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Abstract: The contribution proposes a new use case concerning the identification of container size in factories.
---------- Use Case template ----------
5.3.x.1
Container size in factories
5.3.x.1
Description

Products are transported mainly in containers and autonomous container management is becoming more and more frequent. Containers are stored in varied places as ships, docks or factories. In order to take up as little space as possible, they are stacked on several level and/or floors. 

In addition to the possibility of locating them, it is very useful to be able to have information on their size (width, height, depth) as well as the location on the container of the reference point used for their location. This then helps their autonomous handling and also allows a better spatial representation of the 3D arrangement of containers on a storage site. For instance, the containers doors must be well oriented in any case. Hence, beside its position, it is also important to determine the attitude or bearing of bearing of the container.
In addition, containers are often handled in challenging environments for positioning technologies (For instance, the high density of containers in harbour or on board, the way they are stacked, etc. create many obstructions for radio waves used by most positioning technologies). It is therefore relevant to consider the use of multiple sensors, sometime of different positioning technologies, to allow the system to enhance positioning performances like accuracy, availability even in complex situation.  
When multiple sensors are involved, the system needs to know their relative position and their position relatively to the reference point used for the location of the container, to determine heading and optimally combine their measurements into an enhanced position information. 

5.3.x.1.2
Pre-conditions

The containers are equipped with 5G communication modules, smart lock as well as a 5G positioning module. This positioning module can use a combination of 3GPP technologies and non-3GPP technologies, involving multiple sensors. For different reason, including accommodation of physical constraints, protection against shock, and others, these sensors are distributed in different places on the containers. A minimum of two sensors is needed to determine the position and the heading of the container.
The 5G System knows the relative position of the sensors involved in the determination of both the position and the heading. These relative positions are established relatively to the container’s reference point. The latter is shared with the Factory System (unlike the relative position of the sensors).
The Factory System knows the dimension of the container, as well as the reference point of the container’s position, typically the origin of the container’s 3D relative coordinates.
5.3.x.1.3
Service Flows

Container C reaches an intermodal node by rail and needs to be stored for a while before being transborded on a cargo ship. This handling involves some automatic operation managed by the Factory System, using among other inputs, the position and the heading of the container.

Multiple positioning sensors distributed on container C are activated and enable the 5G System to collect the associated position-related data. These data are combined, and eventually supplemented, by the 5G System, to determine the container heading and enhance the overall performances of the positioning service (accuracy, availability in complex environments, etc.).
The 5G System provides the positon of the container reference point, along with its heading, to the Factory System, which in turn used this information to manage the container C’s handling operations.


.

5.3.x.1.4
Post-conditions


Thanks to the high-quality position and heading data provided by the 5G System, the Factory System was able to handle the container from the wagon to its storing location, on top of three other containers, with minimal shocks and risk of hazards. 

The information provided by the 5G System relating to the container’s position and heading are managed by the Factory System and are always accessible.
5.3.x.1.5
Potential Impacts or Interactions with Existing Services/Features

Tbc.
5.3.x.1.6
[Potential] Requirements

The 5G System shall be able to access the relative position of the sensors involved in the determination of both the position and the heading.
The 5G System shall be able to access the position of the sensors involved in the determination of both the position and the heading relatively to the reference point of the object carrying the sensors.
The 5G System shall be to provide the position-related data (including heading) to an application server.



The 5G system shall be able to provide this complementary information in case of roaming.

