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Abstract: This contribution adds the use case of transmitting video images of hidden road segments and provides service and operational requirements.

Discussion

There are many situations when the road is not visible, for example when visibility is limited in intersections by vegetation, obstacles, parked cars, etc., increasing the probability of accidents.
The circulation will be smoother and less dangerous if the image of the road, as captured by a video camera, is transmitted wirelessly to the self-driven car. This operation requires both low latency and high data rates (hundreds Mb/s based on HDMI standards), as the image should not be compressed. In some cases the radio transmitter of the video images should be deployed at relatively low distances (aprox. 20-30m).
In addition, it is needed that the moving UE in the vehicle will find in a fast way the transmitter providing images of the hidden part of the road.
Text changes

5.33
Connected vehicles

5.33.1
Description

As mentioned in [10], if full-autonomous vehicles are deployed, further reduction of the potential human error is expected as long as the road information and controlling messages can be exchanged between adjacent vehicles with very low latency (e.g., 1 millisecond) and high reliability, which can’t be supported by legacy 3GPP system. Furthermore, an autonomous vehicle would need to be driverless in all geographies, thus would require full road network coverage (e.g., nearly 100% availability) with nearly 100% reliability to avoid accident.

Besides, in some scenarios, video information between vehicles and infrastructure is needed to further enhance the efficiency and safety, where higher data rate between vehicles, and between vehicles and infrastructure is required. The required uplink data rate per vehicle is tens of Mbps, while in case of video cameras providing to the car low-latency images of the hidden part of the road, the data rate may be hundreds of Mbps. The image receptor can be a UE connected to a processor controlling the steering system of the self-driving car. The hidden part of a road can be an intersection, the exit of a garage or of a parking lot, a serpentine road.
Another big challenge in connected vehicles is high mobility, especially for those vehicles running in opposite directions, which makes reliable communication between vehicles more challenging due to larger Doppler shift and spread. Furthermore, high moving speed also leads to varying topology as the relative positions of vehicles change all the time, which requires that the network is flexible and scalable enough to manage the dynamic topology and connectivity.

Note that service requirements in autonomous driving are much higher than those in LTE V2X scenarios especially in safety related applications. For example, in TR 22.885, the maximal allowed latency of V2XLTE is typically 100ms, and no explicit requirement on reliability is given yet. However, for connected vehicles in SMARTER, 1 millisecond end-to-end latency and nearly 100% reliability are required.

5.33.2
Potential Service Requirements

The 3GPP system shall support very low latency (e.g., 1 millisecond end-to-end latency).

The 3GPP system shall support very high reliability (e.g., nearly 100%).

The 3GPP system shall support high uplink data rate per vehicle even in a dense environment (e.g., tens of Mbps per device in a dense environment).

The 3GPP system shall support high downlink data rates (e.g. above one hundred Mb/s) for transmitting images taken by the infrastructure in a dense deployment, i.e. starting from every 20-30m.  
The 3GPP system shall provide means for fast handover to the base stations providing the hidden road images, independent of regular cellular handover.
The 3GPP system shall support very high mobility (e.g., absolute speed more than 200 km/h while relative speed more than 400 km/h).

The 3GPP system shall support data transmission from one point to multipoint (e.g. multicast and/or broadcast). 

The 3GPP system shall support high positioning accuracy (e.g.  0.1 meters)

The 3GPP system shall support high density of connections for vehicles (e.g. the number of vehicles can exceed 10000 in scenarios with multiple lanes and multiple levels and types of roads)

5.33.3
Potential Operational Requirements

-   Interworking with a data base including at least the service details and the position of the base stations transmitting hidden road video images.

- Fast identification by the car’ UE of the radio transmitters providing low-latency video.
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