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Agenda
• “Disc la im e r”

• “60,000 ft” vie w  o f LAN vs. WAN/ M AN
Ec o nom ic s

• WAN/ M AN ( M e tro)  Da ta
– Build ing s “se rve d ” by CLEC ’s

– C LEC  route  k ilo m e te rs

– Wire  c e nte r/ C O  d a ta

• Long Ha ul Da ta
– M a jor fib e r build s

– Estim a te d  fib e r utiliza tion

A INTERNATIONAL LTD. Company
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First…..

A fe w  “Disc la im e rs”

A INTERNATIONAL LTD. Company
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“Disc la imers”

• M A N / Long Ha ul d a ta  is o ften
– Proprie ta ry

– Inc o m p le te

– “Unique”

• Trying  to piece together  a  complete and
a c c ura te  p ic ture  w o uld  b e  a n expensive
a nd ultim a te ly futile  e xerc ise

• There fore , wha t I’m  p re senting is
“se le c te d ” da ta  tha t I b e lie v e  is
re p re senta tive  o f ex isting ne tworks

A INTERNATIONAL LTD. Company
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Exa m p le  o f “Profit C e nte re d ” Ne twork Ec o nom ic s:Exa m p le  o f “Profit C e nte re d ” Ne twork Ec o nom ic s:

“60,000 ft” Vie w  of LAN vs.  MAN
Ec o nom ic s

Avg. cost of laying first mile of fiberAvg. cost of laying first mile of fiber11

AvgAvg. monthly spending on multiple services. monthly spending on multiple services22

Annual potential revenue per plant mileAnnual potential revenue per plant mile

Net annual profit per plant mileNet annual profit per plant mile

$75,000$75,000

$134$134

$241,200$241,200

$166,200$166,200

1Source: Mastech, TeleChoice, KMI (Range is from $25K in rural areas to $500K in certain
urban blocks).
2RCN for remaining data.  RCN also estimated annual/plant mile profits of $10,920 and
$17,784 for local telecom and CATV.

A INTERNATIONAL LTD. Company

Number of users on network 150150
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•• A “ke y ” re a son why Ethe rne tA “ke y ” re a son why Ethe rne t
“c o nque re d ” ATM  e t. a l. in the  LAN is“c o nque re d ” ATM  e t. a l. in the  LAN is
tha t it o ffe re d  c le a r c o st sa ving s for atha t it o ffe re d  c le a r c o st sa ving s for a
“c o st c e nte re d ” ne twork“c o st c e nte re d ” ne twork

“60,000 ft” View of LAN vs.  MAN
Econom ic s

A INTERNATIONAL LTD. Company

•• For a profit centered network, cost is still aFor a profit centered network, cost is still a
key reason for adopting a technology…but sokey reason for adopting a technology…but so
is reliability, manageability, etc.is reliability, manageability, etc.
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“60,000 ft” View of LAN vs.  MAN
Econom ic s

•• LANs -  LANs -  a g g re g a tea g g re g a te  ind ividua ls d a ta  tra ffic ind ividua ls d a ta  tra ffic

•• WANs -  WANs -  a g g re g a tea g g re g a te  LAN tra ffic LAN tra ffic

•• M A N s -  M A N s -  a g g re g a tea g g re g a te  WAN tra ffic WAN tra ffic

•• Long Ha u l/ PO P- C e nte rs -  Long Ha u l/ PO P- C e nte rs -  a g g re g a tea g g re g a te  M A N M A N
tra ffictra ffic

•• O n  a v e ra g e , e a c h O n  a v e ra g e , e a c h a g g re g a tiona g g re g a tion
introdu c e s a n  inc re a se d  le v e l o fintrodu c e s a n  inc re a se d  le v e l o f
re lia b ility, func tiona lity(?),re lia b ility, func tiona lity(?),
m a na g e a b ility(?) re q uire m e nts.m a na g e a b ility(?) re q uire m e nts.

A INTERNATIONAL LTD. Company
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“60,000 ft” View of LAN vs.  MAN
Econom ic s

•• There fore , so lutions p ropose d  for “p rofit-There fore , so lutions p ropose d  for “p rofit-
c e nte re d ” ne tworks c e nte re d ” ne tworks c a nc a n b e  d iffe rent b e  d iffe rent
a nd m o re  c ostly tha n those  p ropose da nd m o re  c ostly tha n those  p ropose d
for “c o st- c e nte re d ” ne tworksfor “c o st- c e nte re d ” ne tworks

•• To put it a nothe r way…one  size  needn ’tTo  put it a nothe r way…one  size  needn ’t
fit a llfit a ll

•• The  key  will b e  to m a k e  the se  solutionsThe  key  will b e  to m a k e  the se  solutions
inte rope ra b leinte rope ra b le

A INTERNATIONAL LTD. Company
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MAN Da ta

• C o m p e titive  loca l  exchange  carrie rs (CLEC s)
a nd Inc u m b e n t Ex c h a n g e  C a rrie rs or RBO C s
c a rry  a  g re a t m a jority of M A N  tra ffic .

• RBO C s ove rwhe lm ing ly  dom ina te  a s c a rrie rs of
this tra ffic .

• C LEC s, there fore :
– m e a sure  tra ffic  in num b e rs o f build ing s p a sse d  (and  top

custo m e rs skim m e d)
– build  ne tworks whe re  the  top custo m e rs a re  lo c a te d

A INTERNATIONAL LTD. Company
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MAN Da ta

A INTERNATIONAL LTD. Company

• Ring topologies a re  id e a l for skim m ing  top custo m e rs.
• RBO C s, on the  o the r ha nd, ha v e  a lre a dy  inve ste d

b illions in  point- to-point (sta r) ne tworks b a se d  on
C e ntra l O ffic e , (C O ), lo c a tions.

• C LEC s, there fore :
–  a re  ra p id ly  constructing rings…
– … in ta nde m  w ith a tte m pting to  co- lo c a te  e quip m e nt in

RBO C  C O ’s.
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Wire  C e nte r/ C O  Da ta

A r izona ( U S W est )

Tot al W ire Cent ers 1 4 4 1 , 8 3 9 , 5 7 6 7 6 5 , 2 5 7   

W ire cen ters w it h  at  least  

one colocat ion agreement

Physical 2 1 ( 1 4 . 6 % ) 7 8 5 , 9 0 9       ( 4 7 . 7 % ) 4 8 8 , 5 6 5 ( 6 3 . 8 % )

V irt u al 3 ( 2 % ) 1 0 5 , 7 3 1 ( 5 . 7 % ) 3 6 , 5 2 7 ( 4 . 8 % )

Califo rn ia ( ParBell)

Tot al W ire Cent ers 6 3 3 1 0 , 4 2 1 , 7 7 5 4 , 3 9 5 , 9 5 4

Physical 8 6 ( 1 3 . 6 % ) 3 , 3 8 9 , 8 6 5 ( 3 2 . 5 % ) 2 , 1 3 0 , 1 8 3 ( 4 8 . 5 % )

V irt u al 0 ( 0 % ) 0 ( 0 % ) 0 ( 0 % )

N ew York ( B ell A t lant ic)

Tot al W ire Cent ers 5 2 4 7 , 2 7 7 , 1 6 9 3 , 5 7 6 , 6 7 0

Physical 3 8 ( 7 . 3 % ) 1 , 3 3 6 , 9 9 6 ( 1 8 . 4 % ) 1 , 6 8 6 , 0 6 7 ( 4 7 . 1 % )

V irt u al 1 ( < 1 % ) 2 1 , 1 1 1 ( < 1 % ) 3 6 , 2 8 8 ( 1 % )

Tex as ( SBC)

Tot al W ire Cent ers 1 , 8 4 6 5 , 6 5 9 , 5 2 3 3 , 0 8 9 , 2 7 8

Physical 1 4 ( < 1 % ) 4 1 4 , 0 1 8 ( 7 . 3 % ) 6 1 4 , 4 9 8 ( 1 9 . 9 % )

V irt u al 2 2 ( 1 . 2 % ) 2 1 7 , 9 7 4 ( 3 . 9 % ) 3 3 7 , 3 8 4 ( 1 0 . 9 % )

Resident ial Line ServedW ire Cent ers Business Line Served

A INTERNATIONAL LTD. Company

Source: FCC
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Build ings “Se rve d ”By CLEC sBuild ings “Se rve d ”By CLEC s

A INTERNATIONAL LTD. Company

• Montre a l

Buildings Served
Company

1993 1994 1995 1996 1997 1998
A1 AT&T Local Services 13,510    19,246
A2 e.spire 100        595        1,604     2,912     
A3 Electric Lightwave 104        191        282        438        610        766        
A4 Hyperion 1,183     1,776     6,460
A5 ICG 97          766        1,539     2,069     3,153     5,397     
A6 MCI WorldCom 16,253    27,785    33,000    
A7 McLeod 452        452        
A8 Time Warner Telecom 1,464     1,919     

TOTAL U.S. 435        1,250     2,301     23,364    58,053    88,134    
TOTAL CANADA -            -            -            28          153        1,711     

Source: KMI
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 C LEC  Route  Kilo m e te rs C LEC  Route  Kilo m e te rs

A INTERNATIONAL LTD. Company

• Montre a l

Route Kilometers Owned
Company

1993 1994 1995 1996 1997 1998
A1 AT&T Local Services 3,143     4,976     8,736     10,853    15,247    21,263    
A2 e.spire -            -            219        1,122     1,708     2,803     
A3 Electric Lightwave 124        571        741        1,356     2,368     2,927     
A4 Hyperion -            1,609     3,219     5,090     7,635     9,637     
A5 ICG 270        520        1,025     3,838     4,897     6,848     
A6 MCI WorldCom (MCImetro/Brooks)2,887     4,266     9,543     12,118    17,125    20,761    
A7 McLeod 195        187        351        946        1,975     3,092     
A8 Time Warner Telecom 270        1,416     5,161     8,063     9,516     11,214    

TOTAL U.S. 9,629     17,459    33,822    52,126    74,851    99,211    
TOTAL CANADA -            -            -            32          3,470     7,829     

Source: KMI
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C LEC  “Sta ts”

• Num b e r of C LEC s: ~40

• Route  -  d e p loye d : ~106,000 k m ’s

• Fib e r -  utilize d : ~ 5.9 m illion km ’s

• “Ave ra g e ” fib e r c o unt/ C LEC  route : ~56

• “Ave ra g e ” num b e r of C O ’s/ network: 1

A INTERNATIONAL LTD. Company
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Ke y  C usto m e r/ La rg e  M e tro  C LEC  “Sta ts”

• “Typic a l” ring  per C LEC  n e twork:
– “bim o d a l” 20 k m  o r 40 km

• “Typic a l” num b e r of C O  p e r ne twork: 1

• “Typic a l” build ing  d ista n c e  fro m  C O :
– 10 k m  o r 20 km

• Prototype implementations of GBE noted
a t these  d ista n c e s

• We should , there fore , se t 2 d ista n c e
obje c tives of 10 km  a nd 20 km

A INTERNATIONAL LTD. Company
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ILEC / RBO C  “Sta ts”
•• Tha nkfully , da ta  is c le a re r for m e tro  ba se dTha nkfully , da ta  is c le a re r for m e tro  ba se d

ILEC / RBO C  networksILEC / RBO C  networks

•• Archite c ture  studie s w e re  c onduc te d  b y AT&T (andArch ite c ture  studie s w e re  c onduc te d  b y AT&T (and
Be ll C o re ) in 1964, 1974, and 1983Be ll C o re ) in 1964, 1974, and 1983 33

•• La st study showe d  the  fo llowing  link lengths for theLa st study showe d  the  fo llowing  link lengths for the
(sta r) ne tworks:(sta r) ne tworks:

––   Dista n c e  C O - to-Drop  (ft)Dista n c e  C O - to-Drop  (ft)
•• M in.:M in.:  186 ft 186 ft

•• M e a n:M e a n:  10,780 ft 10,780 ft

•• M a x:M a x:  114,000 ft 114,000 ft

–– “Dro p - In-Distribution”“Dro p - In-Distribution”
•• 1,888 ft1,888 ft

A INTERNATIONAL LTD. Company

3 Source: Telephony Magazine Loop Survey 10/5/97 (and Bell Core)
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ILEC / RBO C  “Sta ts”
• “Outlier” data for the Bell System is almost always

lo c a te d  in US WEST te rritory
• There  is good  c o rre la tion be tween “outlier” data

a nd le a st te le d e nsity...
• … There fore ,  m a x  d a ta  c a n be  “ignore d ” for

c a lcu la ting link lengths for sta r m e tro ne tworks
• Da ta  is still “current” b e c a use  RBO C ’s d id not

c o nsolid a te  C O ’s4

A INTERNATIONAL LTD. Company

4 Source: FCC, DSL deployments
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ILEC / RBO C  “Sta ts”
• We should  the re fore  se t a n  a d d itiona l objective of

3 or 4 km ’s for sing le m ode  fib e r

A INTERNATIONAL LTD. Company

3 Source: Telephony Magazine Loop Survey 10/5/97 (and Bell Core)

Mean Length (ft) 10,780

Drop (ft)   1,888

Total (ft) 12,668

Total (km) 3.85
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MAN/WAN Points To Consid e r...
• …As w e  d iscuss sing le m ode  lengths

• “Ba c king -o ff” fro m  4 km  to 3 km  w ill ha v e  m inim u m
n e g a tiv e  m a rk e t im p a c t

• 3 km ’s w ill “ha rm o nize ” obje c tive  w ith pa st e fforts
• The 10 km  o b je c tive  has b e e n “ve rifie d ” by se v e ra l

O EM ’s a s a n existing m a rk e t re q uire m e nt
• 20 k m ’s w ill a d d re ss a  substa ntia l portion of the

M e tro  m a rk e t

• C o st is not the  over- rid ing  c onc e rn of this m a rk e t
se g m e nt

A INTERNATIONAL LTD. Company
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Long Haul Fib e r Utiliza tion

So u rc e : JP M o rg a n

A INTERNATIONAL LTD. Company

Constructed 
Miles Target Miles Conduits Fibers/Mile Lit Fiber Local Build Int'l Build

AT&T 41,000             41,000         1 35 9 Yes Yes
Sprint 31,000             31,000         1 20 5 Yes No
WorldCom 45,000             45,000         1 24 6 Yes Yes
Qwest 15,000             18,450         2 48 4 No Yes
Frontier 12,000             13,000         1 24 4 No No
GTE 11,000             13,000         1 24 2 Yes No
Williams 18,700             20,000         2.5 120 2 No No
IXC 10,200             16,400         1 96 4 No Yes
Enron 1,700               5,500           1 96 2 No No
Level 3 1,400               16,000         11 96 0 Yes Yes
Total 187,000          219,350       22-25 55
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LH Points To Consid e r...
• Fib e rs w ill b e  “lit” only  when  absolute ly ne c e ssa ry
• Stra te g y ha s little  to do with  component c o st…
• … Every thing  to do with supply  e c o nom ic s

• G iven the  c o m p lex itie s, “LH” should not b e  a n a re a
tha t 802.3 should  se t sta nda rd s for...

A INTERNATIONAL LTD. Company
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Wha t Does All This M e a n?

• M a ybe  2  PARS a re  re q uire d  to a c c o m m o d a te  the
inc re a se  in c o m p lex ity & dista nce  o f WAN/ M AN
tra ffic  vs. LAN tra ffic  (?)

A INTERNATIONAL LTD. Company
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Possib le  PAR 1

10G - FC  ( a s in Fib e r C a m pus)
• Possib le  Fe a ture s

– 10.000 line  ra te
– trunc a te d  te m p  sp e c s (10C  -  70C )
– v a rious M M F sp e c s
– >= 2km ’s SM F sp e c
– No L1  m a n a g e m e n t fe a ture s

A INTERNATIONAL LTD. Company
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Possib le  PAR 2

10G - FM  ( a s in Fib e r M e tro)
• Possib le  Fe a ture s

– 9.584640 line  ra te
– full te m p  sp e c s (EG : <0C  -  85C  )
– no M M F sp e c s
– >= 3km ’s SM F sp e c
– So m e  L1  m a n a g e m e n t fe a ture s ( a  subse t of O A M P)

A INTERNATIONAL LTD. Company
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Possib le  Re sulting  Imple m e nta tion

• “Tra nsla te ”/ b rid g e  @ the  M A C  la y e r

A INTERNATIONAL LTD. Company

1 Gb/s

10G-FC 10G-FM

(Aggregated) LAN Traffic WAN Traffic


