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Abstract:  V2X is an important part of intelligent transportation. In this application, the vehicles information will be obtained and analysed through V2X communications so that we can give the traffic lights linkage program to realise transportation efficiency improvement.
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[bookmark: _Toc448388209]3.1	Definitions
[bookmark: _Toc448388210]3.2	Abbreviations
V2V  Vehicle to Vehicle
V2I   Vehicle to Infrastructure
RSU  Road Side Unit
[bookmark: _Toc448388211]4	Overview
[bookmark: _Toc448388212]5	Use Case: Traffic efficiency improvement by V2X communications 
5.X.1	Description
[bookmark: _Toc411268711]Describe what the use case intends to achieve.
This use case describes the scenario that all the vehicles report their information periodically to the RSU in their vicinity through V2I communications. The RSU process the data and report the results and valuable data to the Cloud Server through I2N communications. The Cloud Server will report the final decision to each RSU after deep processing, then RSU adjust traffic policy and ultimately enhance the efficiency of transportation.
The whole system is an important application of ITS through V2X communication, so that the Cloud Server platform will realize the real-time traffic conditions control to ensure traffic efficiency improvement and it also can be used to realise the traffic forecast. And compared to the previous V2N (each vehicle will communicate with the Cloud Server Server), the system will not cause the communication system overload through the hierarchical information management so that the reliability of the communication system will be ensured.
[bookmark: _Toc429671330]5.X.1.2	Pre-Conditions
List any pre-conditions that need to exist for this use case, preferably as a bulleted list, e.g. UE is registered to the network.
The vehicle is equipped with ProSe-enabled UE supporting V2I Service and report the travel information (speed, acceleration, position, direction of travel) periodically to the RSU in their vicinity.
There are several RSUs in the system can support V2I Service as well as I2N service. These RSUs should have some data processing and storage capacity, and can modify the traffic lights (virtual or physical traffic lights) cycle according to Cloud Server solution strategy.
The logic of data analysis algorithm used by Cloud Server and RSUs should be uniform. RSU responsible for processing simple local area data, the Cloud Server responsible for deep co-ordination analysis. Cloud Server report traffic policy through unicast.
[bookmark: _Toc411268712][bookmark: _Toc429671331]5.X.1.3	Service Flows
Describe the sequence of events that explain what needs to happen, preferably as a numbered list, e.g. 1. User makes a voice call, 2. Called party receives alerting message.
· Vehicle A / B / C / D / E / F are periodically reported vehicle information to the surrounding RSU,
· RSU 1 to filter the received information, and select valuable information reported to the Cloud Server
· RSU 2/3/4 collect surrounding information in the same way and report the results to the Cloud Server;
· The Cloud Server will integrate and analyse all the information in one period and give the traffic policy fit for the current traffic situation. Then unicast the strategy to each RSU.
· After receiving the strategy from Cloud Server, the RSU execute the policy.
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[bookmark: _Toc411268713][bookmark: _Toc429671332]5.X.1.4	Post-Conditions
Describe the end result e.g. Called party can decide whether to accept call based on information displayed on UE screen.
By optimizing the system, traffic flow can be controlled in real-time without causing overload of the communication system. The Cloud Server will give reasonable suggestions to optimize the traffic efficiency, at the same time give the prediction of traffic flow.
[bookmark: _Toc411268714][bookmark: _Toc429671333]5.X.2	 Potential Requirements
Provide draft requirements to realise the use case.
[PR.5.X.2-001] The 3GPP system shall support the communication latency less than [10ms] latency between vehicle and RSU. 
[PR.5.X.2-002] The 3GPP system shall support the communication latency less than [10ms] between RSU and the V2X Cloud Server.
[PR.5.X.2-003] The 3GPP system shall support transmission of long data packets (e.g. tens of kilobit)with maximum frequency of [10] messages/s.
[PR.5.X.2-004] The 3GPP system shall support relative position accuracy at least equal to 2 m.
[PR.5.X.2- 005]The 3GPP system shall support high connection density for congested traffic, estimate below is for worst case US Freeway scenario that does not include arterial roads (i.e. onramps):
5 lanes in each direction or 10 lanes total per highway, for up to 3 highways intersecting = 15,840 cars per mile.
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