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1 Introduction
During RAN#89-e meeting, the work item description of Release 17 Sidelink enhancement has been updated. The following objective of the SI is included:  

	Resource allocation enhancement:

· 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 until RAN#90.

· 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. 

· Note: The study scope after RAN#90 is to be decided in RAN#90.

· Note: The solution should be able to operate in-coverage, partial coverage, and out-of-coverage and to address consecutive packet loss in all coverage scenarios.

· Note: RAN2 work will start after [RAN#89].




In RAN1#106-e and RAN1#106bis-e and 107-e, many essential issues have reached the agreements. In this contribution, we provide our further considerations on the remaining issue of inter-UE coordination. 
2 For scheme 1
2.1 The time bound of UE-A transmitting the inter-UE coordination information 
For request-based triggering or condition-based triggering, to ensure coordination information is helpful for UE-B’s transmission, the UE-A shall transmit coordination information before UE-B making resource (re)selection, otherwise, UE-B has already selected resources before receiving coordination information. Therefore, it is necessary to define the latest time bound for coordination information transmission, the time that UE-A transmits coordination information can’t be later than the latest time bound, and UE-A obtains the latest time bound by the time gap between the starting location of UE-B’s resource selection window and the time of UE-A transmitting coordination information, the time gap can be preconfigured by RRC.
If UE-B doesn’t receive the coordination information in the latest time bound, UE-B shall perform the Rel-16 procedure to make a resource selection based on the own candidate resource set autonomously, which avoids UE-B to wait the coordination information all the time.
Proposal 1: It is necessary to define the latest time bound for UE-A transmitting coordination information. 

2.2  Cast type of inter-UE coordination information triggered by a condition other than explicit request reception
	· Working Assumption:
· For Scheme 1, following cast type(s) are supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception

· Groupcast/Broadcast for non-preferred resource set, FFS for preferred resource set

· FFS: Under which conditions groupcast/broadcast can be supported

· Unicast

· FFS: Under which conditions unicast can be supported


In the 107b-e, above working assumption were made. In our opinion, only unicast is supported for inter-UE coordination information in condition-based triggering procedure, supporting groupcast/broadcast will introduce many new problems. Firstly, preferred resource set sent via groupcast or broadcast may lead collision among the multiple UEs which receive the same coordination information. Therefore, only unicast is supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception. 
Proposal 2: Only unicast is supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception.
2.3 The coordination information signaling design

	· Agreement:
· The following working assumption is confirmed with modification in RED.

· MAC CE or 2nd SCI are used as the container of inter-UE coordination information transmission from UE A to UE B.

· For the indication of resource set, the following is supported:

· N combinations of TRIV, FRIV, resource reservation period as specified in Rel-16 TS 38.214 Section 8.1.5 with following modification. The value of resource reservation period is omitted at least when the transmission of preferred resource set is triggered by UE-B’s explicit request.

· First resource location of each TRIV is separately indicated by the inter-UE coordination information

· If [N <= 3], MAC CE is used and it is up to UE implementation to additionally use 2nd SCI. When 2nd SCI and MAC CE are both used, the same resource set is indicated in the 2nd SCI and the MAC CE. If [N > 3], only MAC CE is used.

· FFS: UE capability details

· 2nd SCI is UE RX optional

· The field size of the indication of resource set in a SCI format 2-C is determined by [N=3]
· Agreement:
· For Scheme 1, a resource pool level (pre-)configuration can enable one of the following alternatives:

· (Working assumption) Alt1: MAC CE and 2nd SCI are used as the container of an explicit request transmission from UE-B to UE-A

· A single format SCI 2-C is used for inter-UE coordination information and request

· 1 bit in format 2-C is used to indicate whether the SCI is used for request to coordination information or for conveying coordination information 

· SCI 2-C is UE RX optional

· It is up to UE implementation to additionally use 2nd SCI (for UE-B).

· Alt2: MAC CE is used as the container of an explicit request transmission from UE-B to UE-A

· Agreement:
· For inter-UE coordination information transmission in Scheme 1, 

· Inter-UE coordination information can be multiplexed with other data only if the source/destination ID pair is the same

· Retransmission of the TB carrying inter-UE coordination information is supported

Draft proposal 18:
· (Working Assumption) A SCI format 2-C includes all the fields present in SCI format 2-A

If (pre)configured, the SCI format 2-C includes zone ID field, and communication range requirement field
· Working assumption:
· First resource location of each TRIV is a slot offset with respect to a reference slot

· Alt 2: 

· The slot offset is the number of logical slots from the reference slot

· The value range of slot offsets is from 0 to maximum value that is (pre)configurable up to [256]
· FFS: The detailed value range including granularity

· Slot offset for each TRIV to indicate the set of resources is separately indicated by inter-UE coordination information
· For the reference slot, 

· The reference slot is the slot indicated by the inter-UE coordination information in a form of combination of DFN index and slot index



No matter condition-based triggering or request-based triggering, the information fields of coordination information carried by SCI format 2-C shall have unified design to reduce the specification effort. Based on above agreement, inter-UE coordination information can be multiplexed with other data, so SCI format 2-C shall include all the information fields present in SCI format 2-A which is related with the TB scheduling, so we suggest to confirm the above working assumption. 
Proposal 3: The information fields of SCI format 2-C shall have unified design for condition-based triggering and request-based triggering.
Proposal 4: Confirm the working assumption that a SCI format 2-C includes all the fields present in SCI format 2-A.
Moreover,  coordination information shall have some another informations in table 1 to indicate the set of resource, such as reference slot, resources combination, first resource location(s) of each TRIV.
Table 1 The information fields of SCI format 2-C for the coordination information
	Information fields
	Number of bits
	Coordination information multiplexed with other data
	

	Source ID
	8
	Yes
	The information fields present in SCI format 2-A

	Destination ID 
	16
	Yes
	

	Priority
	3
	Yes
	

	HARQ feedback enabled/disabled indicator
	1
	Yes
	

	HARQ process number
	4
	Yes
	

	NDI
	1
	Yes
	

	Redundancy version  
	2
	Yes
	

	CSI request
	1
	Yes
	

	Resource combination
	FFS
	Yes
	Indicate a set of resources  

	First resource location(s) of each  TRIV
	FFS
	Yes
	Indicate a slot offset with respect to a reference slot

	Reference slot
	FFS
	Yes
	Indicate the reference slot

	Resource set type
	1
	Yes
	Indicate preferred resource set or non-preferred resource set

	Flag to distinguish request  or coordination information 
	1
	Yes
	To indicate the SCI  for request to coordination information or  conveying coordination information


For the reference slot, it is necessary to define the location of the reference slot, in our opinion, given the payload size limitation of SCI format 2-C, the reference slot for the first TRIV is the slot where UE-A transmits coordination information, and the reference slot for other TRIV is the last slot indicated by previous TRIV. Meanwhile, the slot where the UE-A transmits coordination information is also the slot where UE-B receives the coordination information, which can keep alignment between the resource indicated by UE-A and the resource decoded by UE-B form the coordination information.
Proposal 5: It is necessary to define the location of reference slot.
For the first resource location(s) of each TRIV, this information field indicates the slot offset between the first resource location(s) of each TRIV and the reference slot, the slot offset is different for each TRIV, because UE-A’s sensing result is different in the different slot, therefore, it is necessary that slot offset for each TRIV is separately indicated by inter-UE coordination information.
Proposal 6: Confirm the working assumption that slot offset for each TRIV to indicate the set of resources is separately indicated by inter-UE coordination information.
2.4 The sensing window for determining the set of resources
	Q3-8: Is it necessary to specify the sensing window for determining the set of resources? If yes, which option do you agree between following proposals?
· Option 1: Transmission time (slot n) of inter-UE coordination information is a reference point

· Option 1-1: sensing window for the set of resources is given by [n – T_0, n – T_proc,0]

· Option 1-2: sensing window for the set of resources is given by [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1]

· Option 2: Starting time location (slot n) of a resource selection window for determining the set of resources is a reference point

· Option 2-1: sensing window for the set of resources is given by [n – T_0 – T_proc,1, n – T_proc,0 – T_proc,1]

· Option 3: Other (please specify it)


In the 107b-e FL’s summary, there have a discussion about UE-A’s sensing window for determining the set of resources. In our opinion, it is necessary to define the sensing window for UE-A, otherwise, there is a possibility that UE-A can’t obtain the enough resources which are located in the UE-B’s resource selection window due to insufficient sensing. In Rel-16 procedure, UE-A’s sensing window to determine the candidate resource set is defined by time interval [n – T_0, n – T_proc,0], and given the preparation time T_proc,1 of coordination information transmissions in inter-UE coordination mechanism, so the sensing window for the set of resources is defined by time interval [n – T_0, n – T_proc,0 – T_proc,1], where T_0 and T_proc,0 are reused from Rel-16. Meanwhile, to keep the alignment with the reference slot as illustrated in 2.3 section, the slot n is also the transmission time of inter-UE coordination information. 
Proposal 7: It is necessary to define the sensing window for UE-A to determine the coordination information, and the sensing window for the set of resources is defined by time interval [n – T_0, n – T_proc,0 – T_proc,1].
2.5 The comparison order among conflict indication, HARQ-ACK feedback, LTE SL TX/RX and/or UL
	· Agreement

· When PSFCH TX/RX for Scheme 2 is overlapping with LTE SL TX/RX and/or UL in a UE, reuse prioritization rule as specified in TS 38.213 Section 16.2.4.1 and 16.2.4.3.1.
· Agreement:
· For PSFCH TX/RX or TX/TX prioritization in Scheme 2, 

· Priority value of PSFCH TX for a resource conflict indication is the smallest priority value of the conflicting TBs  
· Priority value of PSFCH RX for a resource conflict indication is priority value indicated by UE-B’s SCI  
· For PSFCH TX/RX or TX/TX prioritization between SL HARQ-ACK feedback(s) and resource conflict indication(s), PSFCH TX/RX for SL HARQ-ACK feedback is always prioritized over PSFCH TX/RX for a resource conflict indication


In the above agreement, the prioritization rule between conflict indication and LTE SL TX/RX and/or UL has been defined. There is a possibility that the conflict indication and HARQ-ACK feedback are transmitted in the same PSFCH slot simultaneously, however, it is not clear that the comparison order among conflict indication, HARQ-ACK feedback, LTE SL TX/RX and/or UL. For example, the PSFCH for collision indication and PSFCH for HARQ-ACK feedback are firstly compared, then LTE SL TX/RX and/or UL will be finally compared, moreover, there have another option that PSFCH for collision indication and LTE SL TX/RX and/or UL are firstly compared, then PSFCH for HARQ-ACK feedback will be finally compared. In above agreement, PSFCH TX/RX for SL HARQ-ACK feedback is always prioritized over PSFCH TX/RX for a resource conflict indication, to reduce the specification effort, it is reasonable that PSFCH for collision indication and PSFCH for HARQ-ACK feedback are firstly compared, then the LTE SL TX/RX and/or UL will be finally compared. 
Proposal 8: PSFCH TX/RX for conflict indication and PSFCH TX/RX for HARQ-ACK feedback shall be firstly compared, then the LTE SL TX/RX and/or UL will be finally compared.
3 Conclusion 
This contribution discusses about inter-UE coordination. Based on the discussion, the following proposals are provided:
Proposal 1: It is necessary to define the latest time bound for UE-A transmitting coordination information. 

Proposal 2: Only unicast is supported for inter-UE coordination information transmission triggered by a condition other than explicit request reception.
Proposal 3: The information fields of SCI format 2-C shall have unified design for condition-based triggering and request-based triggering.
Proposal 4: Confirm the working assumption that a SCI format 2-C includes all the fields present in SCI format 2-A.
Proposal 5: It is necessary to define the location of reference slot.

Proposal 6: Confirm the working assumption that slot offset for each TRIV to indicate the set of resources is separately indicated by inter-UE coordination information.
Proposal 7: It is necessary to define the sensing window for UE-A to determine the coordination information, and the sensing window for the set of resources is defined by time interval [n – T_0, n – T_proc,0 – T_proc,1].

Proposal 8: PSFCH TX/RX for conflict indication and PSFCH TX/RX for HARQ-ACK feedback shall be firstly compared, then the LTE SL TX/RX and/or UL will be finally compared.
