
2023 
A view on 

our Business 



Things we 
Know

Market Slow 
Down

ÅGAA CBRS is not taking off as much as thought  SaS Model

ÅHowever ς Will BEAD funding allow more growth 

ÅRDOF Failed - The FCC proposed $8,778,527.39 in fines 
against 22 applicantsin the Rural Digital Opportunity Fund 
Phase I Auction (Auction 904) for apparently violating 
Commission requirements by defaulting on their bids 
between May 3 and December 16, 2022. 

ÅT-Mobile (NASDAQ: TMUS) continued to make its numbers 
in 2Q23. 

Å¢ƘŜ ŎƻƳǇŀƴȅΩǎ ǇƻǎǘǇŀƛŘ ŀƴŘ ǇǊŜǇŀƛŘ ŎǳǎǘƻƳŜǊ ōŀǎŜ 
grew to 114.9 million, up 5 percent year-over-year. 

ÅFixed wireless access continues to be a bright spot for 
T-Mobile. High-speed broadband connections reached 
almost 3.2 million at the end of the quarter compared 
to 984,000 at the end of 1Q22. 



Things we 
Know

BEAD Fiber funding will be long and Drawn out  $42.5 B

ωNTIA is administering the $42.5 billion BEAD grants to states and territories. It plans to 
start distributing grants by June 30

ωOpen books on investment may become the norm.

First Net Board 

ωNo Wireless leaders anymore

All Carriers will have some sort of Satellite Service 

ωAT&T and AST is one of several carriers expanding its satellite access, Verizon 
partnered with Amazon's Project Kuiper in 2021, and T-Mobile hitched its network to 
SpaceX 

Montana has $700 million in broadband funding available, but how 
best to distribute it is a matter of debate among state politicians



Each State will 
control these roll 

outs
Fixed Wireless 

could be a 
solution



Things we know ς 5G will 
need high data usage apps

In Building will continue to grow

ÅThere are over 5.9 million commercial buildings in the U.S.,

ÅIt is estimated that roughly 80 percent of all mobile voice and data 
calls originate or terminate inside buildings. Credit this widely quoted 
metric to the former AT&T Antenna Systems Group that was 
responsible for extending AT&Tôs network into very large venues like 
sports facilities, airports and convention centers.

ÅIndustry Slow Down is More of a timing issue than anything else. 

ÅAll of the tower companies think that 50 percent or less of their sites 
have actually been upgraded to 5G.

ÅDISH has undergone ebbs and flows in its initial 5G build cycle but 
thereôs still a lot of work to be done to reach a 75 percent PEA 
coverage requirement by 2025. 

ÅTMUS is further along with the cycle having completed the bulk of the 
Sprint integration, but they have C-band (and 3.45GHz) spectrum to 
be deployed starting in 2024. 

ÅAT&T (NYSE: T) is a little further behind and will likely be upgrading 
sites for at least 2 more years...





Our customer Technology 

Carriers are all 
focused on 5G 

Understanding 
the upgrades 
ahead of us

What will the 
new releases in 
5G mean for the 

end product

How all this 
impacts us

ωMore equipment 
more towers more 
work

ωRoll out will be 
surgical



Cell Site of the 
future

Using all the 
tools -  

Low Band Radio

Mid Band Radio

High Band Radio

Power Needs Green

Massive Fiber Pipes  





The carrier need for sites based on coverage 

LOW BAND 600 ς 
900 MHZ

MID BAND 1700- 
2500 MHZ 

UPPER MID BAND  
3400-4200 MHZ 

MMWAVE  24 GHZ 
AND ABOVE  .  



5G Antenna Technology makes available user data beam technology 



Iƻǿ ŜŀŎƘ άDέ Ƙŀǎ ƛƳǇǊƻǾŜŘ 



5G Standards and the flow 

5G covers Release 15, 16 and 
17

5G-Advanced is Release-18 
onwards. 

ωIdeally, 18, 19 and 20. 6G should start with Release 
21. 

Based on the current 
industry adoption of 5G, 

there is no reason to push 
the next generation on the 

operators before it's mature 
and everyone is ready to take 

it onboard.



Key Outcomes 

Low Band Radios Mid Band Radios 

/ŀƴΩǘ Řƻ ŀƭƭ / .ŀƴŘ {ǇŜŎǘǊǳƳ ǿƛǘƘ 
a single Radio

2.5 has to be stand alone

AWS & PCS can be on same radio 

mmWave has to be separate .. 



Carrier Networks 



Carriers Claim



Timing ς of 5 G 



5G has a lot more work to be done





Qualcomm Example

ÅIAB ς Internet Access Backhaul



REDCAP ς Reduced capability low battery consumption  







Wireless and Wireline are tied together.







Carrier Spectrum

Carriers will need to deploy Fiber to most sites over the next 10 years
Å T Mobile Example 
Å Deploy 320 MHz of Spectrum ( 3 Sector site no mmWave)

Å Current Capacity ς if all spectrum is deployed
Å  User Traffic alone calls for over 51 G bits per second

Å This capacity will call for 100 G fiber to future sites

THUS ςFIBER AND WIRELESS VERTICAL ASSETS NEED TO ALIGN

Carriers must move to 
Dark Fiber solutions

Edge Data Centers for multi 
tenant sites Valuable 



New Spectrum Band ς Dish and Dell Active 

FCC up and coming Bands  = 12.2-12.7 GHz Bands 

ÁThe 12.2-12.7 band is ideally suited to be made available for increased 
sharing with existing Direct Broadcast Satellites services to allow new use 
ŦƻǊ ǘƘŜ рD ǎŜǊǾƛŎŜǎΣέ 

ÅBand meets all FCC 5G requirements
ÅIt offers at least 500 MHz of contiguous spectrum.

ÅLǘ ŀƭƭƻǿǎ ŦƻǊ ŀ άŦƭŜȄƛōƭŜ ǊŜƎǳƭŀǘƻǊȅ ŦǊŀƳŜǿƻǊƪΦέ

ÅIt promotes international harmonization in this band

ÅIt enables 5G sharing with existing incumbent license assignments and uses.

This will open upmore investment with massive amounts of Broadband capabilities



Wireless Growth  



Fixed Wireless Delivers great solutions to 
homeowners

Verizon indicated that 
peak usage is 65Mbps 

on average

FWA delivers 300 Mbps 
or better.  It is not 
getting impacted 

CBRS and C-Band Drive 
large levels of 

spectrum and capacity 

Mobile Monthly Data Usage = 5.6 GB per month 
Fixed Wireless = 300 GB per month.



Call Model and Capacity Per 
Subscriber

All 
Vendors

2T2R
Avg Use 

10 
Mbps

100 
Mbps

49
Users

Cell

Ericsson 64T64R
Avg Use 

10 
Mbps

100 
Mbps 1000

Users 

Cell

Per Sector Mbps

Capacity 2x20 MHz 224

Average Speed 10

Burst 100

Per Sector Mbps

Capacity 3x20 MHz 2700

Average Speed 10

Burst 100

Calculations derived from Cisco Networks recommended approach for determining users per wireless node 
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Non Line-of-Sight  
Best Effort Data Buckets

Mobile  
Broadband  

Network

Fixed Wireless  
Access Network

Ψ[ƛƴŜ-of-{ƛƎƘǘΩ
( > 3 GHz suitable)

Service Level Agreements

Tablets

Outdoor LTE CPE

TV

Directional  
Antenna

Significantly Better Signal
Than Indoor LTE

Tablets

Indoor LTE Service

Fixed wireless business 
models

Outdoor LTE CPE provides better business case compared to Indoor



North America Telecom 2023 CapEx estimates show 10% 
YOY decline

Å2023 Plan of record information from large carriers has been minimal

Å NTIA funding of $48b via BEAD, Digital Equity, Tribal, Middle Mile

ÅOperator C-Band investment, governmental funding, 5G coverage and capacity are primary catalysts 

ÅSluggish 2023, predicted build velocity/inventories

ÅAT&T 
ÅGovernmental challenges with FirstNet 
Å Financial releases claim 2023 CapEx in line with 2022, however not seeing deployment. 
ÅNationwide 6 week pause (May) 

Åω ±ŜǊƛȊƻƴ
Å Investment in C-Band, rural coverage, fixed wireless, fiber 
Å 20% yoy reduction in CapEx ($23b vs $18b) 
ÅCarrier Additions 

ÅT-Mobile 
ÅShift to quarterly regional budgets 
ÅSupply Chain customers estimate 50% decline in 2023 addressable spend 
ÅRemoving site material from contractor scope and centralizing purchasing 

ÅDISH 
ÅNext objective, 5G broadband service to at least 70% of the U.S. population by June 14, 2023 
ÅSite architecture, channel inventories continue to be very negative toward



Wireless Capital expenditures 

We need to consider BEAD funding on top of this ς EST $7B 2024 and 2025 specific to FWA



C ς Band ς Mid Band Build Out - Population 



The US Carrier View 

Use by Device 
Capable Devices  



Operating Macro Sites Carriers
 

Does not include ς Small Cell numbers vary based on carrier owned and carrier partner 3rd part DAS ς Verizon also 
Has 40,000 mmWave sites both Macro overlay and small cell based (not included above) 



Industry Concerns

ÅCarriers have slowed down Builds

ÅAll Wireless segments are down 
ÅEquipment 

ÅMaterials 

ÅServices 

ÅTowers 

ÅSuppliers are down 50% of revenue YoY 2022 vs 2023

ÅHoping 2024 opens up .  I expect 2025 to be more realistic



Verizon- 
View







Football Game day facts ς Super Bowl 57 

Åсл҈ ƻŦ ǘƘŜ стΣунт ŀǘǘŜƴŘŜŜǎ ǳǎŜŘ ±ŜǊƛȊƻƴΩǎ ǿƛǊŜƭŜǎǎ 
network, equivalent to the 2022 game.

ÅOn game day, Verizon fans used 47.8TB of data in and 
around the stadium, the equivalent of a single user binge 
watching HD video for more than three years.

ÅThe data usage by Verizon customers was up 57% over the 
30.4TB used at Super Bowl LVI in 2022.

ÅThe biggest spikes of wireless data usage occurred during:

ÅThe halftime show

ÅAt kickoff with fans streaming video and web 
browsing

ÅVerizon customers benefited from super-fast speeds in 
the stadium:

ÅPeak: Download speed 4,200Mbps, Upload speed 
324Mbps

ÅMedian: Download speed 2,300Mbps, Upload speed 
71Mbps







Firing
On 
All 

Cylinders 
C Band Spectrum Deployment
Å Finish $ 10 B investment 
Å Create a mid band 5G Model
  

Wireless Network 
Å Create a mid band 5G Model for 
Å Fixed Wireless 
Å Continued Best in Class Mobile

Å Start benefiting on MEC
Å MEC ς Mobile Edge Compute

  

Fiber Networks
Å Create a mid band 5G Model
Å Leverage FiOs
Å Connect Cell Sites
Å Owner economics

  





2023 Verizon 



Network Inside View 

1. 40,000-millimeter wavelength sites are now up and operational

2. Millimeter wavelength will now be used to fill network coverage gaps (like boardwalks at the beach, 

venues, and dense areas)

3. Verizonôs current focus is to build out the remaining C Band 

4. 2/3 of the population is now covered by Verizon C Band spectrum

5. C Band mod projects 5x number of mmWave projects

6. 5G mobility is lacking a good use case ï maybe Private Networks using licensed spectrum will be that 

use case (replacing Wi-Fi in businesses)

7. Fixed Wireless Access should be able to compete with wired broadband in homes ï FWA currently 

supports speeds of 300Mbs.  95% of home users use less than 60Mbs today

8. 5G buildout has shifted from an Urban focus to a rural focus due to the pandemic and people working 

from home.



ATT- View



2023 Business Priorities
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$9-$10B







ÅThe company remains on track with its network expansion commitments and expects to deploy midband 
spectrum to 200 million people by year-end 2023

ÅWill pass 30 million+ customer and business locations in its traditional service area with fiber by the end of 
2025.

Å CEO ōŜƭƛŜǾŜǎ !¢ϧ¢Ωǎ Ǉƻǎƛǘƛƻƴ ŀǎ ǘƘŜ ƭŀǊƎŜǎǘ-scale domestic fiber builder gives it an advantage in managing 
Ŏƻǎǘǎ ŘŜǎǇƛǘŜ ōǳƛƭŘ ŀƴŘ ƭŀōƻǊ Ŏƻǎǘǎ ǘƘŀǘ ƘŀǾŜ ƳƻŘŜǊŀǘŜƭȅ ƛƳǇŀŎǘŜŘ ǘƘŜ ŎƻƳǇŀƴȅΩǎ ŦƛōŜǊ ōǳƛƭŘΦ 

ÅAT&T is already seeing lower maintenance and repair costs where fiber has been deployed. 

ÅThe combination of better initial penetration rates and higher ARPU levels have improved the return case on 
!¢ϧ¢Ωǎ ŦƛōŜǊ ƛƴǾŜǎǘƳŜƴǘǎΦ 

Å!¢ϧ¢Ωǎ recent close of the Gigapower joint venture with BlackRock, AT&T remains committed in its mission to 
bring more Americans access to super-fast, reliable, high-capacity fiber.





T- Mobile 
View



Guidance on Track For Long Term CAPEX 
Forecast



Å View on T-Mobile Operating Sites - 

Å Pre Merger

Å 110K Macros

Å 42K Small Cell /DAS

Å 2022 1Q

Å 99 K Macros

Å 41K Small Cell/ DAS

Å 2022 Q3 

Å 88 K Macros

Å 39K Small Cell/DAS

Å 2023 Jan

Å 79K Macros

Å 41K Small Cell /DAS
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TMO Blocking and Tacking 

Å Unusual Plan of Attack ς But interesting 
ÅQuarterly Budget 

ÅView on usage per cell site
ÅTurn sites down and see if they have complaints

ÅTurn back on if customer impacting 

ÅWork a decommissioning plan if not

ÅDriving capital and Opex to a new level

ÅStill shooting for spend in the $10B Range

ÅNeeds a Fiber partner



Dish- View






