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1
Introduction
In LTE V2X, only mode 3 or mode 4 is adopted by a vehicle UE for sidelink transmission at a specific time (which is referenced as “single mode support” hereafter) [1]. In this contribution, we will firstly analyse the limitation of “single mode support” as in LTE, and then discuss two potential enhancements including mode switch and multiple mode coexistence for NR sidelink.
2
Discussion
In LTE V2X, it was agreed that only a single mode, i.e. mode 3 or mode 4, can be adopted by a vehicle UE for sidelink transmission at a given time. However, as channel condition and the services with available data for transmission can change over time, it is possible that the current resource allocation mode used by the UE cannot meet the QoS requirements of the current services in sidelink, if this limitation of "single mode support" is completely inherited from LTE V2X SL communication. Moreover, in NR V2X sometimes a vehicle UE needs to support multiple V2X services in parallel in sidelink, and these services may have different QoS requirements, thus demanding different resource allocation modes. Therefore, some enhancements need to be studied on top of such “single mode support” in NR V2X.
Observation 1: In LTE V2X, only mode 3 or mode 4 is adopted by a vehicle UE at any time, and this needs to be enhanced for NR V2X.
2.1
Mode switch
In LTE V2X, the UE in RRC_CONNECTED can report CBR of sidelink to the network, and the network may adjust the resource pools for the UE or even change the resource allocation mode used by the UE, if the change of the CBR is  obvious. In NR V2X, when the traffic with highly stringent requirements arrives, the UE, which is currently in RRC_IDLE and thu performing UE determined resource allocation (i.e. mode-2 in NR V2X) based on SIB, may need to turn to request gNB scheduling with more guaranteed performance for that traffic. As another example, when the link status/channel quality is bad on the common resource pools included in the SIB, some UEs in RRC_IDLE may be allowed to turn to use mode-1 autonomously and request dedicated resources via gNB scheduling. This is not only beneficial for the performance of their own, but also likely to alleviate the loads/congestions within the common resource pools for others. Both of the two cases above requires a UE in RRC_IDLE to be enable to switch resource allocation mode in sidelink (from mode 2 to mode 1) by itself, according to some potential criteria. Therefore, in NR V2X, whether to support resource allocation mode switch decided by UEs in RRC_IDLE state should be studied along with potential criteria for such mode switch.
Proposal 1: RAN2 to discuss whether to support UE-decided resource allocation mode switch for RRC_IDLE UEs, and further discuss potential criteria for such mode switch.
The prerequisite for the UE to use mode-1 is that the UE must be in RRC_CONNECTED state. So the UE-decided mode switch as in Proposal 1 is agreed, some new RRC connection establishment conditions for sidelink are also needed, i.e. a RRC_IDLE UE performs RRC connection establishment if it decides to switch to mode-1 from mode-2 in NR sidelink..
Proposal 1a: If UE-decided mode switch as in Proposal 1 is agreed, new RRC connection establishment conditions for sidelink may be needed (i.e. an RRC_IDLE UE performs RRC connection establishment if it decides to switch to mode-1 for NR sidelink).
2.2
Multiple mode coexistence
Another potential enhancement is to enable the support of both mode-1 and mode-2 within a UE at the same time. As pointed out above, sometimes a vehicle UE needs to transmit more than one service in sidelink. Because the QoS requirements of the advanced V2X services for NR sidelink are much more diversified than those of the basic safety V2X services for Rel-15/Rel-14 LTE sideink, multiple services that are available for transmission at the same time within a UE may have different QoS requirements and thus may need to be served with different resource allocation modes. Accordingly, it is necessary to discuss whether to enable NR mode 1 and mode 2 to coexisit at the same time within a RRC_CONNECTED UE. 
Proposal 2: To support multiple services with different QoS requirements in parallel, RAN2 to discuss whether to enable a UE to be configured with NR mode 1 and mode 2 concurrently in RRC_CONNECTED.
Since the multiple mode support within the same UE originates from the consideration of QoS requirements of different services, if it supported, one issue that may need to be studied is how to category the available data that should be served by mode-1 and mode-2 respectively. Then based on such classification, mode-1 and mode-2 related RAN2 procedures can just apply to the available data each mode is actually associated with.
Proposal 2a: If the multiple-mode coexistence in Proposal 2 is agreed, classification of mode-1 and mode-2 associated data may be needed.
3
Conclusion

This paper analyses the feasibility of sidelink resource allocation modes usage mechanism in LTE V2X for NR V2X, and discusses two potential alternatives including mode switch and parallel modes for NR sidelink. We have the following observation and proposals:
Observation 1: In LTE V2X, only mode 3 or mode 4 is adopted by a vehicle UE at any time, and this needs to be enhanced for NR V2X.
Proposal 1: RAN2 to discuss whether to support UE-decided resource allocation mode switch for RRC_IDLE UEs, and further discuss potential criteria for such mode switch.
Proposal 1a: If UE-decided mode switch as in Proposal 1 is agreed, new RRC connection establishment conditions for sidelink may be needed (i.e. an RRC_IDLE UE performs RRC connection establishment if it decides to switch to mode-1 for NR sidelink).

Proposal 2: To support multiple services with different QoS requirements in parallel, RAN2 to discuss whether to enable a UE to be configured with NR mode 1 and mode 2 concurrently in RRC_CONNECTED.
Proposal 2a: If the multiple-mode coexistence in Proposal 2 is agreed, classification of mode-1 and mode-2 associated data may be needed..
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