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1 Introduction
[bookmark: _Hlk505938201]At RAN#80 meeting, new Study Item on NR V2X was approved [1]. The scope for NR V2X includes the following objectives:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
Study sidelink resource allocation mechanism (also including objective 3)
In this contribution, we will further discuss the considerations for V2X sidelink resource allocation.
2 [bookmark: _Hlk521077063]Discussion on considerations for sidelink resource allocation
In LTE V2X, the resource pool including both subframe pool and PRB pool used for V2X communication is pre-defined or configured by eNB. Based on who is responsible for transmission resource determination, two resource allocation modes are supported, mode 3 and mode 4:
· Mode 3 resource allocation is a “UE assisted and eNB decided” mode, that is UE shall report its location/zone and congestion level to eNB and then eNB delivers control information (DCI format 5A) to schedule transmission resource for V2X dynamically or semi-persistently. Mode 3 resource allocation is in control of eNB and hence it would be more efficient if the reported information is detailed and reliable enough. 
· [bookmark: _GoBack]In Mode 4, eNB can configure resource pool and the detailed resource allocation is decided by UE itself. “Sensing and SPS” mechanism is applied to mode 4. Once there is data to transmit in UE’s buffer and the conditions for resource selection/reselection are satisfied, then the UE would collect its sensing results in the sensing window and select resources for transmission. UE is not expected to transmit anything in the subframes that are assumed to be the subsequent reservation subframes of other UEs with some periodicities allowed. With the sensing information, UE first remove the candidate single-subframe resources which are expected to be conflict with other UEs since their RSRP is higher than a pre-configured threshold. Then UE will report at least 20% candidate single-subframe resources with smallest RSSI and finally MAC layer selects the valid transmission resource randomly. Mode 4 resource allocation does not rely on the cellular network and can work well in the out of coverage scenario. Moreover, it can operate in a simple way to reduce signalling overhead of cellular network when in coverage. However, the system capacity is limited and the system cannot work efficient in some scenario.
Based on the above analysis, the sidelink resource allocation mechanism needs to be enhanced taking the following considerations into account:
· A comprehensive solution of mode 3 and mode 4 resource allocation:
As discussed above, there are both advantages and disadvantages for mode 3 and mode 4 resource allocation, hence a comprehensive solution taking the pros of both mode 3 and mode 4 shall be expected. For example, transmission mode adaptation mechanism could be studied.
· Various interference
The communication distance shall be 2.5 times of the vehicle speed and thus could reach hundreds of meters scale. It would result in that the interference experienced is different between the transmitting UE and the receiving UE. In broadcast communication, interference experienced is various among multiple receiving UE. As discussed above, mode 4 resource allocation is decided by the transmitting UE itself using sensing mechanism. Since interference experienced is different between transmitting UE and receiving UE(s), the selected resource by the transmitting UE may not be suitable for receiving UE(s). It will cause interference increasing and demodulation failure.
· Changes in traffic mode
LTE V2X focuses on basic requirements and is sufficient for basic road safety service, however, some advanced use cases are defined such as vehicles platooning, extended sensors, advanced driving and remote driving which may require large packet transmission like cartographic information, sensor information and so on. These changes in traffic mode would influence the resource allocation mechanism since that some current schemes, such as sensing and resource reservation have strong correlation with the traffic mode. Therefore, changes in traffic mode shall be considered in sidelink resource allocation enhancements.
· Unicast communication
The scope for NR V2X includes the study of support of sidelink unicast communication. Considering current resource allocation mechanism is designed based on broadcast communication, resource allocation mechanism shall take unicast communication into consideration to optimise spectrum efficiency. Furthermore, if physical channels is designed for physical layer unicast communication, UE may not decode the scheduling assignments which are not sent to itself, which significantly influence mode 4 sensing mechanism. Besides, the unicast communication will also have impact on the resource pool configuration. Whether separate or shared resource pool shall be used between unicast and broadcast communication is needed further discussion. 
[bookmark: _Hlk521336592]Proposal 1: The following aspects should be considered in design of sidelink resource allocation mechanism: 
· A comprehensive solution of mode 3 and mode 4
· Various interference
· Changes in traffic mode
· Unicast communication
3 Conclusion
In this contribution, we discussed the considerations for V2X sidelink resource allocation, the following proposal is made:
Proposal 1: The following aspects should be considered in design of sidelink resource allocation mechanism: 
· A comprehensive solution of mode 3 and mode 4
· Various interference
· Changes in traffic mode
· Unicast communication
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