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HHI-Weltrekord in 2011
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Data transmission record quadruples

German scientists at the Fraunhofer Heinrich Hertz
Institute have transmitted the equivalent of 240 DVDs per
second over a fiber optic link, beating its own record,
previously achieved in 2005.

240 DVDs in one second,

transmitted over fiber optic

German and Danish scientists have set data trans et
abfilacgyer 3 29 kilometer (18 miles) fiber optic Ink In Berlin at a speed §f 10.2 terabits per
r approximately all the data included on 240 DVDs.

Scientists from the Fraunhofer Heinrich Hertz Institute (HHI) in Berlin, and the Technical University
of Denmark presented their results at the Optical Fiber Communications conference in Los Angeles
on Thursday.

"So far no one else in the world has reached such a high serial rate transmission using a high
pulse repetition rate, transmitted by fiber optics,” said Carsten Schmidt-Langhorst, an HHI
researcher, in an interview with Deutsche Welle.

The scientists beat their own record set in 2005, when they managed to transmit at a speed of
2.56 terabits per second.

Ab dl network d?

Even the HHI researchers themselves were surprised at this latest achievement.

"When we reached the record of 2.56 terabytes per second in 2005, I thought we were getting
close to the limit of what's doable,” Schmidt-Langhorst said. "Now, about six years later we
managed to provide a serial data transmission speed four times as high. I don't want to exclude
the possibility of an even faster transmission in the future.”

In order to achieve this astonishing speed, the scientists increased the data transmission pulse
repetition rate, which means that the light flashes transporting the data are sent faster and with
shorter breaks. In addition, they also increased the amount of data encoded in each pulse to four
bits, instead of the usual one.
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Rundfunk, Fernsehen, Telefon per Internet
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# | countryorRegion | FRBINFESM | MUIRFL 055" | Mitest Data | (% Pepulation) % Users
1 |China 1,336,718,015 22,500,000 485,000,000 36.3 % 23.0 %
2 |United States 313,232,044 95,354,000 245,000,000 78.2 % 11.6 %
3 |India 1,189,172,906 5,000,000 100,000,000 8.4 % 4.7 %
4 |Japan 126,475,664 47,080,000 99,182,000 78.4 % 4.7 %
5 |Brazil 203,429,773 5,000,000 75,982,000 37.4 % 3.6 %
6 |Germany 81,471,834 24,000,000 65,125,000 79.9 % 3.1 %
7 |Russia 138,739,892 3,100,000 59,700,000 43.0 % 2.8 % >
8 |United Kingdom 62,698,362 15,400,000 51,442,100 82.0 % 2.4 %
9 |Erance 65,102,719 8,500,000 45,262,000 69.5 % 2.1 %
10 | Nigeria 155,215,573 200,000 43,982,200 28.3 % 2.1 %
11 |Indonesia 245,613,043 2,000,000 39,600,000 16.1 % 1.9 %
12 |Korea 48,754,657 19,040,000 39,440,000 80.9 % 1.9 %
13 |lran 77,891,220 250,000 36,500,000 46.9 % 1.7 %
14 | Turkey 78,785,548 2,000,000 35,000,000 44.4 % 1.7 %
15 | Mexico 113,724,226 2,712,400 34,900,000 30.7 % 1.7 %
16 | ltaly 61,016,804 13,200,000 30,026,400 49.2 % 1.4 %
17 | Philippines 101,833,938 2,000,000 29,700,000 29.2 % 1.4 %
18 | Spain 46,754,784 5,387,800 29,093,984 62.2 % 1.4 %
19 |Vietnam 90,549,390 200,000 29,268,606 32.3 % 1.4 %
20 |Argentina 41,769,726 2,500,000 27,568,000 66.0 % 1.3 %
TOP 20 Countries 4,578,950,118 275,424,200 1,601,772,290 35.0 % 75.9 %
Rest of the World 2,351,105,036 85,561,292 508,993,520 21.6 % 24.1 %
Total World - Users 6,930,055,154 360,985,492 2,110,765,810 30.5 % 100.0 %
NOTES: (1) World Internet User Statistics were updated for June 30, 2011. (2) Additional data for individual countries and
regions may be found by clicking each country name. (3) The most recent user information comes from data published by
Nielsen Online, International Telecommunications Union, Official country reports, and other trustworthy research sources.
(6) Data from this site may be cited, giving due credit and establishing an active link back to Internet World Stats.
Copyright © 2000 - 2011, Miniwatts Marketing Group. All rights reserved.

\

© Z Fraunhofer

Heinrich Hertz Institute

Wolfgang Schlaak

15.11.2011

9



Fraunhofer
Heinrich Hertz Institute

Test

[C] 1-99KBps

[ 100-300KBps

[ 301-401KBps ,
402-550KBps Y
[ 551-660KBpS :
M 661-893KBps

W 594-1400KBps

M 1401-1900KBps

W 1901-2202KBps

Deutschland durchschnittlich 647 KB/s (5,18 Mbit/s)

Quelle: onlinekosten.de Quelle: Pando Networks
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Typ|SChe Datenraten Heinrich Hertz Institute

FTTH: Future-proof Infrastructure for Connected Home Services

“Connected Home"”

Next-gen TV
Upload DVD in 10mins Super Hi-Vision
1 channel 3D TV + 1xHD +3x HSI

Family: 2x HDTV + 2x HSI + up/download

A Typische

Family HD videocall Anwe n d U n g e n
2 channels HDTV + iPlayer
1GB backup in 10mins
HD PC videoconference
1x HD YouTube
[ Upstream Capacity (Mbps) l Tntesnel Downstream Capacity (Mbps) |
| | | | I | | |
1000%L 100 50 20 10 10 20 50 100 % 1000
1 1 1 1 1 [ 1 1 ~ .
T A Technologien

CATV/HFC-DOCSIS
FTTH/100M

FTTH/1G

Access Network Technology

FTTH versus other fixed-line technologies. Note that downstream and upstream scales are
logarithmic. Two-tone bars represent typical and best-case scenarios.

Quelle: FTTH Business Guide, FTTH Council Europe 2010
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Vorhersage zum Bandbreitenbedarf Heinrich Hertz Institute

Datenraten pro Haushalt
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Source: Currentanalysis, 2008

A 1Gbpsé 1@bps werden in den nachsten 2 Jahrzehnten erforderlich sein
A Breitbandzugang wird Teil der Grundversorgung wie Strom und Wasser
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43 Mrd. GB

1.8 Mrd. GB
' Gesamtvolumen pro Jahr

@ Durchchnittliches Datenvalumen
pro Anschluss und Monat

10,4 GB
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Reaktionszeit und Ubertragungsrate AT
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Ubertragungsrate
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1 Gbps bis zu 10 Gbps Uberall

A Zukunftige Datenraten flr Zugangsnetze
— Privat: 100 Mbps A 1 Gbps A 10 Gbps (long term)

— Geschatftlich: n x 1 Gbps up to n x 10 Gbps

A Symmetrischer Zugang (upstream = downstream)
A Breitbandzugang fur Jeden

A Verschiedene Technologien fur Zugangsnetzwerke

A Faserbasierte Technologien sind zwingend notwendig

I 'WDM Technologien sind von steigender Bedeutung
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Kupfer-basierte Zugangsldsungen

Home Bulding
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FTTB DSL
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FTTB MOCA Source: Alcatel Lucent Source: NSN, Infineon
A 100 Mbps symmetrischer Zugang tber VDSL2 fir kurze Distanzen
A 825 Mbps uber 400 m Kupferleitung mit Phantom-DSL*
A EuroDocsis 3.0 (8 Kanale) - DL: 400 Mbps, UL: 108 Mbps (shared)

Source: BMWI, IT Conference, 2009 *http://snapvoip.blogspot.com/2010/10/nokia-siemens-phantom-dsl-reaches-825.html
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A Einfuhrung
A Faserbasierte Zugangsnetze der nachsten Generation

A Mobilfunkbasierte Zugangsnetze der nachsten
Generation

A Zusammenfassung
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Anforderungen fur FTTH

A Lange Lebensdauer der Faserinfrastruktur, > 30 Jahre

A Open Access

A Skalierbarkeit und Flexibilitat

ADiIi e Faserinfrastruktur sol |l
A Einheitliche Komponenten und Subsysteme

A Einfache Installation

A Hohe Sicherheit und hohe Zuverlassigkeit

A Hohe Energieeffizienz und niedriger Energieverbrauch

A Niedrige Kosten (Installation, Betrieb)
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FTTH/FTTB Technologien Fradnnoier
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Ethernet switch

Aktives Ethernet
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Geringer Platzbedarf im
CO/PoP

>

>

Splitting PON
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Source: BMWI, IT Conference, 2009
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Optischer Zugang der ndchsten Generation | § s
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A : : : - WDM - PON
A 1 Gbit/s exklusiv, symmetrisch s ADVA

. . . 21000 Mb/s
A Bis zu 100 km Reichweite Met;lo/sigikona. per user
A Bis zu 1000 Teilnehmer pro System =0, Upto 100km

........

Flexible
Remote Node

A Unterstutzung fur Mobile Backhauling
Up to 1000 users
Courtesy ADVA (per system)

Premises
Equipment (CPE)
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