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4
Overview

5
Use cases families

5.1
Higher reliability 
5.1.1
Description
The reliability of a communication is characterized by its reliability rate, defined as follows: the amount of sent packets successfully delivered to the destination within the time constraint required by the targeted service, divided by the total number of sent packets. 
In most use cases in this Critical Communications group, the data rates are moderate, and what matters most is that the messages are transmitted quickly and reliably. A high-reliability low-latency wireless connection with a high uplink bandwidth fulfils the requirements for industrial control applications, such as smart factory, power plant. The network coverage may be limited to a confined area, either indoor or outdoor, and often only authorised users and devices can attach to it. 
Reliability can be further enhanced by dedicating the radio interface to the specific industrial control application, and separating the required core network processing from other traffic in the network. Network slicing may be used to isolate the traffic from other traffic in the network, to allow for additional tailoring of services, and to avoid other traffic and users impacting users using services requiring "higher reliability" negatively.

Remote control of devices, such as, UAVs (Unmanned Aerial Vehicles) and ground-based vehicles fit well under "higher reliability"; the moving devices must be controlled quickly and reliably. The latency requirement is generally not as stringent as process automation. The data rates to transmit the control and measurement data are not very high but if the operation of the vehicle relies on a video feed, then the required data rates are higher. The pilot of the vehicle needs to be aware of the location of the vehicle. 

5.1.2
Traffic scenarios










5.1.2.x
Traffic scenario for rural area
In scenarios for eFarm using drone or outdoor live broadcast (e.g. Full HD, 4K), the drone flies in low altitude of [10-1000] meters, with the high speed as maximum as [300km/h], provide continuous wireless coverage, high speed uplink bandwidth at least [20Mbps]. Due to consequences of failure being loss of property or life, reliability goal is [near 100%.]. [5.12]
Figure 5.12.1 depicts how communication will occur, in this use case communication occurs through the mobile network (WAN). Communication does not occur node to node or through a wireless controller (LAN)
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Figure 5.1.1.2: Communication Path

5.1.3
Potential requirements
Editor’s note : following requirements, numbers need further discussion and consolidation

· 
· 
· 
· 
Rural area : 

· 
· 
· 
· 
· 
· 
· 

· The 3GPP system shall support [10^-3] reliability for communication with UAVs moving in 3GPP service coverage.
Editor’s Note : maximum supportable speed of UAVs is FFS
5.2
Higher availability 
5.2.1
Description


5.2.2
Traffic scenarios










5.2.2.x
Traffic scenario for rural area

Unmanned aerial vehicles (UAVs) local vehicle collaboration can act as a mobile sensor network to autonomously execute sensing tasks in uncertain and dynamic environments while being controlled by a single user. 
Figure 5.54.1.2 depicts how communication will occur in UAV local vehicle collaboration. In this use case communication occurs node to node, when UAV is beyond line of sight communication occurs through the mobile network (WAN). Communication does not occur through a wireless controller (LAN) in this use case. 
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Figure 5.54.1.2: Communication Path
5.2.3
Potentional requirements


· 
· 

· 

· 
· 

· 
5.3
Very low latency
5.3.1
Description


5.3.2
Traffic scenarios












5.3.2.x
Traffic scenario for rural area
In a use case of UAV local vehicle collaboration, communication occurs node to node, when UAV is beyond line of sight communication occurs through the mobile network (WAN). Communication does not occur through a wireless controller (LAN) in this use case. Latency of [10 ms] is required as UAVs need altitude and position control loops to synchronize. Latency is required on the order of the control loop bandwidths.[5.54]

A user wants to survey, in real time, the fields and the state of the crops. He uses a drone and a remote control that are both connected to the mobile network. Due to low latency, he is able to control the drone and is also able to analyze, in real time, the video and infrared imaging of the fields that are streamed from the cameras and sensors. [5.12]
5.2.3
Potential requirements


· 
· 
· 
· 

· 
· 
· 
· 
· 
· 
Rural area : 

· 
· The 3GPP system shall support latency less than [150 ms] for communication with UAVs moving in 3GPP service coverage.
· The 3GPP system shall be capable of supporting UAV to UAV message transfer less than [10 ms]. 

Editor’s Note : maximum supportable speed of UAVs is FFS
















· 

· 

· 
· 
· 
· 
· 

6
Considerations

6.1
Considerations on security



6.2
Considerations on charging

Text to be provided.

7
Consolidation of Potential Requirements

Summary of Performance Factors
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