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1 Introduction
In RAN#83 meeting, a new work item on 5G V2x was approved [1], including the objective to study the sidelink resource allocation mechanisms. 
· 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

In RAN1#94 meeting, mode 2 resource allocation is defined as following:

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources

In addition, following RAN1 agreements have been made during NR V2x study item [2]:
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 

Agreements:

· NR V2X Mode-2 supports reservation of sidelink resources at least for blind retransmission of a TB

· Whether reservation is supported for initial transmission of a TB is to be discussed in the WI phase

· Whether reservation is supported for potential retransmissions based on HARQ feedback is for the WI phase
Agreements:

· Mode-2 sensing procedure utilizes the following sidelink measurement

· L1 SL-RSRP based on sidelink DMRS when the corresponding SCI is decoded

· FFS whether/which measurement is used if the corresponding SCI is not decoded e.g. SL-RSRP after blind DMRS detection, SL-RSSI

In this contribution, the further details of V2x Mode 2 sidelink resource allocation are discussed. 
2 Sensing
In RAN1#95 meeting, the sensing procedures are defined as following:

Agreements:

· Sensing procedure is defined as SCI decoding from other UEs and/or sidelink measurements

· FFS information extracted from SCI decoding

· FFS sidelink measurements used

· FFS UE behavior and timescale of sensing procedure

· Note: It is up to further discussion whether SFCI is to be used in sensing procedure

· Note: Sensing procedure can be discussed in the context of other modes

By decoding the SCI from other UE, a UE can obtain at least the resource occupy information of the associated PSSCH and potential blind retransmission(s) of the same TB. The UE should try to avoid selecting the same resource if strong interference is foreseen. The measurement of the L1 SL-RSRP based on sidelink DMRS can thus be used to predict the interference. A threshold or percentage based method can be used to preclude resource from the candidate resource set for resource selection. 
Only potential collisions among transmissions that have not happen can be avoid by suitable resource selection. Therefore, if the SCI and the associated PSSCH are transmitted in the same slot, due to decoding and resource selection latency, the information of resource used by the associated PSSCH in the SCI cannot be help the resource selection. For aperiodic data transmission, to avoid potential collision with the 1st transmission of a TB from the other UE, a control message transmitted in a slot prior to the slot of PSSCH transmission seems to be necessary.
Therefore, we propose:

Proposal 1: The SCI including information on the resource of the 1st PSSCH transmission of a TB should be transmitted in a slot prior to the slot whether the PSSCH is transmitted, for sensing by other UEs. 

In addition, to avoid collision between two nearby UEs selecting the same resource for its 1st PSSCH transmission, the SCI including the associated PSSCH resource information should not be transmitted in the same slot. And thus a UE can predict the collision by decoding the SCI from the other UE, and avoid the collision by reselecting the resource. Therefore, the time gap between the SCI and the associated PSSCH should be dynamically signaled in the SCI. We propose:
Proposal 2: The time gap between the SCI and the PSSCH transmission should be signaled in the SCI.
Finally, similar as LTE-V2V, a UE should keep sensing in all the slots unless it cannot sense due to half-duplex.

Proposal 3: RAN1 assumes a vehicle UE keeps sensing in all the sidelink slots unless it cannot sense due to half-duplex.
3 Resource (re-)selection

In RAN1#95 meeting, the resource (re-)selection procedures are defined as following:

Agreements:
· Resource (re)-selection procedure uses results of sensing procedure to determine resource(s) for sidelink transmission

· FFS timescale and conditions for resource selection or re-selection

· FFS resource selection / re-selection details for PSCCH and PSSCH transmissions

· FFS details for PSFCH (e.g. whether resource (re)-selection procedure based on sensing is used or there is a dependency/association b/w PSCCH/PSSCH and PSFCH resource)

· FFS impact of sidelink QoS attributes on resource selection / re-selection procedure

Upon resource selection, a UE should try to preclude resources with potential high interference based on the existing sensing results. A candidate set of resources can be constructed after resource precluding. The size of the candidate resource should not be too small to avoid different nearby UEs select the same resource. Similar as LTE V2x, a selection time window can be defined to guarantee that the latency requirements can be satisfied by the selected resource. 

Once a resource is selected, the UE should announce the occupancy of the resource before the transmission on the resource happens. SCI or other control message can be used to announce the occupancy. Any other UE which decodes the announcement should try to preclude the resource from its own resource selection if high interference is predicted from S-RSRP measurement. 

For a given UE, after the resource selection, and before it announce the occupancy of the selected resource, if it receives the announcement from the other UE of the same resource with potential high interference, the UE should abandon the selected resource and trigger to re-select a resource to avoid the potential interference. Therefore, we propose:
Proposal 4: The resource to be occupied by other UEs with potential high interference should be precluded from the candidate resource set.
Proposal 5: UE should announce the occupancy of the selected resource before transmitting in the resource.
Proposal 6: Resource reselection can be triggered if the same resource is announce by other UE after resource selection and before resource announcement.

4 Conclusion
In this contribution, the issues on 5G V2x Mode 2 resource allocation are discussed. Based on the discussion, we made the following proposals:

Proposal 1: The SCI including information on the resource of the 1st PSSCH transmission of a TB should be transmitted in a slot prior to the slot whether the PSSCH is transmitted, for sensing by other UEs. 

Proposal 2: The time gap between the SCI and the PSSCH transmission should be signaled in the SCI.

Proposal 3: RAN1 assumes a vehicle UE keeps sensing in all the sidelink slots unless it cannot sense due to half-duplex.

Proposal 4: The resource to be occupied by other UEs with potential high interference should be precluded from the candidate resource set.

Proposal 5: UE should announce the occupancy of the selected resource before transmitting in the resource.

Proposal 6: Resource reselection can be triggered if the same resource is announce by other UE after resource selection and before resource announcement.
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