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Introduction
In RAN1#106-e meeting, issues including the inter-UE coordination approaches, the definition and detailed information of “a set of resources”, how to determine UE-A and UE-B, and how does UE-B take the coordination information into account were discussed and significant progress was made [1]. 
	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
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 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 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 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:
· 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 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)
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)


In this contribution, we continually provide our views on the remaining open issues of the inter-UE coordination schemes.
Inter-UE coordination schemes
2.1 How to determine inter-UE coordination information
In RAN1#106-e meeting, details on how to determine the inter-UE coordination for each scheme were discussed and some conditions/options were agreed. In the following, we further discuss the remaining open issues.
Scheme 1 non-preferred set of resoruces
[bookmark: _Hlk54086528]For non-preferred set of resources, condition 1-B-1, where reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement, was agreed. In such a case, the UE-A can provide inter-UE coordination information from the Rx UE point of view to solve issues such as the hidden node problems. 
In addition, whether to support condition 1-B-2, i.e., 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, was left for FFS. In our view, this condition should be supported to solve the half duplex issues and consecutive packet loss issues. During the discussion, diverse views were expressed on the restriction on whether UE-A can only be the intended receiver of UE-B. In our views, this limitation is not necessary. When UE-A is the intended receiver of UE-B, to avoid half-duplex issue, the UE-A indicates its reserved slots to UE-B, for UE-B to exclude the candidate single slot resources within the slot in resource exclusion procedure. On the other hand, when UE-A is not the intended receier of UE-B, it can indicate the reserved resources to UE-B, in such a case, it can avoid the UE-B to select the resources overlapped with that of UE-A for the initial transmission, to further avoid potential consecutive packet loss issue.
Proposal 1: In shceme 1, to determine inter-UE coordination information of non-preferred resource set, UE-A considers any resource(s) satisfying the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission:
· Condition 1-B-2: Resource(s) / slot(s) where UE-A does not expect to perform SL reception.

Scheme 1 preferred set of resoruces
During the discussion, companies have different understanding on the relationship between the non-preferred set of resources and preferred set of resources. In our understanding, they are not complementary options, and are two different solutions applicable to different use cases and issues:
· When both UE-B and UE-A performs sensing, the preferred set of resources is applicable to solve the exposed node problem (which may not be properly solved by using the non-preferred set of resources). For instance, transmitter 1 and transmitter 2 are within each other’s communication range while their intended receivers are far away from each other. When the transmitter 1 determines its candidate resources for transmission (to receiver 1), the reserved resoures by transmitter 2 (to receiver 2) that may not cause transmission collison to the transmiter 1 will be over excluded, which would lead to limited or highly interfered candidate resources for selection. In this scenario, UE-A is the intended receiver of UE-B, UE-A performs sensing and resource exclusion procedure (which can be based on the transmission parameters informed by UE-B) and sends the preferred set of resources to UE-B. From UE-B’s perspective, it determines its transmission resources based on both its own sensing results and the preferred set of resources indicated by UE-A. To be specific, for resources that preferred by UE-A but excluded from UE-B’s resource selection procedure, which would be over exclusion resources caused by the exposed node issue, and UE-B can use them for transmission.
· When only UE-A performs sensing (e.g., the UE-B does not perform sensing to save power), the UE-A selects resources that satisfying UE-B’s transmission parameter, and the UE-B can directly use the preferred resources indicated by the UE-A. 
In the last meeting, it was agreed that resources satisfying condition 1-A-1, i.e., 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, as preferred set of resources, and condition 1-A-3 (resource(s) satisfying UE-B’s traffic requirement, if available) were FFS. In our view, since UE-A assists UE-B to select resources preferred for UE-B’s transmision, the UE-A should be informed with UE-B’s traffic requirements (e.g., priority, reservation period, remaining PDB, etc), and therefore, we believe that condition 1-A-3 is one of the details that should be met in condition 1-A-1.
Proposal 2: In shceme 1, to determine inter-UE coordination information of preferred resource set, UE-A considers any resource(s) satisfying the following condition(s) as set of resource(s) non-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, and satisfying UE-B’s traffic requirement (if available).

Detected conflict in Scheme 2
In the last RAN1 meeting, it was agreed that both preferred and non-preferred set of resources for UE-B’s transmission were supported for scheme 1. On the other hand, for scheme 2, companies were supportive of expected/potential resource conflict indication, however, whether to support the detected resource conflict indication was FFS.
From the common understading, the resource conflict indication is achieved by a PSFCH-like format, and therefore, for unicast and groupcast option 2, the indication of detected resource conflict has already been achieved by the ACK/NACK feedback. The potential benefits may only be identified for groupcast option 1. In case that a NACK-only group with large group members or the system load is relative high, when the selected resources of two UEs in the group (partially) overlapped, as long as there is one Rx UE in the group cannot receive the PSSCH (transmitted by any Tx UE or both) successfully, the Tx UE(s) will get NACK feedback. On the other hand, considering that a group with small group members or the system load is low, the probability of more than one Tx UEs using (partially) overlapped resources is low. Therefore, in our views, the benefits of supporting detected resource conflict indicaiton in scheme 2 seems marginal.
Conclusion 1: The presence of detected resource conflict on the resources indicated by UE-B’s SCI is not supported for scheme 2.

2.2 Condition of UE(s) to be UE-A(s) and UE-B(s)
In the last meeting, conditions of UE to be UE-A/UE-B in scheme 1 were intensively discussed. Two alternatives including triggered by explicit request and a condition (e.g., an event which is non-request based) were proposed, where the former one was agreed and the latter one was made as an working assumption.
During the discussion, companies against supporting the conditoin-based trigger argued that for UE-A to provide proper coordination information, the transmission parameter of UE-B, such as the priority and remaining PDB, should be informed to UE-A, which is carried in the explicit request signaling; otherwise, the whole process is not workable. However, this is perhaps correct for the preferred set of resources, but not valid for the non-preferred set of resources. To provide non-preferred set of resources for UE-B’s transmission, e.g., to solve the hidden node problem, the UE-A is able to identify highly interfered resource which cannot be detected by UE-B, and send the non-preferred 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. 
Since we have already agreed that both preferred and non-preferred set of resources are supported in scheme 1, the condition-based solution shall be supported, which is workable and also an important triggering solution for the non-preferred set fo resources.
Proposal 3: Confirm the following 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
Proposal 4: For inter-UE coordination triggered by a condition, support the following conditions:
· 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

2.3 UE-B’s behaviour when receiving inter-UE coordination information
In the last RAN1 meeting, it was agreed that for inter-UE coordination information of non-preferred resource set, the UE-B decides its transmission resources based on its sensing results and the received coordination information, where the UE-B excludes resources overlapping with the non-preferred resource sets. During the discussion, companies expressed diverse views on how and when the resource exclusion is performed towarding the non-preferred set of resources, and therefore no details were agreed and left for further discussion.
From the UE-A’s perspective, it determines the non-preferred resource sets based on its sensing procedure, and then forward the sensing results (i.e., reserved resoruces indicated by other UE’s SCI) to UE-B when a condition (that discussed in section 2.2) is met. For a UE-B that receives the coordination information, only some minor updates to the legacy resource exclusion procedure is needed. To be specific, since the distance between the UE-A and other UE is different from that between UE-A and UE-B, for UE-B to perform resource exclusion procedure regarding the received coordination information, a different RSRP threshold can be seperately configured. Alternatively, if UE-A is the intended receiver of UE-B of a unicast transmission, and has some priori information of the distance or pathloss information between them, an extended power control procedure can be applied at UE-A to transmit the non-preferred set of resources. In such a case, the UE-B performs legacy resource exclusion procedure.
Proposal 5: For non-preferred resource set, UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, support one of the options:
· Option 1: The UE-B excludes a non-preferred resource when the RSRP measurement performed is higher than a separately configured RSRP threshold;
· Option 2: The UE-B performs legacy resource exclusion procedure.
· FFS: Power control procedure of UE-A transmitting the non-preferred resource set;

2.4 The container of “inter-UE coordination information” or “explicit request”
Container of non-preferred set of resources
[bookmark: _Hlk53498857]For the signalling of non-preferred set of resources, we think that physical layer signalling is preferred considering the latency perspective. To be specific, both extending 1st stage SCI or new 2nd stage SCI format can be considered. The former one has limited spec impact, and the latter one takes backward compatibility into account.
For condition 1-B-1, the reserved resource(s) of other UE identified by UE-A from other UEs’ SCI (including priority field) and RSRP measurement as non-preferred set of resouces can be forwarded from UE-A to UE-B to solve the hidden node issue. On the other hand, for condition 1-B-2, the UE-A’s own reserved resources / slots can be sent to UE-B, to avoid half-duplex or consecutive packet loss issues. To carry the above coordination information, the existing fields in the 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. From the perspective of UE-A, especially when it is the intended receiver of UE-B, it would not touch the resource selection framework since only forwarding the resource reservation is required. UE-A does not need to perform resource exclusion which is done at the transmitter side. Alternatively, new 2nd stage SCI format can also be considered as the container, since there are two codepoint reserved in the ”2nd stage SCI format” field. This may need more specification work since a new SCI format would be defined, however, it would be beneficial for coexisting Rel-17 sidelink and Rel-16 sidelink in the same resource pool.
Proposal 6: For the container carrying inter-UE coordination of non-preferred resource set, support one of the two options:
· Extended 1st stage SCI;
· New 2nd stage SCI format.

Container of the explicit request
Similar as the container of the inter-UE coordination informaiton, due to the latency benefits, the physical layer signaling should be supported to carry the explicit request to enable the inter-UE coordination mechanism. New 2nd stage SCI format, and a combination of new 2nd stage SCI format and 1st stage SCI can be considered. 
To enable the inter-UE coordination information of preferred resource set, the UE-A should be informed with the transmission parameters for UE-B’s transmission, in order to select proper resources that satify UE-B traffic requirements. The parameter carried in the explict request may include priority, remaining PDB, reservation period (if available), number of subchannels of PSCCH/PSSCH, the resource selection window, source and destinatio ID of UE-B and UE-A. To be specific, for the number of subchannels of PSCCH/PSSCH, if it is not provided by UE-B, UE-A can set L_subch = 1 to perform resource selection. In addition, for the resoure selection window, since the selection of T1 and T2 is related to the UE capability and up to UE implementation, also considering the SL DRX, where the resource seleciton window of UE-B should be confied within the SL DRX active time of the intended receiver, the UE-B can optionally inform its decision of the resource selection window size to UE-A.
In addition, a combination of new 2nd stage SCI format and 1st stage SCI can be used to carry the explicit request. Specifically, the priority field in the 1st stage SCI can be set as the priority of the UE-B’s transmission, and other transmission parameters are carried in the corresponding new 2nd stage SCI.
Proposal 7: For the container carrying explicit request of inter-UE coordination, support one of the two options:
· New 2nd stage SCI format;
· A combination of new 2nd stage SCI format and 1st stage SCI.
Proposal 8: The following information can be carried in the explicit request:
· Priority;
· Remaining PDB;
· Number of subchannels of PSCCH/PSSCH;
· Reservation period;
· Resource selection window;
· Source ID and destination ID of UE-B and UE-A.

[bookmark: _Ref31533076]Conclusions
In this contribution, we provide our views on enhancements for mode-2 resource allocation, and the following proposals are made:
Conclusion 1: The presence of detected resource conflict on the resources indicated by UE-B’s SCI is not supported for scheme 2.
Proposal 1: In shceme 1, to determine inter-UE coordination information of non-preferred resource set, UE-A considers any resource(s) satisfying the following condition(s) as set of resource(s) non-preferred for UE-B’s transmission:
· Condition 1-B-2: Resource(s) / slot(s) where UE-A does not expect to perform SL reception.
Proposal 2: In shceme 1, to determine inter-UE coordination information of preferred resource set, UE-A considers any resource(s) satisfying the following condition(s) as set of resource(s) non-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, and satisfying UE-B’s traffic requirement (if available).
Proposal 3: Confirm the following 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
Proposal 4: For inter-UE coordination triggered by a condition, support the following conditions:
· 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
Proposal 5: For non-preferred resource set, UE-B excludes in its resource (re-)selection, resource(s) overlapping with the non-preferred resource set, support one of the options:
· Option 1: The UE-B excludes a non-preferred resource when the RSRP measurement performed is higher than a separately configured RSRP threshold;
· Option 2: The UE-B performs legacy resource exclusion procedure.
· FFS: Power control procedure of UE-A transmitting the non-preferred resource set;
Proposal 6: For the container carrying inter-UE coordination of non-preferred resource set, support one of the two options:
· Extended 1st stage SCI;
· New 2nd stage SCI format.
Proposal 7: For the container carrying explicit request of inter-UE coordination, support one of the two options:
· New 2nd stage SCI format;
· A combination of new 2nd stage SCI format and 1st stage SCI.
Proposal 8: The following information can be carried in the explicit request:
· Priority;
· Remaining PDB;
· Number of subchannels of PSCCH/PSSCH;
· Reservation period;
· Resource selection window;
· Source ID and destination ID of UE-B and UE-A.
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