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Introduction
In RAN #80 meeting [1], the NR V2X study item includes the following objective:

	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 discuss the scenarios, necessity and potential issues of NR Uu control LTE sidelink in NR V2X.
Discussion
In order to study on NR Uu control LTE sidelink, the scenarios that need to be studied shall be clarified first. The necessity and the gain brought by NR Uu to control LTE sidelink shall be analyzed. The potential issues would be analyzed and possible enhancements will be proposed for further study.
2.1   Scenarios of NR Uu control LTE sidelink in V2X
According to the description of the SID [1] and another contribution in [2], the potential V2X types are described in table 1. When NR cellular network controls LTE sidelink through Uu, UE type 2 and 4 are considered in this contribution.
Table 1: Potential V2X UE types
	
UE
	LTE
	NR

	
	Uu
	PC5
	Uu
	PC5

	Type 1
	
	
	
	

	Type 2
	
	
	
	

	Type 3
	
	
	
	

	Type 4
	
	
	
	


Network coverage cases are discussed as follows. At the beginning of the deployment, NR Uu will be deployed as hotpots, and then it may coexist with LTE Uu for a long time. The figures of coverage cases is presented in the Annex, and case 2 and case 3 will be considered in this contribution:
· Case 1: UE is only in the coverage of LTE cellular network.
· Case 2: UE is in the coverage of LTE and NR cellular network.
· Case 3: UE is only in the coverage of NR cellular network.
According to the V2X UE types and potential cellular network coverage cases, the following scenarios are analyzed.
· Scenario 1: NR UE is in coverage of LTE network and NR network.
For dual mode NR UE (Type 2, 3, and 4), LTE sidelink is deployed for basic V2X services while NR sidelink is deployed for advanced V2X services. NR V2X would be running on the carriers that are different from LTE V2X. In an NR UE, if the two modules are operated independent, the LTE Uu and NR Uu communication with this UE would be separated. This may require high power consumption and low system processing efficiency. If NR network wants to interact with both modules inside the NR UE, the enhancement is necessary for NR Uu controlling LTE sidelink.
· Scenario 2: NR UE is in coverage of NR network.
For dual mode NR UE (Type 2, 3 and 4), there is no LTE network available. The UE LTE module can automatically use pre-configurations of resources for sidelink communication, which is like mode 4.
· Scenario 3: LTE UE is in coverage of NR network.
When LTE V2X UE is covered by the NR network without LTE cellular, UE is considered as out-of-coverage. Under this scenario, mode 4 is deployed.
For scenario 2 and 3, if the LTE sidelink communication can be controlled by the NR network through Uu, gNB could dynamically adapt the PC5 resources for the V2X services. LTE sidelink communication would have higher efficiency in terms of resource and latency.
Proposal 1: Study NR Uu control LTE sidelink for the following three scenarios:
· Scenario 1: NR UE is in coverage of LTE network and NR network.
· Scenario 2: NR UE is in coverage of NR network.
· Scenario 3: LTE UE is in coverage of NR network.
2.2 Issues of NR Uu control LTE sidelink in V2X
After the scenarios analysis above, some potential issues are analyzed in this section.
When NR network is trying to control the LTE sidelink communication, the signaling from NR Uu may not be recognized by the LTE V2X receiver. Since NR sidelink deploys resource pool configuration and numerology that are different from the LTE sidelink, the NR Uu signaling should be identified to control the LTE sidelink communication.
For scenario 1, if the NR network is capable to control the LTE sidelink, which implies the resource pool LTE mode 3 can be configured by NR Uu control signaling.  If LTE Uu scheduling and NR Uu scheduling on the same LTE mode 3 resource pool are independently without coordination, collision will occur. The cooperation between LTE network and NR network when scheduling the same LTE sidelink resource pool should be considered.
Proposal 2: The NR Uu signaling should be identified to control LTE sidelink.
Proposal 3: When scheduling the same LTE sidelink resource pool, NR network should cooperate with LTE network by identifying the interaction scheme.
Conclusion
In this contribution, the scenarios and issues for NR Uu control LTE sidelink in NR V2X are discussed. Particularly, we have following proposals:
Proposal 1: Study NR Uu control LTE sidelink for the following three scenarios:
· Scenario 1: NR UE is in coverage of LTE network and NR network.
· Scenario 2: NR UE is in coverage of NR network.
· Scenario 3: LTE UE is in coverage of NR network.
Proposal 2: The NR Uu signaling should be identified to control LTE sidelink.
Proposal 3: When scheduling the same LTE sidelink resource pool, NR network should cooperate with LTE network by identifying the interaction scheme.
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