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2.5 GHz Net works 
on Tr ibal Lands

MuralNet is a nonprofit whose goal is to develop and execute a 
strategy for bringing broadband to under-connected people on 

tribal lands on a grand scale.
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2017 The  Havasupai Ne twork and  2.5 GHz Spectrum
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Net work  Per form ance 
Pilot: 7 teache r hom es, b roadband  in  the  cen te r of village
Now: 31 hom es, 8/1 speeds
Expansion : b roadband  to  100% of village , 75% of cam pgrounds

The location of 
the base station 

and antenna.

Green areas 
have coverage. 

LTE Equipm ent  and Inst al lat ion Legal Cost s for  Perm anent  
License

≈$10k to $15k ≈$25k

Half a  day A year and  a  ha lf
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Spect rum  vs. Range (Perm it t ed power  per  FCC service ru les assum ed per  band) This figure  is in tended  on ly to  suggest re la tive  ranges and  
coverage  a reas am ong various single -carrie r frequencies a t a  com m on rece ived  signa l leve l (RSL) and  noise  floor th roughout the  coverage  a rea , 

which  m ay be  above  or be low the  lowest RSL a t which  a  particu la r technology can  opera te , assum ing sufficien t SINR. 
Base d  on  graph ic from  Thom pson , L. and  Vande  Stad t, W. “Van tage  Poin t Solu tions:5G is Not the  Answe r For Rural Broadband” Broadband  Com m unitie s Magazine , March /April 2017 

■ Licensed  and  protected
■ Shared  License
■ Unlicensed  and  prone  to  

in te rfe rence

EBS
2.5 GHz

UL
5 GHz

UL
2.4 GHz

CBRS
3.65 GHz

TVWS
<700MHz

Presenter
Presentation Notes
Comparison of performance for different types of spectrum: note that TVWS and 2.5 GHz is non-line of sight (can go through trees), the higher frequencies can support more houses (each home on the graph is about 5 CPEs) and only EBS is licenses and protected.
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What  t o do w it h 2.5 GHz Spect rum ?
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Backhau l

LTE

Hom es with  use r end  devices 
tha t conve rt LTE to  Wi-Fi

Par t nerships bet ween
• Triba l Governm ent
• Em ergency Services
• Power Com panies
• Econom ic Deve lopm ent Institu tions
• Educationa l Institu tions
• Local In te rne t Se rvice  Providers
• Other Providers

Spectrum Service

Existing 
Infrastructure Backhaul

Story
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Ext ending Int ranet / Int ernet  for  Tr ibal College,
20 MHz, $11k
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Labor
Tower climbers. half a day
Network engineer, 1.5 days
Project manager, 2 days
Facilities manager, 2 days
IT personnel, 0.5 days

$600
Volunteer
Volunteer
In-house
In-house

Permits none since existing tower used

Equipment $10k

First Month of Operations 10 hours to distribute home units
2 hours to test network
4 hours to maintain network

Coverage 26 out of 40 target homes have 
high speed internet



© MuralNet 2020

Fut ure Tr ibal Governm ent  Net work : 40 MHz, 75-120 
Connect ed Buildings w it h 10/1 t o 25/3 Mbps Speeds
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Labor
Tower climbers. full day
Remote network engineer, 0.25 days
Project/facilities manager, 2 days
IT personnel, 0.25 days

$1200
Volunteer
In-house
In-house

Permits none since using existing 
tower at the center of town

Equipment $25k

Backhaul Existing provided by the Tribal 
government

Operations per month 4 hours to maintain network

Coverage 83% of population
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Net works are Expandable
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Backhau l

LTE

Arrays can  use  just two channe l se ts

Presenter
Presentation Notes
How spectrum can be maximized by having multiple cells on one cell site. Each cell can provide 25 homes with broadband given sufficient backhaul

https://docs.google.com/document/d/1GoeplOFw9zKspCMQ6NyPICqXcok2PKIlGf0hOHMZrcI/edit?usp=sharing
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What  can you do w it h spect rum ?
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✔ Build and m aint ain your  own net work

✔ Lease spect rum  access

✔ Trade spect rum  access for  service, backhaul, inf rast ruct ure, 

et c.

✔ Use it  as collat eral since spect rum  licenses are a bankable 

asset

✔ Sell i t  af t er  buildout  requirem ent s are m et  (not  advised)

Contact us for he lp  with  the  app lica tion  p rocess 
and  ne twork p lann ing a t in fo@m ura lne t.org
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