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1 Introduction

In the description of the work item [1] for 5G V2X with NR sidelink, the following objectives were specified for Mode 2 resource allocation for NR sidelink:
1. NR sidelink: Specify NR sidelink solutions necessary to support sidelink unicast, sidelink groupcast, and sidelink broadcast for V2X services, considering in-network coverage, out-of-network coverage, and partial network coverage.

· Support of sidelink signals, channels, bandwidth part, and resource pools [RAN1, RAN2]
· Resource allocation [RAN1, RAN2]

· Mode 1

· NR sidelink scheduling by NR Uu and LTE Uu as per the study outcome

· Mode 2

· Sensing and resource selection procedures based on sidelink pre-configuration and configuration by NR Uu and LTE Uu as per the study outcome

· Support for simultaneous configuration of Mode 1 and Mode 2 for a UE

· Transmitter UE operation in this configuration is to be discussed after the design of mode 1 only and mode 2 only.

· Receiver UE can receive the transmissions without knowing the resource allocation mode used by the transmitter UE. 

· UE relaying resource pool configuration or resource configuration is not supported in this work in Rel-16.

In this contribution, we provide our views on remaining issues of mode 2 sidelink resource allocation for NR V2X. 

2 Resource allocation for mode 2 
Details of processing time T0 and T3 

As for sensing and resource (re-)selection windows, the following agreements were reached in previous meetings (RAN1#98bis [2] and RAN1#99 [3]):

· Agreements on re-evaluation before transmission of SCI with reservation (resource allocation mode 2, RAN1#98bis)

· Resource (re-)selection procedure supports re-evaluation of Step 1 and Step 2 before transmission of SCI with reservation

· The re-evaluation of the (re-)selection procedure for a resource reservation signalled in a moment ‘m’ is not required to be triggered at moment > ‘m – T3’ (i.e. resource reselection processing time needs to be ensured)

· FFS condition to change resource(s) from previous iteration to resource(s) from current iteration

· FFS relationship of T1 and T3, if any

· FFS whether to handle it differently for blind and feedback-based retransmission resources

Email discussion [98b-NR-16]

· Agreements on selection/sensing window (resource allocation mode 2)

· For a given time instance n when resource (re-)selection and re-evaluation procedure is triggered 

· The resource selection window starts at time instance (n + T1), T1 ≥ 0 and ends at time instance (n + T2) 

· The start of selection window T1 is up to UE implementation subject to T1 ≤ Tproc,1
· T2 is up to UE implementation with the following details as a working assumption:

· T2 ≥ T2min
· If T2min > Remaining PDB, then T2min is modified to be equal to Remaining PDB

· FFS other details of T2min including whether the minimum window duration T2min - T1 is a function of priority

· UE selection of T2 shall fulfil the latency requirement, i.e. T2 ≤ Remaining PDB

· A sensing window is defined by time interval [n – T0, n – Tproc,0) 

· T0 is (pre-)configured, T0 > Tproc,0 FFS further details

· FFS, if Tproc,0 and Tproc,1​ are defined separately or as a sum 

· FFS relation of T3, Tproc,0, Tproc,1 

· Time instances n, T0, T1, T2, T2min are measured in slots, FFS Tproc,0 and Tproc,1
· A UE is expected to select resources for all intended (re-)transmissions within the PDB, i.e. the number of intended (re-)transmissions is an input to the resource (re-)selection procedure

· Agreements on T0 value for sensing window (resource allocation mode 2, RAN1#99)

· T0 is (pre)-configured between: 1000+[100]ms and [100]ms 

As for Tproc,0 and Tproc,1, the values suggested by Ericsson can be adopted as one choice. Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.
T3 is defined as the sum of Tproc,0 and Tproc,1. 
Proposal 1: Consider the following choice for Tproc,0 and Tproc,1: Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.
Proposal 2: T3 is defined as the sum of Tproc,0 and Tproc,1. 
Remaining details of re-evaluation and pre-emption 
As for re-evaluation and pre-emption, the following agreements were reached in the previous meeting (RAN1#100 [4]):
Agreements:

· For re-evaluation of a pre-selected resource contained in a slot ‘k’ to be first time signaled in a slot ‘m’, where k ≥ m, 
· Step 1 of the resource (re-)selection procedure is performed at least at the moment ‘m-T3’, and if the pre-selected resource is not in the identified candidate resource set, Step 2 is triggered for reselection of the resource 

· Re-evaluations before the moment ‘m-T3’ or after ‘m-T3’ but before ‘m’ are not precluded and are up to UE implementation 

· FFS whether to mandate a UE to perform Step 1 checking every slot before ‘m-T3’

· FFS whether evaluation of Step 2 has to ensure any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered, and whether it is allowed to change the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions

· FFS whether for the case of enabled periodic reservation, already reserved resources in upcoming periods can be re-evaluated

Agreements:

· For pre-emption, both full and partial frequency domain overlap in the same slot are considered as the overlapping condition to trigger resource reselection, wherein the whole resource is reselected even if the partial overlap happened
· (Re-)selection procedure for an already reserved but pre-empted resource(s) to be used for transmission and/or reserved in a slot ‘m’ is not required to be triggered at moment > ‘m – T3’ 

· T3 here is identical to T3 introduced for the re-evaluation

· FFS whether re-selection of the already-reserved, but pre-empted resource applies only to the resource transmitted in slot ‘m’ or to other already-reserved and pre-empted resource(s) reserved signaled in the SCI transmitted in slot ’m’ as well
A UE should perform Step 1 checking every slot before ‘m-T3’ so that the chance of detecting resource overlapping is increased.  Evaluation of Step 2 has to ensure any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered. If the timing restrictions can’t be ensured, the UE should change the pre-selected but not reserved resources which are still in the candidate resource set. For the case of enabled periodic reservation, already reserved resources in upcoming periods are already announced. Thus it’s more suitable to say already reserved resources in upcoming periods can be pre-empted instead of re-evaluated. 
Re-selection of the already-reserved, but pre-empted resource applies to the resource transmitted in slot ‘m’. Re-selection may also apply to other already-reserved resources (remove ‘pre-empted’) signaled in the SCI transmitted in slot ‘m’. If other already-reserved resources originally signaled in the SCI transmitted in slot ’m’ can be signaled in re-selected resource (for transmission originally in slot ‘m’), the re-selection is not needed. Otherwise, the re-selection is needed. 
Proposal 3: Consider mandating a UE to perform Step 1 checking every slot before ‘m-T3’.
Proposal 4: Consider mandating evaluation of Step 2 ensuring any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered.

Proposal 5: Consider allowing a UE changing the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions. 

Proposal 6: Re-selection of the already-reserved, but pre-empted resource applies to the resource transmitted in slot ‘m’. 
Re-selection may also apply to other already-reserved resources (remove ‘pre-empted’) signaled in the SCI transmitted in slot ‘m’.
Step 2 details
As for Step 2 details, the following agreements were reached in the previous meeting (RAN1#100e [4]):
Agreements:

· In Step 2, a UE ensures a minimum time gap Z = a + b between any two selected resources of a TB where a HARQ feedback for the first of these resources is expected 
· ‘a’ is a time gap between the end of the last symbol of the PSSCH transmission of the first resource and the start of the first symbol of the corresponding PSFCH reception determined by resource pool configuration and higher layer parameters of MinTimeGapPSFCH and periodPSFCHresource 
· ‘b’ is a time required for PSFCH reception and processing plus sidelink retransmission preparation including multiplexing of necessary physical channels and any TX-RX/RX-TX switching time and is determined by UE implementation
Attempt for proposal combined by FFS (no consensus):

· For a given resource selection, within a resource selection window, the distance in logical slots between two selected consecutive resources for SL transmission is less than 32 and larger than 0 

· FFS if the two selected consecutive resources are any two resources in a given selection, or the resources to be signaled in one SCI

· FFS if there are any exceptions and/or different handling to support backward signaling if it is agreed

· FFS how to handle exceptions such as resource not available due to preemption or congestion control, etc

The two selected consecutive resources (with the distance less than 32 and larger than 0) are any two resources in a given selection. There is no need to associate the limitation with the resources to be signaled in one SCI. If there are not available resource or not enough resources due to pre-emption or congestion control, a UE reduces the number of transmissions or even stops transmissions. 
Proposal 7: The two selected consecutive resources (with the distance less than 32 and larger than 0) are any two resources in a given selection.  
Proposal 8: Consider a UE reduces the number of transmissions or even stops transmissions if there are not available resource or not enough resources due to preemption or congestion control. 
SCI indication

As for SCI indication, the following agreements were reached in the previous meeting (RAN1#100e [4]):
Agreements:
· Time resource assignment in SCI uses an extended time domain RIV mechanism as follows:
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where

· N denotes the actual number of resources indicated

· Ti denotes i-th resource time offset

· for N=2, [image: image16.png]
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Agreements:

· For frequency resource indication, the following resource index calculation is used

· For Nmax = 2,
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· For Nmax = 3,

· [image: image24.png]



· where

· f2 denotes lowest sub-channel index for the second resource, if any

· f3 denotes lowest sub-channel index for the third resource, if any

· m denotes number of sub-channels in a frequency resource allocation

· If time domain allocation indicates N < Nmax, the decoded lowest sub-channel indexes corresponding to Nmax minus N last resources are not used

Agreements:

· Down-select in the next meeting one of the following options

· Option 1: There is no separate field in the first stage SCI indicating a resource index for the purpose of backward indication, i.e., backward indication is not supported
· Option 2: When periodic reservations are enabled in a resource pool, a separate field of 1 bit in the first stage SCI indicates a resource index for the purpose of backward indication

· Option 3: When periodic reservations are 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

Agreements:
· On a per resource pool basis, when reservation of a sidelink resource for an initial transmission of a TB at least by an SCI associated with a different TB is enabled: 

· A set of possible period values additionally includes all integer values from 1 to 99 ms

As for SCI indication, the benefit brought by backward indication is not clear, which needs more careful evaluation. Backward indication is not supported for the time being.  
Proposal 9: Consider Option 1: backward indication is not supported.
3 Conclusions

In this contribution, we provide our views on mode 2 sidelink resource allocation for NR V2X, summarized in the following proposals: 
Proposal 1: Consider the following choice for Tproc,0 and Tproc,1: Tproc,0 is defined as 1 slot for 15 kHz and 30 kHz and 2 slots for 60 kHz and 120 kHz. Tproc,1 is 2 slots for 15 kHz and 30 kHz, 3 slots for 60 kHz, and 4 slots for 120 kHz.

Proposal 2: T3 is defined as the sum of Tproc,0 and Tproc,1.
Proposal 3: Consider mandating a UE to perform Step 1 checking every slot before ‘m-T3’.

Proposal 4: Consider mandating evaluation of Step 2 ensuring any introduced timing restrictions between pre-selected and re-selected resources when re-evaluation is triggered.

Proposal 5: Consider allowing a UE changing the pre-selected but not reserved resources which are still in the candidate resource set in order to ensure the timing restrictions. 

Proposal 6: Re-selection of the already-reserved, but pre-empted resource applies to the resource transmitted in slot ‘m’. 

Re-selection may also apply to other already-reserved resources (remove ‘pre-empted’) signaled in the SCI transmitted in slot ‘m’.
Proposal 7: The two selected consecutive resources (with the distance less than 32 and larger than 0) are any two resources in a given selection.  

Proposal 8: Consider a UE reduces the number of transmissions or even stops transmissions if there are not available resource or not enough resources due to preemption or congestion control.
Proposal 9: Consider Option 1: backward indication is not supported.
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