	ETRI
	We prefer to physical channel/signal, but also open to other options.

	CATT
	We are open for the container. 
Regarding the contents of triggering/requesting message, the potential contents could be number of sub-channel for UE-B’s PSSCH transmission, priority, RSRP threshold, resource set type if any, periodicity of SPS transmission and counter, reference point for coordination information, target UE ID
Regarding the restriction of triggering/requesting transmission, we think it is necessary to introduce a maximum latency requirement, to ensure that the coordination can be feedback timely and not outdated.

	Spreadtrum
	If UE-B wants to request “a set of resource” from UE-A, UE-B could deliver request to UE-A by using L1 signaling or high layer signaling. To facilitate UE-A to determine “a set of resource” for UE-B effectively, some essential information about UE-B’s target transmission could be accompanied with the triggering or requesting, such as the priority, period, etc.

	Panasonic
	We agree with Intel.

	Huawei/HiSilicon
	This question seems to reach for designing the whole WI in a single question. It is better to proceed step-wise through the parts of the question to allow careful discussion. We are not entirely clear how to separate this question from others, e.g. asking for “conditions for transmitting” overlaps with Q1 above.

We think the container can be physical layer signaling, e.g. a 2nd stage SCI, and this could have some 1st-stage SCI impact as a consequence.

	ITRI
	UE-B could transmit the triggering/requesting message to UE-A with piggyback in the PSSCH. The condition of triggering from UE-A should also be considered. The UE-A could use PSFCH to transmit triggering message. 

	Sony
	We are also ok with any container at this stage. At least L1 signaling should be considered in terms of latency.

	Fraunhofer
	Container and resources used
The request message can be sent by using SCIs or PC5-RRC signaling.
Content
The message should contain details regarding the priority of the intended transmission or the SL-RSRP threshold to be used, the resource pool ID and the PDB.
Conditions to transmit
When UE-B does not have adequate sensing results due to power saving schemes, or intends to transmit packets associated with high QoS requirements.

	Ericsson
	Triggering message should use SCI and is carried over PSCCH. It’s content should also be similar to resource allocation information as carried by SCI in Rel. 16 with an explicit field to trigger inter-UE coordination message.

	TCL
	The trigger could be part of SCI, though pre-configuration can be helpful to avoid the high overhead an the trigger could indicate one of the few options/configurations which have been pre-configured.

	MediaTek
	The triggering message can be via RRC or PC5-RRC signaling for (pre-)configuration. 
The triggering message/indicator can also be carried in SCI for dynamic triggering.

	LGE
	PSCCH/PSSCH is not preferred for transmitting the request since it will require UE-B’s resource (re)selection procedure. Instead, it can be considered to use PSFCH or PSFCH-like channel whose resources are FDMed with PSFCH resource set for SL HARQ-ACK feedback. In this case, it would be possible to allocate dedicated resoruces for the request. In this case, it would be needed to define how PSFCH resource is allocated to each UE or UE group. Furthermore, it is necessary who will respoense the request transmited by UE-B. For simplicity, it can be considered that PC5-RRC signaling assigns these relationships, but it will restrict applicable scenario. 

	Convida Wireless
	It depends. Need to consider latency, overhead, etc.

	Bosch
	We prefer either “1” bit in the SCI or a MAC-CE.

	Interdigital
	The triggering/request signaling can consider both PHY and higher layer signaling, depending on the content.  Dedicated resources should be considered for such transmissions to ensure high reliability.  

	CEWiT
	In case of unicast it is better to use PC5-RRC for triggering messages while in case of groupcast of broadcast new SCI format design must be considered 




· Q3: For Option 2 in Q1, what is the detailed condition when UE-A sends the set of resources to UE-B?

	Company
	Comment

	Mitsubishi 
	For option 2, distance based (e.g. between UEs at a distance between (pre)configurable dmin and dmax) seems a good option. Other possibilities can also be supported if they show gains.

	Apple
	UE-A may send the set of resources when it detects 
· resource collision between UE-B’s reserved resources and other UE’s reserved resources.  
· half duplex either at UE-B or at the destination UE of UE-B’s transmission. The half duplex could be either PSCCH/PSSCH or PSFCH

	QC
	Agree with Apple. Furthermore
· resource collision between UE-B’s transmission and other UE’s transmission. Trigger UE-B retransmission.


	CMCC
	UE-A may identify highly interfered resource or hidden nodes which can be not detected by UE-B, so UE-A itself can send ”a set of resources” based on a pre-defined or (pre)configured condition, i.e. 
· the RSRP measurement performed for the received SCI format is higher than a threshold;
·  the distance between UE-A and other UE is smaller than a threshold as well as the distance between UE-B and other UE is higher than a threshold. 
We are open to other conditions if gains observed.

	Fujitsu
	When UE A identifies that there is a half duplex issue or there is a collision between UE B and other UE(s), UE A sends the set of resources to UE B.

	Xiaomi
	The conditions may include collision detected, half-duplex, etc. Other conditions should not be precluded in the current stage.

	Lenovo/MoTM
	Predefine condition include Consecutive NACKs  

	NEC
	When UE-A is the receiver of UE-B, then as pre WID, the PIR/PRR or low reliability and high latency could be one of the conditions at UE-A side. 
Other cases may be that UE-A determines that hidden node problems occurs at UE-B or UE-A determines that sensing results of UE-A can be shared to UE-B.

	OPPO
	Following 3 conditions are necessary from our perspective:
· if UE-A identifies some problems on one or multiple of resources reserved/pre-selected by UE-B;
· resource (re-)selection at UE-A;
· UE-A sends the set of resources periodically.

	vivo
	Agree with Apple, QC and Fuj., the detection of resource collision can be a trigger.

Regarding Half duplex issue or non-capable of simultaneous TX/TX (SL vs SL or SL vs UL), a event-triggered condition may be too frequent and challenge to be defined. We prefer a implemention-like approach with reasonable message transmission frequency, e.g., periodic manner.

	ETRI
	We are open to discuss any condition including collision detection, consecutive NACKs, (pre-)configured timer, etc.

	Spreadtrum
	We believe at least three conditions should be considered: the collision of resources reserved by two TX UEs is detected;Half duplex problem is detected in RX UE; The collision of transmissions is detected in RX UE

	Huawei/HiSilicon
	At least it should be included that UE-A periodically transmits “A set of resources” to UE-B”. Other conditions may also be worthwhile discussing, and we would suggest collecting suggestions at this stage with a view to discuss further in next meetings.

	ITRI
	When UE-B initialize a transmission, it request to UE-A to send the preferred candicate resources. When the collision happens, the UE-A send the preferred not to be used resource set to UE-B.

	Sony
	We agree with Apple that a resource collision between UE-B’s reserved resources and other UE’s reserved resources would be the condition when UE-A sends the set of resources to UE-B. In addition, we can further take into account a distance among UE-A, UE-B and the other UE(s) for a hidden node problem case.

	Fraunhofer
	When UE-A detects a potential collision between UEs based on the received SCIs. It can also be used for avoiding consecutive packet collisions or packet loss.

	Ericsson
	When UE-A detects collision based on its sensing/reception it should send a coordination message.

	TCL
	Resource collision and half duplex issue are the key candidates. Nevertheless if traffic QoS are not satisfied, there should be possibility of triggering/receving the coordination information.

	MediaTek
	UE-A may detect potential collisions considering the priorities and the sensing results to trigger the coordination message.

	LGE
	First of all, UE-A needs to have resoruces for transmtting the inter-UE coordination information. Considering the extension of indicating reserved resrouces, the condition can include the case when UE-A triggers reousrce (re)selection procedure for its own transmission. 

Next, the condition can include when UE-A determines that there is problem on the SL reception from UE-B due to high interference or half-duplex restriction. For instance, when the RX quality at UE-A side from UE-B is smaller than a certain threshold during a certain window, UE-A can transmit the inter-UE coordination information. Or, when the portion of slots where UE-A cannot receive SL channel is higher than a certain threshold, UE-A can transmit the inter-UE coordination information.

Next, the condition can include when UE-A can recognize that the reserved resoruces of different UE’s are collided during a certain window. 

	Convida Wireless
	Conditions when UE-A sends the set of resources to UE-B could include detection and/or identification of collision issue, half duplex issue, hidden node issue, etc.

	Bosch
	We agree with Apple, QC, and Ericsson, at least collision needs to trigger UE-A assisting  message. Additionally, HD and hidden needs to be considered.

	Interdigital
	The conditions should include those that will degrade UE B’s transmissions and not known to UE B.  For example, collisions detected by UE A regarding a SP-based reservation by UE B and UE A’s transmission instances (half-duplex constraints)

	CEWiT
	UE-A may send the set of resources based on some conditions such as half-duplex or if some collision was detected

	Nokia, NSB
	At least:
Detection of collision or half-duplex issue




1.3	How does UE-A transmit “A set of resources” to UE-B?

· Q1: Which option(s) is(are) used as the container when UE-A transmits “a set of resources” to UE-B?
· Option 1: MAC CE
· Option 2: PC5-RRC signaling 
· Option 3: New 2nd SCI format
· Option 4: PSCCH
· Option 5: PSFCH
· Option 6: Others (please specifiy it)
 
	Company
	Option
	Comment

	ZTE
	Option-2
	The PC5 RRC signaling is more suitable to deliver the comphrensive results with less spec impact. And it’s more straightforward in the unicast case.

	Intel
	FFS
	For inter-UE coordiantoin the latency aspect is important. So the solution should be low latency to avoid sharing of outdated information. Form that perspective physical layer signaling is deemed more beneficial

	FUTUREWEI
	4
	At least option 4. As indicated in the SCI: the FDRA field of SCI-1 can be used to indicate the frequency resources while time indication could also be indicated by the reservation field.

	Mitsubishi
	3,4,5
	We prefer PHY signaling for latency reasons

	Samsung
	Option 3, [5]
	If higher layer signaling is considered (Option 1&2), more delay is expected to share coordinating information. Condiersing overhead of coordinating information, Option 3 is our preference. However, depending on detailed contents of coordinating information, Option 5 can be considerd also.

	Apple
	
	The container should be determined after the format of resource set is clear. For example, if resource set is the full resource map, then PSSCH is suitable. If resource set is an indicator of the resource collision, then PSFCH-like container is suitable. 

	Qualcomm
	Option 5, FFS
	PSFCH is a suitable option due to low latency, fully backward compatible and low specification impact. There is also evaluation result showing full benefit with realistic simulation assumption. So at least this option should be considered.

For larger payload, other options can be considered, depend on required delay, additional overhead, reliability and backward compatibility with R16.

	NTT DOCOMO
	FFS
	Similar to our above comment: ‘How’ transmitted is dependent on ‘what’ and/or ‘when’ is shared. To decide now is not good way. For example, many bits will be shared, in this case, higher layer would be better. But if only one or several bits are shared, PHY layer would be possible.

	CMCC
	Option 3 & 4
	First, we think physical layer signalling is preferred considering the latency perspective. Specifically, both extending 1st stage SCI (option 4) or new 2nd stage SCI format (option 3) can be considered. 
To solve hidden nodes issue, the resources reserved by hidden nodes can be  forwarded from UE-A to UE-B. While to address half dulplex problem, UE-A’s own resource reservation is transmitted to UE-B. Therefore, the existing fields in 1st stage SCI, i.e. ”Frequency resource assignment”, ”Time resource assignment” ,”resource reservation period” and ”priority”, which are mainly designed for resource reservation indication, can be easily reused or modifed to carry the information of ”a set of resources”.
Alternatively, new 2nd stage SCI format can also be considered as the container for carrying ”a set of resources” since there are two codepoint reserved in the ”2nd stage SCI format” field. This would be beneficial for coexisting Rel-17 sidelink and Rel-16 sidelink in the same resource pool.

	Fujitsu
	Option 1, 5
	When using multiple bits to indicate “a set of resources”, MAC CE (Option 1) can be used to accommodate the potentially large overhead. Also MAC CE can be signaled in a relatively dynamic manner. When only indicating UE B to perform retransmission or resource re-selection, one bit can be sufficient and thus one bit ACK/NACK can be preferably transmitted on PSFCH (Option 5).

	Xiaomi
	Option 2,3
	Both option 2 and 3 can be further investigated. The downselection can be made later based on the discussion of other topics. 

	Lenovo/MoTM
	Option 1,2,3,5
	The container for the transmission of the set of resources should be determined by its payload size, at this stage the decision to study physical layer and higher layer container should be based on the latency requirement, different cast types.

	Sharp
	FFS
	We share similar view as DCM that the contents/the triggering should be first decided.

	NEC
	Option 1,2,5
	In regard to the container of "a set of resources", MAC CE/PSFCH/PC5 RRC could be studied at this stage. For example, if UE-A is the receiver of UE-B in unicast, slots information transmitting via PSFCH from UE-A to UE-B will be possible. While the potential issue is that PSFCH resource could be limited by signaling size. For larger size signaling and other coordination information formats, PC5 RRC may be a better option

	OPPO
	2 and 3
	In our understandint it is dependent on the size of a set of resources and acceptable latency for the transmission of “a set of resources” from UE-A to UE-B. At this stage, we think both Option 2 and 3 can be further considered.

	vivo
	Option 1,2,3,5
	Option 2(RRC) can be used to reflect semi-static information, such as not preferred resource due to UE capability restriction, e.g., HD, simultaneous TX capability. this could reflect a stable desired reception slots of UE-A.
If timing sensitive information is going to be shared, option 1(similar as CSI MAC CE) can be used to convey sensing information and related resource set, option 3/5 (PSFCH) can be used to indicate the resource collision. 

	ETRI
	FFS
	Similar view with other companies. Other design apspects should be discussed first.

	CATT
	FFS
	We also think the detail container should be discussed after we have a clear idea on “resource set”. Currently, We are open for option 1, 2, and 3. But we are doubting on other options 

	Spreadtrum
	Option 1, option 2, option 3, option4
	

	Panasonic
	FFS
	PC5-RRC is limited to unicast. Therefore, if groupcast or broadcast is supported, PC5-RRC is not the candidate. The signaling layer should be decided after the conclusion on how/what type of the information is exchanged.

	Huawei/HiSilicon
	Option 3, 4
	Considering the latency introduced by MAC CE or PC5-RRC, PHY signaling should be supported.
We suggest some discussion of options 3, 4 to see what can be done with them. The capacity of PSFCH is not likely to be high enough to give a gain that is worth pursuing compared to the SCIs.

	ITRI
	Option 3, 5
	 If there is the bi-directional transmission between UE-A and UE-B, UE-A could use its own 2nd SCI to transmit the resource set. If only UE-B is transmitting, UE-A could use PSFCH to feedback to UE-B.

	Sony
	Option 3 and 5, FFS
	Option 3 and 5 would be suitable, considering the need for low latency. The choice between which option (s) may depend on the detailed co-ordinating information. Other options can also be considered (hence the “FFS”).

	Fraunhofer
	Option 3
	A new 2nd SCI format is quite versatile for assistance messages.
Depending on the size of the resource set, a new 2nd SCI can be used to send the assistance message with or without an associated PSSCH transmission.

	Ericsson
	Option 5, Option 1 FFS
	Option 5 can be used to transmit the single bit information that is used to indicate re-selection/confirmation of the selected resources at UE-B and it is suitable for all scenarios.

Option 1 which is appropriate for transmitting information, e.g., set of resources, needs to be better studied in order to avoid creating extra signal overhead with no extra gain. 

	TCL
	Option 2 and Option 3
	This question highly depends upon what is the validity of the coordination information and the latency requirements. Certain types of coordination information e.g. periodic own transmissions to aovid duplexing issues can be indicated in high layer signaling. Aperiodic transmissions may require a more low latency approach, and phy signaling could be a good approach.

	MediaTek
	Option 4 and 5
	Option 5 is simple, efficient and low latency with less spec impact. It is suitable for unicast communication case by using the HARQ feedback resources (e.g., 1 more bit) to confirm/reject the reserved resources.
Option 4 used for 1st SCI forwarding can extend the sensing coverage and decodable by Rel’16 UEs (backward compatible)
Option 3 is OK depending on the use cases and message size.

	LGE
	1, 5 (PSSCH with 2nd SCI only) 
	From our perspective, when UE-A transmits the inter-UE coordination information, UE-A also needs to send L1-source ID(8 bits), L1-desitnation ID (16 bits). Moreover, if UE-A transmit a TB together with the inter-UE coordination information, UE-A also needs to send more SCI fields by using 2nd SCI. Since the maximum number of encoded bits of the mother code used for SCI encoding is 512 bits, 2nd SCI format is used to convey all the SCI fields required for a TB decoding and the inter-UE coordination information, the mother code rate of the polar coding used for the 2nd SCI encoding could be extremely larger than that of the existing 2nd SCI format in Rel-16. It will reduce SCI coverage. 

To keep the payload size of 2nd SCI small, it can be considered to use MAC CE to transmit the inter-UE coordination information. Its processing time would be roughly few ms. For instance, when PSSCH-to-PSFCH timing is 2, for 30kHz SCS, 9 slots (4.5msec) will be needed for the processing time from the slot where inter-UE coordination information is transmitted. 

Our 2nd preference is to use 2nd SCI on PSSCH without SL-SCH. In this case, PSSCH could be filled with the 2nd SCI, and the repetition gain will recompensate the degradation on the coding gain.  In this approach, since a TB will not be transmtitted, remaining source-ID (16 bits) and destination ID (8 bits) which are originally coveyed on MAC header needs to be included in the new 2nd SCI format. 

	Convida Wireless
	FFS
	The container when UE-A transmits “a set of resources” to UE-B could depend on coordination info type, signaling/indication design, payload size, latency requirement, etc.

	Bosch
	Option 3, 1, 5
	However, we need to modify PSFCH to be able to identify index it time, reason of the conflict.

	Interdigital
	Option 2, 3, 5 and 6
	The RRC signaling is suitable for large payload when the content is a resource set.  However, SCI-2, PSFCH and a new PHY channel (e.g. a single-bit indication channel similar to PSFCH) can work with indication-based information and a small set of resources, e.g. resource UE B should use, can be included in SCI-2. 

	CEWIT
	Option 2,3
	Option 2 have a limitation as it can be used only for unicast, We think Option 3 is more suitable and needs to discuss in detail where we can design a new SCI  fromat. 




· Q2: How does UE-A transmit the set of resources to multiple UE-Bs?
· Option 1: UE-A individualy transmits the set of resources to each UE-B
· Option 2: UE-A can simultaneously transmit the same set of resources to multiple UE-Bs 
· Option 3: Others (please specifiy it)

	Company
	Option
	Comment

	ZTE
	Option-1
	If such assumption is valid case, then the UE should report it individually since the content (reported resource) may be different uo the needs of each UE-B.

	Intel
	Option-2
	It seems more reasonable way to cope with resource allocation challenges in distributed networks

	FUTUREWEI
	2
	Transmissions are broadcasted in mostly every direction (especially for FR1). Since transmissions cause interference, it is best that as many UEs receive the information about the set of resources.

	Samsung
	Option 1&2
	We consider both unicast and groupcast scenaros. So, both Option 1 and Option 2 can be possible.

	Apple
	Option 1 & 2
	If the set of resources is UE-specific (e.g., indicator of resource collision), then Option 1 is suitable. 
If the set of resources is common to a group of UEs (e.g., resource map), then Option 2 is suitable.

	Qualcomm
	
	At least another option should be considered, where UE-A transmit the set of resources to all other UE in the system.
Option 2 also have to be considered to support all cast types. On top of that, Option 1 can be considered when suitable.
It’s also beneficial to clarify the meaning “transmit”. Does “transmit”mean the coordination information message targets UE-B(s) and only UE-B(s) can decode it, or it just means the coordination information message target UE-B(s) but all other UE can decode it. 

	NTT DOCOMO
	
	Firstly, target cast type should be clarified. And again, it depends on what is shared.

	CMCC
	
	Option 2 is preferred from signaling overhead perspective. But from UE-B’s perspective, the determination of whether the transmitted “set of resources” is valid should be further studied.

	Fujitsu
	Option 2
	The same set of resources sent by UE A can be used by more than one UE B based on groupcast/broadcast. In contrast, it  may result in the redundant resource consumption if UE A transmits the same set of resources multiple times to multiple UEs. Moreover, the individual transmission may require some individual PC5-link establishment and maintenance at the cost of the additional resource consumption.  Therefore, Option 2 is preferred. 

	Xiaomi
	
	We may need to first clarify whether inter-coordination can be used for all the cast types.

	Lenovo/MoTM
	Option 1 & Option 2
	We think that UE-A transmit the set of resources simultaneously to multiple UE-Bs (e.g., same destination id), and UE-A may also indicate which UE-B(e.,g destination id) the set of resources is targeted.  

	Sharp
	Option 1&2
	Since both unicast and groupcast are considered, we think both option 1 and 2 are necessary.

	NEC
	
	We share similar views as NTT DOCOMO

	OPPO
	Option 2
	Option 2 is preferable as Option 1 may increase half duplex at UE-A due to the large siganlign overhead.

	vivo
	
	We share similar views as xiaomi

	ETRI
	Option 1&2
	Both can be used depending on various scenarios, therefore both should be supported.

	CATT
	Option 1, FFS on others
	We also think, we need to clarify the cast type firstly. From our understanding, the unicast should be supported anyhow, and Rx UE will transmit the coordination information to Tx UE. 

	Spreadtrum
	Option1, option 2
	Both options should be considered at current stage. And it depends on whether “a set of resource” is suitable for one UE-B or many UE-Bs. 
For example, when UE-A determines “a set of resources” based on the assisted information of a UE-B or based on a pre-defined or (pre)configured triggering condition(s) discussed in Q3 of 1.2, option 1 is suitable. When UE-A determine “a set of resources” based on the set of slots where UE-A cannot receive NR sidelink channel/signal, option 2 is suitable.

	Panasonic
	Option 1
	For unicast, option 1 is suitable. If groupcast/broadcast are supported, option 2 is considered.

	Huawei/HiSilicon
	Option 1, Option 2-like
	To avoid resource collision, different UE-B will use different resources for transmission. It can be applied to both unicast scenarios and a group scenario by using a unicast link to each group member.
Option 2 seems to have an issue that the system should not result in multiple UE-Bs using the same resources. Option 2 could be considered further only if reformulated to require orthogonality between the actual resources used by each UE-B from the set, e.g. with a sub-bullet that “Each UE-B uses orthogonal resources from the set”.

	ITRI
	Optoin 1,2
	If UE-A transmit the preferred resource set, option 1 is available without resource contention. If UE-A transmit the preferred not to be used resource set, both option 1 and option 2 can support.

	Sony
	Option 1 and 2
	Since the inter-UE coordination should be supported for both unicast and groupcast transmission, both options should be supported.

	Fraunhofer
	Option 1 - for preferred resources
Option 2 - for not preferred resources
	This depends on the definition of a resource set. If it is a set of selected resources from a candidate resource set, it makes sense to send this individually for each UE-B, since sending a specific set of resources to multiple UEs will only lead to collisions.
In all the other cases described in Section 1.1, Q2, the same resource set can be sent to multiple UE-Bs since it can be used by UE-Bs to identify resources to include/exclude from their own candidate resource set or selected resources.

	Ericsson
	
	We are not clear on the intention of this proposal. UE-A should transmit the set of resources to only TX UE for unicast and groupcast. 
For broadcast, UE-A can simultaneously transmit the same set of resources to multiple UE-B but this scenario should be carefully studied.

	TCL
	Option 1 and 2
	For unicast, certainly the first approach is suitable. For groupcast and broadcast scenarios, it would be beneficial to transmit the resource in one shot rather than transmitting to each single user making a group.

	MediaTek
	Option 1 and Option 2
	Somehow unclear on the question/intention.
In general, both of them are possible depending on the solution or the content.
If the conent is specific to a UE, it should be sent individually.
If the content is common, it can be sent by broadcast/groupcast. 

	LGE
	2
	To avoid flooding problem of signaling, it is beneficial to allow that UE-A transmits a set of resources once for multiple UEs. 
For instance, UE-A could be intended RX UE of a number of UE. In this case, UE-A can transmit inter-UE coordination information once, and these UEs receives and uses the inter-UE coordination information transmitted by UE-A. 
Moreover, if the inter-UE coordination information is used to convey UE-A’s reserved resource, it is not necessary that UE-A provides this same information to each UE individually by using separate TX resources. 

	Convida Wireless
	
	We are open for the options. Both option 1 and option 2 could be supported.

	Bosch
	
	We agree with other companies that target cast type should be clarified. This should be for unicast or groupcast.

	Interdigital
	Option 1 and option 2
	Option 2 should be further discussed in scenario where an advanced UE A, e.g. VUE/RSU, provides resource set in broadcast transmissions for multiple UE Bs, e.g. PUE/VRU, for power saving purpose.  

	CEWiT
	Option 1 and 2
	We support both option as option 1 is for unicast while option 2 is for groupcast/broadcast




1.4	When “A set of resources” provided by UE-A is valid at UE-B side?

· Q1: When does UE-B determine that “A set of resources” provided by UE-A is valid?
· Option 1: When the SL RSRP measurement based on RS used for transmitting the set of resources is larger than a certain threshold
· Option 2: When the geographical distance between UE-A and UE-B is smaller than a certain threshold
· Option 3: When the received set of resources is not outdated 
· Option 4: When the ID(s) associated with the set of resources is matched
· Option 5: When the target cast type is matched
· Option 6: When UE-B has a packet to transmit
· Option 7: Others (please specifiy it)

	Company
	Option
	Comment

	ZTE
	Option-7
	Clarifiation on the intention is needed. 
Does the main bullet imply that additional step at UE-B side will be introduced to “validate” the report from UE-A?
· If so, the benefit is not clear. In our view, all reported information from UE-A should be assumed valid to provide the useful information based on the indication of UE-A. Otherwise, it’s not necessary to conduct it for sake of system overhead.
· If not, after reception of UE-A’s report, all remaining action is only up to UE implementation, and it is covered by 1.5.

	Intel
	
	It is premature to answer this question. It would be good to have some progress on overall inter-UE coordination design direction first, that is deemed to provide benefits based on analysis made by the group

	FUTUREWEI
	
	It is too early to decide which option.
E.g., RAN1 needs to study and see which option (s) make sense. In addition, for some cases, there might not be any criterion at all: for instance, for public safety, a central command may do the scheduling of other UEs at its own discretion

	Mitsubishi
	
	The need for validation of a certain received set is a bit unclear for us at this stage. It seems that we assume somehow that “unnecessary” reports would arrive at UE-B, which is hopefully avoidable for overhead’s sake. We should discuss triggering methods first, and the see if such a problem would arise and how to handle it.

	Samsung
	
	We are opened for all possible options at this stage. This issue can be discussed after resolving issues in Section 1.1/2/3.

	Apple
	
	This issue can be discussed in a later stage if needed.  

	Qualcomm
	FFS
	We also think it is pre-mature to discuss this level of detail.

	NTT DOCOMO
	
	This discussion should be postponed.

	CMCC
	
	We are open for all possible options and similar with other companies prefer to postpone the discussion.

	Fujitsu
	Option 1, 2, 3, 4, 6 and 7
	Option 1 and 2 imply that “a set of resources” is valid when UE A is close to UE B. This can be used in case where UE B obtains from UE A the sensing results for its non-monitored slots. Another option (Option 7) can be also considered as follows. Option 7: If the number of candidate resources is larger than a given threshold, “a set of resources” is valid. Otherwise, UE B can fall back to conventional mode 2 resource selection.

	Xiaomi
	
	A procedure to determine whether the resource set is valid may not be always necessary. If UEA assistance is triggered by UE B request, this procedure may not be needed. We agree that it is premature the discuss this issue.

	Lenovo/MoTM
	Option 3, 4,
6
	The set of resources in time domain should align with the resource selection window of UE-B, so that UE-B can use the set of resources during its resource selection procedure.

	Sharp
	
	We share the view that the issue should be discussed at later stage.

	NEC 
	FFS
	Share the view that this should be postponed

	OPPO
	Option 3， Option 4
	We think at least Option 3 and 4 are needed. Wether/which of  other options are needed seems related to other questions, e.g. the definition of “a set of resources” and which cast type inter-UE coordination is applied to. So we suggest to postpone this issue. 

	vivo
	Option 1-7
	None 

	ETRI
	FFS
	It is premature to discuss at this stage.

	Spreadtrum
	FFS
	This issue should be discussed after the discussion of how to define “a set of resource” .

	Panasonic
	FFS
	We are open for all possible options. The suitable options are related to how to select “a set of resources” by UE-A for UE-B.

	Huawei/HiSilicon
	no need to discuss now
	We think all the options are open for discussion, and there is no need to spend time eliminating some of them in this meeting. We can first discuss some other high-level issues, and take this list as FFS possibilities.

	ITRI
	
	Since the detailed procedure and resource set definiation are not specified, it is better to discuss this question after the scenario is confirmed.

	Sony
	FFS
	We are open for all options at this stage. This could be discussed later.

	Fraunhofer
	Option 7
	Apart from the options listed, one important aspect that UE-B should consider is whether the resource set is within the selection window, defined by the PDB, of the intended transmission. If not, the resource set is of no use to the resource selection process of UE-B.

	Ericsson
	Please see comment
	We believe it is too early to discuss this question. There can be multiple options depending on the scenarios. Since some of the parameters of the indicated options, e.g., distance, notion of outdated resources, may not be available/relevant to all the coordination message formats.

In principle, option 1 and option 2 can be considered for broadcast and groupcast case whereas option 3 is more generic which is applicable to all the scenarios. 


	TCL
	
	This question can be taken at a later stage. In our view, the design of coordination information and the signaling details will provide a better understanding on the validity aspects. For some types of coordination information, the validity duration could be part of information itself.

	MediaTek
	
	Pre-mature for such discussion. In general, all of them are possible depending on the use case and solutions.

	LGE
	1, 2, 3, 4, 6
	For Option 6, when UE-B does not have packet to transmit, there is no need to perform resource selection procedure. In this case, inter-UE coordination information is not needed as well. 

Considering that inter-UE coordination information is used to convey UE-A’s sensing results, Option 1 or Option 2 can be used to ensure that UE-A’s sensing result is accurate for UE-B. 

Regarding Option 3, it is possible that resource set provided by the inter-UE coordination information is not related to resources within UE-B’s resource selection window. In this case, UE-B will not use this information in its resource selection. 

Regarding Option 4, inter-UE coordination information could have the associated destination ID, and only the legimate UEs can receive it. 

	Convida Wireless
	
	We are open for the options. Both option 1 and option 2 could be supported.

	Bosch
	
	We agree with other companies that target cast type should be clarified. This should be for unicast or groupcast.

	Interdigital
	Option 1, 2, 3, 4, 5, 6 and 7
	It is too early to preclude any listed option at this stage of the discussion.  The procedural design should be taken into account, e.g. for each cast type, what is included in request for request-based, triggering conditions for the coordination, etc. before considering which options are suitable. 

	CEWiT
	FFS
	These options can be considered in future. For now, this much details is not required




1.5	How does UE-B take “A set of resources” into account in the resource selection for its own transmission?

· Q1: Which option(s) is(are) supported for UE-B to take “A set of resources” into account in the resource selection for its own transmission?
· Option 1: UE-B triggers the resource re-selection
· Option 2: UE-B determines the candidate resources that can be used for its PSCCH/PSSCH transmission, based on its sensing results by using Rel-16 Mode 2 procedure and the set of resource provided by UE-A
· Option 3: UE-B determines the candidate resources that can be used for its PSCCH/PSSCH transmission, based on the set of resource provided by UE-A
· Option 4: Up to UE-B’s implementation 

	Company
	Option
	Comment

	ZTE
	Option-4
	How to use the reported information is just up to implementation, and the final scheduling is tradeoff of different factors, e.g., UE-A report and UE-B sensing.

	Intel
	Option 2
	It gives more freedom for further discussion and analysis

	FUTUREWEI
	Option 2/3
	The set of resources provided by UE-A can be advisory, in which case it can be used to augment the resource selection or required for UE B in case of a central command for public safety.

	Mitsubishi
	Option 2
	We are open to discuss other options if proven beneficial

	Samsung
	
	If UE-B is high energy UE, Option 2 can be considered. Otherwize, if UE-B is low energy UE, Option 3 can be considered. Is the intentsion of Opiton 4 by UE implementation between Option 2 and 3?

	Apple
	Option 1, 2, 3 
	If UE-B has already selected resources, then Option 1 or Option 3 is suitable;
If UE-B has not yet selected resources, then Option 2 is suitable

	Qualcomm 
	FFS
	We need to include an option where UE A triggers UE B retransmission.
Aside from that, option1, option 2 and option 3 can be a starting point, but we are open to any other solution if the gain justifies for it. We are not clear why option 4 is beneficial.

	NTT DOCOMO
	
	This is dependent on ‘what’ is shared. For example, if some indication is received, option might be good; if actual sensing information is shared, option 2 or 3 might be better; something like this.

	CMCC
	Option 1,2,3
	Option 1,2,3 can be further studied towards different issues to be solved and different definition of “set of resources”.

	Fujitsu
	Option 1, 2, 3
	Depending on the contents of “a set of resources” and whether sensing results are avaiable at UE B side, Option 1, 2 and 3 can be supported.

	Xiaomi 
	Option 2
	Option 2 should be supported as a baseline but we are not willing to preclude other options at the current stage. 

	Lenovo/MoTM
	Option 1 & Option 2 
	UE-B should determine the candicate resources based on both its sensing result and the received set of resources, e.g., intersection of two sets.

	Sharp
	FFS
	From our perspective, the issue is related to Q1.

	NEC
	Option 2,3
	Option 2 is preferred when UE-B itself have sensing results, otherwise, option 3 could considered.

	OPPO
	
	How UE-B use “A set of resources” is related to the definition of “A set of resources”, it is better to discuss this issue after the definition of “A set of reosurces” is clear.

	vivo
	Option 1,2,3 and 5
	One more option 5 is to use the assistance information for step 2. i.e. resource selection from candidate resource set. 

	ETRI
	Option 2, 3
	Agree with NEC

	CATT
	
	Firstly, we think the option 1 is not align with our options. Option 1 discusses on when UE-B will use the coordination information. But other options discuss on how to use the coordination information. They are separate issues.
Secondly, we don’t fully understand the difference between option 2 and option 3. Does it mean that option 1 is performed by MAC layer, and option 2 is performed by PHY layer?

	Spreadtrum
	Option1,option 4
	We believe that how UE-B to take “A set of resources” into account is up to UE-B’s implementation.

	Panasonic
	Option 4
	How to use the reported information is just up to implementation. We don’t think Option 3, UE-A schedules the resource usage of UE-B, is within the scope of this WI.

	Huawei/HiSilicon
	Option 2 and Option 3
	It seems early to divide into a list of options, and it may be better to allow proper discussion of the system design principles first.
In general, either or both UEs may perform sensing, depending on the scenarios, UE requirement for power saving, interference level, etc.
So we think Option 2 and 3 are complementary options, and both options would be used according to which of the UEs have the ability and necessity to perform sensing.
When both UE-A and UE-B perform the sensing and resource exclusion procedure, Option 2 can be used, i.e., UE-B determines its transmission resources based on the sensing results from both UE-A and UE-B.
When only UE-A senses, UE-B uses the transmission resources provided by UE-A. In our contribution (R1-2007616), we analyzed such mechanism has benefits of power saving and less interference in hierarchical scenarios, and we also have simulation results to show the benefits in terms of PRR and SINR.

	ITRI
	Option 1, 2
	 Option 1 is suitable when UE-A send the preferred not to be used resource set. Option 2 is suitable when UE-A send the preferred resource set. Note that option 3 should be excluded because UE-B still may cause collisions to other UE even though the preferred resource set is candidate to UE-A.

	Sony
	Option 2 and 3
	Depending on the characteristics of UE-B, both option 2 and 3 should be considered. For example, if the UE-B is power saving UE, power consumption for sensing would be reduced if option 3 were used.

	Fraunhofer
	Option 2 and 3
	For option 2, the exact method of the combination of the resource set received and UE-B’s own candidate resource set depends on the type of received resource set, and has to be discussed in detail.
For option 3, UE-B can use the received resource set directly into its resource selection process, or skip it entirely if the received resource set pertains to specific selected resources.

	Ericsson
	Option 1
	It is needed to define a behaviour of the UE after receiving the 1-bit format of coordination message as described above in Q2 in 1.1 as option 4. In our view it is important to cover 1-bit format of coordination message. 

Option 2 can be considered when other formats of coordination messages are decided. 

We would like to emphasize that option 3 should not be considered since determining the resources to be selected at UE-B only based on the resources indicated by UE-A, in our view goes against the WID (since it implies mandating a set of resources).

	TCL
	Option 2 and 3
	One important point in this regard would be not to bypass completely the resource allocation procedure standardized in Rel-16 for autonomous resource selection. From our point of view, the coordination information can be incorporated in the existing procedure in a suitable form such that to maintain the key characteristics of existing allocation scheme while benefiting from the enhanced coordination.

	MediaTek
	Option 1/2/3/4
	It depends on the solutions. All of them are possible.
For Option 1, if the indicator for rejection of the reserved resource is received, the UE should trigger re-selection.
For Option 2, if the forwarded 1st SCI information is received, the UE will perform the resource allocation according to the SCI and its sensing results. In this case, the resources provided by UE-A can be understood as the resources with potential collision.
For Option 3, it is beneficial for power saving and the short latency. 
For Option 4, if the resources provided by UE-A is the preferred DMRS pattern or MCS, it could be up to UE-B implementation on whether to use it.

	LGE
	2, 4
	In our understanding, when congestion level is high, Option 1 would not be efficient way to resolve hidden-node problem, or half-duplex problem. To be specific, without indicating high-intererfence resources expclitly, UE-B’s reselection would not solve the collision problem perfectly. 

Low-interfernce resource at UE-A side could be high-interference resource at UE-B side. In this case, if UE-B transmit PSCCH/PSSCH by using this resource, it will cause high-interference to UEs around the UE-B. In our understanding, this approach reverses what UE try to resolve hidden-node problem. In other words, when excluded reosurces determined based on UE-B’s sensing is revereted, it will be problematic to UEs around UE-B.

In those points of views, we are supportive of Option 2 with intersection approach.  

	Convida Wireless
	
	It depends. Options 1, 2 and 3 could be supported.

	Bosch
	
	We believe all options are valid. Additionally, we may need to discuss when UE-B receives this set from multiple UE-A(s). In our understanding, we need at least to agree about UE-B implementation.

	Interdigital
	Option 1, 2 and 3
	We think it is too early to preclude any of the listed options.  The design details on should be determined first before evaluating UE B’s action upon the received assistance information.  For example, Option 3 can be applicable when UE B doesn’t do sensing.  We expect standard impact by all these options.  

	CEWiT
	Option 2 and 3
	We feel option 2 is needed to be considered in order to ensure reliability since sometimes alone assistance information is not suitable.
Option 3 will be useful in some scenarios and will help in power saving as well.where UE-B completely skips sensing if needed




1.6	Other aspects for “Inter-UE coordination”

· Q1: In case when it is necessary to discuss/specify additional aspects other than those in Section 1.1/1.2/1.3/1.4/1.5, please specify it in details.

	Company
	Comment

	ZTE
	In order to achieve the convergence on detailed solution above, we may need to specify the trarget cast type firstly. Otherwise, all options are open for discussed and the whole progress may be impacted.

	Intel
	The analysis of inter-UE coordination schemes shows that there is a lot of inter-UE coordination schemes that can be designed/considered for study. The inter-UE coordination schemes have many design flavours and require careful evaluation of multiple design aspects in many scenarios including realistic modelling of inter-UE information exchange as well as UE behaviours to facilitate performance improvement. 
We believe in order to progress discussion it would be good to see summary of evaluated schemes on the table that show performance gains under realistic evaluation assumptions as well as capture scheme details to establish common understanding within group on how it operates and what are the expected gains.

	FUTUREWEI
	We see significant obvious benefits for UE coordination: better system performance with low-level interference coordination,, reduced complexity UEs that do not need to perform sensing, reduced power consumption, deployment of hierarchical systems, which are particularly useful for public safety, just to name a few. Thus, there is no need for RAN1 to spend time studying the benefits for coordination, and RAN1 can conclude as soon as now that UE coordination is beneficial and should be standardized.

	Mitsubishi
	We see benefits for inter-UE coordination for all cast types and are in favor of specifying

	Samsung
	We think the supported scenario for inter-UE coordination need to be discussed at first.
-	Supported cast types: Unicast, groupcast, broadcast
-	A UE providing coordinating information
· Scenario A: Other than RX UE can be the coordinating UE
· Scenario B: RX UE only is the coordinationg UE

	Apple
	Based on WID, we also need to consider solutions for consecutive packet loss. 

	Qualcomm
	We agree with Intel. It would be very beneficial to collect all available evaluation results and corresponding underlying assumptions (e.g. how coordination information is determined, how coordination information is used, delay and relaibity of coordination information).

Additional enhancement for latency and reliability, e.g. selecting from among the earliest available resources in the selection window for the initial transmission, minimum number of retransmissions per TB should also be considered. 

	NTT DOCOMO
	We agree with Intel and QC.
In addition, enhancement other than ‘inter-UE coordination’ should be discussed, which is not precluded in WID in my understanding. We are not sure why at least there is no input table. Or other enhancement is completely precluded?

	Xiaomi
	We may need to first clarify whether inter-coordination can be used for all the cast types.

	Lenovo/MoTM
	1. Multiple trigger/request of coordination message needs to be defined and each of the trigger/request is defined for a specific purpose 
For e.g, First trigger/request is for transmitting a coordination message containing time domain resource information which includes set of slots that are preferred or not preferred for UE
Second trigger/request is for transmitting a coordination message containing frequency domain resource information which includes set of frequeny domain resource that are preferred or not preferred for UE
Third trigger/request is for transmitting a coordination message including both time & frequency domain information 

2. Post collision indication using enhanced feedback mechanism should be studied
Improve reliability of groupcast transmission by supporting CQI reporting by a group of UEs

	OPPO
	We suggest to further discuss which cast type(s) inter-UE coordination can be used in.
From out point of view, inter-UE coordination can only be used in unicast and groupcast with limited number of group members.

	vivo
	Scenario and cast type to be justified firstly

	CATT
	How to determine the coordinated UE should be discussed, which is related to the scenarios and cast types. 

	Huawei/HiSilicon
	Before going into detailed designs, we think it’s better that companies can discuss and align on the issues that mode 2 resource allocation enhancements need to address considering the the feasibility and benefits.
From our side, include will be judging solutions in terms of how they handle hidden nodes, exposed nodes, half duplex constraint, power saving, and consecutive packet loss.

	Ericsson
	We need to clarify the scenario we are targeting before digging up the detailed solutions in order to implement appropriate signaling and UE behavior. 


	MediaTek
	A set of resource can be sent explicitly by resource list or implicitly by indicator. Except for the time/frequency resources, the DMRS resources (e.g., DMRS pattern) can also be included. 
The backward compatibility issue should be considered the co-existence of Rel’16 and Rel’17 UEs in the same resource pool. 
The communication cast type and the coordination message transmission cast type can be decoupled. For example, UE-A may communicate with UE-D in unicast. However, UE-A may transmit/broadcast coordination information to UE-B/UE-C for protect UE-D’s transmission from interference.

	LGE
	First of all, it is necessary to define how to perform congestion control with respect to the inter-UE coordination information. For instance, since it is not preferable that UE-A loose TX chance for its own data due to transmitting inter-UE coordination information, it can be considered that UE-A does not consider resoruces used for transmitting inter-UE coordination information for counting CR. 

Next, it is necessary to investigate how to guarantee the minimum ratio of candidate resources that can be used for PSSCH transmission over a resource selection window. For instance, when the minimum ratio after applying the inter-UE coordination information is smaller than X%, the UE will cancel to use the inter-UE coordination information in its resource selection. 

Next, it is necessary to consider how to update excluded resources associated with the non-monitored slot of UE-B by using the inter-UE coordination information. For instance, if UE-A monitors SCI in non-monitored slot of UE-B, and if the UE-A transmits sensing results based on the SCI monitored in the slot, the UE-B can use it as if the UE-B monitors SCI in the non-monitored slot.

	Bosch
	From companies comments, it seems we are targeting a multi variant and multi flavor design. Therefore, we need to agree that Rel 17 should have a limited scenarios first to be realized easier. We suggest to confine our discussion in (1) reliability, (2) latency, and (3) minimum overhead.  Additionally, we agree with Ericsson that we need to define a scenario first before we end up with more flavors.

	Interdigital
	A multitude of design options (scenario, cast type, content of request, content of resource set, etc.) of the inter-UE coordination should be first discussed so that further details of the specific UE behaviors can be discussed later.  




2. Email discussion for 2nd round
Please provide your view on Section 2.1 by November 9th, 4:59pm UTC. Based on the collected view, I’ll make a set of proposals that will be discussed and finalized by November 10th.  Note that depending on GTW schedule/Chairman’s request, it could be possible that FL’s proposals are made before the deadline mentioned above. Considering this possibility, it would be highly appreciated if companies provide their inputs as soon as possible.

· [103-e-NR-Sidelink-Enh-03] Email discussion/approval for feasibility and benefits for mode 2 enhancements – Seungmin (LGE)
· 1st check point: 11/5
· 2nd check point: 11/10
· 3rd check point: 11/12


2.1	Draft proposals for conclusions #1

Originally, I thought that after discussing the details of inter-UE coordination schemes, we can make the relevant agreements. However, after reviewing companies’ inputs, there were concerns that it is not clear with whether the proposed schemes are really beneficial/feasible, and before agreeing the details of inter-UE coordination, such aspect should be firstly discussed/concluded. So, I made the following observation based on companies’ evaluation results. Note that as RAN1 needs to send LS to RAN plenary at this meeting, it is necessary to conclude which scheme is feasible/beneficial or needed to have further study.

FL’s observation (i.e., it is not intended to be captured in chairman’s note):
· Based on evaluation results submitted in RAN1#103e meeting, following observation is made for each evaluated inter-UE coordination scheme.
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B [R1-2007616][R1-2007689][R1-2008190][R1-2008861][R1-2008879][R1-2008999][R1-2009273]
· E.g., the information is determined based on other UEs’ reserved resources obtained from UE-A’s sensing operation, resources that cannot be used for UE-A’s reception, etc.
· Observation:
· For the case when the signaling overhead and additional latency for the inter-UE coordination are not considered in the evaluation, it is observed that the scheme outperforms over Rel-16 Mode 2 resource selection procedure.
· For the case when the signaling overhead and additional latency for the inter-UE coordination are considered in the evaluation, some companies’ evaluation results show that there is no performance gain of the scheme compared to Rel-16 Mode 2 resource selection procedure.
· UE-A sends indication of resource conflict to UE-B [R1-2009273]
· E.g., the resource conflict is determined based UE-A’s observation on the occurrence of resource overlapping with other UEs.
· Observation:
· A company’s evaluation result shows that the performance gain of the scheme is achieved compared to Rel-16 Mode 2 resource selection procedure.
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B [R1-2007896]
· E.g., the information includes more than 3 of UE-A’s reserved resources that are inside or outside 32 slot window.
· Observation:
· A company’s evaluation result shows that the performance gain of the scheme is achieved compared to Rel-16 Mode 2 resource selection procedure.
· Note that in RAN1#103e meeting, some companies [R1-2009273][R1-2008999] submitted evaluation results for Mode 2 enhancement schemes other than inter-UE coordination scheme, which shown that the performance gain of the schemes is achieved compared to Rel-16 Mode 2 resource selection procedure.


Based on the above observation (obtained from reviewing companies’ evaluation results), I made the following proposals for conclusion. Please provide your view on them.
 

· Q1: Do you agree the following proposal for conclusion?

· Proposal for conclusion:
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary

	Company
	Answer
	Comment

	Samsung
	
	This modified direction looks good for us. For proposal 1, we think that adding “for UE-B’s transmission” as below can further clarify the purpose of this scheme.

FL’s proposal 1 for conclusion:
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its reserved resources for UE-B’s transmission beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary

	Apple
	
	We have one comment on the second sub-bullet of FL’s proposal 1. We suggest the following modification:

"UE-A sends indication of resource conflict and/or half-duplex issue to UE-B" 

This is to cover the case that a reserved resource of UE-B is on the same slot as UE-A's (or Rx UE’s) selected or reserved resource.

	Qualcomm
	
	I’m not sure whether the FL observation would be captured or not, but I have some questions and comments if it is intended to be captured:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B: 
· It would be good to indicate if the proposals work for only one cast type or more.
· I think it would be clearer to use “latency” instead of “additional latency” as the latter could be interpreted to mean that there are two levels of latency, but the evaluations in my understanding assumed either zero or non-zero latency.
· In R1-2009273, our non-zero latency evaluations for sharing resource preference used non-dedicated resources. This could be useful information to include in the summary for other evaluations as well.
· UE-A sends indication of resource conflict to UE-B: 
· For the results when a conflict indicator is sent, we included both latency and resource overhead in our evaluations. This is isn’t clear from the FL observation, especially since latency and overhead were mentioned in the previous bullet but not in this one.
· " E.g., the resource conflict is determined based on UE-A’s observation on the occurrence of resource overlapping with other UEs resources from different UEs that overlap in time or time and frequency .”
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B 
· Are those reserved or only selected resources?
· For the last bullet in the observation, we presented both latency and performance gains in R1-2009273, not only performance. I believe R1-2008999 also presented latency gains.

In Proposal 1, my understanding is that a conflict already includes both collisions and half-duplex issues, but it could be good to update the text to make that clear.

	CMCC
	
	The proposed conclusion seems not so clear to us towards how the inter-UE coordination schemes are categorized. If my understanding is correct, resources that are observed conflicts and half duplex problem is somehow a kind of resources not preferred for UE-B’s transmission (Please correct me if I miss something). In this way, I wonder the fundamental difference between the first and second bullet and it would be appreciated if you elaborate more clearly. 
In current version, the first bullet “UE-A sends information of preferred and/or non-preferred set of resources to UE-B” seems that UE-A sends coordination information before UE-B reserves its transmission resource. While the second bullet “UE-A sends indication of resource conflict to UE-B” seems that UE-A sends coordination information after UE-B reserves its transmission resource at least once.

	ZTE
	
	The proposed category of scheme for inter-UE coordination can be considered as starting point for discussion. 
W.r.t the “RAN1 draws conclusions…”, just curious about what is plan for it. Do we need to justify the benefit of each scheme via email discussion or just guidance for GTW session? 
For the scheme-1 (i.e., reporting the preferred resource for UE-B’s transmission), performance gain is observed in our contribution (R1-2008879), with consideration on the latency/overhead for UE-A’s report.

	Intel
	
	On observation
Thanks a lot for trying to come up with observation on provided performance evaluation so far. We appreciate this direction and believe it can help progress to decide on appropriate solutions for inter-UE coordination.
On current observation we see it as still quite high level. In our view, inter-UE coordination is not limited to the type of exchanged information. It would be also very interesting to see summary of evaluated scenarios and at least major principles of the proposed inter-UE coordination solutions as well as gains observed by companies. In order to have clear picture on this we would like to see summary of evaluated schemes across companies and evaluation scenarios that were conducted so far. We understand that it is not easy to provide all details and correct interpretations of evaluated schemes on behalf of all companies and therefore we would like to propose each company to fill in the template table (as an example below) that can be used for preparation of contribution outlining summary of the provided results.
	Evaluation Scenario
	Inter-UE coordination information shared by UE-A
	Physical channel carrying inter-UE coordination by UE-A and latency
	Condition to trigger inter-UE coordination and how it is modeled
	UE-B behavior once inter-UE coordination information from UE-A is received
	Gain vs Rel.16 Mode-2

	Broadcast, Highway, Periodic (BHP)
	
	
	
	
	

	Broadcast, Highway, Aperiodic (BHA)
	
	
	
	
	

	Groupcast, Highway, Periodic (GHP)
	
	
	
	
	

	Groupcast, Highway, Aperiodic (GHA)
	
	
	
	
	

	Unicast, Highway, Periodic (UHP)
	
	
	
	
	

	Unicast, Highway, Aperiodic (UHA)
	
	
	
	
	

	Broadcast, Urban, Periodic (BUP)
	
	
	
	
	

	Broadcast, Urban, Aperiodic (BUA)
	
	
	
	
	

	Groupcast, Urban, Periodic (GUP)
	
	
	
	
	

	Groupcast, Urban, Aperiodic (GUA)
	
	
	
	
	

	Unicast, Urban, Periodic (UUP)
	
	
	
	
	

	Unicast, Urban, Aperiodic (UUA)
	
	
	
	
	


On proposal
We are OK in principle but would like to propose several changes:
1) The proposed categorization only provides classification in terms of content of inter-UE coordination information. Ideally it should be accompanied by description of how this information is used and how this information sharing is triggered. Therefore, the following change is proposed: “The schemes for inter-UE coordination information are is categorized as follows:”
2) We would like to add one more solution to the list which is based on forwarding of UE-A control information (including reserved resources) by UE-B. 
Finally, we suggest the following modification to the proposal:

“The schemes for inter-UE coordination information are is categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· Forwarding by UE-A sidelink control information (including reserved resources) received from UE-B.”

	Fraunhofer
	Support
	We are supportive of the proposed conclusion, and all of the sub-bullets.
We feel that sub-bullet 2, 3 and 4 (from Intel) are essentially examples of an indication for non-preferred resources. Similarly, we can include examples of preferred set of resources, such as candidate resource sets.

	Huawei, HiSilicon
	
	By “categorized” we understand that RAN1 will continue to discuss these, but is not yet agreeing to design one or more of them.

Future discussions would be structured into these categories. This means there has to be reliable separation between them – and the third sub-bullet should be removed because it can be categorized into the first bullet since it appears to be “non-preferred” resources. 

Alternatively, the “non-preferred” resources of the first bullet can be a separate category instead of having the 3rd bullet.

Huawei, HiSilicon (v116): We provided some further comments in “Huawei, HiSilicon (v116)” below.

	Panasonic
	
	We are fine with updated direction. We support proposal with modification by Samsung and Apple. (Pana2) As similar to CMCC and Huawei, to clarify the difference of 1st sub-bullet of "non-preferred set" and 2nd/3rd sub-bullets would be useful as email discussion. If 1st sub-bullet says future preferred/non-preferred resource and 2nd sub-bullet says "conflicted" resource as past, we see the difference. If 2nd sub-bullet includes "possible conflicted resources" based on reservation information, 2nd sub-bullet can be subset of 1st sub-bullet. The reserved resources in 3rd sub-bullet would be future resources. If 1st sub-bullet is future and not limited to 1st SCI indication capability to UE-B, 3rd sub-bullet is subset of 1st bullet.

	vivo
	
	Regarding 1st sub-bullet, ‘preferred and/or non-preferred set of resources to UE-B’ is not precise, I think the intention is ‘preferred and/or non-preferred set of resources to UE-B’s transmission’, correct?
If our understanding on 1st sub-bullet is correct, it seems sub-bullet 2/3 are not orthogonal with sub-bullet 1. So, it is suggested to further refine the 1st sub-bullet to reflect the solution precisely, or organize the category based on discussion in chapter 1.1.

Moreover, based on 2nd bullet, it seems that RAN1 is going to collect more evaluation result to prove the benefit of the listed solutions in next meeting? If my understanding is correct, could you add ‘for evaluation purpose’ in the 1st bullet?

Regarding collection of evaluation result, we agree with the Intel.

	Kyocera
	
	We believe a sufficient discussion has been done with respect to cast type, overhead and latency. Therefore, we’re ok with the first two sub-bullets except a cast type(s) could be applied to each category 1 and 2. 

The third category (3rd sub0bullet) is very subjective and not yet clear. Therefore, we propose to remove 3rd sub-bullet.

	OPPO
	
	If our understanding is current, the 3 sub-bullets are used to cover types of information sent from UE-A to UE-B for inter-UE coordination. As per the WID, the information sent from UE-A to UE-B is a resource set (reproduced below), in this regard, the main bullet and sub-bullets of the proposal above seem not consistent with WID. 

· Inter-UE coordination with the following until RAN#90.
· 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.
Furthermore, we share the view with some other companies that the 2nd and 3rd sub-bullets can be regarded as 2 instances of the first sub-bullets.


	Futurewei
	
	For the first bullet (3rd sub-bullet if it is kept), we would like to propose editing 
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
It is not necessary to restrict the scheme to the first SCI.

For the second bullet, simply based on the use cases for coordination (UE relaying for PS, etc.), RAN1 has enough material to conclude that inter-UE coordination is beneficial and should be standardized. Performance evaluations can be used to quantify the benefit for the purposes of downselection (if needed), but RAN can be informed now that we are getting to work. 


	Xiaomi
	
	We are generally fine with FL’s proposal but would like to further clarify the 1st bullet. 
First, we think the 3rd sub-bullet of the 1st bullet should be removed. As stated in R1-2007896, “Once UE-B receives the assistance information from UE-A, the UE-B can decide the resources provided by the assistance information as resource set which is preferred not to be used by UE-B’s transmission.” Therefore, we think the 3rd sub-bullet is only a special case of the 1st sub-bullet, and should be combined with the 1st sub-bullet
.
In addition, we think the 2nd sub-bullet should be further divided into two cases: indication of a conflict already happened or a conflict not yet happen. From our understanding, if the assistance is for a conflict not yet happen, it should be included in the 1st sub-bullet as one case of UE-B not preferred resource. Therefore, we propose to revise the 2nd sub-bullet into “UE-A sends indication of happened resource conflict to UE-B”.


	CATT
	
	We share the same similar views with some companies, the non-preferred resource could be a separate sub-bullet, and 2nd and 3rd sub-bullets could be sub-bullets of non-preferred resource. 

	Huawei, HiSilicon
(v116)
	
	On FL’s observation:
We agree such observation may help companies better understand the performance of different schemes. However, for the 1st sub-bullet, i.e., “preferred and/or non-preferred”, the detailed solutions from companies are somehow different. And the current observation seems over-simplified.
In general, either or both UEs may perform sensing, depending on the scenarios, UE requirement for power saving, interference level, etc. So in our simulation (R1-2007616), we simulated the case when only UE-A senses, and the case when both UEs sense. And when only UE-A senses, we assume UE-A provides resources for multiple UEs within one group to avoid interference completely within this group. It is observed that in terms of PRR and SINR, the scheme of only UE-A senses significantly outperforms over the scheme of both UE sense and Rel-16 Mode 2 in terms of PRR and SINR. And 2 slots latency is considered in our simulation.
So we suggest that the observation above can also be captured in the FL’s observations.
Some other comments:
· As commented previously, we suggest to separate “preferred” and “non-preferred” since companies’ simulations may focus only on one of them. And the 3rd sub-bullet can be one example of non-preferred.
· “preferred and/or non-preferred set of resources to UE-B” may not be very clear, e.g., is it preferred for UE-B’s transmission, or preferred for UE-A’s reception. We assume the intention is for UE-B’s transmission.
· In the 1st sub-sub-bullet, maybe saying “based on UE-A’s sensing operation” is enough, “other UEs’ reserved resources obtained from” can be removed to avoid any confusion.
In summary, we suggest the following changes to FL’s observation (note: the reference in yellow maybe subject to change depending on they focus on preferred, or non-preferred, or both)

· UE-A sends information of preferred and/or non-preferred set of resources for UE-B’s transmission to UE-B [R1-2007616][R1-2007689][R1-2008190][R1-2008861][R1-2008879][R1-2008999][R1-2009273]
· E.g., the information is determined based on other UEs’ reserved resources obtained from UE-A’s sensing operation, resources that cannot be used for UE-A’s reception, etc.
· Observation:
· For the case when the signaling overhead and additional latency for the inter-UE coordination are not considered in the evaluation, it is observed that the schemes outperforms over Rel-16 Mode 2 resource selection procedure, with larger gains when more UEs are coordinated by UE-A.
· For the case when the signaling overhead and additional latency for the inter-UE coordination are considered in the evaluation, some companies’ evaluation results show that there is no performance gain of the scheme compared to Rel-16 Mode 2 resource selection procedure.
· UE-A sends information of non-preferred set of resources for UE-B’s transmission to UE-B [R1-2007689][R1-2008190][R1-2008861][R1-2008879][R1-2008999][R1-2009273]
· E.g., resources that cannot be used for UE-A’s reception.
· Observation:

Regarding the 2nd main bullet in FL’s observation, we’d appreciate clarification from the feature lead as to why or where this is considered in-scope to the descriptions in the WID.

On the Proposal for conclusion
· As commented previously, we suggest to separate “preferred” and “non-preferred”, and the 3rd sub-bullet can be one example of non-preferred.
· When discussing the feasibility/benefits of each scheme, it is important to know their ability to address the issues faced by R16 Mode2, so we suggest to add such explanations to help companies better understand each scheme’s pros and cons.

In summary, we suggest the following changes:
· Proposal for conclusion:
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources for UE-B’s transmission to UE-B
· UE-A sends information of non-preferred set of resources for UE-B’s transmission to UE-B
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study, with regard to their ability to address the issues of hidden nodes, exposed nodes, half duplex constraint, power saving, and consecutive packet loss.
· Send an LS to RAN plenary


	Fujitsu
	
	In our understanding, the first sub-bullet implies that UE A sends a set of resources to UE B, and the second sub-bullet means that UE A sends an indication (but not in the form of a set of resources) to UE B. We can support these if the understanding is correct. As for the third sub-bullet, it is more related to how to signal a set of non-preferred resources sent from UE A to UE B. It is OK to be listed when summarizing the evaluation results. As for the proposal, we tend to either remove the third sub-bullet or put it under the first sub-bullet.
Moreover, we would like to add a sub-bullet for evaluation purpose, as
· UE-A forwards the data information to UE-B (Tx-UEs), if the half-duplex occurs between two Tx-UEs in case of HARQ option-1.
The reason to evaluate this scheme is, half-duplex may occur in both initial transmission and retransmission between two Tx-UEs. The probability is quite high in case of the short selection window, towards the short delay traffics. As an inter-UE coordination scheme, UE-A detects and predicts the half-duplex occurrences between two Tx-UEs based on the current reception and its reserved resources. UE-A feedbacks two ACKs to Tx-UEs, respectively, and then, forwards two data packets (as an assistance information) to Tx-UEs individually, according to the resources reserved by Tx-UEs. This could offer the capacity gain without any additional control and data channels.

	Lenovo/MoTM
	
	The first sub-bullet covers both second sub-bullet and third sub-bullet
On the third sub-bullet we think it should not limit UE-A only sends its reserved resources, UE-A may select more resources and only reserve part of the selected resources via SCI. UE-A intends to perform transmission on all selected resources not only the reserved resources. So we propose to make followed modification on the third sub-bullet. On the ‘beyond 1st SCI indication capability’ we think we should further discuss it as listed in the third sub-bullet of FL’s proposal 2. 
We propose to make followed modifications on the FL’s proposal
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources based on the sensing of UE-A or instructed by gNB to UE-B
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its selected reserved resources for UE-A’s transmission beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary


	NTT DOCOMO
	
	We are supportive of the direction.
For FL’s observation, the observation is so beneficial while it is not intended to agree something for this. We are fine with the three sub-bullets for observations.
For proposal for conclusion, such a conclusion is much better at the current phase. For ‘conflict’ of the 2nd sub-bullet, ‘at least in time-domain’ should be added to cover half-duplex issue and TX/TX overlap. Regarding whether ‘non-preferred’ includes overlap case, some companies assume included but other companies assume not included. We are OK to include it into the 1st bullet, but clarification of ‘including conflict indication’ should be added. Of course we prefer current three bullets.
Therefore, we suggest the following update:
· Proposal for conclusion:
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B
· UE-A sends indication of resource conflict at least in time-domain to UE-B
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary

	NEC
	
	First bullet: 
We share same view with vivo and Huawei on the ambiguity of first sub-bullet, i.e., is the set of resources preferred and/or non-preferred for UE-A or UE-B? it’s better to be modified as:
· UE-A sends information of preferred and/or non-preferred set of resources for UE-B's transmission to UE-B
This bullet can cover the case where the resources obtained from UE-A’s sensing operation, resources that cannot be used for UE-A’s reception, etc. Anyway, details of the set of resources could be FFS.
For the 2nd and 3rd sub-bullets, they are instance under the first sub-bullet. i.e., "indication of resource conflict", "information of its reserved resources" are kinds of non-preferred resources.
Second bullet: we are fine with it.

	Sharp
	
	We share similar view as some companies that the 2nd and 3rd sub bullets could be specific instances for the “non-preferred” resources. Also, we think it is better to indicate to UE B of the resource set which would be collided or reserved, to stick to WID description as mentioned by OPPO. Besides, 1st SCI in the 3rd sub bullet is not clear enough. We propose to modify as:
· Proposal for conclusion:
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B
· UE-A sends information of non-preferred set of resources to UE-B, e.g. indication of conflicting/conflicted resource(s), information of reserved resource(s) beyond its current SCI indication, etc.
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary

	MediaTek
	
	For the 2nd sub-bullet, it is unclear on the behavior of the received UE because “resource conflict” information itself (without RSRP results and/or priority information) can’t tell UE whether to take some actions. The indication (supposing a few bit) is neither sufficient to carry RSRP results/priority information nor useful to only carry “resource conflict” information. Instead, the indication should indicate whether the resource (e.g., reserved by the peer Tx UE) is (un-)preferred or (non-)acceptable clearly based on both the sensing results (RSRP strength and priority information) and resource conflict status. Therefore, the 2nd sub-bullet can be:
· UE-A sends indication of resource conflict availability to UE-B considering potential resource conflict, half-duplexing, etc.

For the 3rd sub-bullet, the intension is to extend the sensing coverage or sensing capability of UE-B. so it can be clarified as such:
· UE-A sends information of its reserved resources from other UEs beyond 1st SCI indication capability to UE-B

Regarding to LS for RAN plenary, if it is for conclusion of RAN1 study, “or requires more study” seems not necessary. Additionally, is there any schedule for sending LS to RAN plenary, e.g., this RAN1 meeting? 


	LGE
	Yes
	In our understanding, the schemes are categorized based on the evaluation results submitted in this meeting. 

For the first bullet, according to the contributions having evaluation results, at least UE-A performs its sensing operation and sends all or a subset of its identified candidate resources to UE-B.

For the second bullet, according to the contributions having evaluation results, UE-A checks whether resource collision or half-duplex conflict occurs or not for a given resource based on the detected SCI, and the UE-A sends conflict indication to UE-B. 

For the third bullet, according to the contributions having evaluation results, UE-A performs resource (re)selection procedure for its own transmission and sends all or a subset of its selected resources that can be used for its own transmission to UE-B. Compared to indication of reserved resources in R16 NR V2X, the number of reserved resources to be indicated can increase, or the set of indicated resources could be outside a window of which size is 32 slots. 

	Convida Wireless
	
	In general, we are fine with the direction of proposal and conclusion. We have the following understanding and update: 
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B to assist UE-B’s transmission
· For non-preferred set of resources to UE-B, the following could be included, e.g.,
· UE-A sends a set of resources that are not preferred for UE B’s transmission to UE-B.
· UE-A sends indication of resource conflict to UE-B which could indicate resource conflict due to collision, hidden node, half duplex, etc. 
· UE-A sends indication of resource conflict to UE-B
· UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination information schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary


	Spreadtrum
	
	We support FL’s proposal in general and suggest the following changes:
· Proposal for conclusion:
· The schemes for inter-UE coordination are categorized as follows:
· UE-A sends information of preferred and/or non-preferred set of resources to UE-B
· UE-A sends information of non-preferred set of resources to UE-B 
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary


	Sony
	
	On the first sub-bullet, if the preferred “and” non-preferred set of resources is supported by a company, “the preferred and non-preferred set of resources” could be considered as one of the categories, and it would be different from “preferred set of resources” and “non-preferred set of resources”. But if “the preferred and non-preferred set of resources” is not necessary, we prefer to separate the first sub-bullet into “preferred set of resources” and “non-preferred set of resources”. The second and third sub-bullets could be included into the non-preferred set of resources, but we are fine with keeping the categories as the non-preferred set of resources.

	CEWiT
	
	We are fine to support 1st and 2nd sub-bullet 

	Ericsson
	
	The second bullet (“RAN1 draws conclusions…”) reads a bit strange at this point. It is clear that further study is required in RAN1. We propose changing it to “RAN1 to furthers study each of the above inter-UE coordination schemes to conclude on their feasibility and benefits”.
Moreover, we would like to clarify the contents of the LS since we have not reached any conclusion yet.  In our view, such an LS should just mention that the study is ongoing but that no conclusion has been reached yet.

We would like the FL to also capture our name in the summary for the UE-A sends indication of resource conflict to UE-B since our contribution R1-2009073 also identifies this mechanism.


	InterDigital
	
	In principle we consider this proposal a good starting point.  However, in our view, the proposal focuses on the inter-UE coordination information content and we think it would be more helpful to discuss such content within a design framework.  The word “scheme” is used in the proposal, but we think “scheme” of inter-UE coordination should include more context, e.g. supported cast type, triggering condition, request content, etc.  We can first categorize such “scheme” and lay out the details under each scheme regarding supported cast type, information content, triggering condition, etc.  

Also, we’d like to see if categories of information can be clarified, because the currently defined information categories can overlap.  For example, non-preferred set of resources to UE-B can include all resources, time and/or frequency, that are not preferred by UE-A, and thus resources in which UE A detect a collision and UE A is limited by half-duplex constraint can be considered as types of non-preferred resources.  In our view, it is important to spell out that the 2nd category, i.e. the indication information can also be of small payload, e.g. single-bit, to indicate suitability of an already-reserved resources by UE B.  Again, this will be much more clear to discuss under a “scheme”. 

In addition, we propose to add one more category of inter-UE coordination information, which is “UE-A sends information of set of




· Q2: Do you agree the following proposal for conclusion?

· Proposal for conclusion:
· For the schemes identified as feasible/beneficial, at least the following aspects are further discussed.
· How UE-A determines the inter-UE coordination information
· When UE-A sends the inter-UE coordination information to UE-B
· How UE-A sends the inter-UE coordination information to UE-B
· How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission
· In which cast type the inter-UE coordination is supported

	Company
	Answer
	Comment

	Qualcomm
	
	In Proposal 2, “How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission and/or triggering retransmission” Triggering retransmission is a use case that has been discussed and the evaluations in our contribution show that it improves performance.

[QC 2] We would like to have some more clarification on the relation between Q1 and Q2 (the schemes identified as feasible/beneficial are all 3 mentioned in Q1, or just a subset of them depend on the outcome of the study). In our understanding, the discussion in Q1 and Q2 can be done in parallel. The feasibility/benefit of each scheme should be studied based on each of the listed aspects. To make the intention clearer, we would like to reword the first sentence of Q2 to

For the identified schemes, at least the following aspects are further discussed.

Also, to facilitate discussion, we think it is beneficial that companies give more details on their assumption used in their evaluation regarding the listed aspects. Those assumptions can be the starting point for the discussion of Q2. 

Inter-UE coordination should be supported for all cast types, we can further discuss how to accomplish that. So we think that the last bullet in Q2 is not needed.

We are also supportive of clarification wording from Intel. 


	CMCC
	Support
	

	ZTE
	
	Fine to take it as potential “guidance” for future discussion.

	Intel
	
	We would like to add the following modifications/clarifications

· How UE-A determines the content of inter-UE coordination information
· When UE-A sends the inter-UE coordination information to UE-B or other UEs
· How UE-A sends the inter-UE coordination information to UE-B or other UEs
· How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission
· In which cast type the inter-UE coordination is supported


	Fraunhofer
	Support
	We are fine to consider the listed aspects for further discussions.

	Huawei, HiSilicon
	
	We are OK to take at least these points into consideration. For the final bullet, we will need to consider the cast type of the inter-UE coordination information itself, as well the cast type it can coordinate, e.g. “In which cast type the inter-UE coordination is supported and reported”; indeed not all cast types may be efficient for inter-UE coordination.

On the changes suggested by Intel, it would seem logically that if UE-A is specifically sending the information to another UE, then it is a UE-B. What is meant more precisely by “sending to … other UE”?

Huawei, HiSilicon (v116): We provided some further comments in “Huawei, HiSilicon (v116)” below.

	Samsung
	
	In addition to the list in the current proposal, we need to discuss for the followings:
· Contents and container of inter-UE co-ordination message/signal from UE-A to UE-B
· If and when UE-B triggers UE-A to send inter-UE coordination information, contents and container of trigger message/signal from UE-B to UE-A

	Panasonic
	
	We are fine with listed aspects for further discussion.

	vivo
	
	Regarding the last bullet. When we discuss the cast type, it refer to ‘Cast type of UE-B’s transmission’? Shall we make it clear?

	Kyocera
	
	In our view “which cast type..” should already be decided by now. 
Otherwise listing all the options we knowing the actual design goal is not useful. Anyhow, we’re fine listing them after  adding “other options will eb considered” and the last bullet  “which cast type..” is removed. 

	OPPO
	
	We are fine to list all the aspects as a guidance for further study, however, we prefer to replace “inter-UE coordination information” with “a set of resources” to align with the WID.

	Futurewei
	
	There was a request to add “or other UEs”. We think that the addition is redundant since UE B can represent any UE (specific or general)


	Xiaomi
	
	We are ok with listed aspects, the details of inter-UE coordination need to be discussed after conclusion on the first proposal.

	CATT
	
	We are fine with the listed potential enhancing aspects for further study.
And we are also fine with intel’s update except “or the other UEs”. 

	Huawei, HiSilicon (v116)
	
	It seems the following aspect is missing and needs to be discussed:
· Contents of the inter-UE coordination information

We assume “When UE-A sends the inter-UE coordination information to UE-B” refers to Section 1.2 of this FLS, so trigger-based or non-trigger based belong to this issue, right?

	Fujitsu
	
	We are fine to the proposal, in general. As pointed out by QC, companies should give more details on their assumptions used in their evaluations, in consideration of ideal/realistic control information, latency, etc.

	Lenovo/MoTM
	
	We agree with the modifications proposed by Intel, UE-A may not only transmit the set of resource to UE-B but also other UEs. And we propose to make followed modification on the FL’s proposal:
· For the schemes identified as feasible/beneficial, at least the following aspects are further discussed.
· How UE-A determines the content of inter-UE coordination information
· When UE-A sends the inter-UE coordination information to UE-B other UEs
· How UE-A sends the inter-UE coordination information to UE-B other UEs
· How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission and/or by triggering resource (re)selection
· In which cast type the inter-UE coordination is supported 


	NTT DOCOMO
	
	We are supportive this guidance-like conclusion.
It seems that one aspect should be added: 
· How UE-A determines UE-B to send the inter-UE coordination information
In addition, for the 4th bullet, UE-B may not use the information. So the following update would be necessary.
· How/when/whether UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission
Furthermore, in some outcome of categorized mechanisms at Q1, reception perspective at UE-B might need to be discussed. The following bullet should be added:
· How/when/whether UE-B tries to receive the inter-UE coordination information

	NEC
	
	It seems that "other assistance information" discussed and support by majority last meeting is excluded, we propose to add "other necessary assistance information, if any" as additional bullet.

	Sharp
	
	We are generally fine with FL’s conclusion. Besides, we wonder whether we need to add a sub bullet of “When UE-A determines the inter-UE coordination information”.

	MediaTek
	
	Regarding to the last sub-bullet about the cast type, it is unclear for the data communication cast type or the inter-UE coordination message cast type. They can be different, e.g., the data communication between UE-A and UE-C is unicast whereas the inter-UE coordination message from UE-A to UE-B/Others is broadcast. 
To our understanding, the inter-UE coordination message can be at least unicast or broadcast. The data communication cast type can be focused/prioritized for the unicast. So the last sub-bullet can be clarified as such:
· In for which data communication cast type the inter-UE coordination is supported
Additionally, if this proposal is to list all aspects for “feasibility/beneficial” evaluation, then more aspects should be considered, such as:
· Backward compatibility (i.e., applicable/decodable for Rel’16 UE)
· Performance (latency and PRR)

	LGE
	Yes
	In our understanding, other consideration is not precluded at this moment, so “at least” is included in the main sentence. 

Currently, it would be decision point whether UE-A’s inter-UE coordination information is transmitted to UEs other than the intended TX UE of the UE-A. 

Regarding the cast type, we are fine with the clarification suggested by HW. 

	Convida Wireless
	
	We are ok with the FL proposal for conclusion for the information schemes identified as feasible/beneficial and several aspects are further discussed.

	Spreadtrum
	
	We are fine to discuss the listed aspects listed in this proposal and one additional bullet should be added:
· How UE-B sends assisted information to UE-A. In some cases, UE-B needs to send assisted information to help UE-A determine "a set of resource".
Furthermore, we agree with OPPO to replace “inter-UE coordination information” with “a set of resources” to align with the WID.


	Sony
	
	In our understanding, RAN1 will study what kind of information is feasible/beneficial for the inter-UE coordination information like Q1 first. So “the schemes” should be “the inter-UE coordination information” in the main bullet.


	CEWiT
	support
	We are fine with the listed proposals for further discussion.

	Ericsson
	
	We are supportive in general of the topics in the proposal. 
However, we would like to add some more specific information in some of the topics and an additional topic to cover:
· How/when UE-B requests/asks for the coordination information from UE-A including feasibility of different casting types.
· How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission including triggering re-selection of the current transmission
· The last point can be modified to: “In which cast type a particular the inter-UE coordination scheme is supported”

	InterDigital
	Support
	We think the 2nd question in the proposal entails more design aspects (specifically on UE-B request transmission) than other questions and thus it could be helpful to spell them out at this phase of the discussion.  For example, we can add a sub-bullet to the 2nd question as below
· When UE-A sends the inter-UE coordination information to UE-B
       “If/When/How UE-B sends an inter-UE coordination request to UE-A”





2.2	Draft proposals for conclusions #2

Considering other companies’ inputs, I updated my observation and also made the table used for collecting the details of evaluation results. Note that the observation is derived based on the submitted evaluation results (i.e., not based on the proposal without any evaluation results). I think that this table would be useful to discuss/decide whether each of the evaluated inter-UE coordination schemes is feasible/beneficial or requires more study, and based on the outcome of this discussion, we can make the contents of LS to be sent to the RAN plenary in this RAN1 meeting.

FL’s observation (i.e., it is not intended to be captured in chairman’s note):
· Based on evaluation results submitted in RAN1#103e meeting, following observation is made for each evaluated inter-UE coordination scheme.
· UE-A sends the set of resources preferred for UE-B’s transmission to UE-B 
· e.g., UE-A determines the set of resources preferred for UE-B transmission based on its sensing result and sends it to UE-B [R1-2007616, Huawei][R1-2007689, vivo][R1-2008190, Samsung] [R1-2008879, ZTE][R1-2008999, Intel]
· Observation: 
· Companies have divergent views on whether/how much gain can be achieved by the scheme compared to Rel-16 Mode 2 resource selection procedure
· Assumptions on additional latency/signaling overhead in inter-UE coordination procedure and information exchange are different among different companies
· UE-A sends the set of resources preferred not to be used for UE-B’s transmission to UE-B 
· e.g., UE-A determines the set of resources preferred not to be used for UE-B transmission based on its sensing result and sends it to UE-B [R1-2009273, Qualcomm][R1-2008861, Mitsubishi]
· Observation: 
· Companies have divergent views on whether/how much gain can be achieved by the scheme compared to Rel-16 Mode 2 resource selection procedure
· Assumptions on additional latency/signaling overhead in inter-UE coordination procedure and information exchange are different among different companies
· e.g., UE-A sends indication of resource conflict to UE-B [R1-2009273,Qualcomm][R1-2007788, Fujitsu]
· Observation:
· A company’s evaluation result shows that the performance gain of the scheme is achieved compared to Rel-16 Mode 2 resource selection procedure.
· e.g., UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B [R1-2007896, LGE]
· Observation:
· A company’s evaluation result shows that the performance gain of the scheme is achieved compared to Rel-16 Mode 2 resource selection procedure.

	Source
	Evaluation Scenario
	What is the relationship between UE-A and UE-B including additional latency and signaling overhead model
	How UE-A determines the inter-UE coordination information including the form of the information
	When UE-A sends the inter-UE coordination information to UE-B
	How UE-A sends the inter-UE coordination information to UE-B including container and signaling overhead model
	How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission including additional latency model 
	Gain over Rel.16 Mode-2 RA

	
	Broadcast, Highway, Periodic (BHP)
	
	
	
	
	
	

	
	Broadcast, Highway, Aperiodic (BHA)
	
	
	
	
	
	

	
	Groupcast, Highway, Periodic (GHP)
	
	
	
	
	
	

	
	Groupcast, Highway, Aperiodic (GHA)
	
	
	
	
	
	

	
	Unicast, Highway, Periodic (UHP)
	
	
	
	
	
	

	
	Unicast, Highway, Aperiodic (UHA)
	
	
	
	
	
	

	
	Broadcast, Urban, Periodic (BUP)
	
	
	
	
	
	

	
	Broadcast, Urban, Aperiodic (BUA)
	
	
	
	
	
	

	
	Groupcast, Urban, Periodic (GUP)
	
	
	
	
	
	

	
	Groupcast, Urban, Aperiodic (GUA)
	
	
	
	
	
	

	
	Unicast, Urban, Periodic (UUP)
	
	
	
	
	
	

	
	Unicast, Urban, Aperiodic (UUA)
	
	
	
	
	
	




Also based on other companies’ comments, I updated the proposals that will be used for the discussion in today’s GTW. 

· Proposal for conclusion:
· The schemes of inter-UE coordination in Mode 2 are categorized as follows:
· UE-A sends the set of resources preferred for UE-B’s transmission to UE-B
· e.g., UE-A determines the set of resources preferred for UE-B transmission based on its sensing result and sends it to UE-B
· UE-A sends the set of resources preferred not to be used for UE-B’s transmission to UE-B
· e.g., UE-A determines the set of resources preferred not to be used for UE-B transmission based on its sensing result and sends it to UE-B
· e.g., UE-A sends indication of resource conflict to UE-B
· e.g., UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B
· RAN1 draws conclusions on whether each of the above inter-UE coordination schemes is feasible/beneficial or requires more study.
· Send an LS to RAN plenary


· Proposal for conclusion:
· For the schemes of inter-UE coordination identified as feasible/beneficial, at least the following aspects are further discussed.
· How/when UE-A determines the contents of ”A set of resources”
· When UE-A sends ”A set of resources” to UE-B
· How UE-A sends ”A set of resources” to UE-B 
· How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission
· For which cast type of data communication the inter-UE coordination is supported


3. Email discussion for 3rd round
3.1	Details of submitted evaluation results

As already shared in the email reflector, I made the following updated observation based on the submitted evaluation results. 

FL’s observation (i.e., it is not intended to be captured in chairman’s note):
· Based on evaluation results submitted in RAN1#103e meeting, following observation is made for each evaluated inter-UE coordination scheme.
· UE-A sends the set of resources preferred for UE-B’s transmission to UE-B 
· e.g., UE-A determines the set of resources preferred for UE-B transmission based on its sensing result and sends it to UE-B [R1-2007616, Huawei][R1-2007689, vivo][R1-2008190, Samsung] [R1-2008879, ZTE][R1-2008999, Intel]
· Observation: 
· Companies have divergent views on whether/how much gain can be achieved by the scheme compared to Rel-16 Mode 2 resource selection procedure
· Assumptions on additional latency/signaling overhead in inter-UE coordination procedure and information exchange are different among different companies
· UE-A sends the set of resources preferred not to be used for UE-B’s transmission to UE-B 
· e.g., UE-A determines the set of resources preferred not to be used for UE-B transmission based on its sensing result and sends it to UE-B [R1-2009273, Qualcomm][R1-2008861, Mitsubishi]
· Observation: 
· Companies have divergent views on whether/how much gain can be achieved by the scheme compared to Rel-16 Mode 2 resource selection procedure
· Assumptions on additional latency/signaling overhead in inter-UE coordination procedure and information exchange are different among different companies
· e.g., UE-A sends indication of resource conflict to UE-B [R1-2009273,Qualcomm][R1-2007788, Fujitsu]
· Observation:
· A company’s evaluation result shows that the performance gain of the scheme is achieved compared to Rel-16 Mode 2 resource selection procedure.
· e.g., UE-A sends information of its reserved resources beyond 1st SCI indication capability to UE-B [R1-2007896, LGE]
· Observation:
· A company’s evaluation result shows that the performance gain of the scheme is achieved compared to Rel-16 Mode 2 resource selection procedure.

To make the next step of discussion more efficient in terms of drawing conclusions on whether the proposed scheme of inter-UE coordination is feasible/beneficial or requires more study, I ask companies submitting the evaluation results in this meeting to fill the table below. It would be really helpful to discuss/decide the contents to be included in LS to RAN plenary in this meeting.

	Source (tdoc number)
	Evaluation Scenario
	What is the relationship between UE-A and UE-B, including additional latency and signaling overhead model
	How UE-A determines the set of resources, including the form of the information
	When UE-A sends the set of resources to UE-B
	How UE-A sends the set of resources to UE-B, including container and signaling overhead model
	How/when UE-B takes the received set of resources into account in the resource selection for its own transmission, including additional latency model 
	Gain over Rel.16 Mode-2 RA

	
	Broadcast, Highway, Periodic (BHP)
	
	
	
	
	
	

	
	Broadcast, Highway, Aperiodic (BHA)
	
	
	
	
	
	

	
	Groupcast, Highway, Periodic (GHP)
	
	
	
	
	
	

	
	Groupcast, Highway, Aperiodic (GHA)
	
	
	
	
	
	

	
	Unicast, Highway, Periodic (UHP)
	
	
	
	
	
	

	
	Unicast, Highway, Aperiodic (UHA)
	
	
	
	
	
	

	
	Broadcast, Urban, Periodic (BUP)
	
	
	
	
	
	

	
	Broadcast, Urban, Aperiodic (BUA)
	
	
	
	
	
	

	
	Groupcast, Urban, Periodic (GUP)
	
	
	
	
	
	

	
	Groupcast, Urban, Aperiodic (GUA)
	
	
	
	
	
	

	
	Unicast, Urban, Periodic (UUP)
	
	
	
	
	
	

	
	Unicast, Urban, Aperiodic (UUA)
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	Source
	Evaluation Scenario
	What is the relationship between UE-A and UE-B including additional latency and signaling overhead model
	How UE-A determines the inter-UE coordination information including the form of the information
	When UE-A sends the inter-UE coordination information to UE-B
	How UE-A sends the inter-UE coordination information to UE-B including container and signaling overhead model
	How/when UE-B takes the received inter-UE coordination information into account in the resource selection for its own transmission including additional latency model 
	Gain over Rel.16 Mode-2 RA

	Intel
(R1-2005897)
	Broadcast, Highway, Periodic (BHP)
	Two assisting UEs are selected. One is ahead and one is behind UE-B within a range of [300-400]m
	Candidate Resource Set is shared by assisting UEs
	Once resource selection is triggered at UE-B, the assistance info is provided to UE-B
	Genie aided information exchange (no actual transmission of assistance info) 
No overhead / latency is modelled
	Inter-section of candidate resource sets with a fallback to TX candidate resource set.
Both sets are updated every slot
	Up to 2% Average PRR gains are observed in [250..450]m range for genie-aided modelling

	Intel
(R1-2005897)
	Broadcast, Highway, Aperiodic (BHA)
	Two assisting UEs are selected. One is ahead and one is behind UE-B within a range of [300-400]m
	Candidate Resource Set is shared by assisting UEs
	Once resource selection is triggered at UE-B, the assistance info is provided to UE-B
	Genie aided information exchange (no actual transmission of assistance info)
No overhead / latency is modelled
	Inter-section of candidate resource sets with a fallback to TX candidate resource set.
Both sets are updated every slot
	No Average PRR gains

	LG 
(R1-2007896)
	Broadcast, Highway, Aperiodic (BHA)
	UE-A is all the UEs transmitting PSCCH/PSSCH.
UE-B is all the UEs successfully detect UE-A’s PSCCH/PSSCH transmission.
There is no additional latency and signalling overhead for the setup between UE-A and UE-B. 
	UE-A performs its resource selection procedure for PSCCH/PSSCH transmission, and the set of resources is reserved resources for UE-A’s PSCCH/PSSCH transmissions in the future.
	Once UE-A determines its reserved resources for its PSCCH/PSSCH transmission, the UE-A sends the set of resources. 
	UE-A selects one more PSCCH/PSSCH resource when it performs resource selection procedure to reserve PSCCH/PSSCH resources for its own data transmission. 

UE-A uses the first PSCCH/PSSCH resource to send the set of resources by using a single sub-channel PSCCH/PSSCH. 
	When UE-B triggers resource (re)selection procedure for its own transmission, UE-B will further exclude the set of resources provided by UE-A if the RSRP measurement based on the first PSCCH/PSSCH is higher than the RSRP threshold. 
It is not modeled that UE-B avoids slot location of UE-A’s reserved resources to handle half-duplex restriction. 
For UE-B perspective, there is no additional latency. For UE-A perspective, there could be additional latency since its data transmission will start from second available resource.
	2% PRR gain at 300m distance. 

	Mitsubishi
R1-2008861
	Groupcast, Highway, Periodic (GHP)
	UE As are a subset of the receivers of UE B chosen by a given selection mechanism.
	A set of resources including at least “black list” resources (e.g. similar to the resources excluded during step 7 in TS 38.214) is provided by UE-A
	Condition based (UE-A satisfies the condition of the selection mechanism). UE-B triggering may apply on top for overhead control.
	Genie aided, but phy layer transmission is assumed (UE-B uses recently updated assistance)
	Based on a mix of UE-A assistance and UE-B RSRP measurements (overriding assistance is avoided most of the times). 
	5-7% PRR gain in the [150…550]m range depending on the selection mechanism

	Fujitsu
R1-2007788
	Groupcast, Highway, Periodic (GHP)
	UE-B and UE-B’ incur the half-duplex issue, which is detected by UE-A. UE-A informs UE-B and UE-B’ for retransmission.
There is no additional control channel and latency.
	UE-A receives both packet from UE-B and UE-B’, and detects the half-duplex issue. 
	When UE-A detects the half-duplex issue, UE-A sends both UEs NACK on the PSFCH which is associated with PSCCH.

	UE-A sends NACK on the PSFCH to both UEs instead once the HARQ option-1 is involved.
Realistic transmission and reception of feedback.
	UE-B receives PSFCH which is associated with PSCCH.
	The PRR gain is about 1~2% in groupcast, but no additional control channel and latency.
Note that, half-duplex issue degrades the PRR performance about 1~2% regardless of the communication range. This limits the ceiling performance, and thus the stringent reliability may never be achieved.

	Qualcomm
R1- 2009273 (Post collision and HD notification)
	Groupcast, Highway, Aperiodic (GHA)
	Any UE A in the system 
	UE-A send NACK feedback indication to UE-B and UE-C if UE-B and UE-C transmits at the same time and are close to each other.

UE-A send NACK feedback indication to UE-B if it see UE-C transmits on a resource overlapping with UE B and the measured RSRPs are within a threshold.


	At NACK PSFCH resource
	Realistic transmission and reception of feedback, including IBE on PSFCH channel. A UE can transmit at most 5 concurrent PSFCH.
	UE B retransmit following existing R16 procedure
	20% range increases at 99 percentile PRR.

75% range increases at 99.5 percentile PRR.

	Qualcomm
R1- 2009273 (SCI forwarding)
	Groupcast, Highway, Aperiodic (GHA)
	UE As are receiver of UE B. 
	The coordination information is decoded SCIs from other UE C and measured RSRP + indication if UE A is receiving the data from UE C sent on the resource(s) reserved by UE C’s SCI
	All reservations are forwarded.

	Genie aid with signalling constrain: coordination information can only transmit together with UE A’s data.
	UE-B measures RSRP (P1) of the message from UE A. 
For a forwarded reservation, let P2 be the RSRP of the message from UE C that UE A measured.

If P1/P2 is higher than a 24 dB and UE A intend to receive data from UE C, UE B avoids using resource in the same slot as reserved resource to protect UE C from UE B IBE.

If P1/P2 is higher than 0dB and UE A intend to receive data from UE C, UE B avoids using resource overlapping reserved resource to protect UE C from UE B interference.

If P1/P2 is less than -24 dB and UE A intend to receive data from UE C, UE B avoids using resource in the same slot as reserved resource to protect UE B from UE C IBE.

If P1/P2 is less than 0dB and UE A intend to receive data from UE C, UE B avoids using resource overlapping reserved resource to protect UE B from UE C interference.


	No gain for PRR

	Intel
(R1-2008999, Scheme#1)
	Unicast, Highway, Periodic (UHP)
	UE-A (target RX) provides assistance info to UE-B (target TX).
	Candidate Resource Set is shared by assisting UE
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A 
	Genie aided information exchange (no actual transmission of assistance info)
	Inter-section of candidate resource sets with a fallback to TX candidate resource set.
Both sets are updated every slot
	3% Average PDR gain is observed at 320 m distance. 

	
	
	
	
	
	Realistic evaluation:
Sensing-based selection of PSCCH subchannel for assistance info response.
Assistance info request is genie aided.
5ms PDB for request and 5 ms for response.
	
	No gains in average PDR within [0..320] m range

	Mitsubishi
R1-2008861
	Unicast, Highway, Periodic (UHP)
	UE-A (target RX) provides assistance info to UE-B (target TX)
	A set of resources including at least “black list” resources (e.g. similar to the resources excluded during step 7 in TS 38.214) is provided by UE-A
	Once resource (re)-selection is triggered at UE-B, the assistance info is provided by UE-A
	Genie aided, but phy layer transmission is assumed (UE-B uses recently updated assistance)
	Based on a mix of UE-A assistance and UE-B RSRP measurements (overriding assistance is avoided most of the times).
	Up to 10% PRR gain

	Huawei/HiSilicon
R1-2007616
	Unicast, Highway, Periodic (UHP)
	Only UE-A senses: Only UE-A senses, and UE-A provides resources for multiple UEs (i.e., UE-Bs) within one group.  
Specifically, the highway topology defined in TR 37.885 is divided into three groups, the UE closest to the center of each group is designated as the coordinating UE of the group (i.e., UE-A), and provides resources to other UEs within the group.
2 slots latency is considered.
Signaling overhead is not considered.
	UE-A determines the set of resources based on its own sensing and resource exclusion procedure.
UE-A sends to UE-B the resources for UE-B’s transmission.

	When UE-A receives the trigger information from UE-B.
	Signaling overhead is not considered.
	UE-B uses the transmission resources provided by UE-A.


	Significant gain in terms of PRR:
PRR gain is 8%~13% in range 350m-500m.
Range increases from 250m to 400m @ PRR=95%.
From range=50m to range=500m, PRR of R16 Mode 2 drops by 20%, and PRR of the proposed scheme only drops by 6%.
Significant gain in terms of SINR:
4 dB gain @80% samples in SINR CDF curve.

	Huawei/HiSilicon
R1-2007616
	Unicast, Highway, Periodic (UHP)
	Both UEs sense-union: 
UE-A is UE-B’s receiver.
Both UE-A and UE-B sense, and UE-B determines its transmission resources based on the sensing results from both UE-A and UE-B.
2 slots latency is considered.
Signaling overhead is not considered.
	UE-A determines the set of resources based on its own sensing and resource exclusion procedure.
UE-A sends to UE-B the identified candidate resource set SA (as defined in TS 38.214 Section 8.1.4) obtained by UE-A’s sensing and resource exclusion procedure.
	When UE-A receives the trigger information from UE-B.
	Signaling overhead is not considered.
	UE-B takes the union of UE-B’s SA and UE-A’s SA to obtain the final candidate resource set, and further selects resources as per R16 Mode2.
	Small gain in terms of PRR:
PRR gain is 3%~5% in range 350m-500m.
Range increases from 250m to 300m @ PRR=95%.
From range=50m to range=500m, PRR of R16 Mode 2 drops by 20%, and PRR of the proposed scheme drops by 15%.
Small gain in terms of SINR:
1 dB gain @80% samples in SINR CDF curve.

	Huawei/HiSilicon
R1-2007616
	Unicast, Highway, Periodic (UHP)
	Both UEs sense-intersection: 
UE-A is UE-B’s receiver.
Both UE-A and UE-B sense, and UE-B determines its transmission resources based on the sensing results from both UE-A and UE-B.
2 slots latency is considered.
Signaling overhead is not considered.
	UE-A determines the set of resources based on its own sensing and resource exclusion procedure.
UE-A sends to UE-B the identified candidate resource set SA (as defined in TS 38.214 Section 8.1.4) obtained by UE-A’s sensing and resource exclusion procedure.
	When UE-A receives the trigger information from UE-B.
	Signaling overhead is not considered.
	UE-B takes the intersection of UE-B’s SA and UE-A’s SA to obtain the final candidate resource set, and further selects resources as per R16 Mode2.
	Almost no gain or even slightly loss in terms of PRR and SINR.

	Samsung
R1-2008190
	Unicast, Highway, Periodic (UHP)
	UE-A (target RX) provides assistance info to UE-B (target TX) 
	Candidate Resource Set is shared by assisting UE
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A
	Genie aided information exchange (no actual transmission of assistance info)
No overhead / latency is modelled
	UE-B uses resources indicated by UE-A for sidelink transmissions
	Up to 1% average PRR gain in [0..500] m range for Traffic model 1 

	
	
	
	
	
	
	
	Up to 19% average PRR gain in [0..500] m range for Traffic model 2

	ZTE
R1-2008879
	Unicast, Highway, Periodic (UHP)
	UE-A is RX UE and UE B is Tx UE.
Within the PDB of UE B, UE A should report the set of resources to UE B, e.g. PDB = 50ms, UE A sends the report in [5~10]ms.
	UE-A determines the set of resources based on its own sensing.
	According to the trigger of UE-B, UE-A should send a report of resources set to UE-B.
	The set of resources is carried on PSSCH.

The overhead is assumed as 300 bits  and carried by 10 PRBs.
	UE-B intersects the set of resources received from UE-A with SA  which is determined by its own sensing process,  then selects transmission resource within the  intersected set  randomly.
	PRR gain is 0.2 % in range for 320m.

	Intel
(R1-2008999, Scheme#1)
	Unicast, Highway, Aperiodic (UHA)
	UE-A (target RX) provides assistance info to UE-B (target TX).
	Candidate Resource Set is shared by assisting UE
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A 
	Genie aided information exchange (no actual transmission of assistance info)
	Inter-section of candidate resource sets with a fallback to TX candidate resource set.
Both sets are updated every slot
	No gains in Average PRD in [0..320] m range

	Intel
(R1-2008999, Scheme#2)
	
	UE-A(Target RX) performs sensing and indicates resources selected for reception from UE-B(Target TX)
Resource exclusion procedure running at UEs takes into account indicated by UE-A resources
	UE-A selects resources for reception from UE-B
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A
	Genie aided information exchange (no actual transmission of assistance info)
	UE-B uses resources indicated by UE-A for sidelink transmissions
	5% Average PDR gain is observed at 320m distance 

	
	
	
	
	
	Realistic evaluation:
Sensing-based selection of PSCCH subchannel for assistance info response.
Assistance info request is genie aided.
5ms PDB for request and 5 ms for response.
	
	15% Average PDR loss is observed at 320m

	Huawei/HiSilicon
R1-2007616
	Unicast, Highway, Aperiodic (UHA)

	Only UE-A senses: Only UE-A senses, and UE-A provides resources for multiple UEs (i.e., UE-Bs) within one group.
Specifically, the highway topology defined in TR 37.885 is divided into three groups, the UE closest to the center of each group is designated as the coordinating UE of the group (i.e., UE-A), and provides resources to other UEs within the group.
2 slots latency is considered.
Signaling overhead is not considered.
	UE-A determines the set of resources based on its own sensing and resource exclusion procedure.
UE-A sends to UE-B the resources for UE-B’s transmission.

	When UE-A receives the trigger information from UE-B.
	Signaling overhead is not considered.
	UE-B uses the transmission resources provided by UE-A.


	Significant gain in terms of PRR:
PRR gain is 5%~10% in range 350m-500m.
Range increases from 200m to 500m @ PRR=95%.
From range=50m to range=500m, PRR of R16 Mode 2 drops by 12%, and PRR of the proposed scheme  only drops by 4%.
Significant gain in terms of SINR:
4 dB gain @80% samples in SINR CDF curve.

	Huawei/HiSilicon
R1-2007616
	Unicast, Highway, Aperiodic (UHA)
	Both UEs sense-union: 
UE-A is UE-B’s receiver.
Both UE-A and UE-B sense, and UE-B determines its transmission resources based on the sensing results from both UE-A and UE-B.
2 slots latency is considered.
Signaling overhead is not considered.
	UE-A determines the set of resources based on its own sensing and resource exclusion procedure.
UE-A sends to UE-B the identified candidate resource set SA (as defined in TS 38.214 Section 8.1.4) obtained by UE-A’s sensing and resource exclusion procedure.
	When UE-A receives the trigger information from UE-B.
	Signaling overhead is not considered.
	UE-B takes the union of UE-B’s SA and UE-A’s SA to obtain the final candidate resource set, and further selects resources as per R16 Mode2.
	Almost no gain in terms of PRR and SINR.

	Huawei/HiSilicon
R1-2007616
	Unicast, Highway, Aperiodic (UHA)
	Both UEs sense-intersection: 
UE-A is UE-B’s receiver.
Both UE-A and UE-B sense, and UE-B determines its transmission resources based on the sensing results from both UE-A and UE-B.
2 slots latency is considered.
Signaling overhead is not considered.
	UE-A determines the set of resources based on its own sensing and resource exclusion procedure.
UE-A sends to UE-B the identified candidate resource set SA (as defined in TS 38.214 Section 8.1.4) obtained by UE-A’s sensing and resource exclusion procedure.
	When UE-A receives the trigger information from UE-B.
	Signaling overhead is not considered.
	UE-B takes the intersection of UE-B’s SA and UE-A’s SA to obtain the final candidate resource set, and further selects resources as per R16 Mode2.
	Small gain in terms of PRR:
Range increases from 200m to 300m @ PRR=95%.
Almost no gain in terms of SINR.

	
	
	
	
	
	
	
	

	
	Broadcast, Urban, Periodic (BUP)
	
	
	
	
	
	

	
	Broadcast, Urban, Aperiodic (BUA)
	
	
	
	
	
	

	
	Groupcast, Urban, Periodic (GUP)
	
	
	
	
	
	

	Qualcomm
R1- 2009273 (Post collision and HD notification)
	Broadcast, Urban, Aperiodic (BUA)
	Any UE A in the system 
	UE-A send NACK feedback indication to UE-B and UE-C if UE-B and UE-C transmits at the same time and are close to each other.

UE-A send NACK feedback indication to UE-B if it see UE-C transmits on a resource overlapping with UE B and the measured RSRPs are within a threshold.

UE-A send NACK feedback indication to UE-B if it is within 80% of communication range to UE-B and RSRQ is below a threshold
	At NACK PSFCH resource
	Realistic transmission and reception of feedback, including IBE on PSFCH channel. A UE can transmit at most 5 concurrent PSFCH.
	UE B retransmit following existing R16 procedure
	20% range increase at 99 percentile PRR.
100% range increases at 99.5 percentile PRR.

	Qualcomm
R1- 2009273 (SCI forwarding)
	Broadcast, Urban, Aperiodic (BUA)
	UE As are receiver of UE B. 
	The coordination information is decoded SCIs from other UE C and measured RSRP + indication if UE A is receiving the data from UE C sent on the resource(s) reserved by UE C’s SCI
	All reservations are forwarded.

	Genie aid with signalling constrain: coordination information can only transmit together with UE A’s data.
	UE-B measures RSRP (P1) of the message from UE A. 
For a forwarded reservation, let P2 be the RSRP of the message from UE C that UE A measured.

If P1/P2 is higher than 24 dB and UE A intend to receive data from UE C, UE B avoids using resource in the same slot as reserved resource to protect UE C from UE B IBE.

If P1/P2 is higher than 0dB and UE A intend to receive data from UE C, UE B avoids using resource overlapping reserved resource to protect UE C from UE B interference.

If P1/P2 is less than -24 dB and UE A intend to receive data from UE C, UE B avoids using resource in the same slot as reserved resource to protect UE B from UE C IBE.

If P1/P2 is less than 0dB and UE A intend to receive data from UE C, UE B avoids using resource overlapping reserved resource to protect UE B from UE C interference.


	No gain for PRR 

	Intel
(R1-2008999, Scheme#1)
	Unicast, Urban, Periodic (UUP)
	UE-A (target RX) provides assistance info to UE-B (target TX).
	Candidate Resource Set is shared by assisting UE
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A 
	Genie aided information exchange (no actual transmission of assistance info)
	Inter-section of candidate resource sets with a fallback to TX candidate resource set.
Both sets are updated every slot
	2% Average PDR gain is observed at 100 m distance.

	
	
	
	
	
	Realistic evaluation:
Sensing-based selection of PSCCH subchannel for assistance info response. 
Assistance info request is genie aided.
5ms PDB for request and 5 ms for response.
	
	No gains in Average PDR in [0..150] m range

	vivo
R1-2007689
	Unicast, Urban, Periodic (UUP)
	UE-A (target RX) provides assistance info to UE-B (target TX); one shot transmission is assumed
	UE-A (target RX) inform its transmission occasion to UE-B
	When UE-A change transmission occasion 
	1 sub-channel and 1 slot signalling overhead is assumed; 0ms latency is assumed
	Based on UE-A’s transmission occasion
	2%-3% PRR gain in 0-150m

	Intel
(R1-2008999, Scheme#1)
	Unicast, Urban, Aperiodic (UUA)
	UE-A (target RX) provides assistance info to UE-B (target TX).
	Candidate Resource Set is shared by assisting UE
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A 
	Genie aided information exchange (no actual transmission of assistance info)
	Inter-section of candidate resource sets with a fallback to TX candidate resource set.
Both sets are updated every slot
	No gains in Average PDR in [0..150] m range

	(R1-2008999, Scheme#2)
	
	UE-A (Target RX) performs sensing and indicates resources selected for reception from UE-B (Target TX)
Resource exclusion procedure running at UEs takes into account indicated by UE-A resources
	UE-A selects resources for reception from UE-B
	Once resource selection is triggered at UE-B, the assistance info is provided by UE-A
	Genie aided information exchange (no actual transmission of assistance info)
	UE-B uses resources indicated by UE-A for sidelink transmissions
	8% Average PDR gain is observed at 150m distance

	
	
	
	
	
	Realistic evaluation:
Sensing-based selection of PSCCH subchannel for assistance info response.
Assistance info request is genie aided.
5ms PDB for request and 5 ms for response.
	
	8% Average PDR loss is observed at 150m distance

	vivo
R1-2007689
	Unicast, Urban, Aperiodic (UUA)
	UE-A (target RX) provides assistance info to UE-B (target TX)
	UE-A (target RX) derives candidate resource set based on Rel-16 mode 2, the candidate resource set is informed to UE-B
	Once resource (re)-selection is triggered at UE-B, the assistance info is provided by UE-A
	1 sub-channel and 1 slot signalling overhead is assumed; 0ms latency is assumed
	Based on mixed candidate resource set derived by TX UE and RX UE
	2%-3% PRR gain in 100-150m





4. 
Agreements 
4.1	RAN1#103-e Meeting

Conclusion:
· The schemes of inter-UE coordination in Mode 2 are categorized as being based on the following types of “A set of resources” sent by UE-A to UE-B:
· UE-A sends to UE-B the set of resources preferred for UE-B’s transmission
· e.g., based on its sensing result
· UE-A sends to UE-B the set of resources not preferred for UE-B’s transmission
· e.g., based on its sensing result and/or expected/potential resource conflict
· UE-A sends to UE-B the set of resource where the resource conflict is detected
· FFS: details of resource conflict, e.g., including type of resource conflict
· FFS: details of sensing operation at UE-A side
· FFS: which type(s) of resource set information is(are) beneficial/feasible to which cast type(s)
· Note: these different types may be used in combination with each other
· From RAN1 perspective, further study on the feasibility/benefit of inter-UE coordination is required
· Send an LS to RAN plenary

Conclusion:
· For the schemes of inter-UE coordination identified as feasible/beneficial, at least the following aspects are further discussed.
· How/when UE-A determines the contents of ”A set of resources”, including consideration of UL scheduling
· When UE-A sends ”A set of resources” to UE-B, including which UE(s) sends it
· How UE-A and UE-B are determined
· How UE-A sends ”A set of resources” to UE-B, including container used for carrying it, implicitly or explicitly or both
· How/when/whether UE-B receives “A set of resources” and takes it into account in the resource selection for its own transmission
· How/whether to define the relationship between support/signaling of inter-UE coordination and cast type


5. Appendix A - Summary of contributions
· Q1: When does UE-A trigger or transmit the assistance information?
· Explicit Trigger-based based coordination procedures [2] [3] [4] [6] [7] [11] [12] [13] [16] [18] [20] [21] [22] [36] [23] [24] [27] [28] [30] [14]
· Explicit triggering message includes the parameters associated with the sensing procedure of the Tx UE [2] [6] [7] [21] [30] [14]
· Event-trigger based coordination procedures [2] [3] [6] [10] [11] [12] [16] [18] [20] [32] [23] [24] [27] [28] [30] [14]
· Based on observed collisions [3] [6] [10] [12] [18] [32]
· Based on observed half-duplex problem [10] [12] [32] 
· Based on interference measurement [6] [10] [11] [18]
· UE-A triggers its resource (re)selection procedure [10] 
· Based on distance between UE-A and UE-B [11]
· UE-A sends the assistance information to UE-B located within the predefined range [20]
· Q2: How does UE-A generate the assistance information?
· Definition of “a set of resources”
· Resource set which is preferred for UE-B’s transmission [1] [2] [3] [4] [6] [7] [10] [11] [13] [15] [16] [18] [20] [21] [32] [36] [23] [24] [27] [28] [30] [37] [38] [14]
· Resource set which is preferred not to be used by UE-B’s transmission [1] [3] [4] [6] [7] [10] [11] [15] [16] [18] [20] [32] [35] [36] [23] [24] [27] [28] [30] [31] [37] [14]
· Other information in the assistance information
· Type indicator for a set of resources [4] [10] [16] [18] [23]
· Associated RSRP [6] [10] [16] [30]
· Associated RX priority [6] [10] [16] [30]
· Triggering resource (re)selection [29] [36] [24]
· Consideration aspects when determining the set of resources
· Hidden-node problem [1] [2] [3] [4] [6] [7] [10] [11] [15] [21] [32] [35] [36] [23] [28] [30] [31] [38] [14] [16]
· Half-duplex problem [1] [2] [3] [4] [6] [7] [10] [11] [32] [35] [36] [23] [30] [31] [14] [16]
· Exposed-node problem [1] [2] [3] [6] [11] [15] [14]
· Objection: [10] [33] [31]
· Persistent collision [1] [2] [3] [6] [10] [11] [23] [14]
· Avoiding PSFCH TX/TX or PSFCH TX/RX collisions [4] [10] [35]
· Near-far problem [35]
· Q3: How does UE-A transmit the assistance information?
· Container
· SCI format 1-A [1] [11] [32] [25]
· New 2nd SCI format [5] [6] [10] [11] [13] [18] [32] [25] [28] [14]
· MAC CE [6] [10] [32] [24] [25] [37]
· PC5-RRC [21] [33] [24] [37] [14]
· PSFCH [24] [25] [36] [29]
· Retransmission of the inter-UE coordination information [10] [32]
· Q4: When does UE-B use the received assistance information for resource (re)selection procedure?
· Target cast type
· Unicast [2] [3] [4] [5] [6] [7] [10] [12] [13] [19] [20] [21] [22] [29] [33] [24] [27] [30] [34] [37] [14]
· Groupcast [3] [4] [6] [10] [12] [13] [19] [20] [21] [22] [29] [33] [24] [27] [30] [34] [37]
· Broadcast [3] [4] [6] [10] [12] [19] [20] [22] [29] [33] [30] [37]
· When UE-A transmitting the inter-UE coordination is in proximity [6] [10] [18] [35]
· Based on geographical distance
· Based on RSRP measurement
· When UE-B triggers resource (re)selection procedure [10]
· Q5: How does UE-B use the received assistance information for resource (re)selection procedure?
· Combine UE-B’s sensing results and resource set provided from UE-A [2] [3] [6] [9] [10] [11] [16] [17] [18] [29] [24] [28] [30] [34] [14]
· During determination of candidate resource set [2] [4] [6] [9] [10] [11] [18] [14]
· Union of preferred resource set based on inter-UE coordination from UE-A and UE-B’s candidate resource set [2]
· Intersection of preferred resource set based on inter-UE coordination from UE-A and UE-B’s candidate resource set [2] [6] [10]
· During determination of selected resource set [4] [9] [10] [18] [14]
· After determination of selected resource set [9]
· Use resource set provided from UE-A directly [2] [3] [4] [16] [17] [18] [30] [34] [14]
· This is out of scope [10] [29]
· Update excluded resources associated with non-monitored slot at UE-B side based on the inter-UE coordination information [6] [10]
· It is up to UE-B how to use it [13] [21] [37]
· Further consideration on skipping the transmission of inter-UE coordination information [6] [10] [32]
· Further consideration on validity check for the inter-UE coordination information [10] [13] [18]
· Further consideration on how to guarantee the minimum ratio of candidate resources over a resource selection window [10]
· Further consideration on dedicated resources for inter-UE coordination information and its request [36]
· Mode 2 enhancements other than inter-UE coordination
· Further consideration that UE-A transmits SL HARQ-ACK feedback on behalf of another UE [6] [36] [23]
· Further consideration that UE-A forwards TB(s) received from another UE [6] [23]
· Further consideration on mixture of blind retransmission and HARQ-ACK feedback-based retransmission [7] [35] [36]
· Further consideration on interference sum to decide the excluded resources [10]
· Further consideration on TX power of UE performing a resource (re)selection procedure [10]
· Further consideration on prioritizing earlier resources for resource selection [26] [35] [36]
· Further consideration on handling half-duplex problem based on the SCI transmitted by the intended RX UE [26] 
· Further consideration on groupcast HARQ-ACK feedback enhancement [36]


6. Reference 
[1] R1-2007554	Views on resource allocation enhancements for sidelink communication	FUTUREWEI
[2] R1-2007616	Inter-UE coordination in sidelink resource allocation	Huawei, HiSilicon
[3] R1-2007623	Discussion of feasibility and benefits for mode 2 enhancements	Nokia, Nokia Shanghai Bell
[4] R1-2007689	Discussion on mode-2 enhancements	vivo
[5] R1-2007771	Inter-UE Coordination Mode 2	Kyocera Corporation
[6] R1-2007788	Considerations on inter-UE coordination for mode 2 enhancements	Fujitsu
[7] R1-2007834	Discussion on feasibility and benefits for mode 2 enhancements	CATT
[8] R1-2007880	Enhancement of Mode 2 Latency Performance	ITRI
[9] R1-2007893	Feasibility and benefits for mode 2 enhancements	TCL Communication Ltd.
[10] R1-2007896	Discussion on feasibility and benefits for mode 2 enhancements	LG Electronics
[11] R1-2008032	Discussion on reliability and latency enhancements for mode-2 resource  allocation	CMCC
[12] R1-2008099	Discussion on feasibility and benefit of mode 2 enhancements	Spreadtrum Communications
[13] R1-2008190	On Feasibility and Benefits for Mode2 Enhancements	Samsung
[14] R1-2008240	Inter-UE coordination in mode 2 of NR sidelink	OPPO
[15] R1-2008374	Discussion on reliability and latency enhancements for mode 2	Sony
[16] R1-2008447	Discussion on Inter-UE Coordination for Mode 2 Resource Allocation	Apple
[17] R1-2008499	Discussion on V2X mode 2 enhancements	ASUSTeK
[18] R1-2008757	Resource Allocation Enhancements for Mode 2	Fraunhofer HHI, Fraunhofer IIS
[19] R1-2008820	Views on inter-UE coordination for mode 2 enhancements	Zhejiang Lab
[20] R1-2008861	Inter-UE coordination for enhanced resource allocation	Mitsubishi Electric RCE
[21] R1-2008879	Inter-UE coordination in mode-2	ZTE Corporation, Sanechips
[22] R1-2008892	Inter-UE coordination for mode 2 enhancement	ITL
[23] R1-2008918	Sidelink resource allocation for Reliability enhancement	Lenovo, Motorola Mobility
[24] R1-2008951	Discussion on feasibility and benefits for mode 2 enhancements	NEC
[25] R1-2008975	Discussion on Mode 2 enhancements	MediaTek Inc.
[26] R1-2008999	Analysis of potential sidelink enhancements targeting Mode 2 reliability and latency	Intel Corporation
[27] R1-2009022	Discussion on feasibility and benefits for mode 2 enhancements	ETRI
[28] R1-2009038	Considerations on Mode 2 enhancement for enhanced reliability and reduced latency	Xiaomi
[29] R1-2009073	Feasibility and benefits of mode 2 enhancements for inter-UE coordination	Ericsson
[30] R1-2009122	NR SL Mode 2 enhancement for reliability improvement	InterDigital, Inc.
[31] R1-2009126	Mode 2 enhancements in sidelink	Panasonic Corporation
[32] R1-2009127	Discussion on sidelink mode-2 resource allocation enhancements	ROBERT BOSCH GmbH
[33] R1-2009139	Enhancements of resource allocation Mode 2 for NR sidelink	Sharp
[34] R1-2009162	On Resource Allocation Mode 2 Enhancement for NR Sidelink	Convida Wireless
[35] R1-2009194	Resource allocation for reliability and latency enhancements	NTT DOCOMO, INC.
[36] R1-2009273	Reliability and Latency Enhancements for Mode 2	Qualcomm Incorporated
[37] R1-2009291	Discussion on feasibility and benefits for NR Sidelink mode 2 enhancements	CEWiT
[38] R1-2009297	Views on feasibility and benefits for mode 2 enhancements	KT Corp.
