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Spectrum refers to the range of electromagnetic wave frequencies, widely used in 
wireless communication. It functions like "information highways," allowing devices 
to transmit and receive data over different frequency bands. 

Background
Spectrum



• In wireless communication systems, the spectrum is a 
limited resource that requires dynamic allocation among 
different users.

• Traditional static spectrum allocation methods result in low 
utilization efficiency, while spectrum sharing can 
dynamically enhance resource utilization.

Background
Spectrum Sharng



Background
Decentralized Spectrum Sharing System

• Using environment sensing to determine whether a slice should be evacuated by a Type 2 user 

because a Type 1 user needs the spectrum 

• Receiving notifications from Type 1 users about their impending need for spectrum slices 

• Communicating with each other to make decisions about some of the N slices.



Why decentralized?

Fairness, Trust

Why Blockchain?（weakness: high energy consumption and processing 

speed issues）

Transparency, Automation,  and Robustness with PBFT
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Methodology
Reason



Overview of Blockchain-Enabled Spectrum 
Sharing System



Functions of Spectrum Request Module: Create Request, 
Manage Status, Persistence, Module Interaction

Methodology – Spectrum Request

Field Type Description

Creator String Address of the request creator

Organization String Organization to which the request belongs

UserType String Types of Users (AFC, LPI,…)

Bandwidth Int32 Required bandwidth (MHz)

Duration Int32 Duration of the required spectrum allocation (Seconds)

BidAmount Coin Bid Amount

Status String Status of the spectrum request (Pending, Failure and Success)

RequestTime Int64 Time of the spectrum request

RequestId Int64 ID of the spectrum request

MsgCreateRequest to SpectrumRequest



Methodology – Spectrum Allocation

Field Type Description

AllocationId uint64 Automatically generated unique allocation record ID

RequestId uint64 Associated request ID (inherited from SpectrumRequest)

Creator string Address of the allocated user (inherited from SpectrumRequest)

Organization string Organization to which the allocated user belongs (inherited from 

SpectrumRequest)

User_type string User type (e.g., SP, LPI)

Channels repeated 

Channel

Information on allocated channels (supports multiple channels)

Bandwidth int32 Total allocated bandwidth (MHz)

Start_time int64 Start time of the allocation

End_time int64 End time of the allocation

Priority int32 Dynamically computed priority

Status string Status of the allocation: Active, Released, Pending

AllocationType string Type of allocation (e.g., Auction, Manual, Dynamic)



• Initialize Spectrum Channels

• Fetch Pending Requests

• Priority-Based Allocation, Conflict Resolution, Expired Allocation Management 

• Allocate Spectrum Resources

• Handle Allocation Failures, Event Notification, State Updates

Methodology – Spectrum Allocation



Methodology
Spectrum Sharing in 6GHz wifi-6E and 6G devices

Channel Distribution

LPI(Low Power Indoor) will be available in all 6GHz 

bands.

SP(Standard Power) and VLP(Very Low Power) are only 

available in U-NII 5 and U-NII 7 



• Priority Calculation 

• User type and Organization
priorities, emphasizing public safety 
and regulated usage.

• Bandwidth efficiency, encouraging 
low-bandwidth usage.

• Duration penalties, preventing 
monopolization of the spectrum.

• Bid normalization, balancing 
monetary incentives with regulatory 
needs

Methodology
Spectrum Sharing in 6GHz wifi-6E and 6G devices



• Retrieve and and Prioritize Pending Requests:

• Iterate Through Pending Requests

• Handle Conflicts

• Attempt Channel Allocation

• Successful Allocation

• Save Allocation

• Update Request Status

• Finalize and Log

Methodology
Auto Spectrum Allocation Algorithm



• Ignite CLI(Latest Version)

• Programming Language: Go

Implementation



Test – Spectrum Request



Test – Channel 



Test – Spectrum Allocation



• On Going

Test – Spectrum Allocation



• Debug

• Evaluation: Robustness, Resilience

• Dynamic Spectrum Allocation(FCC Policies)

…

Future Work
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