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Abstract The current Private 5G use procedure goes through the step of application examination,
use and usage inspection, and can be divided in to application, examination step as a procedure
before frequency allocation, and use, usage inspection step as a procedure after frequency
allocation. Various types of documents are required to apply for a Private 5G, and due to the
document screening process and radio station inspection for using Private 5G frequencies, the
procedure for Private 5G applicants to use Private 5G is complicated and takes a considerable
amount of time. In this paper, we proposed Frequency Allocation Process for Private 5G using a
blockchain platform, which is fast and simplified than the current procedure. Through the use of a
blockchain platform and NFT (Non-Fungible Token), reliability and integrity of the data required in
the frequency allocation process were secured, and security of frequency usage information was
maintained and a reliable Private 5G frequency allocation process was established. Also by applying
the RPA system that minimizes human intervention, fairness was secured in the process of
allocating Private 5G. Finally, the frequency allocation process of Private 5G based on the
Ethereum blockchain was performed though a simulation.
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Table 1. Comparison between HTTP and IPFS

HTTP

IPFS

Centralized Storage

Decentralized Storage

Load the server address
where the data is stored

Data is loaded by
requesting an encrypted
hash value

Unable to load data in the
event of a server issue

Data can be loaded even
if there is a problem with
a specific network

Temporary traffic issues

may occur

No traffic problem

Requires a central server
and incurs costs

No central server require
d, distributed and stored
on the IPES network

Industry standardized

The industry is not
standardized, but the
base is expanding

Access is supported

Access via HTTP, or

—under all conditions | connect affer self-setup
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Fig. 3. Blockchain based frequency allocation process for Private 5G
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Table 4. Function types and functions of smart
contract(NFT Minting)

Function Tvpe Role
Private 5G

license(NFT) minting
Change ownership of

Private 5G
license(NFT)

create() Minting

Change

transferFrom() .
ownership

Table 5. Function types and functions of smart contract
(Application for Private 5G allocation)

Function Type Role
Create Private 5G
allocation application
smart contract
Periodic update of
Update base stationprimary user’s base
utilization data | station utilization
information

Create new

Pri_5G0 smart contract

update_Data()

(Check smart contract

payTofre() Behavior of working without
smart contract
any problem
Frequency allocation
) f i
doSend() Coin reward ee paid to

Frequency NFT
minting Institution
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