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Az 5G maraton
Felhasznalasi teruletek és szabvanyositas

DL: 1.5Gb vors
uL: SOOI\/IbppSs 10Gbps 5G elsé fazis
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Mobile
Broadband

Enhanced capacity
and data rates

o]€

5G tovabbi
fazisok

Machine

loT & Sensors ...
communication

ETHC? & NB‘IOT Latency <10ms - All vertical features  Vertical features
bz\t/\t/er?/tﬁféates/ong Reliability 3-5x 9 incl. "NR-Lite" connectivity Reliability, Latency & Slicing

ultra-reliable low latency
and E2E network slicing
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A felhasznalasi terlletekkel |épést tartd architektura

EPC

Edge
Cloud

LTE

Latency gains driven by edge cloud or
localized core (private networks)

Building on LTE

4G profile
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EPC

Edge
Cloud

LTE 5G NR

. Optimal 5G architecture, supporting
Enhanced capacity and data rates ultra-reliable low latency and E2E slicing

5G first phase Smooth evolution with Nokia
. core and Edge cloud
profile (NSA-

focused) 5G next phases

profile (SA-focused)
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5G chipset és eszk6zok

First wave (NSA) Second wave (NSA+SA)
Chipset vendors targeting Chipset vendors targeting
“early adoption” the volume market
QuAomw > (D Quaoww <™ (D
HISTLICON HISILICON

Commercial chipsets

NSA + SA ready
+ NSA+SA Commercial Chip

Commercial chipsets

NSA only

+ NSA Commercial Chip

Commercial UE

NSA only

NSA Mobile Hotspot
y y + SA Software Support

D NSA Smartphone D NSA+ SA Smartphone

Commercial UE

NSA + SA ready

NSA CPE (sub6) NSA+SA CPE (sub6/mmwave)

| 2020
NOKIA

AONRS | AONRS
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Az operatorok még az 5G stratégiai tervezésnél tartanak
5GMi matrix view (N = 50)

Strategic technology Advanced coordinated Complex use case
coordinator deployer monetizer
Technology driver Balanced builder Multiple use case implementer

Technology maturity

Use case driver Strategic use case coordinator

M-':afur-':d fslu ..

0 ‘ .o
. CSP position in in the 5GMi matrix

Business/use case maturitv
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Egyensuly a technologiai és Uzleti befektetések kozott

5GMi matrix ‘measured follower’ close-up view (N = 39)

Technology maturity

+10%

28 out of 39 of “measured
followers” are included in
a tunnel centred around a
perfectly balanced score
+10%
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+10%

Business/use case maturity
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Eurdpa, USA és Tavol-Kelet vezet

Technology maturity
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5GMi matrix close-up view, by region (N = 50)

Technology driver

Includes all operators
surveyed based in Latin
America, 50% of those
based in the Middle-East
and Africa and the
majority of operators
surveyed in emerging
Asia-Pacific__.

_..But includes some
operators from Europe
(including Western Europe),
from North America and
developed Asia-Pacific

Balanced builder

Measured follower
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Business/use case maturity

Use case driver

Mainly from Europe,
North America and
developed markets in
Asia-Pacific.

® Asia-Pacific
Europe
@ Middle-East and Africa

@ Latin America
@ North America
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Korlatozott kereskedelmi bevezetés 2019-2020-ban, >75% népességi penetracio

4-5 éven belll

Timelines for 5G field trial and limited commercial launch*

(N = 49) The majority of leading
49 operators expect field
Completed 1 10% trials to complete by
2019
6%
By the end of 2018 10% I

3y the end of 2019

By the end of 2020

|
8%
By the end of 2022 r
y e enao 4% All leading
operators will
By the end of 2024 complete a limited

commercial launch

ater by the end of 2020

Don't know

% of operators
" rield trial [l Limited commercial launch

*Q: When do you expect your 5G deployment will reach the following milestones?

Timeline for 50% population coverage and >75% population coverage®
(N = 49)

Completed
By the end of 2018 Near 80% of leading
operators will reach
By the end of 2019 50% population
coverage by the end of

2022
By the end of 2020 F 10%

By the end of 2022

43%

33%
By the end of 2024 339
Later -
31% Two leading operators do
not know when their
Don’t know i 5 404 deployment will reach 75%
° of population

% of operators

- 50% population coverage- >75% population coverage



.... pedig a nagyok a 4G-nél 2 éven belll elértéek a 90%-os lefedettséget...

Timelines map of countries with expected >75% population coverage® (N = 49) for 5G field trial and limited commercial launch* (N = 49)

4G population coverage. Dy
80% by 2014 (2 years

after the first 4G network

launch)

5

4G popu ation coverage: 80% by
2013
(3 years after the first 4G network

4G population
coverage: 90% by 2012
(2 years after the first

4( population coverage:
74% by 2014 (2 years
after the first 4G network

launch)

4G network launch) 4G population coverage:

84% by 2012 (2 years after
the first 4G network launch)

4G population coverage:
58% by 2015 (3 years after
the first 4G network launch)

4G population coverage:

4G population 99% by 2014 (3 years after
coverage: 82% by ' the first 4G network launch)
2012 (1 year after the AR TR
= Jvihe endorzozz first 4G network launch) R O 1
By the end of 2024

. Later/don't know

population coverage: y
(3 years after the first 4G network

|aunch)

Mot part of survey ©

* Q:When do you expect your 5G deployment will reach
the following milestones? - Full commercial launch

Source: 4G network deployment data
(=75% population coverage]

- reported by the ITU and Telegeography
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Az élen haladodk prioritasai

Stratégia

Teljes szervezetre
kihato tiszta, vilagos
stratégia

5G az Uzleti célok
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Tervezett fO Gzleti terlletek (use case-ek)

Overview of the three most commonly selected 5G use cases by operators by region (N = 49)

1. Smart city
2. Multi-gigabit mobile connectivity
3. New user experiences (AR/VR)

1. Multi-gigabit mobile
connectivity

2. Content and media experiences

3. Emergency services

1. Smart city

2. Multi-gigabit mobile
connectivity

3. Smart home

1. Smart city
2. Smart home
3. Automated

1. Multi-gigabit mobile

> vehicles
connectivity

2. Smart home*
. Emerging Asia-Pacific
Bl Oeveloped Asia-Pacific 1. Multi-gigabit mobile connectivity \
B Europe 2. Critical infrastructure monitoring

Middle-East and Africa 3. Fixed wireless access

Latin America r /}
. North America *No unigue third top use case in Latin America - all use cases other than ‘multi-gigabit mobile connectivity’

and “smart home’ [top 1 and top 2) were selected an equal number of times by operators in the regir -
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