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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
The Rel-17 sidelink enhancement WID [1] includes Inter-UE Coordination (IUC): 
· Study the feasibility and benefit of the enhancement(s) in mode 2 for enhanced reliability and reduced latency in consideration of both PRR and PIR defined in TR37.885 (by RAN#91), and specify the identified solution if deemed feasible and beneficial [RAN1, RAN2]
· Inter-UE coordination with the following.
· A set of resources is determined at UE-A. This set is sent to UE-B in mode 2, and UE-B takes this into account in the resource selection for its own transmission.
[bookmark: _Hlk78733485]The Rel-17 WI on sidelink enhancement has been completed, with some remaining details to be discussed in the maintenance phase. In this contribution, we discuss a necessary correction for IUC scheme 2 determination of UE-B. This correction was deemed High priority in the preparation phase of RAN1-109e (issue 2-25 of [2]), and discussed through several rounds in RAN1#109-e (issue #5 of [3]). Most companies recognized that there is a hole in the previous agreements and specifications, but the views on the correction had small variations and could not conclude in time in RAN1#109-e. In RAN1#110, this issue (#21 in [4]) was considered High priority and was one of two Scheme 2 issues recommended to be handled, but it was not able to be discussed in the meeting. In RAN1#110bis-e it was again considered High priority [5] and was allocated to be treated in RAN1#111 [6]. Here we summarize the past agreements, describe the hole in the agreements, and our preferred correction (with TP).

Discussion on Determination of UE-B in Scheme 2
[bookmark: _Ref61360133]In RAN1#107-e, we have the following working assumption agreed for determination of UE-B, which is based on the priority value of two UEs in each pair. 
	Working assumption (from RAN1#107-e)
For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, for each pair of UEs scheduling the conflicting TBs, a UE with the higher priority value is UE-B.
· FFS whether/how to set additional condition for UE-A to send PSFCH.
· Conclude on whether/how to handle, or differently handle, the case when at least one of UEs scheduling conflicting TBs doesn’t support Scheme 2 at the subsequent meetings



The underlying assumption for the main bullet in the above WA is that both UEs with conflicting TBs support inter-UE coordination Scheme 2. The agreement is applied for each pair of UEs, and the desired behavior when applying pairwise is that after every pair is checked, all but one of the UEs will be designated UE-Bs for the conflict information, leaving the UE with the lowest priority value (highest priority) free to transmit. However, if there is a UE present that does not support Scheme 2, conflict will still occur. Therefore, a sub-bullet was included on the case when at least one of UEs scheduling conflicting TBs does not support Scheme 2,
In RAN1#107bis-e, a WA was made where 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
	Working Assumption (from RAN1#107bis-e)
For Scheme 2, (pre)configuration is supported to enable or disable that 1 LSB of reserved bits of a SCI format 1-A is used to indicate of whether UE scheduling a conflict TB can be UE-B or not.
· FFS: UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication


[bookmark: _Hlk101532511]Again, a subbullet was included for FFS on UE-A's behavior for the case when at least one of UEs scheduling conflicting TBs is not capable of receiving the conflict indication.
The determination of UE-B was further progressed in RAN#108-e with the following agreement.
	Agreement (from RAN1#108-e)
Confirm the following working assumption with modification in RED. Note that the terminology of “indicationUEB flag” means the indication of whether UE scheduling a conflict TB can be UE-B or not.
· Working Assumption:
· For Condition 2-A-1 in Scheme 2, when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is enabled or when “a non-destination UE of a TB transmitted by UE-B can be UE-A” is disabled and the destination UE of the conflicting TBs is UE-A, 
· for each pair of UEs scheduling the conflicting TBs whose PSFCH occasions for resource conflict indication are not yet passed and indicationUEB flag is set to 1 if the higher parameter of indicationUEBScheme2 is (pre)configured to ‘Enabled’, a UE with the higher priority value is UE-B. When the UEs in the pair have the same priority value, UE-A determines one of the UEs to be UE-B by its implementation. 
· UE-A considers the SCIs received earlier than or equal to sl-MinTimeGapPSFCH before the PSFCH occasion for conflict indication when determining UE-B.


In the agreement, the WA from RAN1#107bis-e on indication of being a UE-B via 1 reserved bit in SCI 1-A was taken into account. However, again it does not address the case when at least one of UEs scheduling conflicting TBs does not support Scheme 2. Note that the agreement is again for each pair of UEs.
In RAN1#109-e, the last proposal from the moderator in the feature lead summary [3] was:
Updated Proposal 5-2b (Moderator)
· For Condition 2-A-1 in Scheme 2, when sl-TypeUE-A is enabled or when sl-TypeUE-A is disabled and the destination UE of the conflicting TBs is UE-A,
· If there is only one UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, that UE is UE-B.

This proposal had wide support, but some concerns were still raised.
1. The proposal does not have the “for each pair of UEs” language, and therefore only solves the problem of one UE supporting Scheme 2 and one UE not supporting scheme 2.
2. The priority of the UEs is not considered, so a UE that supports Scheme 2 may be UE-B even if its traffic is more important than the UE that does not support Scheme 2.
3. The relationship with Rel-16 sidelink pre-emption sl-PreemptionEnable is not clear.
Overall, these concerns should not be strong enough to object to a solution to the problem and leave a hole in the agreements and the specification. So while companies may have a preference on the correction, we hope that there will not be an objection because of these preferences. For FUTUREWEI, our feeling is that there may not a single best way to handle all possible circumstances, but we should at least handle the case where one UE does not support Scheme 2. That UE will cause a conflict anyway so regardless of priority the other UEs should be UE B and let the UE not supporting Scheme 2 transmit first.
Observation: The simple solution is that if there is at least one of the UEs scheduling conflicting TBs that does not support Scheme 2, all the UEs who support Scheme 2 (with indicationUEB flag is set to 1) are UE-Bs and UE-A needs to report the conflict to these UEs.   

Taking the feature lead proposal from the latest summary [4] (which is the same as the FL proposed 5-2b in [3]), the suggested update is to add (as in the previous agreements) “for each pair of UEs” in order to handle more than two UEs.
Proposal: Agree to (updated) Draft Proposal 1 from the moderator with the addition of “for each pair of UEs”.
(updated) Draft Proposal 1:
· For Condition 2-A-1 in Scheme 2, when sl-TypeUE-A is enabled or when sl-TypeUE-A is disabled and the destination UE of the conflicting TBs is UE-A,
· For each pair of UEs, If there is only one UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, that UE is UE-B.

The related TP is provided in the Appendix.

Conclusion
The remaining details for inter-UE coordination were discussed. We observe and propose the following with the related TP provided in the Appendix.
Observation: The simple solution is that if there is at least one of the UEs scheduling conflicting TBs that does not support Scheme 2, all the UEs who support Scheme 2 (with indicationUEB flag is set to 1) are UE-Bs and UE-A needs to report the conflict to these UEs.   

Proposal: Agree to (updated) Draft Proposal 1 from the moderator with the addition of “for each pair of UEs”.
(updated) Draft Proposal 1:
· For Condition 2-A-1 in Scheme 2, when sl-TypeUE-A is enabled or when sl-TypeUE-A is disabled and the destination UE of the conflicting TBs is UE-A,
· For each pair of UEs, If there is only one UE scheduling the conflicting TB whose PSFCH occasion for resource conflict indication is not yet passed and, if sl-IndicationUE-B is (pre)configured to ‘Enabled’, ‘Conflict information receiver flag’ field is set to 1, that UE is UE-B.
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[bookmark: _Ref101433217]Appendix
The TP is provided below.

	Reason for change:
	The specification on the determination of UE-B does not cover the case when at least one of UEs scheduling conflicting TBs does not support Scheme 2

	
	

	Summary of change:
	Add the determination of UE-B when at least one of UEs scheduling conflicting TBs does not support Scheme 2

	
	

	Consequences if not approved:
	Ambiguous specifications which may limit the use cases of inter UE coordination Scheme 2 and impact the performance



	Text proposal for determination of UE-B in TS38.213 Section 16.3.0 
[bookmark: _Toc29673242][bookmark: _Toc29673383][bookmark: _Toc29674376][bookmark: _Toc36645606][bookmark: _Toc45810655][bookmark: _Toc100147465]---------------------------------  Text proposal begins ----------------------------------------------- 
[bookmark: _Toc99993867]16.3.0	UE procedure for transmitting PSFCH with control information
*** Unchanged text is omitted ***
A first UE determines a UE for providing the conflict information to in a PSFCH as follows
-	if, for a resource pool, typeAUEScheme2 is disabled, the first UE has been indicated a first reserved resource and a second reserved resource as resources for PSSCH reception or, if for a resource pool typeAUEScheme2 is enabled, has been indicated at least the first reserved resource or the second reserved resource for PSSCH reception,
-	detects a first SCI format 1-A that includes a first priority value, , and the first reserved resource for PSSCH transmission from a second UE,
-	detects a second SCI format 1-A that includes a second priority value, , and the second reserved resource for PSSCH transmission from a third UE, and
[bookmark: _Hlk88594368]-	determines that the first and second resources overlap in time and frequency
-	the PSFCH occasions for resource conflict information of the second UE and the third UE are valid
-	the indicationUEB flag in SCI Format 1-A from the second UE and the third UE is set to 1, if indicationUEBScheme2 = 'enabled' 
-	determines the first SCI format 1-A and the second SCI format 1-A are not received later than sl-MinTimeGapPSFCH before the PSFCH occasion for conflict information
-	determines to transmit to the second UE the PSFCH with the conflict information
-	determines to transmit to either the second UE or the third UE the PSFCH with the conflict information, if 
[bookmark: _Hlk101532874]-    determines to transmit to the third UE the PSFCH with the conflict information regardless of the values of , if the indicationUEB flag in SCI Format 1-A from the second UE is set to 0 and the indicationUEB flag in SCI Format 1-A from the third UE is set to 1, and indicationUEBScheme2 = 'enabled'
*** Unchanged text is omitted ***
---------------------------------  Text proposal ends ----------------------------------------------- 




