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A pbrief overview

PACNOG 3, 2007 — Deploying an island-wide fixed wireless network
PACNOG 29, 2021 - Fixed Wireless (again)
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What have we learned?¢



» Mobile
» Voice

2007 » Data (2.5G EDGE 128kbps)
ISR

B ‘ Jes ky » Fixed Wireless

» 128kbps/é64kbps standard plans

» FTTB/IPLC/IPLE
» 1Mbps - 5SMbps standard plans
> T1

» L2 Transport over Ethernet



Major Changes

2009

Submarine cable in American
Samoa (ASH)

Significant off-island
bandwidth increase

Pacific Island Cable

TV services

2011

Mobile 3G/HSPA+
HSPA 21Mbps/7Mbps
3G 3Mbps
BIGIONNIGIVIN

Cable Modem
(TMbps/128kbps)

Digital TV
Channel bonding
Digital delivery

2016

Mobile LTE

150Mbps

2G network retired
IPTV

Digital Delivery plus Digital
Control Plane

Multicast

MPLS
10Gbps backbone
L2VPN/XCONNECT



» Mobile
» Voice
» Data (3G/LTE)

p ISP

» LTE
» Mobile Mifi Routers
» Home Wifi Routers

» Fixed Wireless (2020)

B ‘ U e S ky » 30Mbps/10Mbps

P BOCSIS 3.0
» 8Mbps/1Mbps

p FEIB/IPLC/IPLE

» 50Mbps - 1T00Mbps+ standard plans
» T1 (still)

» L2 Transport over Ethernet

» MPLS

2021



What's changede

» From 2011 to 2016

» Mobile Wireless eclipsed fixed Home Wireless in throughput (for Bluesky)

» Existing infrastructure for TV delivery was leveraged to provide internet
access

» Fixed wireless fell by the wayside
» From 2017 1o 2021
» LTE Network no longer sufficient for foday'’s internet

» Existing TV plant is near the end of its useful life and maintenance costs
increasing faster

» Fixed wireless back on the table



The Internet Itselt
NAs changeao



Soclial Media

2007
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Home Browse Search Invite Film Mail Blog Favorites Forum Groups Events Videos Music Classifieds

Tom is in your extended network
ale
30 years old
Santa Monica,

CALIFORNIA " "
United States Tom's Latest Blog Entry [Subscribe to this Blog]

MySpace Concert & Parties -Georgia, Orlando, Miami! (view more)

L 1 (i
i In Stores Today - MySpace Records Vol. 11 (view more)

4/22/2006 :
MySpace Records - get more photos for your profile! (view more)

October 29th - MySpace 2-Year Anniversary Concert! (view more:
£ Forvan NIN, QOTSA, Acoustic and Punk Tours (1) (view more)
B AddtoFavortes [View All Blog Entries]

) Block User

R Rank user

Tom's Blurbs

Mark Zuckerberg o

About me:

T'm here to help you with MySpace. Send me a message if you're confused by
anything. Before asking me a question, please check the FAQ to see if
your question has already been answered.

1 may have been on your friend list when you signed up. If you don't want me Friends Photos Videos Check-Ins More v
to be, click "Edit Friends” and remove me!
Also, feel free to tell me what features you want to see on MySpace

s G [y and if I think it's cool, we'll do it!

Dancing, Karaoke, Baseball,
Language, Culture, History of
Communism, Philosaphy,

Music, R
s e Note: If you try to view my friends list you won't see all 24,000,000 million
e e people. This was bogging down the system, so we made it only show 40
e people. So you wont be able to see the friends on my lst.
communi

Intro Posts 25 Filters

1f you want a tutorial on HTML/designing your page, check this out: Mack!!

Bringing the world closer together.

!: Mark Zuckerberg @
Founder and CEO at Meta Novel \

Meta's Reality Labs team is working on haptic gloves to create a
Works at Chan Zuckerberg Initiative realistic sense of touch in the metaverse. One day you'll be able to

Who I'd like to meet:
T'd like to meet peaple who educate, inspire or entertain me... I have a few
close friends I've known all my life. I'd like to make more.

Bands: Beatles, Superdrag,
Jackson 5, Weezer, Sex Pistols,
The Carpenters, Vain,




Multimedia

2007
You

Promoted Videos

DCCClLive

Videos Categories

M.LA.'s Best Story.
TheHour

Foo Fighters-Long
R.

foofighters

Featured Videos

Sign Up | My Account | History | Help | LogIn | Site: @

Channels

g,
Confe.
fordmodels

See More Featured Videos

Featured Most Viewed Most Discussed Top Favorites

NASCARGOT - A NASCAR Parody
A short NASCAR parody with some "fair use"
audio. Hey, I'm a big-time NASCAR fan; but |
thought snails racing might make a fun vid
(more)

Time: 01:39

Tribute To Kevin's Hair

Vintage newsreel footage documenting my
haircut from Tuesday. THANKS TO ALL WHO
CONTRIBUTED! mememolly -
http://www.youtube.co (more)

Time: 06:59

From: tlapse
Views: 25,661
ok kkd

More in Film & Animation

From: rhcomics
Views: 93,134
*kok

More in Comedy,

Community {.’ Upload

& Google

Sign Up | Help

What's New

YouTube Nonprofit Program
Broadcast your cause! Apply for the
Nonprofit program and use video to get
your organization's message out.

YouTube Mobile
Watch and upload YouTube videos on your

mobile device.

Create Custom Players
Now you can choose the design and color of your
player, and fill it wi ny of your playlists!

202 ]

3 YouTube

Home
Explore

Subscriptions

Library

History

Your videos

Watch later
LIVESTREAMS brou

Show more

SUBSCRIPTIONS
@  Auvan Fetauibeal . -
@ Airtel Kenya

@ HamolLive

X

Samoa News

Search
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Tafuna High School Pageant
2021

Bluesky American Samoa
5.3K views + Streamed 4 days ago

Best Man Speech - Receives
Standing Ovation

HappilyEverHermano
4.6M views - 5 years ago

(© Watch later 2

Tafuna High School Pageant
2021

Bluesky American Samoa
5.9K views  Streamed 4 days ago

2021

Bluesky American Samoa
2.9K views  Streamed 4 days ago

Tafuna High School Pageant
2021

Bluesky American Samoa
1.6K views * Streamed 4 days ago

TAFUNATEST

Bluesky American Samoa
2views + Streamed 5 days ago

SEE ALL

SAGONE : Pese fa'aleaganu'u

Video Aau
454K views + 2 years ago

Sammielz - Let Us Be (DJ
Noiz Remix) [Lyrics]
MATAIFO49

10M views * § years ago

SEE ALL

Bluesky American
Samoa
Subscriptions

Uploads

Likes




Disadvantages Comparison

2007 2021
» Use of the unlicensed band » Using a licensed band has solved
presents issues some of these issues but presented

» Radio frequency interference is lisown challenges

always a concern » Line-of-sight is now near-line-of-

» Line-of-sight is almost always IR ot Improvement

required » Mulficast delivery over wireless is
painful



The bad

» Wireless technology still has the same physical limitations
» Near line-of-sight
» Frequency planning
» The licensed band solves some issues but also presents its own
» Requires at least one staff member to be a Certified Professional Installer
» Authorization via a 39 party server
» We lost access to 1/3 of our spectrum for a month
» APs must have access to this server to operate at all
» Multicast over wireless has growing pains
» Multicast control plane for TV Set-Top-Boxes loses sync
» Balancing unicast and multicast delivery even with QoS is finicky



The good

» Wireless technology has improved
» MU-MIMO
» 500Mbps+ throughput per 20Mhz channel
» Licensed band (CBRS¥)
» Multicast Support
» IPTV
» CPE has more features
» DTA ISDN Adapter for phone services

» Cenftralized management and provisioning (SM + CPE)
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Advantages Comparison

2007

>

Requires relatively less
infrastructure

Lack of outside plant
maintenance

Comparatively quick rollout
Modular equipment

Simple installation

2021

» The same plus:

>

Higher throughput per $$$ than
other last-mile technologies

Integration into existing billing and
provisioning systems

Existing core competencies in
wireless systems

Much higher throughput

More customers per Access Point



What have we learnede



» Mobile
» Voice
» Data (3G/LTE)

p ISP

» LTE
» Mobile Mifi Routers
» Home Wifi Routers

» Fixed Wireless (2020)

B ‘ U e S ky » 30Mbps/10Mbps

P BOCSIS 3.0
» 8Mbps/1Mbps

p FEIB/IPLC/IPLE

» 50Mbps - 1T00Mbps+ standard plans
» T1 (still)

» L2 Transport over Ethernet

» MPLS

2021



A Cohesive Approach

» Diversify last mile delivery as much as possible
» More options, more flexibility
» All technologies have tfradeoffs
» Be aware of what they are
» Keep in mind the value proposition
» Bandwidth grows to fill the available throughput

» This is good, it means you're making use of the infrastructure you paid
for

» This is bad, customers will complain
» Buft, there is a level above which improvements are less noticeable
» Try to stay ahead of the curve



IF YOUCOULD JUST MOVE

THE ROUTER CLOSER TO MY ROOM.
N
\ ;Y #1 customer
3 complainft
y : 2007-202

~THAT Wlllllll BE GREAT
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