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1 Introduction

In the RAN2#104 meetings, the following agreement on NR V2X resource allocation mode was made [1]. 
Agreements


RAN2 will support the case a UE can be configured to perform both mode-1 and mode-2 at the same time assuming RAN1 does not have concern on it. FFS on the scenario which it is applicable.

In this contribution, we discuss the related use cases of using both mode1 and mode2 at the same time and provide our views on it.
2 Discussion

Some contributions including this issue were submitted in the last meetings and the email discussion on resource allocation also addressed this issue. The cases can be categorized as follow: 
· Case 1: different RATs 
· Case 2: different QoS requirements
· Case 3: different spectrum

The first case is regarding different RATs. RAN has already agreed in TR 38.913 that it is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X. So, a dual-RAT equipped UE may support both LTE-V2X and NR-V2X. But, it may be hard to use mode-1 simultaneously by both RATs for the UE supporting LTE-V2X and NR-V2X. It may require overlapped coverage of both RATs however it may not easy to be overlapped coverage considering UE mobility. Therefore, when the UE supporting LTE-V2X and NR-V2X connects NR and use mode-1 for NR-V2X services, LTE-V2X services should be supported with mode2 simultaneously.
Proposal 1 To support RAT specific services simultaneously, a UE can be configured to perform mode 1 and mode 2 at the same time for different RAT specific services.
The second case is regarding different QoS requirements. A variety of advanced V2X services should be supported in NR V2X. QoS can be influenced by several factors such as radio resource load, link quality and so on. In low load situation, using mode-2 operation UE can autonomously select resource from resource pool configured by network and perform V2X sidelink transmissions. But, in case of high load situation, it is desirable to change to the mode-1 controlled by network for some service with high QoS requirements while other services with low QoS requirements maintain mode-2 operation to reduce signalling overhead.
Proposal 2 To meet high QoS requirement services in congestion and reduce signalling overhead by low QoS requirement services simultaneously, a UE can be configured to perform mode 1 and mode 2 at the same time for different QoS requirement services.
The third case is regarding different spectrum. In this item, sidelink frequencies for FR1 and FR2 (i.e. up to 52.6 GHz) unlicensed ITS bands and licensed bands are considered. Basic safety related V2X applications may be deployed in unlicensed ITS spectrum. Mode-2 operation is simple to implement for the services in unlicensed spectrum. However, operator may prefer to use licensed spectrum for advanced V2X services which have high QoS requirements to maximize the utilisation of the available spectrum and to ensure the required reliability.
Proposal 3 To utilize radio resource efficiently in licensed spectrum and simplify the operation in unlicensed spectrum simultaneously, a UE can be configured to perform mode 1 and mode 2 at the same time for different spectrum.
On the other hands, if a UE can be configured to perform mode 1 and mode 2 at the same time, it need to be further studied whether simultaneous use of mode 1 and mode 2 for a V2X service traffic is possible.
Proposal 4 Simultaneous use of mode 1 and mode 2 for the same V2X service is FFS.
3 Conclusion

In this paper, we discuss some cases of using both mode1 and mode2 simultaneously in NR V2X and we propose the following:
Proposal 1 To support RAT specific services simultaneously, a UE can be configured to perform mode 1 and mode 2 at the same time for different RAT specific services.
Proposal 2 To meet high QoS requirement services in congestion and reduce signalling overhead by low QoS requirement services simultaneously, a UE can be configured to perform mode 1 and mode 2 at the same time for different QoS requirement services.
Proposal 3 To utilize radio resource efficiently in licensed spectrum and simplify the operation in unlicensed spectrum simultaneously, a UE can be configured to perform mode 1 and mode 2 at the same time for different spectrum.
Proposal 4 Simultaneous use of mode 1 and mode 2 for the same V2X service is FFS.
4 References

[1] Report of 3GPP TSG RAN2#104 meeting ETSI MCC
[2] R2-1816524 Support of mode switch and multiple modes coexistence for NR sidelink, Huawei, HiSilicon
[3] R2-1816788 Resource Allocation Features to Support NR V2X Requirements InterDigital

1/2


