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To realize your VolP vision, 

in the dark • 

Capturing fast or hidden transients on your return band is critical to a successful 

VolP launch. But you can't catch them if you can't see them. 

Trilithic's DSP technology lets you take a snapshot of the entire return spectrum 80 times 

a second, so you can see burst transients that other monitoring systems miss. 

Plus, an exclusive limit system lets you see hidden ingress that appears at the same 

frequencies as legitimate carriers - the very frequencies essential to carrying uninterrupted, 

high quality VolP services. 

The bottom line? Clear voice requires clear vision. 

Visit www.VoIP-vision.com to find out more. 

(800) 344-2412 TRILITHIC 
INNOVATIVE ENGINEERING 

www.trilithic.com 
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Corning out of the cave 

L
ike a groggy bear waking from a long hibernation, the nation's largest telecom com-
panies are beginning to stir. But instead of feasting on a nearby cache of meat, the 
bear seems to be settling for a decidedly less-filling diet of fruits and berries. 

I find it astounding that the same companies that are out there touting their efforts to 
drive fiber into their networks so they can more effectively compete with cable TV operators 
will spend billions of dollars, untold months, and way too much intellectual capital to 
acquire nothing more than their telecom brethren. 

And here I was, all excited to see how the telcos' assault on cable's turf was going to 
pan out. 

Verizon's FiOS is supposed to be available to 3 million homes by year-end. SBC is push-
ing its Project Lightspeed ini-
tiative, and plans to spend 
$4 billion to put fiber in front 
of 18 million homes by the 
end of 2007. Over that plat-
form, SBC intends to roll out 
its U-verse suite of IP-based 
voice, video and data services. 

Now that's exciting stuff. 
Why then would SBC 

make a $ 16 billion bid to 
buy AT&T? The experts say 

The RBOCs might wish 

they could keep 

on hibernating 

ROGER BROWN, 

PuBusHER/Eprrolum. 

DIREcroR, CED 

such an acquisition would catapult SBC toward the top of the telecom world by giving it 
access to Ma Bell's extensive commercial contracts as well as the world-renowned brand. 

Likewise, troubled RBOC Qwest touched off what became a small bidding war for MCI 
when word leaked that it was mulling a $6 billion takeover offer. The day that news hit 
the wires I recall hearing comments like, "Two wrongs don't make a right," and "this is 
one case where one-half plus one-half equals one-quarter." It wouldn't be so funny if it 
weren't so true. 

Not to be outdone by the babiest of Bells, Verizon jumped into the fray with a formal of-
fer to buy MCI for $6.75 billion, an amount inferior to Qwest's sweetened offer of $8 billion. 

So what's going on here? Are Verizon and SBC serious about fiber and rolling out video, 
or are they more enamored with familiar brands like MCI and AT&T, which give them 
more share of a dwindling—but very familiar—market? 

Meanwhile, Time Warner Cable has rolled out an IP-based telephony service in each 
and every one of its 31 divisions, and at the end of 2004 had 220,000 phone customers. 
Cablevision is stealing telephony marketshare in the Northeast with its Optimum Voice 
service, which passed the 250,000 subscriber mark in December and is adding 1,000 new 
customers per day. 

Comcast might prove to be the last straw when it makes good on its promise to roll out 
VoIP to 15 million homes in 20 different markets this year and to the rest of its footprint 
in 2006. In all, Comcast predicts it'll gamer 20 percent marketshare of homes passed with 
VoIP within five years. 

If that comes true, the RBOCs just might wish they could keep on hibernating. • 
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22 CAPACITY 

Drilling for bandwidth 

30 

As in prospecting for oil and gas, uncovering new 
bandwidth reserves is often a matter of money and 
effort expended. The good news is that cable opera-
tors now have a variety of tools to help them exploit 
their resources, ranging from " drop-in" amplifiers, 
switched broadcast, and forcing the digital conver-
sion, to boosting existing 750 MHz and 870 MHz 
cable spectrum to 1 GHz and beyond. 

By Jeff Baumgartner 

COMMERCIAL MARKETS 

Gunnin' for big game 
Medium-sized businesses may prove to be the 
• tastiest game in the cable operator's hunt for the 
commercial customer, but which technological 
weapon will bag the most prey? 

By Karen Brown 

COVER PHOTO ILLUSTRATION BY DON RUTH 101,0e' 



Expand your HSD Footprint 
And Get Your Share of the $ 100 Billion Commercial Services Market 

Businesses, MDU's and vertical markets like 

hotels, airports and universities are all 

soures of new and incremental high-speed 

data revenue. Now, you can extend your 

brartd—and maximize he full potential of 

your broadband data network, easily and 

eccnomically—with proven applications 

from ARRIS TeleWire Supply®. 

Our Integrated Commercial Services Platform ( ICSP) 

enables broadband operators to easily implement 

network solutions that are best suited to your 

unique applications. 

By leveraging our access to snultiple manufacturers 

and developers, we can provide creative solutions 

that maximize ROI potential for each opportunity 

using the most current technologies available. 

1-88-TELE WIRE 

www.arrisi.com 

www.arrisistore.com 

ARRIS 

TeleWire Supply® 

WIRELESS DOSIS® PLANT EXTENSION 
Wireless DOC% plant extension technology from 

ARCWAVE enables you to easily and cost effectively 

extend your network into uncovered areas. 

MDWHOTEL DATA NETWORKING 
coaXmedie allows you to provide high speed data 

access over existing in-building coaxial ( TV) cable 

without expensive wiring upgrades. 

WI-FI/WLAN SOLUTIONS 
Highly secure and reliable wireless networking 

products from Colubris Networks TM for WLAN, 

VPN and "Hot Spot" applications. 
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Integrated Commercial Services Platform (ICSP) 

Revenue generating high speed data 
for commercial maitrts: 
• Sail to Medium Size Business (SMB) 
• Small Office/home Office ( SOHO' 
• Medium to Lye Size Business ( MB) 
• Use Business ( LB) 
• Multiple Dwelim Unit. ( MOO) 
• Keels 

'SMB 

ri Secure 
Enterprne MAN 

SMB 

A 
Hardeird Works, 
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Enhancement 
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The decoupled CMTS provides flexibility and scalability, while an integrated approach may 

be more manageable and reliable, at the expense of greater flexibility. Operators will thus 

face some tough decisions about architectural tradeoffs. 

BROADBAND BUSINESS 

I 4 RemotePipes offers Internet mobility. 
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16 To catch a cable thief. 

16 SCTE seeks nominations. 
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40 TV-TO-GO 

Cable operators and satellite service providers hope to become the "king of the road" with portable DVR services aimed 

initially at consumers' cars. 

44 COUNTING ON CONTENT 

Steve Wadsworth, president of the Walt Disney Internet Group (WDIG), discusses how WDIG has crafted broadband content to keep 

consumers engaged, as well as build a growing advertising segment. 
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3 IN PERSPECTIVE Are Verizon and SBC serious about fiber and video? Or are they more 
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CableServ 
( Amplifier Upgrades 

New Equipment Rebuild 
Quote More Than _ 
Expected? 

MSOs are utilizing CableSery Amplifier Upgrades'as a solution 
to add revenue-generating bandwidth on channel-locked systems, but at a 
fraction of the cost of purchasing and installing new equipment. 

What is a CableSery Amplifier Upgrade® 
A CableSery Amplifier Upgrade® expands the capabilities of your  existing 
GI/Motorola, C-COR, Philips, Scientific Atlanta and other Amplifiers by increasing the 
forward and return bandwidth while retaining amplifier spacing, and activating the 
return path utilizing CableServ's Hybrid Equipped Return Amplifier and Return Kits. 
Forward path bandwidth upgrades include 450 to 550, 550 to 625, 550 to 750 & 
750 to 860 MHz. 

Feel Comfortable with CableSery 
CableServ's core business is upgrading amplifiers. Over our ten years of 
engineering and employing amplifier upgrade solutions, we have developed an 
extensive inventory of tried and tested amplifier upgrade solutions. We are 
structured to deliver amplifier upgrades, armed with a skilled CA1V team, 
state-of-the-art network analyzers, and a 40,000 square foot engineering and 
manufacturing facility. 

750 -> 860 MHz 

750 MHz Line Extender Upgraded to 860 MHz 
No Re-Spacing Required 

Call CableSery and ask for your CableSery Amplifier Upgrades® 
Introduction Package. 1-800-668-2033 

CableSery Amplifier Upgrades 
A Fraction of the Cost of a New Equipment Rebuild 
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LATEST NEWS AND INSIGHT 

Charter switches it up in St. Louis 
harter Communications has " up-
graded" its video-on-demand plat-
form in St. Louis, essentially re-

placing existing VOD gear from 
Concurrent Computer Corp. with servers 
and software from rival vendor C-COR 
Inc. Charter has since said it plans to re-
deploy the Concurrent gear in another 
market yet to be disclosed. 

CO 

It marks the first big win for C-COR 
since closing an $89.5 million deal to ac-
quire nCUBE Corp. earlier this year. 

It also marks the second time Charter 
has changed out its video-on-demand in-
frastructure in the St. Louis system—once 
because of necessity, and now once by 
choice, apparently. Before awarding its head-
quarters system to Concurrent, Charter 
used servers and backoffice software from 
Diva Systems, a soup-to-nuts VOD vendor 
that went bankrupt in May 2002. 

Concurrent CEO Gary Trimm noted 
that Charter's move was not a "wreck 
out," but a move that stemmed primarily 
from the MSO's decision to regionalize 
VOD vendors. 

Charter's decision also gives more cre-
dence to cable's migration toward "open" 
VOD backoffice systems designed to work 
with different types and brands of video 
servers. N2 Broadband (now part of 
Tandberg Television) and C-COR both 
have integrated their backoffice platforms 
with other vendors. SeaChange and 
Concurrent have yet to announce integra-
tion deals with third-party server vendors. 

RCN tees up 10-meg tier 
RCN Corp. has once again raised the bar on residential cable modem service 

speeds, this time capping the downstream of its high-end tier at 10 Mbps. 

RCN has launched the new service, dubbed MegaModem Mach 10, across all 

its markets. Customers who take RCN's 7 Mbps service will automatically be up-

graded to the 10 Mbps service. Those taking the company's 5 Mbps service will 

be moved to a 7 Mbps tier for no additional charge. 

RCN's latest upgrade follows a general trend by cable operators that are be-

ing careful to not fall into a price war with DSL. Among recent moves, Comcast 

Cable is in the process of upgrading its flagship tier to 4 Mbps downstream and 

its high-end tier to 6 Mbps. Time Warner Cable has boosted the downstream cap 

of its primary Road Runner tier to 5 Mbps from 3 Mbps. 

V
ideo server startup Arroyo 
Video Solutions Inc. has 

moved ahead with a platform 

that supports native 10-Gigabit 

Ethernet broadband networks and 

can push out up to 5,000 standard-def 

video streams per 3-RU server. 

Support 

for 10-Gig 

networks and 

the additional 

streaming ca-

pacity will po-

sition Arroyo 

to meet the demands of expanded 

VOD libraries, higher usage patterns 

and HDTV-on-demand services, ex-

plained David Yates, Arroyo's vice 

president of marketing arid business 

development. 

Arroyo's competitors also have 

plans for the technology SeaChange 

International and Concurrent 

Arroyo gets 
10-GigE 
with it 

Computer Corp. officials said they 

have 10-Gig plans in the cards for 

2005. C-COR Inc., which recently 

acquired nCUBE Corp., said it will 

incorporate 10-Gig when it believes 

the technology is mature to the point 

of commoditization. C-COR said it an-

ticipates that could °Calf by mid-2006. 

8 CED/MARCH 2005 



DOCSIS' Monitoring 
Protecting revenue and reducing costs 

Embedded and External Transponders 

DOCSIS 

HMS 

Proprietary 

In tocay's competitive word. cable 

operators must actively monitor 

their networks as they roll-out 

new interactive services. 

Alpha Technologies embedded 

and external DOCSIS transponders 

enable operators to reduce cost 

and better manage their HFC 

network, resulting in increased 

profits and market share. 

Alpha Technologies member of The Group'. mena.alpha.com tel: 360-647-2360 fax 360-671-4936 
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CableCARD installations 
hit 25,000-plus 

T
he cable industry has installed about 25,000 
CableCARDs, up from the 700 the National 
Cable & Telecommunications Association 

t ci»rted to the Federal Communications Commission 
back in August 2004. 

Willkie Farr & Gallagher, a law firm representing 
Comcast Corp., revealed the figure in an FCC Ex Parte 
document filed with the FCC on Feb. 10. Of the 25,000 
CableCARDs deployed, about 12,000 have been provided 
by Comcast. 

The filing noted some details tied to a Feb. 9 meeting be-
tween Comcast SVP of Strategic Planning Mark Coblitz, Comcast Chief Policy Advisor 
James Coltharp, FCC Commissioner Michael Copps, and Copps' senior legal advisor, 

Jordan Goldstein. 
There, Coblitz pushed cable's position 

that the industry should not be prohibited 
from deploying set-tops with integrated se-
curity, noting that the CableCARD deploy-
ments so far should demonstrate that the ca-
ble industry is fully honoring its commit-
ments to support the CableCARD and that it 
is working in good faith toward a two-way 
Plug & Play agreement with the consumer 
electronics industry. 

The cable industry has pressed the FCC to 
either lift or extend a deadline that operators 
be banned from distributing set-tops with 
integrated security by July 1, 2006. A ban on 
boxes with integrated security, the industry 
has held, will impede cable's progress toward 
low-cost digital set-tops, because CableCARD 
support adds unnecessary costs to the picture. 

The Consumer Electronics Association, 
however, has called on the agency to retain the 
current deadline, arguing that CE com-
panies would find themselves at a com-
petitive disadvantage without uniform 
support for the CableCARD interface, 
and that the equipment required for 
the interface will not reach commodity lev-
els without a mandated ban on boxes 
with internal security. 

Terayon sheds 
silicon tech 

All Technologies Inc. will pay 

$14 million to acquire the cable 

modem silicon intellectual property 

of Terayon Communication Systems 

Inc. ATI plans to use Terayon's silicon 

technology and expertise to build 

DOCSIS-based two-way capabilities 

into set-tops and digital TV chipsets. 

The sale closes another chapter 

on Terayon, which has been reposi-

tioning itself for profitability by shift-

ing its focus on cable modems, mul-

timedia terminal adapters and digi-

tal video equipment. Last fall, 

Terayon announced it would cease 

investment in cable modem termina-

tion system products. 

Terayon once had grand plans 

for its silicon division. In October 

2001, the company announced plans 

to spin off the unit under the name of 

'media Semiconductor, and sell 

chipsets to other cable modem and 

CMTS suppliers. 

10 CED/MARCH 2005 

A
merica Online and Time 
Warner Cable have finally 

joined forces on a broad-

band service that will combine an 

AOL front end with high-speed con-

nections from Road Runner. 

Under the deal between corpo-

rate cousins, AOL will handle the ad-

vertising and search applications for 

the new offering and the Road 

Runner portal. Time Warner Cable, in 

turn, will provide subscription billing 

and customer care, and provide an 

undisclosed 

share of sub-

scription rev-

enue to AOL. 

Among 

the goals, the 

companies 

hope the 

move will 

beef up advertising and premium 

service revenues, and entice AOL's 

dial-up subs to migrate to broad-

band. 

AOL and Time Warner Cable ex-

pect to introduce the new service 

"over the next several months," ac-

cording to company executives. 

The AOL-TWC offering will include 

unlimited high-speed access and 10 

hours of dial-up connectivity. In addi-

tion to a new AOL client, the service 

will set up AOL.corn as the default 

home page. Time Warner Cable will 

continue to sell Road Runner on a 

stand-alone basis, however. 

The companies 

099;3' did not disclose 

4,1 - 

AOL, TWC 
do the 
high-speed 
dance 

j specific pricing, 

but noted they 

will test a range of 

price points 

during the 

initial rollout. 



Meeting the demands of an on demand world: CCiR 
WWW.C-COC.COM 

Please visit our booth at the upcoming NCTA show in San Francisco. 

Interoperability, Software Now Keys to Revenue-Generating Services 

and Efficient Network Management 

C-COR Solutions 

In today's competitive environment, systems operators are being asked to build and maintain complex, sophisticated 

infrastructures, as well as develop a compelling bundle of next generation revenue-driving services including video, 

voice, data, and On Demand. 

In addition, they are trying to gain a customer base being wooed by as many as three competing providers in a single 

market. Amid this murky, complicated, and highly competitive environment, the industry is fighting back. 

Enter the new C-COR, a trusted partner to the cable industry for more than 50 years. It has listened carefully to its 

customers who have invested billions of dollars in network upgrades as it developed products and services to meet the 

demands of an IP-driven world. 

Meeting the demands of an on demand world': CDCOR 



Meeting the demands of an on demand world Meeting the demands of an on demand world' 

C-COR recognized that the most efficient platform for this new environment includes standards-based components that 

work together to deliver a full end-to-end suite of hardware, software, and management tools for best-of-class 

services.Over the last year, the company has acquired Alopa Networks, Stargus, and nCUBE to bring its all-IP vision to market. 

C-COR has organized itself into three separate but complementary business units, allowing customers to 

effectively manage the migration. These performance-driven groups include C-COR Solutions, C-COR Access and 

Transport, and C-COR Network Services. 

C-COR Solutions offers operators a choice of a complete, integrated, application-oriented IP suite of back office 

automation tools for network content, subscriber, and workforce management, as well as advanced advertising and 

On Demand services. Or, with the interoperable capabilities incorporated into the product lines, customers also have 

the flexibility to build their own end-to-end suite. 

"The clear message from our MSO customers is that they need help generating new revenues, achieving greater 

network efficiencies and lowering costs. We've built C-COR Solutions on that foundation," says Ken Wright, CTO of 

C-COR. "We focus on ways to help our customers build profitable, predictable services infrastructures while also 

providing the ability to choose exactly the technologies and software they need at each phase of the network lifecycle. 

Through our acquisitions, we are creating valuable synergies at C-COR among our three groups. It will allow quick access 

to the parts of a network that are potentially ready to deliver new services while maintaining flexibility." 

C-COR Solutions Group and the New C-COR 

C-COR Solutions consists of four key disciplines: Advanced advertising and On Demand hardware and back office 

management; service assurance, including policy management; mobile workforce; and fulfillment. 

"The Solutions group is part of a collaborative effort with C-COR's two other business units to simplify technology, 

facilitate its implementation, and enable operators to confidently manage the changing needs of increasingly 

demanding subscribers," says Mike Pohl, President of C-COR Solutions. "Our belief in simplicity and interoperability 

sets us apart.We support open architecture solutions rather than proprietary technology platforms, which streamlines 

operations for our customers saving them valuable money and time." 

Driving revenue through advanced advertising and On Demand 

On Demand and digital advertising are growing markets, projected to reduce churn and leverage revenue opportunities 

at the local, regional, and national levels. As both content libraries and customer expectations grow, the need for network 

efficiencies increases. 

Proven integration expertise, interoperability, scalability, and an understanding of the nexus between storage and 

content are all necessary elements to deliver cost effective and reliable On Demand products to market. 

Advanced advertising is also evolving quickly. The ability to deliver digital-to-analog, digital-to-digital and 

digital-to-HD from a single platform using automatic, one-step distribution and centralized system and content 

management all lower advertising costs for cable operators and provide a smooth migration path to the latest 

digital television technology. 

C-COR simplifies the deployment of On Demand content and digital ad insertion systems with the market's most 

powerful video server and a comprehensive set of software tools for session and resource management, content 

management, entitlement management, and operations monitoring. 

Service assurance means healthy networks 

Yet delivering On Demand services requires a healthy network, and C-COR's service assurance is the only 

comprehensive, combined and integrated platform designed to monitor all broadband services and the overall 

health of the network. With nearly $ 1 billion in lost revenue due to churn, and the emergence of two-way services 

such as VOD, HSD,VolP and more, ensuring the health of cable's transport network becomes paramount. 

What makes C-COR's service assurance solution unique is its ability to monitor, analyze, and recommend ways to 

increase a network's health and vitality by observing the entire network, not just portions of an MSO's service offering or 

network.The end result is a set of timely and preventive metrics of an MSO's network and service offerings that ensures 

any outage or bandwidth efficiency issues are resolved quickly and cost efficiently before they impact the customer. 

And, with DOCSIS standards moving to Packet Cable/Multimedia, and SIP to NGNA, along with ever-changing 

business strategies, real time network monitoring is crucial. C-COR's services assurance platform allows a holistic 

view of the network and the tools to manage and maintain it efficiently. 

Efficient, mobile workforce lowers costs 

C-COR's service assurance component is closely tied to its mobile workforce solution, providing a natural bridge 

of information to a cable operator's workforce system. 

Its product suite is part of C-COR's Mobile Workforce Manager that is designed as a set of products that proactively 

manage service delivery and network integrity, and is a product-oriented solution, not project-oriented. 

Mobile workforce is also saving operators significant dollars, evidenced by an average of 60 percent fewer repeat 

calls and a significant reduction in the cost of truck rolls, most notably, follow-up truck rolls. 

Additionally, customers are reporting dramatic operational savings using automation, which manages scheduling, 

routing, and workflow management tools combined with real-time communications between the operations cen-

ter and mobile workforce. It is also a vital link to the fulfillment side. 

Subscriber fulfillment reduces time-to-market 

The company's fulfillment solution is the only end-to-end integrated subscriber management system that 

includes work flow management, subscriber management, an open interface based on industry standard SOAP, and 

device provisioning that includes data, voice, and residential gateway. 

It provides an easy-to-use GUI tool for MSOs to model new service offerings in their efforts to reduce time-to-market 

and is an invaluable tool for the reliable and secure provisioning of VolP. 

Yet with networks becoming even more complex and sophisticated, the bar is being raised in integrating a myriad 

of network elements as the march towards IP-based services intensifies. 

C-COR's answer is the easily extendable architecture of its fulfillment solution which allows future services 

through simple add-on components, and a single integrated solution, as opposed to a point solution from different 

vendors, for workflow, device provisioning, and VolP security. 

Concludes Pohl: "We bring flexible and reliable solutions backed by 50 plus years of trusted products to the 

market. C-COR Solutions is a true representation of the new C-COR and its mission to bring a fully integrated suite of 

products and services to the cable industry." 
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CableLabs releases PacketCable 1.5 

-w
 ith little fanfare, CableLabs has released a new iteration 
of the PacketCable specification that fuses together 
some previous versions and adds important new fea-

tures such as fax support. 
PacketCable 1.5, released on Jan. 28, essentially combines 

PacketCable 1.1, 1.2 and 1.3 into one tidy document. That leaves 
PacketCable 1.0 and PacketCable 15 as the two active specs re-
lated to certification and qualification for cable VoIP equipment. 

PacketCable Multimedia, a spec that provides QoS for a wider 
range of IP-based services and applications, remains untouched, 
explained Ed Miller, vice president of advanced network systems 
at CableLabs. 

"It was the right time for PacketCable to make this change," 
Miller said, noting that cable operators have migrated from the tech-

nology development period to a deploy ment phase. "The core ar-
chitecture and extension of telepho-
ny [services] are done," he added. 

PacketCable 1.5 includes the pri-
mary elements of 1.1 (electronic sur-
veillance and high availability), 1.2 
(inter-domain VoIP), and 1.3 ( call 
management server-subscriber pro-
visioning). The 1.5 version also sup-
ports additional enhancements and 
features, including fax relay capabil-
ities and the incorporation of ad-
vanced audio codecs from Broadcom 
Corp. and Global IP Sound. 

Infinera has photonics in the chips 

I
nfinera has developed a photonics platform that con-

denses and integrates multiple optical elements-includ-

ing lasers, modulators and receivers-onto one chip. 

Infinera, which was founded in 2001 and developed the 

silicon in-house, is using that technology to power a metro-

politan optical platform called the DIN. Instead of dealing in 

electronics, Infinera's platform deals in 

optical waves. In typical analog-

to-digital and digital-to-analog 

conversions, operators require a 

spate of components to do that 

converting. Infinera integrates all 
of those components. 

"Now we have a low-cost 

way to go from photonics to 

electronics. This eliminates the 

need to manage the optical 

core as optical waves. If I'm 

managing performance and 

error correction, I can do it all 

digitally [with this technology]," 

explained Rick Dodd, Infinera's 

director of marketing. 

In the cable arena, the com-

pany views it as a prime compo-

nent for the transport of regular 

The Infinera DTN. high-speed data services, as well 

as video-on-demand and high-definition television content. 

The DIN is capable of pumping out 100 Gbps per line 

card, or 400 Gbps per chassis. 

Infinera's only announced customer is Freenet, an ISP 

based in Germany that operates a 1,800-kilometer core net-

work connecting cities such as Frankfurt, Leipzip and 

Dusseldorf. Freenet is using Infinera's platform to support 

more than 6 million subscribers. 

The Freenet deployment "provides îrst proof that inte-

grated photonic circuits...are carrying mainstream applica-

tions," Dodd said. 

TiVo opens up 
In a move that shares some aims of the CableLabs Open-

Cable Application Platform (OCAP), DVF! pioneer TiVo said it 

has opened its doors to third-party software developers. 

Following up on the company's new "Tahiti" service 

strategy, TiVo's software development <it (SDK) will give 

third-parties the ability to create new applications that ride 

alongside the TiVo service. 

Those applications, to become available to Series2 DVR 

customers, will be hosted by TiVo servers or run locally on 

customer PCs. Among early apps, TiVo pnvisions program 

and movie guides, local weather info, aid multiplayer 

games. 

TiVo is backing the initiative with a co itest for developers. 
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Can customers tune in your 
triple play services? 

turn-up troubleshooting 

I  

monitoring maintenance 

Digital Video, Voice & Data PCR Jitter —) s..» DAM 
DOCSIS/EuroDOCSIS Spectrum Analysis Return Path 
Packet Loss Cable Modem Emulation IPNolP Service 

Sweep 
MPEG-2 
Optical 

Not without Acterna's Broadband Test and Management Portfolio 
From the edge to the core, Acterna's bundled sets of instruments, systems, and software give you the power to quickly detect, find, 

fix, and prevent triple-play service problems. Broad range capabilities include validating the physical layer, performing cable modem 

emulation, analyzing the MPEG-2 transport stream, and identifying and managing IP and VolP traffic in real time. The result: Acterna's 

Broadband Test and Management Portfolio gives you a clear picture of network and service performance 24/7. All Acterna products 

are backed by the same market-leading service, support, and expertise you experienced from Wavetek. It is The Acterna Advantage. 

To learn more, call 1-866-ACTERNA or e-mail rahl nfceacterna.com. For all the details, please visit acterna.com/tripleplay. 

Visit us at the NAB show in Vegas, April 18-21, in booth SU10043 to see the latest advancements in MPEG analysis! 
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GigaBeam does high speeds at high frequencies 

G
igaBeam Corp. is using a new 
$25 million round of capital to 
fuel the technology behind a 

fixed wireless system capable of data 
speeds as high as 1.25 Gbps. 

GigaBeam's "WiFiber" platform de-
livers point-to-point links in the 71-76 
GHz and 81-86 GHz bands. Later this 
year, the company plans to deliver products 
capable of 10 Gbps. The technology uses 
a tight beam (less than 1 degree) in that 
FCC-licensed spectrum. 

"It's wireless fiber in the air," said com-
pany Chairman and CEO Louis Slaughter, 
who claims that GigaBeam's system can de-
liver the same reliability of fiber up to one 
mile. The platform itself is capable of de-
livering data services to links as far as 10 
miles, he added. 

Slaughter estimates that the GigaBeam 
system can be deployed for $1 to $3 per 
megabit per month. 
That compares fa-
vorably to a tradi-
tional T-1, which can 
run $500 to $ 1,200 
per megabit per 
month, he said. 

Whereas WiFi 
and WiMax are con-
sidered copper alter-
natives, Slaughter 
views his WiFiber 
platform as an alter-
native to fiber because it can provide con-
nectivity to the metro access network via the 
cheapest POP (point of presence) in the 
area. WiFiber, he added, also isn't hindered 

R
emotePipes is giving cable operators the ability to 
roam, if they want to. Counting 

customers such as Adelphia 

Communications, Shaw Communica-

tions, Rogers Cable and Charter Com-

munications, RemotePipes, a small firm 

based in Minneapolis, provides access 

to about 10,000 Wi-Fi hotspots (and tradi-

tional dial-

up access) 

around the 

world that, 

in turn, can 

be tapped 

by cable high-speed subs 

who are looking to get Internet access even while they'r , 

on the road. 

Although RemotePipes' IPR Roamer platform works with 

other types of service providers, "cable was a natural fit for 

us," said company CEO Doug Bonestroo, noting that the 

company's technology is specifically tailored to service 

small- and medium-sized businesses. 

RemotePipes' cable MS0 customers, he added, only 

have to direct their subscribers to a co-branded landing 

RemotePipes 
offers Internet 
mobility 

GigaBeam has 10-Gig on the roadmap. 

by the fiber backhaul issues a technology like 
WiMax is expected to encounter. 

"WiFiber is the 
final key that's been 
missing in the 
last mile access," 
Slaughter claimed, 
noting it can comple-
ment the technology 
of ILECs, CLECs 
and cable operators. 

GigaBeam, found-
ed a year ago and 
headquartered in 
Herndon, Va., moved 

ahead last July with a beta link in New York 
City that connected the Trump Hotel near the 
Lincoln Center to Trump-owned multiple 
dwelling units on the west side of Manhattan. 

page. " From there we handle everything, and pay [the 

cable operator] a 35 percent revenue 

share," Bonestroo said. 

The service itself charges users by 

the minute. "People love that it's not a 

subscription," he added. RemotePipes 

charges about 1 cent per minute for local 

dial-up, and up to 40 cents a minute for 

a Wi-Fi connection in areas like Europe. 

While that might sound expensive, 

Bonestroo points out that in some 
regions of the world, people can 

expect to pay $5 per minute for a 

simple phone call. 

Cable VolP subs jump 900 1)1 
The number of North American cable VolP 

jumped to about 500,000 in 2004, a 900 percent in( 

2003's totals, according to Infonetics Research. 

Operator spending in the area matched sha 

subscriber growth. Infonetics surmised that Nor 

American MSOs spent $123 million on VolP gea 

compared to $63 million in the year prior. 

rcent 
Jbscribers 

rease from 

p VolP 

h 

in 2004, 
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Complex optical connections on demand? Child's play— with the right partner. 

You'll grow much faster with anywhere-anyt:me connectivity at your fingertips. OpVista's innovative virtual switch architecture makes 

building a flexible optical network as easy as clicking a mouse. Need to change a connection? Simply click again. Our tunable optics 

(R-OADMs) fet you set up wavelength connections on demand without sending out technicians or disrupting service. Now you can beat 

your competition to the revenue, connect to more customers and lower labor costs too. It's easy as chad's play, but OpVista's virtual switch 

architecture is also loday's most serious, aggressive Golotion for getting ahead and staying there. www.opvista.com or 866.694.4437 

OPVISTA 
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To catch a cable thief 

..... 

—cw research from the Cable & \ 
Telecommunications Association for Marketing 
i CTAM) suggests that operators must discard 

a "one-size-fits-all" approach to signal theft in favor of 
deterrence tactics that target specific groups based on 
how aggressive or passive they are in filching service. 

Cable theft is not a minor financial issue. According to 
the National Cable & Telecommunications Association 
(NCTA), signal theft costs the cable industry nearly $6.6 
billion a year. 

The CTAM study defined individuals as belonging 
to distinct categories of theft. The study derived be-
havioral and attitudinal data from how each of 1,666 re-
spondents scored in a series of 18 theft scenarios. 

"Aggressive theft," representing five percent of the 
base, identified those who scored very high on both the 
aggressive and passive scenarios, and viewed cable theft 
as a minor ethical infraction. The category includes peo-

ple who are actively stealing cable service, and those who see nothing wrong with others steal-
ing cable and would not do anything to stop them. The group also included individuals who 
would steal signals if presented with the opportunity. The study recommended that the best 
way to deal with this group is to make it technically more difficult for them to steal services. 

"Passive theft and enablers," representing 21 percent, scored high on passive scenarios, 
but lower on the aggressive ones. This group is less deliberate with theft (i.e. moving to a new 
home and linking to a hot drop). This group's perception of the seriousness of signal theft 
is somewhere in the middle, and it has a stronger anti-theft sentiment toward intentional theft. 

CTAM said targeted communications are likely to be the most effective and success-
ful with the " passive theft and enablers" segment. Specific tactics include focusing on the 
theft of the channels themselves rather than the service itself, and to "make it personal" 
by explaining that the theft can hurt individuals as opposed to companies. 

"Copyright theft," a newer segment, represents 37 percent of the base, and includes 

people who are apt to copy movies, software and music illegally via the Internet. This seg-
ment can also be a subset of the other three theft groups identified by the study. 

SCTE seeks nominations 
The Society of Cable Telecommunications Engineers (SCTE) is accepting 

nominations for awards to be handed out during the Society's annual Cable-Tec 

Expo, including the Member of the Year, Hall of Fame, and Safety honors. 

'SCTE has set a nomination deadline of Thursday, March 31, 2005. Nomination 

forms are available on the Web (www.scte.org/membership/index.cfm?pID.26). 

'SCTE will formally introduce the award winners at the Expo awards luncheon, 

set for June 15 in San Antonio. 

M
otorola Inc. has Gealed a 
deal to acquire Ucentric 

Systems, giving the set-top 

maker a suite of whole-home 

entertainment networking software. 

Financial terms were not d sclosed. 

Founded in 

1999, Maynard, 

Mass.- based 

Ucent,ic has 

been 3 strong 

advocate of 

whole-home 

digital video recording tecI-Inology 

that enables users to watch -ecorded 

video and music and photos in multi-

ple rooms and on multiple devices. 

Despite being a small cpmpany, 

Ucentric has managed to cobble 

together deals with larger service 

providers such as VOOM and 

DirecTV, as well as with a ré nge of 

manufacturing and technology 

partners such as Broadcom Corp., 

Samsung and Entropic 

Communications. 

Motorola 
snaps up 
Ucentric 
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Ucentric and Motorola 

announced an integration deal last 

year. Motorola is on target to ship 

set-tops-including the DVR-capable 

DCT-6208 and DCT-6412-ouifitted with 

Ucentric's software by the second 

half of 2005. 

Ucentric CEO Michael Collette will 

stay on as a consultant with Motorola 

for an unspecified time. 
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UNCOVER THE TRENDS OF YOUR CABLE SYSTEM. UNRIVALLED ADVANCE WARNINGS. 

WITH ITS ADVANCED MONITORING CAPABILITIES, THE 

REALWORX PERFORMANCE VERIFICATION SYSTEM 

DETECTS TRENDS EARLIER THAN ANY OTHER SYSTEM ON 

THE MARKET. 

UNPARALLELED RESPONSE TIME. 

BY PROVIDING YOU WITH THE EARLIEST HEADS UP IN THE 

INDUSTRY, REALWORX ALLOWS YOU TO RESPOND TO 

PROBLEMS WITH THE UTMOST SPEED AND EFFICIENCY, SO 

THAT YOU CAN GET THE MOST OUT OF YOUR NETWORK. 

ONE SOFTWARE SOLUTION FOR COMPREHENSIVE DIGITAL QAM, CATV 
ANALOG AND RETURN PATH/INGRESS AUTOMATED PERFORMANCE MONI-
TORING FROM 1 MHZ TO 1.5 GHZ 

ENSURE CONTINUITY OF CUSTOMER SERVICE BY MONITORING DIGITAL 
CARRIERS SUCH AS HIGH SPEED INTERNET, DIGITAL TV, VOD AND VOIP TO 
DETECT SIGNAL DEGRADATION BEFORE CUSTOMER SERVICE IS DISRUPTED 

SAVE TIME AND MONEY BY RESPONDING QUICKLY AND ACCURATELY TO ANY RF 
PERFORMANCE FAILURES 

FULLY INTEGRATES WITH SUNRISES HIGH PERFORMANCE AT2000/2500HM 
SERIES SPECTRUM ANALYZERS, AT1600 SERIES RF SWITCHES AND 
CM SERIES METERS 

SNMP TRAP FORWARDING AND HISTORICAL TREND ANALYSIS FOR UP TO 
365 DAYS 

FOR MORE INFORMATION, VISIT www.sunrisetelecom.com 

OR TALK TO ONE OF OUR SALES REPRESENTATIVES TODAY. 

JUST ANOTHER WAY 

WE'RE UNCOMPLICATING " 

IREA.I__IN co we Joe 

SUNRISE TELECOM 
BROADBAND 
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Terayon makes wireless a snap 

T
crayon Communication Systems has 
introduced a wireless home net-
working module that snaps onto 

the vendor's line of TJ700x DOCSIS cable 
modems. 

Terayon said the Wx-54G module lets 
operators deploy home networking capa-
bilities to cable modem customers without 
incurring networking equipment costs across 
the entire deployed based of cable modem 
customers. The Wx-54G only works with 
the Terayon TJ700x series, however. 

Although vendors have migrated to ca-
ble modems with integrated home net-
working capabilities, there are millions of 
stand-alone cable modems in the field, 
noted Joe Benigno, vice president and gen-
eral manager of Terayon's home content ac-
cess solutions division. 

Ile estimates that lerayon has 3 million 
700-series modems installed. U.S. MSOs 
that use Terayon 700-series modems in-
clude Adelphia Communications, Comcast 
Cable, Cox Communications and Time 
Warner Cable. 

Cable modem gateways are "taking up 
the slack" where stand-alone cable mo-
dem shipments are declining, but Terayon 
wanted to introduce a product that would 
work on the installed base, he noted. 

Among its features, the Wx-54G sup-
ports 802.11g, and an Ethernet port, and 
can enhance the device's wireless footprint 
via a three-foot extension antenna. 

Terayon did not release specific pricing 
on the module, but the module costs more 
than a stand-alone modem. 

Terayon is also looking at the possibil-

Terayon's 

wireless 

module connects 

to the primary modem. 

ity of creating modules that support 
HomePlug, a home networking technolo-
gy that uses existing power lines. About a 
year-and-a-half ago, Terayon considered 
a VoIP module, but found th idea to be 
cost-prohibitive. 

Terayon also has an integrated cable 
modem gateway on its product roadmap, 
Benigno said. 

Comcast 
invests in 
RGB 

ROB Networks 

has polished off a 

$12 million round 

of funding from a 

group that includ-

ed participation 

by Comcast Interactive Capital (CIC). 

The round also included help from 

Mitsui & Co. Venture Partners and from 

existing ROB investors Accel Partners 

and Kleiner Perkins Caufield & Byers. 

The latest round "will enable 

us to accelerate our efforts to deliver 

a family of products for effectively 

expanding a cable operator's usable 

bandwidth," said ROB President 

and CEO Adam Tom, in a written 

statement. 

CableLabs integrates testing 

D
iscovering that one head may in fact be better 
than three, CableLabs has pooled all of its testing 

resources. 

The newly streamlined System Evaluation Group now 

heads up all certification, qualification and verification testing 

for projects such as DOCSIS, CableHome and PacketCable. 

Heading the group is Craig Chamberlain, who was pro-

moted to the new post of vice president of system eval-

uation. There, he will spearhead testing for 

CableHome, DOCSIS, Digital Program 

Insertion ( DPI), PacketCable and Open-

Cable. Previously, he was director of certifi-

cation for broadband access at CableLabs. 

The testing integration applies to the first 
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certification wave of the year, which kicked off Jan. 17. 

CableLabs said the decision was in response to a growing 

number of products that integrate functions from the various 

CableLabs specifications and projects. Cable modem gate-

ways, for example, use both DOCSIS and CableHome. Set-

top makers, meanwhile, are integrating DOCSIS capabilities. 

The new group is made up of six unit heads: Mark Meyer, 

director of interops; Maria Stachelek, director of 

program management; Mark Guzinski, direc-

tor of lab facilities; Jesus Lopez, program di-

rector of certification for data; Robin Sam Ku, 

manager of certification for multimedia; and 

Craig Richardson, manager of certification 

for video. 



the triple play from Ciena 
With Ciena, it's easy to deploy and grow 

any service — HDTV, VolP, on-demand, 

high-speed data, and more — all over one 

converged network. Ciena's simple-to-

operate and scalabfe platforms are 

proven in five of the top six cable operator 

networks and pass over 15 million 

homes. With over 99.999% availability 

in current deployments, ours is the 

most reliable, cost-effective convergence 

option you can get. Your network can 

generate more revenue at a lower cost. 

Let Ciena make that happen for you. Now. 

YOU SEE A NETWORK. we see a guy who can't 
imagine how he ever lived without VolP and HDTV. 

TRIPLE PLAY 

Doevnload our 

Triple Play 

Aplication Note at 

: > ciena.com/tripleplay 



Channeling the telcos 
They've abandoned video before. Will they do it again? 

T
he turn-of-the-century futurist S. Colum Gilfillan 
believed technology evolved in a sort of biological fash-
ion, progressing not in revolutionary leaps, but in incre-

ments that arose from a steady flow of relatively small ideas. 
Yet even this conservative thinker was wholly smitten by a 

new invention called the telephone. In 1912, Gilfillan predicted 
that within 30 years, telephone networks would allow the com-
moner to summon up a three-dimensional presentation of a 
Shakespearean play to a sort of home theater in the living room. 

It turns out that Gilfillan was off by about 60 years. But let's 
not quibble over timing. He got some of it dead-on. 

Telephone networks of today indeed are capable of delivering 
video content on-demand to the living room, the office or even a 

Have a comment? Contact Stewart via 

e-mail at ss edit@comcastnet 

wireless PDA (we'll overlook the whole 3-D business for now). 
Whether it's a marginally acceptable IP video stream over a DSL 
connection, or a full-fledged MPEG-2 video channel delivered 
by the likes of Qwest Communications in Phoenix, there's no 
question that souped-up phone networks can do the TV dance. 
The laborers now digging trenches on behalf of Verizon in the 
suburbs of Boston are working to produce an even more prodi-
gious "telco" network boasting downstream data rates of a heady 
30 Mbps or more. Industry titans like SBC pledge to devote bil-
lions of dollars in capital this year to build out TV-capable net-
works that will fill in the final piece of the phone-wireless-data-
video bundle. These are heady times in telco-TV land, to be sure. 

But a short walk down memory lane reminds us there were 
similarly grand ambitions stirring in the mid- 1990s. And the eco-
nomic forces that ultimately sidetracked the telco-TV effort then 
still sound a meaningful echo now. 

The most visible of the telco TV initiatives of the 1990s bore 
names that today seem quaint in a sort of Walt Disney-imagines-
the-future way. " Stargazer" was the name for Bell Atlantic's 
Virginia-area trial of an on-demand TV service that fed movies 

and episodic TV programs to about 1,000 homes over a DSL 
network. " Americast" was the joint venture of Walt Disney Co. 
and several regional Bells. The granddaddy of them all, though, 
was "Tele-TV," a name so steeped in optimism and artifice you'd 
swear it had been invented in 1956. 

Howard Stringer, the well-respected chairman and CEO of 
Sony Corp. of America, ran the joint venture of Nynex, Pacific 
Telesis Group and Bell Atlantic from its 1994 inception through 
its 1997 dissolution. We shall charitably describe tha t 36-month 
interlude in Stringer's career the way parents dismiss a rocky 
time for their kid during adolescence: they were " the lost years." 

Eight years later, it is impossible to conclude that Tele-TV 
accomplished anything. The thing did have its ritual grand pro-
nouncements, of course, such as the projection of reaching 25 
million homes by 2000 with traditional video channels and 
newfangled interactive services. By the time its partners shut 
the venture down early in 1997, a humbled Tele-TV was talk-
ing about aspiring to 2.5 million homes by 2002, using the rel-
atively unremarkable technology known as MMDS to beam 
wireless video signals. There was nothing new, interactive or 
revolutionary about it. 

What doomed Tele-TV, though, wasn't so much a failure of 
will as the allure of a prettier maiden. In 1997, a new federal law 
promised that if telephone companies behaved nicely toward 
competitors, they could earn the prize of selling long-distance 
service. The phone companies dumped cable TV in about the 
same time it took Britney Spears to annul a Vegas wedding. 

The history lesson to remember here is how quickly the tele-
phone companies beat a path away from video and toward a 
much more familiar domain. In 2005, even as telcos avow that 
this time they really mean it, another siren song can be heard 
wafting through the industry's boardrooms. It's the call of the 
mega-merger. SBC-AT&T. Verizon-MCI. Sprint-Nextel. What-
ever the combination, the immediate prospects for immediate 
growth in the telephony sector suddenly seem to be looking a lot 
more attainable the old-fashioned way: by buying it. 

It was telling that in all the back-slapping and hand-shaking 
going on over the SBC-AT&T merger last month, all the talk was 
about cost savings and wireless possibilities and revenue from 
business customers. Nobody mentioned much about video. 
Which suggests that even in the modern, bundle-happy digital 
age, telcos and TV may remain anything but a twisted pair. • 

Stewart Schley writes about media and technology from 
Englewood, Colo. 
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Comfortable Size 
Even More Comfortable Price 

Now you can get the CATV industry's smallest handheld 

signal level meter with a price to match. 

The latest development from Trilithic's new XFTP division, 
the TR-2 performs fast, efficient signal level measurements 
and other basic HFC installation tests. 

• 5-870 MHz standard frequency coverage 

• Dual channel display 

•Tilt display 

Plus, with XFTP products, you also get excellent quality, 
service and technical support. Because being comfortable 

is about more than a comfortable price. 

f 

TR-2 
Installer's Signal Level Meter 

TRILITHIC 

$399MO 

To find out more about the TR-2 and the entire XFTP 

product line, contact one of the distributors below or visit 

www.FieldTechProducts.com. 

SCOTT CABLE 

COMMUNICATIONS, INC 

FARMINGDALE, NY 

PH: 631-694-7157 

web. www.members.aol.com/scnewyork 

PTL TEST EQUIPMENT, INC 

JUPITER, FL 

PH: 561-747-3647 

web:www.ptItest.com 

JONES BROADBAND 

INTERNATIONAL 

OCEANSIDE, CA 

PH: 760-631-2324 or 800-397-8897 

web: www.jonesbroadband.com 

CUSTOM TOOL SUPPLY 

AURORA, CO 

PH: 800-784-2163 

web: www.custorntoolsupply.com 

COMMUNICATIONS 

& ELECTRICAL SUPPLIES, INC 

NEOSHO, MO 

PH:417-451-1789 

web: www.ceslive.corn 

VISIONCORP DISTRIBUTION 

DALEVILLE, IN 

PH: 800-72 I -0025 

web: www.visioncorpdistribution.com 

''These distributors are only authorized to sell Trilithic's XFTP products. For all other Trilithic products, please visit www.trilithic.com 



DRILLING 
FOR BANDWIDT,I 

D
epending on who you talk to 
these days, cable operators—if 
they hope to keep up with the 
demand wrought by new serv-

ices—can either continue to pump band-
width from their existing wells, or drill even 
deeper to uncap that next, big "gusher." 

As one might surmise, those who are 
selling the drills and bits believe cable is 
better off taking the latter path. 

The good news is that there's band-
width aplenty in those HFC networks if 
operators want to drill for it. But how 
much bandwidth they obtain depends on 
how deep they want to go and how much 
they want to spend. 

There are several key drivers impacting 
cable's need to either add bandwidth or to 
be much more efficient with the band-
width it already has. 

Chief among them is high-definition 
television (HDTV), a rapidly growing serv-
ice that gobbles up bandwidth at about 
four times the rate of standard-definition. 

Video-on-demand (VOD) is also 
poised to take a big bite out of cable's 
bandwidth as operators expand their li-
braries well beyond the 3,000-hour range, 

A pipeline full of 

options can help 

MSOs keep pace 

with the 

spectrum 

demands of 

HDTV, VOD, 

'channel 

bonding,' 

and digital 

simulcast 

By Jeff Baumgartner, Editor 

customers increase their sage of on-
demand fare, and MSOs in roduce more 

bandwidth-stretching HD- OD titles. 
Another bandwidth sp • ge is digital 

simulcast, an all-digital migra on technique 
that, at least in the long run, enable ca-
ble operators to reclaim anal bandwidth. 
The irony, of course, is that 'tal simulcast 
actually costs more bandwid upfront be-
cause it calls on the operator r. replicate its 
entire analog lineup in the ital tier. 

Yet another trend that co a apply pres-
sure on cable's bandwidth i a technique 
called " channel bonding." xpected to 
play a central role in the rthcoming 
DOCSIS 3.0 specification, c nel bond-
ing (also known as the "wid and proto-
col" in some vendor circles) rtually fus-
es together multiple 6 M channels, 
thereby enabling cable oper ors to offer 
data speeds that rival or per aps surpass 
those offered by fiber-to-t e-premise 
(Fri P) network operators. 

"Wideband is certainly nic if I can ex-
pand the digital spectrum to eclaim the 
analog spectrum, which is the aster plan 
down the road," says John Ma son, direc-
tor of cable products for Cisco ystems Inc. 
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CableSery amplifier 
upgrade from 550 MHz 
to 625 MHz or 750 MHz 

to 870 MHz with 
active return 

Used equipment rebuild 
@ 550 MHz or 750 MHz 

with active return 

New equipment rebuild 
@ 750 MHz or 860 MHz 

with active return 

$0 

Comparative costs per mile 

$7.000 to $ 10.000 
r  r  

$ I 2,000 w $ 16,000 

$2K $4K $6K $8K $ 10K $ 12K $ 14K $16K $ 18K 

Comparing costs: According to CableSery data, expanding bandwidth via "drop-in" 

amplifiers can be cost-effective on a cost-per-mile basis. Source: CableSery 

Although conventional wisdom holds 
that bandwidth pressure will come from nar-
rowcast services such as VOD and high-
speed data, those two potential problem chil-
dren can be pacified through node splitting. 

"All of the bandwidth pressure is com-
ing from broadcast services such as HDTV 
and digital simulcast," says Mark Palazzo, 
vice president and general manager of ac-
cess networks for Scientific-Atlanta Inc. 

Several tools have emerged to help op-
erators, and each one has its good sides... 
as well as possible side effects. 

Skimming the surface 
In systems below 750 MHz, a tech-

nique that's gaining traction is the " drop-
in" amplifier, which can beef up band-
width to 750 MHz or even 860 MHz with-
out the massive construction and expens-
es associated with a full upgrade. 

Companies like CableSery Inc., for ex-
ample, are seeing plenty of activity in urban 
systems that are experiencing a bandwidth 
crunch, but still need to remain competi-
tive by launching new services such as 
telephony, HDTV and VOD. 

"The benefit is that it's significantly 
cost-effective if you need more bandwidth, 
because you're using equipment you've 
already paid for," says CableSery President 
Audley Alexander. 

In addition to saving money over tra-
ditional upgrades (see chart, above), the 
technique also saves time. CableServ, 
Alexander notes, upgraded a "major" ca-
ble system in Canada with 10,000 miles of 
plant in about six months. A full build, he 
points out, could take three to five years. 

Although an amplifier upgrade in 550 

MHz is a known path with known costs, it's 
not the only path. 

"If we haven't upgraded those [550 
MHz] systems, there's probably a good rea-
son—either it's too costly or there's low [sub-
scriber] penetration," says David Fellows, ex-
ecutive vice president and chief technology 
officer of Comcast Corp. He estimates that 
1 or 2 percent of Comcast's footprint falls 
into the two-way, 550 MHz category. 

Comcast is considering cutting every-
thing to digital virtually overnight during the 
next year or two in such systems. In those 
situations, an operator like Comcast might 
also maintain a "lifeline" analog video serv-
ice that offers just the over-the-air broadcast 
networks and must-carry channels. 

Another bandwidth-saving tool avail-
able to operators is switched broadcast. 

Like VOD, streams of networks in the 
"switched" tier are only activated when 
requested by the subscriber. While that 
technique has been discussed as an op-
tion for cable for about three years, only re-
cently has there been any trial activity to 
point to. At the SCTE Conference on 
Emerging Technologies in January, 
BigBand Networks shared the results of 
two trials: one with Cox Communications, 
and one with an operator yet to be named. 

With some data to show how the tech-
nology works and how it applies to exist-
ing networks, the next question is how the 

technology shakes out versus other tools, 
notes S.V. Vasudevan, BigBand's chief ar-
chitect and vice president of systems engi-
neering. 

Whereas switched broadcast was seen as 
simply an interesting technology two years 
ago, those conversations have since grown 
to "more concrete actions," Vasudevan says. 

"As MSOs shift from what are the stats 
and technical familiarity of switched 
broadcast, the questions now seem to be 
more of an operational theme—how do I 
roll this out; what does the architecture 
look like?," he adds. 

Both Charter and Comcast have not 
announced plans to use switched broadcast 
technologies, however. 

"I wouldn't say switched broadcast is 
not attractive to us. I think it's a migration 
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The bandwidth evolution: This representative system shows how spectrum has been ex-

panded in recent years to accommodate new cable services. One idea on the board is a 

jump to 1 GHz, which would give operators more headroom for HD. One potential 
downside: existing cable set-tops do not tune above 870 MHz. Source: Scientific-Atlanta 
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Being a broadband operator has never been for the faint of heart. Considering the rate of 

change needed to keep up with the demands of today's network infrastructure and 

operations, the pressure can be almost mind-boggling. Transitioning to an IP-based 

network. Brirging new on-demand services online. Rolling back on truck rolls. And the 
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DRILLING FOR BANDWIDTH 

path that comes after digital simulcast," 
says Pragash Pillai, Charter's president, 
advanced engineering-digital video. 

For Comcast, whether or not to do 
switched broadcast is a product of timing. 
"If no one was doing this today, then we 
might do it," Fellows says. "You have to 
go out of your way to do switched broad-
cast," he says of the added hardware and 
software required. 

Instead, Comcast, as well as other op-
erators, is actively adding downstream ca-
pacity by migrating from 64 QAM to 256 
QAM, which expands the downstream 
from 30 Mbps to 40 Mbps. 

"If I go to 256 QAM, I free up a third of 
my channels," Fellows says. "That is one of 
the things we're doing...and one of the rea-
sons I say we're okay with 750 [MHz]." 
Shifting to 256 QAM is one of the steps 
Comcast is taking to help it prepare for 
forthcoming digital simulcast deployments. 

Yet another tool in the toolkit is the ad-
vanced codec. Although DBS and the telcos 
appear to be moving faster with advanced 
compression deployments, cable, despite its 

massive MPEG-2 legacy, will realize big 
benefits when it decides to pull the trigger. 

"In terms of HD, [advanced codecs] 
will get the bandwidth monster back under 
control," says Mike Caldwell, senior di-
rector of multimedia products at AMIS. 

Driiting deep Bandwidth expansion 
Of course, another sure-fire way to con-

trol those monsters is to build more band-
width. But that method is proving by far to 
be the most controversial. 

Scientific-Atlanta, for one, has been 
out front with a strategy to boost exist-
ing 750 MHz and 870 MHz cable spec-
trum to 1 GHz. Like other amplifier 
upgrades, S-A's approach is purely an 
electronic upgrade, meaning it does not 
require operators to dig up yards, re-
place cable, and add power capacity. 

Palazzo believes that the additional band-
width will be needed to support new services 
as HD. But he sees digital simulcast as one 
of the key drivers because operators will 
have to grapple with the real value of an 
analog tier for some time still. That means 

Charter guides the field 

A
[though cable operators have plenty of tools in the toolbox to increase 

bandwidth or to use it better, Charter Communications has established 

a best practices guideline of sorts concerning capacity allocation. 

Charter sets aside eight 6 MHz channels for VOD upfront, but is using only 

four of them on average-a buffer that sets a " guard rail" on the system, notes 

Pragash Pillai, Charter's president, advanced engineering-digital video. 

"On VOD [bandwidth], for the foreseeable future, I don't see any issues for Al 

us," he adds. "The great thing is that it's a narrowcast service. There are a bunch e-
tricks you can use...breaking nodes, for example, to manage the bandwidth." 

Monitoring tools also help operators keep tabs on VOD contention. Some 

systems might be provisioned for 7 percent contention, while another might 

run at 5 percent. "We can then upgrade intelligently, instead of doing up-
grades across the board," Pillai says. 

For broadcast services Like HD, Charter provides guidelines to the field de-

signed to keep bandwidth efficiency in check. For satellite HD programming 

from premium networks such as HBO, Shovvtime and Starz!, Charter allows for 

three HD channels to squeeze into one slice of 6 MHz spectrum. For off-air 

broadcast, some networks require that Charter carry the full 19.39 Mbps. In 

those cases, the operator can put two feeds into one 6 MHz slot. 

For systems looking at digital simulcast, Charter requires that they have 

VOD deployed. That way, they can drop the linear pay-per-view from eight 

to four channels. 

"We get four channels back right away, and [that decision] drives VOD, 

which is a more efficient use of bandwidth," Pillai says. -3B 

Afliiiiiálguab 

they'll still need access to that valuable chunk 
of spectrum to support analog services. 

"Eighty analog channels will be here for 
a while," Palazzo says. "We believe to cut 
back on the analog offering is a negative 
from a marketing standpoint, and is some-
thing that does not play into cable's strength." 
A move to 1 GHz just scnitches the sur-

face when one looks at the approach being 
marketed by Xtend Networks. Its overlay 
system raises the bandwidth bar to 3 GHz. 

Xtend's technology initially was seen 
by operators as a method to offer com-
mercial services over existing HFC net-
works. That discussion, however, has re-
cently turned toward residential services, as 
well, according to Xtend CEO Bill Keating. 

"The immediate traction was with instal-
lations on the commercial side, but all opera-
tors are thinking more deeply out medium-
term needs on the residential side," he says. 

Still, there's a big problem with overlays 
that offer consumer services in the higher 
spectrum range, as most deployed digital 
cable set-tops do not tune above 870 MHz. 

Xtend tries to answer that problem via 
a customer-side device that converts the fre-
quencies back to a level the existing CPE 
was built to understand. 

S-A, meanwhile, has incorporated 
1 GHz tuning capabilities on its set-top 
roadmap. 1 GHz tuning will be available in 
S-A boxes by the end of this year and into 
2006, Palazzo says. 

The legacy tuner boxes would be pre-
served, he adds, because only subscribers 
who are accessing services in the higher 
spectrum would require the newer boxes. 

Despite the obvious capacity benefits 
of bandwidth expansion, not everyone 
agrees that it's a good long-run strategy. 
ABRIS' Caldwell, for example, believes that 
the so-called "bandwidth bubble" will ex-
ist for only about five years as more content 
is accessed on-demand and operators fi-
nally reclaim chunks of analos bandwidth 
during the all-digital transition. 

Bandwidth expansion also carries 
with it a stigma on Wall Street, where 
"overbuild" and "upgrade" are treated 
like four-letter words. 

Craig Moffett, vice president and senior 
analyst of U.S. cable and satellite broad-
casting at Sanford C. Bernstein & Co. LLC, 
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acknowledges that cable operators are loathe 
to return to Wall Street about more capital. 

"The market would almost certainly 
look unfavorably on another round of cap-
ital investment," he says, but is quick to 
point out that a bandwidth expansion in 
this day and age by a cable operator would 
be massively less capital-intensive than the 
last round of upgrades. 

Of course, some operators don't have to 
worry about Wall Street dictating the strat-
egy of the company. Cox Communications, 
for example, went private late last year, 
and could decide to expand bandwidth 
without having to worry about Wall Street 
breathing down its neck. 

Still, cable can expand bandwidth de-
spite the stigma—if the message is crafted 
correctly, Palazzo believes. 

"Don't confuse [bandwidth expan-
sion] with the upgrade," he says. "There's 
a negative connotation from Wall Street 
when you're talking about a multi-billion 
dollar investment." 

He notes that a typical U.S. housing den-
sity (85 to 95 homes per mile) can be ex-
panded from 750 MHz to 1 GHz for as little 
as $30 to $35 per home, electronics and labor 
included. Xtend, meanwhile, is not provid-
ing many specifics on costs, other than to say 
it provides good bang for the buck—upstream 
and down. Xtend expects to provide more fi-
nancial details in a paper it will present next 
month at the National Show in San Francisco. 

Boosting bandwidth beyond 870 MHz 
can give cable a solid return on investment 
and produce a superior platform that 
gives the industry " the ingredients to 
make a very nice story to Wall Street," 
Keating insists. 

But it appears that operators are not 
ready to tell that story. In fact, many believe 
that the latest upgrade will give them plen-
ty of bandwidth to fit the bill. 

"The bottom line for Comcast is that our 
750 MHz and above systems have adequate 
bandwidth and an adequate bandwidth 
management plan to handle all of the serv-
ices in our foreseeable future," Fellows says. 

"Right now, we don't have any plans to 
go to 1 GHz," Pillai says. "I don't think we 
can continue to upgrade our plant. It nev-
er ends if you keep doing that. I think we 
will need to use the best technology to 

manage our bandwidth better. There are a 
lot of tools in the toolbox that we can still 
use to facilitate that." 

But he does agree that bandwidth ex-
pansion s not just a capital issue. It also im-
pacts operations. " It's a wider spectrum 
that you have to maintain," Pillai says. 

Palazzo acknowledges that "operators 

are currently looking at all alternatives to 
solve that problem. Bandwidth expan-
sion is certainly one of the alterna-
tives...but there's a reluctance to publicly 
or officially say what their plans are in 
that area." He adds that Scientific-Atlanta 
has already started shipping 1 GHz prod-
ucts to cable operators. • 
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Technology 
arms MSOs to 
hunt bigger 
enterprise 
customers 

n the hunt for more lucrative com-
mercial subscriber business, cal 
operators are finding that th 
sized enterprise animal i t just 
fair game—it's desirab ame. 

With estimates mid-sized 
businesses mak a solid ma-
jority of the tótal enterprise 

telecommunications riket, cable opera-
tors ' are starting to take notice and are tar-
geting businesses beyond small office and 
home office within reach of their hybrid 
fiber/coax networks. While the goal may be 
to avoid costly new fiber lines, to e=end 
services to this segment may require some 
turbocharging of the DOCSIS platform 
or, in some cases, other technology alter-
natives altogether. 

It's not too hard to see why there is 
growing interest in enterprise's meaty mid-
dle. Echoing other studies, technology 
provider Narad Networks' market research 
indicates that 70 percent of the total po-

• 

usmess market is in medium- tied 
usinesses. In addition, these businesses 

are concentrated on 20 percent of the 
nodes and about 8 percent of the lengths of 
cable plant. 

Most of the cable operators are now ac-
knowledging this concept and are looking 
to refocus their commercial services strat-
egy, according to Chuck Kaplan, Narad's 
chief operating officer. 

"They have been operating on the 
fringes—meaning the low-end using 
DOCSIS, and the high-end doing the odd 
fiber run here or there, which in itself is not 
a particularly scalable business," Kaplan 
says. " So the question is. if you want to get 
serious about commercial, you've got to hit 
the sweet spot." 

Targeting businesses beyond SOHO is 
not new for Cox Communications Inc. 
Arguably the most aggressive cable entrant 
in business services, it has been targeting 
medium business markets—defined as corn-

panics with 20 to 100 employees—for several 
years, says Christine Faulkner, vice president 
of product development and management 
at Cox Business Services. 

"That's been a longstanding goal :and 
not a recent phenomenon for cox," she 
says. "I think that we actually started in the 
business delivering more fiber, private line, 
transparent LAN-type services But cer-
tainly there is a natural tendency to think 
that as the MS0 community dives deeper 
and deeper in terms of their interest in 
capitalizing on the commercial space, that 
naturally we hover to that small (business) 
space because it is an easy jump from ba-
sic cable modem service." 

While it does provide direct fiber-based 
sen-ice, the MS0 is working to funnel more 
business services onto its coax last-mile 
lines. That is driven by sheer potential—its 
coax networks span 124,000 miles com-
pared to just 25,000 in fiber line miles. 

"The bottom line is we have five times 



the amount of coax in the ground than 
we do fiber, and thus we hit a lot more 
businesses with coax than we do with 
fiber," Faulkner points out. "And so a 
business has a demand for a T-1 and I hit 
them with coax versus building and having 
that investment and cost. I'd much rather 
serve them over the coax. So that's what we 

are distinctly oriented toward, and I think 
we'll have activity there this year." 

To do so, Cox is looking to DOCSIS-
based technologies because they are a nat-
ural tie-in to existing network monitoring 
and backoffice systems, but it also is con-
sidering proprietary schemes, Faulkner says. 

"We're nearing our final partners in 
our space. I think the key point is, there 
isn't one shoo-in vendor that's going to be 
able to do this. I think it depends on the 
service offering that you are trying to de-
liver," Faulkner says. 

Out-of-band 

Among the options Cox and other ca-
ble operators can tap are technologies of-
fering an overlay of spectrum above the ca-
ble plant's existing range—* particularly 
useful option if the operatca wants to up-
grade only portions of the network but 
doesn't want to reshuffle the existing res-
idential services spectrum io accommo-
date new commercial customers. 

One such player is Nara d Networks, 
which is hawking a proprietnry technolo-
gy that taps spectrum above 860 MHz, 

For business service, you must cross the 'T's 

Aiming for the mid-sized business market these days is a 

matter of fitting the product literally to the "T." 

The mid-sized enterprise market is dominated by T-1 busi-

ness. with many of those customers opting for single or multiple 

T-1 connections. Scientific-Atlanta's research indicates that while 

fewer than 10 percent of the business connections are from T-1 

type service, they account for 60 percent of the commercial con-

nection revenue today. 

At first. S-A thought this skew toward symmetric 1.5 Mbps T-1 

services would be a boon to cable operators because they could 

go after the business with standard cable modem technology. 

"What you'll find after you get beyond the SOHO market is 

most of those small-to-medium enterprises have an infra-

structure built up. and those infrastructures are things like the 

public branch exchanges—the PBXs—and all of their voice calls. 

as well as key systems for doing just simple on- hook, off- hook 

voice dialing." says Mark Palazzo. vice president and general 

manager for S-A's access networks, transmission network 

systems. "And so those devices only historically came with 

TOM interfaces." 

That reliance has created a problem for cable operators, ac-

cording to Narad Networks COO Chuck Kaplan. 

"What the cable operators have done for lack of having a tech-

nical solution on their own network is that they have been leasing 

T-1 lines from their competitors and then trying to resell them.- he 

notes. "And that is not a good business." 

Even worse, they realize the money they are paying to the telco 

may well be used to fund fiber-to-the premise (FTTP) initiatives 

that will only erode their competitive stance. 

"That light bulb has come on in the industry," Kaplan says. 

"Most cable operators just haven't played in the midsection, and 

the ones that have played have been using telco facilities, and that 

is a problem." 

Narad's fellow out- of- band technology provider Xtend Networks 

also sees the dominance of T-1 connections in the mid-sized busi-

ness market, so last year it rolled out a product offering that option. 

Driven by an Xtend modem termination system in the operator's 

headend—similar to a cable modem termination system (CMTS)—the 

product supplies a maximum of 24 T-1 connections per unit. 
The Xtend product works with any existing T-1 switches the 

business may already have. according to company CEO Bill 

Keating. 'They simply add our T-1 modem.- he says. 

But the T-1 domination may be coming to an end. Cl-ristine 

Faulkner. vice president of product development and management 

at Cox Business Services, says the enterprise reliance on T-1 lines 

also may be shifting, particularly as businesses look to zonsoli-
date their voice and data services on one 

pipe with options to change the amount of 

bandwidth on the fly to suit their needs. 

"That's a different concept than your 

typical channelized T-1 that doesn't utilize 

and maximize your efficiency. [but] re-

quires some more IT management com-

plexity at the customer end versus the 

one-pipe scenario.- she says. "So I think 

a lot of our development effort is focused 

on the theme of convergence, the advantages of IP and how can 

we serve those customers from a one- pipe. dynamically allocated 

offering where we are delivering a combined data and vice expe-

rience as well as other layered-on, value-added solutions." 

For now. Cox is aware that many businesses will be -eluctant 

to junk their existing T-I based equipment. 

"I think that is a valid concern. so I think we are going to have 

to straddle this area for a while," Faulkner says. "I think Nell es-
pecially see this in our mature market where we traditionally had 

circuit-switched voice, and as we begin enabling the advantages 

of IP moving forward, it will be a straddle. We know custpmers 

well enough to know that shifts do not occur drastically. and, de-

pending on the segment, it will take some time, dependin on 

their needs and when they are wilting to make that shift, and when 

it makes sense for them." 

Faulkner 

—KB 
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providing 400 Megabits per second up-
stream and downstream on each fiber 
node. It runs underneath the level of the 
taps, so much of the network physical el-
ement doesn't need to be disturbed, 
Kaplan says. Ethernet switches set up 
alongside the existing amplifiers 
on the critical lines provide the 
bandwidth boost, able to sup-
ply about 80 T-1 connections per 
node, with half of the bandwidth 
still left over for Ethernet-
switched service. 

It does require installation of 
new gear in the cable network, Kap 
but not everywhere. The fact that com-
mercial areas tend to be clustered near 
specific nodes means operators don't nec-
essarily have to look at wide-scale plant 
upgrades to reach them, Kaplan notes. 

In return, the cable operator can offer 
T-1 based service, and that is important, giv-
en the large base of existing T-1 termination 
gear in place at these target businesses. 

"So when the cable operator comes to 
them, they don't have to just throw that 
out," Kaplan says. 

Narad also offers a wireless last mile 
extension option, for areas where the op-
erator's HFC plant is separated from 
a target business by a road or 
other unmovable infra-
structure. 

"It is yet another tool 
in the toolkit of the 
MS0s. They'll use cable 
where they can, but we'll 
pop on the wireless where 
we need to, and we can 
backhaul all of that stuff 
over the existing HFC 
plant," Kaplan says. 

The upgrade cost varies 
somewhat, but it averages out 
to about $5,000 per potential 
customer. That may seem 
steep, but Kaplan argues each 
customer can supply $ 1,000 in 
revenue monthly, meaning the 

payback is in less than six months. 
"This is why the cable operators are 

getting excited about the mid section of the 
market," he says. "These are not the $300-
a-month customers; these are the $ 1,000-
or even $3,000-a-month customers." 

So far, Narad has landed seven deploy-
ments, six of which are in North America 
with mostly unnamed cable operators. One 
that is announced is Vancouver provider 
Delta Cable, which is using the Narad tech-

nology for a commercial voice-
over-IP service. 

Narad also has about a dozen 
more operators that are planning 
field or market trials, Kaplan says. 

But not all of the out-of-band 
players leave the DOCSIS plat-
form behind. Xtend Networks, 
an Israeli startup recently ac-

quired by Vyyo and an announced tech-
nology provider for Cox, offers a block 
division multiplexing technology that can 
boost total plant bandwidth to 3 GHz and 
multiply the upstream bandwidth tenfold. 
It still funnels this bandwidth through to 
standard DOCSIS-based cable modem 
equipment, but unlike most residential 
services, it offers dedicated bandwidth and 
quality-of-service guarantees. 

Xtend's XNode architecture adds am-
plifiers on the network to provide a spec-
trum overlay from the top end of the exist-
ing plant capacity—say 750 MHz to 3 GHz. 

Xtend Networks' XMTS 

(top) and XHub (right) 

can pump coax up 

to 3 GHz. 

ell1011111 

As with Narad's product, these overlay am-
plifiers and associated headend equipment 
can be added to specific nodes in the net-
work where the capacity is needed. 

MSOs "can go city-by-city, network-by-
network, leg-by-leg," says Bill Keating, 
CEO of Xtend Networks. "They have 
more than 6 million businesses, and they 
can take them one by one." 

The Xtend equipment can generally 
be installed without interrupting the ex-
isting plant traffic, Keating says. Although 
the actual cost per node depends on the 
number of splitters, amplifiers and cus-
tomer premise equipment a given net-
work leg will need, Xtend's technology 
will generally pay for itself within six 
months, he adds. 

In-band 
Out-of-band technology isn't the only 

way to create higher-bandwidth, QoS-
based business services. Scientific-Atlanta 
Inc. markets BroadLAN, which uses tech-
nology that carves out dedicated band-
width within the existing HFC network. 
Able to link to a customer premise device 
via a coax drop, it uses a dedicated band-
width channel to the business. 

It's an architecture akin to a standard ca-
ble modem service. A Transport Modem 
Termination Unit is placed at the head-
end and a specialized modem unit is placed 
at the customer premise. One or two 6 
MHz channels are set in the forward path 
using Ethernet protocols to deliver the sig-
nals to multiple commercial customers, 
providing dedicated data rates of up to 28 
Mbps symmetrical per connection. 

The current BroadLAN product sup-
ports coax plants reaching 860 or 870 
MHz. An updated version now available 
will be able to tune to coax networks sup-

porting 1 ØHz. 
"If you 

decide to 
do a 1 GHz 
expansion, 
one of the 
products 
that you 

could put be-
yond 870 would be 

your commercial traffic 
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Narad Networks' access 

switch can boost 

connections on coax lines. 

and leave all of your residential stuff below 
870," says Mark Palazzo, vice president 
and general manager for S-A's access net-
works, transmission network systems. 

Unlike much of Scientific-Atlanta's ca-
ble technology product line, BroadLAN is 
not based in DOCSIS technology. The 
reasoning behind that lies in the peculiar 
economics of the DOCSIS platform—while 
it can be upgraded to provide higher data 
rates and even quality-of-service guaran-
tees, the media access controller scheme 
used was never designed with dedicated 
bandwidth in mind. 

"That technology was developed with 
statistical multiplexing or over-subscription, 
where you can have a maximum of 100 peo-
ple on it at a time, but you will sell that to 
1,000 people, knowing full well they will 
never all be on it at the same time," says Todd 
McCrum, director of the commercial serv-
ices business unit within S-A's transmission 
network systems group. "If you amortize 
that over 1,000 users, the cost works out 

quite well." 
But when 

an operator 
looks instead 
at offering 
dedicated 
bandwidth 
to business 

customers, over-subscription goes out 
the window. Given a handful of cus-
tomers providing revenue against that 
same expensive MAC technology and 
"the economics do not work out at all," 
McCrum says. 

DOCSIS also is finicky about its re-
verse path. Set up in the 5 MHz to 40 
MHz range, the 3.2 MHz reverse path 
channels are usually limited by noise re-
quirements to the upper end of that range. 

"The reality is DOCSIS can probably 
only reside in the 22 MHz to 40 MHz 
[range]," McCrum says. "So you may be 
able to get three channels there. One of 
those channels is going to be dedicated to 
voice-over-IP. One is dedicated to resi-
dential customers today, and you then 
may have one more channel that you 
might be able to deploy to go after com-
mercial, if that was the case. That is in-
sufficient bandwidth to go after many 

commercial customers." 
In contrast, BroadLAN "kind of takes 

the best of DOCSIS—from being a coax-
based solution—and also pulls in technolo-
gy that you need to do nailed-up TDM-
type services such as I-ls. And you can do 
that over HFC plant," Palazzo says. 

While there still may be debate over 

whether DOCSIS or proprietary technol-
ogy fits better for this business middle-of-
the-road, there isn't much doubt among the 
players that the interest among cable op-
erators is accelerating. 

"It's happening," Narad's Kaplan says. 
"I would say we are in the period just pre-
ceding the hype" 
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Headends: The next generation 
IP support with a modular CMTS architecture maximizes flexibility 

By Gerry White, Senior Director of 
Advanced Technology, Motorola 

N
ext-generation IP headends will 
be expected to support the prof-
itable delivery of data, voice and 

video services. But operators face a number 
of major challenges. High-speed data ser-
vices are under pressure from DSL and 
fiber deployments. This pressure is felt on 
two fronts, as operators are driven to low-
er pricing while offering increasingly high-
er-bandwidth products. To compete suc-
cessfully, operators must deliver signifi-
cantly higher-speed services. 

While that data bandwidth is expand-
ing, the migration of services toward IP will 
require more video services to be deliv-
ered to IP devices in the home, thus driving 
even greater bandwidth needs. The next-
generation headend will need to provide 
much more bandwidth in both upstream 
and downstream directions without com-
promising the Quality of Service (QoS) 
and availability levels needed for success-
ful voice-over-IP delivery. 

The current HFC network has been de-
signed for efficiently delivering broadcast 
video service, but service delivery require-
ments are evolving rapidly. A significant 
percentage of traffic will shift from broad-
cast video to per-user streams as deployment 
of network video-on-demand (VOD) ser-
vices enable consumers to move to a user-
controlled viewing paradigm—"my content 
at my convenience." These services may 
initially be delivered using existing MPEG 
transport but will eventually move to IP. 

The Next-Generation Network 
Architecture (NGNA) project was started by 
a consortium of leading cable operators, 
and is now being advanced by CableLabs. 
NGNA is focused on developing a new LP 
platform for the digital headend that offers 
support for both current and emerging tech-
nical specifications. A major aspect of this 
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Figure I: A logical view of a decoupled CMTS architecture. 
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Figure 2: A logical view of an upstream packet flow. 

program is the definition of a cable modem 
termination system (CMTS) architecture 
that provides maximum deployment flexi-
bility and scalability potential. The focus of 
this project is to meet the need for additional 
bandwidth and enable cable operators to im-
plement the third phase of service conver-
gence as they add IP video services to ex-
isting data and voice offerings. 

In today's product architectures, tradi-
tional CMTS functions are largely deployed 
in integrated systems that offer the reliability 
and manageability demanded by real-time 
services. As networks evolve toward end-to-

end digital services—and as operators in-
creasingly support growing demands for 
video and other services—CMTS architec-
tures are also evolving to provide increased 
modularity and flexibilitt This architec-
tural concept being studied by the NGNA 
initiative is often referred to in the industry 
as a "decoupled CMTS," because major 
functions of traditional CMTS platforms are 
decoupled into logical components. 

e-mail: gwhiteCbm 
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Traffic forwarding 
Integrated CMTS platforms today al-

ready can provide high-performance traffic 
forwarding for data and voice services. In 
this context, high performance means not 
just a high packet-per-second forwarding 
rate, but also the ability to differentiate be-
tween traffic classes and provide the correct 
QoS level to each traffic type. Voice traffic, 
for example, has strict latency and jitter 
requirements and is typically given priori-
ty over data traffic. Performance also im-
plies providing isolation between different 
customers and classes of traffic to deliver a 
consistent user experience even as loads 
vary on the shared network. When video is 
added to the service mix, the need for QoS, 
isolation and high packet throughput in-
creases significantly. 

In current-generation architectures, all 
CMTS functions reside within a single 
chassis under control of a single vendor. 
But in a decoupled architecture with mul-
tiple elements, this is no longer the case. As 
traffic flows move between multiple stand-
alone devices—instead of across a shared 
backplane—the difficulty of providing high-
performance, low-latency services becomes 
more pronounced. In the decoupled sys-
tem, all components must work in unison 
to ensure QoS commitments, but these 
commitments can only be reached if all 
components operate correctly. Insufficient 
performance of any single element in the 
chain will result in failure to deliver against 
QoS commitments. 

Operations and availability 

Significant work has been done by sys-
tem operators, CMTS vendors and the 
standards community to provide a rich set 
of management tools for today's systems. 
This toolset needs to be replicated in the 
decoupled approach. As functions are seg-
mented, management becomes more chal-
lenging because centralized data must now 
be retrieved from multiple sources and 
then reassembled. Care must also be taken 
that the modular approach does not lead to 
cabling and deployment complexity. 

Another major operational issue is man-
aging network evolution. With an inte-
grated system, the operator only needs to 
worry about a single software upgrade at a 

time; but with a decoupled CMTS archi-
tecture, managing software upgrades and 
any unplanned interoperability side effects 
will be an ongoing challenge. 

Reliability is perhaps the greatest advan-
tage of an integrated system. With a decou-

pled CMTS architecture, operators must 
ensure that each element offers the reliabil-
ity necessary for voice and video services. 
This includes ensuring redundancy of ele-
ments and having the flexible management 
and provisioning tools necessary to ensure 
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uptime of each element and prevent service 
downtime. Rapid failure detection and ser-
vice restoration becomes more difficult in any 
multi-platform, multi-vendor environment. 

Scalability 
As more services are deployed and 

bandwidth increases, the system must be 
able to scale to meet the new requirements 
in a flexible manner. In an integrated system, 
this expansion is constrained by the limits 
built into the system by the vendor (e.g. 
backplane capacity, card sets available). A 
modular approach can have a major ad-

• Media Access Control (MAC) 
domain manager 
• Forwarder. 
The function of the interconnect fabric 

is to provide flexible connection for the oth-
er CMTS components in as transparent a 
manner as possible. It does not implement 
any of the intelligence in the system, and for 
the purposes of this description, it can be 
considered to be a set of "dumb pipes" 
connecting the other modules. 

In order to achieve the required trans-
parency, the interconnect fabric must sup-
port line-rate switching with minimum la-
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Figure 3: A logical view of a downstream packet flow. 

vantage here in that it should be possible to 
add upstream capacity, downstream ca-
pacity and processing engines as required. 

A closer look 

There are five major elements of a 
decoupled CMTS. By exploring the 
functions of each of these modules and 
their interworking, one can understand 
architectural tradeoffs and deployment 
alternatives. 

The definition of each of these logical el-
ements continues to evolve, and some ca-
pabilities may move from one element to 
another as the industry refines its definition 
of an NGNA decoupled CMTS architec-
ture. But the following serves as a brief 
description of the major elements: 
• Interconnect fabric 
• Upstream receiver PHY 
• Downstream edge QAM 

tency to enable the effective delivery of 
real-time services. In practice, this will typ-
ically be based on a Gigabit Ethernet switch 
fabric, and will of course require redun-
dancy to support high availability levels. 

The upstream receiver PHY module 
receives packets transmitted from cable 
modems and converts them into the ap-
propriate format for transmission on the in-
terconnect fabric. It implements the RF 
front-end receiver functions and demodu-
lates the upstream QAM and QPSK RF 
signal bursts received from the cable 
modems into packets. It sends the data 
packets to the Forwarder and the DOCSIS 
control packets to the MAC domain man-
ager via the interconnect fabric. 

The upstream receiver PI-IY also imple-
ments the physical level measurements re-
quired by the DOCSIS ranging process. For 
these control packets it collects timing, fre-

quency offset and power information that it 
forwards to the MAC domain manager. The 
MAC domain manager uses this information 
to implement the ranging protocol and pro-
vides the PHY module with the necessary 
offset parameters to compensate for plant dif-
ferences between modem locations. In order 
to increase upstream bandwidth, it will be 
necessary to increase RF performance. Thus 
the upstream ieceiver PI-IY mist support ad-
vanced spectrum management by captur-
ing metrics on the physical layer signal at-
tributes. It takes the measurements, records 
the data and forwards this information to the 
MAC domain manager, where the spectrum 
management analysis is performed. 

The downstream edge QAM takes 
DOCSIS IP traffic flows from the 
Forwarder and MAC dotrrain manager 
modules and converts them to RF for trans-
port to subscriber homes. These DOCSIS 
packets, which are encapsulated in an ap-
propriate format for forwarding over the in-
terconnect fabric, contain a control header 
that tells the downstream edge QAM the 
appropriate interface port to which the 
packet should be directed. 

The downstream edge QAM also: 
• Implements the DOCSIS transmis-

sion convergence function to map the 
DOCSIS packets into an MPEG trans-
port stream; 
• Adds the timing information to the 

DOCSIS header as required; and 
• Combines the DOCSIS MPEG 

streams with video MPEG streams re-
ceived directly by the downstream edge 
QAM from VOD servers. 

The MPEG data is then modulated 
into QAM signals, upconverted to the ap-
propriate frequency, and transmitted onto 
the HFC plant. 

The MAC domain manager handles 
the control protocols for the DOCSIS ca-
ble modems. It responds to the ranging 
requests as cable modems in the net-
work using data from the upstream re-
ceiver PHY to determine the timing, pow-
er and frequency adjustments needed for 
optimum performance. Periodic mainte-
nance intervals are scheduled for all ac-
tive modems to ensure performance is 
maintained as network conditions change. 

It processes the registration requests from 
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cable modems, including the authorization 
of QoS parameters requested. It processes 
the DOCSIS 1.1 MAC messages to enable 
additions, deletions and changes to QoS-en-
abled service flows to support changing ser-
vice requirements. The MAC domain man-
ager also creates the map messages used to 
tell the cable modems when they can trans-
mit. It schedules the upstream traffic based 
on the QoS parameters required for each ser-
vice flow and forwards the messages to the 
edge QAM for transmission. 

The MAC domain manager runs the 
Basic Privacy Interface (BPI) protocol, 
which is used to update the encryption 
keys. It must keep track of which cable 
modems are on which CMTS port inter-
faces, which becomes more complex in a 
decoupled CMTS architecture because of 
the greater flexibility to allocate upstream 
and downstream resources. 

The Forwarder is responsible for routing 
traffic between the FIFC network and the re-
gional IP network. Its primary function is to 
forward packets to the correct interfaces, but 
it also implements other key functions: 
• The addition and removal of DOCSIS 

headers; 
• The application of forwarding poli-

cies such as access control lists; 
• Providing the downstream schedul-

ing and queuing algorithms required by 
DOCSIS 1.1; 
• Implementing packet header sup-

pression and BPI encryption/decryption 
according to rules provided by the MAC 
Domain Manager; 
• If wideband downstream channels 

are required, the Forwarder supports in-
verse multiplexing, allowing the operator 
to aggregate multiple channels for trans-
mission to a single cable modem. 

Conclusions 
The decoupled CMTS can provide ma-

jor benefits for cable operators in terms of 
flexibility and scaling. Conversely, the choice 
of an integrated approach may be more 
manageable and reliable, at the expense of 
greater flexibility Vendors are likely to evolve 
today's CMTS architectures to support both 
deployment models, leaving operators with 
maximum flexibility for evolving the IP dig-
ital headend—but also with serious decisions 

to make about architectural tradeoffs. 
While the modular approach can re-

duce initial capital costs due to its better 
scalability, it inevitably results in higher 
operating expenses. Operators are there-
fore faced with whether to focus on re-

duced capital expenses, or lower ongoing 
operational expenses. III 

Editor's note: Concepts for this article were 
originally presented in January 2005 at the 
SC I E Conference on Emerging Technologies. 
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TV-to-Go 
Cable, satellite providers put in order for portable DVRs 

Delphi Corp.'s existing DVD video system for automobiles may eventually turn into a 
DVR video system through a joint partnership with Comcast Corp. 

By Karen Brown, Senior Editor 

.1\f
- artha Cable Customer is in a hur-

ry, and her two young children 
...... are fussy. So to make her trip 

across town easier, she fires up her digital 
video recorder (DVR) in the living room, 
accesses the video-on-demand (VOD) 
menu and tells it to transfer the latest 
episode of "SpongeBob SquarePants" to 
the DVR unit in her minivan. 

In 10 minutes, the video content has 
flowed across her home Wi-Fi network to the 
van and is ready for play, so as she drives 
through traffic-clogged streets of Any City, 
U.S.A., her kids in the back seat are happily 
pacified by the colorful cartoon. 

That scenario may well be the basis of 
the "Next Big Video Service" in cable TV. 
Cable operators and their satellite com-

petitors are already starting down the de-
velopment road to portable DVR services 
aimed initially at the automobile, but to 
reach that destination, they will have to 
navigate the difficult terrain of technology 
options and consumer demands. 

Probably the first portable DVR device 
to hit the market from a U.S. video service 
provider will come from EchoStar Com-
munications Corp. At the January Consumer 
Electronics Show in Las Vegas, the DBS 
provider demonstrated a prototype portable 
DVR it is planning to roll out later this year. 
Dubbed "Dish to Go," the device is based on 
a player developed by Archos and modi-
fied to link to EchoStar DVRs. Customers 
can transfer standard-definition digital video 
from their DVR to the portable player via a 
USB port connection. 

"The benefit to what DishNetwork is 

doing is that it will be a high-speed transfer 
to the portable DVR—it won't be a real-
time transfer," says Echostar spokesman 
Marc Lumplcin, adding the DBS provider 
is working with Archos now to come up 
with the necessary software. " It will allow 
you to download a two-hour movie onto the 
portable DVR in 10 minutes." 

EchoStar is looking at versions of the 
player with two-, four- and seven-inch screens 
and hard drives ranging from 20 to 40 
Gigabytes. EchoStar has not yet set a price, 
but Archos markets its 80-Gigabyte, 3.8. 
inch AV480 model on the Web for $799.95. 

"It's a retention tool, and it could be a 
new subscriber acquisition tool as well, be-
cause new customers will find out the 'cool 
factor' and want to become a Dish cus-
tomer just because of it," Lumpkin says. 

CES also saw one of the first steps to-
ward portable DVR on the cable side, 
with Comcast Corp. announcing a formal 
partnership with automotive entertain-
ment systems specialist Delphi Corp. to de-
velop a portable DVR player system. The 
car was the first target because there were 
already vendors in the space including 
Delphi that offer back-of-seat video sys-
tems, and it will provide a good test of 
the challenges in offering portable video, 
says Jonathan Palmatier, Corneases direc-
tor of strategic planning. 

"If we are able to define an architecture 
to be able to prove to ourselves that it ef-
fectively works, that we can do it in a seam-
less way, that we can do it in a high-quali-
ty way, that we can do it in a secure way to 
respect the content rights, then we'll be able 
to accurately decide whether there is a 
business there," he says. 

With people often spending more time 
in their cars these days, rear-seat DVDs 
are a popular auto accessory, but they re-
quire the user to buy or rent the disks. For 
that reason, Delphi is quite interested in the 

continued on page 42 
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Copy controls key to portable TV 

T
he greatest hurdle looming in front of portable DVR technology is 

not in creating the systems to transmit the content, but rather. 

the safeguards to protect it. 

It's a critical issue for the fledgling technology—without copy con-

trols to keep DVRs from becoming wellsprings of pirated video, movie 

and television studios will never allow their titles to be distributed on 

such devices. But choosing a digital rights management scheme to 

enforce those rules won't be easy, given the myriad contenders. 

When it comes to the portable DVR copying philosophy, the pre-

vailing idea centers on limiting the content file transfer to only ap-

proved devices. For example. EchoStar's Dish to Go content will be 

encrypted as it transfers from the home satellite box to the portable 

device. Customers will be able to link the portable DVR to television 

monitors for playback, but they will not be able to transfer that 

content to a compact disk or other storage device, according to 

EchoStar spokesman Marc Lumpkin. "We think we will satisfy any 

concerns, because it will be self-contained, and all of the informa-

tion for the shows will stay on this portable DVR." he notes. 

Elsewhere, the greater challenge will be choosing the digital 

rights management scheme from a decidedly fragmented field 

where no one technology has emerged as the clear front-

runner. Under the portable DVR development deal forged between 

Comcast Corp. and automotive entertainment systems provider 

Delphi Corp.. that task falls to the MSO. 

"We're exploring all of the digital rights hurdles and the current 

options out there in trying to figure out what works for us." says 

Jonathan Palmatier. Comcast's director of strategic planning. 

As fragmented as the field is, there are some strong con-

tenders. Jeff Ayers. general manager of embedded players and 

technology at Real Networks Inc.. strongly backs a standard that 

actually comes out of the mobile phone world—the Open Mobile 

Alliances' DRM 2.0 standard. While it might sound unlikely that a 

rights management scheme created for content flowing to mobile 

handsets could be used for massive digital video transfers. Ayers 

argues the process of transfer is the same for both. 

"Ifs got some architecture that ensures that it fits with mobile 

architectures. but in a lot of cases, those architectures don't so 

much have to do with the fact that you are going across a radio net-

work to a handset, but have to do more with the fact that you are 

going from a managed network infrastructure to a subscriber, and 

there is an ability to have a billing and OoS and other types of rela-

tionships with the carrier provider." he says. "And that's what I think 

works out well taking this approach with cable." 

The standard also finds backing from Motorola Inc., which has 

been developing DRM technology not only in cable conditional ac-

cess systems, but also in its mobile phone business. says David 

Grubb. vice president of business development for Motorola's new-

ly created Connected Home division. But white DRM schemes such 

as OMA DRM 2.0 may gain support, the likelihood is greater that 

portable DVR services will have to deal with multiple schemes to 

please the wide array of content owners, he notes. 

"I think maybe a year ago people thought there might be one 

DRM and that it would win and that would be that." Grubb adds. 

"But now I think people are realizing there will be these islands of 

DRM. and to really provide a valuable experience for the consumer, 

we are going to need to find ways to bridge across those." 

That, in turn, would require an overarching bridge technology 

that would allow content to funnel through via the DRM scheme the 

content owners approved. Motorola is working on such technology. 

drawing from its work in mobile phone DRM through OMA. cable-

side conditional access. and IP rights management. 

In the end. putting DRM systems in place to protect content may 

be as much marketing as it is technology. 

"We have the technology to do acceptable security. And it's 

really a matter of putting it all together into products that 

consumers understand and want to buy, and that the content 

holders are willing to allow their licensees to create." Ayers says. 

"I don't think it is a problem with security." —KB 
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001P TRANSMITTER 

Transport up to twelve independent relays and six 

DTMF cues point-to-point/multipoint over IP from 

your headend to your hub sites or 

from your hubs to your headend. 

Introducing Two New IP Products 

Fox Electronics distributes equipment and systems from more than ninety digital and analog 

equipment manufacturers. For more information please contact us at: 

Fox Electronics, Inc. 
www.foxelectronics.net 

800-604-0301 
info@foxelectronics.net 
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Have a comment? Contact Tom by e-mail at: robinson@cbgcommunications.com 

The smallest of things 

BY THOMAS G. ROBINSON, EXECUTIVE VICE PRESIDENT, 

CBG COMMUNICATIONS INC. 

T
he upcoming remake of the 1952 
movie based on H.G. Wells' "War of 

the Worlds" made me think of how. 

in that film. it was the smallest of things 

that ultimately took down the murderous 

monsters from the Red Planet. Also, it is 

still amazing to me even today how split-

ting the smallest particles can create the 

greatest of energies. Or. how even as we 

continue to upsize our SUVs. it is the 

miniaturization of components in these 

giant vehicles that provides more and 

more convenience and safety features. 

such as GPS-based mapping systems 

and critical system sensors. 

For the last decade or so. the world of 

science land science fiction, for that mat-

ter) has been increasingly enamored by 

the microscopic world of nanotechnology. 

Many believe that nanotechnology. essen-

tially the science of creating. manipulating 

and manufacturing materials on an atom-

ic and molecular scale (approximately 

one-billionth of an inch) will provide the 

next great leap in telecommunications 

technology through a variety of initiatives. 

One of the key emerging disciplines is 

nanophotonics and nano-optics. 

Basically. nano-optics deals with the 

properties of light when it interacts with 

structures far smaller than a wavelength 

of light. This creates a whole world of op-

tical subcomponents known as SOEs 

(Subwavelength Optical Elements). The 

research to date on the usable properties 

of such SOEs has shown that it is possible 

to develop nanostructures that reliably 

replicate these properties. Because of 

his, optical components can be devel-

oped with greater capabilities than cur-

rently available, in much smaller dimen-

sions. with far less power consumption. 

and ultimately at significantly less cost. 

The implications are staggering when 

you consider how such technologies can 

be applied to fiber transport systems. In 

fact, work is already underway at a num-

ber of companies focusing on nano-optics 

to apply such technology to polarization, 

detector and filter components. These 

nanostructures are destined to enable 

more and more information to travel 

greater and greater distances on a single 

strand of fiber. Additionally. nanostruc-

tures will be able to be applied to end 

user components that will facilitate low-

cost, low-profile and high-capacity optical 

transceivers and switches for customer 

premises optical devices. Initially these 

devices will likely be optronic (optical and 

electronic) equipment that will enable, in 

a size and cost less than today's set-top 

gateways. the transmission and reception 

of multi-gigabits worth of information. 

Ultimately. it is forecast that the use of 

nanostructures and nanomanufacturing 

techniques will result in the complete 

end-to-end optical transport of signals 

that are connected to optically driven ap-

pliances in the consumer's home. 

Another key area is the manufacture 

of nanocomposites. For a long time, high-

frequency inductive components that are 

used to enable high performance in 

telecommunications and information 

technology equipment have had signifi-

cant limitations concerning power con-

continued on page 43 

TV-to-Go continued from page 40 

concept of DVD players that can receive 
files from a home DVR or a computer. 

Bacicseat DVD players take "a lot of ex-
tra timing and planning, and it is less con-
venient," says Bob Schumacher, business 
line executive for integrated media systems 
at Delphi. "We find that particularly around 
entertainment communications productiv-
ity, people, when it comes to cars, love to 
have a very high level of convenience." 

The transport 
Getting to that convenience will re-

quire some technology decisions, and 
among the first will be how to move around 
the content. Comcast and Delphi are con-
sidering several strategies there, with one 
strong possibility being a wireless transfer 
over a home network system. 

For the past four years, Delphi has been 
working on concepts using Wi-Fi, or 
802.11x, to transfer audio Files, Schumacher 
says. The auto industry has taken notice of 
this idea, and at present, Delphi is working 
with four manufacturers on such Wi-Fi en-
abled systems. Last year, Delphi staged a 
marketing demonstration with Ford Motor 
Co., where it outfitted a Lincoln Aviator 
with a radio embedded with a Wi-Fi node 
and a hard disk drive. 

In partnership with Comcast, Delphi is 
now working on an extension that would 
draw video content as well. 

"With high-speed Internet cable al-
ready there and Wi-Fi getting into the 
home, all you need to do is put in a Wi-Fi 
node and a hard disk drive in the vehicle 
and, presto—you've got the whole solution 
to seamlessly share entertainment files back 
and forth," Schumacher says. 

Wi-Fi is a strong contender for this 
wireless scheme, but Comcast also is not 
ruling out other home networking schemes. 

"Whether that is pure Wi-Fi from the 
access point to the house or whether you 
are going to go HomePlug power line to the 
garage and then Wi-Fi—to some extent the 
service doesn't care about that home net-
working topology," Palmatier says. " It 
could support any of those." 

One critical element to this wireless 
transfer is the download time. Schumacher 
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notes it is likely the system will use ad-
vanced codecs such as MPEG-4 Part 10 or 
Windows Media 9 to whittle down the file 
size. Moving over 802.11g networks with 
a theoretical maximum 54 Mbps down-
stream data rate, "we are talking about, at 
most, probably 10 minutes to transfer a 
movie," Schumacher says. 

Even farther down the road, entertain-
ment could be delivered directly to the 
vehicle without a home download. Under 
that scenario, drivers would tap into Wi-Fi 
hotspots to download content via Internet 
entertainment portals. 

"You [could] roll into a gas station, 
and while you sit there for five, seven or 10 
minutes going into the convenience store 
and filling up your gas tank, simultane-
ously, you could fill up your bit tank—which 
is your hard drive—over Wi-Fi," 
Schumacher says. 

Also a possibility is an auto DVR play-
er with a removable hard drive. Under 
that scenario, the user would pull it out and 
plug it into the DVR in the house via a USB 
port to download content, and then take 
the drive back to the car. 

At this point, Delphi is working on de-
signs that include wireless and removable 
hard drive options. "The final decision 
hasn't been made, but obviously with 
802.11 it is simpler and more seamless, 
and that's probably really more of the fu-
ture," Schumacher says. " But if you go 
with just 802.11, you restrict your market 
because not everyone who has a Comcast 
set-top box has Wi-Fi." 

Other early design decisions include 
how the device will be configured. The idea 
is to create a product that is easy for the cus-
tomer to use, so Comcast envisions a video 
service with user interfaces modeled on the 
existing video service the MSO offers. 

"It's a very simple interface where peo-
ple are selecting their content and saying, 
'hey; I'm ordering this,' or 'I'm selecting this 
and I want to watch this in my car'," 
Palmatier says. "The details—does it stream 
it there immediately, does it need to es-
tablish a connection there or not, does it 
cache it and then wait until the car comes 
home and then send it—those are the pre-
cise details that we need to work out." 

Given the multitude of questions. 

Comcast isn't rushing the development of 
its portable DVR system. Internally, 
Comcast has set a six- to 18-month devel-
opment time frame, "so it's too early to say 
when we would have a product ready for 
market—if we would even have a product 
ready for market," Palmatier says. 

Still, partner Delphi is hopeful that its 
first foray into video-on-demand for car sys-
tems will result in a revolutionary product 

not only for Delphi, but for cable operators, 
Schumacher says. 

"It puts the cable providers much more 
in the middle of the entertainment busi-
ness," he says. " It's no longer just cable to 
the set-top box to the TV in the home—it's 
that now, over that cable, I can distribute 
almost anything of an entertainment nature 
real-time, non-real-time, and use it in the 
house, out of the house and in the car." B 

Have a comment? Contact Tom by e-mail at: robinsonOcbgcommunicabons.com 
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sumption and further miniaturization. 

Moreover, the metallic alloys that would 

counteract these problems could not be 

used at high frequencies. However, devel-

oping composite materials on a 

nanoscale results in the production of 

magnetic particles small enough to en-

able the newly-created materials to work 

effectively at high frequencies. Ultimately. 

the use of such nanomagnetic materials 

will result in high-frequency inductive 

components that will not only be smaller 

and allow for increased miniaturization, 

but will cost less, improve performance 

and lower power consumption. 

An important concept to understand 

related to nanomagnetics is electron spin 

current. All of us are familiar with the role 

charge current plays in the field of elec-

tronics. but on a nanoscale. electron spin 

can also be harnessed and the energy 

utilized. The field of spin electronics. or 

"spintronics.- has been around for about 

the last decade as well, but has seen 

much more play recently as scientists de-

velop techniques to employ electron spin. 

utilize spin current and create new mech-

anisms by combining the effects of 

charge current and spin current. As this 

science is applied to telecommunications. 

it will mean vastly increased capabilities 

while continuing miniaturization of a wide 

variety of telecommunications systems 

including satellite, cell phones and wire-

less computing. significantly increasing 

our ability to access and provide high-

capacity communications from anywhere 

we happen to be. 

Another term to get to know is 

"dynamic self assembly.- Specifically. 

consumer products. medical, food and 

other companies have known the poten-

tial uses of fluids based on nanostruc-

tures since the early days of nanotechno-

logical research. More recently. though. 

there have been significant developments 

in the area of self-assembly within such 

nanostructured fluids. Specifically. scien-

tists have observed that molecules in 

such fluids exhibit the ability to assemble 

themselves into new nanoscale materi-

als. If this property can be properly 

harnessed and directed, it opens a whole 

realm of possibilities for the development 

of new and powerful materials and the 

advent of incredibly efficient and cost-

effective nanomanufacturing. 

The real science of dynamic self-

assembly makes me think of the science 

fiction of Michael Crichton's book "Prey." 

where nanoparticles were set to take over 

the world. That thought is enough to 

invoke a sense of wary caution when 

pursuing nanotechnological innovation. 

However. if we look at our experience 

with nuclear energy. for example. there 

has always been a fine balance between 

seeing it as a clean, near limitless energy 

source with great hopes for an evolution 

from fission to fusion, versus the dark 

projections of nuclear winter. Similarly, if 

we can keep nanotechnology's potential 

evil twin in check, there are many who 

believe (including me) that it will drastically 

enhance our telecommunications future. 
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Counting on content 
The Walt Disney Internet Group has its hands and brands 

in just about everything broadband 

A
s President of theWalt Dismy Internet 
Group (WDIG), Steve Wadsworth 
helped steer the company through the 

burstingof the dot-corn bubble and now helms 
a division that turned the financial corner in 
2003, thanks to its rapid development and 
rollout of a spate of Internet-rekited products 
and services that include everything from 
Disney's ToonTown Online, ABCNews.com, 
FamilyFun.com, and ESPN.com, to name but 
a handful. CED Editor Jeff Baumgartner re-
cently caught up with Wadsworth to discuss 
how WDIG has been able to use broadband to 
keep consumers engaged and their wallets 
open, but also build a growing advertising seg-
ment. An edited transcript follows. 

CED: Content has always been known 
as king, but speed and pricing have been 
dominating the cable modem and DSL 
discussion lately. From where you see 
things, how will content, specifically, unique 
content, become a determining factor? 

Wadsworth: I think we're definitely see-
ing that the [cable] operators really would 
rather not get into a pricing battle with 
their service and would like to be in a po-
sition to showcase the capability 
and value of their service. From 
our standpoint, content is be-
coming increasingly important 
and much more of a leading 
[facet] of what they're selling to 
the end consumer than just basic 
service statistics like speed. 

We're continuing to increase 
our investment in content for 
broadband in several ways in or-
der to support that. We've been 
creating broadband content that 
we embed in our core Web sites 
that's available to those people 
who have a broadband connec-
tion so that their broadband ex-
perience-even in our freely-avail-
able Web sites-is more com-

pelling to them. That just draws people 
back to our content directly and to our 
Web sites directly, independent of the op-
erators. Separately, we're working more 
and more closely with the operators to pro-
duce content specifically for their platforms 
that they can market to their end consumers 
as part of the proposition, and to help im-
prove retention with those end consumers 
and to make it a key compelling factor for 
consumers to sign up for broadband. 

CED: Can you give us some examples? 
Wadsworth: In the early days of broad-

band...there were a lot of early adopters in the 
game who were really looking at it. The par-
allels in the cable industry are striking. The 
early adopters were largely people looking for 
more reliable high-speed connections. They 
tended to be early adopters in the technolo-
gy period...not too dissimilar from those 
people who had bad reception in the early 
days of cable. 
We had plenty of dialogue with the var-

ious operators, but during the very early 
days, while we were producing content 
both for core sites and going direct to the 
consumer, they were very focused on de-

livering on the early adopter demand. Now 
they're very focused on high penetrations 
in the mass-market consumer [arena]. In 
order to do that, the selling proposition has 
to be much more focused on the experience 
they have over the broadband connection. 
And that starts shifting into content, again 
not too dissimilar from the early days of ca-
ble. We're seeing a very similar dynamic 
happening, and we're seeing it in relation-
ships with those operators. 

CED: How does your revenue break 
out today and how has that changed in 
the last five years? 

Wadsworth: We have two categories of 
business: the media businesses and the 
e-commerce businesses. On the media 
side, we produce content and distribute it 
either through narrowband or broad-
band...and to mobile devices, which is 
becoming more and more interesting. We 
have two revenue streams in that media 
category: one is advertising that we use to 
support our freely available content, and 
we have premium content fees that we get 
direct from the consumer or syndication 
fees from our operator partners. For e-

commerce, it's largely a market-
ing and sales channel for existing 
products across our company, 
whether it's merchandise or 
theme park tickets and resort 
packages and stuff like that. 

Our revenue is fairly evenly 
distributed across those cate-
gories if you ignore the theme 
park and packages piece. We're 
well into the several hundred 
million range-$330 million-plus 
in revenue last year for our fiscal 
2004, and growing at a pretty 
healthy clip. 

The dynamic that has changed 
in the last five years is a substantial 
turnaround in advertising revenue 
where there was a stretch there 

_ Di 
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Thanks to a batch of popular content and services, 
WDIG has been in the black since 2003. 
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post the 
bubble 
bursting, 
when it was 
a shrinking 
category. 
The industry 
in 2004 grew 
about 30 
percent in 
advertising 
revenue. Wadsworth 

The premium content piece is another 
one that's been a very interesting turn-
around in the last five years. We were fair-
ly early players for premium content for the 
Internet. Now as we see broadband open-
ing up, the consumer's getting much more 
comfortable and wanting to go deeper. 
And they're getting over the hurdle of 
transacting for content over the Internet, 
which we are certainly seeing. We're also 
seeing that category growing in a very ro-
bust way. We're also seeing the operator in-
terest in our content increasing. 

CED: How does your proprietary "DIG 
Motion" technology play into your advertis-
ing strategy? 

Wadsworth: About three years ago...we 
thought it would be great if we could use 
broadband to deliver video embedded in 
our basic Web sites. We worked with the 
Walt Disney Imagineering research and 
development team, and then our engi-
neering team basically took some of those 
ideas and started to build practical appli-
cations. The application we came up with 
was DIG Motion. It was first launched on 
ESPN about two years ago...and the con-
cept is that if someone comes to our sites, 
it's great if we can deliver nice, rich static 
images, but, boy, if we could instantly play 
a high-quality, no delay, no buffering video, 
it would be great for the user and it would 
be great for advertisers, because one of 
the issues for advertising has been and 
continues to be that they have to create en-
tirely new creative for the Internet. 
LED: How have the demographics 

changed? Who was coming to you in 2000, 
and who's coming to you now? 

Wadsworth: I'm not sure the profile 
of the people who come to Disney.com 
has changed radically, but the number of 

people who come has increased dramati-
cally, and the amount of time they spend 
there has increased dramatically. With the 
advent of broadband, people spend more 
time online because that time is more pro-
ductive. They are also more comfortable 
transacting online, whether it's e-commerce 
or a content transaction. 

Certainly, the ESPN demographic of 
men 18 to 39 has been big from the be-
ginning. We've seen more growth in some 
of the other places where the demograph-
ic did not have as much broadband as they 
have now, such as Disney.com or maybe 
FamilyFun.com or even an ABCNews, 
where it's an older demographic generally 
that we're appealing to on-air. 

CED: How do you expect to see your 
iTV activities ramp up as cable gives inter-
active television more attention, and orga-
nizations like CableLabs launch initiatives 
specifically tied to "enhanced" television? 

Wadsworth: The reason we got into 
two-screen iTV is because we knew even-
tually it would go to one-screen. We're 
certainly focused on engaging with the 
cable operators to enable both single 
screen ¡TV.. .but also continuing on our 
own to pursue two-screen eTV [enhanced 
television]. There are some shows that are 
better suited to it than others. Sports events 
are pretty well suited to it, or highly popu-
lar things like Extreme Makeover: Home 
Edition, where we can come up with a 
range of applications that are interesting 
for that show. The more we see program-
ming that fits eTV, the more we'll do. 
We're certainly seeing increasing adver-
tising interest in the category. A lot of the 
advertisers feel if they can reach them on 
television, they want to reach them [with 
interactivity], because the people who are 
engaged with the eTV application are the 
most engaged viewers out there. • 
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Splice closure kits Receiver/decoder 
DOVER, N.II.-Uraseal Inc. has intro-

duced its Shake N' Seal splice closure kits 
for protecting connections and under-

ground repair splices. " Uraseal has de-

signed the CT series of closures specifical-
ly to meet the demands of the cable indus-

ny at a time when network integrity is com-

ing under ever-increasing scrutiny," said 

Bill Mann, VP of sales and business devel-

opment. "Our financial analysis of repair-

ing underground cable cuts versus replac-

ing the cables, both drop and hardline, 
shows that significant savings can be 

achieved at the system level." 

CT products allow for speedy in-
stallation in demanding field environments. 

The permanent seal eliminates the need to 
return at a later date for span replacement. 

The CT products exhibit low viscosity 

for quick penetration that ensures splice 

protection and bonding to the cable jack-

et and connector during cable repairs. The 
products exhibit fast gel time, making them 

suited for field applications. The Shake N' 
Seal kits eliminate mix ratio errors and 

minimize waste, according to Uraseal. 

Visit www.cedmagazine.com/products 

SIOUX FALLS, S.D.-Sencore has in-

troduced the Atlas MRD 3187, a new con-
cept in receiver/decoder technology. The 

system is comprised of a hardware platform 

that is configurable to specific applications. 

In addition, the system features remote ac-

cess capabilities and multi-unit manage-

ment software, making system integration 

simple, according to the company. 
The modular design of the MRD 3187 

allows the user to customize a modular 

Sencore's Atlas MRD 3187 

chassis to fit particular needs by choosing 

from a variety of input and output possi-
bilities, including RF inputs, transport 

stream inputs and outputs, video decoding, 
and audio decoding. The unit can be con-

figured either as a 1 x 6 or a 2 x 3, and can 

provide up to two independent or redun-

dant outputs, saving rack space. 
The MRD 3187 is capable of decoding 
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Ciena's switch 

Ethernet services provisioning switch 
LINTHICUM, Md.-Ciena Corp. has announced the CN 4350 Ethernet services provisioning 

switch. The CN 4350 is a carrier-grade Ethernet platform specifically designed for telco and 
cable service providers to deliver triple play services to residential and commercial cus-

tomers over a converged packet network, including high-value Ethernet private line and lo-

cal area network (LAN) services. 

Designed specifically to deliver voice, video and data over a converged packet 

switched network, the CN 4350 enables providers to broaden their services portfolio with-

out increasing operating expenses, and to improve service margins without complicating 

the network, according to the company. 
The CN 4350 combines full mesh 160 Gbps fabric, VirtualWire VLAN switching, GbE and 

WDM transport interfaces, and carrier-grade reliability to provide the same service perfor-

mance and operational simplicity of time-division multiplexed and Gigabit Ethernet multi-

plexing, but with the cost-effectiveness and bandwidth efficiency of Ethernet switching, ac-
cording to the company. The CN 4350 delivers OoS and assigns each service its own "virtual 

wire" with guaranteed end-to-end bandwidth and performance. This is critical for concurrently switching and transporting 

best effort and QoS-sensitive services at 100 percent utilization. 
Visit www.cedmagazine.com/products 
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BusinessShowcase 
Products & Services 

RF Noise Generator 

NS-3n" 
Digital signal simulation 

• Carrier to noise testing 

• Interference testing 

• RF leakage testing 

• Active device loading for 

inter-modulation testing 

* APPLIED INSTRUMENTS 800-244-2976 

www.appliedin.com 

ADAMS GL:kBAL 
COMMUNICATIONS 

We buy and sell new and used cable equipment! 
We offer quality products at competitive prices with impeccable service. 

(800)451-1762 • (913)402-4499 • fax (913)402-4494 
www.adamsglobal.com 

email: maddington@adamsglobal.com 

CHARACTER GENERATORS 

Pnced from $699 to El 500 
Easy to Use • Immediate Delivery 

CALL US LAST, YOU WON'T BE DISAPPOINTED , 

Cable Technologies International Inc 
480 Oakdale Avenue Hatboro PA 19040 

800-378-8753 F 215-672-0440 
wvAvcabletechnologies corn 

For Digital Subscriptions go to 
www.getFREEmag.com/CED 

CAMV 
services, inc 

broadband materials marketing 

-WHOLESALE DISTRIBUTION 
-WORLDWICE MARKETING EXPOSURE 
-ACCESS TO MORE POTENTIAL SALES CONTACTS 
-UPDATED ACCURATE VALUATION OF EQUIPMENT 
-COHESIVE INVENTORY PACKING AND SHIPPING 
-EQUIPMENT STORAGE PRIOR TO SALE 
-PROFESSIONAL KNOWLEDGEABLE AND FRIENDLY SWF 
-SERVING THE CAT' INDUSTRY SINCE 1975 

04 

NCTC PLATINUM VENDOR 

800-227-1200 / 305-474.0409 / fax 305-474-0947 / www.CATVServices.com saLes®catvservices.corn 
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BusinessShowcase 

Career Opportunities 

peter 

FroehFroehlich & Co. lich 
search 

SC TE Sustaining Member 

PO. Box 339 Weatherford. TX 76086 

(800) 742-4947 FAX (817) 594-1337 

EMAIL: pfsearch@flash. net 

All levels of Technical 
Positions - Corporate to 
Hourly. Operators and 

Manufacturers 
Call or Write. Fees Paid. 

Immediate opening for an individual with 

extensive experience in cable installation. 

Must have supervisory experience in all 

facets of Broadband Installation Products. 

OVERNIGHT TRAVEL REQUIRED 

Forward references and salary 
requirements to: 

classified @ cedmagazine.com 

Opportunities in Mid-Atlantic Region: 

PA MD VA NY NJ 

Advertising with CED is key 

to a successful launch of 

your new Product! 

Contact Brian Tellinghuisen today 

at 800-238-2:09 or by email 

btellinghuisen@reedbusiness.com 

Contact Brian Tellinghuisen to advertise in this 
section. Phone: 800-238-2109 or email: 

btellinghuisen@reedbusiness.com 

ProductShowcase 
Professional Directory 

PTL TEST EQUIPMENT INC. 

BUY-SELL-LEASE-TRADE 
NEW AND RECONDITIONED TEST EQUIPMENT 

MAJOR BRANDS & MODELS 

ANALYZERS - SLMS - RETURN ALIGNMENT - LEAKAGE - QAM 

FIELD SWEEP - MODEM TEST - FIBER OPTICS - LOCATORS - 

TDRS - MATRIX GENERATORS AND MORE! 

Ph: (561) 747-3647 

Fax: (561) 575-4635 

www.PTLTEST.com 

Email: PTLTE@bellsouth.net 

ALL PRODUCTS GUARANTEED TO MEET OR EXEED OEM SPECS 

OUTMANEUVERING 
THE COMPETITION 

WITH THE POWERFUL YE— COMPACT 

L-2 LINE LAYER 
• 26" width is designed for tight spaces 

• Super manauverability for fast, easy, installations 

• Ideal ter buried service drops, pulling pipe or conduit 

• Rubber tracks & reciprocating blade minimize 
lawn dzuraage 

• Optional boring attachment 

• Co.npact size fits vans or P/U trucks 

LINE. r.W.WARD 800-816-9621 
Fax 7164744134 

C:01,1 PnliallOti E-mail: infreEnEw.rd corn 
lmweirl corn www lineward.corr wwwI  

ONE LEA11, MEAN 
LINE LAVIN' MACHINE 

TIE ORIGINAL SINCf 190 

Get the digital format o ED 
You get the same content as the Print, but you can do word 

searches, print what you need, link to advertiser's Websites, 

and table of contents and all story jumps are hyperlinked. 

Visit -ww.getFfILLI-iag.uomice( today. 
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ARTICLES 

CED's April issue examines DOCSIS 3.0 

technologies, investigates the status of OCAP 

(and OnRamp), and presents the annual 

CTO Roundtable. 

Channel bonding or 
wideband—Which has 
the right stuff for 
DOCSIS 3.0? 
In terms of raw speed. DOCSIS 3.0 will blow 
away its predecessors. But what underlying 

technologies will form its foundation? The 

leading contenders are shaping up to be 

"channel bonding" and "wideband protocol." 

Some see the two as interchangeable, while 

others vigorously disagree. CED's editors 

examine their similarities and differences— 

and investigate how well each is doing at 

navigating CableLabs' DOCSIS 3.0 minefield. 

OCAP applications— 
Who'll be first in line? 
It's agreed that U.S. cable operators must 

migrate to a world where OCAP middleware 

reigns supreme. Several MSOs plan to test or 

deploy it sometime this year. Others are eyeing 

the "lighter" OnRamp version for a less 

demanding hardware transition. But where are 

the "killer applications" needed to justify the 

full stack? Who's taking the development risk? 

INDEPTH CTO 
Roundtable—What's 
on the horizon? 
CED assembles the industry's best and bright-

est to hash out everything from digital simul-

cast and bandwidth management to advanced 

services and applications—VOID. VolP, ¡TV and 

more. Which will have banner years and which 

will languish? 

Plus: The latest edition of CED's VOD 

Deployment Wallchart 

CED 
Phone (303) 470-4800 
Fax (303) 470-4890 
www.cedmagazine.com 
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capital currents 

TV anytime, anywhere 

0
 ne thing that caught my eye at the recent Consumer 
Electronics Show (CES) was a flat satellite antenna—one 
t hat mounts on a car or SUV roof, so your kids can 

watch DirecTV in the back seat. And then I saw several other 
antenna manufacturers with similar products. And then I heard 
about other products and services also aiming for the untethered 
TV market. This is a new market segment, and from the scope of 
offerings out there, a very real one. 

The satellite antennas are flat, not concave like a dish. They 
use a technique called a phased array of multiple antennas. A sin-
gle antenna on the top of a car would have a pattern that is omni-
directional—the same gain in all directions. That's fine for narrow-
band mobile communications, because licensees are given exclu-
sive assignment of a frequency within a geographical area. Even 
though an omni-directional antenna "looks" in all directions, it 
won't see interference from any other licensee. But broadcasting 

By Jeffrey Krauss, 
President of 
Telecommunications 
and Technology Policy 
Have a comment? Contact Jeff via 

e-mail at jkrauss@krauss.ws 

satellites are spaced every 9 degrees across the orbital arc, and 
they all use the same 12.2-12.7 GHz frequency band. 

You need a directional antenna to pick out the signals from 
the desired satellite and reject signals from other satellites. By 
using an array of small antennas, and combining them in a par-
ticular fashion, high gain can be achieved in one direction, and 
negative gain in other directions. And the direction of the high 
gain antenna beam can be changed, or steered, as the car 
moves. The military has used this technology for years (see, for 
example, www.pavepaws.org/), but only recently has it reached 
consumer products. 

Receiving a satellite TV signal from satellites that are spaced 
at 9 degrees is a piece of cake compared to working with satel-
lites spaced at 2 degrees. But that's what it takes for two-way 
communications. It's not impossible for a phased array antenna 
to achieve such a narrow beamwidth, because that's what 
Connexion by Boeing does. A phased array antenna mounted on 
a commercial aircraft is hardly consumer technology. But at least 
one of these consumer antenna manufacturers was talking about 
two-way communications in the future. 

But that's not all. Comcast announced its own plans to send 

video to cars, working with automotive electronics manufactur-
er Delphi. Details were sketchy, but it will probably involve 
video that is first stored in a Digital Video Recorder (DVR) in the 
home, then later downloaded to a DVR in the car. The download 
path will be wireless, based on Delphi rear-seat video systems 
that already have WiFi capability. 

But there's more. Sony has come out with a product called 
LocationFreeTV (see http://12.155.226.67/). This product con-
sists of two pieces, an untethered 12-inch or 7-inch LCD screen, 
and a "base station." The LCD screen displays video program-
ming that it receives over a WiFi link from the base station. 
That's fine if you want to watch TV out on the patio. 

But wait, there's more. Both the base station and the display 
have Internet capability, with the base station streaming out 
video that it can get from an attached cable box or DVR. So let's 
say there's a snowstorm in Denver, and you're sitting for hours in 
the airport Red Carpet Club. You can connect your display to 
the airport HotSpot, and watch stored movies...or local TV pro-
gramming streamed over the Internet. Hold on! Wasn't this 
what the Broadcast Flag was all about? 

The Sony product is a little pricey. Sony is selling it for $ 1,100, 
but you can find it available on the Internet for as low as $840. 
But wait, there are cheaper alternatives. 

If you're more interested in using it at the Red Carpet Club 
than on your patio, you don't need the untethered display because 
you already have a laptop computer. In that case, get yourself a 
Slingbox Personal Broadcaster (www.slingmedia.coma It pro-
vides the same sort of capability for streaming video from your 
home DVR or cable box, but the video is displayed on your lap-
top rather than a separate display. Just link up to any HotSpot or 
other high-speed Internet access. You've heard of timeshifting. 
Slingbox calls this "placeshifting." 

So, how does this all relate to copy protection and the 
Broadcast Flag? For now, there's no problem. Right now, both 
the Sony product and the Slingbox accept only analog video 
inputs, and the controversies deal with digital video. 

For digital broadcast programming that contains the 
Broadcast Flag, TiVo seems to have set a precedent by getting 
FCC approval to distribute TV broadcast programming over the 
Internet to up to nine remote locations. Your laptop or Sony 
LocationFree display could be one of those locations. 

For copy-protected digital cable programming, the cable box 
would encrypt the programming for transfer to the Delphi rear 
seat system or LocationFree base station or Slingbox, so your car 
unit or laptop or LocationFree display would have to use a 
CableCARD to decrypt it. 

It may be a few years before we actually see those products, 
but it is clear that the industry has recognized the public's 
demands to watch TV anytime, anywhere. 
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PRISMA 

PASSIVES 

GAINMAKER 

ARRIS 

CONTINUUM 

POWERVU 

DEMODULATORS 

STEREO ENCODERS 

Master 

Stocking 

Distributor 

Scientific 
Atlanta 

• New, surplus and remanufactured 

CATV equipment 

• :he largest in-stock inventory of 

Scientific-Atlanta products 

• World-class technical repair 

centers 

• Fast, dependable turnaround 

• Expert knowledge and 
Dersonal service 

800-331-5997 

When Ws 
System Critical, 
The World's 
Cable Networks 
Don't Take Chances. 

1=6=2 
Whether your cable network is across campus or across 

the nation, Tulsat is your CATV lifeline for system 

ecuipment, technical repair, and the fast, dependable 

turnaround the world's cable networks -ely on. 

As an ADDvantage Technologies Group company, 

TL lsat is part of our nationwide network of large product 

invento -ies, expel knowledge. and end-to-end CATV 

equipment solutions tha: leave nothing to chance. 

Which means, you don't have leave your network 

to chance. 

Call Tulsat. 

Your CATV lifelint for system critical equipment, 

technical repair. anc peace ol mind. 

ADDvantage 
Technologies Group 

1605 East Iola • Broken Arrow, OK 74012 

www.tulsat.com • tulsat@tulsat.com 

.Tulsat NCS Industries ComTech Services Lee Enterprise 

Tulsat Texas Tulsa: Atlanta Tulsat Phoenix 



Digital video changes everything - how we brand, communicate, entertain and inform. 

Terayon accelerates your ability to evolve and capitalize on new business opportunities 

brought on by this digital revolution. Terayon enables you to deliver picture perfect results 




