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Introduction
Following are the agreements we achieved during last RAN1#106-e meeting [1]. Only two meetings are remaining to complete Rel-17 sidelink, while companies failed to obtain consensus on how to handle the larger discussion scope during RANP#93-e. In this contribution, we shared our views on details of inter-UE coordination scheme 1 and scheme 2. 
	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
[bookmark: OLE_LINK26][bookmark: OLE_LINK27][bookmark: OLE_LINK28]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

Decision: As per email decision posted on Aug 23rd,
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
· [bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47]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
· [bookmark: OLE_LINK48][bookmark: OLE_LINK49]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
· [bookmark: OLE_LINK50][bookmark: OLE_LINK51]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): 
· [bookmark: OLE_LINK6][bookmark: OLE_LINK7]Condition 2-A-1:
· [bookmark: OLE_LINK2][bookmark: OLE_LINK3]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)



Discussion
Scheme 1
We achieved a working assumption about conditions to trigger inter-UE coordination and determine UE-A and UE-B in addition to the explicit request based option. From our perspective, condition based method has benefit in aspect of less signaling consumption and low latency. In order to fulfill scenarios and requirements diversity, it’s reasonable to support it in addition to explicit request based.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK14]Proposal 1: Confirm the working assumption captured in last meeting:
· 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
Further, as per WI, inter-UE coordination targets to heighten reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885. The conditions to become UE-A or UE-B and trigger inter-UE coordination should take into account the factors which impacts PRR and PIR's calculation. For example, when a UE suffers contiguous failed packet/TB reception or contiguous NACK reception, the UE could determine to become a UE-B to request assistance information from other UEs. Other possible condition could be the Qos (e.g., priority) of packet to be transmitted exceeds a threshold, in which case the UE may also need "a set of resources" to obtain better reliability and latency performance.
[bookmark: OLE_LINK15][bookmark: OLE_LINK16]Proposal 2: The condition to become UE-B could consider contiguous failed TB reception, contiguous NACK reception and Qos (e.g., priority) of packet to be transmitted, etc.
With regard to UE-A’s decision, similar mechanisms considering PRR and PIR could be adopted. For example, the time elapsed between two successive successful receptions of two different packets transmitted from TX to RX exceeds a configured threshold (similar with PIR's definition) or if the UE detects potential resource conflicts (e.g., due to hidden node problems). 
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Proposal 3: The condition to become UE-A could consider time elapsed between two successive successful receptions of two different packets, potential resource conflicts detection (e.g., due to hidden node problem), etc.
For scheme 1, two or three conditions are remaining to determine the set of preferred or non-preferred resources. In our view, details for condition 1-A-1 and 1-B-1 should be clarified. As we all known, sensing is based on transmission parameters which means different transmission parameters (e.g. prio_TX, L_subCH, resource pool index, etc.) will lead to different sensing results. If UE-A want to share its sensing results to UE-B, then information about the sensing parameters (e.g. prio_TX, L_subCH, resource pool index, etc.) shall be exchanged between UE-A and UE-B.
The first option is scheduled UE (e.g., UE-B) delivers PSCCH/PSSCH transmission parameters to corresponding scheduling UE (e.g., UE-A) to assist UE-A's sensing.
Second option could be UE-A sends the transmission parameters to UE-B and the parameters are the ones used for UE-A's sensing and then UE-B determines whether to drop the received set of resource for its own resource selection based on its transmission parameters.
[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Proposal 4: In both condition 1-A-1 and 1-B-1, the set of resources could be sensing results of UE-A and the associated parameters for sensing should be exchanged between UE-A and UE-B.
Regarding condition 1-A-2 and 1-B-2, it targets to avoid half duplex issue. So, time information is enough for the set of resources.
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Proposal 5: In both condition 1-A-2 and 1-B-2, the set of resources could be time domain resources (e.g., slots information).

Scheme 2
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]For scheme 2, one of the topic is to study the condition(s)/scenario(s) under which resource conflict indication is enabled to be sent by UE-A and used by UE-B. The presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI can be alert by UE-A but not UE-B in hidden node scenarios. More specifically, UE-A acknowledges that the reserved resource from UE-B’s SCI is overlapping with a resource reservation from UE C’s SCI, and the destination IDs are consistent. i.e., UE C is a hidden UE of UE-B and they reserved overlapped resources for transmissions toward a same destination. From workload perspective, we are open on whether the destination UE in the two conflicted SCI should be UE-A itself.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 6: Confirm the working assumption made in last meeting:
· 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
To avoid frequent and inefficient resource conflict indication, some further restrictions should be considered about becoming UE-A. For example, the time interval from UE-A detecting resource conflicts to the timing of the actual overlapped resource should be larger than a time offset such that the conflict indication could be delivered to UE-B in advance and used by UE-B timely. A second reasonable condition could be that at least one of the priority in decoded SCIs from the conflicting UEs is higher than a configured threshold to make sure that only conflict resource with higher priority could trigger this kind of inter-UE coordination.
[bookmark: OLE_LINK25][bookmark: OLE_LINK29]Proposal 7: The further condition(s) to become UE-A could be 
· UE detects resource conflict at m-Δ, where m is the timing of conflicting resource and Δ is a time offset. 
· At least one of the priority values in conflicting SCI should below a threshold.
It’s agreed that UE-A determines expected/potential resource conflicts if other UE’s reserved resource identified by UE-A are fully/partially overlapping with resource(s) indicated by UE-B’s SCI in time-and-frequency. The signalling details of conflict indication are still open.
On one aspect, for hidden node problem, the traffic priority of the other UE should be informed to UE-B and then UE-B could determine whether to perform resource reselection or keep the resources compared with its own priority. Besides, the resource reservation period could also be useful for UE-B to determine whether future resource would be conflicted or not. Hence, we think the signalling details should consider the other UE’s priority information and resource reservation period information.
[bookmark: OLE_LINK30][bookmark: OLE_LINK33]Proposal 8: For condition 2-A-1 in scheme 2, the signalling details of conflict indication could consider other UE’s priority information and resource reservation period information.
In inter-UE coordination scheme 2, the coordination information sent from UE-A to UE-B is the presence of expected/potential and/or detected resource conflict on the resources indicated by UE-B’s SCI. One further question is what container/signaling format is used for UE-A to send “presence of expected/potential resource conflict on the resources indicated by UE-B’s SCI”. In our view, PSFCH-like channel could be a start point.
[bookmark: OLE_LINK34][bookmark: OLE_LINK35]Proposal 9: PSFCH-like channel could be designed to deliver the indication(s). 
· FFS container for larger signaling payload, e.g., MAC CE, PSSCH.
[bookmark: OLE_LINK52][bookmark: OLE_LINK53]Another open issue in scheme 2 is the conditions for UE-B to use the resource(s) not belonging to the preferred resource set. In some cases, the preferred resource set may be partially overlapped with the resource set of UE-B’s own sensing result. In this case, UE-B could consider the intersection part of the preferred resource set and sensing result as the higher priority set and regard the resource not belonging to the preferred resource set but belonging to sensing result as a lower priority resource set. UE could report the two set of resources to higher layer, and the resource (re)selection is up to higher layer.
Another corresponding issue in scheme 2 is whether UE-B can use the resource overlapped with the non-preferred resource set. UE-B could also determine two set of resources with higher priority and lower priority depends on whether the set containing non-preferred resource set or not. For resource (re-)selection, UE should respectively report the two sets to higher layer.  
[bookmark: OLE_LINK36][bookmark: OLE_LINK37]Proposal 10: Physical layer of UE-B reports higher priority set of resources and lower priority set of resources to higher layer respectively.

[bookmark: OLE_LINK1]Conclusion
[bookmark: _GoBack]In this contribution, we shared our views on the open issues regarding inter-UE coordination and proposed that:
Proposal 1: Confirm the working assumption captured in last meeting:
· 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 2: The condition to become UE-B could consider contiguous failed TB reception, contiguous NACK reception and Qos (e.g., priority) of packet to be transmitted, etc.
Proposal 3: The condition to become UE-A could consider time elapsed between two successive successful receptions of two different packets, potential resource conflicts detection (e.g., due to hidden node problem), etc.
Proposal 4: In both condition 1-A-1 and 1-B-1, the set of resources could be sensing results of UE-A and the associated parameters for sensing should be exchanged between UE-A and UE-B.
Proposal 5: In both condition 1-A-2 and 1-B-2, the set of resources could be time domain resources (e.g., slots information).
Proposal 6: Confirm the working assumption made in last meeting:
· 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
Proposal 7: The further condition(s) to become UE-A could be 
· UE detects resource conflict at m-Δ, where m is the timing of conflicting resource and Δ is a time offset. 
· At least one of the priority values in conflicting SCI should below a threshold.
Proposal 8: For condition 2-A-1 in scheme 2, the signaling details of conflict indication could consider other UE's priority information and resource reservation period information.
Proposal 9: PSFCH-like channel could be designed to deliver the indication(s). 
· FFS container for larger signaling payload, e.g., MAC CE, PSSCH.
Proposal 10: Physical layer of UE-B reports higher priority set of resources and lower priority set of resources to higher layer respectively.
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