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5G networks are rapidly expanding. Simultaneously, the need for a testbed—not a commercial network—is

increasing to verify aspects such as 5G network security vulnerabilities. Open-source projects in 4G networks

already exist and are implemented similarly in commercial networks. Due to the compatibilty between 5G and

4G networks, 5G networks are being developed and implemented as open-source projects on the basis of 4G

networks. In this study, we review the development trends of 5G open-source projects and simulators that

can be used for 5G research.
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101933, Copyright (2019), with permission from Elsevier
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MAC & PHY
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EX Reprinted from Computer Networks, vol. 173, S. Martiradonna
et al., 5G-air-simulator: An open-source tool modeling the 5G air
interface, Pages no. 107151, Copyright (2020), with permission
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RX CBR ID 119 B 0 SIZE 20 SRC 3 DST 0 D 0.003 0

RANDOM_ACCESS COLLISION UE 12 PREABLE 7 TIME 48

DROP VIDEO ID 681 B 29

PHY_RX SRC 2 DST 7 X 240 Y -130 SINR 3.9366 RB 13 MCS 13 SIZE 1131 ERR 1 T 0.052
PHY RX ...

TX INF_BUF ID 120 B 1 SIZE 1490 SRC 2 DST 3 T 0.052 0

PHY_RX

£7X Reprinted from Computer Networks, vol. 173, S. Martiradonna
et al., 5G-air-simulator: An open-source tool modeling the 5G air
interface, Pages no. 107151, Copyright (2020), with permission
from Elsevier, 7|dt X§ZHM
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3. NetSim
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SHAQ1 GUIZHA| W5 A5 8h= A8 AlEolE
24 HEYA AAYoloA Z2eZ Rdy, v
EQJ3 R&D 12|41 military communication= 9]
et 7] 7ol A A= vl §o2 IR EE|
BE 34 9 8742 ATHTHS), NeSime
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o] TaE7] ARBIACH A A ] AR
gleo]4 7152 PDCP, RRC, RLC 7]%5°] 7414
v12.27} AlE =] AL QL.

3 56 30| 3/ AZEQo] 7 Z2HE £ H|id

[2,61719]
A% | Free56C | Openses | OPEPAr | oo e
= Interface
a0y Go c C, C++ C, C++
S self Docker self self
afopsta | Apache AGPL | OAIPublic | AGPL
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OpenAir

=

= UERANSIM Interface srsLTE SD-RAN

Language C, Java C, C++ C, C++ Java

SDR X[ X 0 X 0

5G Radio

Interface X 0 X 0

Control

Plane 0 0 0 0

User

Plane 0 0 X 0
OAI Public

2lO|MA GPL V3.0 License AGPL Apache
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Release
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3GPP The 3rd Generation Partnership
Project

AMF Access and Mobility Function

AUSF Authentication Server Function

CN Core Network

CNN Convolutional Neural Networks

COTS Commercial Off—the—Shelf

CSFB Circuit Switched Fall Back

CTTC Centre Technologic de
Telecomunicacions de Catalunya

CU Central Unit

DN Data Network

DU Distributed Unit

EEA EPS Encryption Algorithm

EIA EPS Integrity Algorithms

eMBMS evolved Multimedia Broadcast
Multicast Services

EPC Evolved Packet Core
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RU
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SDR
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SMT
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evolved Packet Data Gateway
Frequency Division Duplex

Home Subscriber Server

Long Term Evolution

Long Short—Term Memory models
Mobile Edge Computing
Multiple—Input and Multiple—
Output

Non—3GPP Inter—Working
Function

Narrow Band Internet of Things
NR Encryption Algorithm

NR Integrity Algorithm

Network Repository Function
New Radio

Network Slicing Selection Function
Online Charging System

Offline Charging System

Policy Control Function

Policy and Charging Rule Function
Packet Data Convergence Protocol
Protocol Data Unit

Radio Access Network

Radio Link Control

Radio Resource Control

Radio Unit

Satisfiability

Software Define Radio

Session Management Function
SMS Over SGs

Satisfiability Modulo Theories

State of Energy

Self Organized Network

Single Radio Voice Call Continuity

Im
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UDR Unified Data Repository

UE User Equipment

ULCL Uplink Classifier

UPF User Plane Function

USIM Universal Subscriber Identify Module

VoL TE Voice over LTE
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