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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#98 meeting, the following agreement is made for mode 2 resource allocation:

Agreements:
· At least for mode 2, The maximum number of SL resources NMAX reserved by one transmission including current transmission is [2 or 3 or 4]

· Aim to select the particular number in RAN1#98

· NMAX is the same regardless of whether HARQ feedback is enabled or disabled

Agreements:

· At least for mode 2,  (Pre-)configuration can limit the maximum number of HARQ (re-)transmissions of a TB

· Up to 32

· FFS the set of values

· FFS signaling details (UE-specific, resource pool specific, QoS specific, etc.)

· If no (pre)configuration, the maximum number is not specified

· Note: this (pre-)configuration information is NOT intended for the Rx UE

Agreements:

· In Mode-2, SCI payload indicates sub-channel(s) and slot(s) used by a UE and/or reserved by a UE for PSSCH (re-)transmission(s) 

· SL minimum resource allocation unit is a slot

· FFS whether when the resource allocation is multiple slots, the slots can be aggregated

· FFS whether in case of multiple slots, the indicated slots are contiguous or not

Working assumption:

· An indication of a priority of a sidelink transmission is carried by SCI payload

· This indication is used for sensing and resource (re)selection procedures

· This priority is not necessarily the higher layer priority

Agreements:

· The resource (re-)selection procedure includes the following steps
· Step 1: Identification of candidate resources within the resource selection window

· FFS details

· Step 2: Resource selection for (re-)transmission(s) from the identified candidate resources

· FFS details

Agreements:

· In Step 1 of the resource (re-)selection procedure, a resource is not considered as a candidate resource if:
· The resource is indicated in a received SCI and the associated L1 SL-RSRP measurement is above an SL-RSRP threshold

· The SL-RSRP threshold is at least a function of the priority of the SL transmission indicated in the received SCI and the priority of the transmission for which resources are being selected by the UE

· FFS details
In this contribution, the further details of V2x Mode 2 sidelink resource allocation are discussed. 
2 Sensing
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 (re)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 help the resource selection. For aperiodic data transmission, the probability of collision among the 1st transmission of a TB from neighbor UEs may not be negligible. A control message transmitted in a slot prior to the slot of PSSCH transmission can be helpful to resolve the potential collision.
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 where 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 be transmitted in different slots. 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

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 announced by other UE after resource selection and before the occupancy 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 where 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 announced by other UE after resource selection and before the occupancy announcement.
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