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1 Introduction

According to RAN1 Agreements [1] [2], V2X Sidelink unicast and groupcast would introduce two modes of resource allocation and sidelink HARQ feedback. Once sidelink HARQ feedback is applicable for mode 1, Tx UE needs to retransmit V2X data to Rx UE if NACK is received. As the transmission and retransmission resources are allocated by the serving gNB, how to allocate the V2X transmission resources are still not clear. RAN1 discussed the retransmission issue in mode 1 and achieved the following agreement [3]: 
· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 

· At least PUCCH is used to report the information

· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource

· FFS transmitter UE and/or receiver UE

· If receiver UE, the indication is in the form of HARQ ACK/NAK

· If transmitter UE, FFS

This contribution analyses this issues about resource allocation in mode 1 and provides our view on protocol impacts.
2 Discussion
For Mode 1, the V2X transmission and retransmission resources are allocated by the serving gNB. The serving gNB needs to know scheduling request about V2X service at first, then it can allocate the appropriate resources. In NR, UE can be configured multiple SR configurations for different logical channels. As V2X service of low latency needs to be transmitted as soon as possible, it is necessary to configure individual SR configuration for V2X service as in NR, so that the serving gNB can quickly know the detailed resource requirement. 
Proposal 1: Individual SR can be configured for NR V2X service. 
V2X service usually is periodical, so it is reasonable to utilize semi-persistent scheduling for V2X service. RAN1 has agreed that when NR Uu schedules NR SL mode 1, both type 1 and type 2 configured grants are supported for NR SL. UE may carry on multiple V2X services to different destinations simultaneously, under this situation, different configured grants associated with different V2X service are necessary. 
Proposal 2: Support multiple configured grants for NR V2X.
According to RAN1 agreements, NR V2X supports to enable and disable SL HARQ feedback in unicast and groupcast [2]. The TX UE can determine whether to enable SL HARQ feedback, e.g. according to the condition configured by gNB. Once SL HARQ feedback is enabled, Rx UE needs to know PSFCH configuration at first, then Rx UE should send HARQ feedback through PSFCH to Tx UE, which requires the network to configure the feedback resource in advance. How to determine PSFCH resource is under decision, but it would be related to the transmission resource. For example, once Tx UE sends V2X data in slot n, it would expect to receive SL HARQ feedback in the specific slot related to slot n, e.g. n+x slot. 
The network may not allocate SL HARQ feedback resources corresponding to every transmission resource pool. So for mode 1, the network needs to know whether SL HARQ feedback is enable or not from Tx UE, then it can allocate SL transmission resources associated with feedback resources for Tx UE. 
Proposal 3: For mode 1, the serving gNB needs to know whether SL HARQ feedback is enabled from Tx UE.
If sidelink HARQ feedback is enabled, the serving gNB needs to know the HARQ feedback information at first, then it can allocate retransmission resources. Two alternatives are proposed to inform the serving gNB [3]:
· Alternative 1:Tx UE informs the serving gNB
· Alternative 2:Rx UE informs the serving gNB
For alternative 1, the main concern is that the latency may be increased because Tx UE needs to route the HARQ feedback received from Rx UE to the serving gNB.
For alternative 2, the applicable scenario is very restricted. Rx UE needs to be RRC connected, and is located in the same serving cell as Tx UE. Otherwise if Rx UE is in the coverage of the neighboring cell, the feedback information would be transmitted through Xn interface, which would increase latency greatly. If alternative 2 is applicable, once Rx UE changes its location from the serving cell to neighboring cell, alternative 2 may be unusable, and it would turn to alternative 1 for retransmission resource allocation. So if alternative 2 is adopted, alternative 1 has to be adopted too. The specification would deal with the switch between these two alternatives, which would increase complex processing for PC5 RRC.
Proposal 4: For mode 1, Tx UE informs the serving gNB of sidelink HARQ feedback.  
Proposal 5: Send an LS to RAN1 if proposal 4 is agreed. 
3 Conclusion

In this contribution we analyzed resource allocation and made the following proposals:
Proposal 1: Individual SR can be configured for NR V2X service. 
Proposal 2: Support multiple configured grants for NR V2X.
Proposal 3: For mode 1, the serving gNB needs to know whether SL HARQ feedback is enabled from Tx UE.
Proposal 4: For mode 1, Tx UE informs the serving gNB of sidelink HARQ feedback.  
Proposal 5: Send an LS to RAN1 if proposal 4 is agreed. 
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