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1 Introduction
In RAN Plenary #80 meeting, the following objectives are included in the NR V2X study item [1]. 
Sidelink design:

· Identify technical solutions for a NR sidelink design to meet the requirements of enhanced V2X services, including

· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast

· Study NR sidelink physical layer structures and procedure(s)

· Study sidelink synchronization mechanism

· Study sidelink resource allocation mechanism, incl. configuration and management via LTE Uu or NR Uu interfaces

· Study sidelinkL2/L3 protocols
In this contribution, we discuss the resource allocation mechanism for NR V2X, in considering the new traffic model and unicast communication.
2 Discussion

2.1 Resource pool configuration

For LTE V2X, in order to satisfy the latency requirement, it is supported to configure the resource pool for control channel and data channel in an FDM manner. Since the low latency communication is also required in NR V2X, the FDM manner should be supported in terms of resource pool design. 

Proposal 1: The configuration of resource pools for control channel and data channel in an FDM manner should be supported.

2.2 Resource allocation for NR V2V
In LTE V2X, both mode 3 and mode 4 resource allocation mechanisms are supported for the sidelink. Mode 3 can avoid resource collision but causes large overhead when scheduling sidelink resources. Mode 4 can reduce the overhead of scheduling, and its sensing mechanism mitigates the resource collision problem as well.
For NR V2X, both centralized and distributed resource allocation mechanisms are necessary. For the centralized resource allocation mechanism, LTE mode 3 can be the starting point. For the distributed resource allocation mechanism, in which the transmitter needs to know the status of resource utilization, the sensing-based mode 4 can be a starting point.
Therefore, it is better to use LTE resource allocation mechanisms as the starting point for NR V2X resource allocation, and if necessary, further enhancements can be studied.

Proposal 2: For the resource allocation in NR V2X, LTE resource allocation should be adopted as baseline.

According to the agreements in the RAN plenary #80 meeting, since new traffic models and unicast communication will be supported, we discuss the related potential enhancement.
In LTE V2X, the traffic model is periodic. Both the inter-packet arrival time and the packet size are invariable. On the contrary, in addition to periodic traffic, NR V2X also supports aperiodic traffic with jitter and variable packet size as well. Due to the support of new traffic models, some impacts can be listed as below.
· Impact on resource reservation

For periodic traffic with fixed packet size, the transmitter is aware of the arrival time and size of the in-coming packet, so it can reserve transmission resources corresponding to its necessity. However, for aperiodic traffic with variable packet size, it is difficult to do resource reservation.
· Impact on sensing
The sensing results reflect the status of resource utilization in the previous 1 second, and are used to predict the status of resource utilization in the future. Due to time jitter and variation of packet size, sensing results may be less correlated with the status of future resource utilization because the traffic may be very different. 
Hence, enhancements to resource allocation due to the introduction of new traffic model should be studied.

Proposal 3: Enhancements to resource allocation due to new traffic model should be studied.

Moreover, in the RAN1#93 meeting, the use-case of vehicle tethering was discussed. In this case, the vehicle communicates with one or multiple UEs. This raises the issue, for example how to schedule the resources for the communication between the vehicle and the UEs. Therefore, the study of resource allocation for vehicle tethering is necessary when this use-case is evaluated.
Observation 1: It is necessary to study resource allocation mechanisms when evaluating the use-case of vehicle tethering 
According to our companion contribution [2], we think it is better to support a feedback mechanism for unicast communication in NR V2X.  If HARQ is introduced, it should be considered how to obtain the resource for ACK/NACK transmission. In our opinion, three options can be considered:
Option 1: The transmitter schedules the resource for ACK/NACK transmission

Option 2: The receiver selects the resource for ACK/NACK transmission

Option 3: The resource pool of ACK/NACK transmission is (pre)configured
Concerning these options, further study is needed. For example:

· For option 1 and 2, how the receiver/transmitter knows which resource is used for ACK/NACK transmission. Also, how to avoid collision of the ACK/NACK transmission with other vehicles’ transmission/reception

· For option 3, is the resource pool of ACK/NACK is the same with the resource pool for data transmission or not?
Proposal 4: For unicast that supports ACK/NACK transmission, resource scheduling for ACK/NACK transmission should be studied.
2.3 Support of NR numerology for sidelink
Since NR supports different services with different requirements, some vehicles may need to transmit their packets with lower latency whilst other vehicles may need wider bandwidth to transmit large amounts of data. It is better that vehicles can use different numerologies or frame structures according to the service type. 
If different numerologies are supported for V2X communication, it raises several issues.
· The receiver cannot decode messages with different numerologies at the same time
· There may be some impact on sensing and resource allocation. For example, according to the slot format in NR, the transmission and reception can be done in the same subframe. 
Therefore, further study is necessary if NR numerology and frame structure is supported for NR V2X sidelink communication.

Proposal 5: Study the impact of adopting multiple NR numerologies and frame structures for NR V2X sidelink communication.

3 Summary
In this contribution, the following observation and proposals are made:
Proposal 1: The configuration of resource pools for control channel and data channel in an FDM manner should be adopted as baseline.

Proposal 2: For the resource allocation in NR V2X, LTE resource allocation should be adopted as baseline.

Proposal 3: Enhancements to resource allocation due to new traffic model should be studied.

Observation 1: It is necessary to study the resource allocation mechanism when evaluating the use-case of vehicle tethering 
Proposal 4: For unicast that supports ACK/NACK transmission, resource scheduling for ACK/NACK transmission should be studied.
Proposal 5: Study the impact of adopting multiple NR numerologies and frame structures for NR V2X sidelink communication.
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