Exhibit No. {DP/LN-22)

About Us

IEC Homepage

Press Releases

History

IEC Fellows

Consortium Programs

Student Programs

University Program

Affiliated Associations/Forums
Media Spousors and Partners
ECEDHA Affiliate
Conferences & Events
Calendar

Speaking Opportunitics
Request More Information
Publications

Overview

Browse Subjects

Top Bestscllers

New Releases

Guidelines for Publication
On-Line Education

Overview

iForums

WebProForum tutorials

Virtual Exhibits

Product Profiles
Communications Technologies Program (CTP)
Sponsorship Prospectus
Contact Us

Contact Information

Email Us
E

i_xJ IEC On-Line Education

il Web ProForum

WEB PROFORUSR TUTDRIALS PRINGIPAL SPONSORS

- x| 22z Automating Distribution Frames

4. The History of Copper Automation

x| Cisco Systems x| Texas Instruments '] Verte! |

Docket No. UT-033044
January 23, 2004




_'_:-_cJ Web ProForums options

Order [EC Web
ProForum
Tutorials CD-
ROM
_Sponsorship
Prospectus
- Principal Sponsors

i
BROWSE

< All

- New Tutorials

» Broadband Access
Business and Strategy

" Issues
Electronic Design

" Engineering

- Fixed Wircless

- Mobile Wireless
Network Components

~and Design

_Optical Technologies
and Networks
0SS, Network

- Management, and
Testing

* Packet Networking
Services and

- Applications
Switching, Signaling,

- and Network
[ntelhgence

PROGRAMS

- iForums

- Wcb ProForums
- Virtuat Exhibits
- Product Profiles
~Communications

Technologies Program

SEARCH

To date, despite strong interest in implementing automated
distribution frames, there have been technology limitations
that have hampered scrvice providers from actually deploying
these types of devices. While cross-connecting technologies
have existed for some time, none have been able to meet all of
the aforementioned automated distribution frame

requirements in a cost-effective and scalable manner.

Historically, service providers first looked at
electromechanical solutions that leverage metallic relays as a
means of automating distribution frames. This type of
solution is known to be extremely reliable for cross-
connecting, having been used for many years in conventional
telecommunications equipment, such as voice switches.
However, it is difficult to build large non-blocking switches
with conventional relays, as they would require an enormous
amount of space and cost due to the size of individual relays
and the amount that would be required to create automated
distribution frames of significant size. A CO serving tens of
thousands of subscribers, for example, would require millions
of relays to establish any-to-any connectivity. As this would
take up a significant amount of equipment space and require a
vast amount of capital expenditure, this type of solution never
got put into practice in an automated distribution frame
application.

Service providers then turned their attention toward robotic
solutions. In this type of solution, robotic technology is used
to physically remove and insert pins when making a cross-
connect. While simple in concept, this type of solution never
quite matured into a viable technology for automating
distribution frames. That is because pure mechanical, robotic
solutions have reliability and maintenance issues due to their
moving parts. This limits their effectiveness in larger COs or
in environments where significant churn is experienced.

Perhaps the biggest "show stopper” for robotics, and all of the
other copper automation technologies previously examined
for frame applications, has been scalability. As COs vary
dramatically in size, automated distribution frames must have
the flexibility to grow in size, too. But, functionality cannot
be sacrificed in the process. Traditional copper antomation
technologies typically become blocking at higher port counts
or high port utilization. This dramatically limits their
performance in medium to large COs. Those that can provide
any-to-any connectivity in large deployments typically require
tremendous amounts of hardware to do so. Rather than
cxperiencing a linear growth rate, whereby the ratio of frame
ports to subscribers remains constant regardless of the size of
deployment, these solutions have a tendency to grow
exponentially. This means that for any-to-any non-blocking
connectivity to be maintained, the ratio of frame ports to
subscribers must grow at a geometric rate. Such growth
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requires enormous capital expenditures and dramatically
increascs the complexity of a network infrastructure.

Figure 3. An automated distribution frame solution that can
grow linearly to keep pace with subscriber growth rates is
more cost-effective and easier to deploy than one that grows
exponentially.
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