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Abstract: Several aspects of the container tracking use case are addressed in this contribution to bring the use case into alignment with the SA1 objective of producing a high quality TR with no overlap to other TRs and focused on developing useful new 3GPP system requirements.
The specific text changes fall into the following topics:

1) In order to remove redundancy with TR 22.866, it is proposed to remove the text related to multi-hop UEs as the inclusion of these aspects results in no new potential requirements to TR 22.836 and the unnecessary text in the use case will lead to significant downstream confusion.

2) The table in 5.1.6 is clearly labelled as potential requirements.

3) Use of a satellite access network is an existing requirement, as obvious by its inclusion in the table in 5.1.5, and so is removed from the table in 5.1.6. 
4) Editor’s notes are added for potential requirements 5.1.6-1 and 5.1.6-3. As currently written, these are not very helpful for downstream groups to understand what 3GPP is expected to support. For example, battery life is subject to many variables, not least of which is the battery technology itself. As a requirement on the 3GPP system, it would be more useful to clearly express what the system is expected to do to minimize impact to the battery life. As currently written, RAN could well respond that the requirement can be met by the container owner using a better battery. Similarly, for 5.1.6-3, it would be more helpful to understand the communication needs of the UEs in such proximity, density by itself is not a useful KPI. As currently written, RAN could respond that the requirement can be met as long as the UEs remain idle. 
Proposed text changes:
5.1
Use case for Container Tracking
5.1.1
Description

There is no one company in the world that does everything in- house: everyone outsources, offshores, and is a contractor and a subcontractor at the same time. Everybody is integrated in one or many different supply chains, being a local cluster or complex worldwide process.

And it’s the container that keeps the supply chain and the world trade moving on.

Improving container tracking and supply-chain management is a top priority.

Technological innovation is seen as the crucial part of supply-chain management and container tracking by 93% of the executives of this business to increase efficiency and improve effectiveness. It is therefore critical for the industry to have a total visibility on the cargo for the whole trip and identify what happen, when and where. This could also trigger contingency plan if necessary.
There are different sizes for containers but most of the containers have standardized sizes allowing them to be carried by boat, trucks or railway:

· either 20 feet (6,058 m) or 40 feet (12,192 m) long

· 8′ (2,438 m) wide

· 8’6” (2,591 m) tall

One type of container is a “dry freight” container made from either aluminium or high-grade, non-corrosive and rust-resistant steel. These types of containers present doors on both ends and are mainly used for dry goods.There are also other types such as open top, refrigerated or reefer (with a power generator - used for shipment of perishable goods like fruits and vegetables), garmentainer (for clothes), tanks, half height (used especially for goods like coal, stones), and car carriers.

The whole duration of life of a container is generally between 10 and 15 years (12 years in average).

The container tracking is an essential part of the supply chain and logistics to make them more efficient. By monitoring and tracking the container in near real-time, all the supply chain players and stakeholders are provided  full traceability and the transport and the storage of containerized goods is optimized.

With asset tracking, any event related to a container is quickly detected and appropriate stakeholders are notified, allowing efficient analytics and decision making..
This use case describes a typical example of containers embarked in a ship and how future 5G System can help support the tracking of these containers in an efficient energy-saving approach.

5.1.2
Pre-conditions

Each container is equipped with a battery-powered IoT type UE including a 5G communication module supporting  both terrestrial and sataellite access networks and embedded sensors able to monitor the internal environment of the container (accelerometer, temperature, humidity) as well as to detect critical events (physical shocks, door opening). Depending on its content and its purpose (nature of the goods transported), the container may also have dedicated sensors (separate from the UE) such as a gas detector orinside temperature..
The battery-powered IoT UE should be able to operate for the entire lifetime of the tracked container (12 years) without large capacity battery packs and without being replaced during this period of time.

Depending on the service level required by the owner of the container, the container sends regular status update (could very between one message every hour to one message per day). The status update can be based on event (arrival at port for example). Additionally, based on non desired events such as shocks or door opening, the container can send an alarm to inform of the event. 

A ship can be equipped with a gateway including a 5G communication module that can communicate to satellite access networks when offshore and travelling on the sea or to terrestrial and satellite access networks when on shore.

A container port or container terminal can as well be equipped with gateways including each a 5G communications module to manage the connectivity with all containers.

The size of the data payload containing the status information related to a container can be up to 2500 Bytes (example: a record of 26 bytes generated each 15 minutes and 1 connection per day). This size depends as well as the service level required by the owner of the container and the type of container and the carried goods (reefer with perishable goods for example are providing more data based on various additional sensors than a container with simple objects).

The 5G system is interfaced to an application server (e.g. Container Tracking Management System). At the beginning of each travel, a travel plan is set up for each container (though the UE) by the Container Tracking Management System depending on the level of service required by the customers of the Container Tracking Management System. The travel plan combined with the environment of the container will allow the container UE to be able to take some decisions such as positioning trigger, alerts/alarms set up, geofencing, key dates…

The payload size and the periodicity by the application are defined according to the context expected.

5.1.3
Service Flows

20.000 Containers are on a ship and later on on the dock of the container terminal. In each container, the UE collects the data from both embedded sensors and remote sensors and aggregates it in packets to be forwarded. 















5.1.4
Post-conditions

All containers have provided their data, with minimal impacts on their battery and they are ready for their next travel(s). 
5.1.5
Existing features partly or fully covering the use case functionality

	Reference number
	Requirement text
	Comment

	5.1.5-1
	The 5G system shall be able to support an end-to end secured link between the UEs (containers) and the Container Tracking Management System.
	

	5.1.5-2
	The 5G System shall be able to support the request from the Container Tracking Management System to the UE (container) to provide its status and tracking information periodically with an update rate ranging from one status every [60 minutes] to one status every [24 hours] (i.e. 24 messages to 1 message per day).
	

	5.1.5-3
	The 5G system shall be able to support terrestrial and non terrestrial (satellite) access networks.
	

	5.1.5-4
	The 5G system shall be able to support a continuity of the service through network slicing including roaming.
	


5.1.6
Potential New Requirements needed to support the use case


	Reference number
	Potential Requirement text
	Comment

	5.1.6-1
	The 5G system shall be able to support a 12 years’ lifetime of the service without changing the UE or the battery of the UE. 

Note: 
This assumes a message of 200 bytes every hour (24 messages a day) with a battery of capacity of 21,6 Wh.
Editor’s Note: This requirement needs to be written to clearly express what is expected of the 3GPP system in order to minimize impact to battery life.
	

	5.1.6-2
	The UE shall be able to support a payload size up to 2500 bytes per message.
	The maximum payload size for each message in NB-IoT is 1600 bytes.

	5.1.6-3
	The 5G System shall be able to support a very high density of UE in the same area (up to [30.000] UE in [21.500] m2).
Editor’s Note: This requirement needs to clearly indicate the traffic patterns of those dense UEs that will impact the 3GPP system.
	Equivalent to 1,4 UE per m2 or 1,4 Million UE per km2 – to compare with 1 Million UE per km2 (current KPIs).

	
	
	


