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1. Introduction
In RAN1 #95 meeting, it has been agreed to support CP-OFDM for sidelink transmission.
	Agreements:

· At least CP-OFDM is supported.

· Continue study on whether to support DFT-S-OFDM including the potential issues and the following potential benefit:

· Synchronization coverage enhancement

· PSCCH coverage enhancement, e.g., with Option 2 of PSCCH/PSSCH multiplexing with the restriction that PSCCH and PSSCH use adjacent frequency resources

· Feedback channel coverage enhancement

· A single waveform is used in all the sidelink channels in a carrier.

· Note: A sequence based channel can be supported in any waveform.

· (Pre-)configuration will be used to determine the used waveform if the specification supports multiple waveforms.


In RAN1 #AH1901 meeting, some agreements related to sidelink resource allocation are referenced in the following.

	Agreements:

· For time domain resources of a resource pool for PSSCH, 

· Support the case where the resource pool consists of non-contiguous time resources
· FFS details including granularity
· For frequency domain resources of a resource pool for PSSCH, 

· Down select following options:

· Option 1: The resource pool always consists of contiguous PRBs

· Option 2: The resource pool can consist of non-contiguous PRBs

Agreements:

Mode-2 supports the sensing and resource (re)-selection procedures according to the previously agreed definitions. 

· FFS resource granularity for sensing & resource (re)-selection, e.g., PRB(s), slots, resource patterns (when applicable), etc.

· FFS detailed conditions when these procedures can apply

Agreements:

· Sub-channel based resource allocation is supported for PSSCH

· FFS details for sub-channels

· FFS other use cases for sub-channel (e.g., measurement, interaction with PSCCH, etc.)

Agreements:

· SCI decoding applied during sensing procedure provides at least information on sidelink resources indicated by the UE transmitting the SCI 


In RAN1 #96 meeting, it has been agreed that only support CP-OFDM for sidelink. In other words, DFT-S-OFDM waveform for sidelink is not agreed to support.
	Agreements:

· Rel-16 NR sidelink supports CP-OFDM only.


In this contribution, we discuss mode 2 resource allocation.
2. Discussion
In LTE sidelink V2X mode 4, a UE would determine a subset of resource to be reported to higher layers in PSSCH resource selection. Based on higher layer indicated parameter LsubCH, a candidate resource in the subset of resource would occupy contiguous LsubCH sub-channels in a sidelink resource pool. The UE would exclude some subframes and resources based on sensing and SCI decoded result. If the UE could not determine the subset due to insufficient candidate resource, the UE could adjust PSSCH-RSRP threshold, and include some resources into the subset. However, the some resources which are included after adjusting PSSCH-RSRP threshold may be transmitted/occupied by other UEs. If the UE selects a resource belonging to these resources, the UE may transmit PSCCH/PSSCH on the resource collided with other UEs.
Observation 1: For sidelink V2X autonomous resource selection mode, when a UE selects a resource from a subset of candidate resource, which the resource is included in the subset after adjusting PSSCH-RSRP threshold, the UE may transmit on the resource collided with other UEs.

In NR sidelink V2X mode 2, this situation may also happen due to congested sidelink resource pool. One possible method for handling this situation is to release contiguous feature of a candidate resource. In some cases, it’s hard for finding a candidate resource with contiguous LsubCH in a sidelink resource pool while being possible to find some pieces of contiguous number of sub-channels which is smaller than LsubCH in the sidelink resource pool. For example, in Fig. 1, if a UE is indicated by higher layer with LsubCH = 4, the UE could not find a candidate resource with contiguous LsubCH = 4 sub-channels in slot #n+4. However, according to this method, for this example, the UE could find a candidate resource with sub-channels (#0, #1, #6, #7) in slot #n+4. In addition, based on this method, a resource/sub-channel in the sidelink resource pool could be utilized efficiently, and UE could select a more pure/clear candidate resource in the sidelink resource pool. Furthermore, unlike LTE sidelink V2X waveform (e.g., DFT-S-OFDM), NR sidelink V2X has agreed to support CP-OFDM. In this sense, a candidate with released contiguous sub-channels could be possible and preferable. Hence, we propose to support non-contiguous frequency resource assignment for a candidate resource in a sidelink resource pool. 
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Fig. 1

Proposal 1: NR V2X support non-contiguous frequency resource assignment for a candidate resource in a sidelink resource pool.
3. Conclusion

In this contribution, we propose the following:
Observation 1: For sidelink V2X autonomous resource selection mode, when a UE selects a resource from a subset of candidate resource, which the resource is included in the subset after adjusting PSSCH-RSRP threshold, the UE may transmit on the resource collided with other UEs.
Proposal 1: NR V2X support non-contiguous frequency resource assignment for a candidate resource in a sidelink resource pool.
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