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Emerging Connectivity Needs

• Modern private enterprises increasingly rely on reliable wireless connectivity
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Unpredictable Mobility Security



Cellular has been inaccessible for private enterprises 
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Barrier to entry too high! 



CBRS: Lowering the Barrier to Private Cellular

Tier 1 - Incumbent Users

Tier 2 – Licensed Users

Tier 3 – Free Users

SAS

Resource Request

Ensures Interference Protection 
for Higher Tier Users

3550 MHz 3600 MHz 3650 MHz 3700 MHz

Authorize/Deny
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Growing Momentum for CBRS Deployments
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Celona lands Stanford Health Care 
for CBRS Neutral Host Service



CBRS Interference in the Wild

Interference becomes a key bottleneck
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CBRS Interference in the Wild

Poor signal quality Dropped connections Violated SLOs

Interference
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CBRS Interference in the Wild

“General Authorized Access Users shall have no expectation of interference protection from other General 
Authorized Access Users…” – FCC Specs Chapter 96.35 (d)

“… operators are expected to cooperate and resolve interference problems through technological solutions or 
by other mutually satisfactory arrangements…” – FCC Specs Chapter 96.35 (e)

Interference
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Static partitions and its inefficiency

Simple static partitioning is oblivious to fine-grained 
user distributions

Majority of users 
outside 

interference zones?

Interference
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Logistical inefficiency

10OnGo Alliance GAA Coexistence Whitepaper - 2024

Operators manually:
1. Fill out a form
2. Send to SAS

3. Wait for SAS to negotiate with the 
other party to resolve the issue!

Problem: Inefficient & unscalable 
across large, complex deployments



Desirable properties

Predictable Fairness
Benchmark: No user should be 

worse off than static 
partitioning

Dynamic Adaptation
Must adapt channel allocations 

to real-world interference 
conditions

11



Defining Fairness

Operator-based 
Fairness

Cell-based 
Fairness

User-based 
Fairness

For a shared public resource – how to reason about fairness?

Good estimate of deployment scale
Financial barrier to gamification

Ignores deployment scaleOpens room to gamification
Deploy more SIMs     Get higher share
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The recipe for an ideal system

True, Predictable Fairness
Benchmark: No user should 

be worse off than static 
partitioning

Dynamic Adaptation
Must adapt channel allocations 
to real, real-time interference 

and demand conditions
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Beyond rigid partitions

Isolated for OrangeIsolated for Blue

Blue Cell’s Fair Share Orange Cell’s Fair Share 14



Beyond rigid partitions

Isolated for Orange

Blue Cell’s Fair Share Orange Cell’s Fair Share

Isolated for Blue

Blue does not need 
isolation

Can allow orange to 
reuse all its share
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Our vision: Opportunistic Reuse

Isolated for Orange

Blue Cell’s Fair Share

Orange reusing Blue’s Share

Blue unimpacted by 
interference

All orange users' 
interference prone

Allows reuse to 
orange

Maintains isolation

Orange Cell’s Fair Share 16



Our vision: Opportunistic Reuse

Isolated for Blue

Blue Cell’s Fair Share Orange Cell’s Fair Share

Blue reusing Orange’s Share
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Our vision: Opportunistic Reuse
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Core Idea

• Cell-based partitioning provides a starting point for fairness
• Can be inefficient
• Final partitions should be decided based on real user distribution
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Realizing Opportunistic Reuse

• Challenges:
• Telemetry collection
• Incentives and preventing gamification
• Scheduling and allocation
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Telemetry Collection

SASCBRS Design Goal:
Systems with low control 

overhead

SAS
Missing communication 

interface

Need algorithms to 
approximate usage patterns, 
operate on coarse-grained 

measurements

Coordination 
mechanism across 

administrative domains
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Problem 1
Coordination typically happens 

at granularity of hours

Problem 2
Multiple Administrative 

Domains



Realizing Opportunistic Reuse

• Challenges:
• Telemetry collection
• Incentives and preventing gamification
• Scheduling and allocation
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Incentives and preventing gamification

Create incentive structures which makes cooperation the rational choice:
reciprocal sharing, reputation scores

• Cannot rely on good will of all parties involved given commercial pressures
• Free resource hence no notion of currency

How to incentivize selfish parties to cooperate?
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Scheduling & Allocation
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Challenge 1: Accounting for Channel Quality Variations
• Not just quantity but quality of channels matters

• Allocating channels while preserving channel contiguity

Challenge 2: Handling more complex deployments



Conclusion

• The Vacuum Threatens the Ecosystem: The lack of built-in GAA 
coordination risks a "tragedy of the commons
• What Needs to Be Done: We must move beyond voluntary, static 

spectrum partitioning
• Why It Matters: Enterprises will not adopt private cellular if it means 

gambling with unpredictable spectrum contention.
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