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This slide contains forward looking statements
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ECHNOLOGY BY ReEGION

Mobile subscriptions by region and technology

2020 2014 2020 2014 2020 2020

809%

North Latin Western Central and
America America Europe Eastern Europe

@ LTE/HSPA/GSM and LTE/COMA () GSM/EDGE-only CDMA-only
@ HSPA/GSM @ TD-SCOMA/GSM @ Other

Middle East
and Africa

Asia Pacific
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ITU-R WP5D Total spectrum
Spectrum requirements
Estimate 2020 Py : ently & al
Ehtes ' per regio
Lower user
density settings 1340 MHz
Higher user 1 960 MHz

density settings

400 — 1000 MHz additional spectrum needed by 2020
Desirable spectrum characteristics

Spectrum range 470 — 6425 MHz
40 MHz contiguous bandwidth
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268 CONNEeCTeD DeVICES IN 2020
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ONe NETWORK -
MULTIPLE INDUSTRIES
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Unlicensed

Dedicated to Wi-Fi
>500 MHz today 5205

License Assisted Access

bl sonanel | st L d1D e D >

- Efficient for indoor / controlled
environments and short ranges

- Unpredictable quality of service

- Reliable at low load, unreliable at high load
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'L Complementing dedicated

licensed spectrum
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5G RADIO AND SP1

Overall 5G solution

"z ---------------------------------------------------------------------

| .

I Evolution of LTE * Interworking New radio-access

i Backwards compatible — technology v
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Existing spectrum Gradual'migration New spectrum
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470 - 694/698 2 700 - 2 900 4 500 - 4 800
1 350 - 1 400 3300 - 3 400 4 800 — 4 990
1427 - 1 452 3 400 - 3600 5350 - 5 470
1452 -1 492 3600 - 3 700 5725 -5 850
1492 - 1518 3 700 - 3800 5925 - 6 425
1518 - 1525 3800 - 4 200

1695 -1 710 4 400 - 4 500
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! Outdoor-to-indoor O’U’[ddﬁ,ﬂnot-spot:and~ ~~ Hot-spot arjc’ indoor

penetration - . Indoor deployments - deployments

BWSs: min 350 MHz to 1 GHz BW: ~1 GHz BWs: ~1 -5 GHz

a few to several Gbps several Gbps 10 Gbps and above
F i i F |
80 — 200 MHz per operator ) > 300 MHz per operator  many 100 MHz to 1 GHz per operator

CA available, possibly also with bands  CA available, possibly also CA available, possibly also with bands

below 6 GHz with bands below 20 GHz below 30 GHz
6 GHz 20 GHz 30 GHz 100 GHz

Majority of future uses still need to be operated under licensed regimes for IMT, and able to support
a variety of applications (e.g., real time critical industry, medical, TV distribution, and security)
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