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Outline

Why do we need small cell technology?

What is small cell technology and how does it look like?

How does small cell technology compare with previous generation technologies?

How will small cell technology benefit the community and the city?

What is the status of small cell technology in USA?

How can we get insights on updating our local code and regulatory framework?




We are entering the 5G era

1980s 1990s

|

2020s

AMPS GSM, WCDMA LTE 5G
TACS CDMA CDMA2000 LTE-A
TD-SCDMA 4.5G

WIMAX

Source: Huawei
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the Vision of 5G it S gt
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High Speed
e e Extreme
‘Gigabytes ) — )
inasecond s ol mobile
—~ . broadband
~ Industry

automation Unlimited experience

Ultra
10 years low cost  40-100x

on battery more devices
=
(< ) [ .
' Massive Scale

Massive machine

=
T 09
(%) x communication

For everything

<ims

radio
Instant Jlatency Ultra
action reliability

Work and play Low Latency
in the cloud ‘ Ultra Reliability
Critical machine
communication

Instant action s 4
Source: Verizon

Augmented reality 3D video, UHD screens
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5G vs. 4G (LTE)
10X

Decrease in latency:
Delivering latency as low as 1 ms.

@ 3x

Spectrum efficiency:
Achieving even more bits per Hz with
advanced antenna technigues.

5G Techniques

= 10X

Connection density:
Enabling more efficient signaling
for loT connectivity.

s 10X

Experienced throughput:
Bringing more uniform, multi-Gbps
peak rates.

5 100X

Network efficiency:
Optimizing network energy consumption
with maore efficient processing.

2ee
t11100x
Traffic capacity:

Driving network hyper-densification
with mare small cells everywhere.

Millimeter Small Cell
Waves MIHO

Source: visualcapital.com

Beamforming Full Duplex

Source: Patently Apple




What is small cell technology?

“" Enterprise small cells Neighborhood Small Cells (NSCs)
o ‘ Dense ?@fentnal region

. .'\.‘_.
Downtown S

business region Lamp posts

e .Plcoceils - e \

= ]

Mall/Enterpfise
Enterprise small cells

Stadium/Venue

Source: ameronpoles.com

Source: Qualcomm

are portable miniature base _
stations that require minimal power to best suited for dense areas

operate n




What does small cell technology look like?

Streetlights Utility Poles Slim Line Poles
Antennas connected to Standalone with
( ) nodes recelve and transmit ( ) intemnal antenna and equipment
wireless signals to and from
mobile devices
= Standalonewith
(( | | }) | external antenna
| and equipment
The cabinet holde Antenna and equipment
equipment that combined with streetscape
process wireless furn iture

signals for multlj
wireless carriers

Optcal fiber connects to

other nodes and carrles

data to and from —
communication hubs

operated by wireless

carrlers

7
Source: Crown Castle .




Small cell vs Macro cell

High tower

coverage area spans
several miles

Best for low-density
populations

@ VOICE

Data
% PAQAG K@ AG ¢

Mounted on existing structures like rooftops and
utility poles.

only supply a few hundred feet of coverage

Good complement for dense areas with high
capacity needs

L

)~ |
N“iﬁ“mm

Source: National League of Cities n




Small cells’ benefits to communities

Business friendly Convenient Safe
Attracts businesses and customers More reliable wireless coverage Access to 911 services and better-connected
throughout the community first responders
Saratoga, CA Beaumont, TX Metro Chicago, IL
29900 Pop. 118,000 Pop. 9,472,000 Pop.
Jobs Created 300 1,000 90,000
GDP Growth $50M $180M $14B

Source: Accenture Newsroom n




Small cell in USA (statistics based on 176 interviews)

Small cell activity
In community

Popul#tion: 0-49

23%

999

Population: 50,0(

)0-500,00(

45%

Popul%tion: 500,4)00+

90%

1%

20%

40%

60%

80%

m Small cell installations
m Small cells under consideration
No known activity or discussion

Small cell being
deployed

Small cell policies
completed

100%

Sm#ll cell inst%lllation (o]

51%

0%

17%

14%

Sma

Il cells unc

(nown act

20%

der consid

ivity or dis

curring

eration

cussion

40%

60%

80% 100%

Source: RVA LLC




Small cell in USA cont. (statistics based on 176 interviews)

Small cell deployment location Complaints Received Regarding
Small Cell Deployment

look or aesthetics olrf deploymlbnts
| 58%
1 time required for permitting
43%
| safety of %eployments
42%
. 1 cost for uFing ROW or poles
E Telephone or Electric poles
= Steet light poles I 36%
= New Poles
Billboards, buildings, other structures | \
0% 20% 40% 60% 80% 100%

11
Source: RVA LLC




Get Insights on updating local codes

@} 1 Gain afull understanding of the small cell technology and important safety considerations

@J 2 Articulate local priorities for accommodating small cell technology

3 create clear policies for permit review that let both city staff and industry applicants
know the expectations

4 Develop a template right-of-way access policy/agreement, as well as a city pole
attachment agreement

\'@ 5 Think through in advance any beneficial items the city could negotiate with industry in
exchange for use of the right-of-way — if allowed by state law

6 Give careful consideration to fee structures

Source: National League of Cities
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