Wired v. Wireless

August 22, 2019 Presenter: Doug Dawson, CCG Consulting
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iti igh- broadband
Practices that support access to co.m.petltlve, hlfgI; Zl?cfleedresidents,
fc:r the current and future connectivity needs of Se
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2017 MDU Study

= Significant lack of competitive choice compared to single family homes in
terms of access to 100 Mbps+ broadband providers

= Most critical factors in supporting multiple ISPs and 100 Mbps speeds:

« Building age and infrastructure
» Prioritized telecommunications planning

» Property owners/managers want a better understanding of what's possible
with current technology and building for future technology

Goals

= MDU residents have access to competitive, high-speed broadband equal to
that experienced by single family residents

= MDU housing is prepared for long term broadband future




About Doug Dawson
- President, CCG Consulting

Blackbean2@ccgcomm.com

Daily blog at https://potsandpansbyccg.com/
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The Options

Wireless




Wired Technologies

Coaxial Cable

Fiber to the building



Wireless Technologies

Microwave to the Building

2’&:. 4G LTE Cellular

Improved Cellular

Hot Spots

5G Technologies

Point-to-Point

Point-to-Multipoint

Current Technology
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(|) W|F| Upcoming Technology

WiFi / 5G Combo



Coaxial Cable — Cable Company

speed

1
|

[On coax can’t give everybody that fast




DSL over Copper

|' Fastest speed likely 50 Mbps

|' Delivers broadband and telephone over the same wire

;f Speeds dependent on condition of copper wiring

|' Available to any unit with a copper telephone wire

Requires DSL model for each customer




MDU Building

G. Fast over Copper
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—[ Can bring speeds up to 10 Gbps }
Most common configuration is to rewire buildings with fiber
Wiring issues include

e Rewiring can be costly

e Visibility of wires in hallways

e Space for fiber in risers

e Room in communications space
e Aesthetics

—[ Can deliver speeds of 1 Gbps to everybody ]




Microwave to the Building

Brings big bandwidth to the roof

Challenge is getting it to units

* Run fiber first to basement and then treat like any fiber overbuild
e Somehow wire to units starting at the roof

Radios typically deliver from 500 Mbps to 2 Gbps to building

—[ This can be traditional microwave standards or 5G |




4G LTE Cellular

2y Speeds up to about 40 Mbps

Uses ‘mid-range’ spectrum 600 MHz, 700 MHz, 1700 MHz, 1900 MHz

[
gall Performance drops off inside buildings

Large buildings often get interior repeaters

Delivers the same bandwidth seen everywhere

|




5G Cellular

Building repeater might
be replaced with small
cell

General coverage will be
improved to 100 Mbps
over next decade

Will be able to handle up
to 100,000 devices per
cell site

Uses the same
frequencies as 4G LTE for
now, may add new bands




5G Hot Spots

\

Much faster with millimeter wave spectrum (10 GHz and
higher)

\ D

a N
This spectrum goes for short distance and doesn’t pass
through anything

\ D

a N
Will be able to offer gigabit hot spots (like in Starbucks)

\ D

e Only available to devices using the higher frequencies
a N

This is the technology that Verizon is marketing in big cities
as fast cellular

&
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p
Will become available indoors

\ Y
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5G Point-to-Point
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SAME AS MICROWAVE TO THE BUILDING



5G Point-to-Multipoint

g h
One transmitter talks to multiple customers

> <
Verizon trial in Sacramento

S 4

e Placed on poles in residential neighborhoods
e Transmitters must be fed by fiber
e Transmits 300 Mbps for about 1,200 feet

e There are trials of beaming to transmitters in MDU
windows

[Otherwise, not going to apply to MDUs




WiFi — Current Technology

{WiFi 4—-3802.11n }

e Uses 2.4 GHz and 5 GHz spectrum
e Theoretical speeds up to 600 Mbps
e Released 2009

[WiFi 5-3802.11ac

e Operates in 5 GHz spectrum
e Uses MIMO antenna (multiple in multiple out)

-—

e Theoretical speeds up to 3.5 Gbps, practical
speeds rarely over 1 Gbps

e Released 2013




WiFi — New Technology

D .y
f? { WiFi 6 — 802.11ax }

e Still uses 2.4 GHz and 5 GHz

e 4 times improvement in throughput

e 40% higher peak data rate

e Uses beamforming to focus on devices
e Being introduced late this year




Battle for loT Connectivity

e |

T Who will connect your MDU sensors, indoor and outdoor?

D Cellular carriers want to sell you subscriptions to 5G

“\ WIiFi 5 handles indoor connections for free

w One likely solution a dual router with WiFi 6 and 5G hot spot




Wired vs. Wireless

EXPECTED FUTURE GROWTH OF WILL BROADBAND GO NEW BUILDINGS — USE FIBER!
TENANT BROADBAND USAGE WIRELESS?




Future Growth of Broadband Usage

Ave Monthly Home Usage
= Per Cisco, average residential (tenant) broadband
usage is growing by 21% annually

215.4 GB =1Q-2018

709 GB
273.5 GB =1Q-2019
586 GB
R = |n 2018 Comcast reported 2% of customers
499 93 exceed 1 Terabyte of data per month.
That expected to be:
4% of customers in 2019
8% of customers in 2020

2020 2021 2022 2023 2024




Questions?




B4B-Bui
Build For Broadband Initiative

forthe o

Buildi
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ENSURING BROADBAND PROJE RT
SERVICE ACCESS FOR CONVERTING SINGLE FAMILY RESIDENCE

MULT\PLE—DWELL\NG-UN\T
(MDV) DE\IELOPMENT
PROJECTS

Createa Apri 23,209

INTO MDU

DON'T ASSUME 1sP CAN SERVE YOUR
lUILDING

Early broadband coordination is especially important
when converting 2 single-family residence lot into
multiple units (8. lownhmm]. The added number
of residences increases the Joad on existng cable
systems and may require system reengineering by
the 15P. Waiting 10 contact an 15P until after your
building 'S complete ¢an result in:

Early Ti
y Telecommunication Planning

Benefi
efits of Infrastructure Investments

p :
lanning problems magnified by

trying to desi
1gn jo .
hard to predict for something that’s

o Residents having 10 wait months for service
helpful contact nformation and key terms- connectivity 10 be d

\ncreased construction costs for 1595, which could
on Investment (ROY) decision

BROADBAND SERVICE CONNECTIONS :hangethewnetum
on bringing service to Your building: and

FOR MDU DEVELOPMENT PROJECTS

o Increased costs to you if the |5Ps require YoU to
High speed proadband access 18 @ high priority for

e of non-standard installation costs
seattle residents and a key consideration for MDU s o0
residents whet selecting where they will hve. 7

Residents expect fast access t© broadband service
once they maove into 3 new residence. To ensure your

TI
WHEN you INITIATE A BUILDING I
PROJECT

et rocs sortof | RESEARCH BROADBAND SERVICE
: PROVIDERS OPTIONS

PLAN EARLY T0 INCREASE CHOICE AND
SpEED 1O SERVICE

Website

DSTERMINE WHICH PROVIDERS CAN SERVE
THE PROPERTY

MDU residents want proadband OPUONS. Providing

Webinars

www.seattle Ini
.gov/tech/initiatives/broadband/buil
uild-for-br



Thanks for Participating!
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