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Mobile Data Traffic is growing ...

x30 more Mobile Data Traffic in 2014
Compared to entire global Internet in 2000
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Mobile Data Traffic grew 69% in 2014
Global mobile data traffic

2013 2014

More mobile-connected devices than
persons on Earth in 2014, > 7 Billion

Source: cisco
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. and will continue to grow in the next years
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Source: Cisco VNI Mobile, 2015

Nearly a tenfold increase over 2014
Mobile Data is everywhere and in everything.... Industry challenge
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Vodafone Portugal — LTE Evolution Highlights July 2015

LTE-A Demo

March 2012 December 2013 600Mbps w
4G Commercial Launch LTE-ADemo ,4
150 Mbps | D 300Mbp3 .
April 2010 — | December 2014
1 LTE Demo i LTE-A Demo
- == 450Mbps

% January 2012

|!. I > First CSFB Call sl 8

October 2012
VoLTE SR-VCC Demo

June 2011 :
4G Ready Campaign Working on LTE Advanced Network




Next Generation Applications




Next Generation Applications

Mobile Broad Band

Consistent User Experience

From
Communications
to Control

Cloud/Smart Edge
and Low latency

Enhanced Mobile
Broadband

Support New Verticals

Professional Applications & 10T







Operators Challenges

Internet of Things

* Integration of 4G Mobile Networks with New 5G _
Technologies with ultra-low cost Telematicg
— very high achievable data rates, >1Gbps Virtual Office
— very low latency, <1ms

o " | | Augmented
— ultra-high reliability, For Critical Services always available

: S Reality
with no deviation, 99.999% N
— energy efficiency — 10 years device life battery Cloud-based
— handle extreme device densities — low cost devices Services

Smart Cities

 New Architecture

— Flexible and scalable

— Easy to Grow on density and incorporate new traffic
cases

— Ultra-lean networks
— Decoupled control/user plan
— Slicing architecture
- Dedicated logical networks supported by NFV and SN

* New Radio Access Technology
— New Spectrum



http://thumbs.dreamstime.com/z/digital-concept-29695306.jpg
http://thumbs.dreamstime.com/z/digital-concept-29695306.jpg

Operators Challenges

Heavy loaded
ites

Massive MIMO

Spectrum
Aggregation
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5G Evolution or Revolution?




5G Evolution or Revolution?
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LTE Advanced
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- Tight int rki
LTE Evolution l iy D
Prb

i [ No compatibility constraints

o Gradual migration
“Existing” spectrum “New” spectrum

L — 1
1GHz 3 GHz 10GHz 30GHz 100 GHz 1GHz 3 GHz 10GHz 30GHz 100 GHz

g Below 6 GHz Above 6 GHz
e New spectrum below 6 GHz




The Path
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The Path Towards 5G

2015 2016 2017 2018 2019 2020
A e @G:'% _— ~= < = o
A \ - 3G -a\\\;\‘\__\\\ O X X
- . - 5 '\'&Q‘Q _— “.
4G LTE Advanced Evolution
5G| Technical Requirements Proposals Evals & Specifications Deploy)>
A A

Tokyo Olympics
2020
3G Ready ?
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The Path Towards 5G

The Requirements are popping up!... and
A New Generation comes Every 10 years ....
.... Will be the next one in 2020?
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