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Introduction
In this contribution we discuss NR V2X/LTE V2X interworking solutions, and we share our views on the potential use case and feasibility of NR-Uu interface controlling LTE sidelink.
Discussion
NR V2X is defined as the 3rd phase of cellular V2X, however it does not imply that NR V2X is intended to replace LTE V2X. Rel-15 LTE V2X supports road safesty applications whereas NR V2X focuses on advanced use cases. Support for interworking between NR V2X and LTE V2X is essential as they are considered complementary [1]. It is very likely to have a mix of vehicles on the road supporting either LTE-V2X or NR-V2X.
Observation 1: Some level of interworking is necessary since LTE V2X and NR V2X are complementary services.
One approach for interworking would be to enable direct sidelink communication between LTE and NR UEs via either LTE-PC5 or NR-PC5. However, this approach would introduce significant amount of complexity, as well as require extensive specification re-design. Another approach is to support communication between UEs through either LTE-Uu or NR-Uu interface. Two different options can be described:
· LTE-Uu interface is enhanced to control NR sidelink 
· [bookmark: _GoBack]NR-Uu interface is enhanced to control LTE sidelink
Enhancements to LTE-Uu should be able to offer forward compatibility to configure NR V2X UE, and enhancements to NR-Uu interface should be able to offer backward compatibility features to configure LTE V2X UE. See Figure 1.
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Figure 1: Interworking via PC5 is not feasible (a.) while either LTE-Uu enhancements (b.) or NR-Uu enhancements (c.) can be supported.

One advantage of direct sidelink message exchange is low latency, however such advanced use cases are only supported in NR V2X and there is no current plan for LTE-V2X to support similar latency-critical applications. Based on the design complexity and possible use cases we have the following observation and proposal:

Observation 2: Direct communication through LTE-PC5 or NR-PC5 interface is not feasible between NR V2X UE and LTE V2X UE.

Proposal 1: Message exchange between NR-V2X UE and LTE-V2X UE could be supported via, at least, one of the air interfaces (either LTE-Uu or NR-Uu).

Resource pool configurations and numerology deployed in NR is different from LTE sidelink. Enhancements to NR-Uu would need to allow LTE V2X UE to easily identify NR signaling. That would be difficult to achieve unless NR network uses separate signaling for LTE sidelink and NR sidelink (e.g., potentially including a new SIB, DCI format, SS, etc.) due to significant structural differences between LTE and NR sidelink. 
NR UEs typically have more advanced processing capabilities than LTE UEs. It will be more resource-demanding for LTE V2X UE to be controlled by NR-Uu than NR V2X UE to be controlled by LTE-Uu. 
In terms of practicality, enhancements to LTE-Uu can be useful in early NR deployment phase when coverage is limited, and it will improve early adoption of NR V2X. However, it is not reasonable to expect many NR deployments in areas without LTE coverage for some time. And in the future when NR coverage eventually becomes widespread, the technological migration to NR V2X may have already happened. 
Besides, in case of LTE-Uu to control NR sidelink, it may require inter-module tunnel between LTE module and NR SL module, which may cause high complexity and impose some restrictions on UE implementation.

Based on these reasons we suggest that the necessity of the studies for the enhancement of NR-Uu to control LTE sidelink and for the enhancement of LTE-Uu to control NR sidelink are re-considered so that NR-Uu enhancement study to control NR sidelink can be prioritized.
We propose the following:
Proposal 2: NR-Uu to control NR sidelink should be prioritized.

Conclusions
We have the following observations:

Observation 1: Some level of interworking is necessary since LTE V2X and NR V2X are complementary services.
Observation 2: Direct communication through LTE-PC5 or NR-PC5 interface is not feasible between NR V2X UE and LTE V2X UE.

We have the following proposals:

Proposal 1: Message exchange between NR-V2X UE and LTE-V2X UE could be supported via, at least, one of the air interfaces (either LTE-Uu or NR-Uu)
Proposal 2: NR-Uu to control NR sidelink should be prioritized.
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