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•
Single backbone (m

ore or less)
•

R
egional netw

orks: B
A

R
R

N
E

T
, M

erit, etc.
•

Fund
ing: N

SF subsid
y +

 user fees
•

T
rad

itional applications
ftp (45%

)
em

ail (15%
)

rem
ote login (10%

)
•

E
xponential grow

th: traffic d
oubled

 every year  1990-95

Y
esterd

ay
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•
Privatized

 as of A
pril 30, 1995

•
Several T

3 backbones
telcos: M

C
I, Sprint, A

T
T

leased
 lines: A

N
S, PSI, U

U
N

E
T

•
N

A
Ps and

 other interconnection points
•

Several regionals privatized
•

M
any ind

epend
ent service provid

ers
•

Self-supporting (in principle)
•

N
ew

 applications:W
eb, voice, vid

eo, Java
•

Increased rate of grow
th (d

oubles every 6-9 m
onths)

T
od

ay
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Problem
s facing key players

•
L

E
C

s
•

 ISPs
•

B
road

band
 to hom

e (phone and
/

or cable)
•

B
ackbone provid

ers
•

Interconnection
•

Q
uality of service

•
M

ulticast
•

A
ccounting and

 billing

O
utline
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•
Pacific T

elesis
average voice call 3.8 m

inutes
average Internet connection 20.8 m

inutes
10%

 of Internet calls 6 hours or m
ore

peak hour 10 PM
 at PO

P
•

E
conom

ic problem
 for flat rate local calling

•
D

o w
e w

ant m
ore investm

ent in local PO
T

S capacity?
•

FC
C

: E
nhanced

 Service Provid
er: no access charges

•
4 PO

T
S lines =

 1 ISD
N

•
R

egulatory environm
ent very uncertain

C
ongestion at L

E
C
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•
G

et packets off the circuit-sw
itched

 netw
ork

D
ata splitter, non-blocking sw

itches
A

ggregate traffic at local sw
itch

•
Issues

W
ho ow

ns local router?
O

pportunities for cacheing
D

em
ographic card

C
oord

ination w
ith rest of netw

ork

D
ata-friend

ly netw
orks
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C
ost structure
•

equipm
ent (10%

), line rental (30%
)

•
operations (30%

)
•

sales, m
arketing, ad

m
inistration (30%

)
•

hum
an resources are m

ore than 50%
 of expenses

com
petition from

 L
E

C
s

•
currently capture 30%

 of end
-user ISP revenue

•
high labor +

 operations costs for R
B

O
C

s
costs $750 to install ISD

N
(even m

ore if m
ore than 18,000 feet from

 sw
itch)

Ind
ep. Service Provid

ers
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•
C

able m
od

em
s

quality of netw
ork; am

plification; upstream
 noise

asym
m

etric and
 shared

 band
w

id
th

local m
aintenance costs?

•
A

D
SL

installation costs are high; interferance w
ith PO

T
S

access: only 60-70%
 of hom

es can use
connection-oriented

 system

B
road

band
 to hom

e
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•
M

eltd
ow

n if  either cable m
od

em
s or A

D
SL

 catches on,
backbone
•

 Problem
 of com

m
ons/

shared
 resource

•
 Parts of solution

pricing
cacheing
m

ulticast B
ackbone m

eltd
ow

n
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•
C

ost ad
vantage to ow

ning fiber (M
C

=
10%

 of price)
•

E
conom

ies of scale on Q
oS

if d
ifficult to m

anage Q
oS w

ith interconnection...
then biggest firm

 has biggest ad
vantage

•
 800-num

bers =
 1/

2 of all long d
istance calls

•
Possible ind

ustry structure
2-3 backbone provid

ers
lots of "ISPs" for sm

all custom
ers; d

irect connect for big
custom

ers
H

ow
 m

uch custom
er support w

ill be necessary?

B
ackbone provid

er
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B
usiness m

od
el for interconnection

•
sharing fixed

 costs, e.g. routing tables
•

usage sensitive costs, e.g., quality
•

m
etrics; i.e., how

 to m
easure perform

ance
•

accountability; e.g., w
ho to blam

e
•

settlem
ent; based

 on w
hat?

Incentives to interconnect are w
eird

•
 bilateral interconnection is not too bad

•
 m

ulti-party interconnection has problem
s

Interconnection
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•
Suppose 2 independent netw

ork interconnect and
 third

netw
ork arrives

W
ho has bargaining pow

er?
T

w
o incum

bent netw
orks each provid

e sam
e connectivity

m
ake them

 com
pete against each other

•
E

xam
ple of C

IX
paid

 $10,000 yearly fee to connect to C
IX

som
e m

em
bers sold

 access d
ow

nstream
C

IX
 threatened

 to filter traffic

E
xam

ple: three netw
orks
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•
R

eal tim
e applications

vid
eo, voice

•
H

ow
 to hand

le?
separate netw

ork?
R

SV
P?

priority classes?
•

Incentives
how

 to get people to choose appropriate quality?
prices likely to be part of solution
consequences of application-blind

 nature of IP

Q
uality of service
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•
Id

ea of m
ulticast

sam
e content goes d

ow
n given line once

m
ostly used

 for real-tim
e broad

casts
•

W
ould

 be very nice for W
eb

cacheing: regional or local
incentives to cache; A

O
L

•
@

hom
e m

od
el

Internet d
ialtone

prem
ium

 cacheing service

M
ulticast/

cacheing
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•
T

w
o m

od
els

phone com
pany

post office
•

D
istributed

 accounting
m

icropaym
ents

sm
art card

s
•

B
asic service flat rate or step function

•
H

igh Q
oS: pay as you use

A
ccounting and

 billing
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Parad
ox of Internet history

•
public subsid

y elim
inated

 need
 for business m

od
els

•
subsid

y need
ed

 to achieve critical m
ass

D
evelopm

ent of business m
od

els
•

ease of use; custom
er support

•
interconnection

•
quality of service

•
efficient use of netw

ork
•

accounting and
 billing

Sum
m

ary


