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Introduction
3GPP SA1 has started stage-1 study to support eV2X in 2Q 2016, expected to finish in 4Q 2016. From 1Q 2017, normative work for eV2X is expected to start in SA1. The objective of this SA1 study is to identify use cases and potential service requirements to enhance 3GPP support for V2X service in the following areas [1]:

· Support for non-safety V2X services (also, referred to as “comfort service”) (e.g. connected vehicle, mobile high data rate entertainment, mobile hot-spot/office/home, dynamic digital map update)
· Support for safety-related V2X services (e.g. autonomous driving, car platooning, priority handling between safety-related V2X services and other services) 
· Support for V2X services in multiple 3GPP RATs (e.g. LTE, New RAT (NR)) and networks  environment, including aspects such as interoperability with non-3GPP V2X technologies (e.g. ITS-G5/DSRC/ITS Connect) 
Meanwhile, RAN has discussed RAN requirements to enable eV2X. Deployment scenarios and some performance requirements for eV2X were captured in TR 38.913 [2]. As in the editor’s note of TR 38.913, other KPIs and use cases for eV2X can be added if needed after progress in SA1.
Discussion on Supplementary-Service related requirements
It is stated in RAN TR that the RAN design for the Next Generation Radio Access Technologies shall provide D2D (e.g., ProSe) support for Public Safety. But, it is not stated from RAN TR whether D2D supports eV2X in New RAT. We propose to specify that D2D shall support V2X and eV2X in New RAT.
Proposal 1: The RAN design for the Next Generation Radio Access Technologies shall provide D2D support for V2X services and eV2X use cases.

In addition, RAN WGs observed that using broadcast mechanisms such as MBSFN and SC-PTM are beneficial for V2X services because unicast transmissions of V2X messages are not so feasible/efficient due to required capacity when there are a large number of vehicles e.g. in urban. Thus, we propose to specify that MBMS support V2X and eV2X in New RAT.
Proposal 2: The RAN design for the Next Generation Radio Access Technologies shall provide MBMS support for V2X services and eV2X use cases.

Discussion on co-existence and interworking with legacy RATs
The coverage area provided by NR radio access network will be initially smaller than that provided by E-UTRAN as illustrated in Figure 1. Thus, it is important to make sure that all UEs using NR eV2X communicate with all UEs only using LTE V2X in proximity while all UEs only using LTE V2X communicate with all UEs using NR eV2X in proximity.
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Figure 1: Example scenario of mixed 3GPP RATs deployment [3]
As seen in Figure 1, communication between UEs using NR eV2X and UEs only using LTE V2X should be possible when LTE coverage and NR coverage are contiguous or overlapped. This communication can be done via sidelink and/or via uplink and downlink. Moreover, communication between UEs using NR eV2X and UEs only using LTE V2X should be possible in LTE only coverage or out of network coverage. It is obvious to consider only sidelink communication between those UEs out of coverage.
In addition, the life cycle of a UE installed in a vehicle will be longer. Once basic safety service begins with Rel-14 LTE V2X, we could not avoid coexistence of NR eV2X and LTE V2X especially in NR only coverage, even though all LTE eNBs can be replaced by NR gNBs in the future. Furthermore, as illustrated in Figure 2, sidelink communication between UEs using LTE V2X should be supported in NR only coverage because of the life cycle of a UE installed in a vehicle. For instance, sidelink mode 3 and 4 should work under control of NR networks in NR only coverage. 
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Figure 2. LTE SL V2X operation in NR only coverage
Accordingly, we propose that the RAN design for the Next Generation Radio Access Technologies shall provide communication between UEs using NR eV2X and UEs only using LTE V2X. It is understood that the communication shall be realized by direct communication between UEs and/or communication via infrastructure.
Proposal 3: The RAN design for the Next Generation Radio Access Technologies shall provide communication between UEs using NR eV2X and UEs only using LTE V2X. The communication shall be realized by direct communication between UEs and/or communication via infrastructure.
Proposal 4: The RAN design for the Next Generation Radio Access Technologies shall provide sidelink communication between UEs using NR eV2X and UEs only using LTE V2X, even in LTE only coverage, NR only coverage or out of coverage.
As stated in SA1 TR, some advanced V2X applications is supported only by NR because performance achieved by the use of NR is expected to surpass the performance of E-UTRA. For instance, platooning and automated driving might be possible only via NR radio interface. 
Thus, for tight interworking between LTE and NR, the network may provide V2X service in LTE MCG cell e.g. for basic safety, while providing eV2X service in NR SCG cell e.g. for advanced V2X services. From UE perspective, UE should be able to use both LTE resources and NR resources for V2X/eV2X services. 

For instance, UE should be able to transmit/receive in sidelink based on LTE for basic services while transmitting in UL and receiving in DL via NR gNB for advanced services. Or, UE should be able to receive V2X messages from LTE MBMS while transmitting V2X messages in UL and receiving V2X messages in DL via NR gNB. 
Proposal 5: The RAN design for the Next Generation Radio Access Technologies shall allow 5G UE to use both E-UTRAN resources and NR resources for V2X/eV2X services.
Conclusion

In conclusion, we propose requirements on eV2X as listed below. In addition, we also propose other eV2X requirements focusing on sidelink in [4]. The pCR capturing those requirements is available in [5] for RAN approval.
Proposal 1: The RAN design for the Next Generation Radio Access Technologies shall provide D2D support for eV2X use cases.

Proposal 2: The RAN design for the Next Generation Radio Access Technologies shall provide MBMS support for eV2X use cases.

Proposal 3: The RAN design for the Next Generation Radio Access Technologies shall provide communication between UEs using NR eV2X and UEs only using LTE V2X. The communication shall be realized by direct communication between UEs and/or communication via infrastructure.
Proposal 4: The RAN design for the Next Generation Radio Access Technologies shall provide sidelink communication between UEs using NR eV2X and UEs only using LTE V2X, even in LTE only coverage, NR only coverage or out of coverage.
Proposal 5: The RAN design for the Next Generation Radio Access Technologies shall allow 5G UE to use both E-UTRAN resources and NR resources for V2X/eV2X services.
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