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------------------------------------- START OF PROPOSED CHANGES -------------------------------------

Start of Change 1

5.X.11
Process automation – Closed-loop control
5.X.11.1
Description

In this use case, several sensors are installed in a plant and each sensor performs continuous measurements. The measurement data are transported to a controller, which takes decision to set actuators. The latency and determinism in this use case are crucial.  

5.X.11.2
Preconditions

There are several control loops running in parallel at the same time in the plant. All sensors, actuators, and controllers are connected to the 5G network.
5.X.11.3
Service flows

The sensors continuously send data to the controller and the controller sends control data to the actuators. Actuators may send back acknowledgements of their status.

5.X.11.4
Post-conditions

The production plant is running as expected.
5.X.11.5
Challenges to the 5G system
Special challenges to the 5G system associated with this use case include the following aspects:

(1) High requirements on latency, communication service availability, and determinism (small jitter).
(2) Potentially high density of UEs in future

5.X.11.6
Potential requirements

	Reference 
Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 11.1
	The 5G system shall support strictly deterministic cyclic traffic with cycle times down to 10 ms and a maximum jitter of less than 10% of the cycle time. 
	T
	

	Factories of the Future 11.2
	The 5G system shall support communication service availability exceeding at least 99.9999%, ideally even 99.999999%.
	T
	


5.X.12
Process automation – process monitoring
5.X.12.1
Description

Several sensors are installed in the plant to give insight into process or environmental conditions or inventory of material. The data are transported to displays for observation and/or to databases for registration and trending.

5.X.12.2
Preconditions

Multiple sensors and observation points are distributed over the plant. All of them are connected to the 5G system.
5.X.12.3
Service flows

The sensors measure in defined time intervals and send the measurement data to storage. Intermediate data logging within the sensor and acyclic data transmission is sometimes used in order to reduce power consumption.
5.X.12.4
Post-conditions

Measurement data are available at the places where needed and can be processed.

5.X.12.5
Challenges to the 5G system
Special challenges to the 5G system associated with this use case include the following aspects:

(1) Potentially harsh propagation environments with many metallic parts (pipes, tanks, supports)

(2) Potentially high density of UEs
(3) Potentially large communication distance over multiple kilometres

(4) High energy-efficiency required in case of battery-driven sensors
5.X.12.6
Potential requirements

	Reference 
Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 12.1
	The 5G system shall support a communication service availability of about 99.99 % with a data transmission in intervals between 50 ms up to several seconds. 
	T
	

	Factories of the Future 12.2
	The 5G system shall support a very high user equipment density with up to 10 000 UEs per km².
	T
	


5.X.13
Process automation – Plant asset management
5.X.13.1
Description

To keep a plant running, it is essential that the assets, such as pumps, valves, heaters, instruments, etc., are maintained. Timely recognition of any degradation and continuous self-diagnosis of components are used to support and plan maintenance. Remote software updates enhance and adapt the components to changing conditions and advances in technology. 

5.X.13.2
Preconditions

Smart assets including self-diagnosis and sensors providing relevant data for asset condition are distributed over the plant. All nodes are connected to the 5G system.
5.X.13.3
Service flows

Data from smart assets and sensors are transmitted to storage within a defined time interval. In the case of an actual failure, an event is transmitted immediately.

In the case of a software update of smart devices, block data are transferred to the devices. Multiple devices may be updated at the same time.
5.X.13.4
Post-conditions

Data and event information are available where needed for processing and displaying. Assets are maintained in an optimal manner.
5.X.13.5
Challenges to the 5G system
Special challenges to the 5G system associated with this use case include the following aspects:

(1) Potentially harsh propagation environments with many metallic parts (pipes, tanks, supports)

(2) Potentially high density of UEs
(3) Potentially large communication distance over multiple kilometres

(4) High energy-efficiency required in case of battery-driven sensors
5.X.13.6
Potential requirements

	Reference 
Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 13.1
	The 5G system shall support a communication service availability of about 99.99 % with a data transmission in intervals in the order of several seconds. 
	T
	

	Factories of the Future 13.2
	The 5G system shall support a very high user equipment density with up to 10 000 UEs per km².
	T
	


End of Change 1

Start of Change 2

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

HMI

Human Machine Interface
End of Change 2
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