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Abstract: This contribution describes use case for interoperability between LTE UE and NR UE.
1. Introduction
For maximum effectiveness of V2X, all vehicles supporting 3GPP transport-based V2X function should be able to talk to and listen to each other. In this contribution, a use case is considered where a vehicle supporting only NR V2X and another vehicle supporting only LTE V2X exist. 
2. Proposal
We propose to agree on text proposal as described below.

* * * * Start of Text Proposal * * * *

[bookmark: _Toc436138698]5.X	Communication between vehicles of different 3GPP RATs
5.X.1	Description
Depending on the choice of OEMs, while some vehicles are equipped with modules supporting only LTE, other vehicles may be equipped with modules supporting only NR (New Radio). If a vehicle of NR cannot talk to a vehicle supporting LTE, the vehicle supporting LTE can be regarded as another vehicle of no V2X capability. Thus, to achieve maximum gain through the use of V2X application, the communication between the vehicles of different RAT capabilities should also be supported as much as possible. 
The following figure 5.X.1-1 shows the scenarios to be considered.


Figure 5.X.1-1: Example scenario of mixed 3GPP RATs deployment 

No coverage
In this area, neither E-UTRAN nor NR access network is found. Because there is no network support for the communication among vehicles, direct Prose communication based on LTE and/or NR is the only option available for the communication between the vehicles.  
For communication toward other NR-based vehicle, it seems straight-forward for a NR-based vehicle to use direct Prose communication based on NR. Performance of NR-based direct Prose communication will surpass that of LTE-based direct Prose communication.
However, considering that the average lifespan of the vehicles is longer than 10 years, it is likely that LTE-based vehicle exists near the NR-based vehicle. Because LTE-based vehicle cannot understand NR-based Prose direct communication, the only choice is that the NR-based vehicle understand the LTE-based Prose direct communication. I.e, by making NR-based Prose communication include support for backward-compatibility to LTE-based Prose communication, direct communication between vehicles of different RATs can be supported.
By the way, this does not necessarily mean that enhancement in NR-based Prose direct communication is limited to what LTE-based Prose direct communication can provide. For the basic safety service, LTE compatible Prose direct communication is used and NR-optimized direct communication can be used for advanced V2X service such as platooning.
LTE only coverage
Because there is no NR-based Access Network, NR-based vehicle is not provided with any network support and the only choice for the NR-based vehicle is to use Prose direct communication.
On the other hand, within LTE coverage, LTE-based vehicle can be controlled by the network, i.e. whether to use LTE-based direct communication or not. Based on the network’s decision, V2X-related traffic generated by LTE-based vehicle can be routed through the V2X application server. In this case, LTE-based vehicle does not use direct Prose communication and the direct communication between NR-based vehicle and LTE-based vehicle is not possible.
However, in this area, if a NR-based vehicle behaves in a same way as in the area of no LTE/NR coverage, the transmission from the NR-based vehicle may generate interference to E-UTRAN. Thus, impact to E-UTRAN can be minimized by NR-based vehicle. 
LTE/NR coverage
Because both LTE-based vehicle and NR-based vehicle are within coverage of networks, communication between the vehicles are possible indirectly via the network, regardless of whether the vehicles can use direct Prose communication or not, or whether they use same radio access technology or not.

[bookmark: _Toc436138701]5.X.2	Potential requirements
The following potential requirements are derived from this use case:
Editor’s Note: NGRA is abbreviation for Next Generation Radio Access. The name can be updated when RAN WGs decides the terminology for the radio access.
[PR.5.X.2-001]	NGRA(N) based V2X communication shall include support for E-UTRA(N) based V2X communication. 
[bookmark: _GoBack][PR.5.X.2-002]	One mode of NGRA based direct V2X communication shall be compatible with E-UTRA based direct V2X communication. 
[PR.5.X.2-003]	Impact to E-UTRA(N) by UE supporting only NGRA based V2X communication shall be minimized.
[PR.5.X.2-004]	Impact to NGRA(N) by UE supporting only E-UTRA based V2X communication shall be minimized.
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