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Model Definitions

» Every current universal program relies upon both a “cost
model” and a “support model.”

> Definitions:

» “Cost Model:”: A systematized collection of mathematical
procedure that takes as inputs geographic and non-geographic
data and that produces an estimate of the cost of providing a
telecommunications service

» Provides a normalized measure so that carriers and geographic
areas can be compared on the fair and impartial basis

» “Support Model:” A mathematical procedure that takes cost data
as an input, sets a standard for acceptable customer payment or
affordability, applies a funding model (regulatory or carrier
based), and finally produces a universal service support amount
for the carrier or its customer

»> This is sometimes called a “support mechanism.”
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Cost Model Policy Decisions...a short list

» What technologies will the model assume?

» Will broadband be supported? At what speeds?
» Is wireless included? Mobility? Cable VolP?

» What percentage of customers purchase the
service?
> What is the take rate we assume?
» Do we include COLR costs?

» What is the geographic unit of consideration?
» |Is the ILEC wire center the proper unit?
» Or should it be Study areas? Census units?

> Should it account for the Donut/Hole Dr. Staihr
recommends?

Property of CostQuest Associates
Any use of this material without permission is prohibited.



etwork Modeling

'
R

etwork Cost Models “Then” and “Now”

2y

of CostQuest Associates
erfal without permission is prohibited.



Advancements in Network Modeling

» Improved customer locations

» Improved ablility to match engineering designs
and constraints

» Improved network routing

» |lmproved ablility to vary the service
delivered...broadband designs

» Ability to model multiple terrestrial networks

...In general, a more realistic, flexible network
design resulting in more accurate cost estimates
and improved information for decision makers
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THEN...FCC Model Methods for Customers and
Engineering Design

Customer locations and engineering design

Step 2: Place Grid

Step 1: Identify Cluster Over Cluster Step 3: Build Plant
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NOW...CostPro Customer and Road Data

ILEC Wire Center
service area with
geocoded customer
locations and roads
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NOW.

Network Node
locations are
based upon user
inputs and
general network
design principles

Picture captures
network nodes
with red dashed
line representing
Road Based
Clusters

..CostPro Engineering Design

Legend:
W — Digital Loop Carrier

B — Copper fed X-Box
— Pedestal
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THEN...FCC Model Network Routing

Material courtesy of William Sharkey (FCC)
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NOW...Road Based Networks

Road based design of wire center on prior chart

Property of CostQuest Associates

Material courtesy of William Sharkey (FCC)
and Jeff Prisbrey

_Any use of this material without permission is prohibited.

10



NOW...CostPro Road Based Network

Designed Network

with overlaid
cabling, no roads

Legend:

B — Digital loop carrier
m — Copper Fed X-Box
Pedestal

== — Fiber Feeder

== — Copper Feeder
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THEN...Broadband Network Design

\dvanced services at time of development - 28.8kbs modem service
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Wireline Architecture

Acromgms:
HDN — Herk Intrfare Device
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Acronyms:
MID ~ Network Inter“ace Device

FD: - Faeder Distr butiin Interfaca

DSLa — Digital Subscriber Ling Acc2ss MLltialexer
MUX = Multiplexer

DLC - Digital _oop Car-ier

EAR - Edge Aggregaticn Router

COT - Central Office Terminal
MDF - Mzin Distibuting Frame

The need for a |

26 mbps

20 mbps
|
FiITn FTTn FITc FTTP

ADSL2+VDSL2 VDSL2 RF+ PON
Skft  Skft

Acronyms:

NID - Network Interface Device
ONU — Optical Metwork Unit
HDT - Host Digital Terminal
MUK — Multiplexer

DLC - Digital Loop Carrier

EAR - Edge Aggregation Ro_ter
COT - Central OFice Termiral
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NOW...CostPro Broadband Network Designs
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NOW...CostPro Wireless Architecture

|
‘* > Wireless network design
»  Step 1: Develop tower database
»  Step 2: Select most appropriate towers

tep 3: Group towers into serving areas fed by
common interconnection point

lited to 4 miles

packhaul network
ink design of 20 miles (70 mile max)

s C J'“Jrr ers are accumulated onto towers so as to
ciently’ IJ': antenna pla
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CostPro Visualization — Sub Wire Center Detall

Designed Network

with overlaid
cabling, no roads

Legend:

B — Digital loop carrier

m — Copper Fed X-Box
— Pedestal

== — Fiber Feeder

5 8g

Database maintains
each node and cable
segment with its size,
the customers and
services using the
node/cable. As such,
the model can derive
the cost of service all
the way down to
customer and any
aggregation above
customer

== — Copper Feeder
— Distribution
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CostPro Visualization — Sub Wire Center Detall

Il Census Block Cost Surface
- Darker = higher cost

With the ability to
develop cost at
any level within a
wire center, cost
surfaces can be
developed that
represent the
average costs of
customers within
the selected
geographic bands
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CostPro Visualization — Sub Wire Center Detall

Customer Cost Surface —
- Darker = higher cost ’ 2
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CostPro Visualization — Sub Wire Center Detall
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Definition of Study

» Goals of study was
» ldentify Broadband Gap Areas

» Determine the cost to deploy in a Broadband Gap
Areas

» Technologies being compared
» Hybrid Fiber/Coax—Cable
» Fiber/Copper DSLAM—Telco
»> Fixed Wireless—Wireless
» Satellite

» Broadband capacity was defined as at least 1
Mb/Sec downstream and 256 Kb/Sec upstream
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CostProwy
Cable Broadband Augmentation Investment

Wyoming Broadband Gap Analysis
‘ Standardized Cable Investment Estimates
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CostProwy
Telco Broadband Augmentation Investment

Wyoming Broadband Gap Analysis

v Standardized Telco Investment Estimates
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CostProwy
Wireless Broadband Augmentation Investment

Wyoming Broadband Gap Analysis
Standardized WISP Investment Estimates
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