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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#90e, an updated WI has been approved for supporting NR Sidelink general enhancement in NR Rel. 17 with following objectives on reliability enhancement and latency reduction as captured in RP-202846[1]:
	· Study the feasibility and benefit of solution(s) on 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(s) 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.
· 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 this contribution we provide our views on different types of inter-UE coordination.
_____________________________________________________________________________
Sidelink operation for Reliability improvement   
Inter-UE coordination Scheme 1
In this section we provide our views on some remaining issues of inter-UE coordination Scheme 1.
· Transmission of inter-UE coordination information 
In 3GPP RAN1#107-e followed agreements were made on the transmission of inter-UE coordination information
	Agreement
For inter-UE coordination information triggered by an explicit request in Scheme 1,
· UE-A uses a TX resource pool used for UE-B’s request transmission to determine the set of resources and to transmit the set of resources to UE-B
Agreement
For inter-UE coordination information triggered by a condition rather than request reception in Scheme 1,
· UE-A transmitting in a resource pool provides inter-UE coordination information associated with the same resource pool


For inter-UE coordination UE-B should work with sidelink resource allocation mode 2, however for UE-A it may work with sidelink resource allocation mode 1 or sidelink resource allocation mode 2. We think above agreements are feasible only when UE-A works with resource allocation mode 2. Simultaneous support of mode 1 and mode 2 for one UE is not supported even from R16 sidelink, so if UE-A works with resource allocation mode 1 the resource for inter-UE coordination information should be granted/allocated by network.
Proposal 1: When UE-A is configured with mode 1, the resource for inter-UE coordination information transmission should be allocated/granted by network.
Similar with sidelink CSI reporting as specified in R-16 sidelink, dedicated SR can be configured for UE-A with mode 1 to request the sidelink resource for inter-UE coordination transmission. The resource pools used for mode 1 are separated configured which are different to the resource pools of mode 2. When UE transmits the inter-UE coordination information to UE-B in the resource pool of mode 1, it may also need to indicate the resource pool identity which the set of resources are associated with.
Proposal 2: When UE-A is configured with mode 1, dedicated SR can be configured to request the sidelink resource for inter-UE coordination information transmission.
Even if UE-A supports mode 1 and mode 2 simultaneously which means that inter-UE coordination information is transmitted in the resource pool of mode 2 as in the above agreements, the transmission conflict between mode 1 and mode 2 should be addressed if there are some overlapping in time domain between resource pool of mode 1 and resource pool of mode 2. gNB may allocate the sidelink resource for transmission in the same slot at which UE-A would transmit inter-UE coordination information based on its sensing, in such case UE-A may need to select one sidelink transmission in that slot.
Proposal 3: When UE-A is configured with mode 1, the transmission conflict between transmission granted by network and transmission of inter-UE coordination information should be addressed, e.g., UE-A selects one sidelink transmission based on the priority.

In 3GPP RAN1#107bis-e meeting following agreement on the transmission of inter-UE coordination information in Scheme 1 was achieved:
	Agreement
· For sidelink transmission carrying inter-UE coordination information in Scheme 1, 
· UE-A performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the inter-UE coordination information to UE-B.
· For sidelink transmission carrying request in Scheme 1, 
· UE-B performs its resource (re)selection according to the same procedure in TS 38.214 Section 8.1.4 to transmit the request for the inter-UE coordination information to UE-A if UE-B performs sensing/resource exclusion. Otherwise, at least UE-B can perform random selection
· Note: RAN1 does not pursue specific enhancement of Rel-17 resource (re)selection for the transmission of inter-UE coordination information and its request.


In the above agreement UE-A performs legacy resource (re)selection procedure to transmit the inter-UE coordination information to UE-B. For inter-UE coordination Scheme 1 we have agreed that starting/ending time locations of resource selection window is provided by UE-B’s explicit request. When UE-A performs resource (re)selection the resource selection window, e.g., n+T_1 and n+T_2, should be determined. For inter-UE coordination Scheme 1 triggered by UE-B’s request, we think the resource selection window of UE-A should be determined according to the received starting/ending time locations of resource selection window provided by UE-B’s explicit request. Two alternatives can be considered. One is that the ending of resource selection window of UE-A should be not after the staring time of resource selection window of UE-B, the other one is that the ending of resource selection window of UE-A should be not after the ending time of resource selection window of UE-B. 
Proposal 4: For inter-UE coordination Scheme 1 triggered by UE-B’s explicit request, the resource selection window of UE-A for the transmission of inter-UE coordination information is determined by staring/ending time of resource selection window of UE-B, followed alternatives can be considered
· The ending of UE-A’s resource selection window should be not after the starting time of UE-B’s resource selection window
· The ending of UE-A’s resource selection window should be not after the ending time of UE-B’s resource selection window

Inter-UE coordination Scheme 2

On the condition of expected/potential resource conflict reserved resource conflict may be caused by the processing delay, so if UE-A detects two SCIs with the time gap larger than the processing delay it may not trigger resource conflict indicator transmission even if the reserved resources are overlapped, because as defined in Rel-16 sidelink re-evaluation and pre-emption checking will be performed before the transmission. If the time gap of SCIs from UE0 and UE1 is larger than the processing delay, it is expected that UE0 and UE1 will perform re-evaluation and pre-emption checking to avoid the resource conflict. 
Proposal 5: On the condition of expected/potential resource conflict followed conditions may be further considered to trigger resource conflict indicator transmission:
· The time gap between detected SCIs with reserved resources should be smaller than the processing delay
As defined in Rel-16 sidelink one UE may select some PSFCHs for transmission if it would like to transmit multiple PSFCHs. The selection of transmitted PSFCHs is determined by the priority value, capability of UE on maximum simultaneous PSFCH transmissions and the transmitting power. If the resource conflict indicator is transmitted in the PSFCH occasion, there will be two types of transmission in the PSFCH occasion, one is the HARQ feedback and the other one is for resource conflict indicator. So the selection of actually transmitted resources should be further studied considering the difference between the two types of transmissions, e.g., the transmissions for resource conflict indicator are prioritized to the transmissions for HARQ feedback.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Group member UE(s)/RSU acting as a third UE could periodically monitor destination group identifier and the corresponding Sidelink resource transmitted by TX UE(s) from their SCIs. If their destination group identifier is identical and the corresponding resource selected by these TX UE(s) occupies the same time slot i.e., Half duplex problem (time only overlap) or time/frequency overlap, then a potential feedback transmitted from group member UEs to the corresponding TX UE(s) could be helpful.  Otherwise, group member UE(s) can also (re)transmit the data to those TX UE(s) and the selection of RX UE in a group to (re)transmit the data can be based on SUE, relay UE etc.
Using groupcast option-1, even if the PSSCH from TX UE(s) are successfully decoded by the group member UE(s), group member UE(s) could report NACK(s) on the feedback resource to implicitly indicate potential half duplex, time/frequency overlap problem to respective TX UE(s).
Proposal 6: Support presence of detected resource conflict on the resources indicated by UE-B’s SCI using PSFCH resource by reporting NACK on the PSFCH resource irrespective of the PSSCH decoding result.
_____________________________________________________________________________
Conclusion
In this contribution, we focused on Sidelink reliability enhancement aspects on the resource allocation mechanism for V2X and present our views on the following topics:
Following proposals are made as a result:
Proposal 1: When UE-A is configured with mode 1, the resource for inter-UE coordination information transmission should be allocated/granted by network.
Proposal 2: When UE-A is configured with mode 1, dedicated SR can be configured to request the sidelink resource for inter-UE coordination information transmission.
Proposal 3: When UE-A is configured with mode 1, the transmission conflict between transmission granted by network and transmission of inter-UE coordination information should be addressed, e.g., UE-A selects one sidelink transmission based on the priority.
Proposal 4: For inter-UE coordination Scheme 1 triggered by UE-B’s explicit request, the resource selection window of UE-A for the transmission of inter-UE coordination information is determined by staring/ending time of resource selection window of UE-B, followed alternatives can be considered
· The ending of UE-A’s resource selection window should be not after the starting time of UE-B’s resource selection window
· The ending of UE-A’s resource selection window should be not after the ending time of UE-B’s resource selection window
Proposal 5: On the condition of expected/potential resource conflict followed conditions may be further considered to trigger resource conflict indicator transmission:
· The time gap between detected SCIs with reserved resources should be smaller than the processing delay
Proposal 6: Support presence of detected resource conflict on the resources indicated by UE-B’s SCI using PSFCH resource by reporting NACK on the PSFCH resource irrespective of the PSSCH decoding result.
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