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[1] International Telecommunication Union, Recommendation ITU-R M.2160-0,
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Bh' IMT-2030 Framework [CRBRENTWBTENDNBEEE(C. 5 ITBEICDOWTIE IMT-2030
Framework (CTHZ(CEEEHEINTLS . TNENOIEEDLEEEFMICOVTIE. & 5.3-1 ([CTHEED
Jeo REMBVELT, AIRTAM—=/{-T(IX] 5.3-4 (CRUGED E2E (CBIFRE=NRBEIE%Z18
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IESE

(msec,
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IHREZE
(device/kmz2)

INZS

100Gbps (E2E)

1Gbps
(E2E/general)

1ms (E2E/general)

107 (E2E)

cm A—4—
(Fld. LHEBEE)

107 devices/km?

FEE+iBLE+ZE+FH

IMT-2030 Framework

Peak data rate
(under ideal condition per
device)

User experienced data rate
(across the coverage area per
device)

Latency
(over the air interface)

Reliability

(over the air interface)
Positioning

(difference between the
calculated and the actual
horizontal/vertical position of a
device)

Connection density (Total
number of connected and/or
accessible devices per unit
area)

Coverage

(the cell edge distance of a
single cell through link budget
analysis)

Spectrum efficiency

(average data throughput per
unit of spectrum resource and
per cell)

Greater than IMT-
2020

(e.g. 50, 100, 200
Gbps)

Greater than IMT-
2020

(e.g. 300Mbps,
500Mbps)
0.1-1ms

from 1-107° to 1-10~
7

1-10cm

106 - 108
devices/km?

Greater than IMT-
2020.

(e.g. x1.5 x3 greater
that that of IMT-
2020)
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Area traffic capacity
(Total traffic throughput
served per geographic area)

Mobility

(Maximum speed, at which a

defined QoS and seamless

transfer between radio nodes
which may belong to different
layers and/or radio access
technologies (multi-
layer/multi-RAT)

Sensing-related capabilities

(range/velocity/angle

estimation, object detection,

localization, imaging,
mapping, etc.)

Sustainability

- Energy efficiency
(quantifiable metric of
sustainability. It refers to the
quantity of information bits
transmitted or received, per
unit of energy consumption
(in bit/Joule)

- Environmental sustainability
(the ability of both the
network and devices to
minimize greenhouse gas
emissions and other
environmental impacts
throughout their life cycle)

Greater than IMT-
2020.

(e.g. 30 Mbit/s/m?
and 50 Mbit/s/m?)
500 - 1 000 km/h

Could be measured
in terms of accuracy,
resolution, detection
rate, false alarm
rate, etc.

Important factors
include improving
energy efficiency,
minimizing energy
consumption and the
use of resources
(e.g. optimizing for
equipment longevity,
repair, reuse and
recycling)
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31T /EFEE/E | - E-UFiEEBX3E | Security and resilience - Security refers to
i SUIRRE preservation of
- BFES-0E1-4 confidentiality,
2EZRELIEFIUT1D integrity, and
painy availability of
- SEELEENS DT information, such as
EIH-0->9(1C83 user data and
pain signalling, and
protection of
networks, devices
and systems against
cyberattacks such as
hacking, distributed
denial of service,
man in the middle
attacks, etc.
- Resilience refers to
capabilities of the
networks and
systems to continue
operating correctly
during and after a
natural or man-made
disturbance, such as
the loss of primary
source of power, etc.
BEH - PO4AyF CiESHE3s. | Applicable Al-related include distributed
STE&IR. AL, t>Y  capabilities data processing,
— " BEERNSEEL. (the ability to provide certain distributed learning,
BERA>IT%EE | functionalities throughout Al computing, Al
- BEHNSERFTET | IMT-2030 to support Al model execution and
DIJ—9IJ0-IHico enabled applications.) AI model inference,
T AL ICEDE - etc.
SRR - TRz [E BF
(TR ERE S S 0]

$E32




B5G ##E10Y-3 7 LBE IMT-2030 Framework

YRR - B2 HAPS £D>— | - -
LURRIES:
- EVNTO#E(E
(IR PEIRERR L B
tozEHFL)
- A=TAH-TJ1-R
(Network API,
application API)
- RyND=ot> )
miRt> )
= = Interoperability =
(radio interface)

&3k

[1] “I'Beyond 5G #H#E#EE — 6G ADO—RIYT — IONK", HIEHREER, 2020 F£ 6
H30H.

[2] Beyond 5G #EEEER RN IR S, Beyond 5G &SRS, 20205 6 A.

[3] International Telecommunication Union, Recommendation ITU-R M.2160-0,
“Framework and overall objectives of the future development of IMT for 2030
and beyond,” (Nov. 2023).
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E2E Architecture
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[1] “Beyond 5G Promotion Strategy Roundtable Recommendations”, Beyond 5G
Promotion Strategy Roundtable, (June 2020).
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& 6.3-1 100GHz (CH(F5HE E~pk/ERE 20km ORI MEZELL

Sunny Clouds Light Rain Severe
Rain
Transmitter Transmitter Output Power [dBm] 30 30 30 30
(HAPS) Backoff and Loss [dB] -20 -20 -20 -20
Transmitter Antenna Gain [dBi] 40 40 40 40
EIRP [dBm] 50 50 50 50
Propagation Free Space Propagation Loss [dB] -1568.5 -158.5 -158.5 -158.5
distance: 0-20km Atmospheric Absorption Loss [dB] 23 2.3 23 -2.3
Propagation Loss by Cloud [dB] 0] 21 -15.6 -26.9
Propagation Loss by Rainfall [dB] 0 0 -6.6 216
Receiver Receiver Antenna Gain [dBi] 75 75 75 75
(Gateway) Receiver Level [dBm] -3b.8 -37.9 -58.0 -84.4
Antenna Noise Temperature [K] 217.2 217.2 217.2 217.2
Receiver C/No [dBHz] 153.2 1511 1310 104 6
K 6.3-2 100GHz FHEEOERMHE EXIHEZRELL
Modulation 16-APSK QPSK-OFDM 64-QAM-OFDM 256-QAM-OFDM
PAPR [dB] 0.9dB 8.5dB 9.2dB 9.3dB
Symbol length [us] 2.3 (GI=0.4) 4.5 (GI=0.4)
Occupied Bandwidth [GHz] 0.7 2.0 2.0 2.0
[dBHZz] 93.0 93.0 93.0 93.0
Desired Eb/No [dB] 16.7 10.5 18.7 23.8
SNR [dB] 22.7 13.5 26.5 32.8
Coding Gain [dB] @BER=1E-6 5.6 5.0 5.3 5.9
Desired C/No [dBHz] 104.1 dBHz 98.5 dBHz 106.4 dBHz 110.9 dBHz
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6DoF Six Degrees of Freedom
3GPP Third Generation Partnership Project
ACO-OFDM Asymmetrically Clipped Optical OFDM
AGV Automated Guided Vehicle
Al Artificial Intelligence
AlaaS Artificial Intelligence as a Service
API Application Programming Interface
APN All Photonic Network
APs Access Points
AR Augmented Reality
ASIC Application Specific Integrated Circuit
BaaS Banking as a Service
BMI Brain Machine Interface
BtoBtoC Business to Business to Consumer
BtoC Business to Customer
BW Band Width
BWA Broadband Wireless Access
CASE Connected, Autonomous/Automated, Shared, Electric
CAPEX Capital Expenditure
CMOS Complementary Metal Oxide Semiconductor
CPRI Common Public Radio Interface
CPS Cyber Physical System
CPU Central Processing Unit
CsI Channel State Information
DaaS Data as a Service
DCO-OFDM Direct Current biased Optical OFDM
DDoS Distributed Denial of Service
D-MIMO Distributed MIMO
DMM Distributed Mobility Management




oo
=I111
O/

R

£23
=]

aul

DNA Deoxyribonucleic Acid

DRAM Dynamic Random Access Memory
DSRC Dedicated Short Range Communication
DT Digital Twins

DTC Digital Twin Computing

DX Digital Transformation

ECC Elliptic Curve Cryptography
eCPRI enhanced CPRI

EESS Earth Exploration Satellite Service
eMBB enhanced Mobile Broadband

EC Electronic Commerce

ECC Elliptic Curve Cryptography

ECU Engine Control Unit

EHF Extremely High Frequency

ETC Electronic Toll Collection System
EV Electric Vehicle

FA Factory Automation

FDD Frequency Division Duplex

FG-AN Focus Group on Autonomous Networks
FH Fronthaul

FPGA Field Programmable Gate Array
FR Frequency Range

FS Fixed Service

FSPL Free Space Path Loss

FW Firewall

GDP Gross Domestic Product

GEO Geostationary Orbit

GPU Graphics Processing Unit

GPS Global Positioning System

GSO Geostationary Earth Orbit

HAPS High Altitude Platform Station
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HARQ Hybrid Automatic Repeat Request
HEMS Home Energy Management System
HMD Head Mounted Display

HMI Human Machine Interface

HUD Head-up Display

I/F Interface

IC Integrated Circuit

ICDT Information, Communication, and Data Technology
ICT Information and Communication Technology
IDS Intrusion Detection System

IFFT Inverse Fast Fourier Transform

IFoF Intermediate Frequency over Fiber

IoT Internet of Things

IP Internet Protocol

IPS Induced Pluripotent Stem

IPV6 Internet Protocol version 6

ISAC Integrated Sensing and Communication
ISAC-OW Integrated Sensing and Communication with Optical Wireless
ISRU In-Situ Resource Utilization

ISS International Space Station

IT Information Technology

ITS Intelligent Transport Systems

KEM Key Encapsulation Mechanism

KPI Key Performance Indicator

LCT Laser Communication Terminals

LED Light-Emitting Diode

LEO Low Earth Orbit Satellite

LiDAR Light Detection and Ranging

LLS Lower Layer Split

LOS Light of Sight

LTE Long Tern Evolution
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Maa$S Mobility as a service

MAC Media Access Control

MCS Modulation and Coding Scheme
MEC Multi-access Edge Computing

MIMO Multiple-Input and Multiple-Output
ML Machine Learning

mMTC massive Machine Type Communication
MR Mixed Reality

MS Mobile Service

MTP Motion to Photon

MUP Mobile User Plane

NBI Northbound Interface

NGSO Non-Geostationary Orbit

NIST National Institute of Standards and Technology
NLOS Non-Line of Sight

NOMA Non-Orthogonal Multiple Access
NPU Neural network Processing Unit

NR New Radio

NTN Non-Terrestrial Network

o&M Operation and Maintenance

OAM Orbital Angular Momentum

ODD Operational Design Domain

OFDM Orthogonal Frequency Division Multiplexing
ONAP Open Network Automation Platform
OPEX Operating Expense

O-RAN Open Radio Access Network

OSINT Open-Source INTelligence

OTA Over The Air

owcC Optical Wireless Communication

PA Process Automation

PA Power Amplifier
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PCB Printed Circuit Board
PCR Polymerase Chain Reaction
PD-NOMA Power Domain Non-Orthogonal Multiple Access
PDs Photodetectors
PF Platform
PHR Personal Healthcare Record
PHV Plug-in Hybrid Vehicle
PHY Physical Layer
PII Personally Identifiable Information
PMIPV6 Proxy Mobile IPv6
PPM Privacy Policy Manager
PPP Purchasing Power Parity
PUE Power Usage Efficiency
QKD Quantum Key Distribution
QoE Quality of Experience
RaaS Retail as a Service
RaaS Robotics as a Service
RACH Random Access Channel
RAN Radio Access Network
RAS Radio Astronomy Service
RAT Radio Access Technology
RF Radio Frequency
RIS Reconfigurable Intelligent Surface
RMSE Root Mean Square Error
RoF Radio over Fiber
RSA Rivest-Shamir-Adleman
RTT Round Trip Time
SDGs Sustainable Development Goals
SDN Software Defined Networking
SEAL Service Enabler Architecture Layer for Verticals
SISO Single-Input Single-Output
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SNS Social Networking Services

SPOF Single Point of Failure

SR Segment Routing

SRS Sounding Reference Signal

SRv6 Segment Routing version 6

SRv6 MUP Segment Routing IPv6 Mobile User Plane
TAT Turn-around-Time

TCO Total Cost of Ownership

TDD Time Division Duplex

TEE Trusted Execution Environment

ToF Time-of-Flight

TRP Transmission Reception Points

UAV Unmanned Aerial Vehicle

UCN User Centric Network

UE User Equipment

Ul User Interface

UMTS Universal Traffic Management System
URLLC Ultra-Reliable and Low Latency Communications
UX User Experience

V2X Vehicle To Everything

VHTS Very High Throughput Satellite

VR Virtual Reality

VRAN Virtual Radio Access Network

XaaS X as a Service

X-OFDM Mixed OFDM

XR Extended Reality

ZSM Zero-touch network and Service Management
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