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 Explore fixed wireless access (FWA) and its capability to provide a broadband 

service

 Will FWA be a substitute to fiber services? 

 Understand the spectrum considerations, propagation/range, capacity, pros/cons, and 

customer premises equipment (CPE)

 Recognize the frequency spectrum used by FWA

Demystifying Fixed Wireless Access
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Explore fixed 
wireless access 
(FWA) and its 
capability to provide 
a broadband service.



Raise Your Hands….

What is fixed wireless 
access?

Fixed equipment at the premises that uses 
wireless signals in the last mile / kilometer to 
deliver Internet services to connect the 
unconnected.



Market

• T-Mobile and Verizon are expected to have 11 
to 13 million total FWA customers by the end of 
2025.

• Global 5G FWA market is expected to be valued 
at USD 29.4 billion in 2023,  projected to reach 
USD 153.0 billion by 2028.

• New technological advancements in LTE to 5G.

• CBRS-based FWA beats Starlink performance.



What is Fixed Wireless Access or FWA?

• Fixed Wireless is used to connect some 
rural and remote areas of a broadband 
network.  

• Different than fixed line access 
technologies:
– Fiber-to-the-Building

– Fiber-to-the-Premises

– Fiber-to-the-Node

– Hybrid Fibre Coaxial



Fixed Wireless Access PtP and PtMP

• FWA service providers may build 
backhaul (PtP) and last mile access 
(PtMP) infrastructure in difficult to 
reach, remote or rural locations.

• FWA is a proven solution for 
connecting the unconnected.

• FWA will help bridge the digital divide!
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PtP and PtMP Architectures

Point to Point (PtP)
Backhaul

Point to Multi-Point
Access
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Will FWA be a substitute 
to fiber services? 



Worldwide Interoperability for Microwave Access (WiMAX) 

• There is no specific standard for fixed 
wireless.

• WiMAX was considered the fixed 
wireless standard for some time, but 
carriers got confused about using it for 
fixed or mobile broadband.

• The failure of WiMAX stalled the 
deployment of fixed wireless.

• Limited licensed spectrum
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How it stack up?  Broadband Speed Comparisons

Technology Download Speed Range 
(Average)

DSL

ADSL/ADSL2+ 24 Mbps

FTTC/VDSL2 200 Mbps

g.Fast 100 Mbps – 1 Gbps

Fiber FTTP/H 1 Gbps – 40 Gbps

Satellite Satellite Broadband 50 – 500 Mbps

Cable DOCSIS 3.1/4.0 10 Gbps

FWA LTE (4G) Up to 100 Mbps

5G 1 – 10 Gbps
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Source: DTS

FTTH, DSL, DOCSIS, and Wireless Technology Evolution
Mbps

4.0
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Evolution of Fixed Wireless Access

2018

5G New Radio (NR)

2023

5G-A

2011 2016

2008

LTE
3GPP Rel. 8 ~ 9

150 Mbps / 2 -5 Mbps
Bandwidth: 10 MHz

Latency: 100 ms
MIMO: 2, CA:0

QAM: 6410 Mbps
10 and 66 GHz

LTE-Advanced
3GPP Rel. 10 ~ 12
1 Gbps / 20 Mbps

Bandwidth: 100 MHz
Latency: 10 ms
MIMO: 8, CA:5

QAM: 64

LTE-Advanced Pro

3GPP Rel. 13
3 Gbps / 200 Mbps

Bandwidth: 640 MHz
Latency: 2 ms

MIMO: 32, CA:32
QAM: 256

2001

Wi-Max

3GPP Rel. 15
10 Gbps

Bandwidth: 
410 MHz – 7125 MHz

24,250 MHz – 71,000 MHz
Latency: <1 ms

Massive MIMO
Extended Reach

20 Gbps



Cost of 28 GHz mmWave FWA. [Source: Xona Partners; DTS]



How does Fixed Wireless Access or FWA work?
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How does FWA work?
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Recognize the frequency 
spectrum used by FWA
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How does Fixed Wireless Access or FWA work?

RF Line of Sight (LoS)

Outdoor Antenna

LTE or 4 G

NID

Transmission Tower
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CPE with indoor Antenna Option
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Antenna Installation

Outdoor Antenna
Outdoor Antenna



Fix Wireless Experience Factors: Physical Blockages, Signal 
Reflection

RF Line of Sight (LoS)

Outdoor Antenna

LTE or 4 G

NID



Raise Your Hands….

In FWA why does distance to 
the tower matter?

Free Space Path Loss
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DISTANCE?



Fix Wireless Experience Factors: Distance
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FWA Propagation 

https://www.lightreading.com/5g/c-band-auction-maps-and-charts-who-won-what-where-and-how-much/d/d-id/767682

700 MHz, > 100 km, 
up to 250 Mbps

3.5 GHz, 1 to 100 km, 
up to 900 Mbps

mmWave

26/28 GHz, < 1 km, 
up 2 Gbps



Fix Wireless Experience Factors: Distance, Load and Usage



Fix Wireless Experience Factors: Antenna, Interference

Quality of antenna deployment

NID
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Installation Types
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Recognize the frequency 
spectrum used by FWA
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Frequency Bands

• Millimeter wave (mmWave) – carriers up to 400 MHz wide, 
higher data rates, higher path loss
– High Band (> 6 GHz): 24 GHz to 39 GHz (5G), 47 GHz (5G)

– Antennas highly directional

• Sub 6 GHz - carriers up to 100 MHz wide, lower data rates
– Low Band (< 1 GHz): 700 MHz 800 MHz (rural)

– Mid Band (< 6 GHz): 1.8 GHz, 2.1 GHz (rural) 

– Mid Band: 2.3 GHz, 2.6 GHz, 3.6 GHz (urban), C-Band: 3.7 – 4.2 GHz

– Mid Band: 5.8 GHz (urban)
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Deeper look at Allocation
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mmWave Holdings US Market

https://www.lightreading.com/5g/c-band-auction-maps-and-charts-who-won-what-where-and-how-much/d/d-id/767682



5G mmWave, Houston, Texas
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Propagation 

https://www.lightreading.com/5g/c-band-auction-maps-and-charts-who-won-what-where-and-how-much/d/d-id/767682
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Fixed line operators can leverage 
CBRS 3.5 GHz in US.  
150 MHz = 3.500 – 3.700 GHz
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Antenna Arrays

• Active antenna systems 
(AAS), beamforming

• Massive multiple 
input/multiple output 
(MIMO)
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MIMO Sector 
Antenna 4x4
Example
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• Multi-Carrier Technology

• Thousands of Subcarriers

• FFT-based Implementation

• Enables ultra-wide channels 

SC-QAM and OFDM
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Effective Isotropic Radiated Power

Base Station 
AP Cluster 
(Up to 12) 
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Summary

• Explores FWA and its capability to 

provide a broadband service

• Will FWA be a substitute to fiber services? 

• Understood the spectrum considerations, 

propagation/range, capacity, pros/cons, 

and customer premises equipment (CPE)

• Recognize the frequency spectrum used by 

FWA
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THANK YOU!
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