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Discussion and decision
1. Introduction
In 3GPP RAN #68 meeting, the study item on LTE-based V2X services was approved [1]. Although the deployment scenarios were discussed at RAN1#82 meeting, the agreements were related to scenarios for PC5-based V2X. LTE-based scenarios still have not clear conclusions.
This contribution will discuss LTE-based deployment scenarios, including Uu-based operation and PC5-based operation.
2. Discussion on Uu-based operation
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Figure 1: Types of V2X (V2V, V2P, and V2I).
As illustrated in [2], types of V2X services are including V2V, V2P and V2I. 

V2I service is the communication between the vehicle and the network. There are some typical use cased for V2I services, such as automated parking system, queue warning and V2I / V2N traffic flow optimisation. RSU in these use cases can be considered as BS stations of operators. Commercial LTE deployments should be considered as the starting point for V2I services since the requirements for these use cases could be satisfied based on current LTE networks. Some enhancements may be required for intra-operators information exchanging since in subscribers info of single operator may not be enough in some use cases, e.g. queue warning. 
In some use case of V2P service, LTE-based deployment is also usable. For the use case of pedestrian collision warning, the pedestrian use smartphone to receive the collision warning of vehicles. In the coverage of LTE network, BS can obtain the positions of both smarphone and vehicles and necessary warnings will  be delivered additionally based on some preconditions/ predictions.

Based on the above analysis, current LTE deployment scenarios can be used for Uu-based V2X operation. 
Proposal 1: For Uu-based operation, LTE-based deployment scenario:

· Operation band: 2GHz.
· Operating scenario: single operator and multiple operator (different spectrum). 
3. Discussion on PC5-based operation
LTE-based scenario is also important for PC5-based operation.

PC5 direct communication is applicable for out-of-coverage scenario in order to ensure road safety. However, in-coverage scenario is more common in LTE network deployment. The resource availability can be increased and potential collision of PC5 links can also be reduced in LTE-based scenario. Furthermore, authorization and control will be provided by BS for PC5 transport through Uu interface, which can lead to higher network security and better end user experience. 
Proposal 2: For PC5-based operation, LTE-based deployment scenario is the starting point for in-coverage scenario:
· Dedicated carrier for PC5 transport.

· Sharing licensed carrier between authorization and/or control for PC5 and LTE Uu.
4. Conclusion

In this contribution, we discuss the LTE-based deployment scenarios for Uu-based operation and PC5-based operation. The following proposals can be summarized: 

Proposal 1: For Uu-based operation, LTE-based deployment scenario:

· Operation band: 2GHz.
· Operating scenario: single operator and multiple operator (different spectrum). 
Proposal 2: For PC5-based operation, LTE-based deployment scenario is the starting point for in-coverage scenario:

· Dedicated carrier for PC5 transport.

· Sharing licensed carrier between Authorization and/or control for PC5 and LTE Uu.
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