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5G TYPE APPLICATIONS

Enhanced Mobile Broadband || Capacity Enhancement

Gigabytes in a second

3D Video - 4K screens

Work & play in the cloud
Smart city cameras )
Augmented reality

Voice
Industrial & vehicular automation

Mission critical broadband

Sensor NW
Self Driving Car
Massive loT Low Latency
| Massive Connectivity | Ultra-high reliability & Low Latency
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5G PPP STANDARDS ARE BEING WRITTEN
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5G ROLLOUT? EXPERIENCE TO DATE

Budget | Brexit | Irish ~ | World | Technology ~ | Personal Finance ~ | Small Business ~ | Farming | Jobs | Col

Thursday 26 September 201 &
T 7 Business Technology

Vodafone switches on 5G mobile in
Ireland: cities first, rural later
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Dublin City: Big Data Analysis

LTE Issues

5% to 10%

7 DENSE AIR

CHALLENGING INVESTMENT MODEL
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DATA CHALLENGE
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DENSIFICATION CHALLENGE IN CITIES

X @ AR

More capacity More coverage
Denser networks which means at higher

of small cells more cells frequencies

More spectrum

Small cells more Small cells needed
easily deployed for shorter ranges
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CONNECT
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More bandwidth
with low power
shared spectrum

Small cells needed
for shorter ranges

RULES AND POLICIES AND REGULATIONS
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SMART
DOCKLANDS

A Smart Dublin District

7" BUSINESS
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Part of Supported by

SMART A
D DUBLIN UR".BJ"W 1
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THE WORLD'S MOST CONNECTED
& LIVING DISTRICT
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ENGAGING THE MARKET THROUGH RFI’s

Future proofing of
street lighting assets
to enable delivery of

smart city services

and wireless
connectivity
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FEB 2019: DUBLIN 5G TESTBED

CitiesToday e L

Connecting the worid's urban leaders HOME ABOUT SUBSCRIBE KNOWLEDGEHUB 20-20 EVENTS & COURSES ADVERTISE C

‘ Home / ICT and Cities

Dublin to test ‘neutral’ 5G network (W]in]=]
215t February 2019 Jonathan Andrews

The digital magazine of ¢
Today

Most Popular

1. New mobility alliance ushi

Dublin's docklands could be turnedintoa
playground for testing 5G technology

The city council hopes a ‘small cells’ network will be Dabl's smart docklands i thecity' estoed forsmart iy solutions 4. New report revess that i

2. CES news found-up
3. Communities are the key 1

available for use by native and international firms. - «... ... . Sl oo

g BY ZUZIA WHELAN REPORTER, FORA
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Three Layer Connectivity Network

Magic Box

(Indoor)

DENSE AIR
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UNILATERAL

NEUTRAL 5 3
LOW POWER X4 EQUIPMENT
LIGHT WEIGHT X4 POWER
SCALABLE i ﬁ § X4 PLANNING
17
Dense Air Business Model: Neutral Host
MNOs Private / Venues / Enterprises
MNwNo\#z MNO#3  Private LTW &lloT  Smart City
.Virlualised |
eNB #1 ‘ $ ~_ $ \

Virtualised
eNB #2

T Virtualised
1 viralped eNB #1
L‘i// \—> Virtualised
Physical Indoor eNB eNB #2
Multiple Revenue Streams .V’;'N“S’ﬁsd

enable a lower cost per bit
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AESTHETICS A KEY ASPECT FOR CITIES

Without collaborative City
input:
“Small Cell” at
4471 Moraga Ave
Oakland

(bulky boxes, tacky
bundles of wiring below
unpainted antennas and

noisy cooling fans)*

With collaborative City input:
Verizon at 1367 Jones Street

in San Francisco
(unobtrusive and noiseless)
320 built; another 200 expected for other carriers

19

Managing Aesthetics and Heritage?

20

10



30/10/2019

= « = - = o . -
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. ) - Great Fibre option, iImponant Iscaton with na other
Traffic - . assot options
Light/CCTV o 300mm Dia | Galvanised 0% - Connolly, IFSC focus
- Access hole visible
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NEW OPPORTUNITIES FOR DEPLOYMENTS
Hiding in Plain Sight

22
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NEW OPPORTUNITIES FOR DEPLOYMENTS
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DENSIFICATION CHALLENGE IN CITIES

. Suitable locations
- Access to power
- Access to fiber

- Appropriate Pricing Models to access assets

12
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Fibre Deployment
: P

HE POWER DILLEMA — UNMETERED SUPPLY

NETWORKS Who We Are  Existing Connection New Connections Staying Safe Acting Responsibly Help Centre Power Outages & Updates

Unmetered Connections

InTHis Section Unmetered Connection

An Unmetered Connection is a connection where the charges for electricity consumption are not measured via a
Single House available on a very limited basis for small electricity loads where the usage is p: Ui C

Housing Estate/Apartment Block into:

Single Commercial Unit P~ .
Muiti-Unit Development i~ . .
Farm Premises 2

Unmetered Connections

Unmetered Public lighting (less than 2kVA)

« For connections by a Local Authority
« For i by builders or

Unmetered Connections

Unmetered Public Lighting (less
than 2kVA)

Unmetered Public Lighting (less than 2kVA)

Unmetered Electric Loads (less

26
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POLITICO

Pollof Polls  Brussels

Brexit  Policy ~

THE STATE OF 5G

Newsletters ~

POLITICOPRO
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Anti-antennae warriors stall 5G rollout in Brussels

Activists are warning about antennas and radiation and cancer — oh my!

By JILLIAN DEUTSCH | 7/11/19, 4:05 AM CET | Updated 7/22/19, 3:02 PM CET

5G

An Emerging
Framework
For Irish

Cities & Towns

DISCUSSION DOCUMENT FOR INTERNAL USE ONLY

DRAFT — do not circulate

An Roinn Forbartha Combhairle Cathrach
Tuaithe agus Pobail Bhaile Atha Cliath
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Please

Turn Off Your
Mobile Phone

2017

ComReg assigns 350 MHz of
spectrum in the 3.6 GHz band,
a pioneering medium for sub-
6 GHz 5C, to five winning
bidders.

2019

Consumer adoption of 5G is
limited - the high cost of entry
and small device ecosystem is
prohibtive.

2020

UEFA EURO 2020 showcases
5G, urban coverage expands.

2021

Low-band deplayment brings
5G to rural Iraland, massive
densification begins in cities.

2022

Investment pivots to small cells
- a new revenue opportunity
emerges for local authorities.

2023

The de
increases, supporting small cells.

sity of fibre at the edae

The 5G
Journey in

Ireland
2019
Ireland's mobile aperators
commence the SG journey,
emlowing the
SCop GxkInG 40 ereoele I

across
Irish eities.

2020

ComReg completes the
largest ! inits

history, releasing the
band to enable

2021
Mid to High-end handsets are
graced with 5G modems, the
application

2022
The limit ofthe
grid becarme more apparent

2023

of small cells
and while
attainable

Mobile operators exploit

nre r in dense
environments to deliver a
dramatic i
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The 5G Ecosystem in Ireland
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WHATS YOUR ROADMAP

30

»Joined up approach required across government to ensure
that Ireland is well positioned to deploy 5G and also realise the
economic and societal benefits of 5G.

»Learning to better understand the challenges required to scale
so we are 5G ready!

»Working with ‘operators’ to agree neutral hosting and shared
access to assets opportunities.

30/10/2019
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KEY PRINCIPLES OF 5G ROLLOUT?

31

»To agree a common process and fair pricing to acquire sites
E.g shared use of assets will be a preferred mechanism for areas of high
demand across operators

»To agree shared use of assets & appropriate service level agreements to
ensure service delivery. E.g How to manage and price risk & change
internal perceptions.

»Jointly agree with industry key principles of 59 rollout (fair, equitable and
transparent access to assets)

»Engage with operators on their commercial rollout plans.
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