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Operaters risk to lose control – they seek to simplify and 
automateMaster your broadband complexity now and in the future

+1.3%            
CAGR

OPEX/revenue is 

increasing. New 

revenues are 

offset by 

increased OPEX.

x10 Residential traffic 

is growing faster 

than revenues. 

+7%            
CAGR

OSS/BSS 

spending grows 

fast between 

2018 and 2024 Faster innovation cycles 31%

Reducing TCO 25%

Fluctuating demand 16%

New revenues 16%

Customer experience 13%

Global Market Insights

-26%
Bell Labs study 

predicts 

introducing SDN 

and NFV will 

reduce OPEX

Operator 
Telco Cloud 
motivation

“The majority of operators are investing in SDN in order to simplify and 

automate for end-to-end network and service management and control—

with the goal of having a global view of network conditions across the 

various vendors’ equipment, network layers, and technologies.”
Omdia

Agility is the 

prime reason to 

move to cloud

https://www.gminsights.com/industry-analysis/oss-bss-market
https://technology.ihs.com/608598/carrier-sdn-strategies-service-provider-survey-2018
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Simplify and automate the network

Public

AI/ML & 
DevOps

Static architecture

High integration effort

Slow innovation cycle

Limited customization

Flexible architecture

Open eco-system

Fast feature delivery

Easy to automate

SDN/NF
V

Cloud-native & open 
APIs

Closed-loop 
automation
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Bell Labs view on key trends shaping the world of 2030
Driving requirements for the ecosystem and the network

Public

Socio-economic & 
geopolitical

Deglobalization

Cybersecurity Sustainability

State-driven 
innovation

Evolved 
experiences

User needs
Industry-Enterprise-Consumer-Developer

Service-
optimized 

connectivity

New purchasing 
priorities

Digital-first

Technology

Metaverse

Web3

6G5G

AI/ML

Cloud

XR

Blockchain
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A clear and definitive vision of the metaverse opportunities
Concepts of ‘Human Augmentation’ and ‘Digital-Physical Fusion’ frame this vision

Public

Human Augmentation Digital-Physical Fusion

Handhelds

Wearables 

Tethered AR glasses

Haptic-enabled remote control

LLM support with AI/ML

Basic, organization-level digital twins 

Smart sensor networks

Persistent virtual worlds & objects

Connected bio-medical implants 

Industrial exoskeletons

Ergonomic, untethered XR glasses

XR interoperability 

Complex, enterprise-wide digital 

twins

Ecosystem interoperability

Interactive 3D digital twins

6G network sensing

~ today

~ 

2030

Metaverse enablers Metaverse opportunities

Consumer 

Metaverse

Enterprise 

Metaverse
(IT-centric)

Industrial 

Metaverse
(OT-centric)

* Virtual Reality Head-Mounted Displays

** Augmented Reality

*** Extended Reality
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The network will be key to realizing these opportunities
… requiring transformed capabilities and versatile integrations

Confidential to KACST and Bell Labs Consulting

New service needs New network capabilities

Sustainability 
& efficiency

Sensing, positioning 
and context

Performance, 
resiliency & agility

Industry-specific 
optimization

Security &
privacy focus

Ubiquity 
& accessibility

Enhanced symmetrical 
capacity

Intent-based 
autonomy

Distributed, flexible 
service instantiation
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Network Building
Network transformation requires new ways of building and integrating networks

Network as Code Apps

In-body 

Pacemaker

Haptic sensors/

actuators

In-vehicle

In-production control

Extreme performance 

specialized networks
Network of Networks

Network-as-a-Service 

enrichment

A hierarchy of collaborative network 
layers providing enhanced ubiquity 
and local capacity

Highly engineered localized 
solutions for achieving mission-
critical performance

Enriching NaaS value via 
consumable, intent-based Network 
as Code APIs and AI/ML-based 
orchestration

Service applications

Network as Code APIs

Network APIs Operations APIs

Network functions Operations functions

Infra & Platform APIs

Infra & Platform services

Confidential to KACST and Bell Labs Consulting
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Simplify and automate the network

Public

AI/ML & 
DevOps

Static architecture

High integration effort

Slow innovation cycle

Limited customization

Flexible architecture

Open eco-system

Fast feature delivery

Easy to automate

SDN/NFV

Cloud-native & open 
APIs

Closed-loop 
automation
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Innovate faster

Automate more
SDN in 
access

SDN controller
Service centric and easy to customize

Automation tools
Intent, TCA, policy and workflow engines

Cloud-native design
Flexible and scalable deployment

Virtual network
Digital representation of the physical network

SDN programmable
Open API and data telemetry for anyone to use 

Modular software 
Agile to test and deploy

Open ecosystem
Mix incumbent, 3rd party & self-developed assets

CI/CD pipeline
Fast feature delivery
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Any service

Network-centric view Service-centric view 

BNG/aggr

More options to connect users

PON P2P xDSL FWA

OSS

PSTN RF Cable ADSL

Telephony TV Internet

Tight coupling of service and technology 
in the OSS leads to lenghty software 
development and integration cycles 

Unified, abstracted, 

virtualized and automated

OSS

Single view to manage fixed services, service abstraction 
across different technologies, easy integration with 
existing OSS/BSS and IT tool chain

Static architecture
Limited customization
Cumbersome integration 
Hard to maintain

Flexible architecture
One extensible platform
Open API
Easy to program

Single-pane-
of-glass

Redefine the telecom central office for better agility and ability to 

scale
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Multi-generational, multi-technology, multi-vendor broadband network

Automated operations
Gain operational efficiency with programmable 
networks, smart analytics and zero-touch automation

Faster feature delivery
Introduce new capabilities, features, services, 
technologies and releases faster

Incremental deployment
Transition to SDN at your own pace without 
disrupting existing business

Open and multi-vendor 
Scale hardware and software layers separately for 
vendor agnostic device management, legacy or SDN

Open modular platform

SDN control

Slicing

3rd partyOpen source

DevOps

FCAPS

Micro-services

Automation

AI/ML

Service abstraction

SW pluginsWorkflows

25%-40%  
OPEX savings 
in FCAPS 
routine tasks 

Open ecosystem
Utilizing wholesale and IfraCo model to 
unlock market dynamics for service creativity

Build the broadband network 

as a software platform
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An open cloud-native approach is needed to get to full 

automation

Public

Fire-and-forget
Scripted automation

Open data models
Easy to program 
APIs

Desired end state 
Closed loop automation

Data-driven, prediction, 
AI/ML optimization

Labour intensive
FCAPS in isolation

FCAPS convergence
Complex & expert 
driven

Business goal 
oriented   Service-
centric

Human insight
Focused GUI 
based on usage 
patterns

H
u
m

a
n
s

M
a
ch

in
e
s

Scripted Model-driven Intent-driven Autonomics
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E2E network slicing for differentiated service performance

network slicing engine

Consumer and businessTransport network slices

Cloud 
gaming

Enterprise 
& verticals

3rd party 
operator

5G 
offload

FWAFiber/Copper/Wifi

4G/5G/FWA

Deterministic subscriber specific 
experience everywhere

Network autonomics and 
real-time resource allocation

Fixed-mobile convergence

Fixed broadband network 
slices (IETF & BBF-522)

Differentiated services 
with well-defined SLAs

SaaS

Wholesale segment

Enterprise segment

Mobile anyhaul

Cloud gaming

Business subscribers

Broadband subscribers

IoT network

SLA 
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Addressing top and bottom line
Commercial benefits in evolution to SDAN

NETWORK SLICING SDAN

Bottom line 
(savings)

Capex and OpEx savings 
depending on role

TCO savings (mostly OpEx)
(25%-40% for addressable tasks)

Top line
(revenues)

New types of entrants
Shift of competitive landscape

Utmost agility, and TTM 
enabling service innovation on 

whole value chain

Network Convergence+
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The transition to SDN is not the same for every CSP

Network and OSS do not follow the same timelines. A stepwise approach through 

stages of hybrid SDN is universally the best path to realize SDN network 

operations. 

Big bang Quick win Early start Fast track Step-by-

step

• CSP is business-case 
driven pragmatist

• Maximize efficiency and 
business opportunities

• CSP is conservative to not 
disrupt current roll-outs

• Prefers minimal changes 
to OSS and EMS GUI

• CSP is fast follower driven 
by competitive pressures

• Open to start with SDN for 
automation efficiencies 

• CSP embarked on a 
technology race and 
business transformation

• CSP is innovator 
• Greenfield deployment

• CSP has made early 
investments towards E2E 
automation.

• CSPs are early adopters

Operations 
evolution

N
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Operations 
evolution
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Operations 
evolution
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Operations 
evolution
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Operations 
evolution

N
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?

Once you can rely on a cloud-native SDN platform, changes no longer drive a ripple 

of operational issues because OSS & network evolutions are decoupled
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3 Full SDN operations

CSPs evolve network and OSS at their own pace
Ensure a predictable and reliable network transformation

Expand future-proof node roll-outs 
and secure migration path to SDN

Roll-out initial SDN technology with 
new access nodes and new services. 

SDN mediation and gradual 
phase out of legacy 

1 Operationalize SDN 2 Continuously 

improveIntegrate SDN in the OSS through 

software adapters and abstracted 

service intents

Gradually phase-out traditional 

FCAPS integration with OSS

Unify network operations for full 
SDN automation in phases

O
p

e
ra

tio
n
s

N
e
tw

o
rk

Full SDN

Intent

Realization
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SDAN in facts and figures

Provision nodes 

faster with zero-

touch operations

Continuous 

versioning

replaces backup-

and-restore 

procedures

Faster integration 

with common 

controller and 

automated testing

Faster introduction of 

new ONU with Multi-

vendor ONU 

Connect

Better assurance 

efficiency with high-

precision telemetry

Faster diagnostics & 

remediation with 

always-on data 

access

Short integration 

cycles for 3rd party 

access nodes

Service abstraction 

saves on system 

integration costs

50% 95++% 71% 4x

43% 29% <2 weeks 90%

Reducing operations effort Speeding up innovation
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Technology Vision 2030

Public

Human 

Augmentation

Digital-Physical 

Fusion

New expectations and 
opportunities resulting in 
transformed network 
capabilities - enabling an open, 
innovation-focused multi-party 
value ecosystem

Network of Networks 

Specialized Sub-networks 

Network-as-a-Service

Multi-party Value Ecosystem
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Copyright and confidentiality

The contents of this document are proprietary 
and confidential property of Nokia. This document 
is provided subject to confidentiality obligations of 
the applicable agreement(s). 

This document is intended for use by Nokia’s 
customers and collaborators only for the purpose 
for which this document is submitted by Nokia. No 
part of this document may be reproduced or made 
available to the public or to any third party in any 
form or means without the prior written permission 
of Nokia. This document is to be used by properly 
trained professional personnel. Any use of the 
contents in this document is limited strictly to the 
use(s) specifically created in the applicable 
agreement(s) under which the document is 
submitted. The user of this document may 
voluntarily provide suggestions, comments or 
other feedback to Nokia in respect of the 
contents of this document ("Feedback"). 

Such Feedback may be used in Nokia products 
and related specifications or other documentation. 
Accordingly, if the user of this document gives 
Nokia Feedback on the contents of this document, 
Nokia may freely use, disclose, reproduce, license, 
distribute and otherwise commercialize the 
feedback in any Nokia product, technology, 
service, specification or other documentation. 

Nokia operates a policy of ongoing development. 
Nokia reserves the right to make changes and 
improvements to any of the products and/or 
services described in this document or withdraw 
this document at any time without prior notice. 

The contents of this document are provided 
"as is". Except as required by applicable law, no 
warranties of any kind, either express or implied, 
including, but not limited to, the implied warranties 
of merchantability and fitness for a particular 

purpose, are made in relation to the accuracy, 
reliability or contents of this document. NOKIA 
SHALL NOT BE RESPONSIBLE IN ANY EVENT FOR 
ERRORS IN THIS DOCUMENT or for any loss of 
data or income or any special, incidental, 
consequential, indirect or direct damages 
howsoever caused, that might arise from the use of 
this document or any contents of this document. 

This document and the product(s) it describes
are protected by copyright according to the
applicable laws. 

Nokia is a registered trademark of Nokia 
Corporation. Other product and company names 
mentioned herein may be trademarks or trade 
names of their respective owners.
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Consulting

5G mmWave driven Fixed Wireless Access (FWA) solutions act as a 

compelling complement to Fiber To The x (FTTx) services

FWA deployment topologies

Throughput1

HH density .
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HH = household

FWA mmWave FTTH Optimal Zone

Zones of Advantage

Existing mobile sites
New physical sites
New 26 GHz radios

Dense Urban Urban Suburban Rural

FWA brownfield deployment

Dense Urban

Urban

Suburban

Rural

Topology

1sustained throughput
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Automate across the full lifecycle of your network

Public

Cloud-native 

platform with 

open APIs

3rd party device modelling

OSS integration

WebUI customization

Cloud deployment

Integrate own apps

Service modelling

Design & Integrate Provision

Service updates

Virtualized ONU mgmt

Network slicing

Infra provisioning

Open access & wholesale

Service provisioning

Anomaly detection

Telemetry and analytics

Service health & KPIs

Root cause analysis

! Alarm analyzer

Network audits

Monitor Automate & Optimize

Service upgrade

Policy and workflows

User activation/move

Service assurance

HW swap/upgrade

Zero-touch provisioning

Preferred cell list

Network optimization

Customer experience

Closed-loop 

operations
IBN

GPON

FWA

G.fast

xPON


