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Introduction
According to [1], the study item of NR V2X includes the following objectives:
4.1 Objective of SI or Core part WI or Testing part WI 
3. Uu-based sidelink resource allocation/configuration (LTE V2X Mode3-like and Mode4-like) [RAN1, RAN2]:
· Identify necessary enhancements of LTE Uu and NR Uu to control NR sidelink from the cellular network 
· Identify necessary enhancements of NR Uu to control LTE sidelink from the cellular network 

[bookmark: _Ref178064866]In this contribution, we present our views on these topics. 
Uu-based sidelink resource allocation enhancements
Based on the objectives of [1], we suggest that the sidelink resource allocation could be further improved by introducing enhanced Uu in order to meet the requirements of NR V2X. Besides the efficiency of sidelink resource allocation, we suggest discussing the use cases which require to support and include these in the Uu-based sidelink resource allocation enhancements.
Proposal 1: The targeted use cases should be discussed first. 

In 5.9GHz of ITS band, there will be LTE-V2X and NR-V2X, however, using different spectrums. Before the spectrums of LTE-V2X to be re-farming, there will be both LTE-PC5 and NR-PC5 in ITS band. Since NR is not considering backward compatible, LTE-PC5 and NR-PC5 should be considered as two independent interfaces. This may let LTE-V2X and NR-V2X become two independent networks. However, in the deploying phase that NR-V2X coexists with LTE-V2X, the message exchange between NR-V2X UE and LTE-V2X UE is necessary to provide a reliable and complete V2X network for V2X applications. We suggest that LTE-Uu and NR-Uu enhancement supporting this message exchange between two V2X networks should be considered.
Proposal 2: LTE-PC5 and NR-PC5 should be considered as two independent interfaces. 
Observation 1: The message exchanges between LTE-PC5 and NR-PC5 may be necessary and included in the enhancement of Uu-interfaces.

The Uu-based control to LTE-PC5 and NR-PC5 
As we mentioned earlier, LTE-PC5 and NR-PC5 should be considered as two independent interfaces. As illustrated in Figure 1(a), NR-PC5 is used by NR-V2X, which is managed by NR-Uu. In Figure 1(b), LTE-PC5 is used by LTE-V2X, which is managed by LTE-Uu. The message exchange between NR-V2X UE and LTE-V2X UE seems to be inapplicable. However, in the early phase of deployment, NR-V2X and LTE-V2X may coexist. NR-V2X UE may require to conduct message exchange among NR-V2X UE, LTE-V2X UE or the other V2X-type devices. Similarly, LTE-V2X UE may require to conduct message exchange among LTE-V2X UE, NR-V2X UE or the others. In our views, we suggest that the Uu-based control or configuration should support the message exchange between LTE-PC5 and NR-PC5, even with other non-3GPP V2X UE.
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Figure 1: NR-V2X and LTE-V2X
Furthermore, the scenarios could be even more diverse than the illustrations shown in Figure 1. For example, an NR-V2X UE may also support LTE-V2X. For the V2X UE having two interfaces, the scenarios of using NR-V2X interface and LTE-V2X interface should be discussed. 
Proposal 3: if an NR-V2X UE supports both NR-V2X and LTE-V2X? What is the use case for each interface? 

In general, Figure 2 shows the potential scenarios for message exchanges. Figure 2(a) shows that Vehicle 1 supporting NR-V2X sends message to Vehicle 2, which also supports NR-V2X. It is obvious that in this scenario NR-PC5, instead of LTE-PC5, can link two UEs. Figure 2(b) shows that Vehicle 1 supporting NR-V2X sends message to Vehicle 2, which supports LTE-V2X. Since neither NR-PC5 nor LTE-PC5 will link these two UEs, how to conduct the message exchange needs to be discussed in this scenario. Figure 2(c) shows that Vehicle 1 supporting LTE-V2X sends message to Vehicle 2, which also supports LTE-V2X. LTE-PC5 will be used in this scenario, since NR-PC5 is not recognized by these two UEs. Finally, Figure 2(d) shows that Vehicle 1 supporting LTE-V2X sends message to Vehicle 2, which supports NR-V2X. Again, since neither NR-PC5 nor LTE-PC5 will link these two UEs, how to conduct the message exchange needs to be discussed in this scenario.

On the other hand, for each scenario, we should discuss the applications and the requirements first, considering the NR-V2X and LTE-V2X are targeting different use cases. After that, we may discuss on the scenarios which are necessary to support in this release. 
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Figure 2: the potential scenarios of message exchange between V2X UEs 

Proposal 4: We suggest to discuss all the scenarios and focus on the scenarios which are necessary to support in this release.


Conclusion
In this paper, we highlight the issues should be discussed for Uu-based sidelink resource allocation enhancements in NR V2X communications.

Observation 1: The message exchanged between LTE-PC5 and NR-PC5 may be necessary and included in the enhancement of Uu-interfaces.

Proposal 1: The targeted use cases should be discussed first. 
Proposal 2: LTE-PC5 and NR-PC5 should be considered as two independent interfaces. 
Proposal 3: if an NR-V2X UE supports both NR-V2X and LTE-V2X? What is the use case for each interface? 
Proposal 4: We suggest to discuss all the scenarios and focus on the scenarios which are necessary to support in this release.

Reference
[1] RP-181480, Study on NR V2X, 3GPP TSG RAN Meeting #80, La Jolla, USA, June 11th -14th, 2018

	1/2	
image2.emf
Vehicle 1 Vehicle 2

Vehicle 1 Vehicle 2

== ™

Vehicle 1 Vehicle 2

== ™

LTE-V2X

Vehicle 1 Vehicle 2

LTE-V2X »

® ® (d)











image1.emf
LTE-PC5

LTE-V2X LTE-V2X n











