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Methodology
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Commence with Basic Town
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General Architecture
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Ethernet Layer 2, 3 and ATM
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Fiber Rates ATM v GigE
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Basic Architecture
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Generic Fiber Network Elements
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Local Architecture
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Hampton, NH

Sector1

Sector 2

Sector 3

Sector 4
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Hampton, NH Sectorization

Hampton, NH

Sector Population Percent Street Miles Percent HH/mi
1 1,616                   25% 34                                28% 48.10                   
2 2,263                   35% 44                                37% 50.96                   
3 1,487                   23% 25                                21% 59.01                   
4 1,099                   17% 17                                14% 65.42                   
5 -                      0% -                               0%

6,465                   100% 120                              100%

Total HH: 6,465                   
Total Miles Streets: 120                      
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Hampton, NH Set Back

Sector  Street Miles  Average Set Back 
 Weighted Average 

Setback 
1                         34                                224                                  56 
2                         44                                243                                  85 
3                         25                                174                                  40 
4                         17                                250                                  43 
5                          -                                     -   

                      120 
Total Average Set 

Back                                223 
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Hampton, NH Frontage

Sector  Street Miles  Average Frontage 
 Weighted Average 

Frontage Total Frontage Percent Frontage
1                         34                                200                                  50 323,250               26%
2                         44                                158                                  55 356,383               28%
3                         25                                146                                  34 217,128               17%
4                         17                                200                                  34 219,810               17%
5                          -                                     -   

Total Average 
Frontage                                173 1,116,572            88%
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Hampton Aerial

Sector  Street Miles  Average Aerial 
 Weighted Average 

Aerial 
1                         34 99% 25%
2                         44 85% 30%
3                         25 82% 19%
4                         17 60% 10%
5                          -   0%

Total Average 
Aerial 84%
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Hampton, NH Make Ready

Sector  Street Miles  Average Make Ready  Weighted Make Ready 
1                         34 22% 6%
2                         44 8% 3%
3                         25 45% 10%
4                         17 38% 6%
5                          -   0%

Total Average 
Make Ready 25%
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PON Architecture
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PON Scheme

ATM
Switch

ATM
Switch OLTOLT

Sector 1
1 24 Strand Fiber

SplitterSplitter

Subsector 1
24 strands to Taps

Subsector 8
24 strands to Taps

12 HH/Tap

2 Taps/Strand

Sector 5
1 24 Strand Fiber

Capacity per Splitter = 12HH/Tap 
X 2Taps/Strand 

X 24 Strands/Shelf 
X 8 Shelves/Splitter

= 4,608 HH per sector

FSU
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PON Cost Analysis

Unit Fixed Variable Capacity Example for 1,000 HH Per HH CAPEX
EUU, End User Unit $1,067 1 per user $1,067,000 $1,067
Taps $558 12 users per Tap $46,500 $47

Splitter $7,000 $1,380

8 spliter draws pre cabinet, 
576 HH per splitter draw, 
maxium of 4,608 HH per 

Splitter cabinet. Typically 5 
sectors so 5 splitters $41,900 $42

ATM Switch $40,000 $4,000

Max capacity 15 OC-3 
Cards, incrementyal cost 

per OC-3 Card, user has 2 
Mbps at 5% utilization is 

100  Kbps per user. $44,000 $44

OLT PON Card $6,000

Maximum 18 Cards per 
shelf, capacity of 64 users 

per card $93,750 $94

OLT Rack $10,000
Maximun of 3 Shelves per 
rack. 3,456 HH per Rack $10,000 $10

Number HH                                       1,000 
Total $1,303,150
Total per HH $1,303 $1,303

Total Fiber Miles $25,000
In town of 80 miles with 

70% coverage $1,400,000 $1,400
Drop Cost $300                                   300,000 $300
Total per HH with Fiber $3,003
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Design Detail Modifications

CAPEX 
Electronics

CAPEX 
Electronics

CAPEX
Fiber

CAPEX
Fiber

Retail 
Discount

Less 25-30%

Retail 
Discount

Less 25-30%

Net CAPEX 
Electronics

Net CAPEX 
Electronics

Aerial
1.8-2.4 X 
per mile

Aerial
1.8-2.4 X 
per mile

Make Ready
1.5-2.1 X
Per mile

Make Ready
1.5-2.1 X
Per mile

Net CAPEX
Fiber

Net CAPEX
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CAPEX PON 
CAPEX per HH vs Number HH (PON)

$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

$3,500

$4,000

Total CAPEX $3,367 $3,057 $2,824 $2,643 $2,498 $2,380 $2,281 $2,197 $2,128 $2,065 $2,011 $1,963 $1,920 $1,882 $1,848 $1,817 $1,788 $1,763 $1,739 $1,717 

Electronics $924 $917 $912 $908 $905 $904 $901 $900 $900 $899 $898 $897 $896 $895 $894 $894 $893 $892 $892 $891 

Fiber $2,444 $2,140 $1,912 $1,734 $1,592 $1,476 $1,379 $1,298 $1,227 $1,167 $1,113 $1,066 $1,025 $987 $954 $923 $896 $870 $847 $826 

1,500 1,750 2,000 2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000 4,250 4,500 4,750 5,000 5,250 5,500 5,750 6,000 6,250
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GigE Architecture
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Design Issues
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If low load per HH, then can set 15 HH 317
Per 410, and one 1 Gbps from 410

Back to 3700, with 1 Gbps on in and
1 Gbps on out.
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System Elements GigE
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GigE Architecture

RouterRouter

TCP/IP
From Router
Out: Layer 3

TCP/IP
From Router
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RemoteRemote
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CAPEX GigE

Unit Fixed Variable Capacity Example for 1,000 HH Per HH CAPEX
EUU, End User Unit $1,165 1 per user $1,165,000 $1,165

Remote $7,695

Supports 4 1 Gbps BT and 
24 100 Mbps port pairs 

with 10 km range $320,625 $321

Concentrator $6,995
Supports 16 1 Gbps BT 

connections at 10 km range $34,975 $35

Headend $190,000 $12,000
Supports 160 1 Gbps BT 

connections $202,000 $202
Number HH                                       1,000 
Total $1,722,600
Total per HH $1,723 $1,723

Total Fiber Miles $25,000
In town of 80 miles with 

70% coverage $1,400,000 $1,400
Drop Cost $300                                   300,000 $300
Total per HH with Fiber $3,423
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CAPEX per HH GigE
CAPEX per HH vs No HH (GigE)

$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

$3,500

$4,000

Total CAPEX $3,497 $3,204 $2,968 $2,775 $2,629 $2,509 $2,410 $2,318 $2,246 $2,184 $2,124 $2,077 $2,034 $1,995 $1,958 $1,927 $1,899 $1,873 $1,847 $1,825 

Electronics $1,054 $1,064 $1,057 $1,040 $1,037 $1,032 $1,030 $1,021 $1,018 $1,018 $1,011 $1,011 $1,009 $1,008 $1,004 $1,003 $1,003 $1,003 $1,000 $999 

Fiber $2,444 $2,140 $1,912 $1,734 $1,592 $1,476 $1,379 $1,298 $1,227 $1,167 $1,113 $1,066 $1,025 $987 $954 $923 $896 $870 $847 $826 

1,500 1,750 2,000 2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000 4,250 4,500 4,750 5,000 5,250 5,500 5,750 6,000 6,250
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CAPEX GigE LITE
CAPEX per HH vs No HH (GigE)

$0

$500

$1,000

$1,500

$2,000

$2,500

$3,000

$3,500

Total CAPEX $2,937 $2,644 $2,408 $2,215 $2,069 $1,949 $1,850 $1,758 $1,686 $1,624 $1,564 $1,517 $1,474 $1,435 $1,398 $1,367 $1,339 $1,313 $1,287 $1,265 

Electronics $494 $504 $497 $480 $477 $472 $470 $461 $458 $458 $451 $451 $449 $448 $444 $443 $443 $443 $440 $439 

Fiber $2,444 $2,140 $1,912 $1,734 $1,592 $1,476 $1,379 $1,298 $1,227 $1,167 $1,113 $1,066 $1,025 $987 $954 $923 $896 $870 $847 $826 

1,500 1,750 2,000 2,250 2,500 2,750 3,000 3,250 3,500 3,750 4,000 4,250 4,500 4,750 5,000 5,250 5,500 5,750 6,000 6,250


