
Extend Your Reach with 
4G/5G Wireless
2022 CTA SUMMER MEETING AND VENDOR SHOWCASE

7/19/2022

D
a

n M
cV

a
ugh | 720-560-9001 | d

a
n@

ca
stlerockm

icrow
ave.com



Why Wireless Extension?
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TIME TO MARKET

INTERIM SOLUTION TO WIRED

GREAT PERFORMANCE
• Throughput
• Latency
• UL/DL

FUNDING SOURCES

STAFFING

NaaS

TIME

QUALITYRESOURCES



Customers Talk

 Latest NPS scores for various broadband services
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Wireless Options

 Microwave
 Long-haul/mid-haul
 Back-haul
 Point-2-point
 Proprietary/IP
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 Point-2-Multipoint
 Fixed end user

 i.e. WISP, telephony, telematics

 Proprietary or Wi-Fi

 Cellular (-like)
 Fixed/nomadic/mobile end users

 i.e. WISP, mobile cellular, IoT

 i.e. Non-proprietary Wi-Fi or 
4G/5G



Generational Evolution of Cellular
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1G
1980s

2G
1990s

3G
2000s

4G
2010s

5G
2020s

Technology/ 
Speed

Spectrum

Data 
Capacity

Applications



4G vs 5G Considerations

7/19/20222022 CTA Summer Meeting and vendor Showcase



Spectrum Considerations

Spectrum is important for 4G success and critical for 5G success
Using all spectrum types and bands
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5G
Licensed Spectrum

Exclusive use
$$$$

Shared Spectrum
New shared spectrum paradigms

$ - $$

Unlicensed Spectrum
Shared Use

$



Low, Mid, or High Band?
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High bands
24 – 48 GHz

Low bands
Sub 1 GHz

Mid bands II
3.5 – 7 GHz

Mid bands I
1 – 3.5 GHz

High capacity
Hotspot/Dense urban
Line-of-Site Coverage

Moderate capacity
Wide area

Outside in Coverage
20 mi

10 mi

5 mi

<0.5
mi

Coverage

5 - 10
MHz

10-20
MHz

50-100
MHz

>100
MHz

Bandwidth

10 msec

1
msec

Latency



CBRS Is New Spectrum Option

Citizen’s Broadband Radio Service
New shared spectrum paradigm

(Both licensed and unlicensed)
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3550 3600 3650 3700 MHz

Tier 1 INCUMBENTS

Tier 2 Priority Access (PAL)

Tier 3 General Authorized Access (GAA)

Satellite Service, US 
Navy, Military Radar

ISPs, Private Networks
licensed

Special services, IoT 
devices, etc
unlicensed



4G/5G CBRS Architecture
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-OR-

Public/Private Network

On-Premise or Cloud 
Packet Core

Radio Access Network
(Node B/AP)

End User Devices

SAS 
Spectrum Access Service

ESC 
Environmental Sensing Capability

Satellite Service, US 
Navy, Military Radar

PAL



Network Ecosystem Options
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Packet Core

Radio Access Network

End User Devices

SAS

Operate

Build

Design

Maintain

Self-perform

Hire

NaaS
(Network as 
a Service)

OPEX

CAPEX

Self-funded

Finance

Grants
Gov’t Programs



Vendor Ecosystem
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Packet Core

Radio Access Network

End User Devices

SAS

Operate

Build

Design

Maintain 1000s US 
Service Vendors

Backhaul

Fronthaul

NaaS

ISP

Broadband

Tower REIT



Technology Considerations
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TIME TO MARKET

PERFORMANCE
• Probability of Service
• Throughput
• Latency
• UL/DL
• Applications

FUNDING SOURCES
• Capital vs 

Expense
• Matching Grants
• Low Interest 

Loans
• Is Wireless 

Allowed?

TIME

QUALITYRESOURCES



3DS Proven Process
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Thank You

Dan McVaugh
dan@castlerockmicrowave.com

720-560-9001
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