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The Future of UTP

Introduction

Although UTP cables have existed in one form or another for decades, they
have only been used in data communications networks for just over ten
years. While data cables existed in different forms for several decades before
UTP cables were predominantly used, they were quickly replaced by UTP
cables for several reasons.

Coax and shielded cabling solutions, such as ThickNet, ThinNet and IBM type
1, were very good cables for transmitting data within Local Area Networks
(LANs). With the advent and proliferation of computer networking
technologies, more and more cables occupied spaces “behind the scenes”
where cables had only existed for telecommunications purposes in the past.
Telecommunications rooms were expanded to allow for connectivity between
networking devices (hubs), servers and workstation terminals. Data rates were
on the order of 1 to 16Mbps and ran on proprietary cabling solutions.

Several protocols existed for proprietary to somewhat standardized networks,
such as Token Ring, ISDN and ATM.
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Why UTP?

Space, time and cost constraints led to the development
of a more cost effective medium for transmitting data in
UTP cables. By eliminating the need for shielded
solutions, the end user now needed less space for
installation, and saved money on materials and labor for
installation. Grounding issues were also mitigated. Most
importantly, UTP solutions are used as a baseline
interoperability media for the most prevalent protocols.

In most cases a cabling solution is developed to support
a faster transmission protocol. Today’s fastest protocol
over UTP cable is 1000BaseT transmission. This is
supported by both Category 5e and Category 6.

UTP and the End of the Protocol
Debate

To better understand why UTP cable has evolved from
Category 1 to Category 6, we must first understand the
primary driver, i.e., data rate progression. In the early
1990s, ATM, Token Ring and Ethernet were in contention
in a race to determine which protocol would become
the industry standard for LAN applications. By the mid
1990s, Ethernet had come out on top. It provided a
highly accessible technology with an outstanding cost
basis that ultimately proved to provide the “QoS”
needed at the right price. In addition, the progression
to 100Mbps transport assured that the data rates
would be sufficient to support the needed bandwidth
for existing and up-and-coming applications.
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The previous chart provides a good example of the
progression of Ethernet as the default standard for
today’s LAN applications. As evidenced from the chart,
10Mbps was the largest market share holder in 1995.
By 1999, 100Mbps had almost gained as much market
share as 10Mbps protocol. 2003 saw the demand for
10Mbps completely dissipate. Currently, the market is
split between 100Mbps and 1000Mbps, with 100Mbps
quickly on the decline.

Note: The “Other Protocols” in the first chart comprise
10 percent of the market consistently over the last six
years. These protocols are legacy systems, such as Token
Ring and ATM, and/or security systems.
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The second chart above shows how historically the
cabling category installed has always led well before the
protocol speed supported is used. For example, in

1995, the primary UTP cabling being installed was
Category 5, which could support 100Mbps, but the
switch ports sold that same year were primarily
10Mbps. In 1999, the primary switch port speed sold
was 100Mbps, but the primary cabling solutions,
Category 5e and Category 6, supported 1000Mbps.

What this data tells us is that the cabling installed
always leads the primary data rate. This was the case

2822: 1000 Mbps until 2003. Today our fastest data rate is 1000Mbps
40% — B 100 Mbps over UTP. The cabling being sold today is only capable
;83’: of supporting 1000Mbps. Customers will want a
10% — | 10 Mbps cabling solution that will support the next generation
0% leap in data transmission, 10Gbps.
1995 1997 1999 2001 2003
, UTP Cable Categories by Protocol Supported to a Minimum 100M Length N
Category | POTS | ISDN | Token Ring 4Mbps | 10BaseT | Token Ring 16Mbps | 100BaseT4 | 100BaseTX | ATM 155 | ATM 622 | 1000BaseT | 10GBaseT
1 X X
2 X X X
3 X X X X X* X
4 X X X X X X
5 X X X X X X X X
5e X X X X X X X X X X
6 X X X X X X X X X X J

*Active “powered” equipment only.
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Why do | need Category 6?

Originally Category 6 was developed to support a more
cost effective way of running 1000Mbps, by using two
pairs within the cable instead of all four. This is the
same way we currently run 100BaseTX and the reason
that 100BaseT4 never caught on. This would cut the
cost of transceivers within the active hardware. At the
time, a leader in the telecommunications industry was
developing the hardware/protocol in question and
needed a cable that would extend the frequency
bandwidth used from the current 1-100MHz out to
250MHz. This allowed for higher bandwidth potential.

At the same time the development of four pair
transceivers using PAM5 encoding supported
1000BaseT over Category 5e cables. These transceivers
weren't as costly as initially expected. Today we see
workstation PCs shipped with 10/100/1000BaseT NICs
integrated directly on motherboards. Switch prices have
come down substantially and copper remains the most
economical way to run Gigabit with the LAN.

1000BaseT transmission was being embraced as the
latest, greatest protocol technology. Both Category 5e
and Category 6 cables were being sold to support it.
That's right, Category 5e and Category 6 both support up
to 1000BaseT (Gigabit) Ethernet transmission protocol.

An argument has been made for installing Category 6
over 5e. Category 6 does give a much better signal to
noise ratio than 5e, at all frequencies. This allows for
anomalies within the active hardware that might
otherwise cause a greater number of errors on a lesser
performing 5e cabling system. Category 6 does support
broadband video applications to a greater extent as well.
However, Category 6 doesn't support any additional
protocols up to 100 meters that 5e doesn’t. At the same
time, the extended frequency to 250MHz of Category 6
also gave the customer a certain level of “future
proofing.” Or did it? The industry seemed to adopt
Category 6 with an attitude of “build it and the protocol
will come.” The Telecommunications Industry Association
(TIA) has since ratified Category 6 and now that the
cable has been standardized, the question still remains,
“Did it meet expectations?”

What is the Next Leap?

The active hardware manufacturers and the IEEE are key
to understanding where the cable needed to go. The
TIA must then respond by supporting the IEEE with a
cabling standard.

W

Each leap in Ethernet has meant a tenfold increase in
data transmission throughput, i.e. 10 — 100 — 1000Mbps.
The next logical step would then be to meet 10Gbps,
which is already supported by fiber. The IEEE P802.3
10GBASE-T study group was then formed to investigate
ways of running the new transmission speeds.

It quickly became evident, through interaction with the
active hardware manufacturers, that Category 5e
wasn’t going to support the needed electrical
requirements for the distance. Category 6, it turns out,
didn’t make the grade either. Its electrical characteristics
are tuned to a knife's edge, to say the least, and we still
couldn’t support the next wave of transmission to the
expected 100 meter distance. The study group is
looking at limited length runs to support 10Gigabit over
Category 6 up to 55 meters, but that's a far cry short of
the magic 100 meter mark.

What Cable Will Support the Future?

All along we thought that the pair-to-pair relationship
within the cable was paramount to making good cable.
Then came the “A"” word — Alien Crosstalk. Did that
mean aliens were trying to corrupt our data? Not
exactly. Alien crosstalk is the noise heard on a pair
within a cable, generated by another cable directly
adjacent to it. The active community are worried about
random events or events that are unpredictable. While
the noise between pairs within a cable can be predicted
and eliminated within the active hardware,
unpredictable alien crosstalk cannot.

This raised the bar yet again, but this time for a reason.
The actives now need a better cable to proceed. Limits
have been established and testing commenced to
understand what is needed from the UTP realm to achieve
the goal of 10Gigabit transmission over 100 meters.

Through innovative thinking, KRONE Group engineers
were the first to achieve the necessary performance to
support 10Gigabit all the way out to 100 meters, with
the new CopperTen™ solution. The results for the new
cabling innovation were presented at the November
2003, meeting of the IEEE P802.3 T0GBASE-T working
group with a vote of 64 to zero to move forward. Alien
crosstalk performance can now be achieved, as well as
the needed insertion loss levels, for transmission over
the full-length requirement.
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What does this mean to the
Industry?

Now that it has been proven that a UTP cable
and connectivity can achieve the needed
electrical parameters, the active hardware
manufacturers can develop their
components/protocols. Copper will again support
LANSs to the next level of transmission
performance and match the current highest
speed offered by fiber, in 10Gigabit. LANs will
once again be future-proofed today for the
protocol of tomorrow, all at a better price.

With the CopperTen solution now a reality,
consumers have three options: install a cabling
solution that supports today’s protocols by using
Category 5e; implement tomorrow’s protocol,
10Gigabit, to a limited length of 55 meters by
using Category 6; or support tomorrow’s protocol
to the full 100 meters with CopperTen cable.

Web Site: www.adc.com
From North America, Call Toll Free: 1-800-366-3891 e Qutside of North America: +1-952-938-8080

KRONE's revolutionary CopperTen solution is now
part of ADC’s TrueNet®, structured cabling
solution, the integrated portfolio of high-
performance copper and fiber cable, connectivity
and cable management products from ADC and
KRONE. The precisely tuned TrueNet system
uniguely exceeds TIA/EIA standards and provides
a clear path for uninterrupted data throughput
throughout the network.

To learn more about both the CopperTen and
TrueNet solutions, please visit:
http://www.adc.com/productsandservices/product
solutions/truenet/

nc Fax: +1-952-917-3237 e For a listing of ADC’s global sales office locations, please refer to our web site.

® ADC Telecommunications, Inc., PO. Box 1101, Minneapolis, Minnesota USA 55440-1101

Specifications published here are current as of the date of publication of this document. Because we are continuously
improving our products, ADC reserves the right to change specifications without prior notice. At any time, you

may verify product specifications by contacting our headquarters office in Minneapolis. ADC Telecommunications,
Inc. views its patent portfolio as an important corporate asset and vigorously enforces its patents. Products or
features contained herein may be covered by one or more U.S. or foreign patents. An Equal Opportunity Employer

1314739 01/05 Original © 2005 ADC Telecommunications, Inc. All Rights Reserved




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
    /Frutiger-Black
    /Frutiger-BlackItalic
    /Frutiger-Bold
    /Frutiger-BoldItalic
    /Frutiger-Italic
    /Frutiger-Light
    /Frutiger-LightItalic
    /Frutiger-Roman
    /Frutiger-UltraBlack
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <FEFF005800650072006f0078002000730065007400740069006e00670073>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


