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Introduction
In the RAN#80 meeting [1], the study item of NR V2X was approved, which includes the following objectives on Uu-based sidelink resource allocation/configuration:
	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 


This contribution discusses the potential enhancements of LTE Uu and NR Uu to control NR sidelink from network. The analysis of motivation, scenarios is discussed in Section 2. This contribution is concluded in Section 3.
Discussion
The considerations of Uu-based resource allocation/configuration would include the network deployment and its relative footprint, network coverage, the UE capability, and functional control of the V2X resource allocation.    
2.1 Cellular network coverage cases
The deployment and the footprint of the LTE and NR networks would be in terms of the number of base station in the network development, and the potential cases in determining the V2X UE under the network coverage.
· Case 1: V2X UE is under LTE network coverage but not NR network
LTE technology and network had been well deployed with large footprints globally and evolved to support advanced services during the past decade. The LTE network is going to be the dominant network in the next few years when NR network starts to commercially deploy. The initial deployment of the NR network would start from some big cities with additional services provided by NR. When the NR V2X UE is accessing to the network, it is most likely to connect to the LTE network.
· Case 2: V2X UE is under both LTE network and NR network coverage
During the initial NR network deployment, the NR coverage is limited. Since the LTE network is well established and stably operated during past few years, the NR network would be deployed along side with the LTE base stations. Since the frequency band operated by NR is much higher than most of the LTE frequency band, additional NR base stations are needed to have same coverage area as that of LTE.   Under this scenario, the in-coverage UE is covered by both LTE and NR network with assumption of blanked coverage by NR deployment.
· Case 3: V2X UE is under NR network coverage but not LTE network
It is unlikely that UE is covered by the NR network but not by the LTE network which has been well deployed for many years.  While the NR network is planning in the commercial deployment, this scenario would be barely happened for some cases. An area without LTE or even any other network coverage is more likely to be allocated with NR base stations and network. Under this scenario, the UE in this domain can only get access to the NR network.
2.2 Equipment types
As the statement in NR V2X SID[1], TSG RAN has already agreed in TR 38.913 that NR V2X is complement to the  LTE V2X.  The NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X.   LTE V2X UE should support at least LTE Uu and LTE PC5 communication.   NR V2X UE would be manufactured with dual mode to support PC5 and Uu communication in both NR and LTE interface. There may have different release versions between NR Uu and NR PC5 for the NR module in an UE. There will be different scenarios for V2X UEs network access. The potential UE types can be as in Table 1.
Table 1: Potential V2X UE types
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Type 1 refers to LTE V2X UE that can support cellular network access through Uu and sidelink communication through PC5. The V2X dual mode UE would support different release versions of NR Uu and NR PC5 on the NR module. NR V2X UE can be type 2, 3 and 4 with different types of interfaces. 
2.3 Analysis of the Network Access Control for V2X Resource Allocation
As aforementioned, V2X UEs would have different types of network access and different releases of UE types for dual mode. In NR V2X, when sidelink communication is controlled by the cellular network. The following scenarios are analyzed as follows (some scenarios example figures can be referred in the Annex).
· Scenario 1: The LTE network controls the NR sidelink
When the dual mode NR V2X UE (Type 2, 3 and 4) is under the LTE network coverage but no coverage from the NR network, NR UE would access the LTE network. If dual mode NR V2X UE connects to the LTE network, eNB “can” potentially configure and schedule the UE NR sidelink communication through LTE Uu interface. When the radio resource is controlled and allocated by the network, the radio resources and its utilization could be more efficient based on the service. LTE network could dynamically adapt the amount of the NR PC5 radio resources based on the amount of V2X service. The resource allocation for NR V2X high data rate processing could use the dynamic resource pool with network control. NR sidelink communication controlled by the LTE network would provide higher efficiency in resource utilization and reduce the latency of V2X communication.
· Scenario 2: Both the LTE network and the NR network control the NR sidelink
When the dual mode NR V2X UE is under the coverage of both the LTE and the NR network, NR UE sidelink communication would be controlled by the NR network. NR sidelink resource allocation could also be controlled by the LTE network to minimize the network access overhead of LTE-NR dual connectivity operation. 
· Scenario 3: The NR network controls the NR sidelink
When there is only NR cellular network, NR V2X UE sidelink communication can be controlled by NR Uu.
2.4 Cross-Technologies Network Control 
In LTE V2X, the in-coverage IDLE UE receives the control signaling (e.g. SIB21 and RRC dedicated signaling) from eNB to determine the radio resource for the sidelink communication type as mode 3 or mode 4. The eNB also control the sidelink by resource configuration and scheduling. For NR V2X, the legacy LTE Uu signaling needs to be enhanced in order to control the resource allocation of the NR sidelink when UE is not under NR network coverage but within LTE network coverage.
· Scenario 1: The LTE network control the resource allocation of the NR sidelink
For dual mode NR UE, the existing control signaling from eNB can control the resource allocation for the LTE sidelink communication. The resource structure and channel structure may be different between LTE and NR, the legacy LTE signaling, such as SIB21 and RRC needs to be enhanced to control NR sidelink communication. If LTE network needs to control NR sidelink through LTE Uu interface, a new set of control signaling for NR PC5 resource allocation can needs to be defined.
For NR V2X, the carrier spaces and resource granularities will be different from that of LTE V2X, the legacy LTE DCI format cannot be used for dynamic sidelink control and resource allocation of NR sidelink.
Proposal 1: For the LTE network to control the NR sidelink communication when UE is out of NR network coverage, the LTE control signaling needs to be enhanced.
Proposal 2: For the LTE network to control the NR sidelink communication, new set of NR resource allocation and configuration need to be supported by LTE Uu control signaling.  
· Scenario 2: Both the LTE network and the NR network control the NR sidelink
When UE is under the coverage of both LTE and NR networks, the V2X UE would be performed the dual-connectivity to support dual mode operation, which the basic V2X service is provided by the LTE cell group and the advanced V2X services is served by the NR cell group. For dual mode V2X UE, the LTE network can control its LTE Uu and PC5 access to support the basic V2X services. The NR network can control the NR Uu and PC5 access to support thee advanced V2X services. 
Proposal 3: For both LTE network and NR network coverage, the network selection and the sidelink control signaling for LTE-NR dual V2X connectivity.
· Scenario 3: The NR network controls the NR sidelink
The NR network is naturally the network to control the NR V2X PC5 and Uu access for all UEs. The new access control procedure can take the LTE access control procedure and signaling as the starting point. NR V2X sidelink communication includes unicast and groupcast, while LTE V2X is broadcast. In order to take the new transmission type into account, how to design NR Uu controlling NR sidelink should be studied.
Proposal 4: For the NR network to control the NR sidelink communication, the NR access control procedure can take LTE access control procedure as the reference as the starting point for consideration
Coordination between the LTE network and the NR network is also potential enhancement for the LTE-NR V2X dual connectivity. If the NR sidelink is controlled by the LTE network, the NR network coordinates the NR PC5 configuration with LTE network through X2/Xn interface to allow the LTE network to control the NR resources when the NR network is not available.
Proposal 5: The coordination between the LTE and the NR network should be studied for the LTE to control the NR PC5 resource when the NR network is not available.   
Conclusion
In this contribution, the access control by the LTE and NR network to control the NR sidelink communication has been discussed.  We have the following proposals:
Proposal 1: For the LTE network to control the NR sidelink communication when UE is out of NR network coverage, the LTE control signaling needs to be enhanced
Proposal 2: For the LTE network to control the NR sidelink communication, new set of NR resource allocation and configuration need to be supported by LTE Uu control signaling.  
Proposal 3: For both LTE network and NR network coverage, the network selection and the sidelink control signaling for LTE-NR dual V2X connectivity.
Proposal 4: For the NR network to control the NR sidelink communication, the NR access control procedure can take LTE access control procedure as the reference as the starting point for consideration.
Proposal 5: The coordination between the LTE and the NR network should be studied for the LTE to control the NR PC5 resource when the NR network is not available.   
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