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i Fermed in' 1998, Part ofi Tl }s Flber Optics Division
BRVIISSIONE 1o Create a rg;‘dﬂrr- where people can learn
Zlelitthesiechnical advantages and affordability that
ppticalltransmission brings to customer-owned
NELVWOIKSE
VIEMDENSE ”M/\/oh jon, AMP/Tyco Electronics,
orning, Cerning Cable Systems, Leviton Voice &
~ Data, | foge Linear Corporation, OES, Optek
Technelogy, Panduit, Ortronics, Sumitomo Electric
Lightwave and Transition Networks, Fluke Networks,
and others.

® www.fols.org
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Atfe) 2000)0) — Toll/ Jrouo"'\iv'm]"- paper “Migrating to
EEI=NEI Casenior Centralized Cabling”

2001 —Erstversion of FOLS cost model

= FOCUSEE 0N SEF connector s, and media converters

u JmJJemerJ ed econclusions; of Tolly study with “real world”
SCenarios. ‘-

April/May 2003 — Version 2 of cost model developed

m Updated new lower cost fiber and copper switches and other
products

m Doubled the number of scenarios
= Added very low cost and Zone configurations




Eround Breaking Research
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NEPIOVICES et JJrrI palty total cost analysis of
COPREI and FIREFLANS
m EOr tieNirst time, includes cests of all copper

- switehies; NICs, and active product components
s " anchitecture (“Centralized vs.

=

sts of telecommunications closets
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m Includes co




e Main Theme

. L.
e/ /ATSelIACEmYIEStItS/Whitepapers.htm Doc. 200505
h't‘tp://mmmacom/mar}’_e't/'telecom/en'te.gr]s;e olitien/literature. jhtml#WhitePapers

m - DIspantyAin costsiis largely attributable to the
2roneels presumpti on th ﬁf fiber-optic
- NELWOIKS' S ﬂ’: e&esugned exactly like
OPPEr I 'fras ructures.
= Desig .ingﬁbﬁr-optlc networks based upon
the designi characteristics of fiber often can
save thousands of dollars compared to

4

Copper.



ralii zed LAN Cabling

N “Tortheist of 'f].'d'é'r.’:* well-known benefits of
<cgorJorng_Hy Hightbandwidth and immunity

MJ We canrnoew add the benefit of
ficantiCest reductions.”
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Lower costs are partly attributable to
simplified connector design and high-density,

small-form-factor connectors.
Optics
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Centralized
W

IESHmEdial ersio&in the
rmrnurnca_;'i]ons Foom.
r\lplcally, CONSISts of Aigh-speed uplinks
= Centralized™
= not bound by copper’s 100-meter limitation, nor do

they require media conversion from one physical
medium to the other.

m The comparison uses standards-based design




INASERER@PLCS LAN Section Study

oy B Cosis Copplelfe faefl/ 7

ANCOITIPEIE0 Ol Stalea st COSES Shows that fiber
OliEIS oS I-eliecyer soluton for norizontal cabling
APPICALOIISIINENVAITEL) OFf & cen*os. In fact, fiber
oS colsIIeranle Jnitial savings, considering installed
first cl*as;r's F/0/IE)

. -
=SHEIIIGNECIIOoI0gIES:..

= New cabling architectures optimized for fiber
m Short Wavele?gth fioer LAN electronics

m Small-form-factor (SFF) fiber connectors




ZenEMINNYAIR, ielecom
Enclosure Update
- ENCIosuiie U |

el losure (official name)
- will go for “default” ballot in July
to TIA 569B
alk O plementation document
tinJuly

M for TIA 568 B.1
e In October
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HIBEIRVIBCONCEPLIONS
oL YoUEaLers Fiber”’
“m Perception: Copper weighs

[ &
1}@ n
less than fiber

= Fact: Fiberlis s smaller:  m Fact: Fiber components are
. - heavier, but fiber cable is

Rating; 2~ ® lighter

= Perception: Cgbbe'r s Stren_gt_h Y.
more fifecraoint m Perception: Fiber is

] , fragile
m Fact: Fiber Is Plenum- J _ _ )
rated, compatible with = Fact: Fiber is 4+ times

Infrastructure

\Weight
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Sl NG SYStEMPATChItectures
beH)/ZEa e DESIGIIEA IO el (300 Meters)

WORK AREA

naoxmn—a —HZ

SINGLE POINT
CROSS CONNECT

Standardized in TIA/EIA-568-B.1 & 1SO-11801, 2"9 Ed.
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Will be Standardized in TIA/EIA-568-B.1 and TIA/EIA-569-B



iraditinal Desior

HC = Horizontal Cross-

Connect

TR = Telecommunications

Room
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Cubicles
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with a switc
mmm= — Building Pathways

and Spaces

HC = Horizontal Cross-
Connect

TR = Telecommunications
Room

Cubicles

Offices
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Flogr I isinbutor

A DISTRIBUTED NETWORK

Telecommunications Room
swilch — Patch Panel

Main Dhistributor — Equipment o
Msier Switch = Paich Panel
PFABX

Inter-fmplching Hackbone Cable Haorbeontal Cable

In a conventional distri g pone cable IS optica

horizontal segment of the network typically consists of twisted- pair copper cable or optlcal fiber cable
(depending on distance). Backbone cables in an inter-building network travel from a main cross-
connect (distributor) to one or more horizontal cross-connects within the telecommunication rooms on
each floor, which includes active electronics equipment such as hubs, concentrators or switches.



Optical fiber’s bandwidth and ability to carry data over long distances is best utilized in centralized
networks. Centralized networks have more unblocked bandwidth than distributed networks and
therefore better suited for combined voice, video and data traffic requiring quality of service
implementation. Optical fiber eliminates intermediate closets, thus simplifying network layqut and
reducing overall system cost. A centralized network is the most efficient and cost- effeoﬂlve B\Way to

implement a fiber-centric LAN. LAN
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nsolidation Points —
~ TActivVe and Passive

ibar

ZONE DISTRIBUTION . A 2

Iramsitson Ponnl

. Floos Distribation Patch Panel

Backbone Cahle

Consolidation Point
Flosor Dristribsior Switch — Paich Panel

{_"._ullp.m Backbhone Cakble

Main Disinibitor - Equipment Boom

Muster swilch — Patch Panel = :
FABX Harizontal Exiender Cable

Horizontsl Feed Cuble

Moves, adds or changes in an open-office environment can be accommodated quickly and efficiently
through consolidation points by combining permanent feeder cabling with pre-terminated plug-and-
play extender cables associated with the work area. Providing connectivity closer to end-tsers not
only adds flexibility, but also reduces network downtime and re-cabling ends, which canresult in

sugnlflcant cost savi Nngs. Fiber




ZONE DISTRIBUTION

— Wonirantal Faed Catde

Transitien polRus
VS. consolidation
points




rCampus Network




CENTRALIZED NETWORK
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Backbang Cablg

Fioor Distrihution Swiich — Patch Panal ]l

Distributor - Equipmeant Room
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Carmypus Rackbang Cabia




ol "

A DISTRIBUTED NETWORK

Floor Dstrabainon
— lelkecommunications Koom
Swich — Paich Panel

Main Distrbutor = Equipment Rooim
Miaster Switch = Pach Panel

PABX
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Cemzral OJRC sOMERIeeAL Closet’?

Central solution
average length 30 m
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Corne on
average length 4



HOVWATIENYACIOSELS eguiied In this area?

dsll &

2,000 sgm
or
200 WA'’s

“90 metre rule” solution “TIA-569A” solution
200# WA into TC 100# WA per TC

average length 55 m average length 30



ommsiOutiets per 10 sq m
'—- ik -

 Floors 62 x 32 m
Total WA = 800
otal TO = 3,200

78,400 metres
more cable used on
“90m rule option”

il
“90 metre rule” option “569A” option
4#TCs Avd5m 8# TCs Av30Om
3,200 x55=176,000 m 3,200 x 30 = 96’0993 m
Optics

LAN
SeCHon



ATHELE O ENAECH R Felecgﬁr S
Closais?

a 1004# WA TR ?
ced HVAC rH%JJJ‘r‘O N a 2004 WA TR ?
= how much deesa HVAC wall unit cost ?

‘ using mini closets with max 100 WA's can remove
the need for enhanced HVAC
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 Tiakingradvantage of optical fiber

s Performance. acress 2000 meters (10 and

1001Vi19):

¥ ContiRueUs run from outlet to hubsite

SCAlEIIE org,lvwrl [ without replacing cable.

N EVolution ta m@;_ated voice, video, and data

a Change from' Ethernet to ATM with move of a
patcn cora.

m Reliable simplified testing and maintenance.

= No EMI - clean signal transmission with
reduced errors.




ven (now 19) major hubsites located
ougnol t campus supporting more than
110J0) OﬁquJJI.J_F

" Copper plan required more than 180

' fJoﬁr

=o| |pmer&ocated only in hubsites.
Ease of deployment, HVAC, security.

Far fewer maintenance people, each
nuchr more knowledgeable.

o LAN management costs contained

€
ol¢

One hubsite serves both residence halls
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Strategic

0 18 hubsites

Building A
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CKground
2 COSIV/06E)S

/rloor
“PEer o,“ DasIs
ien
iz 70%
900
m Fiber ufgl IN FISer ub ystem (both models)
l‘ Horizontall Subsystem
m UTP: Cat 5e or Cat6 UTP (depending on model)
m Fiber: 62.5 or 50 pm multimode fiber
B Telecommunications room
m Copper TR: $20,000
m Fiber TR: $4,500
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All Fiber

e b
UPS 1,000
Temp. Coniyol j'ﬂaOO
0SEl CoSt 9,000 4 500
Closet si .  6'xX10’ 3'x5’
Total cost 1$20,000 $4,500

Fiber
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cost Moedel Assumptions

Horizontal Cabling Costs:
Fiber vs. UTP

B 1_',l'r

Pearson Technologies Incorporated
[www.ptnowire.com|
and the
Fiber C rptu s LAN Section of the
Telecommunications Industry Association
[www.fols.org]

e Thirteen page document details all parts of the model
e Currently being changed to reflect new model.
» Expect the new model (and assumptions) to be available next month

Fiber
Optics
LAN
SeCton



PASSUmptions (cont.)

Assumplions

The model compares the cost of a horizontal UTP/vertical fiber network [Figure 1,
hereafter referred to as "UTP'] to the cost of a fiber to the desk network [Figure 2,
hereafter, 'FTTD'). The UTP model is presented in the left-hand side of the
spreadsheets; the FTTD is on the right,

The “building” used in the model is an eight-story building [cell C5) with 48 ports/floor
[cell C3]. Since the cost analysis is calculated on a cost/port basis, this model is
deemed realistic and unbiased for or against fiber. In fact, any bias that exists has been
implemented slightly against the FTTD because we have not included testing costs or
long-term network maintenance,

This analysis applies equally well to multiples of 8 floors or multiples of 48 ports
per floor. For port numbers that are less than multiples of 48, the analysis will show

FTTD to have a cost lower than that of UTP, since UTP switch port utilization [cell C2]
may drop below the 70 % value,

For the purposes of the model we have assumed a total loaded labor rate of
$60/hour [cell C1]. This rate is consistent for the largest cities in the US, such as
Chicago, New York and Boston, where the installation work force is unionized. For
other locations, a total loaded labor rate of $40-45/hour is more realistic, However, the
labor cost will not affect the conclusions and comparisoens, since the labor cost is only
about 10% of the UTP total cost [E61] and about 6% of the FTTD total cost [J61].

Areas filled with yellow on both the left and right sides of the spreadsheet are
assumed to be the same cost. No effort has been made to quantify these costs. Even if
these costs are not identical, we believe that any differences will not be large enough to
invalidate the conclusions drawn from the spreadsheets.
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ALL FIBER NETWORK | pernode

SCostVoHEl
'|

per node

or cost,$

per node man-hrs per node

64.00 fiber NIC 100.00
9.00 fiber jumper to wall plate 15.00
2.29 wall plate 3.00
5.00 9.60 0.16 |jack or barrels+plugs 3.00 10.00 0.17
18.00 horizontal fiber cable 45.73
5.00 0.20 0.16
5.00 9.60 0.16 |2 mechanical splices 16.00 10.00 0.17
5.59 5.00 0.08 |wall mounted enclosure 3.00 15.00 0.25
176.93
8.08 0.00
2.08
sub total
cost/port

vertical riser fiber cable 30.00
57.62 19.60 sub total 30.00 0.00
cost/port 30.00 0.00




SUIMIMEARAG

WWrlare fIgar rrizl/es

$ %
+ 100.79 + 12.25
- 25.55 -3.1
+ 207.17 + 21.58%
| 822.74 822.99 0] 0]
Media Conversion ’ 822.74 806.47 -16.27 - 8.3
Media Conversion B 804.57 806.47 + 2.00 0]
Media Conversion C 753.82 690.38 - 63.44 -8.4
100BASE SX 822.58 737.19 - 85.38 ﬂ@ 38

Fiber
Opti
LAN
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SREVallaLeEOrk needsic: growth requirements
Wheniselecting mediar
AltErmatVEsarchItECIUreS C erﬁreal savings today
5 SINGIE PeINtNe) gldmm Stration

= Reduced port ranrJ & lif -cycle savings

,,,,, standards world-wide

o _Fibe _'f' electronics costs decreasing

= 850 nm short wavelength generally less expensive
= 100BASE-SX offers lower costs, smooth migration

m Fiber LANsS can be cost-effective today
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\/\/ne re Is, FIRER Cost Eff

2 designed for centralized or
be designed for centralized or

cable r
'EMI/RFI is an issue
andwi 2quirements continue to increase —

1 \/ a
\ .

?

a
-

m Installations w
more than 5

m Installations where “nﬂure—proofing” IS @ main concern

e cabling infrastructure capacity needs to last
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O more ]' fermation on joining the
FIDEFOptics LAN section:
m Conact Andy Dryde

SO0V 7 702 0r adryden@tia.eia.org
m ViSIt eurwebsite at www.fols.org
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