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Introduction
Regarding the inter-UE coordination for Mode 2 enhancements, we introduce our views in this contribution.
Resource allocation mode 2 enhancements
For inter-UE coordination schemes, there are two agreed schemes, that are scheme 1 and scheme 2. In case of scheme 1, the coordination information sent from UE-A to UE-B is the set of resources preferred and/or non-preferred for UE-B’s transmission. On the other hand, in case of scheme 2, the coordination information sent from UE-A to UE-B is the presence of expected/potential conflict on the resources indicated by UE-B’s SCI.
Inter-UE coordination scheme 1
For scheme 1, the following agreements have been made in the last meeting [1].
	[bookmark: _Hlk83846640]Agreement
For scheme 1, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B.
· Set of resources preferred for UE-B’s transmission
· Set of resources non-preferred for UE-B’s transmission

Agreement
· In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by an explicit request in Mode 2:
· A UE that sends an explicit request for inter-UE coordination information can be UE-B
· A UE that received an explicit request from UE-B and sends inter-UE coordination information to the UE-B can be UE-A
· Working assumption At least a destination UE of a TB transmitted by UE-B can be UE A
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B
· Working Assumption In scheme 1, the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination information transmission triggered by a condition other than explicit request reception in Mode 2:
· A UE that satisfies the condition mentioned in the main bullet and sends inter-UE coordination information is UE-A
· A UE that received inter-UE coordination information from UE-A and uses it for resource (re-)selection is UE-B
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Additional details and conditions on UE-A and UE-B

Agreement
In scheme 1, at least following UE-B’s behavior in its resource (re-)selection is supported when it receives inter-UE coordination information from UE-A:
· For preferred resource set, the following two options are supported:
· [bookmark: _Hlk83894132]Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· FFS: Details of condition(s)
· This option is supported when UE-B performs sensing/resource exclusion
· FFS: Other details (if any) 
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion
· FFS: Whether the support is conditional or UE capability
· FFS: Other details (if any)
· FFS: Other option(s), and other details (if any)
· For non-preferred resource set, 
· UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information 
· UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: Details including
· Whether/how UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, definition of the overlap, and other details (if any)
· When UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· FFS: UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set
· FFS: Other option(s), and other details (if any)

Agreement 
In scheme 1, at least the following is supported to determine inter-UE coordination information of preferred resource set:
· UE-A considers any resource(s) satisfying all the following condition(s) as set of resource(s) preferred for UE-B’s transmission
· Condition 1-A-1:
· Resource(s) excluding those overlapping with reserved resource(s) of other UE identified by UE-A whose RSRP measurement is larger than a RSRP threshold
· FFS: Other details (if any)
· FFS: Condition 1-A-2:
· Resource(s) excluding slot(s) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B
· FFS: Other details (if any)
· FFS: Condition 1-A-3:
· Resource(s) satisfying UE-B’s traffic requirement (if available)
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)

Agreement 
In scheme 1, at least the following is supported to determine inter-UE coordination information of non-preferred resource set:
· UE-A considers any resource(s) satisfying at least one of the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission
· Condition 1-B-1:
· Reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement
· FFS: Other details (if any) 
· FFS: Condition 1-B-2:
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)



Regarding the type of “a set of resources” for the coordination information, it was agreed to support both preferred and non-preferred resource set. Both types of resource set can be used in different situations considering available resources, resource pool size, signaling overhead and so on. Within limited signaling capability, some environments could be suitable for the preferred resource set, and other environments would be better for the non-preferred resource set. For example, in case of light traffic situation, it could be beneficial to provide the non-preferred resource set in signaling aspects since there could be too many candidate resources. On the other hand, in case of heavy traffic situation, signaling of the preferred resource set might be better choice. In addition, the preferred resource set can be further considered for power saving aspect since the resource set can be used for transmission directly or after additional sensing and (re-)selection operation within the preferred resource set. Therefore, both types of resource set should be supported, and also be configurable depending on the situations. The method for configuration on whether it is the preferred resource set or the non-preferred resource set can be dynamic and/or semi-persistent. In case of dynamic configuration, 1-bit indication with the information on the resource set can be considered for signaling whether the resource set is preferred or non-preferred. Regardless of the preferred resource set and the non-preferred resource set, the resource set can be determined basically based on UE-A’s sensing results within a resource pool.
[bookmark: _Hlk83933378]Proposal 1: It should be configurable whether the coordination information is preferred or non-preferred resource set dynamically and/or semi-statically
· In case of dynamic configuration, 1-bit indication can be signaled with the coordination information
Regarding the condition for UE(s) to be UE-A(s) and/or UE-B(s), in case of triggering via an explicit request it seems that further clarification for UE-A is necessary to avoid any confusion for selecting UE-A. If not, any UE that received an explicit request from UE-B can be UE-A, and the UE can send inter-UE coordination information to the UE-B. Therefore, we propose to confirm the working assumption with removing ‘at least’ for the condition on UE-A (i.e., a destination UE of a TB transmitted by UE-B can be UE-A). In case of triggering or requesting signal, PSFCH-like approach can be considered. In PSFCH slot, a part of RBs are used for PSFCH transmission via RRC configuration. The remaining part of RBs can be used for triggering or requesting signal with similar design as PSFCH.
Proposal 2: In case of triggering via explicit request, propose to confirm the working assumption with removing ‘at least’ for the condition on UE-A (i.e., a destination UE of a TB transmitted by UE-B can be UE-A)
In case of triggering by other than explicit request, the conditions for UE-A and UE-B in the working assumption seems reasonable, thus it should be confirmed as agreement. In case of the condition for UE-A, it is also necessary to clarify further similar as the case of triggering by explicit request. For example, if the triggering condition is the number of reported NACKs, it will be reasonable that a destination UE of a TB transmitted by UE-B can be UE-A. Therefore, additional condition (i.e., at least a destination UE of a TB transmitted by UE-B can be UE-A) should be added. However, in this case another condition(s) for UE-A would be necessary depending on the condition(s) for triggering. As an example, if pre-configured periodic transmission is the condition for triggering, any UE can transmit the coordination information. Therefore, it is necessary to study additional condition(s) for UE-A according to defining additional condition(s) (other than explicit request) for triggering.
Proposal 3: In case of triggering by other than explicit request, propose to confirm the working assumption with the followings
· At least a destination UE of a TB transmitted by UE-B can be UE-A
· FFS: Additional details and conditions on UE-A according to defining additional conditions for triggering
Regarding UE-B’s utilization of the preferred resource set as coordination information, it is necessary to define the condition(s) that UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set for Option A. If the coordination information does not provide enough resources (e.g., X% requirements), UE-B can additionally use the resource(s) not belong to the preferred resource set, and the resource(s) should be based on the sensing results. However, if UE-B has its own sensing results regardless of whether the preferred resource set is enough or no, basically UE-B can determine the candidate resources for its own transmission based on both the sensing results and the coordination information provided by UE-A. In this case, the highest priority for candidate resources will be the overlapped resources between the sensing results and the coordination information. Therefore, no specific condition is not necessary for Option A unless Option B operation is configured. In case of Option B, it is straightforward that UE-B not supporting sensing/resource exclusion uses in its resource (re-)selection, resource(s) only belonging to the preferred resource set. However, other situation(s) can be considered. For example, if the same UE-A provides the preferred resource sets to a plurality of UE-Bs and the preferred resource sets are coordinated each other for UE-Bs, it will be beneficial for UE-Bs to follow the coordination information(s) regardless of sensing capability. Otherwise unintended resource conflict(s) may occur if UE-B(s) uses additionally its own sensing result(s) for resource selection on top of the coordination information. Therefore, even in the case UE-B having sensing capability, resource selection only based on the coordination information should be supported, and it should be configurable dynamically and/or semi-statically.
Proposal 4: For preferred resource set,
· Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· No specific condition is not necessary unless Option B operation is configured
· This option is supported when UE-B performs sensing/resource exclusion
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion.
· The support can be conditional or UE capability
In case of non-preferred resource set, UE-B needs to excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set unless there is not enough candidate resource. If resource(s) to be used for its transmission, are fully/partially overlapped with the non-preferred resource set, UE-B needs to reselects the resource(s).
Proposal 5: For non-preferred resource set, 
· UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· When UE-B does not have enough candidate resource(s), UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set
Regarding determining inter-UE coordination information, in case of preferred resource set, Condition 1-A-2 should be supported since we propose to add the condition for UE-A such as a destination UE of a TB transmitted by UE-B in the above. However, it might be difficult to support Condition 1-A-3. In order to satisfy UE-B’s traffic requirement, UE-A should know the requirement in advance, and it requires additional system overhead for exchanging such information. In case of non-preferred resource set, Condition 1-B-2 should be also supported for the same reason as the preferred resource set.
Proposal 6: Regarding determining inter-UE coordination information,
· For preferred resource s, Condition 1-A-2 should be supported, and it is not necessary to support Condition 1-A-3
· For non-preferred resource set, Condition 1-B-2 should be supported
Inter-UE coordination scheme 2
For scheme 2, the following agreements have been made in the last meeting [1].
	Agreement
For scheme 2, the following inter-UE coordination information signalling from UE-A is supported. FFS details including condition(s)/scenario(s) under which each information is enabled to be sent by UE-A and used by UE-B
· Presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI
· FFS: UE behaviour when the presence of expected/potential resource conflict is detected by the transmitter
· FFS: Whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI

Agreement
In scheme 2, at least the following is supported for UE(s) to be UE-A(s)/UE-B(s) in the inter-UE coordination transmission triggered by a detection of expected/potential resource conflict(s) in Mode 2:
· A UE that transmitted PSCCH/PSSCH with SCI indicating reserved resource(s) to be used for its transmission, received inter-UE coordination information from UE-A indicating expected/potential resource conflict(s) for the reserved resource(s), and uses it to determine resource re-selection is UE-B
· A UE that detects expected/potential resource conflict(s) on resource(s) indicated by UE-B’s SCI sends inter-UE coordination information to UE-B, subject to satisfy one of the following conditions, is UE-A
· Working assumption At least a destination UE of one of the conflicting TBs, i.e., TBs to be transmitted in the expected/potential conflicting resource(s)
· Whether a non-destination UE of a TB transmitted by UE-B can be UE-A is (pre-)configured
· FFS: Additional details and condition(s) on UE-A and UE-B
· The above feature can be enabled or disabled or controlled by (pre-)configuration
· FFS: Details on how to support this, including (pre-)configuration signaling granularity
· FFS: Definition of expected/potential resource conflict(s) and other details (if any)

Agreement
In scheme 2, the following UE-B’s behavior in its resource (re)selection is supported when it receives inter-UE coordination information from UE-A:
· UE-B can determine resource(s) to be re-selected based on the received coordination information
· UE-B can reselect resource(s) reserved for its transmission when expected/potential resource conflict on the resource(s) is indicated
· FFS: Other details (if any) 

Agreement
In scheme 2, at least the following is supported to determine inter-UE coordination information:
· Among resource(s) indicated by UE-B’s SCI, UE-A considers that expected/potential resource conflict occurs on the resource(s) satisfying at least one of the following condition(s): 
· Condition 2-A-1:
· Other UE’s reserved resource(s) identified by UE-A are fully/partially overlapping with resource(s) indicated by UE-B’s SCI in time-and-frequency
· FFS: Other details (if any) 
· FFS: Whether/how to specify additional criteria and other details (if any) including signaling details of conflict indication
· (Working Assumption) Condition 2-A-2: 
· Resource(s) (e.g., slot(s)) where UE-A, when it is intended receiver of UE-B, does not expect to perform SL reception from UE-B due to half duplex operation
· FFS: Other details (if any)
· FFS: Other condition(s)
· FFS: Other details (if any)



In case of inter-UE coordination scheme 2, we thought both the expected/potential conflict and the detected conflict might be beneficial considering various situations (e.g., different timings). However, the indication of detected conflict can be replaced by PSFCH reporting. For the progress of standardization, we agree to focus on the indication of presence of expected/potential resource conflict only.
Proposal 7: Propose to remove the following FFS from the previous agreement on inter-UE coordination information signaling
· FFS: Whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI
Regarding the condition for UE(s) to be UE-A(s) and/or UE-B(s), it should be confirmed the working assumption on the condition for UE-A similar as the scheme 1. If a coordination UE is available, the UE can be UE-A by (pre-)configuration even though the UE is a non-destination UE of a TB transmitted by UE-B. Other than these cased, it is not necessary any additional condition for the simplicity.
Proposal 8: Confirm the working assumption, and remove the remaining FFS in the previous agreement on the condition for UE-A
Regarding determining inter-UE coordination information, Condition 2-A-2 should be supported as we also propose to add the condition for UE-A that a destination UE of one of the conflicting TBs is UE-A in the previous discussion.
Proposal 9: Regarding determining inter-UE coordination information, Condition 2-A-2 should be supported
Summary
In this contribution, we made the following proposals for inter-UE coordination for Mode 2 enhancements.
Inter-UE coordination scheme 1
Proposal 1: It should be configurable whether the coordination information is preferred or non-preferred resource set dynamically and/or semi-statically
· In case of dynamic configuration, 1-bit indication can be signaled with the coordination information
Proposal 2: In case of triggering via explicit request, propose to confirm the working assumption with removing ‘at least’ for the condition on UE-A (i.e., a destination UE of a TB transmitted by UE-B can be UE-A)
Proposal 3: In case of triggering by other than explicit request, propose to confirm the working assumption with the followings
· At least a destination UE of a TB transmitted by UE-B can be UE-A
· FFS: Additional details and conditions on UE-A according to defining additional conditions for triggering
Proposal 4: For preferred resource set,
· Option A): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set in combination with its own sensing result
· UE-B uses in its resource (re-)selection, resource(s) not belonging to the preferred resource set when condition(s) are met
· No specific condition is not necessary unless Option B operation is configured
· This option is supported when UE-B performs sensing/resource exclusion
· Option B): UE-B’s resource(s) to be used for its transmission resource (re-)selection is based only on the received coordination information
· UE-B uses in its resource (re-)selection, resource(s) belonging to the preferred resource set
· This option is supported at least when UE-B does not support sensing/resource exclusion.
· The support can be conditional or UE capability
Proposal 5: For non-preferred resource set, 
· UE-B’s resource(s) to be used for its transmission resource (re-)selection is based on both UE-B’s sensing result (if available) and the received coordination information
· UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· When UE-B does not have enough candidate resource(s), UE-B can use in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set
· UE-B reselects in its resource (re-)selection, resource(s) to be used for its transmission when the resource(s) are fully/partially overlapping with the non-preferred resource set
Proposal 6: Regarding determining inter-UE coordination information,
· For preferred resource s, Condition 1-A-2 should be supported, and it is not necessary to support Condition 1-A-3
· For non-preferred resource set, Condition 1-B-2 should be supported
Inter-UE coordination scheme 2
Proposal 7: Propose to remove the following FFS from the previous agreement on inter-UE coordination information signaling
· FFS: Whether to additionally support the presence of detected resource conflict on the resources indicated by UE-B’s SCI
Proposal 8: Confirm the working assumption, and remove the remaining FFS in the previous agreement on the condition for UE-A
Proposal 9: Regarding determining inter-UE coordination information, Condition 2-A-2 should be supported
References
[1] Chairman’s notes, RAN1#106-e, August 2021.

