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1 Introduction
In RAN plenary #80 meeting, a new study item on NR V2X was approved [1] and one of the objectives is listed as below:
	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 


Before the discussion on the detailed enhancement, we prefer to clarify the scenarios for NR V2X sidelink (SL) commutation by taking above objective into account.
2 Discussion
We in the rest of the discussions consider the following 4 scenarios where both NR SL and LTE SL are supported by the NR and/or LTE Uu, as per the objective cited in the introduction. In general, these scenarios can be categorized by SA and NSA scenarios regarding how they respectively support the communication in SL via Uu. 
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Figure 1: SA NR with gNB



Figure 2: SA NR with ng-eNB (connected to 5GC)
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Figure 3: NSA with EN-DC





Figure 4: MR-DC under 5GC
Figure 1 and Figure 2 are proposed as the SA structures supporting both NR SL and LTE SL. Specifically, the NR gNB and the ng-eNB (which is connected with 5GC) can control both NR SL and LTE SL respectively by NR Uu and LTE Uu. From our perspective, we think that the study of such SA scenarios should be taken as the first priority in NR V2X SI.  

Proposal 1: RAN2 to study and prioritize the Uu control of NR SL and LTE SL in SA scenarios, i.e. gNB and ng-eNB, as proposed in Figure 1 and 2.
In Rel-15 NR, EN-DC structure and MR-DC with 5GC structure are also supported, which may facilitate the early-stage NR deployments. So, in Figure 3 and Figure 4, we would also like to ask RAN2 to consider the possibility for the support of NR SL and LTE SL under EN-DC and MR-DC with 5GC as well. Compared with the SA scenarios in Figure 1 and 2, a difference by such MR-DC cases may be that each node (MN/SN) may only support the SL with the same RAT correspondingly (e.g. LTE Uu -> LTE SL, NR Uu -> NR SL), so that one Uu may only be able to control/schedule the V2X communication in its own SL  . 

However, as said above, the MR-DC may be a form of NW structure that facilitates the early-stage NR deployment; so it is unclear whether the NW operators really have strong desires to support the Rel-16 new features like NR sidelink by updating the gNB/eNB based on such early-stage structure. So we propose RAN2 to study whether to support NR sidelink based on EN-DC and MR-DC with 5GC. If yes, we think that such MR-DC scenarios should be deprioritized in the study, compared with SA scenarios in Figure 1 and 2. 

Proposal 2: RAN2 to discuss whether to support NR sidelink based on MR-DC scenarios, i.e. EN-DC and MR-DC with 5GC, as in Figure 3 and 4. If RAN2 agree to support them, the study on MR-DC scenario(s) should be deprioritized, compared with SA scenarios.
As for the LTE control of NR Uu, there is still one more thing that is worth mentioning, i.e. whether LTE connected to EPC should also be supported to control NR SL. In SA2 [2], the support of NR based PC5 communication when UE connects to EPC is listed as one key issue in subclause 5.13.

	5.13
Key Issue #13: Support NR based PC5 communication when UE connects to EPC

5.13.1
General description

When the UE connects to EPC, the UE may be allowed to use NR based PC5 communication.
The following aspects need to be studied to support NR based PC5 communication when UE connects to EPC:

-
Whether and how the UE indicates its NR PC5 capability to the network;

-
Whether and how the MME authorizes to use V2X service operation for NR PC5;

-
Whether and which V2X policy and parameters need to be provisioned for NR based PC5 communication in the UE.

Editor's note:
This key issue has RAN dependency and needs alignment with outcome of RAN work.


However, no solution is agreed to be captured in TR 23.786 for now. Regarding the fact that there is no available solution to support NR V2X communication in EPC at least in SA2 till now, we are not sure whether RAN2 is able to study the LTE Uu enhancement to control NR V2X sidelink under the LTE connectivity to 5GC. As a result, we think RAN2 may consider whether to also support such a scenario of LTE Uu control of NR SL based on LTE connectivity to EPC, as in below Figure 5.
Proposal 3: RAN2 to discuss whether to support the LTE Uu control of NR SL based on LTE connectivity to EPC (as in Figure 5).
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Figure 5: LTE Control of NR SL with connectivity to EPC
3 Conclusion
In this contribution, we discussed the possible scenarios to support NR V2X and some related proposals are provided as follows:

Proposal 1: RAN2 to study and prioritize the Uu control of NR SL and LTE SL in SA scenarios, i.e. gNB and ng-eNB, as proposed in Figure 1 and 2.
Proposal 2: RAN2 to discuss whether to support NR sidelink based on MR-DC scenarios, i.e. EN-DC and MR-DC with 5GC, as in Figure 3 and 4. If RAN2 agree to support them, the study on MR-DC scenario(s) should be deprioritized, compared with SA scenarios.
Proposal 3: RAN2 to discuss whether to support the LTE Uu control of NR SL based on LTE connectivity to EPC (as in Figure 5).
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5.X
Sidelink communication scenarios
Figure X-1 illustrates the following scenarios to be considered for support E-UTRA V2X and NR V2X sidelink communication for associated UE:
1) NR gNB provides LTE V2X and NR V2X sidelink communication support;
2) ng-eNB connected to 5GC provides LTE V2X and NR V2X sidelink communication support.
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Figure X-1: Sidelink communication with NG-RAN node
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