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How does the network work?
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[1] Ericsson Mobility Report 2019

Some are generating a substantial amount of data traffic, for 

example [1]

- Instagram - Facebook - Snapchat

- YouTube - Twitter - WhatsApp

How do the dynamics of the demands for mobile services look like?

Answers have applications in technology and social sciences:
- Dimensioning and management of the communication infrastructure

- Data-driven planning of urban transport systems

- Understanding cultural factors in apps adoption

- Detecting psychiatric disorder states at scale

Mobile services overview
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5G Service requirements: heterogeneity
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Network usage example
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[2] 

Why network slicing?
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Image is in the public domain.
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Main findings of studies comparing the demands of individual apps
• In time, apps have very diverse time series

with unique combinations of activity peaks [3]

• Attempts at grouping mobile services along
the time dimension were vain to date
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Image courtesy of NASA.
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Studying traffic demands in the frequency dimension
• Frequency components describe the periodicity of service consumption

[4]
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• The Twitter case
• Power is accumulated at

low frequency components
• Power spikes occur at

very specific frequencies

• All services share similar characteristics
• Less than 20 components gather 99% of signal power
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Frequency component analysis
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Image is in the public domain.
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The original 326 components result 
in 16 clusters

• Clusters include 3-35
components each (out of 37)

• 115 components are outliers,
i.e., unique time dynamics

Selected insights
• Almost all services have a

dominant component with
24-hour periodicity, owing
to human circadian
rhythms

• Half have a weekly
periodicity due to weekend
activities

• 32 services also show an
identical significant
dynamic at a 12-hour
periodicity, denoting
activity peaks occurring
twice a day

• 22 services have a
regularities at every 4.8
hours
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Conclusions and future directions
• Takeaway message

• Spectral methods allow identifying common periodic behaviors in demands
generated by a large set of applications, which were not detected previously

• Further steps
• Explaining the root causes for these temporal similarities
• Exploiting temporal similarity and complementarity for applications in

network planning and resource management
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