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Introduction
In the previous e-meeting RAN1-106e, a bunch of agreements and work assumptions have been reached for further specification of the inter-UE coordination in Mode2. 
	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:
Issue1. 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)
Issue2. 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:
Issue3. 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)
Issue4. FFS: Other details (if any)



  In this contribution, we will present our considerations on the inter-UE coordination scheme in Mode2 according to the discussions in last e-meeting, and provide the proposals accordingly. 
[bookmark: OLE_LINK1]Discussions   
Time line of coordination information transmission
Coordination information transmission can be triggered either by explicit request or by event. And the explicit request for coordination information can be conveyed through an individual signalling such as a new SCI or PC5-RRC, or be piggybacked on to the SCI indicating the reserved resources for PSSCH transmission. For example, the reserved bits in current 1st SCI or 2nd SCI can be used to enable the inter-UE coordination and indicate the type of requested coordination information. Moreover, the new SCI or PC5-RRC based signalling can be used for Scheme1, where large number of bits are needed to inform preferred or non-preferred resources. The reserved bits in current SCI can be used to tigger Scheme2, where only 1 bit is enough to enable/disable the potential conflict indication in Scheme2. 
Observation1: The explicit request for coordination information can be conveyed through an individual signalling such as a new SCI or PC5-RRC, or be piggybacked onto the SCI indicating the reserved resources for PSSCH transmission.
Proposal1: Support to use explicit request to trigger Scheme1 and Scheme2 inter-UE coordination with new SCI or PC5-RRC based signalling, or reserved bits in SCI indicating PSSCH transmission resources, respectively. 
As for the timeline, UE-A can transmit the coordination information after T1 and before T2-m as shown in Fig.1, where T1 represents the time of the event trigger, or the time of receiving the explicit request; T2 indicates the time of possible reserved resource needing to be reselected due to conflict, or the PDB associated to the coordination information; the duration m is used for processing the coordination information and resource (re)selection. Note that with different triggers, the availability of parameters to determine T1 and T2 might be varied. For instance, in the event trigger case, the PDB associated to the coordination information can be set only through configuration. However, it can be indicated in the SCI or PC5-RRC based explicit request signalling. In the case where explicit request is piggybacked onto the SCI indicating PSSCH transmission resource, the coordination information is usually used for inform whether there is potential conflict on the reserved resource indicated by the SCI. Thus, it is expected to feedback the coordination information before the reserved resource with detected potential conflict, and the PDB associated to the coordination information might not be useful here. 
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Fig. 1 Time line of coordination information transmission
Table 1 Available parameters to determine T1 and T2 with different coordination triggers
	Trigger of coordination 
	T1
	T2

	Event 
	Event
	Reserved resource with detected potential conflict, or 
configured PDB associated to the coordination information 

	Explicit request by new SCI or PC5-RRC signalling 
	Explicit request 
	Reserved resource with detected potential conflict, or
Indicated or configured PDB associated to the coordination information

	Explicit request piggybacked on to the SCI indicating reserved resources for PSSCH transmission
	Explicit request
	Reserved resource with detected potential conflict



Observation2: UE-A can transmit the coordination information after T1 and before T2-m, and the availability of parameters to determine T1 and T2 might be varied with different inter-UE coordination triggers.
Proposal2: Specify the time line of coordination information transmission with different triggers. 

Impact of coordination information on nodes overhearing it
In our view, the coordination information sent from UE-A to UE-B will have impacts not only on the behaviour of resource selection at UE-B, but also on the behaviour of resource selection at other nodes. For example, in Fig.2, assuming that UE-A indicates preferred resource to UE-B and UE-B will use the indicated resource to send data to UE-A, it will certainly affect the resource selection at UE-C which is one of neighbours of UE-A and can overhear the coordination information sent by UE-A. In this scenario, UE-C would avoid using the preferred resource indicated by UE-A. Actually, whether UE-C can overhear the coordination information between UE-A and UE-B depends on the cast-type and container of the coordination information, which needs FFS. For UE-B without any sensing capability, we suggest that the coordination information from UE-A to UE-B in inter-UE coordination Scheme 1 can be overheard by the neighbours of UE-A, which will further consider the information into its resource selection procedure.  
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FIG. 2 illustration of coordination information overhearing
Observation3: The coordination information sent from UE-A to UE-B have impacts not only on the behaviour of resource selection at UE-B, but also on the behaviour of resource selection at other nodes.
Proposal3: FFS cast type of coordination information. 
Container of coordination information 
We shall specify the container to carry coordination information, which generally include the following types: 1) current SCI format 1-A or new SCI format 1; 2) current 2nd SCI format or new 2nd SCI format; 3) MAC CE; 4) PC5-RRC; 5) PSFCH format. Actually, the container is related to the content of coordination information corresponding to the type of inter-UE coordination scheme, for example, compared to inter-UE coordination Scheme2, inter-UE coordination Sheme1 needs a container which can carry more bits. The relationship between the containers and the contents are described in Table 2.
Table 2 Relationship between the containers and the contents of coordination information 
	Container
	Coordination Scheme/Content
	Considerations

	[bookmark: OLE_LINK5]Current SCI format 1-A or New SCI format 1
	1) Support Scheme2 by using the reserved bits in current SCI format 1-A.  
2) Support Scheme1 by using resource allocation field in current SCI format1-A or a new SCI format 1. 
	· The number of reserved bits in current SCI format 1-A is quite small and thus can be used for scheme with less information bits, i.e, Scheme2.
· The resource allocation field can be reused to indicate the coordination information in Scheme2. 
· The transmission with PSCCH/PSSCH bounding is kind of a waste of resource since the associated PSSCH might not be used. As a result, PSCCH only might need to be supported here. 
· Channel sensing is required for UE-A.

	2nd SCI format
	Scheme1
	· A new 2nd SCI format is needed.
· The purpose of SCI format 1-A indicating the 2nd SCI format needs FFS. For instance, if UE-A doesn’t have data for UE-B, then it will be no use of resource allocation field in the SCI format 1-A. 
· Channel sensing is required for UE-A.

	MAC CE
	Scheme1
	· A new MAC CE is needed.
· Compared with SCI format, it takes more time to detect the content.
· The content usually cannot be detected by nodes other than UE-B.
· Channel sensing is required for UE-A

	PC5-RRC
	Scheme1
	· A new RRC IE is needed.
· Compared with SCI format, it takes more time to detect the content.
· The content usually cannot be detected by nodes other than UE-B.
· Channel sensing is required for UE-A.

	PSFCH format
	Scheme2
	· A new PSFCH resource which is orthogonal with PSFCH resource for HARQ is needed
· Channel sensing is not required for UE-A.



From our observations, we think it would be better to use physical signalling to contain the coordination information for low time cost and for enabling nodes other than UE-B to detect the information as we discussed in subsection2.1. Therefore, we prefer to use SCI format 1 and PSFCH format to carry coordination information for Scheme1 and Scheme2, respectively. A PSCCH only might need to be supported here if UE-A has no data for UE-B.  
Observation4: The container type depends on the content of coordination information.
Proposal4: Support to use SCI format 1 and PSFCH format to carry coordination information for Scheme1 and Scheme2, respectively, and FFS whether to support PSCCH only if SCI format 1 is adopted here.

Moreover, note that coordination information is also a type of information conveyed through sidelink. Other than the container, the resource and the priority of coordination information shall also need to be specified. For example, in Scheme1, we need to determine whether the resource is allocated in the request from UE-B or through Mode2 by UE-A. In our view, the resource for carrying coordination information in Scheme 1 is better not allocated by UE-B since it might not be available at UE-A due to hidden-node and half-duplex problem. Mode2 based allocation method can be adopted for UE-A to transmit the coordination information. As for Scheme2, the PSFCH-like resource allocation method can be introduced to carry the coordination information in the PFSCH-like format. However, the PSFCH resource for coordination information shall be orthogonal to that for HARQ feedback. 
In order to determine the transmission parameters like transmit power, maximum re-transmission time, and the prioritization among sidelink channels, we need to define the priority of coordination information. Note that, unlike conventional PSCCH/PSSCHs of which the priority is subjected to the logical channel from high layer, the priority of coordination information which is triggered by channel conflict detection and explicit request, is more dependent on the priority of PSCCH/PSSCHs UE-A sensing and the priority of UE-B’s transmission. 
Observation5：Resource and the priority of coordination information shall need to be specified.
Proposal5：Study how to determine the resource and the priority of coordination information.
Conclusions
In this contribution, we have presented our considerations on the issue about inter-UE cooperation in Mode2, and put forward the following observations and proposals:

Observation1: The explicit request for coordination information can be conveyed through an individual signalling such as a new SCI or PC5-RRC, or be piggybacked on to the SCI indicating the reserved resources for PSSCH transmission.
Proposal1: Support to use explicit request to trigger Scheme1 and Scheme2 inter-UE coordination with new SCI or PC5-RRC based signalling, or reserved bits in SCI indicating PSSCH transmission resources, respectively.
Observation2: UE-A can transmit the coordination information after T1 and before T2-m, and the availability of parameters to determine T1 and T2 might be varied with different inter-UE coordination triggers.
Proposal2: Specify the time line of coordination information transmission with different triggers. 
Observation3: The coordination information sent from UE-A to UE-B have impacts not only on the behaviour of resource selection at UE-B, but also on the behaviour of resource selection at other nodes.
Proposal3: FFS cast type of coordination information. 
Observation4: The container type depends on the content of coordination information.
Proposal4: Support to use SCI format 1 and PSFCH format to carry coordination information for Scheme1 and Scheme2, respectively, and FFS whether to support PSCCH only if SCI format 1 is adopted here.
Observation5：Resource and the priority of coordination information shall need to be specified.
Proposal5：Study how to determine the resource and the priority of coordination information.
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