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TABLE I
RELATED WORK
Ref. | Application scenario Contributions and Challenges Type of contribution
6] Integration of IoT and fog | Minimize power consumption, decide the number of active CPUs at runtime Reinforcement  learning,
in remote areas dynamic programming
[23] | Disaster management and | Distributed task allocation, conflict resolution, plan refinement Experimental work, no
civil security applications mathematical modeling
[24] | Agricultural remote sens- | Mission planning, flight command activation and flight plan monitoring, develop a navigation | Experimental work, no
ing system, temporal monitoring of the system mathematical modeling
[25] | Traffic monitoring in com- | Control occlusions for UAV surveillance, trajectory design and control Algorithmic approach
plex urban environments with  simulations  in
AgentFly software
[27]1 | 5G ecosystems Multipath routing scheme design based on network coding and ant colony optimization, reduce | Mathematical framework,
the routing reconstruction overhead pheromone  computation
algorithm
[28] | 5G ecosystems Field-tests used to compare routing protocols (P-OLSR vs. OLSR), including MAC-layer | Experimental work, no
emulations mathematical modeling
[29] | 5G ecosystems Hybrid communication protocol including position-prediction-based directional MAC protocol | Matlab and NS2 simula-
(PPMAC) and a self-learning routing protocol based on reinforcement learning (RLSRP) tions
[30] | Homeland security includ- | Efficient agent algorithms for a UAV-swarm for the transmission of both payload (sensor) | Experimental work, no
ing control of incident ar- | information and real-time critical telemetry mathematical modeling
eas
[31] | 5G ecosystems Optimize the location and movement of UAV's to improve the connectivity.Four types of network | Mathematical framework,
connectivity are considered (global message connectivity, worst-case connectivity, network | Heuristics
bisection connectivity, and k-connectivity)
[32] | Offloading cellular net- | UAV-driven aerial cell overload and outage compensation in LTE networks, frequency planning, | Analytical model
work traffic relay node placement
[36] | 5G ecosystems Dynamic resource activation, VNF placement, CPU Mixed-Integer Non-linear
Programming (MINLP),
Heuristics
[37] | Aerial BS to collect data | Optimization of UAVs positioning, Power control Analytical model
from IoT
[38] | Power plants, smart indus- | Support best connectivity over time considering the variability of both the bandwidth request | Reinforcement learning
try and the wind energy
[39] | 5G ecosystems Management and orchestration of UAV services in MEC NFV networks, support of QoS | ILP
requirements
[40] | 5G ecosystems and mo- | Low latency service deployment, cost minimization problem Heuristics
bile fogs
[41] | 5G ecosystems and mo- | UAV for replacement of connection between IoT devices, support of low latency services Experimental work, no
bile fogs mathematical modeling
[42] | 5G ecosystems Providing virtualized computing capabilities in single-board computers Mathematical framework
[43] | Video monitoring in rural | Dynamic selection of video transmitters decided by users according to the portions of rural | Analytical model
areas areas they want to monitor, definition of the service chains to realize the video delivery service,
evaluate the computational load of the platform nodes
[45] | 5G ecosystems Showing that dynamic VNF orchestration can have more than 4x reduction in OPEX compared | ILP and Mixed ILP,
to hardware middleboxes Heuristics
[46] | 5G ecosystems VNF placement problem for radio access networks, a slice scheduling mechanism that ensures | ILP and Mixed ILP,
resource and performance isolation between different slices Heuristics
[47] | 5G ecosystems Bandwidth minimization, formalization of the network function placement and chaining problem | Heuristics
[48] | 5G ecosystems Reduction in end-to-end delay and resource waste ILP
[49] | 5G ecosystems Joint operational and network traffic cost as an optimization problem whose goal is to minimize | Markov ~ approximation
the total cost of the network (MA), combinatorial
problem and heuristics
[50] | 5G ecosystems Minimize the maximum network link utilization, VNF Placement and Routing optimization | Heuristics and and meta
problem heuristics
[51] | 5G ecosystems Both physical and Virtual Network Functions placement problem ILP
[52] | 5G ecosystems Multi-stage graphs for optimization, chained service graph for VNF placement Multi-stage graph repre-
sentation, heuristics
[53] | 5G ecosystems Energy consumption reduction, reliability minimization Analytical framework
[54] | 5G ecosystems Network function migration ILP
[55] | 5G ecosystems and enter- | Automated service chaining construction, service chaining management according to Service | Graphs and controlled nat-
prise networks Level Agreements (SLAs) ural language

Station), this role is transferred to another UAV. Policy defi-
nition for assignment of this role is out of the scope of this

paper.

The FANET Orchestrator function is run in the Management
VF together with the local SDN Switches and an SDN
Controller, the latter with the role of controlling the SDN
Switch of all the FANET UAVs. Note that the Management
VF is always running in each flying UAV to mantain the SDN
Switch active. In addition, in the FANET Coordinator, the
same VF assumes the roles of FANET Orchestrator and SDN

Controller. This VF is switched off only when the UAV leaves
the FANET to reach the Charging Station.

We can assume that execution of the FANET Orchestrator

function does not influence power consumption of the
Management VF because this function is run on a larger
time scale (dozen of minutes) than the time scale of network
packet management. Moreover, consider that, although each
optimization run does not require too much time to be exe-
cuted, it is possible to run it offline on an external data center
and save results in a table to be retrieved instantaneously when







































