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What is 5G – what will it bring
A Network for the Networked Society

Transport

Access Applications

Cloud Infrastructure

Management
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One architecture supporting multiple industries



Web pages
700,000,000

Videos
40,000,000

Radio sessions (RAB)
120,000,000

Handovers (HSDSCH-CC)
300,000,000

Internet sessions (PDP)
66,000,000

Sum data
10100 TB/day 

Real-time data rate
100,0001,000,000

events/second

+200 more types
of events

ONE DAY IN THE LIFE OF A MEDIUM SIZED 
NETWORK (~10M CUSTOMERS)



Integrated Management
IoT

Connected Processes & DataIntegrated Infrastructures

Data
Events
Control

Data
Events
Control

Business Support

Operations
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Processes
Knowledge
Analytics

Processes
Knowledge
Analytics

Operations Support

Business Support
Industrial

Operator

Networks & Cloud

Management – Industry & Society

Management – Network Infrastructure

AI and Cognitive Technologies
Automation

Decision support
Knowledge management

Semantics
Machine learning

Analytics
Data management
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Systemic view on Management and Operations of a 
Cyber-Physical System

Business objectives

Reasoning and Formal Methods

Semantics and context

Raw data feeds

Available assets

presentation application

Technologies and Components Examples – white-label

Applied Context

Declarative and 
Procedural Knowledge

Real World Model

Observation and 
Control

Things and Places

Networks
& Devices

Decision Support
and Knowledge Management

IoT Resource 
Management

Sensors & Actuators

Data Analytics

A
bstraction and S

em
antics

Processed data feeds
Analytics

Data capture, Actuator commands, …

Stream analytics, Pattern recognition, Anomaly detection

Semantic annotation, Entity of Interest modeling, …

Knowledge management, verification and synthesis, reasoning, 
workflow optimization

Business objectives
“Optimize grid utilization”

Reasoning and Formal Methods
“phase drift is X - increasing price by Y for area Z would reduce 
consumption 5%, stabilizing grid” alternatively “increase hydro 

power by 2%”

Semantics and context
Smart meter for user A @ high reactive power outtake

Substation Norra 2 IED @ outage

Raw data feeds
Sensor 5 = 3.4 kW
Sensor 8 = 0 kW

Valve 2 = 12 ̊

Available assets
Smart meter, 10kV Distribution Substation, Energy Service 

Interface (ESI), Photovoltaic/Hydro, Electrical vehicle

Processed data feeds
D/M/Y pattern and average of Sensor 5 is: Y (curve)

Anomaly detected in Sensor 8

Examples – TelcoExamples – Enterprise

Reasoning and Formal Methods
“network capacity is appropriate for youtube consumption”

“increasing average bandwidth with 10% would reduce churn by 
50%”

Semantics and context
Cell XXX @ overload

Device YYY in CELL XXX @ 0.1 Mbit/s

Raw data feeds
Cell XXX value = 22

Device2 throughput level = 1.1 Mbit/s
Cloud1 = 60% processor load

Available assets
Cell XXX, Site 4, Pico 15, Site Controller  7, Antenna 3, RBS6000 

#2, VM1 (cloud1)

Processed data feeds
Average throughput of all devices in the City: 1.5 Mbit/s

Real-time monitoring of cell XXX shows YYY

Business objectives
“Maximize User Experience”




