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Hefdbundin notkun - hver er porfin ad jafnadi ?

Dami um pjénustu Hradi til notanda Hradi fra notanda
2 UHDTV (4k) sjonvorp 50 - 100 Mb/s 2 - 4 Mbps

2 HDTV streymi 8-16 Mb/s 0,5 -1 Mbps
Internetnotkun, fjarvinna og leikir 25 - 50 Mb/s 5-10 Mb/s

loT smataeki 200 kb/s 200 kb/s
Heildarhradi ~ 80 - 170 Mb/s ~7-15 Mb/s

— mila

Source : https://www.ncta.com/whats-new/new-study-examines-internet-traffic-patterns-and-bandwidth-requirements



FIGURE 4
PROJECTED PEAK BANDWIDTH REQUIREMENTS - HOUSEHOLD OF 4
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® Download (Mbps)
1,500 ® Upload (Mbps)
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B

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
® Download (Mbps) 131 158 222 293 396 601 709 1,182 1,658 2,141
® Upload (Mbps) 73 98 160 203 302 529 633 1,100 1,570 2,044

- Early adopters, Radiologists, Power Users/Gamers, others may require much moce
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Source : https://www.allconnect.com/blog/broadband-speed-need-to-pass-2-gbps-by-2030



Human impatience is the killer app

. i 2 ‘ Peak bandwidth is key for the
Cloud interactivity S .
| user experience (human
Instant Gratification I | ImPatience s the killer app)
immersive VR I |

Sustained bandwidth
(all users, all the time)
is basic enabler

Virtual Reality (consumer)
8K video (4x)

Online backup / storage 0 " ith
. > 400+ pera Qrs with a
4K Video (4x) 1G service

Home security 20+ Countries with a

Multi-gig service
Web & Cloud apps
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Source : Nokia Networks



~ 9 dagar

250

Azetladur flutningstimi & 100GB skra

01:20

13:20
26:40
01:06:40
02:13:20
04:26:40

08:53:20

[
i

22:13:20

150 100 50
Klukkustundir

200

00

1 Gbit
500 Mbit
200 Mbit
100 Mbit
50 Mbit
25 Mbit
10 Mbit

1 Mbit

4
Gbit & sekundu

6

10 Gbit

10

mila



Setjum petta i samhengi...

How many GB is 20 minute of 4K video?
Using the H.264 codec as an example, here are approximate file size estimates:

Low bit rate (e.g., 20 Mbps): Approximately 1.8 GB to 2.2 GB
Medium bit rate (e.g., 50 Mbps): Approximately 4.5 GB to 5.5 GB
High bit rate (e.g., 100 Mbps): Approximately 9 GB to 11 GB

How many GB is a 2 hour 4K movie?
Below are rough estimates, and the actual file size can be more or less depending on the
specific video content and compression settings used.

Low bit rate (e.g., 20 Mbps): Approximately 180 GB to 220 GB
Medium bit rate (e.g., 50 Mbps): Approximately 450 GB to 550 GB
High bit rate (e.g., 100 Mbps): Approximately 900 GB to 1100 GB (1.1 TB)
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Bitahradi i adgangsnetum Regla Nielsen - 50% drlegur voxtur
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Nielsen's law

Moore's law

Heimild : https://www.nngroup.com/articles/law-of-bandwidth/

1 3
1983 1988 19

93 1998 2003 2008 2013 2018 2023 2028

Internet bandwidth

Computer power

Annualized
Growth Rate

50%

60%

Compound
Growth Over
10 Years

57x

100x

mila



Spa um bitahrada i adgangsnetum
- Gomul spa fra 2004 gerdi rad fyrir 10 Mbit hamarki
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Heimild : https://ipcarrier.blogspot.com/2014/02/bandwidth-growth-nearly-what-one-would.html



Veldisvoxtur i teekniframforum a 6llum svidum

Accelerating Growth
in Technology

(condensed)
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Margféldun i hinu smeesta sem i hinu steersta
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Video keyrir afram porfina fyrir aukinn afkost

What is the Current and Upcoming Internet Consumer Data Eén_feEr)?a/ gﬁg”a
Traffic Around the World? 1 EB =108 baet = 1000 PB (Petabaet)

1 PB =1000 TB (Terabeet)
1 TB = 1000 GB (Gigabaet
0 1 GB = 1000 MB (Megabaet)

Figure 13. Significant demand for bandwidth and video in the connected home of the future
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Heimild : https://dailywireless.org/internet/usage-statistics/



Data volume of global consumer internet traffic from 2017 to
2022, by subsegment

(in exabytes per month)

® Internet video @ Web, email and data File sharing @ Online gaming

— mila

https://www.statista.com/statistics/267194/forecast-of-internet-traffic-by-subsegment/



Margfoldun i netnotkun heimila framundan a naestu arum
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Country
{in ranked order)

Latvia

Spain
Lithuania
Fostugal
Haly

The Netharlands
Sweden
France

UK

Denmark
Norway

2l

Poland
Germany
Bulgaria
Shovenia
Luxemboury
Switzertand
Romania
Hungary
Bulgiur
Cyprus
Malta

Crech Republic
Slovakia
Austria
Croatia
Oreecs
reland
Haland

https://www.adlittle.com/en/insights/report/evolution-data-growth-europe
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Use of internet- conne(ted devices in the EU, 2020 and 2022

(% people aged 16-74
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Desktop vs Mobile vs Tablet Market Share Worldwide
Jan 2009 - Jan 2023
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% of each platform’s average
daily impressions by hour
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The share of offloaded traffic will only increase

100%
80%
Mobile and
Offload . Mobile
Traffic 60% Traffic
from Mobile
Connected 40%
Devices
20% Offload
Traffic
0%

2G 3G 4G 5G

The increasing percentage of traffic ‘offloaded’ from mobile networks to
Wi-Fi networks as a function of the cellular generation. Source: Cisco.
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Heimild: https://www.enea.com/insights/the-market-need-for-wi-fi-6-and-wi-fi-6e-in-the-5g-era/



m The evolution of a wireless revolution

Wi-Fi 4

IEEE 802.11n

Bands:

2.4 GHz, 5 GHz
Channel Bandwidths
20, 40 MMz

64 QAM

KEY ADVANCES

« WPA2 Security

« 4x4 MIMO

» LDPC Error Correction

~300
Mbps

2007

Wi-Fi 5

IEEE 802.11ac
Bands:

5 GHz

Channel Bandwidths
20, 40, 80, 160 MHz
256 QAM

KEY ADVANCES

» Up to 8x8 MIMO
« DL MU-MIMO

« Beamforming

2013

B Max. PC datarates

Wi-Fi 6 / 6E
IEEE B02.11ax
Bands:

2.4 GHz, 5 GHz
Channel Bandwidths
20, 40, BO, 160 MHz
1024 QAM

KEY ADVANCES:

« Best-in-class WPA3
security

« UL and DL MU-MIMO,
OFDMA

« Target wait time (TWT)

Il Mox Access Point data rates

Wi-Fi 7

IEEE 802.11be

Bands:

2.4 GHz, 5 GHz, 6 GHz
Channel Bandwidths
20, 40, 80, 160, 320 MHz
4096 QAM

KEY ADVANCES:

« Multi-link operation
(MLO)

« Multi-RU and
puncturing

« Managed QoS &
Restricted Service
Periods

2024
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M Wi-Fi 7 — More lanes and a wider VIP highway

Wi-Fi 7 doubles available bandwidth compared to Wi-Fi 6E, with three super-wide 320 MHz channels on the dedicated
6 GHz band, in addition to all of the channels on the legacy 5 GHz and 2.4 GHz bands.

Number of 40 MHz 80 MHz 160 MHz 320 MHz

available channels
el —— 17 oy ——

per bandwidth SPECTRUM

Wi- F|6

l

More densely packed cargo
When combined with the new 320 MHz channel bandwidths, 4K QAM delivers 2.4X faster speeds than Wi-Fi 6, with PC users

experiencing maximum speeds over 5 Gbps™.
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WiFi Market Forecast by Standard, 2019-2027
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https://iotbusinessnews.com/2022/08/09/48205-new-wifi-6e-and-wifi-7-standards-market-and-applications/



10x er ekki fyrsta stokkid i afkastagetu

COPPER EVOLUTION , Sy
BRIDGING THE GAP BETWEEN DSL & FIBER ,’ FTTH
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Hradi i adgangsnetum eykst jafnt og pétt
samhlida ljosleidaraveedingu

Mynd 31. Fjbldi xDSL og ljosleidara internettenginga Mynd 32. Hlutfall tenginga eftir nidurhalshrada tengingar
Picture 31. Total xDSL and fiber internet connection Picture 32. Total subscriptions by downstream speeds
100%
160,000 90%
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WA milli / Betweoen 500 - 1000 Mbit/s  m 1000 Mbit/s og meira / and more

mila

Heimild: Tolfraediskyrsla Fjarskiptastofu 2022



10x er ekki afangastadur heldur vegferad til framtidar

TWDM-PON

Time wavelength division multiplexing

25G PON

256 symmetrical PON

2.5Gb/s

&— 126b/s

AT
by ¢ =

10 Gb/s

(— 2.5 or 10 Gb/s

==

Upstream: 1.2 Gb/s

Upstream: 2.5 or 10 Gb/s

Upstream: 4 x 10 Giv/'s

Upstream: 10 or 25 Gb/s

Dawnstream: 2.5 Gh/s

One fiber feeder is spit to connect
midtiple users Total bandwidth is
shared between all users. Uses one
wavelength in upstream and one

n downstream

Downstrearn: 10 Gb/s

Same principals as GPON - but faster
Enables dual rates: symmetrical or
asymmetrical, Can co-exist with GPON,
25G PON and TWOM-PON on the same
fiber network

Downstream: 4 x 10 Ghy/s

Uses 4 wavelength pairs {4 in
upstream, 4 in downstream}, Multiple
wsers share a wavelength pair. Can
co-exist with GPON and XGS-PON

on the same fiber networks

Downstream: 25 Gh/s

Sarne as GPON and XGS-PON but
much faster. Enables dual rates
symmetrical or asymmetrical

Can co-exst with GPON, XGS-PON
on the same fiber network

Deployments: Most widely deployed
PON worldwide

Deployments: Accelersting
woridwide

Deployments: Limited

Deployments: For premium services
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