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5.x
QoS Aspect for extended sensor
5.x.1 
Description

The extended sensor use cases are composed of sensor data collection to construct local dynamic map and the state map sharing, sensor data shared to extend sensor range, different all round video data shared for automatic drive. The 3GPP system will support different V2X applications on above use cases and following aspects need to be considered:

a) The V2X service provider may appoint key sensor data suppliers (Vehicles and RSUs) to construct collective situational awareness. The key sensors can be owned by the V2X service provider or have contracts with V2X service provider to provide more detail and specific sensor data for V2X service. Thus, the key sensors need more reliable and specific communication supporting. And the V2X service provider may adjust them while the vehicles are moving or the environment is changed.  

b) Based on the collected sensor data, the local dynamic map server continues to build the all around local dynamic map, the V2X service provider may provide different local dynamic map or extended sensor service for different user e.g. different data rate, different accuracy, different range, different update cycle etc. Thus, the communication service need to support different data rate, different reliability, different information deliver frequency etc.
c) Considering different computing capabilities, the vehicles and RSUs may share different sensor data type i.e.raw or processed sensor data, the sensor data type can be selected by V2X service provider and different latency\ data throughput\reliability should be adaptive to support different kind of sensor data types.  
5.x.1.1   Pre-conditions 

Vehicle A, B, C have been installed sensors and V2X capability. The RSU X, Y have been installed camera, V2X capability and locate in the traffic intersections of downtown.

VehicleA, B, C are installed the V2X application “MAPS for V” which belongs to map company MAPS to collect sensor data and receive LDM (Local Dynamic Map). VehicleA has a contract with the map company MAPS to get realtime higher accuracy local dynamic map to support its automatic drive mode.Vehicle B and Vehicle C are normal cars and subscribe free map service from MAPS.
The RSUX, Y belong to Road company ZROAD and have a contract with MAPS to provide traffic information to MAPS through the V2X application “MAPS for I” which belong to MAPS and is installed in the RSUs.

The company MAPS has a contract with communication Operator X:

· Operator X supplies higher level communication and computing service for MAPS which may be in cloud or the local data center. 

· Operator X supplies higher level communication service to MAPS user who is chosen by MAPS. 

Vehicle A, B and C, RSU X, Y are normal users of Operator X. 
5.x.1.2 Service Flow
1.
Vehicle A, B, C begin driving in different roads in downtown. The application “MAPS for V” in these vehicles are opened and begin to collect sensor data around the vehicles. The “MAPS for I” in the RSUs are working all the time to collect vehicles sensor data and traffic information then delivers them to LDM server which may locate in a local data center or in the Operator X’s cloud.

2.  Considering RSU X location and Vehicle A, B locations and trajectorys, they are chosen as the key sensor data suppliers for downtown LDM construction. This chosen information is notified to Operator X and the specific higher thoughput and low latency, reliability communication services for chosen RSU X, Vehicle A, Vehicle B to report their sensor data are also required.
3.  Operator X supplies required communication service for RSU X, Vehicle A, Vehicle B while others are supplied with normal communication service. LDM server continues to build LDM for downtown. 
4.  When delivering the LDM to Vehicle A, LDM Server asks Operator X to provide higher performance communication service to Vehicle A to support specific higher accuracy LDM for it. While other Vehicles in the area receive normal LDM.
5. When Vehicle B leaves downtown, it is no longer the key sensor supplier for downtown LDM construction. This information is notified to Operator X and from now on, the communication service for collected sensor data from Vehicle B is resumed to normal.
6. When Vehicle C is chosen as the key sensor data supplier for downtown LDM construction, the computing capability in Vehicle C can support it to share processed sensor data which does not need high thoughput communication service. Considering LDM server demand and Operator X network status, the processed sensor data type is selected which need higher reliability, lower latency and middle throughput.
5.x.1.3 Post-conditions
RSU X, Y can collect sensor data and deliver required whole situational awareness information to LDM server.
Vehicle A, B, C can deliver their sensor data in time and receive the downtown LDM according to the contract with MAPS.
The map company can choose key sensor data supplier and construct LDM, then provide different class map services to users.
The Operator X can provide different communication service on demand for V2X extended sensor use cases.
5.x.2 
Potential Requirements

[PR.5.x-001] The 3GPP system shall be able to expose the following services and capabilities to V2X applications, to support the V2X application offering:

-
[PR.5.x-001a]      The 3GPP system shall be able to support V2X applications to dynamically request specific quality of service of communication services and to dynamically request revocation of previouse quality of service of communication services.
-     [PR.5.x-001b]      The 3GPP system shall be able to provide required quality of service to communication services on demand for different V2X applications. 

