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Abstract: This contribution provides an update of the traffic scenario Containers. Main driver for the update is to align to a consolidated table for performance scenarios.
6.4 Traffic Scenario: Container
6.4.1 Description

The description of the container use case is provided in 5.2.

6.4.2 Assumptions

For containers stored in a port or in a ship, it is assumed that most of the containers will not be able to communicate with the network directly due to the harsh environment and several hops will be needed to reach efficiently the containers able to communicate with the network.

In the figure 6.4.2-1, containers A, B, C, D, E, F, G and J cannot use WAN directly while containers K, I and H are better positioned for WAN communication and can be used as ultimate relay to the network by the other containers. Containers C, D, F, G and J can be used as intermediate relay by A, B & E in multi hops
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Figure 6.4.2-1: Communication between containers using multi Hop
In a typical case and as average, 2 to 3 hops are likely sufficient to provide a path to the network while in case of very dense area of containers stacked combined with very harsh environment, the use of 9 hops is foreseen as to be the upper maximum to be supported. 

It is likely to have several relays able to communicate to the network and each of these ultimate relays could be used by several UEs which could be acting as well as intermediate relays. It is foreseen that to be efficient, a relay should have a capacity of relaying up to 4.000 UEs.

 This will likely lead to the following topology.
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Figure 6.4.2-2: Topology foreseen for container use case
The overall latency between the UE and the network using relay is not critical for this use case. A relay used for metering should support an operating range superior to 100 meter.
The largest container ships have a capacity of 22,000 TEU (twenty foot equivalent unit). As there generally is a mix of 40 ft and 20 ft containers, the number of containers is lower. We assume here 15,000 containers per ship (approximately equal numbers of 40 ft and 20 ft containers).
The assumption is that monitoring data is sent every 15 minutes. Every measurement generates a 100 bytes message and response.
6.4.3 Potential New Functional Requirements

The requirements attached to this use case are provided in 5.2.
6.4.4 Potential Key Performance Requirements
The KPIs attached to this IoT use case are listed below in Table 6.4.4-1.
Table 6.4.4-1 – Potential key performance requirements for Containers scenario
	
	
	
	

	
	

	
	
	

	
	


	
	
	
	
	
	
	

	Scenario
	Max. data rate (DL)
	Max. data rate (UL)
	End-to-end latency
	Area traffic capacity

(DL)
	Area traffic capacity

(UL)
	Area user density 
	Area
	Max. relay distance
	Average /

Maximum number of hops 

	Containers

(note 1)
	100 bytes / 15 mins
	100 bytes / 15 mins
	10 s
	10000 x 100 bytes / 15 mins 
	10000 x 100 bytes / 15 mins
	15000 containers /ship
	400m x 60m x 40m
	>100 m indoor / outdoor / metalic
	3 / 9

	NOTE 1:
A large containership with a mix of 20 ft and 40 ft containers is assumed.


