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Fixed Wireless Broadband Renaissance

ÅExpanding Demand and New Use Cases

ÅWork/Learn/Entertain from Home

Å Over-The-Top Media Access

Å Industrial Automation

ÅSpectrum Availability

Å 6 GHz: FCC 5.925 ï7.125 GHz

Å CBRS: 3.550 ï3.700 GHz

Å 60 GHz: 57 ï66 GHz

Å 5G: 24.25 ï29.50 GHz

ÅSupporting Standards

Å IEEE 802.11ax

Å IEEE 802.11ay

Å 3GPP 5G NR (Release 15 & beyond)

ÅEnabling Technology

Å Massive Multi-User MIMO

Å Smart Antenna

Å System on Chip

Å3GPP Acknowledgment in 5G NR
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Why 3GPP 5G Matters for Fixed Access?

ÅRelease 15 Foundation / Validation

ÅHigher Data Rates

ÅLower Latency

ÅDenser Networks

ÅImproved Symmetry

ÅDefined facilities for specific vertical 

applications

Three Defined Applications:

ÅeMBB:  Enhanced Mobile Broadband 

progresses mobile broadband access 

and performance beyond 4G

ÅURLLC:  Ultra-Reliable Low-Latency 

Communications for mission critical 

applications

ÅmMTC:  Massive Machine-Type 

Communications to support IoT 

connections
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Key 5G NR features for FWA : Beam centric design

ÅSupport for a large number of steerable antenna elements

Å100ôs to 1000ôs elements : no hard limit

ÅSuitable for 

Åbeamforming

ÅMassive MIMO

ÅAll physical channels and reference signals can be beam formed

ÅA necessity in mm-wave bands

ÅUp to 64 SSBs (Synchronisation Signal Blocks)

ÅMinimal always on transmissions : SSB and SIB1 (system information block)

ÅUE can request data from additional SIBs during attachment

Å1/100 reduction in transmissions for inactive cell

ÅFront loaded DMRS (demodulation reference signals)

ÅReduced latency forming channel estimate

ÅFlexible ACK timing
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Key 5G NR features for FWA : Beam centric design

ÅMU-MIMO users

ÅUp to 12 layer DMRS 

ÅMU-MIMO channel estimates not affected by inter-beam interference

ÅChannel sounding

ÅSounding : CSI-RS (channel state information RS), SRS (sounding RS)

ÅType II CSI feedback targets MU-MIMO

ÅUE provides high resolution mag/phase from the strongest beams 

ÅLow mobility

ÅPMI report uses 100ôs bit

Årelevant to FWA

ÅExtensive beam management facilities and processes

ÅSupport beam forming at both sides of the link

ÅFacilities support analog and digital domain beamforming
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Key 5G NR features for FWA

ÅNew spectrum

~ 5 GHz in mm-wave bands

Additional spectrum around 3-4 GHz

ÅOFDM with flexible numerology

ÅMultiple subcarrier spacing

ÅSteerable antenna support

ÅPhase Tracking Reference Signals

Åmm-wave compromise at high SNR
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subcarrier spacing Max bandwidth Min bandwidth symbol duration cyclic prefix slot time

kHz MHz MHz us us us

15 50 3.6 71.35 4.69 1000.00

30 100 7.2 35.68 2.34 500.00

60 200 14.4 17.84 1.17 250.00

120 400 28.8 8.92 0.59 125.00
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Release 15 for Fixed Wireless Access
April 2019

Attribute Benefit

Native mmWave support

Å Explicit support for beamforming 

during acquisition & operation

ÅWide subcarrier spacing to mitigate 

phase noise degradation

Wide Channel Size (up to 800 MHz) Å Very high throughput

Flexible Frame Structure

Å Support wide range of up/down 

asymmetric traffic

Å Always On

ÅWell suited to FWA

Uplink OFDMA Å Efficient, cost effective CPE
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Release 16 for Fixed Wireless Access
July 2020

Attribute Benefit

Unlicensed Spectrum Support

Å Provides ubiquitous access to 5G 

NR technology by lowering the high 

cost of acquiring licensed spectrum

Coexistence with non-3GPP systems
ÅOpportunity to access/share 

spectrum

Enhancements to Ultra-Reliable Low 

Latency Communication

Å Support for mission critical 

applications

Industrial IoT Å Opening up IIoT Use Cases
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Release 17 for Fixed Wireless Access
December 2021

Attribute Benefit

52.6~71 GHz support
Å Standard air interface for 26/28/39 

and 60 GHz

Dynamic Spectrum Sharing
Å More efficient use of available 

spectrum

Low complexity NR devices Å Cost optimized CPEs

Integrated Access & Backhaul

enhancements

Å Lower cost, faster deployment, ñall 

wirelessò networks

Coverage Enhancements Å More cost-effective networks
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ITU Efforts toward 5G

ÅITU has been working on identifying and assigning spectrum for ñ5Gò use

ÅWRC-19 has designated more than 17 GHz of spectrum for this purpose

Åhttps://news.itu.int/wrc-19-agrees-to-identify-new-frequency-bands-for-5g/

ÅHowever, implementing this globally is quite challenging
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Why Share Spectrum

ÅHow can connecting more people be easier?

ÅRegulating telecommunications and spectrum use is difficult

ÅInternationally this is even more complex

ÅNeed local understanding of:

ÅPolicy

ÅLocal Market

ÅExisting licenses and incumbent users

ÅSpectrum Sharing can provide an avenue to avoid long, complex licensing 

schemes releasing more spectrum to more users, while protecting 

incumbents
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Where are the Opportunities

ÅTVWS: TV Whitespace ïShift to digital TV transmission freed up spectrum, but 

protection for existing users is required.

ÅCBRS: Success story in the US so far, attractive mid-band spectrum that is 

licensed but under-utilized in many geographies

ÅWiFi 6e (6 GHz): Additional (potentially unlicensed) spectrum that could be very 

quickly and widely adopted by many users, but again requires incumbent protection 

methods.

ÅmmWave: Short range but very high bandwidth means sharing could be easier to 

implement.
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TVWS
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Where are the Opportunities for TVWS
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Source: Dynamic Spectrum Alliance

Adopted Regulations

Consultation Published
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Why no Cambium Product for TVWS? 

ÅCambium had a product in 2009 that could operate in TVWS bands

ÅRegulations made deployment and operation very difficult

ÅExtremely tight emissions mask

ÅDeployment height restrictions

ÅChannel size limitations

ÅLack of Database (for sharing administration)

ÅDiscrete nature of products makes it expensive to produce

ÅAntennas are large, cumbersome and expensive

ÅThis is all getting better though ïFuture is brighter
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