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ACTI ON NARRATI VE
8:05:34 AM

CHAIR HARRIET DRUMVOND called the House Education Standing
Conmittee neeting to order at 8:05 a.m Representati ves
Dr unmond, Pari sh, Spohnhol z, Fansl er, Johnst on, Kopp, and
Tal erico were present at the call to order.

PRESENTATI ON:  BROADBAND

8. 06: 50 AM

CHAI R DRUMMOND announced that the only order of business would
be a series of presentations on broadband access in Al aska,
beginning with further discussion related to the previous
presentation [at the neeting on 2/15/17].

8:07:47 AM
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TI NA PI DGEQON, General Counsel, General Comunication Inc. (GC),
of fered to answer questions.

8:09: 00 AM
The commttee took a brief at-ease.
8: 09: 06 AM

REPRESENTATI VE  KOPP  recalled t he Feder al Conmuni cat i ons
Conmi ssion (FCC) [Connect Anerica Fund] Al aska Plan included a
financial commtment to GCI of about $60 million per year, and
asked where in rural Alaska this investnent in fiber optics
woul d be directed.

M5. PIDGEON said the funding under the unbrella of (H gh Cost)
Uni versal Service has been supporting wreline services and
wireless services for many years. In 2011, the FCC
adm nistration process changed to focus on the support and
advancenment of broadband services. Ms. Pidgeon pointed out the
network is the network whether voice or broadband, and there is
over|l ap between the services that has been supported by funding
in the past; however, when FCC focused the funding initiative on
broadband, it created risk to Al aska providers and changed the

funding stream available to GCI. As a result, the noney in the
Al aska Plan that was historically being provided to Al aska was
"frozen." Currently, providers nust focus how funds are used in

rural Alaska, wthout renoving other service, while stil

expanding into others. She said FCC has established obligations
providers nust neet to keep their funding and avoid penalties
under the Alaska Plan; for GCl, nost of the funding is used to
support the wreless services in rural Alaska, whether by
m crowave, fiber, or satellite. Further, the initial five-year
commtnment requires GClI to expand present [2 generation (2G]
services to either 3G or [Long-Term Evolution (LTE)], which
woul d inprove service levels for 20 percent to 30 percent of the

popul ati on. Ms. Pigeon stressed the conmtnent requires
mai ntaining the present Ilevel of service while increasing
capabilities for a percentage of the popul ation. Conmpl i ance

also includes five-year planning for projects in the nost
econoni cal way.

8:15:51 AM

CHAI R DRUVMMOND surm sed the original network was established to
provi de tel ephoni c services.
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MS. PIDGEON concurred, and added the prograns were established
decades ago and formalized by the Telecomrunications Act of
1996. At that tinme, the intent was to support networks and
voi ce tel ephony services, but since the advancenent of networks,
the Universal Service program has changed to ensure the system
all ows consuners to benefit from new broadband services. Under
the current plan formulations, there are specific goals related
to broadband that are tied to the funding.

CHAI R DRUMMOND asked, "How is the network the network?" when
phonelines have different capabilities than broadband, cable,
and fi ber.

IVS. PIDGEON explained in nmny ways the sane fundanenta
infrastructure is used to carry a broadband service or data
bits; in fact, when transitioning from voice to broadband, the
capability of an existing network is not renoved, but inproved.

CHAIR DRUVMOND observed once the network is extended to a
community then it can be inproved with new technol ogy.

V5. PI DGEON agr eed.

CHAI R DRUVMOND asked for further information on the funding that
was frozen

M5. PIDGEON said categories of funding have been [withheld] in
response to a carrier's costs or level of service; however, the
funding remains dedicated to the Al aska networKk. For exanpl e,
funding may be subject to nationw de conpetition, and in head to
head conpetition with other states, Al aska mght have |ost
funding, thus FCC "froze the funding in place" and established
commtnents for carriers to reach, while providing a |evel of
support so that carriers can plan to nmake advances in service
over a certain period of tine.

CHAI R DRUMMOND concluded instead of conpeting with Lower 48
providers, FCC nmade an effort to treat Alaska as a unique
mar ket .

M5. PIDGEON said correct. In further response to Chair
Drunmond, she said she would provide to the commttee a set of
firm conmtments between GCI and FCC about inprovenents in
service, both in network and levels of performance, and the
percent ages of popul ations benefitting from inprovenents at the
five- and ten-year periods. She advised a map of which specific
communities would be affected is unavail abl e.
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8:23:55 AM

REPRESENTATI VE PARI SH noted the cost of data varies w dely and
asked whether comm tnents have been nmade as to the affordability
of conmuni cation services.

M5. PI DGEON acknow edged the affordability issue is a continuous
challenge and the ultimate goal is to ensure that users have
access to broadband. For nobile broadband, GClI offers statew de
pl ans; however, wireline plans differ, and GClI seeks to address
the affordability issue and to ensure reliable service.

REPRESENTATI VE JOHNSTON questioned how this situation is simlar
to the challenges overcone by the [Rural Electrification Act of
1936] .

M5. PIDGEON was unsure. Regarding service to challenging
| ocations, the situation is simlar as to how to ensure the
delivery and nmaintenance of services to rural areas. She

suggested upcom ng technol ogi cal advancenents that could nmake a
di fference are on the horizon.

REPRESENTATI VE JOHNSTON commented that rural electrification and
i nprovenents to broadband services both were initiated to serve
comunities that [did not or] do not have significant econonic
capacity.

CHAIR DRUMMOND pointed out the difficulties of a network
connection to rural Al aska.

REPRESENTATI VE JOHNSTON suggested the use of satellites.
8:29: 06 AM

REPRESENTATI VE KOPP asked whether GCI is exploring partnerships
with Quintillion.

IVS. PIDGEON declined to respond to decisions regarding
arrangenents with a particular conpany, but acknow edged that
avenues for expansion and partnerships are routinely assessed.

REPRESENTATI VE KOPP noted GCI receives public funding and has
commtnments to expand; Quintillion offers huge capacity to
villages in the northwest Arctic, and GCI could benefit.

8:31:12 AM
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REPRESENTATI VE FANSLER recalled previous testinony that a
regul atory structure within the state is inhibiting the buil dup
of the networks.

MS. PIDGEON was unsure of the specific reference, and added that
there are varying levels of regulatory oversight related to
permtting, siting, and the ability to deploy networks, thus
providers seek a tinely and reasonable [regul atory] process. In
further response to Representative Fansler, she said regul ations
can at any time be inproved to provide greater certainty; from
CCl's perspective there are no particular regulations that have
prevented GCl's progress. She cautioned although, in general
regul ations need review over tine, changes can introduce
addi ti onal uncertainty.

8:34: 58 AM

REPRESENTATI VE PARI SH asked for a further description of the
options available to GCI in a partnership with Quintillion.

M5. PIDGEON said network providers <can arrange to "swap
capacity."

REPRESENTATI VE PARI SH observed electrical utilities are required
to share capacity and asked whet her broadband utilities do so.

M5. PIDGEON said there are different practices and standards of
law that apply, but they may differ from that of electrical
utilities.

8:36:46 AM
The commttee took a brief at-ease.
8:37:48 AM

WLL JOHNSON, Representative, Alaska Satellite Internet, said he
is a 30-year resident of Al aska. M. Johnson said the Jupiter
Il satellite was launched in Decenber, [2016] and is in a
successful final orbit. He provided historical background
information on satellites, beginning in 1957 wth the |aunches
of Sputnik 1 and Sputnik 2 by Russia. He observed the first
rockets and satellites were small (slides 1-3).

8:42:42 AM
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The commttee took a brief at ease.
8:43: 43 AM

MR, JOHNSON said the U S. unsuccessfully attenpted to | aunch the
Vanguard TV3, weighing only three pounds. On 3/17/58, a US
Vanguard satellite weighing 3.2 pounds was | aunched successfully
and remains in orbit (slide 4). He provided the follow ng
definitions used to describe satellites (slide 5):

e Low Earth Obit (LEO; 100-1,240 mles up
 MediumEarth Orbit (MEO; 1,240 mles up to bel ow GEO
e GCeosynchronous Obit (GEO; 22,300 mles up

e Hghly Elliptical Obit (HON)

MR. JOHNSON directed attention to Iridium satellite phones that
were first made possible by a 64 satellite [constellation] from
Mot or ol a. One satellite has been destroyed by a mdair
col I'i sion. The satellite phones provide text and phone, have
i nt ernati onal nunber s, and relay signals from ground to
satellite and then to the ground station. He described the cost
and availability (slide 6).

8:48: 35 AM

MR. JOHNSON said the next satellite for phone use in Al aska was
provided by the d obalstar [constellation], which is currently

avai l abl e and provides text, voicemail, and Internet, and rel ays
fromground to satellite and to a ground station. He described
the cost and availability (slide 7). Both Iridium and
A obal star phones utilize LEO satellites. The GEO I nnarsat

satellite phones provide clear audio, do not work near the North
Pole or South Pole, are very expensive, and are not commonly
used in Alaska (slide 8). He explained G obal star then produced
the Spot locating device for application in Al aska. The Spot
devices can be wused to l|locate someone in an energency, can
establish one-way conmunication, and are inexpensive (slide 9).
d obal star also has an asset tracking device available called
Tr ace.

8:.52:33 AM
CHAI R DRUMMOND asked for the range of the devices.
MR. JOHNSON explained the satellites are high enough to work

very well in Anchorage. Spi dertracks were developed for the
aviation industry, provide text, global coverage, and are nore
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expensive (slide 11). A portable device for two-way
communication is inReach, which provides text and ensil
energency locating, and is relatively inexpensive (slide 12).

MR, JOHNSON informed the conmittee it is very challenging to
provide satellite services in Al aska. Chal | enges to providing
service include: | ogistics for shipping; large land nass;
econom cs; FCC requirenment for «certified installers; ground
novenent, w nd, and cold tenperatures; environnental conditions;
off grid power situations that are unstable; Ilow |ook angles
fromsatellites that are |ocated at the equator; the CG3B network
is only available in the nmddle latitudes; TV dealers bundle
with satellite Internet (slide 13).

8:58:40 AM

MR, JOHNSON reported Starband was one of the first satellite
networks for consumers in Alaska but is no |onger available,
however, several of its antennas have been repurposed for other
satellite services (slide 14). Wth the exception of the
Aleutian Islands and the Pribilof Islands, available today in
Al aska is the HughesNet Gen2. The HughesNet Gen2 was the first
"two-way," and the satellite returns the signal to the Internet.
He said the satellite is a Horizons 1 GEO satellite that uses a
reflector and provided nore information as to cost and

avai lability (slide 15). M. Johnson advised consuners seek
unlimted access over speed. Slide 16 was a map depicting the
coverage of the Horizons 1 satellite, and he advised for a |large
part of Alaska, the Horizons 1 is "all we have." Anot her
consunmer satellite for Internet access in Alaska is Exede, and
the characteristics include: high and in a good |ocation for

Al aska; band of coverage from Prince WIIliam Sound to Kotzebue;
good performance, relatively; price range from $60-$150 per
nmont h; speed increase expected; easy to install and service, but
a certified installer is required due to the possibility of
damage to the satellite; .74 nmeter antennas work in the beam and
| arger antennas work outside the beam (slide 17). Slide 18 was
a map that depicted the Exede spot beam

9:07: 00 AM

MR, JOHNSON continued to the HughesNet Gen5 satellite which is
the nost powerful broadband satellite |aunched to date, and he
provided further information on pricing and specifications
(slide 19). Slides 20-22 depicted Hughes Jupiter 1 and Jupiter
2 spot beans. For schools and libraries, Ku band Enterprise
Services are intended for larger entities where cable is not
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avai l abl e; specialized options that are not available through
consuner services are also possible (slide 23). Enterprise
Service providers include: Hughes HX, Sw tch, Galaxy, iDirect,
Exede Business, Starband, and Network Innovations (slide 24).
| nnovations coming in the future to Al aska include new types of
antennas, and LEO and GEO satellites working together to
facilitate low |l atency applications, so every custonmer wll have
the benefits of two satellites (slide 25).

9:11:16 AM

REPRESENTATI VE SPOHNHOLZ asked M. Johnson to clarify |ow
| at ency.

MR. JOHNSON explained there is a time delay when data travels
t hrough space and returns to earth; the tine delay is |atency,
which is affected by the speed of the connection: hi gh | at ency
and | ow speed creates a poor connection, and the roundtrip tine
is approximately one-half second. M. Johnson turned attention
to concerns about whether low altitude satellites work and
poi nted out they already service satellite phones that currently

carry data and voice. Many nore satellites will be needed, and
there are big conpanies with "big noney" interested in providing
satellite coverage. He expressed confidence that as early as
2018, satellites will be in place. Future satellites will be

mass- produced and inexpensive; polar orbiting satellites could
possi bly launch from Al aska (slide 25). Slides 26 and 27 were

i mges of antennas. Slide 28 was a list of LEO satellite
provi ders.
9:15:44 AM
KRI STINA  WOCOLSTON, Vi ce Pr esi dent, Ext er nal Rel at i ons,
Quintillion, provided brief personal background. She i nforned
the commttee Quintillion is headquartered in Anchorage, is a

privately funded conpany, and its project is privately funded by
investors including Alaska investors such as Arctic Slope

Regi onal Cor porati on. Quintillion is building and will operate
a nmulti-phase fiber optic cable network that wll begin in
Al aska and subsequently connect Alaska with Asia, Arctic Canada,
and Eur ope. Quintillion will sell wholesale capacity on its
system that wll encourage conpetition and participation by
mul tiple tel ecom service providers. Capacity will be delivered
at 50-90 percent price reductions - when conpared to m crowave
and satellite - and service will begin in and around Al aska in
2017 (slide 2). Slide 3 was a map which showed the three phases
of expansi on: Phase 1 is alnost conplete; Phase 2 will expand

HOUSE EDC COW TTEE - 9- March 24, 2017



the network from Nonme to Asia;, Phase 3 will expand from Prudhoe
Bay through the Northwest Passage to Europe. She pointed out
each phase is financially independent and viable, and the system
is designed as a trunk and branch configuration. Slide 4
provided a view of the Al aska system and she explained a trunk
and branch configuration neans each branch noves into a
community; for exanple, routes into None and Kotzebue are
conpl etely independent of other branches, unlike a "daisy chain"

configuration. Phase 1 is anchored by a system from Fairbanks
to Prudhoe Bay, and in 2016 nost of the work was conpleted. M.
Whol ston stated this is the beginning of the Quintillion system

in Alaska and there are plans for expansion.
9:20: 38 AM

M5. WOOLSTON turned attention to pricing and noted the
challenges of bringing fiber optic cable (fiber) to certain
areas; however, fiber is the best backhaul [transporting data to
a distribution point] option because it has unlimted capacity.
The Quintillion system is designed for 10,000,000 negabits per
second (Mops) per fiber pair, wth the ability to triple
capacity. The cost of construction is higher, particularly in
Arctic regions, but due to the design and |ongevity of the
system the cost of operation and nmaintenance is |ower and

drives down the total cost of fiber. |In addition, the systemis
conplementary with existing comunications infrastructure in
rural Al aska (slide 6). Ms. Wbol ston said the benefits and
applications for fiber include: educati on; health care;

government; econom c devel opnent; energency response; public
safety; national strategy (slide 7).

9:23: 27 AM

M5. WOOLSTON informed the commttee the investors in the project
directed Qintillion to build and operate the system so
Quintillion acquired the assets of Arctic Fibre for the
construction phases; design and installation take about 4.5
years. Construction and installation into [Ugiagvik],
Wai nwri ght, Point Hope, Kotzebue, and None is conplete, except
for a small segnent, and the system will be nonitored over the
winter for risk factors (slide 9). As part of risk-mtigation

she described how cable landings are bored and drilled
beginning at the shore, and the fiber is buried in conduit to
m nimze shoreline disruption to the communities. The cable is
made of high quality glass and is protected by coating and
ar nor i ng. Many | ocal conpanies have been contracted to instal
the system such as New Horizons Telecom Inc., and others.
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Al catel -Lucent Submarine was chosen to design, build, and
construct the subsea system due to its success with repeaters
that mtigate latency (slide 10). Slide 11 was a di agram of the
fiber toillustrate howit is constructed.

9:27: 00 AM

M5. WOOLSTON addressed the tinme and planning required for the
proj ect . Two years of marine surveys wth geotechnical and
geophysi cal studies have revealed risk factors along the cable
route such as gold dredges in None and ice scouring off the

Arctic coastline. Also, a significant anount of tinme was
invested in permtting and easenents, and Quintillion was the
first to conplete this process (slide 12). Slide 13 Ilisted

typical risks and mtigation plans. Al t hough human interaction
is the biggest risk to subsea cables elsewhere, subsea ice

gouging is the greatest risk in Al aska. For exanple, off the
North Slope ice breaks and gouges the seabed; after mapping
hi storical gouging, Qintillion designed its systemwth a cable

buri ed deeper than any historical ice gouging. Also, the system
has dual redundant network equipnent that can be repaired if

necessary. Ms. Wool ston provided slides of ships |aying cable
and digging a cable trench (slides 14 and 15). Slides 16 and 17
showed tug boats noving ice during cable installation. Sl i des

18 and 19 showed cabl e-1 ayi ng shi ps.
9:31: 20 AM

REPRESENTATI VE  FANSLER surmised Quintillion wll provi de
infrastructure, and then sell or |ease capacity to providers.

M5. WOOLSTON said correct. Quintillion does not provide
t el econmuni cati on services to CONSuners.

REPRESENTATI VE FANSLER asked at what point the cable system
woul d reach maxi mum capacity.

M5. WOOLSTON said Quintillion believes there is wunlimted
capacity for the Al aska market.

REPRESENTATI VE FANSLER commented that there is enthusiasm for

the project with hope that further expansion into Western Al aska
i s pl anned.

REPRESENTATI VE SPOHNHOLZ asked in what quarter of 2017 Phase 1
will come online.
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M5. WOOLSTON said Phase 1 is expected to be operational in the
4th quarter [of 2017]. Construction wll begin in August,
followed by confidence testing, and finally service providers
woul d have access.

9: 35: 33 AM

PAUL BARTOS, Principal, Star of the Northwest Mgnet School,
Nort hwest Arctic Borough School District, provided a PowerPoi nt
presentation entitled, "Star of the Northwest Magnet School ."

The commttee took an at-ease from9:35 a.m to 9:36 a.m
9: 36: 55 AM
MR. BARTOS informed the committee the Star of the Northwest

school (Star) is located above the Arctic GCrcle in Kotzebue,
which is the hub comunity for the Northwest Alaska region

(slide 2). In its second year of operation, Star is a fulltine
boardi ng school for Al aska high school students primarily in
el eventh and twelfth grades (slide 3). The students at Star are
supported by the University of Alaska (UA) and - through the UA
system - are provided dual enrollnment. Star students can al so
take courses through the Al aska Technical Center and Kotzebue
Hi gh School . He said one of the ways Star utilizes technol ogy
is by stream ng inportant basketball ganes through its hone page
to all villages and conmunities in the region. Further, Star

school is supported by the Northwest Arctic Borough School
District, which provides video teleconferenced instruction from
teachers throughout the district.

MR. BARTOS continued to explain Star offers its students
fulltinme enrollment and noted nine of its twelve graduates are
continuing to higher education at UA Fairbanks and UA Anchor age.
Also offered to students are ReadySTAR prograns that are two-
week intensive courses which provide exposure and focus on four
topi cs, and he gave an exanple of the school's use of technol ogy
in support of a hearing-inpaired student. M. Bartos advised
the dorm at the school is utilized year around; during the
sumrmer the Alaska Native Science and Engi neering Program ( ANCEP)
will have a program in Kotzebue for sixth-grade students, and
al so teachers new to the region wll attend canp there. He
further explained the structure of Star school offers students
four pillars [of high-paying career choices]: educati on

process technol ogy, culinary arts, and healthcare (slide 4). A
partnership wth the US. Coast Guard (USCG provi des
opportunities for students to explore unique job placenents.
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Star also offers certifications, such as safe food handl er, that
can be used to obtain sumrer enploynent. M. Bartos stressed
t he conponent of relevancy: nmotivation for students to attend
school and reap the rewards of their work (slides 5-6). For
exanple, the education pillar is offered to address the |ack of
teachers in the state. He related fifteen Star students are
participating in a conpetition in Anchorage using technol ogy.
The Northwest Arctic Borough School District (NWABSD) w il be
offering three video conferencing classes statewide this fall

and M. Bartos advised Star seeks to expose students to the
latest curriculum and the latest technology wth custom zed
schedules; in fact, two students from Kivalina have conpleted a

mllwight program and will be enployed at the Red Dog mne
(slide 6).
9:44: 08 AM

MR. BARTCS advised Star is fortunate to have industry-qualified
certificated instructors working wth and supporting its
st udent s. He turned to Internet technology and related
Power School is Star's interface for day-to-day operations such
as attendance and academcs, and the system would not work
efficiently if there were latency in the connection. St udent s
use the Canvas |earning systens, which can be accessed in the
dorm thus |earning continues even when students are not in the

cl assroom (slide 7). Further, the school provides the sane
Internet services as urban districts wth .015 percent of
Internet strength by filtering firewalls. Students are

currently provided 69 kilobits per second (Kbps) and the schoo
seeks to provide 100 Kbps; to reach this goal NWABSD woul d
accrue additional costs of $164,000 per nonth (slide 7). He
noted the school has grown from zero students and applications
in fiscal year 2015 (FY 15), to twenty applications and twenty-
five fulltime students in FY 17, M. Bartos stated his pride in
Star school and its prograns (slide 8).

REPRESENTATI VE PARI SH poi nted out Kotzebue will be served by the
Quintillion fiber network, and asked how the new connection
woul d affect the schools Internet speed and cost.

MR. BARTOS advi sed the Kotzebue Internet connection is currently
sl ower because Kotzebue has nore students than other areas. The
new connection wll provide equal Internet wusage for Star
students.
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REPRESENTATI VE KOPP asked if there could be additional federa
comuni cations partnership opportunities should USCG expand its
operations in Kotzebue.

MR. BARTCOS said Star school seeks to grow and add a fifth pillar
for career opportunities in transportation, both maritinme and
aviation that would utilize a partnership with USCG

REPRESENTATI VE JOHNSTON inquired as to the possibility that Star
school may consolidate with Chukchi Coll ege.

MR. BARTCS deferred the question to his supervisor.

CHAIR DRUMMOND returned attention to slide 7 which indicated
$164, 000 per month is needed to bring NWABSD up to the FCC 2014
short term goal . She asked for the school's present cost [for
| nt ernet access].

MR. BARTCS offered to provide the requested information.
9:51: 30 AM
BRI AN ASHTON, HughesNet, inforned the commttee he helped

i ntroduce the HughesNet conpany into Al aska about 10 years ago.
He advised a new Internet satellite just comng online is the

nost powerful in the world, although there are nmany areas in
rural Alaska the satellite wll not reach because of its
position. However, HughesNet plans on |aunching additional

satellites about every three years and for 20 percent of the
funding FCC has for Al aska, HughesNet could Ilaunch a new
satellite as powerful as Jupiter Il to cover all Al aska, and
exceed FCC s goal. He stressed legislators should ask FCC to
update its Alaska Plan, look at all the options available, and
find the best infrastructure design for Alaska at the best
price.

REPRESENTATI VE JOHNSTON asked whether M. Ashton is aware of | ow
orbital satellite technol ogy usage related to social nedia.

MR. ASHTON sai d yes.

[M. Aston repeated comments for the benefit of upcom ng
speakers. ]

9: 55: 53 AM
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REPRESENTATI VE JOHNSTON restated her question, suggesting that
Al aska could participate in pilot projects since there are fewer
satellites in place in the Northern Hem sphere.

9:56:19 AM

M KE COCK, Executive Vice President, Sales and Marketing, Hughes
Network Systens, informed the commttee Hughes Network Systens
(Hughes) is the operator of the HughesNet satellite Internet
service which is available across the U S. and el sewhere in the
wor |l d. HughesNet has about one mllion subscribers and provides

direct Internet access to hones. Currently, Hughes is
activating HughesNet Gen5 service using an Echostar 19 satellite
| aunched Decenber, 2016. The satellite is the biggest data
comuni cations satellite in the world, and he described the
satellite's capabilities that wll result in service plans for

Al aska that wll neet FCC broadband specifications.

MR. COCK, in response to Representative Johnston, referred to
lower orbiting systens, and advised Hughes is building
infrastructure for the OneWb system which is a system of
hundreds to thousands of constantly orbiting satellites that
work together to always keep subscribers' devices within range.
He further explained |ower orbiting systens provide coverage for
the entire globe, and an additional benefit to Alaska from the
OneWb system is that the satellites are in polar orbits.
Addi tional benefits of Jlower orbiting systens are greater
coverage and less |atency, however, the capacity of each LEO
satellite is not as great as that of a larger satellite. M.
Cook said the OneWeb system has funding and will use the newest
technology in its system which is expected be operational
bef ore 2021.

10: 02: 15 AM

MR. COCK continued, noting the current state of comunication
satellite technology also provides for large satellites with 300
gi gabits per second capacity. Future technology will nake the
system nuch nore capable than the service plans are offering
and the capabilities are expected to increase further within 5
years. Service can be delivered directly to consunmers' hones or
can provi de backhaul links to |local areas that are not connected
by cabl e.

REPRESENTATI VE SPOHNHOLZ asked how the cost of |aunching a new

satellite conpares with other broadband services, and how the
speed of the data conpares.
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MR. COOK responded satellites cone in various sizes; a LEO
satellite is relatively inexpensive, but nmany are needed to
provi de service. In terms of order of magnitude, a satellite
that cost $500 million is expected to operate for about 15 years
and will deliver about 220 gigabits per second, or roughly $200
mllion per gigabit. However, a satellite for Al aska could be
built to concentrate the available capacity and be the right
size, capacity, and cost, or an Alaska entity could acquire a
"hosted payl oad" on another conpany's satellite. M. Cook said
there are several options to deliver the desired service at an
accept abl e cost.

10: 08: 55 AM

REPRESENTATI VE PARI SH asked whether the typical life span of the
Echostar 19 is about 15 years.

MR. COK said yes, for a geostationary satellite; however, the
orbit decays nore quickly for lower orbit satellite systens. In
further response to Representative Parish, he clarified a
satellite should be launched as close to the equator as possible
for optimal |aunch characteristics, although, a satellite could
be designed to best neet the needs of the nmarket in Al aska.

10: 11: 25 AM

ADJ OURNVENT

There being no further business before the conmttee, the House
Education Standing Commttee neeting was adjourned at 10:11 a. m
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