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1 Introduction
One of the objectives of the NR V2X work [1] is to investigate:
	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
· 


Regarding NR sidelink communication, it is possible to have either gNB or eNB to control the mode 3 resource allocation for NR sidelink. This could be very useful to ensure the support of NR V2X in the scenario where NR gNB deployment is absent or gNB is only deployed in Option 3 (EN-DC). In this paper, we discuss the possible approaches to enable NR V2X under both NG RAN and E-UTRAN coverage.
2 Discussion 
2.1 NR Uu Enhancement for NR sidelink

For NR V2X sidelink communication under NG RAN coverage, both autonomous scheduling and network-assisted scheduling are still needed, as similar to what has been done for LTE-based V2X because V2X UEs are supposed to work in both in-coverage and out-of-coverage. Likewise, NR Uu interface will be required to be enhanced correspondingly for sidelink operations.
First, SIB broadcast in NR Uu interface by a gNB must include some common configuration parameters for sidelink communication. Also, Dedicated RRC signalling (similar to SidelinkUEInformation and RRCConnectionReconfiguration) are to be introduced/enhanced in NR RRC messages. Those messages will be used to gNB to provide dedicated configuration for a UE pertaining to its request for a certain V2X service.
Proposal 1
 Both SIB and dedicated RRC signalling need to be enhanced to support NR sidelink communication.
Second, Regarding Mode 3 operation, the UE will need use sidelink BSR to notify the gNB about the traffic amount buffer for the sidelink logical channels. So, BSR mechanisms needs to be enhanced to support this.

Proposal 2 
Introduce Sidelink BSR in NR Uu interface.
Finally, the NR sidelink grant needs to be allocated by a gNB to each UE for its sidelink communication. In LTE V2X, sudelink grants do not contain information to distinguish different types of traffic, because only V2X broadcast is supported. As NR V2X also supports multicast and unicast, design enhancements are to be considered to support a variety of types of grants.
Proposal 3
 Introduce sidelink grants in NR ePDCCH to allow gNB to allocate resource for broadcast, multicast and unicast sidelink communications.
2.2 LTE Uu Enhancement for NR sidelink
When NR V2X UE is under E-UTRAN coverage, there will be several different scenarios.

Scenario 1: Legacy E-UTRAN


[image: image1]
In this case, there are only legacy eNBs (R14 or R15) in the UE proximity. For a NR V2X UE, it can behave as same as OOC(out-of-coverage) mode. It is not clear how to use legacy R14 or R15 eNB to support NR V2X mode 3 scheduling. Thus, we think only mode 4 operation needs to be supported in this case.

Scenario 2: Stand-alone Rel-16 E-UTRAN
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In this scenario, there are no gNBs. Assume operations upgrades the existing E-UTRAN infrastructure to support Rel-16 V2X operation. Thus, the solution will be only involve eNBs and NR V2X UEs.  
Solution 1: In this case, there is no gNB involved for user plane and control plane operations. However, given that sidelink communication is not through the base station, it is possible to have UEs conducting NR V2X sidelink communication, with the resource scheduling still done by an LTE eNB under E-UTRAN coverage. A straight forward approach in this case is to use extended LTE signaling. For the sidelink communication mode 3, both RRC signaling (control plane) and L1/L2 signaling (user plane) are required, as shown in the diagram below:


[image: image3] Figure 1:  Signalling in LTE Uu interface for sidelink mode 3

Solution 1: eNB upgraded to understand the NR scheduling logic and signaling enhancements 
For example, an indication of whether eNB supports “NR V2X sidelink scheduling” could be included in SIB (System Information broadcast), Also, additional NR-related IEs could be added in SidelinkUEInformation message to enable a NR V2X UE to solicit NR resource via LTE Uu interface if it wants to perform NR-PC5 operation in mode 3, with NR-specific QoS requirements. Correspondingly, the RRCConnectionReconfiguration message eNB responds will accommodate new IEs to configure NR V2X scheduled pools and corresponding TX configurations, e.g., MCS.

In the regards of PHY/MAC signaling, NR V2X UEs still send legacy BSR if it needs resource for LTE-PC5. However, UE sends new BSR if it needs resource for NR-V2X only or NR-V2X+LTE simultaneously. eNB assigns resources for transmission in (e)PDCCH with a DCI scrambled with new RNTIs depending upon which resource is assigned.

Proposal 4
RAN1 and RAN2 to discuss possible signaling enhancement in LTE Uu interface to enable NR V2X sidelink Mode 3 operation under upgraded E-UTRAN. 

Scenario 3: EN-DC
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In this scenario, we consider the case where eNB is operating in EN-DC mode. This means that under a larger E-UTRAN coverage, there are sporadic gNB deployments. NR UEs, according to Rel-15 NR specifications, could be under control of both MeNB and SgNBs, 

It is possible to reuse Solution 1 in this case to exclude any involvement of gNB in control plane or user plane. However, we can also consider a tunnelling approach to let gNB to schedule NR V2X resources, via the transport of LTE eNB.
Solution 2: MAC and RRC scheduling tunnelled via eNB to from gNB
In EN-DC control plane, there is a method to tunnel RRC message from SgNB to MeNB. In that case, NR-related RRC message generated from SgNB is passed to MeNB to transport to a NR UE. If a similar approach is used, maybe the RRC messages related to NR V2X sidelink communication shown in Figure 1 can also be generated by a nearby gNB,  For example, LTE eNB forwards the SidelinkUEInformation message to gNB and in response receive RRCConnectionReconfiguration for NR-PC5 which it provides to UE.
Regarding MAC layer scheduling and resource allocations, they are tunnelled via eNB to from gNB too. eNB will be enhanced to allocate NR V2X resource grant, which is scheduled by the gNB. This will be new in NR design, but worth considering to allow gNB to have full control of NR V2X mode 3 operation. This sort of tunnelling will introduce additional latency due to the transport over inter-base-stationX2 interface, which may need further study.
Proposal 5
RAN1 and RAN2 discuss ways to enable “tunneling gNB signaling via eNB” solution for NR V2X mode 3 scheduling. 

3 Conclusion
This contribution discusses NR Uu enhancements and LTE Uu enhancements to support NR sidelink operation. Based on the discussion, we have the following proposals:
Proposal 1
Both SIB and dedicated RRC signalling need to be enhanced to support NR sidelink communication.

Proposal 2
Introduce Sidelink BSR in NR Uu interface.
Proposal 3
Introduce sidelink grants in NR ePDCCH to allow gNB to allocate resource for broadcast, multicast and unicast sidelink communications.
Proposal 4
RAN1 and RAN2 to discuss possible signaling enhancement in LTE Uu interface to enable NR V2X sidelink Mode 3 operation under E-UTRAN 

Proposal 5
RAN1 and RAN2 discuss ways to enable “tunneling gNB signaling via eNB” solution for NR V2X mode 3 scheduling. 
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