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Nokia Innovation Days 2019, 27. November 2019
Gerald Huber Telefonica Germany GmbH & Co. OHG
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Telefonica weltweit

49 Mrd. Euro Umsatz in 2018

Eines der 10 grofdten
Telekommunikations-
unternehmen der Welt
Geschaftsaktivitaten
in 14 Landern

Velefonica

336

336 Mio. Kunden weltweit
in 2018

120.000

Uber 120.000 Mitarbeiter in 2018



Telefonica in Deutschland

{750,1 ~2s8.800

Mio. Kundenanschlisse* Mitarbeiter 2018
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5G — Capabilities & Use Cases
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5G - 2019 what happened...

Source: Bild (https://www.bild.de/geld/wirtschaft/wirtschaft/5g-mobilfunk-auktion-startet-60731190.bild.html)
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5G - 2019 what happended

02.08.2019 Agreement of the absolute frequency position of all four participants within the
3.6GHz frequency spectrum

3.400 MHz 3.490 MHz 3.540 MHz 3.610 MHz 3.700 MHz

Bandlage im Bereich 3,6 GHz

Source: Bundesnetzagentur

Agreement within Germany over the FDD configuration
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5@G frame structure in 5G Countries

. —— 10
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German
operators agreed
on commaon
frame structure

Korean operators Swiss operators agreed ARCEP considers ~ PTS proposes a  Finnish operators  Vodafone
agreed on common on common frame "LTE-compatible” NR  default frame agreed on commercial
frame structure for 5 structure for 5G NR f_ramelstructur_e structure for the common frame I_aunu:h in ltaly
NR commercial 5G commercial 5G networks (ongoing public upcoming auction  structure for 5G (™)

_ - ] consultation) ) MR commercial co :r{::ni(r;cr: FE a
networks (%) £G ot X 5

) - - networks
(*) ) )
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Jul 18 May 19 May 19 June 19 June 19 June 19 Sept ‘19

(*y DDDSU frame structure
(**) DDDSUUDDDD / DDDDDDDSUU frame structures

Source: HUAWEI
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5G - 2019 what happened

*_ I E:_-n.:iesne:r:v.gsn'.ur

Antragsverfahren fir lok
Prasident Homanp-: -

Ausgabejahr 2019

Erscheinungsdatum 21.11.2019

Die Bm‘ndesnetzagentur hat heyte d

as Antragsverfahr

en fiir lokale 5G
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SG _ Expectatlons Was erwarten Sie von 5G?

Bessere Netzabdeckung bzw. keine
Funklacher

Hohere Geschwindigkeiten
Weniger Netzausfalle

Kurze Reaktionszeiten

Langere Batterielaufzeiten

Mir reicht auch 4G/LTE

Nichts

Sonstiges/WeiR nicht/k. A.

Quelle Weitere Informationen:
Bitkem Research Deutschland; Februar 2019; 782 SmartphoneNutzer; ab 16 |z

Statista 2019
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5G - Expectations

Expectation

Jelefonica

Technology

Reality depends on the
spectrum...

Estimation for the FDD (700,
800, 1800, 2100, 2600 MHz)
spectrum:

10MHz ~ 75MBit
Estimation for the TDD

(3,6GHz & 26GHZz) spectrum:

70MHz ~ 1 Gbit
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Reality

Demand driven roll out

70 MHz in Cities
+ 4G

10 MHz in the Countryside
+ 4G
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5G —2019 not in mass rollout today

Actual acquired spectrum in TDD is not available to all operators now.

No numbers about Plans to built 100 Start with 20 sites No info about
volume and network sites in 20 cities until and plan for network start and
start. EoY 2019 extension until EoY plans
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Option 3x vs. Option 2

Option 3x

PRO:
Works on existing (upgraded) core
Radio & Core available

Dual Carrier and Carrier Aggregation
gives benefits to the customers

CON:

Radio Coverage depends on the
anchor network (e.g. 1800MHz grid)

Only eMBB case possible

Jelefonica

Option 2
PRO:

Full blown 5G in case of the “triangle”
(eMMB, URLLC, mioT)

Basis for edge computing
Basis for slicing

CON:
Not available

Early start = vendor lock with VNF’s
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5Gin 2020

 Even if there ,thousands® of sites built

in the world 5G is still at the beginning.

* 4G will be there for a long time

* Business customers will be first ones
who will benefit from 5G

* Indoor & Campus Networks becoming
more important

« FWA will become more common

Today there are tariffs on the market
but we will see more specific products
based on customer needs and ultimate
goal (for operators) monetarization of
5G.

5G mobiles will become more common
and customers will buy them even w/o
a 5G network to be 5G ready.

Campus networks will become present
(w/ and w/o classical operators)
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We are ready! 5G ready!

Jelefonica
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EINE “felefonica MARKE
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in Hamburg October 51 2018

call”
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First 5G




