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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:
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 
In this contribution, we will focus on the enhancement of Uu to control inter-RAT V2X sidelink, i.e., enhancement of LTE Uu to control NR V2X and enhancement of NR Uu to control LTE V2X.
2 Discussion
SA1 has considered both LTE and NR as the candidates of 3GPP RATs to support eV2X for which a set of a normative requirements has been defined in TS 22.186 [2]. In addition, RAN has already agreed in TR 38.913 [3] that it is not intended for NR V2X to replace the services offered by LTE V2X and instead, NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X as illustrated in Fig. 1. 
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Fig. 1: Illustration of NR-V complement LTE-V for advanced V2X services
As illustrated in Fig. 1, the old car supports LTE Uu and LTE PC5; and the new car supports LTE Uu, NR Uu and sidelinks for LTE and NR. There are two main scenarios that cross-RAT control are needed: 

a) Scenario 1: If the new car roams out of NR coverage but into LTE coverage, the new car can be scheduled by LTE Uu to enable NR sidelink communication for advanced V2X services. 

b) Scenario 2: If the new car is in NR coverage, gNB controls the new car to initiate LTE sidelink communication with the old car for the basic V2X services, e.g., basic safety. 
2.1 
LTE Uu to control NR V2X sidelink

In RAN1 #94 meeting, the NR V2X mode was discussed and the following agreements were achieved:

Agreements:

At least two sidelink resource allocation modes are defined for NR-V2X sidelink communication

· Mode 1: Base station schedules sidelink resource(s) to be used by UE for sidelink transmission(s)

· Mode 2: UE determines (i.e. base station does not schedule) sidelink transmission resource(s) within sidelink resources configured by base station/network or pre-configured sidelink resources

Notes:

· eNB control of NR sidelink and gNB control of LTE sidelink resources will be separately considered in corresponding agenda items. 

· Mode-2 definition covers potential sidelink radio-layer functionality or resource allocation sub-modes (subject to further refinement including merging of some or all of them) where

a) UE autonomously selects sidelink resource for transmission

b) UE assists sidelink resource selection for other UE(s)

c) UE is configured with NR configured grant (type-1 like) for sidelink transmission

d) UE schedules sidelink transmissions of other UEs

RAN1 to continue study details of resource allocation modes for NR-V2X sidelink communication
From the agreements from RAN1 we can observe that the definitions of NR V2X Mode 1 and Mode 2 are similar to LTE V2X Mode 3 and Mode 4, so the mechanism to support NR V2X mode 1 and mode 2 maybe also similar to that in LTE V2X. Based on this assumption, we propose RAN2 to discuss the LTE Uu enhancements to support LTE Uu control NR SL based on the existing mechanism in LTE V2X.
Proposal 1: Take the current LTE V2X mechanism as baseline to discuss the LTE Uu enhancement to support LTE Uu control NR SL.
Sidelink transmission Modes 3 and Mode 4 are defined for LTE V2X PC5. From RAN2 perspective, to support LTE V2X sidelink transmission Mode 3 and Mode 4, the following enhancements have been introduced in LTE Uu:
· System information for LTE V2X, i.e., SIB19.
· UE information report, i.e., UEAssistenceInformation and SidelinkUEInformation.

· Dedicated configuration for LTE V2X, including SL resource and measurement configuration.
· BSR for LTE V2X.
Correspondingly, to support NR V2X Mode 1 and Mode 2 in LTE Uu, the following enhancements need to be considered:

· Include the NR V2X related information in system information. 

It can be included in the same SIB, i.e., SIB19, or introduce a dedicated new SIB.
· Extend the UE information report. 

As agreed in [4], NR V2X will support new traffic models, e.g., periodic service with variable packet size and aperiodic service with variable packet size. RAN2 needs to study whether we need to model such new service type and how to model. It will impact the UEAssistanceInformation message. 
In LTE V2X, UE will report sidelink information to network via SidelinkUEInforamtion including interested LTE V2X sidelink frequency, the synchronization reference and so on. To support NR V2X, similar information should also be reported. Detailed information is pending on RAN1 agreements, e.g., RAN1 is discussing the possibility to introduce new sync resource. 
· Extend the dedicated signaling to support NR V2X.

This is similar to the system information impact. LTE RRCConnectionReconfiguration message should be extended to support dedicated NR V2X sidelink resource configuration. In addition, NR V2X measurement configuration is also needed. Considering that RAN1 has not achieve any agreement on the NR V2X sidelink measurement, RAN2 can wait for RAN1 progress.
· BSR for NR V2X scheduling
This potential impact depends on whether the UE can be configured with LTE V2X and NR V2X simultaneously. If the answer is no, then it seems the existing LTE V2X SL BSR format can be reused for NR V2X. Else, the network needs to know which V2X SL resource is requested, i.e., LTE V2X SL resource or NR V2X SL resource. RAN2 should discuss the scenario first, and then study the details if any.
Proposal 2: The following enhancement on LTE Uu should be studied:
· System information to broadcast NR V2X common configuration.
· UE reporting to indicate potential NR V2X sidelink frequency, traffic model, etc.
· Dedicated signaling for NR V2X configuration, e.g., SL resource, measurement.

· BSR for NR V2X scheduling.
2.2 
NR Uu to control LTE V2X sidelink

As listed in the objective, the NR Uu needs to be enhanced to control both LTE and NR V2X sidelink. To reduce the standard work and simplify the design, we propose that the study on the NR Uu enhancement should take LTE V2X Mode 3/4 and NR V2X Mode 1/2 into account simultaneously in order to provide a unified NR Uu design.
Proposal 3: LTE V2X Mode 3/4 and NR V2X Mode 1/2 should be taken into account for the study on NR Uu enhancement to have unified NR Uu design.
Similar to the LTE Uu enhancement to control NR V2X sidelink, the following NR Uu enhancements should be studied:
· Include the LTE V2X related information in system information. 

· UE reporting to indicate LTE V2X sidelink frequency, traffic model, etc. 

· Dedicated signaling for LTE V2X configuration, e.g., SL resource, CBR measurement.

The enhancement listed above can be performed based on the existing LTE V2X related signaling specified in TS 36.331.

· BSR for LTE V2X scheduling

In TS 36.321, the LTE V2X SL BSR format has been specified. It needs study whether the existing BSR format can be reused in NR Uu when we define the BSR format for NR V2X, and study whether separate or common BSR used for LTE sidelink and NR sidelink. As proposed in Proposal 3, we think defining a common BSR applied for both LTE and NR V2X controlled by NR Uu is better to reduce potential standard work.
Proposal 4: Study the following NR Uu enhancement based on the existing LTE signaling design:
· Include the LTE V2X related information in system information. 

· UE reporting to indicate LTE V2X sidelink frequency, traffic model, etc. 

· Dedicated signaling for LTE V2X configuration, e.g., SL resource, CBR measurement.

· BSR for LTE V2X scheduling

Since the related WI on LTE V2X has been completed, and LTE V2X has been deployed or tested in some areas, considering the backward compatibility and to avoid the impact on the existing LTE V2X industrial chain, we should not introduce any change to the existing LTE V2X sidelink design.
Proposal 5: The enhancement should not introduce any change to the existing LTE V2X sidelink design.

3 Conclusion
In this paper, we have discussed the potential enhancements on the LTE Uu and NR Uu to control inter-RAT V2X sidelink, and have the following proposals:

Proposal 1: Take the LTE V2X Mode3 and Mode4 mechanism as baseline to discuss the LTE Uu enhancement to control NR V2X sidelink.

Proposal 2: The following enhancement on LTE Uu should be studied:

· System information to broadcast NR V2X common configuration.

· UE reporting to indicate potential NR V2X sidelink frequency, traffic model, etc.
· Dedicated signaling for NR V2X configuration, e.g., SL resource, measurement.

· BSR for NR V2X scheduling.

Proposal 3: NR Uu enhancement should be studied take LTE V2X Mode 3/4 and NR V2X Mode 1/2 into account simultaneously.

Proposal 4: Study the following NR Uu enhancement based on the existing LTE signaling design:
· Include the LTE V2X related information in system information. 

· UE reporting to indicate LTE V2X sidelink frequency, traffic model, etc. 

· Dedicated signaling for LTE V2X configuration, e.g., SL resource, CBR measurement.

· BSR for LTE V2X scheduling
Proposal 5: The enhancement should not introduce any change to the existing LTE V2X sidelink design.
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