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What Is 5G?
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Source https://www.anritsu.com/erUS/testmeasurement/solutions/mt100085/index
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https://www.anritsu.com/en-US/test-measurement/solutions/mt1000a-05/index

Key Improvements for 5G
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New spectrum

Small cells

Massive MIMO and Beamforming
Edge compute

Network slicing
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New Spectrum:mmWave & Sub 6 GHz
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Sourcehttps://www.ericsson.com/en/networks/trending/hdbpics/5gspectrumstrategiesto-maximize-all-bands
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https://www.ericsson.com/en/networks/trending/hot-topics/5g-spectrum-strategies-to-maximize-all-bands

5G NEEDS ALL SPECTRUM BANDS
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Sourcehttps://www.convergedigest.com/2018/07/ie€srworld-forum-t-mobile-says5g-is.html



https://www.convergedigest.com/2018/07/ieee-5g-world-forum-t-mobile-says-5g-is.html

Small Cells
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Sourcehttps://www.researchgate.net/figure/Heterogeneote chitecture of-5Gwith-combinationof-MassiveMIMO-and-smalkcells_figl 32883312
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https://www.researchgate.net/figure/Heterogeneous-architecture-of-5G-with-combination-of-Massive-MIMO-and-small-cells_fig1_328836812

Massive MIMO and Beamforming

4x4 Antenna Array
S

Multiple users
Cell1 Per cell

User by user beamforming
(MIMO pro

8x8 Antenna Array

16 Antenna
Connections

RAN

64 Antenna
Connections

T
L]

cen 2NN s - - w4l i
“y ok : Active q o i Massive MIMO
a, " S Antenna 8 N S
& = Cell 3 System :

Single adaptive cell ..~ Current

T _—. New Massive APAA for
ISH  4*-generation ») b aions
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Sourcehttps://www.inverse.com/article/48258g-beamforming
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https://twitter.com/edncom/status/951582113459064832
https://www.inverse.com/article/48250-5g-beamforming
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Sourcehttps://opengear.com/blog/edgeomputing-moving-out-to-the-edge/



https://opengear.com/blog/edge-computing-moving-out-to-the-edge/
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Network Slicing
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Source:http://www.squiretechnologies.co.uk/blog/tag/privatdte
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What Can | Do With It?

Enhanced Mobile Broadband

Capacity Enhancement

Gigabytes in a second

3D video - 4K screens

Work & play in the cloud
Smart city cameras
Augmented reality

Voice
Industrial & vehicular automation

Mission critical broadband
Sensor NW

Self driving car

Low Latency
Ultra-High Reliability & Low
Latency

1 Dejero

(Source: Qorvo, Inc., from ITU-R IMT 2020 requirements)
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When Can | Get It?
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Source:https://www.speedtest.net/ooklabg-map
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https://www.speedtest.net/ookla-5g-map

Verizon 5G (USA Chicago)

AWe tested both of those
early 5G experience is like. And you have to !
remember: It's early. Verizon's 5G in Chicago, right
now, only covers parts of downtown and seems to
get about 300 feet of distance from each cell site.
AT&T's 5G in Dallas gave us 1.3Gbps speeds and
about 600 feet of ranged but only at two locations in
the city. Neither system can do uploads on 5G yet,
and neither has the | ow
PCMag,

https://www.pcmag.com/article/345387/what-is-5q,
April 161 2019
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https://www.pcmag.com/news/367659/heres-the-real-truth-about-verizons-5g-network
https://www.pcmag.com/news/367757/at-t-5g-tested-it-hit-1-3gbps-speeds
https://www.pcmag.com/article/345387/what-is-5g

EE 5G (UK)
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Ben Wood @ @benwood - May 29 v
I've been using the @EE #5G network in London and Cardiff over the last few

days with the @OnePlus 7 Pro 5G. When in 5G coverage I'm consistently getting
200Mbps to 400Mbps with the fastest speed peaking at around 700Mbps. #5GEE

Y §

O 34 0 44 QO 189

CONFIDENTIAL D ej e ro



What About Canada?

ASpectrum auctions
d 600 MHz completed (early 2019)
0 3.5 GHz auction in 2020
AExpected rolout

0 Trials happening now

0 5G test hubs operating
0 Earliest end of 2029 more likely sometime in 2021
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ALTE, WiFi and other networks will also be in use

ANo single provider will have 5G coverage everywhgrelend 5G

A GEO satellites and (emerging) LEO satellites offer connectivity when
cellular networks are congested or have no coverage

ANetwork blending is a key technology to leverage a range of
connectivity options

Smart
Blending
Technology
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5G for Media
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