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1. Introduction
In RAN1#100bis E-meeting, the following agreements were made:
	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: 
Finalize the RRC parameter for pre-emption activation per resource pool by
· Disabled
· Enabled. Default is without a priority level (i.e., pre-emption is applicable to all levels). 
· Can optionally configuring a priority level p_preemption {1…8} (the value range is a working assumption), and (as a working assumption regarding “<”) if prioRX < p_preemption, and prioTX > prioRX, then pre-emption can be triggered 
· Note: In the inequalities it is assumed that the lowest priority value corresponds to the highest priority/importance traffic
· prioRX is the priority associated with the resource indicated in SCI, as per 8.1.4 in 38.214
· prioTX is L1 priority within a UE associated with the reserved resources, as per 8.1.4 in 38.214

Agreements:
· The procedure to check whether a reserved resource to be signaled in slot ‘m’ should be re-selected due to pre-emption:
· A regular Step 1 (as in 8.1.4 in 38.214) of the resource (re-)selection procedure is performed 
· If the reserved resource is still in the identified candidate resource set after the Step 1 execution, then Step 2 for reselection of the reserved resource(s) is not triggered
· If the reserved resource is NOT in the identified candidate resource set after the Step 1 execution
· If the resource is excluded by comparison with the RSRP measurement for an SCI associated with a priority which can trigger pre-emption, then Step 2 for reselection of the reserved resource(s) is triggered
· If the resource is excluded by comparison with the RSRP measurement for an SCI associated with a priority which cannot trigger pre-emption, then Step 2 for reselection of the reserved resource(s) is not triggered

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

Agreements:
· In Step 2, a UE should/shall select resources so that HARQ retransmission resources can be reserved by a prior SCI, except that
· In case no resource can be found for reservation (e.g., based on the identified candidate set after Step 1) for a retransmission of a TB, the re-transmission can be transmitted on a resource that is not reserved
· After the resource selection is performed, HARQ retransmission on a resource not reserved by a prior SCI is allowed due to transmission dropping caused by prioritization, pre-emption and congestion control
· To discuss and conclude “should vs. shall” in RAN1#101

Working assumption:
· The UE should/shall indicate min(Nselected, N) first-in-time resources when setting the values of frequency resource assignment and time resource assignment in SCI format 0_1, where
· Nselected is the number of resources selected by MAC within 32 slots (including the current one)
· N is the maximum number of resources that can be signalled in one SCI
· To discuss and conclude “should vs. shall” in RAN1#101

Conclusion:
· Prioritization of earlier resources for the initial resource selection is not specified in Rel-16
· No additional spec update is expected


In this contribution, we discuss several remaining aspects on NR sidelink mode-2 resource allocation mechanism.

2. NR V2X resource allocation of Mode-2 operation
2.1. Procedure of Step 1 and 2
One remaining issue is how to handle the case that there is no reselected resources satisfying the timing restrictions in the identified resource set after Step 1. For example, it can be defined to exceptionally allow reselecting the resources which don’t satisfy the timing restrictions or cancel the relevant SL grant and trigger all the resource reselection.

Proposal 1: In case when there is no reselected resources satisfying the timing restrictions in the identified resource set after Step 1, the following options can be considered:
· Option 1) Exceptionally allow reselecting the resources which don’t satisfy the timing restrictions
· Option 2) Cancel the relevant SL grant and trigger all the resource reselection

To avoid the problem of candidate resource shortage that can be selected in Step 2, the set of reservation periodicities used for the resource exclusion due to the half-duplex problem could be (pre)configured.

Proposal 2: For exclusion of slots in the selection window which correspond to slots not monitored in the sensing window, a UE applies a separately (pre-)configured sub-set (including empty and full set possibilities) of periodicities and applies the period used for transmission, if any

2.2. Time and frequency resource indicated by SCI format 0_1
In RAN1#99 meeting, it is agreed that the size of SCI fields to indicate time resource and frequency resource for PSSCH transmission(s) according to the value of  provided by higher layer parameter maxNumResource. Remaining issue is how to interpret time resource assignment field and frequency resource field in a SCI format 0_1. 
In RAN1#100 E-meeting, it is agreed that how to extract the number of allocated sub-channels (denoted by m), the lowest sub-channel index for the second resource (denoted by f2), and the lowest sub-channel index for the third resource (denoted by f3) from the frequency resource indication value. In addition, it is agreed that how to extract the 1st resource time offset (denoted by T1) and 2nd resource time offset (denoted by T2) from the time resource indication value. When the backward indication is not enabled, the 1st PSSCH will be transmitted on the slot where the associated SCI is transmitted, and the 2nd PSSCH will be transmitted T1 slots after the slot position of the 1st PSSCH, and the 3rd PSSCH will be transmitted T2 slots after the slot position of the 1st PSSCH. Remaining issue is whether or how to support backward indication for the resource reservation/allocation. 
In LTE V2X, retransmission index in a SCI format 1 indicates whether the indicated 2nd PSSCH resource is transmitted earlier or later than the 1st PSSCH resource while the 1st PSSCH resource is transmitted in the same subframe where the UE detects the associated SCI format 1. For instance, when the value of retransmission index is set to 1, the 2nd PSSCH resource will be located earlier than the slot of the 1st PSSCH resource. 
Considering periodic traffic, this mechanism is useful for sensing operation. To be specific, even though a UE fails to detect earlier (or later) PSSCH resource, if the UE success to detect later (or earlier) PSSCH resource, the UE can consider both the 1st PSSCH resource and the 2nd PSSCH resource in the subsequent periods for resource (re)selection procedure. Considering evaluation results for the resource reservation, it would be beneficial to support such a backward indication of PSSCH resource for NR sidelink. For instance, if a UE detect SCI in slot n, and if the SCI indicates 1st PSSCH resource in slot n and 2nd PSSCH resource in slot n-T, and if the resource reservation period is P, the UE can exclude 1st PSSCH resource in slot n+P and 2nd PSSCH resource in slot n-T+P depending on the RSRP measurement based on the PSSCH DMRS in slot n.
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Figure 1: Example of sensing operation with backward indication. 

In a similar manner, the backward indication approach needs to be extended to the case of Nmax=3. In this case, there can be three cases: one is two resources are after slot containing the detected SCI, another is one resource is before the slot containing the detected SCI and other resource is after the slot containing the detected SCI, the other is two resources are before slot containing the detected SCI. If one of the above is not supported in terms of SCI indication, the sensing operation cannot fully use all the reserved resources, and it will cause performance degradation. For instance, when the third case is not supported in terms of SCI signaling, the only way is that the SCI indicates last two PSSCH resources and the first PSSCH resource will not be indicated. In this case, if the sensing UE receives only the last SCI among these three PSSCH occasions, the sensing UE may not consider PSSCH resource in the first occasion for the resource selection procedure, and it can cause resource collision. In those point of views, all the above cases needs to be supported in terms of SCI indication. 

Proposal 3: When periodic reservations are enabled in a resource pool, and when a (pre-)configuration indicates that “resource index” signaling is enabled in a resource pool, a separate field of ceil(log2(Nmax)) bit in the first stage SCI indicates a “resource index” for the purpose of backward indication

Proposal 4: For time resource assignment in backward indication, when  is 2, 
· If TRIV is 0, 
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· Else if  ,
· If resource index is 0,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· Else if resource index is 1,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot

The size of the time resource assignment field in a SCI format 0_1 for  assumes that the 2nd PSSCH resource and the 3rd PSSCH resource are within 31 slots after the slot containing the 1st PSSCH. In this case, when the SCI format 0_1 can indicate PSSCH resource in the past compared to the 1st PSSCH resource for the purpose of sensing operation, it needs to define how to interpret two time gaps derived by the time resource assignment. For simplicity, it can be considered that the time resource assignment field in a SCI format 0_1 indicates three PSSCH resources within a window, and then the transmission order field in the SCI format 0_1 indicates the order of the indicated PSSCH is associated with the SCI format 0_1. In other words, the time gaps with respect to the earliest PSSCH resource within a window are kept, and the retransmission order will be used to indicate the actual starting position of the window. Figure 2 shows an example of time resource assignment for .
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Figure 2: Example of time resource assignment.


Proposal 5: For time resource assignment in backward indication, when  is 3, 
· If the value is , 
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· Else if value is 
· If resource index is 0,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· Else if resource index is 1,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot
· Else
· if resource index is 0,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· 3rd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· Else if resource index is 1,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot.
· 3rd PSSCH resource is transmitted after  slots from the 2nd PSSCH transmission slot.
· In other words, 3rd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot
· Else if "Transmission order" in the SCI format 0-1 is 2,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot.
· 3rd PSSCH resource is transmitted after  slots from the 2nd PSSCH transmission slot.
· In other words, 3rd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot.

3. Conclusion
In this contribution, several remaining aspects on NR sidelink mode-2 resource allocation mechanism were discussed. The following proposals were made:
Proposal 1: In case when there is no reselected resources satisfying the timing restrictions in the identified resource set after Step 1, the following options can be considered:
· Option 1) Exceptionally allow reselecting the resources which don’t satisfy the timing restrictions
· Option 2) Cancel the relevant SL grant and trigger all the resource reselection
Proposal 2: For exclusion of slots in the selection window which correspond to slots not monitored in the sensing window, a UE applies a separately (pre-)configured sub-set (including empty and full set possibilities) of periodicities and applies the period used for transmission, if any

Proposal 3: When periodic reservations are enabled in a resource pool, and when a (pre-)configuration indicates that “resource index” signaling is enabled in a resource pool, a separate field of ceil(log2(Nmax)) bit in the first stage SCI indicates a “resource index” for the purpose of backward indication

Proposal 4: For time resource assignment in backward indication, when  is 2, 
· If TRIV is 0, 
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· Else if  ,
· If resource index is 0,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· Else if resource index is 1,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot

Proposal 5: For time resource assignment in backward indication, when  is 3, 
· If the value is , 
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· Else if value is 
· If resource index is 0,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· Else if resource index is 1,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot
· Else
· if resource index is 0,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· 3rd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot.
· Else if resource index is 1,
· [bookmark: _GoBack]1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot.
· 3rd PSSCH resource is transmitted after  slots from the 2nd PSSCH transmission slot.
· In other words, 3rd PSSCH resource is transmitted after  slots from the 1st PSSCH transmission slot
· Else if "Transmission order" in the SCI format 0-1 is 2,
· 1st PSSCH is transmitted in the same slot where the UE detects the associated SCI format 0_1 on PSCCH.
· 2nd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot.
· 3rd PSSCH resource is transmitted after  slots from the 2nd PSSCH transmission slot.
· In other words, 3rd PSSCH resource is transmitted before  slots from the 1st PSSCH transmission slot.
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