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The economic incentive to find new revenue sources is clear for today’s CSPs

Traditional CSP service Cloud Services ($B) have strong Future DSP markets ($B in 2025)
revenues in mature growth but value captured by offer revenue expansion for CSPs
markets* ($B) are flat CSPs has been limited
® Low Estimate High Estimate
1.000 997 l-\/_l/l/l Factories 3700
: 359 160
TV [200 207 Cloud .
134 | Advertising Worksites I 930
BPaaS
Voice | 322 2 194 / - 930
56 /SaaS o I|E cities 1660
/9 . Cloud
39 Inf S
25 / nira aa ‘ fﬂwﬂg Logistics 560 FX
Data 19 VOD/streaming Transport
170
2015 2019 5 () Health [] 1590
2015 2019
Estimated 2025 value creation potential of the IoT
* Western Europe, Canada, USA, Japan, Source: Gartner - McKinsey Global Institute
South Korea, Singapore, Australia, and NZ BPaaS = Business Processes as a Service

Source: Gartner

Value creation lies in novel services where network service performance is critical
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The future of digital service delivery from Digital Service Providers (DSPs)

Future DSP

Cloud Transformation « Digital experience: broad array of
new services that combine cloud

Webscales deliver rapid, services and network resources

personalized, on-demand

Traditional CSP

. Focus on “elephant” mass- services - |e\/erage cloud « Tailor virtual networks for each
market services that can justify automation but mainly over SR Iatgncy, bandvyldth,
the cost & time the top delivery security, choice of functions
. « CSPs starting to evolve with + Agile network: services are rapidly
» Expensive and slow to get new -
seR/ice to market due tg NFV/SDN to speed the trialed, deployed & scaled
complex 0SS/BSS systems, and delivery of network services - Open platform: ecosystem of

cloud and network players

manual processes

Anatomy of the DSP of 2025

Source: Analysys Mason

New Markets | Faster New Services | Faster Time to Revenue | Higher Customer Satisfaction
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Shared Data Layer

A paradigm shift towards a data
centric network architecture A paradigm shift towards a data centric network architecture

AP| exposure

Analytics /3\@ H‘I ~
AN, a1y Al

API exposure Analytics
Shared Data Layer Open export AP
Control plane Data exposure
User plane
Ej Ej Shared
Subscriber Data Layer
Session

B

Shared Data Layer is Cloud R Other
optimized data layer, provides ! 1 Multivendor AP!

1. Framework for stateless VNF
architecture with unlimited linear VNFs

scalability Hss AAA EPC TAS CSCF 3t Party

Unbreakable Core with Geo-redundant
Session Resiliency

Open ecosystem for data exposure and
unified data analytics NOKIA




Service Based Architecture

Micro-services Design

VMs decomposed to independent
services with reusable micro-
services.

Monolitic
Architecture

Micro-service
mapped to
build Service

N

Cloud infrastructure agnostic

Simplified and independent
deployments

Independent scalability, automation,
testability, fault isolation, upgradability
and manageability

Enables use of best of breed technology
using Open interface

@) MS
/’i,f"e‘ ié‘? Service
Logic
rY A €3
ShoMs
s "\/\ \

Enables continuous Micro-service
(MS) development & testing

Benefits

UNF VNF
Application 1 Application 2

Service Logics

el _

Enables Continuous testing & Continuous deployment &
integration in operator network Automated life-cycle management

Simplified and independent deployments
Independent scalability and automation
API Driven well defined interfaces

Enables use of best of breed Technology
Independence testability and fault isolation
Enables speed and agility

NOKIA



Distributed/Edge Cloud

Network design
Distributed reducing latency;

Centralized
Data Centers multi-Gbps backhaul

Data Center

Datacenter facility solutions for

multi-layer cloud
Scalable from centralized datacenters

to distributed edge clouds

© Compact &

g
distributed Odn
Nee ol

© Real-time @)
capable
a

@

Network design
Focus on reducing
latency & backbone
traffic

e

@ Throughput
optimized

© Telco optimized

O

e

O

@

o0
puewsq

@

© Optimized Qo
security

Core

Leverage Multi-access Edge Computing as a platform for edge

cloud for accelerating 5G use case creation
NOKIA




Network Slicing

Running multiple logical
networks on a common
physical infrastructure 5G Network

(Network of Networks = Support of multiple Radio Technologies)

Flexibility to meet

VX Autonomous :-stmn r:f;;.hcus-. diverse requirements
@ Ecosystem driving R oy Industry Verticals
Oil Field . e Examples
VNF;} VNF! 'VNF; Ut\l\t
VNF; VNF| - /
ining 5 Automotive
I, Vericcl i w a W
LTE Network  service .
Enterprise o 2630 " vE Slices ® 0 o m P.ub.lwc.Sa;et R
Safety  SmartMeter ik
Smart City
Radio Head Cloud RAN Cloud Core Router
Product Product
c ted Cloud Solutions
Retail & Onnectee
logistics nEleer . . .
° Industry Vertical specific E2E Solutions R
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Network Slicing - The foundation for future value creation.

Service Composable Network Network & Cloud Service
Request & Service Resources Orchestration Delivery
Slice Request Application
Attributes Logic @ Automated
Latency: composition )

: Augmented P & operations High performance
Throughput: Services @) localized delivery
Reliability:

Mobility: Virtual Network
Geography: Functions
Security: .

ecun,y . SW-Defined
ST Connectivity
Cost profile:

Cloud Service Specific Network Slices
Infrastructure v

[ GRS S ——— e I .
4 E2E virtual network optimized for specific tenant, service or service class with dynamic *

adaption and automated monitoring and control

)

Network slices are end-to-end ‘virtual private services’
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Network and Service Automation are essential to DSP economics

TCO +30°/°
Tco Manually Sliced  Static&
Network limited scale

Tco +19%

Initial Virtualized
Network

Physical Automated Sliced
CSP Network Network Dynamic &
@ , t--l-““N = | large scale
A — irtualizing Networ "
3 . QO ®
Physical Network = A= _ = P
Degree of network ol AN )
transformation Zero-Touch Network
and Service Automation
Level of
O automation . . Tco -32%

Without E2E automation NFV/SDN & network slicing add significant cost and complexity
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Open Source and Standard Landscape for Network Automation

ETSIC—))) Zero touch network and Service Management
©nrr  docomo Tiee  Felefonia  sprint
" =
foemawa (i) £ W2 nokia 7TE NEC
e csson o
=ETELECOM Cablelabs u delstra zlncosnlw‘
=% CenturyLink-  Tirk ‘I'elek.or:lb’ infosim™ 4§ Enterprisewet’

Open Source Standardization

>
- amdocs V/INGS MeadowCom
Iy,

I
I
. . . I ra . . . .
Implementation and validation ! Specification (architecture and solutions) ciena __ o &on  yese SIGOS e
\ zeetta 5  NEXTWORKS vl (‘:ﬁ}c)
A DNAP 1 N inmanta Accanto cisco EXFO
L‘A oA ' AL LAERI23  SAMSUNG MDD WBiqube

Architecture and solutions for ETS{///%\\- ZSM
the management of 3GPP .

. World Class Standards
based networks and services

Provide uniform,

comprehensive platform for
orchestration and automation

Future horizontal and vertical end-to-end
architecture for management and
automation;

Facilitate collaboration with open-source

ETSI77 S NFV projects and SDOs
X

World Class Standards

*:0PNFV

Provide integrated and

Work Plan :

10.1. Kick-off (Jan 2018)

13.3. Second Meeting March 2018)

Proof of Concept Framework (April 2018)
Means for Automation (June 2018)
Reference Architecture (September 2018)

compatible NFV reference

Architecture and solutions for the
automated management and
orchestration of VNFs (Virtualized
Network Function) and NSs
(Network Services)

platform. Integrate with ONAP

Achieve automated end-to-end network and service management, enabling agile service delivery and new business opportunities
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NOKIA
5G Digital Service Provider transtormation

Backbone for Digital India Make your voice

heard now:
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