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1. Introduction Broadband United
BroadU provides more bandwidth, higher reach and better stability over the
standard twisted-pair telephone cable

« Multibillion meter cables for telephone applications are deployed in

Telecom Networks

Corporate Networks

In-house Networks

« The growing penetration of broadband access and higher bandwidth demand leads
to an increasing problem of crosstalk and interference

> BroadU’s mission is to improve the electrical characteristics of existing
copper line infrastructure through interference cancellation (IFC)

> BroadU’s solutions enables a significant higher value of cable assets for DSL
applications in the strong growing broadband market, especially when they
are time- or quality critical, for VPNs, for ASPs and for “Software as Service”
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1. Introduction Broadband United
Highly committed shareholders with deep industry knowledge and large client

network
Business Products
« Telecommunications « Communications
« Automation engineering
« Utilities « Communications theory
and simulation

» Corporate . |
- Company owner * Chip design
« Companies with history of * Product lifecycle

up to 67 years « Software
« Hardware

« Manufacturing

KT iAd T

Telecom equipment Consulting Chip design University

www.vierling.de www.ik-t.de www.iad-de.com www.Int.de/lit/
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Rufen Sie uns an!

M-net SDSL _ 0800 - 18 08 888

T Mo.- Fr. 8 - 20 Uhr
Breitband-Internet und ISDN-Telefonie
~ aus einer Hand!

5a. 9- 15 Uhr

M-net Regionetz

Sichere und redundante

Mit M-net S0EL haben Sie den optimmalen Telelkommunikations-anschluss: Sie profitieren von der 2 A,
Datenibertragung mit bis

Ieistungsstarken Kambinzs~~ == mrkmallam Denibhand Trbnemedaiimamm imd bmsbnmaiimebkime e Talafania

ELQ:QETEEE?;E;Z’ f;':tj:;; SDSL ist ideal fur den Einsatz in mittelstandischen
Unternehmen, insbesondere den Branchen EDV, Medien,
. Maschinenbau (CAD-Anwendungen) und
Medien, Maschinenbau (C Gesundheitswesen (Telemedizin, Radiologie,
o = Archivierung). Auch Unternehmen mit mehreren Standorten
in Bayern, z.B. Banken, Versicherungen, offentliche
Verwaltung und Handel, profitieren von den Vorteilen der

SDSL-Technologie.

Einsatzbereiche
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2. Neue Produkte fur Geschaftskunden (Beispiel Arcor)

Arcor-Business Arcor — Business DSL profi _

DSL profi

Maximale Performance fiir schneliste Internet-Verbindungen.

Prufessinneller_ SDSL- Gehen Sie bei der Internet-Perormance lhres Unternehmens keine
Anschluss, flexible Valumen- : 3 : : : ; :
Kompromisse ein. Mit Arcor-Business DEL profi profitieren Sie von maximalen

ggﬁﬂf&fﬁéﬁi””d Geschwindigkeiten, transparentan Tarifen und flexinlen Vertragslauzeiten.

®  Up- und Downstream mit bis zu 10Mbps
BENUHreRs # Flexible Yolumen- oder Flatrate-Tarife
| 2MpsUp-Downstream  [x] e Flexible Vertragslaufzeiten van 12, 24 ader 36 Manaten
Tarifart i & 4-Stunden-Kundenservice (365 Tage im Jahr)
|anumentarif (B-Emly v # |nklugive 4 oder 8 festen IP-Adressen

® \Wejtere Extras wie IP-Monitor, Gruality of Service

99 = und Service Level classic express verfiighar
r € mtl

Preizlizte heturter laden

Vertragslawfzeit i
| 36 Monate |w)

Bereitstelungspreiz 0 - €
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2. Neue Produkte fur Geschaftskunden (Beispiel Deutsche Telekom)

T Erleben, was verbindet FRBEMR LRRAADden; M
H B

Stantsefte  Produkte & Losungen  Erfolgsgeschichten  Wissen & Trends  Vorteilsprogranun  Partner

Aktionsangebote
reitbiand & Internet

it Internetzugénge Bl’eltband & Internet :

:: DSL Business

i CompanyConnect

:: Komplettangebote e

= Mobile Internetzugange Frodubte & Lésungen * Breitband & Internet * Internetzugdnge = CompanyConnect

i Sicherheitim Internet

:: Domain Mame Service Ubersicht  Details Yarianten Meue Generation  Info & Beratung
Telefonie &YolP

Bldrokommunikation CompanyCunnect

vemetzung & VPN Vier Varianten — ganz nach lhrem Bedarf

mobilitat

T CompanyConnect 10M

Produkifinder Mit CompamyConnect 10M erzielen Sie Bandhbreiten von bis zu 10 Mbit's dber lhren
Online-Berater Kupferanschluss, Sie starten bei 2,5 Mbit's Uhertragungsgeschwindighkeit und

steigen bei Bedarf kastenfrei in hdhere Bandhreitenstufen auf.
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3. Practical impact of crosstalk on SHDSL lines

« 2 bonded SHDSL.bis lines can 11,3 Mbit/s 11,3 Mbit/s

provide up to 11,3 Mbit/s (US/DS) \ l I

 Due to crosstalk, the theoretical
maximum can‘t be realised

crosstalk
« Customer is unhappy because he
wants 10 Mbit/s but gets only 7,4
Mbit/s (example)
* With Interference cancellation, theory reality
crosstalk can be compensated; full _ .
. . Example: data taken from real life
bandwidth can be provided SHDSL.bis setup
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3. Probleme durch Nebensprechen (Analogie zur Akustik)

Stérungen durch Nebensprechen
auch bekannt aus der Akustik

Kompensationsverfahren:

— Mikrofon nimmt
Stérungen/Gerausche auf

— In den Kopfhorer wird ein
gegenphasiger Schall
eingespeist, der die Stérung
kompensiert

Travel Line
Besonderheiten

® High-End-Reisekopfhiarer
= [atirliches, detailgetreues Klanghbild
B MojseGard™ 2.0-Technologie

® TalkThrough-Funktion

June 2009 CONFIDENTIAL Page 9



Broadband United

y w oo
BroadU \\*"} W n

4. Application: IFC for corporate customers

Home offices / Campus areas

IFC
WIFI SH \
basestatuj%E
IP network

More reach, bandwidth and stability
for symmetrical DSL connections

Headquarters

Braﬁch office
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4. Application: IFC for corporate customers
Business Case elements

« Additional revenue thanks to additional bandwidth

— E.g. 990,- € for 10/10 Mbit/s service instead of 690,- € for 6,8/6,8 Mbit/s
(300 €/month more revenue)

« Cost for additional unbundled local loop (as alternative to IFC)
— E.g. 10,50 €/month plus 50 €/year for handling (176 €/year) per additional line
« Additional unbundled local loop not available
— Loss of customer or reduced revenue
« Operations issue due to instability
— 1 —2 issues per year with cost of 200 €/case (up to 400 €/year)
« Gain new customers
— Up to 40% bigger geographical reach
« Improved customer satisfaction
— unpayable
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4. Application: Current focus of IFC
Typical symmetrical DSL services and applications

 The first release of the Interference Cancellation Product, i.e. IFC Interconnect
can improve the following DSL based products:

— HDSL (all variants)

— SDSL (all variants)

— SHDSL (up to 2,3 Mbit/s)

— SHDSL 2,3 Mbit/s bonded (commercial products are typically up to 9,2 Mbit/s)

— eSDSL/SHDSL.bis (up to 5,7 Mbit/s)

— eSDSL/SHDSL.bis bonded (commercial products are typically n x 5 Mbit/s)
« Applications which are often based on SHDSL

— DSLAM backhauling

— Mobile backhauling

— Ethernet in the first mile (EFM)

— Pseudo wire
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4. Applications: Actual implementation of IFC
Example: customer ordered a 10 Mbit/s symmetrical service on 2 lines

Central Office Customer premises

\
A"

SHDSL.bis - line 1

IP network [
' ‘ SHDSL.bis — line 2

Usually technician goes
onsite to do the installation
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5. USPs

Short ROI and significant customer benefits

Improvement of the electrical characteristics of existing copper cable infrastructure
through interference cancellation in order to:

YV V VYV VY

Increase possible bandwidth (50 %)

Increase geographical reach (40 %)

Increase cable utilisation (40 %)

Expand broadband services to all kind of copper cable networks

Reduce churn

Improve transmission quality and reliability -> reduce service cost
Support new applications and new revenue streams

Short ROI (< 12 month)

Who ever uses cables is our customer, because we provide solutions which
significantly increase the cable network value

June 2009
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6. Products and availability

IFC Interconnect (FPGA/ASIC)

Engineering samples available
Field tests starting in August
Mass rollout starting in October

Optimised use with business customer
applications (e.g. SHDSL, SHDSL.bis, etc.)

2 variants for CPE and CO side

— 48 V power supply and 4 x 4
compensation channels on CO side

— 230V/12 V power adaptor and 1 x 4
compensation channels on CPE side

Management interface (IP)
— Integration based on SNMP
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Contact

Georg Herrmann
Managing Director
Broadband United GmbH

Pretzfelder Str. 21
D-91320 Ebermannstadt

Phone +49-9194 97 320
Fax +49-9194 97 103

eMail georg.herrmann@broadbandunited.de
Internet http://www.broadbandunited.de
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