
TV White Spaces
NLOS

Fixed Wireless Internet Solutions 

Bill Seiz
bill@finalmilecommunications.com
917-881-9848



TVWS provides wireless broadband service for hard-to-serve areas. 

Travel Long distances  

Non-Line-of-Sight Connectivity

+

TVWS: Low Frequency Wireless Signals



 
UNLICENSED TVWS: SPECTRUM AVAILABILITY IS A LOCATION-SPECIFIC RESOURCE  

Chippewa County, MN – Available TVWS Spectrum

84 & 24 MHz
14 & 4 TV Channels

138 MHz
23 TV Channels

0 MHz
No TV Channels

12 MHz
2 TV Channels



TV White Spaces Broadband in Ironbridge, Ontario

TVWS GWS5000 Series



Ironbridge, Ontario - Terrain Characteristics Overview

• Very heavily treed area - 
thick pine trees

• Rolling hills
• Dense 3x3 blocks in village 

center
• Houses along lakefront
• Displacing DSL
• Increase range expectations 

& densify clients in forested 
area

• Adding additional towers 
and base stations to 
increase & densify coverage



• Dense tree cover 
cannot use LOS 
FWA, even at 
less than ½ mile

• MIMO Downlink 
through thick 
trees & foliage

• 25/15 service

TVWS Radios 
Co-Located with:
• 2.4GHz (Altai)
• 5GHz (Altai)
• 24GHz backhaul
• LTE failover 

backhaul
 

NLOS Broadband 



                                         
Hillman, Michigan• 5 TVWS BTSs on a water tower

• Operating since Sept 2017  

• Hybrid Unlicensed Network:
• 5 GHz (LOS)
• TVWS (NLOS)
• TVWS service range: 500 yards to 6 miles

• Terrain: 
• Low hills
• Dense trees including pine
• 100’ forest canopy

• Successfully co-located with:
• FM radio
• 156MHz public safety
• 5GHz fixed access 
• 700MHz and 800MHz cellular



Santa Ysabel, CA
TOTAL NLOS: TVWS CPEs in a canyon, need to overcome large hill with small 
trees that separate BTS from CPEs. Range from 0.4 to 0.8 miles.



Carp, Ontario 
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Four (2 channel bonded) BTSs with 24 CPEs about .5 miles to 1.2 miles from BTS in heavily 
forested area. BTS and treeline 100 ft. high. Clients streaming Netflix and use online gaming 
since 2017. Expanding network to upgrade TVWS and include 5 GHz & 3.65 GHz radios.



                                                   TVWS GWS5000 Series
FCC Certified 

5th Generation Version for 2021
• 6Harmonics since 2010 - Ottawa, Ontario based

• Highest FCC certified power for 4 Channel bonding

• Power increases built in when/if rules permit

• Wi-Fi protocol – ideal for unlicensed use

• Throughput 4 Channel (UDP)
• Max 100 / 100 Mbps MIMO-MIMO

• Typical 95DL / 70UL MIMO-SISO

• Goodput 4 Channel (TCP/IP)
• Max 75/75 Mbps MIMO-MIMO

• Typical 65DL / 45UL MIMO-SISO

• 3 channels + MIMO >25 / 3 real world

• MIMO downlink / SISO uplink

• Conducted max 27.8dBm / SS with 4 contiguous 
channels
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U.S. Representation - 6Harmonics 


