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I. INTRODUCTION 

GCI requested that The Brattle Group develop a model that estimated the incremental cost of 

providing mobile broadband service specifically to residents of the State of Alaska. 1 This request 

was founded on the understanding that the geography, population and infrastructure of Alaska are 

unique compared to most, if not all, ofthe rest of the U.S., consequently more generalized cost 

models may not be fully applicable to estimating the costs of providing mobile broadband service 

in Alaska. 

By design, cost models that can be applied to multiple regions nationwide are designed so that 

assumptions and inputs that vary nationwide can be modified to reflect geographically unique 

circumstances. However, the proposed national model estimates the costs of deploying mobile 

broadband utilizing two important static conventions that may make good sense for the continental 

U.S., but which are less applicable to Alaska2 First, the national model uses road miles as an 

indicator of target census blocks for high speed mobile broadband deployments. Second, the 

national model assumes that fiber based backhaul is widely and relatively inexpensively available, 

especially along roadways. These keys modeling assumptions are not applicable to Alaska 

because the State has a unique distribution of population and roads, and has a much less developed 

wire line infrastructure than is the case elsewhere in the Lower 48. 

The State of Alaska encompasses a very large area (by itself equal to 20% of the land mass of the 

Lower 48 States combined), is sparsely populated (with roughly 1.2 people per square mile, 

compared with over I 00 people per square mile on average in the Lower 48) and has a limited 

road system. Many of Alaska's communities are remote, located completely off-road (accessible 

only by airplane, boat, or snow machine). 

2 

For the purposes of this analysis, we consider mobile broadband service to have an average data speed in 
the cell site of 768 kilo bits per second (kbps) downlink and 256 kbps uplink. Some tables included in this 
report may use a shorthand and refer to these data speeds as "3G/4G" and speeds below this level of service 
as "2G." 

A prominent national model is the US. Ubiquitous Mobility Study, September 21, 2011 developed by 
CostQuest Associates for the CTIA. 



2

REDACTED FOR PUBLIC INSPECTION 

An equally important consideration is the absence of fiber backhaul in Alaska. This is generally 

not the case in the Lower 48 where such wireline infrastructure is largely in place. Alternate 

backhaul options add substantial cost to providing mobile broadband. In many areas in Alaska, 

backhaul can only be completed over many miles of microwave transport or by satellite, which 

tend to be considerably more costly than the fiber based options available throughout much of the 

continental U.S. An additional cost that is incurred by carriers in Alaska is transport to an Internet 

peering site. Unlike the Lower 48, peering sites are not even in Alaska; instead data must be 

transported via undersea cable from Alaska to Seattle, Washington, or Portland, Oregon. 

The Alaska Mobile Broadband Cost Model estimates the incremental cost of providing mobile 

broadband service (i.e., at speeds of at least 768 kbps downlink and 256 kbps uplink on average 

speed in the cell site) to specific areas within the State of Alaska. Roadways as well as local 

community locations were considered in defining the areas targeted for mobile broadband service. 

In summary, the cost model: 

3 

• Segments the State of Alaska into: 1) areas that currently receive wireless broadband at 

average speed of 768 kbps down I 256 kbps up; 2) areas that currently receive wireless 

services at lesser speeds; 3) areas that do not receive any wireless services, but receive a 

form ofwireline communications services; and, 4) areas that currently do not receive any 

communications services. 

• Aggregates detailed census block demographic and geographic data (i.e., population, 

area, road miles, existing cell sites and backhaul infrastructure) to the borough (the 

geographic organization of the State of Alaska) and census area level. 

• Estimates the capital costs associated with building-out the network and the present value 

(PV) of five years of operations and management (O&M) costs. Costs are estimated for 

geographic areas based on the physical network infrastructure currently in place3 For 

We used this "brownfield" approach, because the wireless broadband infrastructure is relatively new, built 
in the last several years in many cases, and additional built-out or upgrades would likely take advantage of 
the existing infrastructure locations. 
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instance, absence of any wireless facilities necessitates building-out 768 kbps down I 256 

kbps up infrastructure "from scratch." Where wireless facilities are in place but at less 

than broadband speeds, costs reflect the incremental investment and O&M expenses 

associated with upgrading services to reach the average 768 kbps down I 256 kbps up 

level. 

In addition, the Alaska Mobile Broadband Cost Model estimates the PV of five years ofbackhaul 

costs, based on the type of backhaul currently accessible for the specific geographic areas 

considered. The PV of transport costs (from the primary hubs of Juneau, Fairbanks and Anchorage 

to the aggregation points in Seattle, Washington, or Portland, Oregon) was also estimated. 

Transport costs are reported separately, and not included in the total cost estimate. The bandwidth 

associated with backhaul and transport was determined at the borough I census area level to ensure 

economies of scale and/or volume discounts. 

Finally, anticipated incremental annual marginal revenues from new and upgraded services are 

also estimated. These incremental revenues may be considered to be an offset to the cost 

requirements associated with deploying mobile broadband services. 

This report provides an overview of the Alaska Mobile Broadband Cost Model and summarizes 

key model results (based on our recommended assumptions, set as default values in the model). 

Figures included in this report explain the organization of the cost model. This report is also 

designed to accompany the model in electronic format (i.e., Microsoft Excel). An overview of the 

cost model from the perspective of a user of the Excel format is provided in Section X. 

Section II of the report presents our results from the cost modeling, including the detailed costs for 

network build-out and operations, cost of undersea transport, and the marginal revenue from 

updated build-out. Section III describes the cost model methodology, including our assumptions 

on the scope of build-out, the coverage analysis, and costs. Next, sections IV and V describe our 

simulation of the existing level of wireless coverage in Alaska, as well as a determination of 

requirements to build-out infrastructure to provide mobile broadband services. Sections VI and 

VII describe our estimates cell site costs and backhaul costs, respectively. Section VIII provides 

an estimate of the cost of undersea transport from points in Alaska to peering points in the Lower 
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48. (This cost is presented in order to provide full scope of costs associated with deploying mobile 

broadband, but are not included in the total cost estimate summarized in Section II below.) Section 

IX provides additional context for the results presented in Section II by estimating the marginal 

revenue (to carriers) from the new and upgraded services. Finally, Section X provides a brief 

overview of the Alaska Mobile Broadband Cost Model for prospective model users. Additional 

details concerning model output is included in an Appendix to the report. 

II. SUMMARY OF RESULTS 

The cost of providing mobile broadband services in Alaska is a function of: 1) the scope of the 

geographic areas covered; 2) the costs (capital and O&M) of building new cell towers and 

upgrading existing cell towers, plus the costs of building out or upgrading common network 

facilities and satellite ground stations where needed; and, 3) the costs ofbackhaul. 

In this summary, as well as throughout this report, the costs of providing mobile broadband are 

presented in total, as well as by geographic segment. Specifically, as indicated above, the cost 

model segments the State of Alaska into: 1) areas that currently receive wireless broadband at 

average speed of 768 kbps down I 256 kbps up; 2) areas that currently receive wireless services 

but at lesser speeds; and, 3) areas that do not receive any wireless services, but receive a form of 

wireline communications services. These three geographic segments cover 17,434 census blocks 

in Alaska. 

These segments can also be compared to the list of potentially eligible areas (i.e., census blocks) 

that the FCC provided in Mobility Fund Phase I. 4 The total cost and a break down among a matrix 

of geographic segments is summarized in the table below. 

4 In the Auction 901 Comment Public Notice, the FCC's Wireless Telecommunications and Wireline 
Competition Bureaus provided a list of census blocks that would be eligible for Mobility Fund Phase I 
support based on American Roamer data. 
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S1mm1a l'Y of Cost. of Providing Mobile Broa.d baud to Targeted. Areas 

FCC Eligillle U st 

Non-FCC LisL · Current Servi ce < 768. kl!ps down 
I 256 k bpe Up 

'Non-FCC Li~ -No Wireless I 'l'eleoom Presence 

Total excL Conunon Network ~osts 

C:onunon Network Co& (Satellite iHub+ MSC) 
ToLal 
'?19 of Tolal 

No Wlrelin·e 

:r t:lecom 1 rin 
Wireless 

$128.339,993 

$128.339,993 

22% 

WI reline Curi'et)t Service 

Telecom I rio -.._ 768.kbp~ down 

Wtrele~'S { l561{hpl l~p 

S59, 321,646 $242,6 11,442 

$1 1 ).2 07 .657 

S39J 545 65 

$99.076,21 1 $ 353.8 J!) ,099 

17% ~9% 

Spur<•: u .s. Census !lure-a)~ 1010 Cet>~us; OC1 C<l.l Site-Data; C'~{fier Cell Siles1i·011111CC' ULS database; !lratile AualyaS' 

Total 'l·~ 

$430,273,081 72% 

$11 L207.657 19% 

$39,754,565 7o/o 

$581.235,303 97% 
$ 14,968,708 3% 

$596,204,0. 10 lOQ% 

HJO% 

The cost ofproviding mobile broadband service to all of the targeted areas in Alaska. is estimated 

to be roughly $596 million. The table indicates that roughly 72% of the estimated total costs 

involved with providing mobile broadband to these areas ofAlaska are associated with the census 

blocks included in the FCC 's list of potentially eligible areas. Furthennore, 59% of total estimated 

costs are associated with upgrading areas that cunently receive wireless services. 

Furlher breakdowjl of the cost of deploying mobile broadband services is presented in 'l'nble 11-1, 

which breaks dowri. the estimated $596 tnil1ion into cost components including capital cost~ (i.e. , 

the costs of building out and upgrading cell sites, common network and satellite ground stat ions 

and equipment), the PV of five years of O&M costs and the PV of five years of backhaul costs. 

The table indicates that common net •vork cost<J are nearly $15 million, and another $ 430 million 

are associated 'vVith providing mobile broadband services in the census blocks included in the 

FCC 's list of potentially eligible areas. Roughly 50% of the cost of providing mobile broadband 

service to the FCC eligible ce11sos blocks is associated with backhanl (rough ly $213 mill.1on 0 11 a 

present vafue basis). \vith the remaining 50% associated with upgrading and building new .cell sites 

(roughly $217 miJlion). 

'T'he table also indicates that the P V of upgrading existing and bui I ding new cell sites, and investing 

in common network elements required for satellite based hackhaul .and operating this irdbstmcttire 

for 5 years is approximately $330 mlllion. TI1e co!;t iorup,grading and b1.tilding new ceJI sites, atld 

5 
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operating the cell sites and other non-backbaul equipment in the areas included under the FCC's 

list of potentially eligible census blocks is estimated to be approximately $217 million, with the 

remaining areas estimated to cost slightly less than $113 million. The total cost of providing 

backhaul from these cell sites to the carrier's network control points are estimated to be 

approximately $267 million for the full scope of targeted areas, with $213 million alone associated 

with the census blocks included in the FCC's list of potentially eligible areas. 

The cost of providing mobile broadband service in Alaska can also be presented in terms of 

summary metrics, such as costs per cell site and road mile. These statistics are provided in Table 

11-2 . 

While Table 11-1 and Table 11-2 summarize the total cost of bringing wireless areas of Alaska, 

there is an additional cost oftransport to connect the Alaska wireless network with the Lower 48 

states. The cost of transport, approximately $47 million on a PV basis, is summarized in Table 

11-3 . 

For comparison purposes, the PV estimated for the total cost (excluding undersea transport) of 

bringing mobile broadband to the targeted areas in Alaska of $596 million exceeds the individual 

PVs ofthe Remote Alaska High Cost Support and CETC support in Alaska. The Remote Alaska 

High Cost Support (at $78 million per year for five years) has a PV of roughly $315.6 million, and 

the PV for the CETC support in Alaska as of October 1, 2013 (at roughly $105 million per year 

for five years) is roughly $426 million. 

III. COST MODEL -1\IIETHODOLOGY AND PROCESS FLOW 

The Alaska Mobile Broadband Cost Model begins with a detailed data set of each of the 45,292 

census block in Alaska, which includes demographic data (i.e. , population, land area and road 

miles at the census block level), geographic coordinates for cell towers currently in place, and an 

indication of the extent (if any) of wire line and/or wireless services currently provided. 5 

These data are summarized in the cost model (in the "CB" ''CB _ Cov" and "Sites" tabs). 
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These data provide the basis for segmenting the State' s geographic area into areas that already 

receive mobile broadband, areas with wireless services but at speeds slower than mobile broadband 

standards, and other areas that are unserved by wireless carriers. The Alaska Mobile Broadband 

Cost Model then estimates the cost of providing mobile broadband service (i.e., at least 768 kbps 

downlink and 256 kbps uplink as the average speed in the cell site) to specific areas within the 

State of Alaska based on the geographic data, and on historic and projected Alaska-specific costs. 

Cost estimates are broken down in terms of major cost areas (capital costs for cell sites, other areas 

of capital costs, PV of O&M expenses and PV of backhaul costs), and are also summarized by 

geographic area (at the borough I census area level). Cost estimates are also presented by 

aggregated geographic segments; e.g., areas that currently receive wireless services at slower than 

mobile broadband speeds. 

The general methodology used in estimating the costs of providing mobile broadband to the 

targeted areas in Alaska is summarized in schematic form in Figure III-1. 

A. GEOGRAPHIC SCOPE 

The most cmrent data concerning population and other demographics are included in the 2010 

Census, conducted and repotted by the U.S. Census Bureau. Data is collected at the census block 

level, the most detailed level of dis-aggregation, which can then be aggregated into census blocks 

and census tracks or areas . 

As presented in Table 111-1, the U.S. Census Bureau has broken Alaska down into 45,292 census 

blocks for the 2010 U.S. Census. The State of Alaska divides itself into 18 boroughs (a form of 

organization similar to counties), which cover much of the more populated areas of the State. The 

less populated areas are not included within the borough designations, but are divided into an 

additional 11 census areas defmed by the Census Bureau. Overall, the State of Alaska can be 

segmented into 29 boroughs I census areas . 

Census data also include road mileages (developed from TIGER/Line Shapefiles) by category of 

road. 
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To estimate the presence and level (i.e. speed) of mobile service currently in Alaska, cell site 

locations together with reported wireless coverage were considered. Wireless coverage for the 

State of Alaska by borough I census area, along with associated population and road miles, is 

included in Table 111-2 .. The table indicates that: 

• 54% of Alaska' s census blocks currently receive some level ofwireless service; these cover 

97% ofthe State's population, but only 7% ofthe State's land area; 

• 31% of the State's census blocks currently receive mobile broadband service at 768 kbps 

down I 256 kbps up average for the cell site; these cover 83% of the population, but only 

1% of the land area. 

The Alaska Mobile Broadband Cost Model estimates the cost of providing mobile broadband 

service to defmed geographic areas in Alaska, based on groups of census blocks. A breakdown of 

the census blocks in Alaska, including a comparison of the FCC list of potentially eligible census 

blocks in Alaska and the census blocks for the State overall , is provided in the table below. In 

addition to showing the detailed breakdowns described above, the table indicates that 

approximately 23% of the State 's census blocks currently receive wireless services at average 

speeds of less than 768 kbps down I 256 kbps up.roughly. Meanwhile 9% of census blocks 

currently receive some type of wire line communications services, but do not receive commercial 

wireless communication services at broadband or lesser speeds. 
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Matrix of Alaska Census Blocks 

FCC Eligible List 

Non-FCC List- Current Service At 768 kbps down I 
256 kbpsup 
Non-FCC List - Cmrent Service < 768 kbps down I 
256 kbpsup 

Non-FCC List - No Wireless I Telecom Presence 

Non-FCC Li;t - No Telecom Presence 

Total 

No 'Vlfeline Wireline 
Telecom I No Telecom I No 

Wireless Wifeless 

2,728 1,541 

2,760 

13,627 

16,355 4,301 
36% 9% 

Current Current 
Service < 768 Service at 768 
kbps down f kbps down I 
256 kbps up 256 kbps up 

3,798 79 

14,152 

6,607 

10,405 14,231 
23% 31% 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis. 

Total 0/o 

8,146 18% 

14,152 31% 

6,607 15% 

2,760 6% 

13,627 300/o 

45,292 100% 
100% 

The "target" census blocks in this model are those that may be considered possible recipients of 

support from the FCC Mobility Fund. These include the census blocks included in the FCC list of 

potentially eligible census blocks (except for the 79 that appear to already receive mobile 

hroadhand services at average speeds of76R khps down f 256 khps up); an additional6,607 census 

blocks that are not included in the FCC list, but which currently receive wireless services at levels 

less than 768 kbps down I 256 kbps up~ and the 2,760 census blocks that cunently have a non­

wireless telecom presence. This breakdown of census blocks is summarized in the table below. 

9 
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Swnmary of Census Blocks Included In Cost Analysis 

Census 
Blocks % 

FCC Eligible List (excluding census blocks 
cmTently receiving services at 768 kbps down f 200 8,067 46% 
kbps up 
Non-FCC List - Cunent Service < 768 kbps down I 

6,607 38% 
200 kbps up 

Non-FCC List - No Wireless I Telecom Presence 2,760 16% 

Total 17,434 100% 

Total Census Blocks In Alaska 45,292 
%Included In Cost Analysis 38% 

B. INFRASTRUCTURE REQUIREMENTS 

The infrastmcture required for caniers to provide mobile broadband servtce m Alaska was 

detennined through the coverage analysis. The coverage analysis involves determining the 

number of cell sites (i.e. , existing and new) needed to cover the specified geographic areas, and 

the type of backhaul (e.g., satellite, fiber, microwave, etc.) that is available to connect these cell 

sites to network facilities. 

The number of cell sites needed to cover the selected areas was determined as follows: 

• For areas currently receiving mobile wireless service at levels below 768 kbps down I 256 

kbps up, existing wireless carrier cell site locations were assumed to be efficient, and were 

used as the locations for upgraded cell sites. In certain cases multiple carriers had separate 

cell sites providing service to the same area. When cell sites overlapped, one cell site was 

assigned in the cost model and the other was dropped from the analysis. 6 

6 We received the coordinates for GCI's current cell sites and other locations at which GCI offers other 
telecom services. To supplement this list, we included the registered locations of other carriers' cellular 
towers. To estimate the coverage areas around these sites, we assumed each cell site had a 7.5 m ile coverage 
radius. 

10 
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• For areas not currently receiving mobile wireless service, but currently receiving some 

telecom services from GCI, we assumed that the locations of other telecom services could 

become efficient locations for the cell sites that would be used to provide mobile broadband 

serv1ce. 

• Finally, for areas not currently receiving mobile wireless or other telecom service, coverage 

ranges for existing cell sites were used as a proxy. Specifically, the number of road miles 

covered by wireless services per cell site for currently served areas was estimated for each 

borough I census area. These average road miles per cell site coverage ratios were used to 

estimate the number of new cell sites needed to cover currently unserved areas , based on 

road miles, within the same borough I census area. 

A schematic of the methodology used to determine cell site requirements is included as Figure 

111-2. 

C. COST ELEMENTS 

To determine the cost of additional infrastructure requirements, and with the help of GCI, we 

collected the following cost elements. The cost of providing mobile broadband service includes 

both the cost of capital investment as well as ongoing O&M expenses. The primary areas of costs 

for a mobile broadband network in Alaska include cell sites and backhaul from the cell site to the 

hub points (Fairbanks, Anchorage or Juneau). Costs can be categorized as: capital (i .e., 

investments in cell sites, common network and satellite ground stations), O&M, and backhaul and 

transport. There is also an additional cost of the undersea cable transport from the hub points in 

Alaska to aggregation points in either Seattle, Washington or Portland, Oregon. 

Unit costs include the capital and O&M costs required to construct and operate a cell site and to 

connect it to a carrier's network. Unit costs were developed based on the actual experience and 

costs incurred by GCI. 7 The model estimates both one time and ongoing costs over the course of 

7 Since the GCI wireless network has largely been constructed in the last few years, historical costs and current 
backhaullease rates were assumed to be applicable. 
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service life. Costs are converted to PV s in order to allow estimation of a total cost on a consistent 

basis. These cost elements are summarized below. 

1. Capital Costs- Cell Sites 

Cell site related capital costs include upgrades and new construction. 

• Existing cell sites (costs to upgrade antennas and shelters from current wireless service 

levels to 768 kbps down I 256 kbps up levels); 

• New cell sites (costs to construct towers and shelters and deploy radio equipment necessary 

to provide average speeds of 768 kbps down I 256 kbps up); 

2. Capital Costs- Network and Satellite 

Additional capital costs required to complete a mobile broadband network include: 

• Network controls (MSC server); 

• Satellite ground station upgrades and new installations for cell sites served by satellite 

backhaul; 

• Satellite costs (HUB iDirect Satellite); 

3. O&MCosts 

Annual O&M expenses required to operate and maintain cell sites, including the costs of providing 

backhaul (discussed further below), are also estimated. O&M expenses include electric power, 

leases and maintenance costs. 

4. Backhaul Costs 

Backhaul costs were estimated based on the type of backhaul deployed and population covered. 

Wire line fiber backhaul options are only available in the more densely populated areas of the State. 

Many communities have low populations and are located off of the road system; options for such 

less populated areas are limited to microwave or satellite. For this analysis, fiber and microwave 
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backhaul are considered to be "terrestrial" options. The other option, satellite, is considered 

separately. Microwave and satellite backhaul are both considered "remote" backhaul options. 

Backhaul was assigned to cell sites based on the infrastructure currently in place in Alaska for 

those regions. 8 Specifically, the most cost efficient backhaul option was applied to cell site based 

on throughput requirements and options currently available. Construction of new wireline or 

microwave backhaul infrastructure was not modeled or considered. Backhaul costs are based on 

average distance to the hub points at the borough I census area level, and were provided by GCI. 

A schematic of the methodology used to determine backhaul costs is included as Figure 111-3. 

Backhaul costs are summarized in Section VI and corresponding Tables VI-5 and VI-6 below. 

5. Undersea Transp011 Costs 

One additional unique feature of Alaska is that it has no transport aggregation points within the 

state. Rather, data must be carried by undersea cable from one of the three data hubs in Alaska 

(i.e., Anchorage, Fairbanks-via-Anchorage, and Juneau) to an aggregation point in the Lower 48 

States. Specitically, from these hubs data can be transported over Tl or T3 cables to Seattle, 

Washington or Portland, Oregon. To estimate the total undersea transport cost, we estimate the 

total number of cables required based on the cumulative amount of data passing through each hub. 

Hub points were designated by borough based on the closest proximity. Rates were provided by 

GCI and based on current published rates. 

IV. TARGETED COVERAGE AREAS 

The total cost of providing mobile broadband service to portions of the State of Alaska depends 

on which (and how many) census blocks are targeted for service. We estimated the costs of 

providing mobile broadband service for the three categories listed below: 

Generally, backhaul was defined by borough. However, for some boroughs with varied terrain, multiple 
backhaul types were applied based on regional designations. 
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• FCC Potentially Eligible Census Blocks - Table IV -1 indicates that the areas in Alaska 

eligible for Mobility Fund Phase 1 include 8,146 census blocks of which 3,877 currently 

have some level of wireless service and 4,269 currently do not receive wireless service. 9 

• Additional Areas Currently Served In Alaska, Not Included As FCC Potentially Eligible 

Census Blocks- Table IV-2 indicates that an additional20,759 census blocks in Alaska 

already receive some level of mobile wireless service, 14,152 of which are at 768 kbps 

down I 256 kbps up levels and 6,607 are at 2G levels. 10 

• Areas Not Currently Receiving Mobile Wireless Services In Alaska But Covered By 

Other Telecom Services By Census Block- Table IV-3 indicates that at least another 

2, 760 census blocks receive some level of non-wireless telecom service, based on GCI 

served locations. 

Table IV-4 summarizes the breakdown of areas .in terms of census blocks covere.d. In addition to 

the breakdown summarized above, the table references two additional groupings of census blocks: 

9 

• 14,152 census blocks are not eligible for FCC support and already receive mobile 

broadband service and would not need to upgrade (unless to upgrade to levels above 768 

kbps down I 256 kbps up). As discussed below and shown in Table IV -1, there are also 

another 79 census blocks on FCC's potentially eligible list that have already receive 

average service at 768 kbps down I 256 kbps up; 

• 13,627 census blocks are not targeted for coverage, because they do not fall into the FCC's 

list of potentially eligible areas or currently receive wireless or wire line services. 

Wireless service includes data speeds at and below 768 kbps down / 256 kbps up on average in the cell site, 
and services by other carrier assumed to be below 768 kbps down I 256 kbps up. According to GCI 
representatives, there are no locations at which services at 768 kbps down I 256 kbps up is offered by another 
carrier and not GCI. Census blocks not served by wireless services include census blocks with some GCI 
non-wireless telecom presence and are not currently served by other wireless carriers. 

10 Since no upgrade is necessary, areas already served by mobile broadband are excluded from the cost 
analysis. 
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As shown in Table IV -5, this "untargeted" area covers a sizable portion of Alaska's total land area 

(201)39 out of a total of 570,641 square miles (see Table III-1) but only a very small percentage 

of the State's population (roughly 0.3% or 1,867 people). 

V. CELL SITE REQUIREMENTS 

We estimate that there are cunently 64 7 cell sites in Alaska, as of Q2 2012, as is summarized in 

Table V -1. The table shows that 222 cell sites are located within the FCC eligible census blocks 

and 291 cell sites provide service outside of this area. Also, the table indicates that an additional 

134 cell sites already provide mobile broadband services in the more populated areas within 

Alaska 

The service breakdown of these 647 cell sites is also shown in Ta ble V -2.11 There are 511 cell 

sites (220 FCC eligible + 291 additional areas) with service at levels below 768 kbps down I 256 

kbps up and 134 cell sites provide service at the 768 kbps down I 256 kbps up level. The table 

indicates that 220 cell sites that are located within the FCC's eligible census blocks cucrently 

provide service at levels below 768 kbps down I 256 kbps up and 136 cell sites located in Alaska 

cunently provide service at the 768 kbps down 1 256 kbps up leve1.12 These 647 cell sites cover 

the 24,636 census blocks (54% of total Alaska census blocks), 688,978 people (97% ofthe State' s 

population) and 42,154 square miles (7% ofthe State's land area)Y 

Existing cell sites were used to estimate coverage for upgrading existing services that are below 

the 768 kbps down I 256 kbps up level to mobile broadband levels. 14 

11 In this table, we make an adjustment to the cell sites located within the FCC eligible cen:sus blocks because 
we estimate that 2 cell sites have already been upgraded to provide service at the 768 kbps down / 256 kbps 
up level. 

12 Table IV -1 indicates that 222 cell sites are located within the FCC eligible census blocks, and that 134 
additional cell sites provide 3G/4G service. We estimate that 2 cell sites, covering 79 FCC eligible census 
blocks have been upgraded to provide 3G/4G service. Thus, 220 of the 222 cell sites located within the FCC 
eligible census blocks currently provide 2G service. Furthermore, these 2 3G/4G cell sites can be added to 
the 134 3G/4G cell sites that are located outside of the FCC eligible census blocks, for a total of 136 cell 
sites in Alaska that are used to provide 3G/4G service. 

13 GCI currently provides wireless service to 23,181 ofthe 24,636 census blocks that currently receive wireless 
services. The remaining 1,455 are served by at least one other wireless carrier. 

14 According to GCI representatives, there are no 3G/4G locations in which GCI does not offer 3G/4G service 
and another carrier does. 
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• To estimate the additional cell sites required to cover the unserved census blocks included 

in the FCC's list of potentially eligible census blocks, we calculated the average road miles 

covered per existing cell site for each borough I census area. We applied this average to 

the total unserved road miles located within each borough I census area. Road miles were 

calculated by using the GIS coordinates for roads included in the 2010 censusY A 

summary of road miles by borough I census area is included in Table V -3. Based on this 

road mile analysis, as indicated in Table V-4, we estimate that an additional168 cell sites 

will be required to provide mobile wireless service to the 2,728 census blocks that are 

included in the list ofthe FCC's potentially eligible census blocks and that do not currently 

receive any telecom service (see Table IV-1 for a breakdown of the FCC's list of 

potentially eligible census blocks). 

• Cell sites required to cover the areas that currently receive some non-wireless service were 

based on engineering and planning analysis conducted by GCI. We then compared the 

GCI cell site planning analysis with cell site coverage provided by other carriers to remove 

any duplicative cell sites. We estimate that 153 additional cell sites will be needed to fully 

serve these areas. Table V -5 compares GCI's estimate to the final cell site requirements, 

once the coverage analysis was completed, by borough I census area, 

In total, there are another 321 cell sites that must be built to bring mobile broadband coverage to 

the FCC potentially eligible areas and select other locations. A breakdown of the new sites 

required by borough I census area is shown in Table V-6. With these additional cell sites, 832 

new and upgraded cell sites are required to provide mobile broadband service to the areas targeted 

in Alaska, as is summarized in Table V-7. 

Based on these cell site requirements, cost estimates are developed for: 

15 The 2010 census provides road data in TIGER/Line Shapefiles which provide the line layer of roads in 
Alaska. We input these data into a geographic information system (GIS) mapping software (TransCAD) to 
determine the location and distances of roads for each census block in Alaska. 
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• Upgrading 511 existing cell sites (220 of which are located in FCC eligible census blocks, 

and 291 of which are located in non-FCC eligible census blocks); 

• Building an additional321 new cell sites (168 of which would be located in FCC eligible 

census blocks, and 153 of which would be located in non-FCC eligible census blocks that 

currently receive some non-wireless telecom service). 

These 832 cell sites (511 upgrades+ 321 new sites) are in addition to the 136 existing cell sites 

that already receive wireless service of 768 kbps down I 256 kbps up. 16 The total number of cell 

sites in Alaska needed to provide mobile broadband service (excluding those that already provide 

mobile broadband service) would thus be 968 (511 upgrades+ 321 new sites+ 136 existing cell 

sites). 

VI. UNIT COSTS 

Determining the total costs to provide mobile broadband serv1ce for the targeted areas is 

accomplished by multiplying the costs per unit by the number of units. The costs involved in 

providing mobile broadband service includes capital costs as well as ongoing expenses associated 

with operations and maintenance: 

• Cell site capital costs include the one time investments necessary to: upgrade existing cell 

sites to 768 kbps down I 256 kbps up levels; and, to construct new mobile broadband cell 

sites. Related capital costs also include investments in network controls (e.g., MSC 

servers). 

• Backhaul capital costs include the costs associated with remote VSAT ground stations and 

the cost for a central hub point (i.e., HUB iDirect Satellite). 

16 These cell sites are not included in the estimate of cost to provide mobile broadband service to the targeted 
areas in Alaska, but would need to be if an estimate of providing services at levels greater than 768 kbps 
down I 256 kbps up were to be developed. 
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• O&M expenses for cell sites are the ongoing costs for power, leases, labor and other 

recurring costs involved in running a cell site. 

• Satellite backhaul operations and maintenance expenses are the monthly lease charges for 

using satellite capacity. 

• Terrestrial backhaul operations and maintenance expenses are the monthly lease charges 

for using microwave, fiber and/or TERRA capacity. 

• Data transport costs are the monthly lease charges for transporting from the hub point to 

the aggregation point in the Lower 48 states. 

A summary of the unit costs involved in upgrading and/or building out cell sites and in providing 

terrestrial and satellite based backhaul is included in Figure VI-1.17 

Cost data was based on the actual recent experiences (e.g., within the last three years) ofGCI in 

upgrading and/or building out cell sites, ground stations and central hubs in Alaska. Backhaul 

lease costs are based on rates and tariffs paid by GCI for backhaul services. 

Capjtal costs are presented as one-time expenditures and are therefore in present value terms. 

Operations and maintenance expenses are incurred over the course ofthe term of analysis and are 

therefore presented in present values of the cash flow over 5 years. 

The derivations ofthe various unit costs are included in Tables VI-1 through VI-7: 

• Capital Costs To Upgrade Existing Cell Sites To 768 kbps down / 256 kbps up And Build­

Out New Mobile Broadband Cell Sites (Cost Per Cell Site)- Table VI-1 ; 

• Capital Costs of Satellite Backhaul- Table VI-2; 

17 Figure IV -1 excludes transport costs, which were also excluded from the total cost estimates. Transport 
costs are provided separately below. 
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• Present Value of Cell Site O&M Expenses (PV Per Cell Site)- Table VI-3; 

• Present Value ofO&M Expenses Of Upgrading To 768 kbps down I 256 kbps up Or New 

VSAT Ground Stations (PV Per Station)- Table VI-4; 

• Present Value of O&M Expenses Of HUB iDirect Satellite For Mobi1e Broadband Cel1 

Sites Satellite Backhaul (PV For Central Hub)- Table Vl-5. This table provides the cost 

to cover a population of 31000. The actual backhaul costs are based on actual population 

covered by satellite areas and presented in Section VII; 

• Present Value ofO&M Expenses For Terrestrial Backhaul (PV For Fiber, Microwave and 

per Mbps Leases)- Table VI-6. This table provides unit costs based on a hypothetical 

population of 500 for each ofthe various terrestrial backhaul options. The backhaul costs 

used in cost estimates were based on the populations located within the specific census 

blocks served by a cell site. 

• Undersea Cable Lease Rate per Month and Present Value of 5 Years - Table VI-7. 

The calculations of capital costs and the present value of O&M costs for cell sites, common 

network and satellite ground stations - that is, the product of unit costs and the numbers of cell 

sites and satellite ground stations- are shown in Appendix Table A -1 through Table A -6. These 

calculations exclude the costs of backhaul and undersea transport (each discussed below). 

VII. BACKHAUL COSTS 

Cell sites provide the communications link between customers and the edge of the mobile network. 

Traffic then needs to be transported from the cell site to network control points and eventually to 

its final destination. This backhaul of traffic is frequently conducted over fiber optic lines or 

microwave facilities in much ofthe continental U.S. Use ofthese backhaul options requires that 

terrestrial fiber or microwave networks be physically in place. When they are not, alternatives, 

notably satellites, must be used. Terrestrial backhaul facilities tend to be in place .in populated 
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areas, where the costs of construction is justified by high utilization of facilities. Satellite transport 

is typically leased from satellite companies (instead of launching a dedicated satellite), and tends 

to be more expensive than fiber and microwave based backhaul. Despite the expense of satellite 

transport, the costs of constructing greenfield terrestrial backhaul options without some other 

external funding to serve isolated areas with low populations is rarely cost efficient. 

As shown in Table VII-1, backhaul for the majority of census blocks in Alaska that currently 

receive wireless services is provided over fiber infrastructure (17,919 out of 24,636) with the 

remainder provided over "remote" terrestrial (3,618) or satellite (3, 100).18 Of these, Table VII-2 

provides a breakdown ofthe type ofbackhaul (ten·estrial or satellite) used at the cell sites within a 

borough /census area. The type of backhaul was assigned to cell sites based on current usage in 

the case of existing cell sites and availability in the case of new cell sites. 

As shown in the Table VII-2, 614 ofthe required cell sites will use terrestrial backhaul (405 sites 

served by fiber backhaul and 209 served by remote terrestrial backhaul). Of the 405 required fiber 

sites, 274 are existing sites requiring upgrades (83 in FCC eligible census blocks and 191 in non­

FCC eligible census blocks) and 131 are new sites (68 in FCC eligible census blocks and 63 in 

non-FCC eligible census blocks). Another 209 are considered remote terrestrial, including 120 

existing sites requiring upgrades and 89 new sites. Additionally, 218 of the cell sites use satellite 

backhaul (117 existing sites and 101 new sites). These various categories sum to the total cell site 

requirement (832) as discussed above. (The 136 existing cell sites that provide service at 768 kbps 

down / 256 kbps up all use terrestrial fiber backhaul.) 

The table also breaks down the location of cell sites (existing and additional) in terms of whether 

it is located in the census blocks identified by the FCC as potentially eligible under Mobility Fund 

Phase I; areas that are currently serviced with wireless service at levels below 768 kbps down I 

256 kbps up, but which do not fall under the FCC's eligibility list; or other areas with a telecom 

presence other than mobile wireless. 

18 "Remote" terrestrial backhaul in Alaska consists of microwave and TERRA, which uses a combination of 
fiber and microwave technologies. 
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Backhaul requirements (i.e., throughput) are estimated by considering the population served, 

upstream and downstream data rates, oversubscription rate, and traffic factor. The throughput 

reql.lirements for satellite based backhaul were developed on a system wide basis. That is, satellite 

throughput was estimated based on the total population of the targeted areas served by cell sites 

which use satellite backhaul. This allowed the realization of scale economies, instead of incurring 

minimum fees for areas with low population. Our cost analysis is based on the assumption that 

sufficient satellite capacity exists to serve all satellite areas at average speeds of 768 Mbps down I 

256 Mbps up. To the extent that limited supply drives the prices up, the cost of satellite based 

services would increase. 

There are several options for terrestrial backhaul depending upon the location of the cell site: 

microwave, fiber and "TERRA," a microwave and fiber optic network connecting many 

communities in western Alaska to Anchorage. TERRA is owned by GCI's wholly owned 

subsidiary United Utilities, Inc. 19 All options, except fiber, are considered remote. Each of these 

terrestrial backhaul options involves leasing capacity on the backhaul carrier1s networ~ 20 at 

various levels of capacity (i.e. , microwave at T-1 and T-3 ; fiber at T-1, T-3 and 1 Mbps; and Terra 

at 1 Mbps). The specific terrestrial option to be used at each cell site was based on availability 

and cost efficiency. 

The calculations of the present value of terrestrial backhaul costs are shown in Appendix Table 

A-7 through Table A-9 and the calculations of the present value of satellite backhaul costs are 

shown in Appendix Table A-10 through Table A-12. 

19 TERRA is a terrestrial based broadband network that is owned by GCI's subsidiary United Utilities, Inc. 
TERRA serves a range of businesses, including wireless and wireline broadband for residential, commercial, 
educational and health facilities. GCI plans to expand the TERRA network in stages, depending on funding. 
The first section of 'TERRA was built in the southwest corner of the State's northwestern quadrant and is 
referred to as "TERRA-SW"; it includes 400 miles of new fiber-optic cable and 13 new microwave towers 
connecting 65 communities. 

20 GCI's wireless operations lease network capacity on TERRA-SW from its wholly owned subsidiary UUI, 
based on defined rates and terms available to any carrier on a non-discriminatory basis, subject to standard 
volume and term discounts. 
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VIII. UNDERSEA TRANSPORT COSTS 

To be comprehensive in estimating the costs ofproviding mobile broadband services in Alaska, 

the cost of transport (as a category separate from backhaul) is also presented. Unlike many 

locations in the Lower 48 states, there is no Internet peering location in Alaska. Therefore, an 

additional layer of middle mile transport is required to provide broadband services. This is 

accomplished through undersea cables that connect Alaska with Internet peering locations in 

Seattle, Washington and Portland Oregon. The cost associated with this layer of transport is not 

included in the total estimate of providing mobile broadband service in Alaska. The PV of five 

years of undersea transport costs is estimated to be approximately $47 million. Adding this cost 

to the total estimated cost of providing mobile broadband service to the roughly 17,434 census 

blocks targeted in this analysis (i.e., approximately $596 million) would bring the total cost of 

providing mobile broadband service to these areas up to roughly $643 million, with the cost of 

backhaul plus undersea transport constituting about $289 million, or approximately 45% of the 

total cost of providing mobile broadband to these areas. 

Estimates of the cost of undersea transport from points in Alaska to peering points in the Lower 

48 for the three geographic segments are provided in the tables below: 

• Present Value ofUndersea Transport Cost FCC Eligible .Areas- Table VIII-1; 

• Present Value ofUndersea Transport Cost FCC Eligible + Additional Currently Served 

Areas- Table VIII-2; 

• Present Value ofUndersea Transport Cost FCC Eligible+ Additional Currently Served 

Areas+ Other Areas with Presence- Table Vlll-3. 

IX. ESTIMATED MARGINAL REVENUE 

Expansion of a wireless network in Alaska will produce additional revenues for the wireless 

carrier. Such revenues will be realized in two ways: incremental revenues resulting from the 

upgrading of services to mobile broadband levels from lesser speed wireless levels; and new 
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revenue streams resulting from the introduction of wireless service. Assuming that all three 

categories of census blocks were upgraded, the coverage model estimates that: 

• 102,690 people currently in areas covered by wireless service would be upgraded to 

mobile broadband levels; and, 

• 19,386 people in areas that are currently unserved would be served by mobile broadband 

after network deployment. 

These populations, as well as the estimates of marginal revenues discussed below, are summarized 

in Table IX-1. The PV of 5 years ofthese marginal revenues, assuming that all would be realized 

is roughly $63.5 million. For context, the total estimated cost (PV) of providing mobile broadband 

services to the targeted areas is approximately $596 million. (The estimated PV of undersea 

transport costs of approximately $31 million is not included in this PV.) 

A. l\IIARGINAL REVENUES - UPGRADES TO MOBILE BROADBAND 

GCI's current subscriber data indicates that data plan penetration in 2G areas is 

service penetration in these areas is GCI expects the penetration for voice 

at the current level, but that the penetration for data services will rise to roughly 

service is offered. 

and voice 

swill stay 

We estimated that, in areas currently receiving wireless services at less than mobile broadband 

levels: 

• the population will upgrade from a voice/text to a mobile broadband data 

plan, bringing the penetration for data services up to The average revenue per user 

(ARPU) per month for adding a mobile broadband data plan · 

• of the of existing data subscribers will upgrade their data plan to mobile 

broadband levels. Upgrading to such a data plan is an additional month. 
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The total revenue impact to GCI from new and upgrading data services customers will be $6.2 

million per year. On a per population basis, this is an additional $60 per year. 

B. NEW REVENUE STREAMS 

In areas previously unserved by wireless, all subscriber revenues are attributed to the mobile 

broadband network. We assume population in these areas will subscribe to a data plan, 

will subscribe to a voice plan. 

• the population in the newly served areas will have a data only plan, based on GCI's 

history. GCI customers with data plans currently have data-only plans. 

of The monthly ARPU for a 

mobile broadband data-only plan is month. 

• The remainder of new data customers the population of the newly served areas, or 

less subscribe to a combination voice/text and data plan, month 

ARPU. 

• ofthe population of the newly served areas will have a voice/text plan only 

data plan; less the that will have a data plan), and pay an ARPU 

month. 

The new revenue streams estimated to be realized from these new customers is nearly $9.5 million 

per year, or $492 on a per population basis. 

X. OVERVIEW OF COST MODEL- USER PERSPECTIVE 

The Alaska Mobile Broadband Cost Model is based in a Microsoft Excel workbook organized 

around eight color coded sets oftabs: four sets of tabs involve model input and assumption tabs; 

two sets of tabs provide summary level output; one set of tabs provides detailed model output; and 

a Read Me tab that also includes assumptions for discount rates, penetration and bandwidth 

requirements. 
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• Geographic Data Inputs are a listing of the demographic, presence of cell towers and 

extent of wireless services for each of the 45,292 census blocks in Alaska. 

• Infrastructure Requirements - Coverage Analysis uses the geographic input data to 

determine: 1) the number of cell sites that need to be upgraded and built new and 2) the 

type of back haul available at specific locations. This module of the Alaska Mobile 

Broadband Cost Model eliminates duplicative cell towers (i.e., when more than one cell 

tower is serving the same geographic area) to ensure that costs of upgrading cell towers 

(that current) y provide wireless services at speeds slower than mobile broadband levels) is 

not overstated. It also aggregates the cell tower requirements to cover the targeted areas 

into boroughs I census areas and identifies the type of backhaul available in those areas. 

The infrastmcture requirements are used as inputs into the cost analysis. 

• Cost Assumptions are a series of tabs conceming capital costs, O&M costs and backhaul 

costs. These costs are set to default. values (which reflect our estimate of appropriate values 

to be included in this analysis) which can be modified by users. Also included in this 

section is a ReadMe tab which includes additional assumptions (such as discount rate) as 

well as assumptions conceming bandwidth requirements for backhaul. 

• Incremental Revenue estimates the additional revenues that may accme to carriers by 

offering mobile broadband services. 

• Model Output is organized into three sections: Cost Summary provides a breakdown of 

the total cost of providing mobile broadband in Alaska into cost elements and/or 

geographic summaries. Coverage Summary provides a breakdown of cell site 

requirements and the populations and road miles they cover by borough I census area. 

Detailed Output provides cost breakdowns at the geographic area and borough /census 

area levels. 

A summary of the sections and specific tabs included in the cost model are included in Figure X-

1 Alaska Mobile Broadband Cost Model Architecture. 
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Common Network Costs 

FCC Potentially Eligible Areas 

Table 11-1 
Summary of Capital Costs and Present Value of O&M Costs 

by Network and Backbaul Costs 

Network Costs to Build and Upgrade 3G Sites Backhaul 

Present Value Present Value 
(5 Years) of (5 Years) of 

Capital Costs O&M Costs Total Capital Costs O&M Costs Total 

$18,033 $41,976 $60,009 $14,908,699 $0 $14,908,699 

$145,379,720 $71,468,716 $216,848,436 $7,406,240 $206,018,405 $213,424,645 

Additional Areas Currently Served $51,838,173 $30,881,793 $82,719,966 $1,941,880 $26,545,811 $28,487,691 

Areas (Non-Wireless) Presence $21,215,532 $8,668,920 $29,884,452 $496,760 $9,373,353 $9,870,113 

Total Costs $218,451,457 $111,061,405 $329,5ll,862 $24,753,579 $241,937,569 $266,691,148 

Total 

$14,968,708 

$430,273,081 

$111,207,657 

$39,754,565 

$596,204,010 

Note: O&M bandwidth costs for satellite and terrestrial backhaul are calculated on an incremental basis. The costs for Additional Areas Currently SeiVed and Areas (Non­
Wireless) Presence assume the previously listed costs are already being incurred 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Canier Cell Sites from FCC ULS database; Brattle Analysis. 
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For 3G/4G Service in Targeted Area 

Cost Metrics 

Cell Sites PoJ:!ulation Area {SguareMiles2 Road Miles 
Present Value 

(5 Years) of Marginal Cost Cost Per Sq. Cost Per Road 
Ca£ital Costs O&MCosts Backhaul Costs Total Cost Cell Sites Per Cell Site Population Cost Per Pop Area Mil< Road :Miles Mile 

Common Network Costs $18,033 $41,976 $14,908,699 $14,968,708 832 $17,991 122,076 $123 365,310 $41 25,048 $598 

FCC Potentially Eligible Areas $145,379,720 $71,468,716 $213,424,645 $430,273,081 476 $903,935.04 82,277 $5,230 335,694 $1,282 19,401 $22,178 

Additional Areas CtuTently Served $51,838,173 $30,881,793 $28,487,691 $111,207,657 291 $382,156.90 34,188 $3,253 24,956 $4,456 4,460 $24,932 

Areas (Non-Wireless) Presence $21,215,532 $8,668,920 $9,870,113 $39,754,565 65 $611,608.69 5,611 $7,085 4,660 $8,531 1,186 $33,520 

Total Costs $218,451,457 $111,061,405 $266,691,148 $596,204,010 832 $716,591.36 122,076 $4,884 365,310 $1,632 25,048 $23,803 

Note: O&M bandwidth costs for satellite and terrestrial backhaul are calculated on an incremental basis. The costs for Additional Areas CtuTently Served and Areas (Non-Wireless) Presence assmne the previously listed costs are already being 

inctuTed. The common network cost per cell site is an average cost and not a marginal cost. 
Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis. 



FCC Potentially Eligible Areas 

Additional Areas Currently SeTYed 

Areas (Non-Wireless) Presence 

Total 

Table 11-3 
Transport Costs 

Sunnnary of Transportation Costs by Hub 

Salellite (Anchorage) Anchorage Fairbanks 

Population NPV (5 Population NPV (5 Population NPV (5 
Served Years) Served Years) Served Years) 

19,306 $14,031,129 18,077 $13,205;768 806 $1,553,620 

1,379 $825,361 9,533 $6,602,884 3,010 $4,660,859 

196 $0 1,292 $825,361 1&4 $0 

20,881 $ 14,856,489 28,902 $20,634,013 4,000 $6,214,479 
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Juneau 

Population NPV (5 Cumulative 
Served Years) Total NPV Total 

2,950 $2,330,430 $31,120,947 $3 1,120,947 

3,173 $2,330,430 $14,419,534 $45,540,480 

1,134 $776,810 $1,602,170 $4 7,142,651 

7,256 $5,437,669 $47,142,651 
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Model Output 
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Borough/ Census Area 

Aleutians East 

Aleutians West 

Anchorage 

Bethel 
Bristol Bay 

Denali 

Dillingham 
Fairbanks North Star 

Haines 

Hoonah-Argo on 

Jure au 

Kenai Peninsula 
Ketchikan Gateway 

Kodiak Island 

Lake and Peninsula 

Matarruska-Susi1na 

Nome 

North Slope 

Northwest Arctic 

Petersbmg 

Prince ofW ales-Hyder 

Sitka 

Skagway 

Southeast Fairbanks 

Valdez-Cordova 

Wade Har!1Jton 

Wrangell 

Yakutat 

Yukon-Koyukuk 

Total 
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Table 111-1 
State of Alaska 

Demographics Data 
by Census Block 

No. of Census 
Blocks Population 

1,105 3,141 

1,206 5,561 

4,337 291,826 

1,710 17,013 

177 997 

690 1,826 

816 4,847 

4,499 97,581 

758 2,508 

873 2,150 

928 31,275 

4,024 55,400 

904 13,477 

1,561 13,592 

837 1,631 

4,590 88,995 

1,471 9,492 

1,263 9,430 

793 7 ,523 

705 3,815 

1,614 5,559 

1,325 8,881 

198 968 

1,994 7 ,029 

2,194 9,636 

952 7 ,459 

428 2,369 

683 662 

2,657 5,588 

45,292 710,231 

Area Road Miles 

(miles 2
) (miles) 

6,982 170 

4,390 540 

1,705 1,854 

40,570 1,305 

504 130 

12,751 1,004 

18,569 239 

7,338 3,102 

2,319 261 

7,525 1,062 

2,702 745 

16,075 3,056 

4,858 418 

6,550 314 

23,652 404 

24,608 4,707 

22,962 2,022 

88,695 3,792 

35,573 878 

3,282 619 

3,923 877 

2,870 637 

452 71 

24,769 2,257 

34,240 2,356 

17,081 436 

2,541 295 

7,649 475 

145,505 5,937 

570,641 39,962 

Somce: U.S. Census Bmeau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle 

Analysis. 



Cen!.1JS Block 

Borough I Ceaws AN a 2.G Strvoo 3G/4G Sewed 

Aleutians Ea;.t 275 0 
Aleutians We>t 261 0 
Anct10rage 13& 4,143 

Bethel 1,049 0 
Bri&ol Bay 161 0 

Denali 414 0 
Dillingham 437 0 
Fairbanks Norlb Star ISS 3,159 

Haines 210 0 
Hoonah-Angoon 266 8 
Juneau 84 674 
Kenai Peninsula 694 1,878 
Ketchikan Gateway 52 391 
Kodiak Island 21 402 
Lake and Pettinsula 374 0 
Matanuska·Susi lna 729 2,395 
Nome 811 0 
North Slope 519 7 
Northwest Arctic 443 0 
Petenburg 50 134 
Prince of Wales-Hyder 1.51 15 
Sitka 4 425 
Skag••uy 137 0 
Soutbear,t Fairbanks 677 0 
Valdez·Cocdova 1,059 0 

Wade Hampton 469 0 
Wrangell 132 0 
Yakutat 0 0 
Yukoo·Koyukuk 56& 0 

T otal 10,405 14,231 

Table 111-2 
Ala<5ka Mobile Wireless Service Coverage 2012 

by Census Block 

% with 3G/4G Served 
% Popaladon %Road.l\'llits 

Unstt'V<d % CBS<n'<d s.rved ~• Area set'\1«1 Sft'V<d 

830 o,. 0% 0% 0,0 

939 0,'0 0% 0% 0,0 
56 96% 100% 27% 96% 

661 0% 0% OOA> 0% 
10 0% 0% OOA> 0% 

276 o,. 0% 0% OCJ.O 
379 0,0 0% 0% OCJ.O 
582 84% 99% 14% 69% 
548 0% 0% OOA> 0% 
599 1% 0% OOA> 0% 
170 73% 99% S% 50% 

1,452 47CJ.O 84% 5% 48CJ.O 

461 43CJ.O 100% 4% 31CJ.O 

1,138 26,'0 92% 3% 54,0 
463 0,'0 0% 0% 0,0 

1,466 52% 94% 4% 41% 

660 0% 0% 0% 0% 
737 1% 0% OOA> 0% 
350 0,0 0% 0% OCJ.O 
521 19,0 79% 1% 19CJ.O 

1,448 1% 0% 0% 0% 
896 32% 99% 8% 4&% 

11 0% 0% 00/o 0% 
1,317 0% 0% 00/o 0% 
1,135 oq,.o 0% OOA> oq,o 

483 oq,.o 0% OOA> oq,o 
296 o,. 0% 0% 0,0 

683 0,0 0% 0% 0,0 
2,089 0% 0% OOA> 0% 

20,656 31% 83% 1% 21% 

Source: U.S. Census BOEeau 2010 Census; OCI Cell Site Data; Cam..- Cell Sites from FCC U LS database; Brattle Analysis. 
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% Unser,•ed 
%CB % Popaladon %Area %Road.l\'lliu 

Uli,..,'Vtd Umei'Y«l Uns<n~ed Unset'V<d 

75o/o 0% 95% 36''0 
78% 7% 94% 69''0 

1% 0% 46% 1% 
39% 2% 94% 74% 
6% 5% 48% 15% 

40% 58% 96% 73''0 
46% 0% 87% 36''0 
13% 1% 78% 28% 
72% 21% 98% 70% 
69% 37% 80% 47~·0 

18% 0% 51% 31.,.·0 
36o/o 5% 77% 25°/o 

5lo/o 0% 91% 63°/o 

73% 7% 96% 34% 

55% 1.5% 77% 51% 
32% 2% 83% 40% 
45% 0% 92% 74% 
58% 7% 99% 89% 
44% .5% 95% 56% 
74% 19% 89% 68'fb 
90% 66% 91% 83% 
68% 1% 92% 52% 
6% 1% 65% 22~·f, 

66% 15% 91% 69% 
52o/o .5% 82% 55~0 

51o/o 0% 94% 4~H, 

69% 27% 99% 164J.O 

100% 100% 100% 10~0 

79% 54% 99% 94% 

46% 3% 93% 58'11> 
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Cell Site 
Requ irements 

Cell Site 
Requirements 

Cell Site 
Requirements 

Total Sites 
Required For 
3G Service In 
Targeted Area 
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Borough I Census Area 3G/4G Served 2G Served 

Aleutians East 0 99 

Aleutians West 0 186 

Anchorage 5 7 

Bethel 0 524 

Bristol Bay 0 109 

Denali 0 275 

Dillingham 0 208 

Fairbanks North Star 13 20 

Haines 0 29 

Hoonah-Angoon 0 35 

Juneau 1 1 

Kenai Peninsula 16 116 

Ketchikan Gateway 11 9 

Kodiak Island 11 3 

Lake and Peninsula 0 171 
Matanuska-Susitna 0 63 

Nome 0 533 

North Slope 0 296 

Northwest Arctic 0 268 

Petersburg 4 11 
Prince ofWales-Hyder 0 26 

Sitka 18 0 

Skagway 0 18 

Southeast Fairbanks 0 36 

Valdez-Cordova 0 124 

Wade Hampton 0 240 

Wrangell 0 0 

Yakutat 0 0 

Yukon-Koyukuk 0 391 

Total 79 3,798 

Table IV-1 
FCC Potentially Eligible Areas in Alaska 

by Census Block 

Non-Wireless Currently 
Presence Unserved Wireless Served Wireless Unserved 

(Census Blocks) 

1 5 99 6 

24 58 186 82 

0 4 12 4 

66 138 524 204 

0 4 109 4 

46 69 275 115 

13 5 208 18 

93 121 33 214 

81 8 29 89 

35 24 35 59 

0 11 2 11 

52 83 132 135 

4 28 20 32 

35 35 14 70 

22 19 171 41 

26 152 63 178 

3 269 533 272 

7 294 296 301 

1 88 268 89 

46 23 15 69 

230 29 26 259 

0 12 18 12 

0 6 18 6 

124 197 36 321 

21 130 124 151 

3 84 240 87 

0 5 0 5 

72 38 0 110 

536 789 391 1,325 

1,541 2,728 3,877 4,269 

Source: U.S. Census Burean 2010 Census; GCI Cell Site Data; Canier Cell Sites from FCC ULS database; Brattle Analysis. 
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Total Area Population 

(m;b') 

105 2,837 3,089 

268 645 5,556 

16 910 495 

728 21,921 15,973 

113 344 997 

390 8,299 903 

226 1,434 4,814 

247 4,621 1,001 

118 680 1,338 

94 5,749 776 

13 909 131 

267 8,598 2,802 

52 870 106 

84 1,296 960 

212 3,764 1,541 

241 247 868 

805 14,451 9,471 

597 77,792 6,754 

357 20,108 6,881 

84 1,698 903 

285 1,875 2,253 

30 2,723 465 

24 208 31 

357 17,663 1,296 

275 22,162 738 

327 8,554 7,330 

5 206 592 

110 7,534 661 

1,716 98,100 5,315 

8,146 336,196 84,040 
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Borough I Census Area 

Aleutians East 

Aleutians West 
Anchorage 

Bethel 
Bristol Bay 

Denali 

Dillingham 
Fairbanks North Star 

Haines 
Hoonah-Angoon 

Juneau 

Kenai Peninsula 

Ketchikan Gateway 

Kodiak Island 

Lake and Peninsula 
Matanuska-Susitna 

Nome 
North Slope 

Northwest Arctic 
Petersburg 

Prince ofWales-Hyder 

Sitka 

Skagway 

Southeast Fairbanks 
Valdez-Cordova 

Wade Hampton 

Wrangell 

Yakutat 

Yukon-Koyukuk 

Total 
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Table IV-2 
Additional Areas Currently Served in Alaska 

Not Included as FCC Potentially Eligible Areas 
by Census Block 

3G/4G Served 2G Served Total Served Area 

0 176 176 280 

0 81 81 56 
4,138 131 4,269 537 

0 525 525 1,573 
0 58 58 66 

0 139 139 148 

0 229 229 2,053 
3,746 138 3,884 1,096 

0 181 181 4 

8 231 239 1,149 

673 83 756 1,273 

1,862 578 2,440 2,587 

380 43 423 336 

391 18 409 97 

0 203 203 5,343 

2,395 666 3,061 4,028 

0 278 278 914 

7 223 230 456 

0 175 175 649 
130 39 169 235 

15 125 140 74 

407 4 411 34 

0 169 169 13 

0 641 641 933 

0 935 935 4,105 

0 229 229 191 

0 132 132 38 

0 0 0 0 

0 177 177 181 

14,152 6,607 20,759 28,446 

Population 

47 

0 
291,197 

1,014 
0 

57 

31 
96,221 

1,134 

907 

31,098 

51,207 

13,362 

12,509 

75 

87,169 

21 
2,369 

331 
2,901 

1,495 

8,413 

936 

5,577 

8,570 

123 

1,726 

0 

223 

618,713 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis. 
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Table IV-3 
Areas Not CuiTently Receiving Mobile Wireless Services in Alaska 

But Covered By Other Telecom 
by Census Block 

Borough I Census Area Non-Wireless Presence Area Population 

(Census Block) (SfJ!_tare Miles) 

Aleutians East 23 0 
Aleutians West 49 3 5 
Anchorage 1 0 0 
Bethel 58 201 9 
Bristol Bay 1 0 0 
Denali 106 173 795 
Dillingham 42 12 0 
Fairbanks Nolih Star 86 104 268 
Haines 270 531 29 
Hoonah-Angoon 82 323 463 
Juneau 0 0 0 
Kenai Peninsula 183 324 1,159 
Ketchikan Gateway 33 6 4 
Kodiak Island 181 94 64 
Lake and Peninsula 42 59 6 
Matanuska-Susitna 297 758 339 
Nome 32 30 0 
Nolih Slope 0 0 0 
Northwest Arctic 69 309 
Petersburg 57 3 0 
Prince of Wales-Hyder 469 271 1,751 
Sitka 55 0 0 

Skagway 0 0 0 
Southeast Fairlmnks 187 374 124 
Valdez-Cordova 141 378 249 

Wade Hampton 12 20 0 
Wrangell 45 1 20 
Yakutat 57 8 1 
Yukon-Koyukuk 250 916 16 

Total 2,760 4,660 5,611 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; CanierCell Sites from FCC ULS 
database; Brattle Analysis. 
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Borough I Census Area 

Aleutians East 

Aleutians West 

Anchorage 

Bethel 

Bristol Bay 
Denali 

Dillingham 

Fairbanks North Star 

Haines 

Hoonah-Angoon 

Jooeau 

Kenai Peninsula 

Ketchikan Gateway 

Kodiak Island 

Lake and Peninsula 
Matanuska-Susitna 

Nome 

North Slope 

Northwest Arctic 

Petersburg 

Prince ofWales-Hyder 

Sitka 

Skagway 

Southeast Fairbanks 
Valdez-Cordova 

Wade Hampton 

Wrangell 

Yakutat 

Yukon-Koyukuk 

Total 

Table IV-4 
Scope of 3G/4G Mobile Wireless Services in Alaska 

by Census Block 

Non-FCC Currently Non-FCC Non- Non-FCC Currently 
FCC Eligible Areas Served 2G Wireless Presence Served 3G/4G 

(Census Blocks) 

105 176 23 0 

268 81 49 0 
16 131 4,138 

728 525 58 0 

113 58 0 
390 139 106 0 

226 229 42 0 
247 138 86 3,746 

118 181 270 0 

94 231 82 8 
13 83 0 673 

267 578 183 1,862 
52 43 33 380 

84 18 181 391 

212 203 42 0 
241 666 297 2,395 

805 278 32 0 
597 223 0 7 

357 175 0 
84 39 57 130 

285 125 469 15 

30 4 55 407 
24 169 0 0 

357 641 187 0 
275 935 141 0 

327 229 12 0 

5 132 45 0 
110 0 57 0 

1,716 177 250 0 

8,146 6,607 2,760 14,152 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis. 
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Not Targeted Total 

801 1,105 

808 1,206 
51 4,337 

399 1,710 

5 177 
55 690 

319 816 
282 4,499 

189 758 

458 873 
159 928 

1,134 4,024 

396 904 

887 1,561 

380 837 
991 4,590 

356 1,471 
436 1,263 

260 793 
395 705 

720 1,614 

829 1,325 

5 198 

809 1,994 
843 2,194 

384 952 

246 428 
516 683 

514 2,657 

13,627 45,292 
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Table IV-5 
Areas in Alaska Excluded From 3G/4G Build-Out Scope 

by Census Block 

% ofTotal 
Borough I Census Area Census Blocks Area Population Population 

Aleutians East 801 3,864 5 0.2% 
Aleutians West 808 3,686 0 0.00/o 
Anchorage 51 258 134 0.00/o 
Bethel 399 16,875 17 0.1% 
Bristol Bay 5 94 0 0.00/o 
Denali 55 4,132 71 3.90/o 
Dillingham 319 15,069 2 0.00/o 
Fairbanks North Star 282 1,518 91 0.1% 
Haines 189 1,104 7 0.3% 
Hoonah-Angoon 458 304 4 0.2% 
Jooeau 159 520 46 0.1% 
Kenai Peninsula 1,134 4,566 232 0.4% 
Ketchikan Gateway 396 3,646 5 0.00/o 
Kodiak Island 887 5,063 59 0.4% 
Lake and Peninsula 380 14,485 9 0.6% 
Matanuska-Susitna 991 19,575 619 0.7% 
Nome 356 7,567 0 0.00/o 
North Slope 436 10,447 307 3.3% 
Northwest Arctic 260 14,747 2 0.00/o 
Petersburg 395 1,346 11 0.3% 
Prince ofWales-Hyder 720 1,703 60 1.1% 
Sitka 829 114 3 0.00/o 
Skagway 5 231 0.1% 
Southeast Fairbanks 809 5,799 32 0.5% 
Valdez-Cordova 843 7,595 79 O.SO/o 
Wade Hampton 384 8,317 6 0.1% 
Wrangell 246 2,297 31 1.3% 
Yakutat 516 108 0 0.00/o 
Yukon-Koyukuk 514 46,309 34 0.6% 

Total 13,627 201,339 1,867 0.3% 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; 
Brattle Analysis. 
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Table V-1 
Analysis of Current Cell Sites in Alaska 

by Sites in Place In 2012 

Additional Additional 
Area Area 

Currently Currently 
FCC Eligible Served 2G Served 3G/4G 

Borough I Census Area Served Sites Sites Sites 

Aleutians East 5 6 0 
Aleutians West 4 6 0 
Anchorage 13 8 51 
Bethel 22 13 0 
Bristol Bay 4 0 0 
Denali 6 6 0 
Dillingham 10 8 0 
Fairbanks North Star 5 6 21 
Haines 2 5 0 
Hoonah-Angoon 3 12 0 
hmeau 3 15 8 
Kenai Peninsula 9 27 17 
Ketchikan Gateway 18 5 
Kodiak Island 4 6 
Lake and Peninsula 10 12 0 
Matanuska-Susitna 0 35 23 
Nome 17 12 0 
North Slope 17 13 0 
Northwest Arctic 13 4 0 
Petersburg 3 3 
Prince ofWales-Hyder 6 0 
Sitka 2 
Skagway 2 2 0 
Southeast Fairbanks 10 II 0 
Valdez-Cordova 33 51 0 
Wade Hampton II 6 0 
Wrangell 0 5 0 
Yakntat 0 0 0 
Ynkon-Koyaknk II 0 

Total 222 291 134 

Total Sites 

II 
10 
72 

35 
4 

12 
18 
32 
7 

15 
26 
53 
24 
II 
22 
58 
29 
30 
17 
7 
7 
4 
4 

21 
84 
17 
5 
0 

12 

647 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS 
database; Brattle Analysis. 
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Table V-2 
Detetmination of Cell Site Requirements 

Areas Cunently Covered by Wireless Service 

Addlttoulll At·ea Cuneutly 
FCC Eligible 2G Currmtly Srrvul 3G/4 G Tolal C•nsus 

Borou~ I Ct.IIWS Arta St.rv ttl Sites SH'Vul 2G Situ Sites Total Sites Blooo Cov«red Total A~8 Totlll Population 

Aleutians East 6 0 11 275 367 3,136 

Aleutians West 4 6 0 10 267 276 5,181 

Anchorage 13 5 1 72 4,281 920 291,652 

Beth•l 22 13 0 35 1,049 2,573 16,667 

Bristol Bay 4 0 0 167 263 949 

Denali 6 6 0 12 414 531 170 

Dillingham 10 0 18 437 2,344 4,838 

Fairbanks North Star 6 21 32 3,917 1,645 96,699 

Haines 2 5 0 7 210 37 1,982 

Hoonab·Ansoon 3 12 0 15 214 1,473 1,363 
Juneau 3 15 26 758 1,330 31.210 
Kenai Penim<ula 9 27 11 .53 2,512 3,708 52,602 
Ketchikan Gateway 18 5 24 443 430 13,443 

Kodiak Island 4 6 11 423 265 12,585 
Lake and Peninwla 10 12 0 22 314 5,.553 1,383 

Matanuska·Snsitna 0 35 23 .58 3,124 4,105 87,513 
Nome 17 12 0 29 811 1,896 9 ,446 
North Slope 16 13 30 526 1,133 8,796 
Northwest Arctic 13 4 0 17 443 1,902 7,158 

Pete.Wurs 3 3 184 372 3,105 
Prince ofWale;.•Hyder 6 0 166 366 1,872 

Siti<a 0 3 429 226 8,822 

Skasway 2 2 0 4 187 159 957 

Southeast Fairbanks 10 11 0 21 617 2,131 5,969 
Valdez-Cordova 33 .51 0 84 1,059 6,243 9 ,165 
Wade Hamptou II 6 0 17 469 1,006 7,431 

Wransell 0 5 0 132 38 1,726 
Yal;utat 0 0 0 0 0 0 0 
YukOtl·Koyubuk II 0 12 568 859 2,558 

Totlll 220 291 136 647 24,636 42,154 688,978 

Source: U.S. Cen;,us Bureau 2010 Censne; CCI Cell Site Data; Canier Cell Sites from FCC ULS database; Brattle Analysis. 
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Table V-3 
Alaska Road Miles 
2010 U.S. Census 

S1100/Sl200/ Other Types of 

Borough I Census Area Sl400 Roads Total Roads 

(.Mzles) (.Miles) (.Miles) 

Aleutians East 67 103 170 
Aleutians West 431 109 540 

Anchorage 1,681 173 1,854 
Bethel 206 1,099 1,305 
Bri<tolBay 86 44 130 

Denali 606 398 1,004 
Dillingham 119 120 239 
Faibanks North Star 2,220 882 3,102 

Haines 138 124 261 
Hoonah-Angoon 232 830 1,062 
JlUleau 324 420 745 

Kenai P eninsun 2,410 646 3,056 
Ketchikan Gateway 109 309 418 
Kodiak Island 249 65 314 

Lake and Peninsula 146 258 404 
Matanuska-Susitna 2,909 1,798 4,707 
Nome 448 1,574 2,022 

North Sbpe 558 3,233 3,792 
Northwest Arctic 181 697 878 
Petersburg 396 223 619 

Prince ofW ales-Hyder 720 157 877 
Sitka 380 258 637 
Skagway 45 26 71 

Southeast Fai"banks 1,500 75 7 2,257 
Valdez-Cordova 1,399 958 2,356 
Wade Hampton 89 348 436 

Wrangell 89 206 295 
Yakutat 245 229 475 
Yukon-Koyukuk 1,809 4,128 5,937 

Total 19,790 20,172 39,962 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC 
ULS datahase; Brattle Anab'sis. 
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Table V-4 
Detetmination of Cell Site Requirements 

Un-served Areas within FCC Potentially Eligible Areas 

FCC Eligible 
Unserved Total Total Road 

Borougb 1 Census Area Sites Total Area PopulaUon Miles 

Aleutians East 3 2,747 0 41 
Aleutians West 4 288 301 204 
Anchorage 526 40 3 
Bethel 13 20,546 30 476 
Bristol Bay 147 48 20 
Denali 4 7,829 158 332 
Dillir~gham 3 l, 131 5 27 
Fairbanks North Star 5 3,567 210 390 
Haines I 12 46 5 
Hoonali-AJ~goon 3 5,305 9 167 
Jnneau 1 852 19 12 
Kenai Peninsula 5 7, 141 53 234 
Ketchikan Gateway 13 775 25 209 
Kodiak Island 2 1,015 430 43 
Lake and Peninsula 6 3,420 5 107 
Matanuska-Susitna 3 166 515 236 
Nome 14 13,423 46 946 
North Slope 26 77,072 327 3,205 
N01thwest Arctic 7 18,555 54 350 
Petersbwg 1,543 90 38 
Prince of Wales-Hyder 1,044 12 1 75 
Sitka 2,531 56 15 
Skagway 62 10 14 
Southeast Fairbanks 11 14,759 245 1,102 
Valdez-Cordova 20 19,844 138 551 
Wade Hampton 8 7,7 11 22 187 

Wrangell 206 592 6 
Yah.'Ulat 0 4,770 0 167 
Yukon-Koyukuk 9 95,622 467 3,968 

Total 168 312,607 4,062 13,128 

AvgRoad 
Miles/ SUe 

14 
51 
3 

37 
20 
83 

9 
78 

5 
56 
12 
47 
16 
2 1 
18 
79 
68 

123 
50 
38 
75 
15 
14 

100 
28 
23 

6 

441 

78 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle 
Analysis. 
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Table V-5 
Determination of Cell Site Requirements 

Areas with Non-Wireless Presence in Alaska 

Localions \vith Non-
Borough I Census Area Wireless Presence Locations l'litb Overlap Total Sites Required 

Aleutians East 2 0 2 
Aleutians West 6 0 6 
Anchorage 0 0 0 
Bethel 10 4 6 
Bristol Bay 4 3 I 
Denali 6 I 5 
Dillingham 5 3 2 
Fairbanks North St& 7 3 4 
Haines 5 0 5 
Hoonah-Angoon 5 0 5 
Jmteau 0 0 0 
Kenai Peninsula 19 5 14 
Ketchikan Gateway 2 0 2 
Kodiak Island 9 2 7 
Lake and Peninsula 7 6 

Matanuska-Susitna 13 5 8 
Nome 2 0 2 
North Slope I 0 I 
Noril1wesl A.r~lk I 0 I 

Petersburg 2 0 2 
Prince of Wales-Hyder 14 0 14 
Si1ka 0 0 0 
Skagway 0 0 0 
Southeast Fairbanks 9 0 9 
Valdez-Cordova 13 2 II 
Wade Hampton 2 0 2 
Wrangell I 0 I 
Yakutat 5 0 5 
Yukon-Koyukuk 35 3 32 

Total 185 32 153 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Canier Cell Sites from FCC ULS 
database; Brattle Analysis. 
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Table V-6 
Additional Cell Sites Required 

to Complete 3G/4G Build-Out in Alaska 

AddiUonal Sites 
Addldonal Sites to Serve Non-

to Serve FCC Wireless 
Borough I Census Area Eligible Areas Presence 

Aleutians East 3 2 
Aleutians West 4 6 
Anchorage 0 
Bethel 13 6 
Bristol Bay 
Denali 4 5 
Dillingham 3 2 
Fairbanks North Star 5 4 
Haines 1 5 
Hoonah-Angoon 3 5 
Jm1eau 0 
Kenai Peninsula 5 14 
Ketchikan Gateway 13 2 

Kodiak Island 2 7 
Lake and Peninsula 6 6 
Matanuska-Susitna 3 8 
Nome 14 2 
North Slope 26 
Northwest Arctic 7 
Petersburg 1 2 
Prince of Wales-Hyder 1 14 
Sitka 0 
Skagway 0 
Southeast Fair banks 11 9 
Valdez-Cordova 20 11 
Wade Hampton 8 2 
Wrangell 
Yakutat 0 5 
Yukon-Koyul'llk 9 32 

Total 168 153 

Total Sites 

5 
10 

19 
2 
9 
5 
9 
6 
8 

19 
15 
9 

12 
11 
16 
27 

8 
3 

15 

20 
31 
10 
2 
5 

41 

321 

Source: U.S. CetJSUs Bureau 2010 Census; GCI Cell Site Data; CanierCell Si1es from 
FCC ULS database; Brattle Analysis. 
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Borough 1 census Area 

Aleutians East 
Aleutians West 
Anchorage 
Bethel 
Bristol Bay 
Denali 
Dillingham 
Fairl>anks North Star 
Haines 
Hoonah-Angoon 
Juneau 
Kenai Peninsula 
Ketchikan Gateway 
Kodiak Island 
Lake and Peninsula 
Matanuska-Susitna 
Nome 
North Slope 
Notthwest Arctic 
Peten:burg 
Prince ofWales-Hyder 
Sitka 
Skagway 
Southea;t Fairbanks 
Valdez-Cordova 
Wade Hampton 
Wrangell 
Yakutat 
Yukon-Koyukllk 

Total 

Table V-7 
Summary of Cell Site Requirements 

to Complete 3G/4G Build-Out in Alaska 

REDACTED FOR PUBLIC INSPECTION 

Additional Area Areas with GCI 
FCC Eligible FCC EBglble Currently Served Non-Wireless 
Served Sites Unserved Sites 2GSites Presence Total Sites 

5 3 6 2 16 
4 4 6 6 20 

13 1 8 0 22 
22 13 13 6 54 
4 I 0 I 6 
6 4 6 5 21 

10 3 8 2 23 
5 5 6 4 20 
2 I 5 5 l3 
3 3 12 5 23 
3 I 15 0 19 
9 5 27 14 55 
I 13 18 2 34 
1 2 4 7 14 

10 6 12 6 34 
0 3 35 8 46 

17 14 12 2 45 
16 26 13 56 
13 7 4 25 
3 3 2 9 
6 14 22 
0 0 2 
2 I 2 0 5 

10 ll ll 9 41 
33 20 51 II 115 
II 8 6 2 27 
0 I 5 I 7 
0 0 0 5 5 

II 9 32 53 

220 168 291 153 832 

Source: U.S. Census Bw·eau 2010 Census; GCI Cell Site Data; Carrier Cell Sites fi·om FCC ULS database; Brattle Analysis. 
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Network Element 

Existing 2G Cell Site 

Cell Sites 

New 3G Cell Site 

Central Network Controls 

Backhaul Satellite Backbaul 

I3acll13tl.i Terrestrial Backhaul 

REDACTED FOR PUBLIC INSPECTION 

Figure VI-1 
S11mmary of Cost Areas For 
Upgrading I Building~Out A 

30/40 Mobile Wireless Network in Alaska 

Comment 

Upgrade To 3G 

Build For 3G Requiremeilt.:s 

Located at NeLwork Control Area 

Transport leased on ·Satellite 

Leasing of terrestrial based 
(microwave or fiber) trausport 

Capital Costs 

Equipment and other upgrade costs 

Facilities, equipment, elechical and labor 
related costs 

MSC server 

Upgrade Remote VSAT Ground Station 
from 2G to 3G Site or New Remote VSA T 
Ground Station for New 3G Site. Al$o, 
cost ofmal-eJ·ials, equipment, _installation 
1:1nd labor of HUB iDirect for .satellite 

None; leasing anangement on microwave 
and 
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O&M Expenses 

Electric power, leases and 
maill:tenance 

Electric power, leases and 
maintenance 

Electric power; leases and 
maintenance 

Cost of leasing sateJlite 
tnmsponders 

Cost of leasing ethemet capacity 
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Table VI-1 
Capital Costs io 

Upgrade Existing Ce11 Sites io 3G 
and Build-Out New 3G/4G Ce11 Sites 

(Cost per Cell Site) 

Facility Materials, Equipment and Electrical 

Labor for Installation 
Other Construction Costs~ Contracting, ero.) 
'n ·avel and Shipping 
RegulatoJY Costs (FCC Penn its, Site Tests, elc.) 

Total 

Upgrade 
New Upgrade non~ Wireless 2G 

Con~t:mction of Wireless Site to Site to 3G/4G 
3G;4G Site 3G!4G Site Site 

Table VI-2 
Capital Costs 

Satellite Backhaul 

MSC Seiver in 
Anchorage for 

Wireles_s 3G/4G 
Sites 

Remote YSAT 
Ground Station 
(Cost p3r Site) 

HLJB iDirect Satellite 

(Cost for Central Hub) 

Fac.:ility Materials, Equipment and Electtical 
Labor for Installation 
Other Constntction Costs (Contraclil:!.g, etc.') 
1'ravei and Shipping 

RegtilatOiy Costs (FCC Permits, Site Te.sts, etc.) 

Total 
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Table VI..:3 
Present V a1 ue of 3G/ 4G Cell Site 

O&M Expenses 
(PV per Cell Site) 

New 
Construction Upgrade non- Upgrade 

of3G/40 Wireless Site 'Wlreless 2G S1te 
Site to 3Gf4G Site to 3Gf4G Site 

Power_ Lease, Other Recun'i.ng Co:"l'ii 
Contra.cted, Maintenance 

GCJ Labor 

Total - • 
T~1ble Vl-4 

Present Value ofO&M Expenses of 
Upgraded to 3GJ4G or New 3G 

VSAT Ground Stations 

Power, Lease, Other 
Recurring Costs 
Contracted :Nlaintenance 
D-Cl Labor 

Tot.d 

(PV per Station) 

New Remote VSAT Upgrade Rernote 
Ground Station for VSAT Ground 
New 3G/4G Site Station from 2G 

Site to 3G/40 Site 
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MSC Server in 
Andlwmge for 

Wireless 3G/4G 
Sites-
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TableVI-5 
Present Value of 0 6?M Expenses Of 

Ht.JB iDirect Satellite For 3G/4G Cell Sites 
CPV for Central Hub} 

Popululiou a1 Nou-Tell'e:>L!illl Looation;; 
Pop11Jabon Peneration Rllte 

Population Se1ved (usiug penettation rat¢) 
User Traffic Rate 
Downstream Data Rate (per UF;et) 
Upstream Data Rattl (per useri 
Downs1.ream Oversub&cription Rate 
Upstream Oversubscription Rate 

Upslream Through{>ut Required 
Downstream Tluoughput Required 
Downstream Spectral Efficiency 
Upstream Spectral Efficiency 

DownstreiUll Bandwidth Required 
Upstream Bandwidth Req).lired 
Transponder Monthly Cost (per MHz) 

Co~t (per mont:b fot· space segment) 
Annual Cost (l~r spa~e ~-egment) 

Gbp.v 
CTbps 

bits! Hz 
bits! Hz 

1'v1Hz 
A1Hz 

$ 

$. 
$ 

3,000 
50% 

1,500 
iO% 
7()8 

Pr~'ent Value (5 Yeat•s) of Bandwidth Co $ 5,230,343 

Table Vl-6 
Present Value oi'O&M Expense& 

for Ten estrial Backhaul 
(PV for Fiber, 1-1icrowave and per Ivlbps Leases) 

~llamn\re Tl Mict'Owave T3 FlflerT! Fibet-T3 

Populru mn aJ Non-Terrestrial Locliion~ JII"PS 500 ~00 500 500 
.Povul.aiou Penenttion RaJ~ sOOt• ~0"/o jO% SO% 

P opulation Served tusing penetration t<>.l.t) P-"PS' 25.0 250 2 50 250 
User Traffic Rat< ~·O'f-0 SO'Y. jO'Yo ,5()<,'{, 

Downslre'liU Data Rate (per user) f;bps '63 161) 7()8 '168 
Opslream Data Rate (per user) i;bps 
Downslream Oversubscripti-on Rtie 

l1p$lrerun Overst;bscription R uk 

Do,.nstrcam Throughput Rcqu~d <Jops 
Uprlream Throughput Required Gbps 
Usable Ban.dwidth pet' U nil O(,N 
ll its t>erPop hit:rlpop 

1-'nitsRequired 
Cost per Uollp•t· Mondl.ru50 Mil~• $ 

Cost(!!~ oa onl.h) s 
An.uu aJ C ost s 
Present Y!llue (5 Ye»r~) of J}antlwidtlt ~" s 618,193 906,197 ;J63, t>~ 339, 16() 

Terra 1Mb}iS Ft; er 1!\abps 

50(} 5(,0 

50% S()Q/• 

2~() 250 
50% 50'V. 
768 768 

l,.9•11,0Z~ <18,$ ~ 1 
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Table Vl-7 
Undersea Cable Lease Rate per !vlonlh 

and Present Value of 5 Years 

Usable Bandwidth per Unit (Gbps) 

Lena Pt (Juneau) - Seattle or Pottland 
Anchorage ~ Seattle or Portland 
.r'\nchorage - Fairbanks 
Fairbanks- Seattle or Portland 
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Monthly Cost p~ 
TJ 

§ Year Pres<mt 
Vahte - T3 
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Table VII-1 
Alaska Mobile Wireless Backhaul 2012 

by Census Block 

Remote 
T errestrlal Total Census Total C unently Total C unently Total CmTt>Jttly 

Borough I Census Area Fiber Backbaul Backbaul Satellite Backhaul Blocks Sen•ed CB St>.rved Area Served Population 

Aleutians East 0 0 275 275 275 367 3,136 
Aleutians West 0 0 267 267 267 276 5,181 
Anchorage 4,281 0 0 4,281 4,281 920 291,652 
Bethel 0 1,025 24 1,049 1,049 2,573 16,667 
Bristol Bay 0 167 0 167 167 263 949 
Denali 4 14 0 0 414 414 531 770 
Dillingham 0 437 0 437 437 2,344 4,838 
Fairbanks North Star 3,917 0 0 3,917 3,917 1,645 96,699 
Haines 0 2 10 0 210 210 37 1,982 
Hoonah-Angoon 0 274 0 274 274 1,473 1,363 
Juneau 758 0 0 758 758 1,330 31,210 
Kenai Peninsula 2,488 0 84 2,572 2,572 3,708 52,602 
Ketchikan Gateway 443 0 0 443 443 430 13,443 
Kodiak Island 423 0 0 423 423 265 12,585 
Lake and Peninsula 0 167 207 374 374 5,553 1,383 
Matanuska-Susitna 3,124 0 0 3.124 3,124 4,105 87,513 
Nome 0 0 811 811 811 1,896 9,446 
North Slope 34 0 492 526 526 1,133 8,796 
N orthwesl Arctic 0 0 443 443 443 1,902 7,158 
Petersburg 184 0 0 184 184 372 3,105 
Prince of Wales-Hyder 0 166 0 166 166 366 1,872 
Sitka 0 429 0 429 429 226 8,822 
Skagway 0 187 0 187 187 159 957 
Southeast Fairbanks 662 0 15 677 677 2,137 5,969 
Valdez-Cordova 1,059 0 0 1,059 1,059 6,243 9,165 
Wade Hampton 0 404 65 469 469 1,006 7,431 
Wrangell 132 0 0 132 132 38 1,726 
Yakutat 0 0 0 0 0 0 0 
Yukon-Koyukuk 0 152 4 16 568 568 859 2,558 

Total 17,919 3,618 3,100 24,636 24,636 42,154 688,978 

Source: U.S. Census Bureau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis. 
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Borough I Census Area 

Aleutians East 
Aleutians West 
Anchorage 
Bethel 
Bristol Bay 
Denali 
Dillirtgharn 
Fairba:nks North Star 
Haines 
Hoonah-Angoon 
Juneau 
Kenai Peninsula 
Ketchikan Gateway 
Kodiak Island 
Lake and Peninsula 
Mata:nuska-Susit.na 
Nome 
North Slope 
Northwest Arctic 
Petersburg 
Prince of Wales-Hyder 
Sitka 
Skagway 
Southeast Fairbanks 
Valdez-Cordova 
Wade Hampton 
Wrangell 
Yakutat 
Yukon-Koyukuk 

Total 

FCC Eligible FCC Eligible 
Served Sites Unse1ved Sites 

0 

0 

13 

0 

0 

6 
0 
5 
0 

0 

3 
8 

I 
0 
0 

0 

2 
0 

3 
0 

0 

0 
8 

33 
0 

0 

0 

0 

83 

0 

0 

0 

0 
4 

0 
5 
0 

0 

4 
13 
2 
0 
3 
0 

4 
0 

0 

0 

0 
9 

20 
0 

68 

0 

0 
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Table VII-2 
Breakdown of Backhaul per Borough 

Fiber 
Additional 

Area Currently 
Served2G 

Sites 

0 

0 

8 
0 

0 

6 

0 
6 

0 

0 

15 
27 
18 
4 
0 

35 
0 

3 
0 

3 
0 

0 

0 
10 
51 

191 

0 

5 
0 

0 

Areas with 

Non-Wireless 
Presence 

0 

0 

0 

0 

0 

5 
0 
4 

0 

0 

0 
14 
2 
7 
0 
8 
0 

0 

2 
0 

0 

0 
8 

11 

0 

0 

0 

63 

Total Fiber 
Terrestrial 

Sites 

0 

0 

22 
0 

0 

21 
0 

20 
0 

0 

19 
53 
34 
14 
0 

46 
0 

10 
0 

9 

0 

0 

0 
35 

115 

0 

7 
0 

0 

405 

Remote Terrestrial 
Additional 

Area OJ.rrent1y Areas with Total Remote 
FCC Elig ible FCC Eligible Served 2G Non-Wireless Terrestrial 
Served Sites Unsenred Sites 

0 

0 

0 

20 
4 
0 

10 
0 

2 
3 
0 

0 

0 

0 
4 
0 

0 

0 

0 

0 

6 
0 

2 
0 

0 

10 
0 

0 

2 

63 

0 

0 

0 

13 

0 

3 
0 

3 
0 

0 

0 

0 
4 
0 

0 

0 

0 

0 

0 

0 
7 
0 

0 

3 

38 

Sites 

0 

0 

0 

13 
0 

0 

8 
0 

5 

12 
0 

0 

0 

0 

8 
0 

0 

0 

0 

0 

2 
0 

0 

6 

0 

0 

57 

Presence 

0 

0 

0 

6 

0 
2 
0 

5 
5 
0 

0 

0 

0 

5 
0 

0 

0 

0 

0 

14 
0 

0 
0 

0 

2 
0 

0 

11 

51 

Sites 

0 

0 

0 

52 
6 

0 

23 
0 

13 

23 
0 

0 

0 

0 

21 
0 

0 

0 

0 

0 

22 
2 

5 
0 

0 

25 
0 

0 

17 

209 

Source: U.S. Census Bureau 2010 Census; GCl Cell Site Data; Carrier Cell Sites from FCC ULS database; Brattle Analysis. 
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Table VII-2 cont. 
Breakdown of Backhaul per Borough 

Satellite Total 
Additional 

Area ClU1·entl y Areas witll 
FCC Eligible FCC Eligible Served 2G Non-Wireless Total Satellite 

Borough I Census Area Served Sites Unserved Sites Sites Presence Sites Total Sites 

Aleutians East 5 3 6 2 16 16 
Aleutians West 4 4 6 6 20 20 
Anchorage 0 0 0 0 0 22 
Bethel 2 0 0 0 2 54 
Bristol Bay 0 0 0 0 0 6 
Denali 0 0 0 0 0 21 
Dillingham 0 0 0 0 0 23 
Fairbanks North Star 0 0 0 0 0 20 
Haines 0 0 0 0 0 13 
Hoonah-Angoon 0 0 0 0 0 23 
Juneau 0 0 0 0 0 19 
Kenai Peninsula 1 1 0 0 2 55 
Ketchikan Gateway 0 0 0 0 0 34 
Kodiak Island 0 0 0 0 0 14 
Lake and Peninsula 6 2 4 I 13 34 
Matanuska-Su..'<itna 0 0 0 0 0 46 
Nome 17 14 12 2 45 45 
North Slope 14 22 10 0 46 56 
Northwest Arctic 13 7 4 1 25 25 
Petersburg 0 0 0 0 0 9 
Prince of Wales-Hyder 0 0 0 0 0 22 
Sitka 0 0 0 0 0 2 
Skagway 0 0 0 0 0 5 
Soutlleast Fair banks 2 2 1 1 6 41 
Valdez-Cordova 0 0 0 0 0 115 
Wade HamJXOil I I 0 0 2 27 
Wrangell 0 0 0 0 0 7 
Yakutat 0 0 0 5 5 5 
Yukon-KoyuJ....'llk 9 6 0 21 36 53 

Total 74 62 43 39 218 832 

Source: U.S. Census Bmeau 2010 Census; GCI Cell Site Data; Carrier Cell Sites from FCC ULS database; BratUe Analysis. 
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Downstreattl Throughput 
Upstream Throughpul 
Lilles Required 

Table VIII-1 
Present Value ofUndersea Tnmsporl Costs 

FCC Eligible iueas 

Sat.ellile 

Monthly UndenV'a.ter Transport C ost 
Total Co;n per Montlt 

Gbps 
(}bps 
Unitr 

$/Untt 
$ 

PV (5 Years) 

Population Se!Ved 
Throughput per User 

Pops. 
Kbps!Pop. 

$14,031,129 

19,306 
40 

Table VIII-2 

18~017 

40 

$1,553,620 

806 
56 

Present Value of Undersea Transport Costs 

Tota 

$641,000 
$2,330,430 $31,12Q,9it7 

2,950 41 ,BY 
46 

FCC Eligible i\reas +Additional C un·entlv Served /-\teas 

Downstream Throughput 
Upstream Throughput 
Lines Requir~d 
Monthly Underwater Transport Cost 
Total Cost per MonU1 
PV (5 Year&) 

Populabon Served 
Throughput per User 

Gbps 
Gbps 
Units 
$/Unit 

$ 

Pops. 
Kbps!Pop. 

Satellite 

20,6R.) 
3\) 

54 

$] 9,1l02.~52 

27,610. 
39 

J,816 
4' 

6,122 
44 

$938,000 
$45,540.480 

58,233 
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Table VIII-3 
Present Value of Undersea Transport Costs 

FCC Eligible Areas + Additional Cunentlv Served Areas + Other Areas with Presence 

Downstream nu·ougl:Q:H.ll. 
Upstream Tltrougl]l)HI. 
Lines Required 
Momhly Undel'\\'llier Transpon Cost 
Total Cost perMontl1 
PV (5 Years) 

Population ·seiYed 
Throughput per User 

Gbps 
Gbps 
Units 

$tUnit 
s 

Pops. 
Kl>pstPop. 

Sntelllte 

20,881 
39 

55 

28.902 
39 

.$971,000 
$5,4 37,669 S~7.H2,6:'i l 

7,256 
43 

6 1.038 



A nnual Revenue Increase 

P V of Revenue Incr ease (5 Years) 

Population currently served with wirEless 2G 

FCC Eligible Areas 
Additional Areas Currently Covered 
Other Areas with Some Presence 

Areas currently served witll wireless 2G 

Population cunently unse•·ved \VI UI \VI reless 2G 

FCC Eligible Areas 
Additional Areas Currently Covered 
Other Areas with Some Presence 

Areas currently unserved \VI U1 \vlreless 2G 

$ 
$ 

Table IX-1 
Estimated Marginal Revenue 

15,699,312 
63,517,609 

Annual Revenue PV ofRevenue (5 
Increase Years) 

$4, 110,120 $16,629,072 
$2,051,280 $8,299,243 

$0 $0 

$6,161,400 $24,928,315 

$6,777,300 $27,420, 176 
$0 $0 

$2,760,612 $11,169,118 

$9,537,912 $38,589,294 
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Subscribers Population AluL Rev I P op AJm. Rev I Sub 

68,502 $60 
34,188 $60 

0 

102,690 $60 

13,775 $492 

0 
5,611 $492 

19,386 $492 
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Figure X-1 
~.lfodel Architecture 

CetiSUS. 'Bivck/ :S1f<>l)gh/Ctnros Arei11 JJ\ar>f!l(lg 
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APPENDIX: DETAILED OUTPUT 

Following is a list ofthe detailed borough I census area output contained in the model and included 

below. 

A. FCC ELIGIBLE AREAS 

• Capital Costs and Present Value of O&M Costs For FCC Eligible Areas (Excluding 

Backbaul Costs)- Table A-1; 

• Capital Costs and Present Value of O&M Costs For FCC Eligible Areas Currently With 

2G Service (Excluding Backhaul Costs)- Table A-2; 

• Capital Costs and Present Value of O&M Costs For FCC Eligible Areas Currently With 

Non-Wireless Presence (Excluding Backhaul Costs) - Table A-3; 

• Capital Costs and Present Value of O&M Costs For FCC Eligible Areas Currently 

Unserved (Excluding Backhaul Costs)- Table A-4. 

B. AREAS OTHER THAN FCC ELIGIBLE AREAS 

• Capital Costs and Present Value of O&M Costs Additional Areas Currently Served (2G) 

(Excluding Backhaul Costs)- Table A-5; 

• Capital Costs and Present Value of O&M Costs Areas With Non-Wireless Presence 

(Excluding Backhaul Costs)- Table A-6. 

Cost details concerning the derivation of terrestrial and satellite backhaul costs by borough I census 

area are also available. 

C. TERRESTRIAL BACKHAUL 

• Present Value of Terrestrial Backhaul Cost FCC Eligible Areas - Table A-7; 
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• Present Value of Terrestrial Backhaul Cost FCC Eligible + Additional Currently Served 

Areas ~ Table A -8; 

• Present Value ofTerrestrial Backhaul Costs FCC Eligible+ Additional Currently Served 

Areas + Other Areas with Presence- Table A -9. 

D. SATELLITE BACKHAUL 

• Present Value of Satellite Backhaul Cost FCC Eligible Areas~ Table A-10; 

• Present Value of Satellite Backhaul Cost FCC Eligible + Additional Currently Served 

Areas ~ Table A-11; 

• Present Value of Satellite Backhaul Cost FCC Eligible + Additional Currently Served 

Areas + Other Areas with Presence- Table A-12. 



Terre~«rlal Sl1.es 

BorOt!!fi I CrnsusAI'Cll Sites 

Aleutians Baot (! 
A leuliaJ1S West 0 

Anchorage 1-1 
Bethel 37 
'Bristol Bay s 
Denali L3 

Villingham 14 
Fairbank!! North Star 15 
Raines 6 
Hoonah-Angoon 10 
.ruc,~u 

"' 1\eaai Penin>ul~ 18 
Ketchikan Ci'dleway I 'I 
Kodiak Island 5 
T..ake and Penins rh ll 
Matanuska-Su:;itoa 'I 
N ome. 0 
NortJt SICfC 7 
Ncctbwest Arctic 0 

.Petersburg 
Prince of Wales-Hyder l .S 
fl ltka I 
Skagway 
Sou1hea~L1:1airoauks 24 
V6ldcz-Cordova 55 
Wade Hampton 19 
Wn111ge1J l 
Y>Jkutat 0 
Ynkon-KO)•ukuk 14 

TJJM 3L2 

Table A-1 
Capital Costs and Present Value of O&M Costs 

for FCC Eligible Areas 
(Excluiling B;;ckhuu Cost~) 

Sat~Jltte Sites 

S11lL~tile 

Sites AJ1 Cell SHes C01>t VSAT Cost 
$ So 

g :>,(IS'} 
.ll 5,556 

0 0 

'2 126 
0 1\ 

n 0 
0 0 
0 () 
0 c) 

0 0 
{! () 

2 'il\5 
(i 1\ 

0 88 
9 600 
0 0 

32 9,471 
3tl 6,703 
20 6,881 
0 0 
0 0 
0 0 
0 0 

5 25~ 
() 0 
'Z 513 
0 0 
3 6()1 

34 3,970 

43.6M 164 38,6!,3 

Source~ US. Census Bureau 2010, Census; GCI Ce!1 Site Data: Carrier Cell Sites fn"ltl1 FCC ULS database~ Brattle AJJalysis. 
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Present Value ('5 years) ofO&M 

AJl C.•U S ites 
Cost 

$ 

Sult!llil~> 

VSATCO!it 
$ 

8,Q56.3\)8 

TbUll 
lo 

8(),125,024 



13ocough { C~tsus Arell 

i\ leutiaM Easl 
• .1\leiJtians wc~l 

Anch<:ll·age 
Bethel 
Bristol Bay 
Droali 
Dillingham 
F.airoanks North Star 
llaines> 
l:Joonah -Angoon 
Juneau 
Kenai Pcninsu!~ 
Ketchikan Gale\ilay 
Kodiak Island 
Lake af!d Penin.~ula 
Matanu;;ka -Sus itna 
Nome 
North Slope 
Northwest Arct.l• 
Petersburg 
Prince of Wales-Hyde 
Silku 
Skagway 
Southeast Fairbanks 
Valdez-Conlova 
Wade Hampton 
Wrllllgell 
Yt~cutat 
Yuk(I(J·Koyu~uk 

Total 

T errestrtal 

Sites 

() 

0 
I") 

20 
4 
(> 

lO 
5 
2 

3 
8 

4 
() 

0 
2 
(\ 

3 
(} 

(} 

2 
8 

33 
HJ 
0 
0 
2 

1'16 

Table A-2 
Capital Costs and Present Value of O&M Costs 

for FCC Eligible Areas Cunentlv with 2G Service 
(ExclLt.di.ng Backbaul Cost~) 

Sites 

<; 

4 
0 
2 
f) 

() 

0 
{i 

Q 
() 

0 
I 
(j 

!l 
6 
0 

17 
14 
p 
0 
0 
0 
0 
.2 
0 
1 
0 
0 
9 

REDACTED FOR PUBLIC INSPECTION 

Pr~ent Value {5 

Slltetllte 
Cosl VSA T Cosl T ol11l 

$ $ $ 

.!3.785 74 39, l90,37l ·'12,.53:t21 1 23,347,061) 691,0'W 

Source: "U.S. Census Bure~tt ~1 0 Cen01 11r. G0J Ccll ,'lite Data: 'Cartier CeU SiteR trotn rce: ULS dalltb<t~e; Brottle..Awtly~is. 
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Ocr oug.t.1 I Censu ~ Are~ 

A leufi>~rt~ East 
Aleutian.~ West 
.'\ncborage 
Bethel 
Bnstol Bay 
Denali 
Dillingham 
F aitbanks North Star 
Haines 
Hoonah-Angoon 
J\llltau 
Kenai Peninsula 
Ketchikan Galewar 
Kodiak Island 
Lake and Peninsula 
Matamrska-Su>itna 
Nome 
North Sh~Ile 
Northwest Ar~lie 

Petersburg 
Prince of Wales-Hyder 
Sitl(a 
Skagway 
Southeast fairbanks 
Valdez-Cordova 
Walle HRrnpt.riti 
Wrangell 
Yakutat 
Yukon-Koyuk-uk 

T otal 

REDACTED FOR PUBLIC INSPECTION 

Table A-3 
Capital Costs and Present Value of O&M Costs 

for FCC Eligible Areas Cun entlv vvi1h Non-Wireless Prese11ce 
(Exclu.cling B;;cJd1aul C4)st~) 

T~.rr~trlal SIJ.es Sa.telllte Sl~ 

1J'II.es SIJes 

!) 0 
g j 

(J II 

4 v 
0 0 
3 0 

v 
3 !\ 

3 v 

" () 

0 (I 
6 (I 

() (I 
(I 

3 1 
l l) 

() 1 
1 () 

0 0 
(I 

8 0 
I) II 

0 (I 

7 
z {I. 

2 () 

Q () 

0 3 
9 19 

60 :6,912 28 

u 
74 

0 
15 

(j 

(J 

0 
0. 
0 
fj 

0 
,1{1 

p 

<I ~ 

lOtS 
0 
!l 
0 
0 
(I 

0 
0 
(I 

)32 
() 
(I 

(I 

661 
l ,72S 

2,801 .28. 722,566 I ,!6i,480 2;1,987.Ciil6 11, i36,384 

Satellite 
V$AT Cost 

$ 

Solllte: U.S. Census .Bureau 20IQ Census; GC'f Cell Site Data; Clarritt C:dl Sites from f'CC 1JLS databas~Brattle Arlalysis. 
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6orou gh t Certsu$ Ar"11 Slfes 

Aleutians East n 
Aleuti.ans West 0 
Auchoragl; 
Bethel 13 
Bristol Bay· 1 
Denali ~ 
Dillingham 3 
Fairbanks North Stru 5 
Haines J 
Hoonah-Angoon 3 
Juneau 
KctJai PctJinsnla 4 

Ketchikan Gatewoy 13 
Kodiak Is.laml 2 
Lake. and Pemnsula 4 
Malanuska-Susitna 3 
Nome 0 

North Slope 4 
Nortllwesl Arctic I) 

Petersburg 1 
Prince of Wales-Ryder 
Sitka 
Skagway 1 
Southe3St Fairbank;; y 
Valdez-Cordova 2<1 
WadeHarrwton 7 
Wrangell 1 
Yakutat (I 

Yukon-K<)}'ukuk g 

T otal 106 

Table A-4 
Capital Costs and Present Value of O&M Costs 

for FCC Eligible Areas Ctm ently Unserved 
( Exclu.di.ng B:;cJiliaul Cost~) 

Sites 

.!: 
1. 

0 
(I 

.o 
0 
0 
0 
0 
0 
i) 

I 

0 
(I 

2; 

Q 
j!l 
22. 
1 
0 
I) 

0 
0 
2 
H 
l 
(I 

0 
(, 

REDACTED FOR PUBLIC INSPECTION 

All et-USih'S' 
Cqst 

s 

SatcUiw 
VSNI Cost 

$ 
1 otal 

J 

2.967 62 l ,Cl95 77,466,782 ;!.799,920 !l0,26t\.102 36,385,272 

Soo1~c: U.S. Census Bureau 20 I j) O:msw: GCI Cell SilCJData; Carrier Cdl Sites from PCC lll S <.htabase; llhllCit: Arl!l.l!lsis. 
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Borough i Census An.•t• 

,,._Jeul.ians Engl. 
Aleutiaus West 
Anchorage 
Bethel 
Bristol Bay 
Denali 
Dillingham 
Fairoanks N{)rth S tar 
Haines 
T-Ioonah-Angoon 
Jttneal( 
Kenai l>er~inOllJl il 

Ke.tchikar( Gateway 

Kodiak l~laml 
Lake and PeninoU Ia 
Mat.anuska-Susil!la 
Nome 
Norm Slope 
Northwest Archc 
Petl.'!'S~ utg 

Prince· ofWales -l'Fyder 

Sitka 
Skagway 
'SoullreastFairbanks 
Valaez-Co!tlova 
Wade Harfll)tun 
Wrangell 
¥akuWt 
Yukon-Koyukuk. 

T otal 

'fervest.ri~ l 

Sile;o; 

() 

0 
8 

13 
0 
6 
8 
6 
5 

l 2 
15 
27 
18 

4 
8 

33 
0 
3 
0 
3 
j 

2 
10 

51 
t\ 
5 
Q 

248 

Table A-5 
Capital Costs and Present Value of O&M Costs 

AdditionalAreas Currentlv Served {2G) 
(Excludi.ng Backhaul C43st~) 

Satelllte 

Sites 

6 
6 
0 
() 

0 
!l 
p 
0 
Q 

0 
0 
0 
() 

0 
4 

0 
12 
lll 
4 
0 
0 
0 
p 

!) 

(} 

0 
Q 

0 

31 :~~~~ 43 2,758 .51 ,838,173 1,941,880 

Sollrce: U.S. Censu~ Bureau 2010 Censu·s; GCI Cell Site Data; Carrier Cell Sites irom FCC lJI.S claaba~e; Bn1tLle Analysis. 
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Satellite 
Cosl VSAT Cost T otal 

$ $ $ 

53, 780,\)53 30.881.793 4 0.5,03 0 



Borough I CeJ0~1Js Area 

Aleutians East 
Afeutiarts West 
Anchorage 
Bethel 
Bristol Bay 
Denali 
Dillingham 
Pairtanks Nooth Star 
Haiue\; 
Hoonali-f\ngooo 
Juneau 

K~'llJ!i Peninsu Ia 
Ketch ikart G atewcy 
Kodiak Island 

Lake and Penirtsula 
Mamnuska-Susirna 
Nome 
Nn•·lfe Sl"'J'le 
N01thweSt A1·ctic 
Petel"SbUf1l 
Prince ofWalcs-fiYcler 
Sitka 
Skagway 
Somheast 17airbanks 
Valdez-C\'ll"dova 
Wade 11a!l~Jlon 
Wrangell 
Yakutat 

Yukon-1,6yu~uk 

Tobd 

'ferve£1ftia l Slt.e~~ 

Sites 

0 
0 
0 
2 

2 
1 

2 
1 

0 
8 
2 
5 

2 
i 
0 
0. 
0 
I 

e 
0 
0 
1 
C) 

.0 

1 
0 
2 

54 

Table A-6 
Capital Costs and Present Value of O&M Costs 

Areas \vlth Non-Wireless Pt~esenoe 

5,219 

(Excl Ltdi.lfg B;;ckbaul Custs) 

Sat.t.lllte Sites 

Sites 

2 
3 
0 
0 
Q 

0 
!l 
0 
Q 

0 
0 

u 
!l 
0 

D 
0 
1 
u 
I 
() 

!) 
0 

0 
I) 

0 
0 
0 
2 

Ll 496,760 

Source: U.S. Census Bureau 201 (I Census: GCI Gel! S itcData: Carrier Cell Sit.C!I from PCC ULS rlitabase; DralfJc A 1111lysi~ 
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21,712,292 8,66S,920 972,801 9.6<11 ,721 



j'Olll"~tl' ill l fllH•~IIIIIII'fype: 

!t. vc.rugeM Oes: 

PC9UlalJOO at T-a-re:;lrtal Location& 
Pc;;.ti!t tJorr P.a1enr1oo ~~ 

P~ulli:1on Seved (:.1 sing pm.etr-ab«:~ r<J!:() 
U""' 1t>ffi~ Rate 
D f.IWfiSI.Nam 'llil! Rule (pl'd tJ.s(:f) 

Ups!J'<:;m Data:Rllte tp<!"met) 
Dotvr'i~ll-eam :J•>en:;UbSeiif"I:JCGt "RetP. 
Opsll'o!l<l• O•~subs<n)>LJO: o RUe 
Downstream Thrcog.ipu~uired 

Vps!J'eam Tl'~cup.put R•quli'E<I 
Usabt~·.Band\~idi:h_per IJpit 
B ihf!et'F\:lp 

TlTui!:Reqw.red 
Cotlpa-Umt _pe;·}..:fcc1U1 

• :: I I 

pops 

ai:¥ 
atF 
c</;ps 

b~lpop 

11AO) 

43,66~ 

50% 

21,1!32 

~· ?68 

.... 
I • 

' • c 1 

Table A-7 
Present Value of Terrestrial Backhaul Cost 

FCC Eligible Areas 

B'etltel Dcttall 
F:a irbWllts 

DUUrtgbatn Nottl• ·Stat H alr.es 

REDACTED FOR PUBLIC INSPECTION 

H oonab'­
Angoon 

(Excludes 
.An!!JlOn 
VIlla!!;.) 

Angom 
YWag!' 

iHocnah­
Augoori) .Jw.teau 

Kc:nol 
:Pttt.hsaJia 

Kttchlkon 
c .. ,., .. J 

F lbt.< 'Il'l"1111 Ffuer- Fib« Mkt nwa"t :Mlt:I'U\flWu F1bcr 
l!ll:ll>t>< "l'l~fi'11 1J\(I])pY J MI>t>S 11Y1]>ps ('uo·r~ tM~t>~ lMI)I)R 1'1 T l h'I~Htf.'l VlbeJT5 1!'11>•1' Thlht>' 1<'.,111'1'5 Jl<Orps 

1!1 80 8) uo •80 -; 100 5I) 80 8 160 '300 '100. 

45! !5, 74 ,~ ?S7 903 4,S IA 523 1;3l3 7\ C ou 100 1,7 1 .. · 30 SIS4 
5111~ ;cw. .$C% 5tJVi~ 50'!'~ 50'Yo )0% 5!Y.4 Yffi, 50'/o ~C% 5oYo 5Ci9 

222 7,$JF4 4~ 452 ~.407 262 '669 J 5S ;a 53 Z72 15 43Z 
sw; )(f.&j, ".OV ... sw, ~I% :;l)o/, i apu S(f<•:, •'\(fih ';Qlf1 51;% ;Q:Yt, -;OJ-; 
768 ?~i>c ?.SS 7~ 162 1oR 'ldS 7r':B 76S ?cs 16S 762 762 . 

... : 
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r..,~'el'U·fol "Bo.c.kltO.oJ T:I'P.,. 

{-l.:.p:ulli¢n u-T~tYCsa·lal L-:.(>ii~ o>ns 

P ~l?uhn~ P'emriltioo htc 

A V(If';)£6fl.inlt)s: 

PupUL<tt:<>tl S€1\led Q.I'Sl1lgl~f1J 2.!.t'U¢1l nn-ej 

Otet Traffic- R<tie 
Dvwnsn·um Dna Rate; (L;.cruser) 
Upstream 0 3taJ=ta;e (p(~ m~r) 

D<>'"''if'lr *'a.-n Ovet.sub: t:dJYiiM l..at~ 
Upll·\J'i:!fl!f• O~t-.f;\.!.h~ttWtHla ~~t; 

D.vp Mtr t:am Tlu:ousht)J)f Rr.qutrd 

Up:;lream Tnr•"l.l31.lr).l.t.lteqtlJ:re4 
1]1iablt- B.:.nd-»1d1Jo per1Jn1l 
BtiSJ.1'C! J'IQp 

Uuits 'Requ,t!d 

Cort per 1lt~1 t pet Mc-o.t~. 

GLps 

~ip$ 
(Jhps 

h~Jdpop-

~M&4 
50•t. 

21.832 
50•1.; 

768 

TableA-7 Cont. 
Present Value ofTenestrial Backhaul Cost 

FCC Eligible Areas 

Pritte\1 of 
L;)lft=t au1l I'Vlatattuska· Walt~S--
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Sotu)u~3S1 

F.ai)·IJwi ~t Tol:. 
(uxtlllll<,. (S•Il\h """' Yol<I•)- Y1ak1m 

P eninSO:Ia Susih~a N orth Slope .P~tor-sbur~ .H ydJt: Skacrway tpk) .Ilahb-ankt CordoTa 
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'Tto'r.rniai Jlacldtad Typeo 
1\Y('J'Itlt!MUei: 

.Pupulutinn ot Tetti1SUial U.caciolls 
Population Pen..-ati •n Rote 

Pupulation Scrnd (us:ina p<n<ltationrat<) 
Us<t Tf.ll'lit Rat., 
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Down>1J:caru Througl\pufRcquin~l 
Upslt<:un ThroughputEsquir<d 
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Gl:f•s 
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bit</p•'P 

1287 
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$ 3;U7~9U 

3 ~7,414,686 
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Table A-8 
Pre.sent Value ofTenestrial Backhaul Cost 

FCC Eligible - Additional Cunentlv Served Areas 

Angoon 
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Cur< (Vi!)· S<r'-..1 $ 1 1,;U2,472> 
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Table A-8 Co:nt. 
Pre.sent Value of Terrestrial Backhaul Cost 

FCC Eligible - Additional Cmrenthr Served Areas 
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Tf't""'s'lri.al u~c:kJnntl Type: 
A~tl<~fe Jl.lUti : 

Population at 'l(:IT~strial.L~~otioru 

.:PUJtulatiaJJ Pel!crat·i<m Rate 

P()puiation Sc.vcd (usiug petJetraCiunl'l4(t' 
r ;er Traffic: Rate 
DoWllStr<mn Daw Rot~ (pet uset) 
Ups.lreom Data Rate (p<r user} 
U I)W1tdrocam Ovcr~obsaiption Ral.c 
Upslreom bvcrsubscripti on ~~~te 

Dowmlnrun ThrouliJ>put Required 
Upslream Uorougi>pol 'Requi.rc<l 
·u ,•ble ~.,.a..;dth p<r Onil 
Ditsp<rP<>p 

U1ii~ Requil'<Od 
Cost per Uuit per :Month 

Cost (per month) 
Aamual Co~~t 

1'1-u .-.oi.Vo'lue (5 Years) ollland"iolttt Cu · 
Lu:rwotutol PV from Ar•••wh:l\ Noll­
\V"u·tle-u Presmct-
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Table A-9 
Present Value ofTenestrial Backhaul Cost 

FCC Eligible + Adilitional Currently Served ,>\Teas + Other Areas with Presence 
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Lu.7u~~~tnt-all ~~ f'r01r1 Art:tn wltlt ~••u­
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Table A-9 Co:nt. 
Present Value ofTenestrial Backhaul Cost 

FCC Eligible + Additional Currently Served ,<\Teas + Other Areas with Presence 
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Popt4ation •t Noo-l'ttteslrial 4lcaliom 

PopW.tkm P~!<f$li0!1 Rat~ 

PoptialionScrw<l (usingpu»trntioll rate) 
t l!<:r Trai .:•Ralc 
Do,.,rultu ru Data Rate (jJ.:r lim ) 
l)p~l<ilm 0.18 Rnl• (per "'•i) 
Dowrull~aru Ovmub~on P.:ato 
Ups:l)'CIUO OV~"1.lb~riptio.1 Rat~ 

Downstr<aru 'Ill'oug,p.~ RcqUi~cl 
IJpSil<OJl' Uro~v~ R•<iw<d 
Do,.,n.<tn:aru S p.octtalllllKicru:y 
Upstr<am SJJ•ch l Ellii>i•rl<lY 
Do,n;~;rcom aon~mdllj Required 
Upgo·~!ml BtfU(h'i.\dd·t Rtt1tiir~d 

'lhnspond<r Moutbly Co•f (pey MEl~ 

C<~!d (ptr JtiOutJt t'(l' il?-"~ ~egsuent) 
Anntal Oo•t •(IOrspace s tlft>ent) 

Present VaiRe (S Years) ofDan(IM<IIb Cosl 

Gbpt 
Ghpr 

brtcfi:lz 

t<1Hz, 

Mit> 
s 
$ 
$ 

s 

T<>hll 

38,61.3 
SO% 

19,34)6 
SO% 
7~ 

Ill 
2.1 
0.9 

l ;J36,575 
i6,63S,9(11 

Tablt.A-10 
Present V a1ue of Satellite Backhaul Cost 

FCC Eligible Areas 

Almdans Altuilaru lt•nal Ko<lak Lak• aJO<i 

l~a~t Wost B•d••l Pt:nin.n dJJ L• Jond Pa:liW~si Jia 
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N ortho!ut Wad• Yukou-
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Poptd:.lhm-at-Nufi~T crrc.s1Ji31 I (lc:Wons 
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Tran£1l~mdcr M•m•hly CosL (per MHi) 

Cud (per uaonth fo_r ~pace s~o.,.d) 

Alinual Coo (fr. '~'"" '"lh""'tl 

Pr•sent Va\n.,(S VeOI's) of l!01uh\<1cltb Co 
lncreme...W l1V front Acldltiollal Areas 
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s 

T otal 

41,371 
50ql\ 

~~~.~ 
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156 -
t1 
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Table A-11 
Present V <:tlue of Satellite Backhaul Cost 

FCC Eligible - Additionat CmrentlY Served Areas 
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Populait<.n -at Ncn ·1'~'t·eskial Lo~tti('r!.S 

Popu lahoo Pen";r;atkn~:;,t~ 

Popql~too Sel'Ved (~smg P""~'"" r~ 
User Traffic Kat~ 
Downs:"l!'earrt Data Rat~ (per~) 
UpslttamDat~ RatejJlet'"US«") 
D·YNnst:t"earn Ov~ubs<'npbon "Ra~ 
lJp:;t;e!fm Otf.:rsQbsc:Jpt ts;E R:1Le 

D•:·wn~am Tbro-tJgnpotR-eq_ull'~d 

lipsll'eaon 'fhrwghr-"tR'>q~""4 

Do'.vnstream Specu>al Eff.i·citn1=>' 
V)'~tre>m Sp•ct:ral Effoci<mcy 

Dm~rnstt-e&nl..Bartdwidrh.J:.eq__UU'ed 
1 lprtr~arn 5andw;idth -a;e.-:{lJirtd 
T.-.rq><<>d~· Montnly <'ort (perMW.) 

Cost (Jh!,1· rnauch ro'r' spat~ seg.-om •) 
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Pres l'l1l Y~lue t~ Yean ) ofB>ndll'i<llll ("O$t 
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TabltA-12 
Present Value of Satellite Backhaul Cost 

FCC Eligible + Additional Currently Served ,1\reas + Other Areas with Presence 

abp: 
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b"'l[iz 
M;/et" 

.lll.."'z 
fif~ 
s 
$ 
s 
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SO~i' 
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768 
2!-6 -
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