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[bookmark: _Hlk47602131]Introduction
In this contribution, we discuss remaining open issues for Inter UE Coordination and provide proposals to address them. 
[bookmark: _Ref68613271][bookmark: _Ref83998487][bookmark: _Ref71573374]Scheme 1 with Non-preferred Resource Indication
RAN1 agreed to support two conditions to determine a non-preferred resource. These are Condition 1-B-1 where the resources are reservations from UEs other than UE-A and Condition 1-B-2 where UE-A cannot perform SL reception from UE-B due to half-duplex:
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)

Working Assumption
For Scheme 1 with non-preferred resource set, support following condition:
· 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 due to half duplex operation

UE-B needs to distinguish which non-preferred resources were generated according to which condition since non-preferred resources excluded due to Condition 1-B-1 should be applied to all UE-B’s transmissions whereas those excluded due to Condition 1-B-2 should only be applied to UE-B’s transmissions to the UE-A that indicated the non-preferred set. Current specifications do not allow UE-B to make this distinction.
When UE-A is indicating a non-preferred resource according to Condition 1-B-2 due to its upcoming SL transmission, a key observation is that most of the half duplex loss happens at the initial transmission. The following simulation results below show this point. 
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[bookmark: _Ref84006027]Figure 1: Effectiveness of Half Duplex Avoidance Technique
For this reason, the 1-B-2 indication needs to happen before the initial transmission starts. Ideally, UE-A needs to let UE-B know its resource selection change as soon as possible so that UE-B has enough time to react. So, it is natural that UE-A triggers an IUC transmission after it finished its own resource selection procedure. In this case, the IUC can contain the resources of the1-B-2 condition in the first TRIV, so UE-B can differentiate between resource(s) included due to condition 1-B-2 and resource(s) included due to Condition 1-B-1. Such differentiation is needed because UE-B behavior is different in the two cases as discussed earlier.
Different approaches can be used to achieve this differentiation between the two conditions. One approach that does not require changing the IUC MAC CE format is to use the first TRIV/FRIV field to indicate non-preferred resources included due to Condition 1-B-2, the rest of the TRIV/FRIV fields are used to indicated resources included due to Condition 1-B-1.
When IUC is multiplexed with data or when data is transmitted without multiplexed with IUC, the future resource selected for UE-A retransmission is already included in the content of SCI-1. In that case, UE-B can simply avoid the slot(s) indicated by TRIV field in UE-A SCI-1 to fulfill 1-B-2 condition. 
[bookmark: _Toc111186056]Proposal 1. When IUC is not multiplexed with data, UE-A includes resource(s) selected for its future transmission in the first TRIV/FRIV entry. UE-B applies condition 1-B-2 to the subset of slots indicated in the first TRIV entry in an IUC that is not multiplexed with data.
[bookmark: _Toc111186057]Proposal 2. When IUC is multiplexed with data or when data is transmitted not multiplexed with IUC, UE-A does not include resource(s) selected for its future transmission in the set of resources. UE-B applies condition 1-B-2 to the slots indicated in SCI-1 of UE-A transmission.
[bookmark: _Toc111186058]Proposal 3. Capture the following TP in 38.214 to enable UE-B to distinguish between non-preferred resources generated due to Condition 1-B-1 and those generated due to Condition 1-B-2
	Reason for change:
	Current specifications do not allow UE-B to distinguish between non-preferred resources generated due to Condition 1-B-1 and those generated due to Condition 1-B-2. This is distinction is necessary to correctly apply the non-preferred resource set.

	
	

	Summary of change:
	- Non-preferred resources generated according to Condition 1-B-2 are limited to the first TRIV/FRIV entry in the IUC message.
- Resources indicated in SCI-1 from UE-A are applied as non-preferred resources generated according to Condition 1-B-1.

	
	

	Consequences if not approved:
	UE-B incorrectly applies non-preferred resource generated according to Condition 1-B-2

	
	

	Clauses affected:
	8.1.5, 8.1.5A


----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
8.1.5 UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
The set of slots and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 1-A, and fields 'Frequency resource assignment', 'Time resource assignment' of the associated SCI format 1-A as described below.
'Time resource assignment' carries logical slot offset indication of N = 1 or 2 actual resources when sl-MaxNumPerReserve is 2, and N = 1 or 2 or 3 actual resources when sl_MaxNumPerReserve is 3, in a form of time RIV (TRIV) field which is determined as follows:
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if 
 
else
 
end if
end if
where the first resource is in the slot where SCI format 1-A was received, and  denotes i-th resource time offset in logical slots of a resource pool with respect to the first resource where for N = 2, ; and for N = 3, , .
The starting sub-channel  of the first resource is determined according to clause 8.1.2.2. The number of contiguously allocated sub-channels for each of the N resources  and the starting sub-channel indexes of resources indicated by the received SCI format 1-A, except the resource in the slot where SCI format 1-A was received, are determined from "Frequency resource assignment" which is equal to a frequency RIV (FRIV) where.
If sl-MaxNumPerReserve is 2 then
 
If sl-MaxNumPerReserve is 3 then
 
where
-	 denotes the starting sub-channel index for the second resource
-	 denotes the starting sub-channel index for the third resource
-	 is the number of sub-channels in a resource pool provided according to the higher layer parameter sl-NumSubchannel
If TRIV indicates N < sl-MaxNumPerReserve, the starting sub-channel indexes corresponding to sl-MaxNumPerReserve minus N last resources are not used.
The number of slots in one set of the time and frequency resources for transmission opportunities of PSSCH is given by  where = 10*SL_RESOURCE_RESELECTION_COUNTER [10, TS 38.321] if configured else  is set to 1.
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the selected sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots  are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of msec to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.
The set of slots indicated by TRIV are the slots that the UE transmitting the associated SCI format 1-A the set do not perform sidelink reception.

[bookmark: _Toc91695535]8.1.5A	UE procedure for determining slots and resource blocks indicated by a preferred or non-preferred resource set
The set of slots and resource blocks indicated by a set of preferred or non-preferred resource(s) is determined as described below.
The set of preferred or non-preferred resources , , is indicated by  triplets , , with the slot of the first resource location of each  separately indicated.  and  are interpreted according to clause 8.1.5, with the following modifications:
-	"slot where SCI format 1-A was received" is replaced by slot indicated as the first resource location of a .
-	"Received SCI format 1-A" is replaced by .]
When the set is a preferred resource set, if the transmission of the set was triggered by an explicit request, the resource reservation interval  is omitted.
When the set is a non preferred resource set not multiplexed with data, the set of slots indicated by  are the slots where the UE transmitting the set of non-preferred resources does not perform sidelink reception.
----------------------------------------------------end text proposal for 38.214----------------------------------------------------

Conclusion
Proposal 1. When IUC is not multiplexed with data, UE-A includes resource(s) selected for its future transmission in the first TRIV/FRIV entry. UE-B applies condition 1-B-2 to the subset of slots indicated in the first TRIV entry in an IUC that is not multiplexed with data.
Proposal 2. When IUC is multiplexed with data or when data is transmitted not multiplexed with IUC, UE-A does not include resource(s) selected for its future transmission in the set of resources. UE-B applies condition 1-B-2 to the slots indicated in SCI-1 of UE-A transmission.
Proposal 3. Capture the following TP in 38.214 to enable UE-B to distinguish between non-preferred resources generated due to Condition 1-B-1 and those generated due to Condition 1-B-2

	Reason for change:
	Current specifications do not allow UE-B to distinguish between non-preferred resources generated due to Condition 1-B-1 and those generated due to Condition 1-B-2. This is distinction is necessary to correctly apply the non-preferred resource set.

	
	

	Summary of change:
	- Non-preferred resources generated according to Condition 1-B-2 are limited to the first TRIV/FRIV entry in the IUC message.
- Resources indicated in SCI-1 from UE-A are applied as non-preferred resources generated according to Condition 1-B-1.

	
	

	Consequences if not approved:
	UE-B incorrectly applies non-preferred resource generated according to Condition 1-B-2

	
	

	Clauses affected:
	8.1.5, 8.1.5A


----------------------------------------------------begin text proposal for 38.214----------------------------------------------------
8.1.5 UE procedure for determining slots and resource blocks for PSSCH transmission associated with an SCI format 1-A
The set of slots and resource blocks for PSSCH transmission is determined by the resource used for the PSCCH transmission containing the associated SCI format 1-A, and fields 'Frequency resource assignment', 'Time resource assignment' of the associated SCI format 1-A as described below.
'Time resource assignment' carries logical slot offset indication of N = 1 or 2 actual resources when sl-MaxNumPerReserve is 2, and N = 1 or 2 or 3 actual resources when sl_MaxNumPerReserve is 3, in a form of time RIV (TRIV) field which is determined as follows:
if 
 
elseif 
 
else
if 
 
else
 
end if
end if
where the first resource is in the slot where SCI format 1-A was received, and  denotes i-th resource time offset in logical slots of a resource pool with respect to the first resource where for N = 2, ; and for N = 3, , .
The starting sub-channel  of the first resource is determined according to clause 8.1.2.2. The number of contiguously allocated sub-channels for each of the N resources  and the starting sub-channel indexes of resources indicated by the received SCI format 1-A, except the resource in the slot where SCI format 1-A was received, are determined from "Frequency resource assignment" which is equal to a frequency RIV (FRIV) where.
If sl-MaxNumPerReserve is 2 then
 
If sl-MaxNumPerReserve is 3 then
 
where
-	 denotes the starting sub-channel index for the second resource
-	 denotes the starting sub-channel index for the third resource
-	 is the number of sub-channels in a resource pool provided according to the higher layer parameter sl-NumSubchannel
If TRIV indicates N < sl-MaxNumPerReserve, the starting sub-channel indexes corresponding to sl-MaxNumPerReserve minus N last resources are not used.
The number of slots in one set of the time and frequency resources for transmission opportunities of PSSCH is given by  where = 10*SL_RESOURCE_RESELECTION_COUNTER [10, TS 38.321] if configured else  is set to 1.
If a set of sub-channels in slot  is determined as the time and frequency resource for PSSCH transmission corresponding to the selected sidelink grant (described in [10, TS 38.321]), the same set of sub-channels in slots  are also determined for PSSCH transmissions corresponding to the same sidelink grant where j=1, 2,…, , , if provided, is converted from units of msec to units of logical slots, resulting in  according to clause 8.1.7, and  is determined by Clause 8. Here,  is the resource reservation interval indicated by higher layers.
The set of slots indicated by TRIV are the slots that the UE transmitting the associated SCI format 1-A the set do not perform sidelink reception.

8.1.5A	UE procedure for determining slots and resource blocks indicated by a preferred or non-preferred resource set
The set of slots and resource blocks indicated by a set of preferred or non-preferred resource(s) is determined as described below.
The set of preferred or non-preferred resources , , is indicated by  triplets , , with the slot of the first resource location of each  separately indicated.  and  are interpreted according to clause 8.1.5, with the following modifications:
-	"slot where SCI format 1-A was received" is replaced by slot indicated as the first resource location of a .
-	"Received SCI format 1-A" is replaced by .]
When the set is a preferred resource set, if the transmission of the set was triggered by an explicit request, the resource reservation interval  is omitted.
When the set is a non preferred resource set not multiplexed with data, the set of slots indicated by  are the slots where the UE transmitting the set of non-preferred resources does not perform sidelink reception.
----------------------------------------------------end text proposal for 38.214----------------------------------------------------
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