MEMS array enables Lambda Router to switch optical signals
of any wavelength, data rate, or protocol - can switch entire
Internet traffic in postage stamp size switch

Optical X-C
2-AXis Micromirror
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® 4x4 Array of 2-Axis Micromirrors
® 1mm mirror spacing /0.5mm mirror diameter
® Scalable to very large cross-connects (1024x1024)
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New communications software converges
networks, enables ISV applications and
simplifies network management

« Softswitch APIs create open
platform for multitude of
ISV-developed services

« Automation of planning,
provisioning and verification
for IP networks reduces
errors and speeds services
to customers

* Metering of usage and QoS
allows billing for IP services
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Softswitch disaggregates today’s switches, allows
migration of embedded base to next-gen networks
and enables ISVs to write custom services

» Softswitch allows next-gen
packet and today’s public-
switched networks to
Interwork seamlessly

e Service providers can offer
all standard telephony
services on packet-based
networks -transparent to
end users

* Open and flexible interfaces
allow ISVs to create new
services

4 :

Softswitch Model
Management
System
control control
PSTN Packet Data PSTN
Backbone /aTMm
Media Gateway Media Gateway
\_

J
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New tools for Automatic Verification of new

services ensures correctness & non-interference,
and speeds time to market

-
New tools and faster processors Eé(t:&;ct fConchart E*
i ' : maoael from ormulae /

reduce verification time by 10,000 source Code/' t0 test
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Complex new services can be added
correctly and quickly
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The art of making it (seem) simple

Distributed
Network
Controller

€- Tailer

Class 4

: runklng
e-ShOpper Gatewav

-- ___:// S

——— Web Server

Access ’

Web Server Web/Push Server
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Billing and accounting system
meters usage on IP networks

/
A N ne porP [ N denotes nc denotes
— — = S network | ‘netcounter’
Authentication — L e denotes
messages sent to POP [ — denotes
netcounters in — ] —~ it g A ‘authenticator’
real time r (e.g., radius, dhcp)
nc POP [ s
— —
Arbor/BP
> Netmediator ol
(warehouse,
_ o based on Oracle) [™A | strategist
* Accounting at the level of individual users J
(not just IP addresses) T
. ; . K
« Multiple applications roduets

— Verification of SLAS,
— Charging for new services and QoS guarantees
— Network analysis and business planning

* Monitor service quality and traffic profiles

 Filtering, classification and aggregation reduce large
volumes of usage data
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Provisioning system
for QoS-centric SLAs over IP VPNs

VPN batch
(in terms of SLAS)
« Traffic engineering of
multiservice traffic on IP @ﬁ St
N etWO I‘kS VPN batch (in terms v p
Of TSPEC, QSPEC) =
VPiN
« Enables IP service Topoey 08 |- Tvr;?c[éef;?ﬁfér tems o
. ) Spec,
providers to offer B Qspec)
) u i ¢ ¢
QOS'Cent“C SLAS VPN-Designer VPN-Designer
Incremental Reconfigurator
» Optimize transport xplicit . ——————
network utilization routes Edge EMS
Interface

'

Network element
provisioning commands
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Wireless technology breakthroughs reduce costs,
Increase capacity, and speed deployment of 3G
wireless systems

 New very high-frequency CMOS
chips enable wireless LANSs for
voice and data

* BLAST - multi-antenna system
provides up to 10-fold increase in
capacity for mobile Internet

e Optimization system reduces time
and costs and improves
performance of cellular systems

 Digital signal processing reduces
size and cost of power amplifier by
up to 60%
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Wireless LAN will quadruple

capacity and have built-in QoS to carry multimedia

WavelL AN

 New overlay
protocol
to carry high-quality
voice

* Improved signal
processing to
Increase capacity

 Speed: 11 Mbps
current, growing to
54 Mbps

Reinaldo Valenzuela
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BLAST: Signal processing increases wireless
system data capacity enabling portable
Internet/ WWW

e Scattering is turned
from a problem to an
advantage

Transmit Receive

* With enough computing °
power, N signals can be °
unmixed using N :
antennas N m],]m N

Antennas Antennas

e Capacity increases
linearly with number of
gntennas_and no e Full motion video
Increase In total power * Interactive applications

 Useful In urban areas « Rich Internet content and
and in-building wireless fast response

Lets wireless users access

Reinaldo Valenzuela 11



Wireless optimization tools brings networks
up fast and keeps them working

* Eliminates expensive and
time consuming drive testing

 Proven in full field
Installations throughout the
Americas

o Software-controlled smart
antennas will enable
continuous optimization for
outages, growth, and
changes in voice/data traffic
patterns

* True “Plug-and-Play” cellular
networks will be possible
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Bell Labs technology creates foundation for
3G services

Optimization tool increases the capacity

BLAST carries 10x more

of our networks by 50% and reduce data on UMTS
deployment time by two.
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Softswitch enables rapid, low cost
service creation in converged

wireless/wireline networks. Digital signal processing
End User reduces size and cost of

power amplifiers by up to 60%

Wireless Dat /\/\/' >
Gatewa . -
PI L>—>
Power Amplifier %
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Seven predictions for the new millennium

A mega-network of
networks will enfold the
earth in a communications
“skin” with ubiquitous
connectivity and
enormous bandwidth.
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Seven predictions for the new millennium

By 2010, there will be
SO many interconnected
devices that the volume
of “infrachatter” among
communicating
machines will surpass
communications among
humans.
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Seven predictions for the new millennium

Bandwidth will be too
cheap to meter.

Reinaldo Valenzuela 16



Seven predictions for the new millennium

Consumers and (@=ildslizycom
businesses will have Music.com T [[CSuekkasports' ; noutanzans coriniog

a vast variety of quokka.com
Individualized, custom { ‘ D
services -- written by

countless programmers
on an open mega-network.
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Seven predictions for the new millennium

Today’s Internet will
dramatically transform to
a broadband “Hi-IQNet” --
with natural interfaces,
with active Web sites, and
with software agents to
extract desired
Information via text, voice,
Images, and video.
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Seven predictions for the new millennium

The Mega-network or
Hi-IQNet will act as a
high-level mediator to
bring together humans
and information of all
Kinds.




Seven predictions for the new millennium

A new Age of Virtuality
will transform the way
people live and conduct
their business
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Communications in the New Millenium

Communications “skin”
over the earth

New age of m" Individualized,

“Vi ity” custom
virtuality % |
services
& i
Infrachatter >> human chatter
HI-IQ Net Unmetered Network =
Natural Language _

Active Web Cheap High-level
Bandwidth Mediator

Agents



