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Evolutionary Model
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NEW REVENUES NEW ECOSYSTEMS NEW INNOVATIONS Breaking

The Glass
Ceiling

New Business
Models
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Transform Existing Services

Virtualise Infrastructure

Time

Aspiration

Evolution

Actual Play

Value
Creation

Ecosystem
Creation

Capability
Creation

The disruptive force of NFV and SDN - Santiago Andrés Azcoitia / APIs and their criticalrole in building new revenue services — Lester Thomas



W
Y

OMNS

OPEN NETWORKING //
Integrate, Automate, Accelerate

Blue Ocean
Opportunities

e.g. 5G/IdT, B2B2x

Digital Transformation in two dimensions

Red Ocean
Battlegrounds

e.g. Connectivity, Content

$1.2tn

Total industry
additional profit
2016 - 2025*

*Source. Accenture, Ericsson & Arthur D. Little World Economic Forum report
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Future success depends on transformation of operations & IT

ENHANCED MOBILE
BROADBAND

0 2 % . __Smart Home/
‘f) o ¢ @ 2: 2, Building
7 f 2 2 O
e XN
7 Mobile %
Technology s
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@,ﬁ En vehicle
MASSIVE MACHINE ULTRA-RELIABLE
TYPE COMMUNICATIONS AND LOW LATENCY
COMMUNICATIONS
Operations & IT
o = Zero-touch, Al-driven, software-defined
8 1990 Eapyy 05510 -~ operations (business & technology)
‘30-?0 . e 5 . Pesigned to‘ Qeliver agility, efficigqcy &
OPEN e interoperability — to stay competitive
DIGITAL ARC
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Why A Platforms Play Has The Best Chance

Platform Economy “is” The Right Answer for Rapid “Anything” Rollout
Examples All Around Us

ﬂ “Thorough and often provosative”™
~JEREMY 6. PHILIFS
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Evolutio

- Bioelectronic medicine
IM for dementia

\\ ~Personal health systems
* Telecare and telemedicine o
Healthcare

- Connected ambulance

xoSmithKiine

~Remote control and monitoring of : 5GEM
stationary and mobile equipment
& ~Machine-to-machine communication SKF
Manufacturing - Augmented reality support in design, Emcsson £ @ CHALMERS
maintenance and repair

- Immersive experiences INITION

g - On site 'stadium’ experiences vision
! ! Media and entertainment - User/machine generated content () EREoLTIoN m

- Cooperative media production

- Distributed soil sensors

q ! ~Crop monitoring é @CHAP
@ Agriculture ~Drones for farming vodafone Y=

- Connected farming machinery

- Infotainment

~Platooning e
- Autonomous vehicles

Automotive - Remote monitoring and predictive Audi ‘ =y %
maintenance e

@ ROBORACE

~Grid monitoring, control and protection

'IBERDROLA
~Control of edge-of-grid generation -
Creatinga
Gigabit Society
- Infotainment - “'e role Dst

icomeroa
- CCTV for platform clearing Areport by Arthur D. Little
- Automatic train operations for Vodafone Group Plc

~Coverage of rail corridors NetworkRail

Public transport

~CCTV systems
- Automated threat detection
NEC

Security - Facial,iris,fingerprint or palm
recognition systems

- Connecting remote windfarms s
i - Smart electric vehicle charging
Energy and utilities @ S Seomih 6 Souttham
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Awesome Reference Architectures

Govemance

Customer & Partner Management

rfenum

Product & Offer Management

G:1S PLATFORM
?’HE KILLER USE =

End to End Customer Facing Service Management

Domain Specific | Domain Specific
Resources Resources
Facing Service Facing Service
Management Management

Partner

Legacy PNF
and EMS

Infrastructure
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Vodafone

Reference Architecture

Composition
® 7% 9% 9% OpenAPls

Access Services

Domain Analytics/ =N Domain
Assurance ML Orchestrator

© 999 ©°®?OpenAPls
Device Services

9999999 OpenAPls

Application/Network Functions a
Domain M Analytic: Domain | o
-

Enablement

el VIM VNFm
Controller
Programmability

RAN Services Core Connectivity Services

YAnalytic: Domain Domain YAnalytic: N Domain Domain Analytics, N Domain
Assurancig ML Orchestrator Assurancing ML Orchestrator

Device Controller Software Programmablel Access SDN Connectivity SDN
o VIM VNFm
(Digital Twin) Radio Controller Controller Controller

(n
[ (4

Devices

&

Windows Az
amazon Technology
webservioes'

Radio & Fixed Access

ﬁ' n
Edge cloud Core Connectivity

rogrammab
Software Platform to
Enable Innovative
Services

Seamless service to
customers

Federated
Programmable
Environments

Systemto system
communication via
APIs
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Verticals & Models

v Creation of New Services underpinning 5G NR / Spectrum / Core Network
v Ecosystem Play /Is “5G Platform” the Killer Use Case ? TMF ODA / Ocean / APIs
v Slice Management (Model / Design, Provision & Assure, Exposure / Verticalize)

Platform Based
Architecture

Slice Management

v Hierarchical Slice Management (E2E Service Slice / Component Service Slices) f 188 (Xfetinntails

v SLA / QoS / Automated Provisioning & Management of Slices

r

v Service Responsiveness over 5G from Customer’ s Perspective Exponential Value Creation (Opening Up Ecosystem)

Qe
i 1 1

v" Hot Spots for 5G Development / Focus in IT /Automation Set Up (BSS and OSS Stack)

l, Slice Propositions / Bundles / \l

: Slice Marketplace Bundles :

- 1 1

“Creating New ! I

Services& s’

Generating | £

Revenuefor | i
1 3

SG” : Implement e« * :

1 / Realize I

1 Slices !

! i

‘\\__--__--__--__--__-__--__--__- ______ ,I,

End to End Service Managet
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Verticals & Models

Playground

[Firewall ¢

Connectivity P

b
loT End Point § . on_Boarding
=

Catalogue APl Monitoring  Charging APl Ordering API
Al

BSS

Product
Ordering

Legato Framework

VN30

Cve

Applir tion/Network F-Se:rvk:e- Management

Service Inventory
Service Ordering | TmF 638
TMF 641

Service Catalog
TMF 633

Enablers and
Engagements

External APl Framework

Service
Order

Extend Innovation
Playground

Service

Service
Catalog Inventory

| Internet
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Models and Execution

Slice Management Designs — 5G
Intent Based Designs
Hybrid Services

@ End Users / Partners / Verticals

3 PartyInnovative Service Provider

Engagement Legato Framework

Service Order API (Focus : =
End to End Customer YAN30

Service)

Service Catalog Service Inven
TMF 633 Service Ordering | 1mF 638
TMF 641

Compoesition

#9999 %9 OpenAPls #9908 % 98 OpenaPls

External APl Framework

Service
Order

Technical Order Decomposition
Internal

Resource

External
Resource i Service

Racing Service Catalog Inventory

Internal
Resource

o () -5 1
Raclng Service



OMNS

OPEN NETWORKING //
Integrate, Automate, Accelerate i:,,’:':;?"'“ Service Ordering.
TMF 641

Models & E ti
O e S xecu Ion External APl Framework
Service Order APl Studio

(Focus : End to End

Legato Framework

Service
Order

Customer Service)

Service Service

i Catalog Inventory

Service Catalogue

Technical Order Decomposition

N

Internal
Resource

External
Resource

g P Racing Service
Internal
Resource

Racing Service

Service Design Studio

Service Order API (Focus :
External Resource Facing
Service)

Sarvies Catalogue

Service Order API (Focus :
Internal Resource Facing

External Resource Facing Service

Service) Life Cycle
. Management RFS Orchestration & LSO
Component Service (Ext |
Design Studio );:;;‘a
— . RFS Co
[Domain Externa

4 P
' .J_J J_.J D Activities] Resource

Racing Service

na Sarvica

‘ Component Service
Internal Resource Facing Service Catalogue

B eragement Use case : CCVPN

= (Internal . /
own Use case : SDWAN
Activities] ri:?ar:;e 5 G

Racing Service

D & Use case : loT / 5G
/




Questions ?

Thoughts ?

:",
The future is exciting

Suggestions ?
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