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Introduction
In the previous RAN1 meetings, some agreements have been achieved on mode 2 resource allocation for NR V2X, mainly include some aspects of step 1, step 2 and re-evaluation/pre-emption. In this contribution, some remaining details on mode 2 resource allocation will be further discussed.
[bookmark: _Ref228947482]Discussion
Resource re-selection triggered by re-evaluation and pre-emption
In the RAN1 100bis e-meeting, the following agreements have been achieved on re-evaluation and pre-emption, and some remaining open issues on how to ensure timing restriction during the re-selection procedure are treated as FFS.
Agreements:
· It is up to UE implementation to reselect any pre-selected but not reserved resource which is still in the identified resource set after Step 1 in order to ensure the timing restrictions during reselection triggered by re-evaluation and/or pre-emption
· The timing restrictions at least include the HARQ RTT related minimum gap Z agreed in 
RAN1#100e
· FFS how to handle the case that there is no resources satisfying the timing restrictions in the 
identified resource set after Step 1

Agreements:
· Once pre-emption re-selection condition is met at the UE, re-selection is performed for all resources which satisfy the pre-emption re-selection condition 
· A UE ensures the HARQ RTT related minimum time gap Z agreed in RAN1#100-e, between 
re-selected and non-preempted resources during the re-selection triggered by pre-emption
· FFS cases when timing restriction could not be met
· FFS whether/how to extend it to periodic reservations


Until now, the resource re-selection should be triggered by re-evaluation/pre-emption is agreed but some details of the resource re-selection procedure triggered by these two operations need to be clarified.
[bookmark: OLE_LINK119][bookmark: OLE_LINK126][bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: _Hlk46309270][bookmark: OLE_LINK114][bookmark: OLE_LINK115]The re-evaluation in NR V2X means, when a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’, where k ≥ m, is not in the identified candidate resource set, the resource re-selection procedure should be triggered and the re-evaluated resource which is not in the identified candidate resource set needs to be re-selected. Moreover, the resource which is in the same slot and indicated by the corresponding PSCCH in slot ‘m’ should be regarded as the 1st selected resource for the re-selection procedure, if it has been reserved and signaled by a previous SCI. The main reason is that it cannot be re-elected based on re-evaluation and the timing restriction b/w this resource and the following re-selected resources should not be violated. On this basis analysis, the remaining steps and timing restrictions (may include HARQ RTT related minimum time gap Z and the agreed chain reservation restriction) of the resource re-selection are same to the initial resource selection. According to the above agreements, whether other pre-selected but not reserved resources which are still in the candidate resource set is changed should depend on UE implementation.
[bookmark: OLE_LINK33]Proposal 1: For resource re-selection of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’ triggered by re-evaluation, 
· [bookmark: OLE_LINK127][bookmark: OLE_LINK128]For a resource which is in the same slot and indicated by the corresponding PSCCH in slot ‘m’, if it has been reserved and signaled by a previous SCI, it should be regarded as the 1st selected resource during the resource re-selection procedure;
· Else, the 1st resource is randomly selected in the selection window of the resource re-selection triggered by the re-evaluation.

[bookmark: OLE_LINK113]An example is shown by the figure below. In this figure, the re-evaluation is done in the time of T3 before the slot of resource #m k+1, resource #m k+2 which is signaled by the SCI corresponding to #m k+1 is not in the identified candidate resource set, then this resource should be reselected; resource #m k+1 should be regarded as the 1st selected resource and whether the pre-selected resource of #m k+3 and #m k+4 is changed should be based on the implementation to ensure all the timing restrictions are met; whether the pre-selected resource of #m k+5 which is also not in the identified candidate resource set is changed should also be based on the implementation, since it can be re-evaluated again in the time of T3 before the slot of resource #m k+3 or #m k+4.


Figure 1 Illustration of resource re-selection triggered by re-evaluation

[bookmark: OLE_LINK118]The pre-emption in NR V2X means, for a UE, a resource which has been signaled by a previous SCI, is occupied by another UE which has a higher priority packet to be transmitted, and the pre-empted resource needs to be re-selected. The steps and timing restrictions of the resource re-selection are same to the initial resource selection. A special case is, if there is another resource is signaled by a same SCI with the pre-empted resource in case of Nmax=3, this “another resource” should be regarded as the 1st selected resource for the re-selection procedure, since it has been reserved and signaled and the timing restriction b/w this resource and the re-selected resources should not be violated.
[bookmark: OLE_LINK20]Proposal 2: For resource re-selection of a pre-empted resource contained in a slot ‘m’, 
· If there is another signaled and non-preempted resource which has not been used for transmission this resource should be regarded as the 1st selected resource for the resource re-selection procedure;
· Else, the 1st resource is randomly selected in the selection window of the resource re-selection triggered by the pre-emption.

An example is shown by the figure below. In this figure, resource #m k+2 is pre-empted, then this resource should be reselected; resource #m k+3 should be regarded as the 1st selected resource during performing resource re-selection since it has also been reserved and signaled by the SCI corresponding to resource #m k+1, but no pre-emption occurs on it.


[bookmark: _GoBack]Figure 2 Illustration of resource re-selection triggered by pre-emption

Release of unused resource
According to the summary of RAN1# 97 meeting, the reservation of resources for feedback-based HARQ retransmission(s) has been accepted by RAN1 as follows.
Agreements:
· NR V2X Mode-2 supports resource reservation for feedback-based PSSCH retransmissions by signaling associated with a prior transmission of the same TB
· FFS impact on subsequent sensing and resource selection procedures
· At least from the transmitter perspective of this TB, usage of HARQ feedback for release of unused resource(s) is supported
· No additional signaling is defined for the purpose of release of unused resources by the transmitting UE
· FFS the behavior of the receiver UE(s) of this TB and other UEs


In the following subsection, we give our opinions on the following opening aspect:
· FFS the behavior of the receiver UE(s) of this TB and other UEs
It is possible the other UEs notify the using or un-using of the reserved resource by monitoring the ACK/NACK of the sending UE. If the feedback to the sending UE is ACK, the other UEs can start to use the released resource. If the feedback to the sending UE is NACK, the other UEs can avoid to select the reserved resource. It means the UE needs to decoding both the SCI and SFCI (sidelink feedback control information) for its resource selection. Since no additional signaling is defined for the purpose of release of unused resources by the transmitting UE, only the HARQ is used for the receiver UE(s) releasing the unused resource. The behavior of the receiver UE(s) is as follows: it will not use the reserved resource when the receiver UE receives the ACK. it will use the reserved resource when the receiver UE receives the NACK. 
In order to let other UE(s) use the released unused resource, the other UEs needs to decode the HARQ which is not related to its own link. Then, the other UEs could check the using status of the resource reserved not by its own and has the ability to use the released resource.
The behavior of the other UE(s) is as follows: it will use the unused resource when it decodes the ACK related to the link in which the resource is not reserved by itself. It will not use the unused resource when it decodes the NACK related to the link in which the resource is not re-served by itself.
Proposal 3: The resources that have previously been reserved for the UE(s) can be used or released by using HARQ feedback. The released resource could be used by other UEs after the other UEs monitoring the HARQ of the reserved UE(s).
Proposal 4: The other UEs need to monitor the HARQ ACK/NACK feedback when perform their own resource selection.
· If the feedback to the sending UE is ACK, the other UEs can start to use the released resource.
· If the feedback to the sending UE is NACK, the other UEs can avoid selecting the reserved resource.

Conclusions
In this contribution, we give our views on some remaining details on mode 2 resource allocation for NR V2X. Some design aspects are highlighted. The proposals are summarized as follows.
Proposal 1: For resource re-selection of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’ triggered by re-evaluation, 
· For a resource which is in the same slot and indicated by the corresponding PSCCH in slot ‘m’, if it has been reserved and signaled by a previous SCI, it should be regarded as the 1st selected resource during the resource re-selection procedure;
· Else, the 1st resource is randomly selected in the selection window of the resource re-selection triggered by the re-evaluation.
Proposal 2: For resource re-selection of a pre-empted resource contained in a slot ‘m’, 
· If there is another signaled and non-preempted resource which has not been used for transmission this resource should be regarded as the 1st selected resource for the resource re-selection procedure;
· Else, the 1st resource is randomly selected in the selection window of the resource re-selection triggered by the pre-emption.
Proposal 3: The resources that have previously been reserved for the UE(s) can be used or released by using HARQ feedback. The released resource could be used by other UEs after the other UEs monitoring the HARQ of the reserved UE(s).
[bookmark: OLE_LINK37][bookmark: OLE_LINK39]Proposal 4: The other UEs need to monitor the HARQ ACK/NACK feedback when perform their own resource selection.
· If the feedback to the sending UE is ACK, the other UEs can start to use the released resource.
· If the feedback to the sending UE is NACK, the other UEs can avoid selecting the reserved resource.
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