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1 Introduction

According to RAN1 Agreements [1], V2X Sidelink unicast and groupcast will introduce feedback. 
· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios

· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.

· FFS details, including the possibility of disabling HARQ in some scenarios

· Sidelink feedback control information (SFCI) is defined.

· SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.

· FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.

· FFS how to include other feedback information (if supported) in SFCI.

· FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel

RAN1 also agreed two modes of resource allocation for V2X [2]:

· At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication
· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· 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

This contribution analyses the impacts on resource allocation due to feedback introduction.
2 Discussion
For Mode 1, the V2X transmission resource is allocated by the serving gNB. The gNB may use the following technologies to realize the resource allocation [1]：

· Dynamic resource allocation

· Semi-persistent scheduling allocation or NR grant type-2 (activation/de-activation by physical layer signaling)

· Grant free transmission i.e., configured NR grant type-1

No matter which technology is applicable, it is reasonable for the gNB to know the V2X buffer status size at first. Then the gNB can allocate the appropriate resources for the UE to transmit V2X data based on the buffer status in UE.
Observation1: For mode 1, V2X BSR is necessary for gNB to allocate transmission resources.
In LTE V2X, there is no feedback for V2X transmission. Upon the V2X BSR reported from UE, the eNB can estimate how many resources are required. After the eNB allocated some resources for Tx UE, the eNB can determine that the buffer status changed due to no re-transmission if there is no new V2X data. Consequently, the eNB can judge whether the allocated resources are enough to transmit the current V2X buffered data.
While in NR V2X, if sidelink HARQ feedback is applicable, Tx UE needs to retransmit the same data to Rx UE when NACK is received in PC5 interface. Under this situation, the V2X buffer size in Tx UE does not reduce after one transmission. Furthermore, the buffer size will remain if Tx UE needs to retransmit multiple times. Although the Tx UE can periodically sent buffer status report to the gNB according to the configured interval, however, this interval usually cannot be very small in order to prevent frequent sending BSR in UE. While the V2X feedback can be very frequent as V2X traffic is time critical and the low latency needs to be satisfied. If Tx UE receives frequent NACK feedback in PC5 interface, BSR received in gNB will be out-of-date and cannot reflect the factual buffer status in Tx UE.  
Observation2: The V2X BSR received in gNB cannot reflect the factual status due to the possible retransmission in Sidelink.

For mode 1, the transmission resources in TX UE are allocated by the gNB. It is difficult for the gNB to allocate the appropriate resources for Tx UE because the gNB can not predict the required retransmission resources in PC5 interface. As a result, when Tx UE lacks retransmission resources, the V2X QoS may not be promised due to delayed retransmission. Usually V2X traffic is time critical, it is reasonable to quickly retransmit the V2X data when NACK is received by Tx UE, which requires the gNB allocate appropriate resources for Tx UE in time. In order to make the gNB to allocate appropriate transmission resources for Tx UE in time, it is necessary to inform V2X feedback information to gNB especially for NACK information timely.
For mode 2, the transmission resources are determined by Tx UE, so Tx UE can autonomously adjust transmission opportunities based on the received feedback information in PC5 interface.
Proposal 1: For mode 1, resource allocation in gNB needs to take the V2X feedback information into account.
In order to make the gNB to be aware of the V2X feedback information, Tx UE should forward the received V2X feedback information to the gNB. As the V2X feedback information may be generated very frequently. If once Tx UE receives V2X feedback information from Rx UE, it will forward the feedback information to the gNB, which will consume many uplink resources in TX UE and may bring serious impacts on the cellular communication. Therefore, the reduction of impacts on the uplink transmission needs to be considered in the V2X feedback mechanism design.
Proposal 2: In TX UE, forwarding the V2X feedback information to gNB should have less impacts on uplink transmission.  
3 Conclusion

In this contribution we analyzed resource allocation due to feedback introduction, and made the following proposals:
Observation1: For mode 1, V2X BSR is necessary for gNB to allocate transmission resources.
Observation2: The V2X BSR received in gNB cannot reflect the factual status due to the possible retransmission in Sidelink.
Proposal 1: For mode 1, resource allocation in gNB needs to take the V2X feedback information into account.
Proposal 2: In TX UE, forwarding the V2X feedback information to gNB should have less impacts on uplink transmission.
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