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COMPUTING EVOLUTION TOWARD DISTRIBUTED ARCHITECTURES LEADS TO EXPONENTIAL GROWTH IN SOFTWARE COMPLEXITY
Network Evolutions
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1979

1991

2001

2010

2020+

1G: Mobile Voice
First generation of wireless 

telephone technology (mobile 
telecommunications)

2G: + Texting
Commercially launched 
networks on the GSM 

standard

3G: + Internet
Use Cases include Voice, Video, 

Messaging. The Game Changer is 
the iPhone

4G: +Mass Video
Use Cases include Voice, Video, 

Messaging, and Streaming. The Game 
changer application is Uber

5G: + Network as a 
Business Platform
Use cases are categorized as  

eMBB, mMTC, uRLLC. The Game 
Changer is  Automation

Cellular Network Evolution  
INCREASING COMPLEXITY / NEW BUSINESS MODELS / NEW COMPETITIVE LANDSCAPE 
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End user experience – Application 
performance

Real-time decision making

Security

Hybrid cloud migration strategy

Application trends

Lifecycle management

Enabling a Digital Twin

Digital Transformation

Moving to a Edge-Cloud Ecosystem
KEY MARKET DRIVERS FOR EDGE COMPUTING, BRINGING RESOURCES CLOSER TO WHERE THEY ARE NEEDED
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What is the Edge?

Source: ioakb.com
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Distributed 5G Mobile Cloud Architecture – Key Challenges
MERGING MULTI-CLOUD, HYBRID CLOUD AND ENTERPRISE IT WITH A COMMON PLATFORM
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Distributed Edge, distributed processing and storage, 
aggregation, local analytics, private and public cloud

5G Core Data Center, central processing and storage

~100 000 sites ~100 sites ~10 sites

IaaS + CaaS

− Service Providers are moving from deploying and managing  ~10 POPs to 250 POPs 
− RAN and Small Cell densification leads to 10s of thousands of site deployments. 
− Managing a hybrid network with CNFs and VNFs where initial deployments will have both VNFs with a Kubernetes 

wrapper (Kubevirt) (IaaS) along with pure Kubernetes Pods (CaaS)
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MERGING MULTI-CLOUD, HYBRID CLOUD AND ENTERPRISE IT WITH A COMMON PLATFORM
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SERVICE BASED 

ARCHITECTURE

RELEASE 15RELEASE 14 RELEASE 16

Control Plane Control Plane Control Plane

EHANCED SERVICE 

BASED ARCHITECTURE
CONTROL USER 

PLANE SEPARATION 

CONTAINERS

VIRTUALIZATION LAYER

COMPUTE NETWORK STORAGE

Digital Transformation within Service Providers

VIRTUAL MACHINES
CNF 1 CNF 2 CNF n

VNF 1 VNF 2 VNF n
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Who Owns the Infrastructure?
HURDLES TO OVERCOME IN ORGANISATIONS

Infrastructure / Platform Group

Goals: Consistent architecture across IT and 5G 
environments supporting multiple use cases

Networks / Mobility Group

Goals: Deployment of 5G components without too 
much focus on IT and enterprise applications
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Vertical Industries are undergoing digital transformation
5G FOR ENTERPRISE SOLUTIONS – ENABLING A MULTI TENANT, MULTI CLOUD AND END-2-END NETWORK 

Urban Systems Public Safety Transportation Buildings Energy & 
Utilities

Street Lighting
EV Charging

Traffic Management
Digital Signage

Waste Management

Surveillance
Access Control & Security
Borders and Ports of Entry

Weather Monitoring
Infrastructure Management

Disaster Recovery

Autonomous Vehicles
Buses and Taxis

Ambulance and Firetrucks
Airplanes and Helicopters

Drones

Commercial and Rental
Industrial

Residential Buildings and 
Homes

Stadiums
Government / Healthcare

Airports, Ports, Train stations

Power Plants 
Solar / Wind Generation

Transmission and Distribution
Substations

Advanced Metering
Infrastructure

Water / Wastewater

D
ev
ic
es

Data Exchange Platforms Edge Hybrid Networking Distributed Computing Platforms AI & Edge Analytics Tools
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Private 5G networks and the Edge

Industrial companies keen on applying for 5G 
licenses

Source: Cap Gemini, Industrial Companies’ Survey of 313 Companies Mar-Apr, 2019Source: Cap Gemini, Industrial Companies’ Survey of 313 Companies Mar-Apr, 2019

• Interest in applying for licenses by sub-sector

IS 5G A CATALYST FOR PRIVATE 5G ENTERPRISE?
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ONE THIRD OF LARGE ENTERPRISES WOULD CONSIDER THEIR OWN LICENSE
Private Enterprise Networks 

“We think having our own license is very beneficial because this gives us the freedom to either 
deploy the network alone or with a telecom operator”

•
•

•
Source: Cap Gemini, Industrial Companies’ Survey of 313 Companies Mar-Apr, 2019
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Network Slicing enables Mobile network Operators to 
build 

Network Slicing contributes a level of that allows 
MNOs to build and deploy solutions 

.

Creating increases the potential 
of network slicing

Network Slicing all the way to the edge
CREATING A LOGICAL NETWORK FROM THE CORE ALL THE WAY TO THE EDGE

Access 
Resources

Transport 
Resources

Cloud 
Resources

NW 
Function

Network 
Mgmt.

Network 
Slice

Mgmt.

Resource/Components

Network Slices 

Network

Logical MBB 
Network

Logical 
Enterprise 
Network

Logical IOT 
Network

Services/Products

Massive IoT
(Massive Machine Type 
Communications)

uRLLC
(Ultra-Reliable and Low-latency 
Communications)

Enhanced Mobile 
Broadband (eMBB)
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Network Slicing – Creating New Revenue Streams for Service 
and Industry
HIGHLIGHTING KEY CHALLENGES AND DESIRED OUTCOME 

Challenges

• Increased Network Complexity
• Decrease Cost
• Increase Revenue
• Different industries and services 

require different SLAs.
• Multi-tenancy 
• Multi Vendor 5G SA CORE

• Network Tailored to specific 
requirements

• Reduce TTM 
• Increase network utilization

• Per slice security

• Instantiation simplicity
• Increase network Agility 
• Multi-tenant 
• IaaS and CaaS per slice

• Unlock new revenue streams 
for Services and industry

• Slice lifecycle management

What is Needed Outcomes
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Use Case: Multi-Tenant In-Building Private 5G Networks

Smart/Demo Factory

Lab / IoT Demo Hub

Atrium – Conference 
Events

Offices
Smart Commercial Building

Car and Bicycle Parking 
Spaces

Private Company
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Use Case: On-Demand Infrastructure for Government 



|  ©2021 F517

The Journey Ahead

Source: ioakb.com


