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This paper describes a use case for cooperative autonomeous driving demanding for improved mobile network performance, meaning low latency, high reliablity with extremely low jitter in short distance communication.

Introduction

The gap between driving vehicles is one parameter to optimize the road usage. It is observable nowadays that vehicles drive in quasi-static platoons on highways, in particular if highway exits are far apart. If these vehicles forming one platoon are managed cooperatively through wireless communication, the gap between vehicles can be even more decreased. In essence, a platoon of trucks is like a short train driving on the road, with the trucks driving very closely behind each other.
1 Use Case 
1.1 Cooperative Short Distance Platooning (CoSdP)
1.1.1 Description
Cooperative Short Distance Platooning refers to the scenario where the distance between the trucks are extremely small – creating a desirable form of legal tailgating. The gap distance translated to time can equivalently be as low as 0.3s or even shorter, which at 80km/h leads to almost 6.7m distance between the vehicles [5]. Driving so close together is made possible by advanced automated driving technology, in combination with wireless vehicle-to-vehicle communication system that enables data transmission with low latency. The exhaust gas pollution will be reduced from driving in the slipstream. It is foreseen, that following from the high level of driving automation in future, the gap between vehicles will become much smaller, then exceeding the response capability of the driver while improving the consumption of gasoline and improving the utilisation of the roads even more. Establishment of extreme reliable wireless communication links are needed among the vehicles driving in the cooperative platoon. These links carry messages for steering and correction purposes. This kind of messages has to be exchanged between the leading truck and all members of the platoon in order to execute steering actions at the same time. The end-to-end latency to be achieved among the vehicles must be very low and communication links must operate extremely reliable to avoid any risk of accidents. Cooperative Short Distance Platooning (CoSdP) will be used together with video transmission as explained in [1]. A display panel in the leading truck shows what the following trucks’ forward-facing cameras see, while the other members of the platoon are able to display the video gathered by the camera mounted to the leading truck. 
1.1.2 Potential Service Requirements
Cooperative Short Distance Platooning (CoSdP) operates direct steering intervention in mission critical scenarios. Information loss might lead to vehicle accidents. Massages have to be transmitted reliably and delivered with very low latency. The jitter must be extremely low, as the electronic control unit operates usually on data provided periodically. Multiple trucks must be linked to the leading truck by the wireless connection. The truck density on a road can be estimated by the length of each truck (approximately 18m) combined with the minimum distance of 2-3m. This assumption results in almost 50 trucks per km per lane. 
Table 2: CoSdP Key Performance Indicators
	Data Rate per User
	Latency/Jitter
	Reliability
	Radio Range
	Device Density
	Communication Relation
	Mobility

	Kbps for the coordination function
	1ms with extreme short jitter
	99.999%
	300m
	50 trucks per km
	Multicast transmitted by the leading truck
	Absolute: 

80 km/h – 100 km/h



	10 Mbps per video stream
	30ms
	99.9%
	300m
	50 trucks per km
	Multicast
	


1.1.3 Potential Operational Requirements
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