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NTN and TN Integration

®

Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service
Provided Timing

This shows an overall NTN-TN
convergence image. Satellite BB,
Satellite loT, Satellite
Observations are integrated with
TN communication.
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Use case
overview

Connectivity to conventionally
unconnected objects with Satellite-
broadband.

(convergence of TN and NTN-BB)

Satellite Satellite
BN

g‘m 'J

.
—

Satellite Aircraft

Satellite

Throughp
ut

* >100Mbps for moving platforms
* >10Mbps for cellphone
* >1Mbps for first responder

GW

Train Core NW

Latency

e <20ms

Coverage

* Rural areas, ocean, etc.

Terminal type

* Dish terminal on platforms
* Handset type mobile phone

Frequency

* Ku Ka for dish terminals
* Sub-6GHz for mobile phones

-

Expected Service
Provided Timing

Year 2025~30

Data and control center

First Responder communication and disaster relief
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Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service
Provided Timing

Expand loT service coverage,
collecting information in
conventionally TN unconnected,
such as buoys, containers and
animals in forests.
(convergence of TN and NTN loT
services)

Kbps level

No requirement

Rural areas, ocean, etc.

Portable

Low band (such as L ,S, etc.)

Year 2025~30

-

i

Technical Challenges and issues/difficulties to overcome this scenario includes;

1. Unified Protocol and Multi-Connection Technology for IMT and satellite

2. Intelligent High Dynamic Routing and Inter-satellite Optical Interconnection Tec.
3. Satellite-Ground Network O&M and Resource Management

4. Unified terminal for IMT and satellite communication

Highly expected international cooperation to overcome such challenges/issues.
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High-Precision Positioning &Navigation

®

Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service
Provided Timing

Integration of positioning and
navigation for critical applications,
such as remote driving, precise
agricultural applications.
(convergence of GNSS and
communication)

No requirement

<20ms

Full coverage of earth

Convergent terminal for positioning
and communication

No requirement

Year 2025~30

»GM

High accuracy required scenario with Low
Latency in Satellite communication.

x Satellite
@, ..

\ Satellite

L oW

-y

Data and control center

—

Technical Challenges and issues/difficulties to overcome this scenario includes;

1. Unified Protocol and Multi-Connection Technology for IMT and satellite

2. Intelligent High Dynamic Routing and Inter-satellite Optical Interconnection Tec.
3. Satellite-Ground Network O&M and Resource Management

4. Unified terminal for IMT and satellite communication

Highly expected international cooperation to overcome such challenges/issues.
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G
Sensing and Communication Service Integration
Remote sensing and data Satellite
transferring by the same
Use case overview satellite node. (convergence of

Earth observation and

Communication)

>100Mbps for data transfer S —— . S satellite GW
\ ~ @ >

Throughput xx resolution for earth I-

observation

[
[
[
| =

Latency <20ms | Accident
| and fire

Coverage Full coverage of earth | Data and control
| center
— _ Terrestrial
Terminal tvbe Dish terminal M | T | ] Y
yp Mobile terminal -0——0

Technical Challenges and issues/difficulties to overcome this scenario includes;

1. Unified Protocol and Multi-Connection Technology for IMT and satellite

2. Intelligent High Dynamic Routing and Inter-satellite Optical Interconnection Tec.
3. Satellite-Ground Network O&M and Resource Management

4. Unified terminal for IMT and satellite communication

Highly expected international cooperation to overcome such challenges/issues.
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Frequency Ku Ka and Low band

Expected Service
Provided Timing

Year 2025~30
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Tech to be used

Use case

UC Overview

Existing solution

KPI

Challenge

Expected Benefit

Expected Service
Provision Timing

GEO or LEO + Image analysis

Remote monitoring of river water level and snow
accumulation around railways, combining with NTN
and single-board computer.

To realize the measurement of water level and snow
depth through the analysis of images or videos
taken by the cameras installed near the river.

None

Throughput Latency Coverage

Several Mbps - Remote area

1. Inability to cafry out measufements due to lack
of personnel.

2. Personal injury accidents caused by working in

hazardous areas.
3. Inability of measuring personnel to reach the site
due to heavy snowfall.

3 W R
havi AN o
TR P

1. Acquisition of observation data regardless of
weather

2. Supplementing staff shortages and reducing
operating load by using data analysis

Year 2023-2025

Although there is a tendency for snow accumulation to decrease as
global warming progresses, various natural disasters have been seen
due to recent extreme weather. Working near rivers under such
conditions is dangerous and may lead to the worst-case scenario.
Mechanizing surveying operations such as image analysis allow us to
avoid hazards as well as eliminating variations in measurement result
caused by manual work. As a disaster-prone country, there are high
expectations for data preservation, and it is expected to use for
sharing information not only to Japan but also to other countries.
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Herd Management

Tech to be used

Use case

UC Overview

Existing solution

Challenge

Expected Benefit

Expected Service
Provision Timing

GEO or LEO + LPWA

Cow's herd count management integrated with
LPWA

By attaching LPWA tags to cows, we can
achieve the automation of headcount
management for cows moving around on the

vast ranch.
None
Throughput Latency Coverage
Several ) Suburban
Mbps area

1. Reducing personnel operating cost at
public ranch

2. Reducing the workload of patrolling vast

ranch

Reducing operating costs and time, and
mitigating labor shortages

Year 2023-2025

Walking around a vast ranch is physically taxing and managing
each numbered cow is not easy. As an initial introduction, reduced
operating costs and workload in herd management are expected.
In future, collaboration with the ranch's own physical condition
management system (requires LTE communication) will be
expected. There is also the possibility of technology diversion to
other livestock. Demand is also expected in overseas countries
(US, Australia etc.) where grazing area is larger than Japan.
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Collaboration between Disaster Medical Sites and Hospitals ))(GM

Tech to be used

Use case

UC Overview

Existing solution

KPI

Challenge

Expected Benefit

Expected Service
Provision Timing

LEO

Means of communication among disaster
medical sites and hospitals

Provides collaboration among disaster sites and
hospitals, and access to EMIS by installing
antennas on emergency medical vehicles

None
Throughput Latency Coverage
Tens of ) Urban/subur
Mbps ban area

Due to communication disruption at the disaster

site ;

1. Unable to contact nearby hospitals (unable
to cooperation)

2. Unable to access to EMIS (unable to
system cooperation)

1. Time saving for deciding on treatment
methods and transport destinations

2. Smooth information sharing among field
responders by communication equipment

Year 2023~2025

In addition to providing medical treatment at the disaster site and a
means of communication with hospitals, it enables to access to EMIS
(Emergency Medical Information System), which enables appropriate
treatment and transportation by checking the operating status of
nearby hospitals. It enables to provide optimal treatment by linking
with a platform that centrally manages health information (medical
history, hospital visit history, etc.).This use case is expected to be as
an advanced initiative for the promotion of NTN, which combines both
aspects of communication as a means of contact and as a means of
accessing data.
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Tech to be used

Use case

UC Overview

Existing solution

KPI

Challenge

Expected Benefit

Expected Service
Provision Timing

LEO + EV

Providing power supply and communication
through electric vehicles in the event of a
disaster.

Provides power supply and communication

services in disaster areas by installing antennas

on electric vehicles.

None
Throughput Latency Coverage
Tens of ) Urban/subur
Mbps ban area

Ensuring power supply and communications in
evacuation shelters

With availability of communication;

1.

wn

Sharing information using safety
confirmation and collection of damage data
by local governments

Reduction of mental stress

Obtain surrounding information (damage,
distribution of supplies, etc.)

Source : https://www.softbank.jp/corp/news/press/sbkk/2022/20220214_01/

Year 2023~2025

Telecommunications, now indispensable in daily life, is expected to be
used especially for information gathering and communication during
disasters. Many disaster victims become anxious when their daily
communications become unavailable during a disaster, and the
system is expected to reduce their stress. This case can be used not
only during disasters, but also for special events, and is expected to
be used as an alternative to wired communications, which take time to
prepare.
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Mobility

Tech to be used

Use case

UC Overview

Existing solution

KPI

Challenge

Expected Benefit

Expected Service
Provision Timing

LEO/HAPS + Connected car

Standardization of eCall at Connected cars

By equipping vehicles with communication
devices, it is possible to realize the rescue of
accident vehicles using eCall.

None
Throughput Latency Coverage
Tens of ) Urban/subur
Mbps ban area

1. In case of the accident in dead zones, it is

unable to call for help

2. If the passenger cannot call, it will lead to

a delay in rescue

1. Expansion of the areas where rescue is

possible using eCall even outside of
cellular coverage.

2. Communication-based loT collaboration

and updating of vehicle-mounted systems

Year 2025-2030

Since April 1st, 2018, it is mandatory to equip new vehicles sold within
the European Union with eCall. While advancements in autonomous
driving technology focus on "safe driving," there is also an expected
demand for the implementation of eCall services that prioritize post-
accident response. As there are still areas without cellular network
coverage, there is anticipation for satellite communications to
compliment the coverage. Additionally, by integrating with loT, there is
the potential for applications such as reassessing insurance premiums
based on accumulated driving information and detecting vehicle
maintenance timings.

©2025 XG Mobile Promotion Forum. All rights reserved
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Tech to be used

HAPS

Use case

Means of communication in mountainous areas

UC Overview

Emergency communication methods for forestry
workers

Existing
solution

None

Throughput Latency

Coverage

Suburban
Tens of )
/mountainous
Mbps
area

Challenge

In mountainous areas, where communication is
not available, there is a risk of life-threatening
situations as contacting for rescue becomes
impossible in the event of workers getting
injured.

Expected Benefit

1. Life saving of the injured in mountains

2. Communication among workers and remote
responders

3. Improve work efficiency by sharing on-site
photos of tree growth conditions

Expected Service
Provision Timing

Year 2025-2030

According to MAFF data, number of forestry workers in 2015 are
decreased to 45,000 (11,000 people are 65 years and over) compared
to those in 1990 by 55,000 (decreased 3,000 people of 65 years and
over). It is expected to be used as a means of emergency
communication to protect current workers and promoting loT in view
of the declining workforce and aging of the industry. With the "Green
Employment" project that started in 2003, a certain number of
inexperienced workers are finding employment, and remote
monitoring and work instructions are expected to be a great help.

©2025 XG Mobile Promotion Forum. All rights reserved




Unmanned Delivery (by HAPS) )XGM

Tech to be used

Use case

UC Overview

Existing solution

KPI

Challenge

Expected Benefit

Expected Service
Provision Timing

HAPS + Location data

Delivery by small drone

By equipping small unmanned drones with
location data, unmanned delivery to specific
locations is made possible.

None
Throughput Latency Coverage
Several ) Urban/subur
Mbps ban area

Shortage of delivery staff due to increased
demand by popularity of food delivery and
flea market application

Increased cost on the transportation
industry due to free shipping etc.
Increased operations due to redelivery
Development of laws for air mobility

Reduction of delivery burden for small-
sized packages

Digital transformation (DX) of the
transportation industry in data
management

Year 2025-2030

Delivery demand has been rising due to new services and impact of
COVID-19. The issue that stands out is the shortage of delivery staff.
The service by equipping small drone with location data and enables
unmanned delivery to unique locations have benefits including
operation/fuel reduction for transportation industry, and same day
delivery for users by shipping from nearby logistics center. It can also
be used for transporting supplies during disasters. However, there is
currently no established system for small drone to conduct aerial
deliveries. It is anticipated that the development of regulations will
enable smooth and efficient aerial delivery services.

©2025 XG Mobile Promotion Forum. All rights reserved



Advanced Airport Control

YGM

Tech to be used

HAPS + Sensing + Location data

High-density operations through advanced
control management

Use case

Combining connectivity and sensing to

LIS L] achieve optimization of operation and routes.

Existing solution None

Throughput Latency Coverage

Several

milliseconds Urban/Subu
Tens of Mbps rban
to tens of oo
o Maritime
milliseconds

Prolonged wéiting time for tékeoff/landing

Challenge Data acquisition for flight path judgment

N =

Shortened waiting time for takeoff/landing
through the utilization of location and
sensing data

2. Determining flight path based on more
detailed weather data than before than
before

3. Reduction of CO, emissions through
optimal flight path

Expected Benefit

Expected Service
Provision Timing

Year 2030 and later

According to the International Air Transport Association (IATA), global
aviation demand has shown signs of recovery as of June 2022. The total
revenue passenger kilometers (RPK) increased by 76.2% compared to
the same month last year, surpassing 70% of pre-pandemic levels. It is
also forecasted to reach 101% of pre-pandemic levels by 2025. Prolonged
waiting times during takeoff/landing not only create a negative impression
for passengers but also require optimization from the perspective of
smooth flight management. Detailed weather data obtained from the
stratosphere enables better understanding and prediction of weather
conditions, providing valuable insights for determining and modifying flight
path. Additionally, flight path optimization is expected to contribute
towards achieving a carbon-neutral world.

©2025 XG Mobile Promotion Forum. All rights reserved
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Use case overview

Throughput

Latency

Coverage

Terminal type
Frequency

Expected Service
Provision Timing

To reduce damage by detecting signs of
landslide occurrence and promptly warning
downstream areas

* Monitoring of landslide morphologies

* Monitoring of natural dam water level

* Detection of debris flow (wire sensor)
Although this technology already exists, it is
currently difficult to secure low-cost
communication methods in mountainous areas.
Satellite NB-loT enables monitoring at lower cost
over the wider areas.
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kbps level

<600ms

Mountainous area

NB-loT

L-band, S-band

Year 2025~30
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https://www.takuwa.co.jp/case/case3.html
https://www.river.go.jp/portal/?region=80&contents=multi
https://www.river.go.jp/portal/?region=80&contents=multi

Public Safety LTE YGM

To Provide seamless Public Safety LTE service for areas
outside cellular coverage or in the event of base station PS—LTE

failure due to disaster by using satellite lines. © W (LTE) BIREEMAL. FEEN TR ERCRBF O 2 L.
_______ - —REDAT— T+ EIEEELTERTEE.

Public Safety LTE: - DHEERAOLRFBRETLOLT

A shared-use mobile communication network that — HEEF-LIMFRREMOARTHRERORR

enables high-speed data communication as well as voice — EERAROHMERLEIAHEA R

Use case overview communication using LTE. MIC aims to establish a

verification system for the basic functions of PS-LTE,
conduct functional verification in actual fields in
cooperation with related organizations, and study
operational issues and measures for social
implementation in FY 2020, with the aim of starting full-
scale operation in FY 2022.

Throughput

https://www.soumu.go.jp/johotsusintokei/w
hitepaper/ja/r04/html/nd243420.html

Latency

Coverage Areas outside of terrestrial LTE coverage

Terminal type Normal UE Compliant to 3GPP

Frequency 3GPP Band

Expected Service Provision

oy Year 2025~30
Timing

©2025 XG Mobile Promotion Forum. All rights reserved


https://www.soumu.go.jp/johotsusintokei/whitepaper/ja/r04/html/nd243420.html
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Sensing

Use case overview

Throughput
Latency

Coverage

Terminal type

Frequency

Expected Service Provision
Timing

The use of sensing data provided by earth
observation satellite is increasing in specialized
areas such as weather observation and military.
On the other hand, research and development of
sensing technology for private-sector applications
is also progressing, and in 3GPP Rel-19, a study
item on sensing using mobile networks and base
stations for terrestrial and indoor applications has
been started, and discussions on use cases and
network services are ongoing.In the future, mutual
integration of sensing data between TN and NTN is
expected to improve the accuracy of analysis and
expand to various private services.

N/A

N/A

Nationwide (Ground + Sea)

N/A

Year 2030 and later

| m §
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Earth-graphy

Study on Integrated Sensing and Communication
[F5_Sensing)

wamus [N

https://www.3gpp.org/ftp/tsg_sa/TSG_SA/TSGS 9

6_Budapest 2022 06/Docs/SP-220661.zip
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https://earth.jaxa.jp/ja/eo-knowledge/remote-sensing/index.html
https://earth.jaxa.jp/ja/eo-knowledge/remote-sensing/index.html
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Complementary Service by NTN

®

Tech to be used

LEO, 5GNR

-5G Service at TN outside coverage
-TN Backup to big NW failure/disaster
-Reinforcement of government NW

Use Case

Global connectivity for transportation,

UC Overview energy and health sector 5G use case

Existing Solution None

Throughput

Latency Coverage

KPI DL:10-15Mbps
UL: ~1Mbps

25-42ms
(max. RTD)

Outside of
TN Coverage

»GM

NTN payload
Feeder \ Service
link Uu  link
- ’
NG — -
- [ ]
5GC gNB  Gateway UE

1. Doppler effect
2. Latency/Delay
3. Inter-system connection
4. Install functionalities to smart phone

Challenge

—

Large ecosystem of standard products

Expected Benefit
and components

Expected Service
Provision Timing

Year 2025 or 2026

The 5G NTN business opportunity:

* Dedicated satellite network for national or regional security and
sovereignty in addition to terrestrial fixed and mobile networks

* A supporting complement to the existing 5G cellular networks for
additional coverage at lower costs (roaming partner solution to
existing MNOs)

* An emergency fall-back system if parts, or all, cellular systems fail to
function (resiliency)

Eco-System:

Reuse of the mass market 5G smartphone ecosystem and CSP

subscriber base for satellite communication is what sets 5G NTN aside

from anything else on the market.

©2025 XG Mobile Promotion Forum. All rights reserved




Unmanned Delivery (by Satellite) )XGM

Tech to be used LEO

®

Use case Unmanned delivery

Automated delivery by smart mobility (self-

UC Overview driving car and drone etc.)

Existing solution None
Throughput Latency Coverage
KPI
<1Mbps ) Suburban/
urban area

» Establishment of flight operations
including autonomous driving
» Cooperation between cellular and

Challenge satellite communications
« Installing the satellite terminal onto the In 2030, Japan will face a labor shortage due to a rapidly
drone shrinking population. Particularly mountainous areas and
* Legal development its surrounding area will see increased number of

shopping refugees due to reduced public transportation
and retailers. It is important to build an automatic delivery
system that utilizes smart mobility such as self-driving

Expected Service Year 2025~2030 cars & drones as counter measures.
Provision Timing

» Efficient delivery
» Solution for labor shortage

Expected Benefit

©2025 XG Mobile Promotion Forum. All rights reserved



BCP for Cellular Communication

Tech to be used

Use case

UC Overview

Existing solution

KPI

LEO+Domestic vessel+Base station

To provide communications for mobile phones from domestic
vessels at the time of disaster

Cellular base stations equipments are installed on board
domestic vessels to provide cellular communications from the
vessels by using satellite communications as a backhaul line.
In the event of a disaster, this contributes to rapid restoration
in areas where restoration is difficult. During normal times, Wi-|
Fi is provided for crew members.

Cable laying vessel “KIZUNA”

Throughput Latency Coverage

Challenge

1. Communication failure due to collapse of base station in the
event of disaster

2. Prolonged communication recovery time due to damage to
the land route

3. Delay in safety confirmation due to communication
disruption

Expected Benefit

1. Swift communication restoration

2. Early safety confirmation

3. Reduction of mental stress

4. Obtain surrounding information (damage, distribution of
supplies, etc.)

Expected Service

Provision Timing

Year 2023~2025

Normal
time

K Domestic
Vessel
Disaster
== .
s'%
&
LTE/5G
QY (or v
Domestic
K \/wl ) Land

UT : User terminal for satellite communication NB : Cellular base station equipment

Cellular communication has become an essential infrastructure for daily life,
swift recovery is required in the event of communication disruption due to a
disaster. It is necessary to have BCP measures throughout Japan as it is
essential not only for confirming safety in disaster-stricken areas, but also
as a medium for communicating and gathering information. The solution of
approaching from the sea using a “shipboard base station” that was
operated during the Noto Peninsula earthquake in 2024 has proven to be
technically feasible. Increased numbers of such stations will enable to
respond quickly and flexibly. Price reduction might be possible if it could be

introduced to all existing (approx.7,000) vessels.

©2025 XG Mobile Promotion Forum. All rights reserved



Overall Vision of 6G NTN and TN convergence/integration ))(GMF

®

Use case overview

Throughput

Latency

Coverage

Terminal type

Frequency

Expected Service
Provided Timing

This shows an overall NTN-TN m@,,,,, < >

convergence image. Satellite BB,

4
Satellite loT, Satellite Observations .:

Remote a.rea

HAPS are integrated with TN
roadhand

communication.

>100Mbps

<20ms

Rural areas, ocean, etc.

Dish terminal(fixed)
Mobile phone

Ku Ka S sub-6G

Year 2025~30 - Disaster relief
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Mobility in the Ocean

Tech to be used

Use case

UC Overview

Existing
solution

KPI

Challenge

Expected
Benefit

Expected Service
Provision Timing

LEO or HAPS + Mobile direct

Ocean observation, communication provision to ships
and ferries, safe operation system for small ships, etc.

Offering seamless NTN mobile direct communication
services in the ocean for various use cases

Satellite phone service, etc.

Throughput Latency Coverage

Several kbps to

several Mbps i Ocean

1. Network: Implementation of TN/NTN linkage system,
seamless handover, land-sea seamless, provision of
D2D services, etc.

2. Terminals: Sea specification of antenna equipment,
compatibility of communication capacity/speed with
compact size and power saving, etc.

3. Communication quality: Same communication
environment as on the ground, stable connectivity, etc.

YGMF

Satellite

N7
T,
HAPS

Provision of NTN services to the ocean

Large vesse Ocean

observation

In the conventional satellite phone service in the ocean, a
dedicated terminal is required, and communication speed
and capacity are limited. Mobile direct by LEO/HAPS is
expected to realize a faster and larger capacity service
using the same mobile terminal as on the ground, such as a
smartphone.

Year 2025-2030

It is expected to provide a seamless mobile direct
communication service by NTN in the ocean and use it for
various use cases such as ocean observation, communication
provision to ships/ferries, and safe operation system for small
ships. Different services require a wide range of communication
speeds and required costs, and flexible service provision is
required.

©2025 XG Mobile Promotion Forum. All rights reserved
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Tech to be used

Use case

UC Overview

Existing
solution

KPI

Challenge

Expected
Benefit

Expected Service
Provision Timing

HAPS

Rapid restoration of mobile communications services
(LTE/5G) in the event of a disaster

Provides direct communication services (LTE/5G) to
mobile terminals by utilizing highly mobile HAPS in
areas where terrestrial communication services are
difficult to provide in the event of a disaster
(To improve the mobility of HAPS, use portable GW
stations or backhaul lines via satellites.)

Large zone base stations, transportable base stations
by vehicles or ships, etc.

Throughput Latency Coverage

Several Mbps - Disaster area

Disaster Countermeasures (by HAPS) Y GMF .

bl

0\ geas

m L

In some disaster-stricken areas, it may be difficult to
move portable base stations, and it may take time to
restore mobile communications services.

Faster recovery of mobile communications services
compared to existing solutions, especially in disaster-
stricken areas where mobile base stations are difficult
to move.

Year 2025-2030

Recently, a number of natural disasters have occurred in Japan,
such as the Noto Peninsula Earthquake. Expectations for the
practical application of HAPS as a means of disaster
countermeasures are growing among telecommunications carriers.
The direct communication service to mobile terminals by HAPS
does not depend on the 3GPP NTN standard and has the
advantage of being compatible with a wide range of existing
terminal models, leading to the ability to provide a lifeline service
to a larger number of users, especially in use cases such as
disaster countermeasures.

©2025 XG Mobile Promotion Forum. All rights reserved




Video Transmission from Remote Areas and Drones S {GMF
J

Tech to be used HAPS

Video transmission via mobile communications .
Use case . Mo
services (LTE/5G) from remote areas and drones : 5\\\
h -
Real-time video transmission from a terminal mounted on a . - ’—

drone, etc., using high-speed uplink data communication
via HAPS from remote areas or airborne areas where
terrestrial communication services are out of range

UC Overview

EX|st!ng LTE airspace plan, etc.
solution
Throughput Latency Coverage
KPI Remote or

Several Mbps - .
airborne areas

1. In some areas, it may be difficult to provide
communication services to drones using existing
terrestrial networks (such as LTE airspace plan)

Challenge 2. In NTN, future technological development is required to
realize uplink high-speed data communication from The direct communication service to mobile terminals by HAPS
mobile terminals with limited transmission power. has the feature of realizing high-speed data transmission,
1. ltis possible to transmit images using mobile terminals especially on uplink where terminal transmission power is
from areas outside the range of terrestrial networks, severely limited. Therefore, it is possible to realize not only
Expected and can be used for various use cases such as services such as text messages and voice calls, but also
Benefit ) broadcasting, surveillance, life-saving search, etc. services that require high-speed communication, such as video

It is possible to realize seamless real-time transmission transmission from remote areas using drones and buoys on

of drone aerial images by supplementing existin . .
communication ser?/ices):/ia {;‘ﬁrestria, ngtworks_g the sea, etc. It is expected to be used as a use case especially
for industry.

Expected Service
.. . . Year 2025-2030
Provision Timing ©2025 XG Mobile Promotion Forum. All rights reserved




Use Cases of NTN

10

11 12 13 14 15 16

. |Observati Provision Video
Broadban . Sensing Collabora | A
d loT High- and on of tion of Power Communi Disaster transmisg
NTN and /Communi|Precision | River Supply cation . . IComplem[Unmanne| BCP for Disaster | ion from
Communi . .. |Communi Herd |between Unmanne/Advanced|Detection| Public i L
TN . cation |Positionin . Water . and - Methods . . . . entary [d Delivery| Cellular | Mobility |Prepared| remote
Case . | cation K cation Managem| Disaster .| Mobility . d Delivery| Airport in Safety | Sensing . | .
Integratio X Outside g& X Level & X Communi in . Service (by  |Communi| (Marine) ness areas
Outside " .. | Service ent Medical . ._|(by HAPS)| Control [Mountain| LTE 5 .
n of TN |Navigatio . Snow . cation to Mountain by NTN |Satellite)| cation (HAPS) and
of TN Integratio Sitesand| _. ous Areas|
Coverage Coverage n n Accumul Hospitals Disaster ous Areas drones
g ation . Areas (HAPS)
Image - U8 iRy
Broadb
° ° - - - - - ° ° ° - - - - - - - - ° - - -
and
Mobile
. - - - - - - - - - - ° ° - - - - ° - - o - -
Direct
loT ° - ° - - ° ° - - ° - ° - ° - - - ° - - - -
HAPS | @ - - - - - - - - ° ° ° ° - - - - - - ) ° °
'Sensina
Locati ® - - () () - - - - (] - [ ) ° - - ® - [ ) (] - - -
n
IMobiIity - - - ° - - - ° ° ° - - - - - - - ° ° ° - -
NTN-TN}
ntegrati e () ® ® () - - - - - - - - - o () ® [ ) - () - -
on

% Shown in Gféén are selected cases.
©2025 XG Mobile Promotion Forum. All rights reserved



NTN-TN interworking (Overall Vision of 6G NTN and TN convergence/integration)\,(GM

C

F=
@

Target industries for cooperation to resolve issues
Radioco Optical
. . . mmunic lcommun| Satellite| HAPS
No. Challenges Details (Subdivision) e || e lato)l NTN ™™ ation [Terminal ication ii‘é:ter; SD-WA yufac|manufa
r operator|operator|equipme| vendor |equipme] ogr vendor | turing |cturing
nt nt vendor | vendor
vendor vendor
IConfirmation of required Standardization/industry group trends [ )
1 mmunication requirements for
co unication requirements fo User company trends [}
target use cases
[SD-WAN] Unification of specifications for communication bearer switching and °
5 Mechanism of TN/NTN NW traffic bonding/blending between UT & network side.
integration [TN-NTN carrier network connection method] Unification of network ° ° °
interfaces/protocols
3 Development of terminal -Unification of chipset/SIM/antenna etc. °
icompatible with both TN/NTN -Developing antennas with shapes tailored to use cases [
« Billing system integration for TN/NTN integration (] (] [ ]
- Design/development of visualization system for usage status, etc. [ J [ J [ J
4 |Development of customer PF - -
- Design/development of line management system [ [ [
- Design/development of communication optimization system [ J [ J [ ]
* Definition of ideal interwork mechanism for each NW (TN/NTN) [ [ [
Technical consideration for * Examining the optimal means of NW integration (possible idea)
> institutionalization —SD-WAN ’ ° ) [
—Inter-operator roaming
—Others
Consideration of the application scope IConsider & determine whether TN standards can be followed in line with the system collaboration
6 - PP P (interwork) planned to be implemented in society (Authentication method, frequency, [} [ ]
of existing systems L .
lcommunication equipment)
) ICoverage enhancement [ ) [ ] [ ] [ ] [ ]
Collaborative Coverage " "
7 ratv verag Dual coverage/multi connections [ [ ) [ ) [ ) [
. ICell Management [ [ [ [ ] [ ]
8 [Mobility Management
ty 9 Handover [ ° ° ° )
. Dynamic Topology [ [ [
9 [Routing management Routing Protocols [ ) [ ] [ ]
. s High capacity & stable link [ [ [
10 [Inter satellite communication On Board exchange ° ° °
. . Spectrum management [ ] [ ) [ ]
11 Spectrum coordination [nterference detection [ [ ] [ ]
Unified resource management ] [ ]
12 0&M Unified user management [ ] [
Satellite antennas
13 JAntennas - e
[Terminal antennas [ ]

©2025 XG Mobile Promotion Forum. All rights reserved




®

NTN-Broadband (eroadband wireless Access for the Unconnected Scenario) \[(GM

Target industries for cooperation to resolve issues
. Optica
Radio .
comm corlnm Satt:Ih HAPS
) .. unicat|Termi| . Syste| SD- manu
No. Challenges Details (Subdivision) vser | spo [Regull DTN L TN [ion | nal (YT T | wan MM Teactur
ator por por equip [vendo Gt integr(vendo - ing
ment r quip ator r % vend
e ment vendo o
; vendo r
r
-Can download speeds of >10Mbps be achieved with satellite-
I )
1 |Acceleration of Mobile Direct inl\jlglr;tshone communication? With upload, the speed may be less than N °
-There are also concerns of capacity due to the large cell range.
Synchronization (] [ [ [ ] [ J
2 |Air interface Random access ) C 2 T I ) °
MU-MIMO [ ] [ [ [ ) [ ] [ J
Beam hopping [ J ° ® [ ) ° °
3 -
MAC protocols Resource allocation o ® ® ] ® ®
Power consumption [ J o
4 |User terminal Antenna miniaturization d o
Device miniaturization o
. Onboard processor o ()
5
Satellite payload Power supply ° °

% Determined as Mobile Direct case based on the requirement [Throughput :

>10Mbps for cellphone] .Requirements need to be refined as a first step.

©2025 XG Mobile Promotion Forum. All rights reserved



®

NTN-IoT (Wide-Ranging IoT Services Extended to Unconnected Scenario) \[(GM

Target industries for cooperation to resolve issues
. Optica
Radio .
comm corlnm Satt:Ih HAPS
) .. unicat|Termi| . Syste| SD- manu
No. Challenges Details (Subdivision) vser | spo [Regull DTN L TN [ion | nal (YT T | wan MM Teactur
ator por por equip [vendo Gt integr(vendo - ing
ment r quip ator r 9 vend
ment vendo
vendo e ; or
r
r
* NTN IoT technology has already been realized.
1 [Definition of TN/NTN —If integration with TN is required, it is necessary to define the o | o
integration integration based on the expected use case.
—Discuss “Target case: NTN-TN interworking”
Synchronization (] [ [ [ J [ ] [ J
Random access [ ] [ ] [ ) [ ) [ J )
2 |Air interface Redcap . _
(Extensions to make it easier to connect small, low-power IoT (] ® ® [ (] ()
devices with 5G)
IoT protocols [ ] [ ) [ [ () )
Fixed resource assignment L o (o (o o [
3 [MAC protocols g
Random resource assignment (] (] (] [ ) (] ()
. Power consumption (] [ J (] [
4 \User terminal - — p. -
Device miniaturization d
. Onboard processor Ld [ ]
5
Satellite payload Power supply °

©2025 XG Mobile Promotion Forum. All rights reserved



NTN-SenSing /POSitioning (High-Precision Positioning and Navigation Scenario)\,(GM
Cy

Target industries for cooperation to resolve issues
. Optica
Radio .
comm corlnm Satt:Ih HAPS
) .. unicat|Termi| . Syste| SD- manu
No. Challenges Details (Subdivision) vser | spo [Regull DTN L TN [ion | nal (YT T | wan MM Teactur
ator por por equip [vendo Gt integr(vendo - ing
ment r quip ator r 9 vend
e ment vendo o
; vendo r
r
- Clarification of positioning accuracy for enabling self-driving ®
1 [High precision positioning|Mobility
- Development of High precision positioning technology [
Definition of low latency @Con_&deyahon of feasibility when placing processing power in ®
2 (Latency : <20ms) satellite side
' (@Consideration of feasibility when using HAPS ®
) * With satellite communication, there are situations where LOS (line of
3 |LOS impact sight) cannot be obtained. The autonomous driving scenario should take | ®
this into account.
Synchronization (] [ [ (] [ J [ ]
Random access [ ] (] (] [ [ ) ()
4 |Air i ——
Air interface Positioning ° ° ° [ e | o
Sensing [ [ [ ] [} ()
Beam hopping (] [ [ (] [ J [ ]
> [MAC protocols Resource allocation [ [ o [ ® ®
Power consumption (] (] ° (]
6 |User terminal Antenna miniaturization ® ®
Device miniaturization [ J
. Onboard processor ® [ J
7
Satellite payload Power supply ° °
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®

Collaboration between Disaster Sites and Hospitals Y {GM

Target industries for cooperation to resolve issues

. Optica
Radio .
comm corlnm Satt:Ih HAPS
) .. NTN | TN [|unicatiTermil’ . -.(Syste| SD- | - gmanu
No. Challenges Details (Subdivision) o spo |Regul " 4 fon | nal [0 m [WAN (F5  ifactur
ser ator ops:a °p::a equip [vendo elour; integr(vendo acturl ing
ment r quip ator r ng vend
—— ment vendo o
i ; vendo r
r
(DRequires operation considering characteristics of frequency
bands (Ku. Ka etc.) °
. I In some cases, consider the needs of redundancy with GEO in
Ensuring availability
. . S/L bands etc.
1 | (Rain attenuation - - — —
@UT (antenna) - Improving satellite communication capabilities
measures) - L [ ) ® ()
(reception/transmission)
(®Redundancy of ground GW station (area) based on ISL (Inter
. - [ J [ J
Satellite Link)
Ensuring availability
(Alternatives for the
2 |disaster sites lacking line-| - Consider collaboration with other NWs [ ) [ )
of-sight conditions
(LoS) )
3 Ensuring availability Collaboration with other NTN system [
(connectivity) Maritime (use outside Japanese territory) o o
(DProviding guaranteed bandwidth services [
. . @Improve satellite capacity
4 [Ensuring capacity —Increase satellites [ ) [ )
—Use high-frequency (V-band etc.)
Providing guaranteed bandwidth services [
5 |Ensuring reliability Retransmission control, high performance FEC, cooperation with
) ) ® )
other NTNs, increase antennas
6 [Lower latency o ®
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Communications in Mountain Areas

»GM

Target industries for cooperation to resolve issues

. Optica
Radio .
comm corlnm Satt:Ih HAPS
) .. unicat|Termi| " . _.[Syste| SD- manu
No. Challenges Details (Subdivision) vser | spo [Regull DTN L TN [ion | nal (YT T | wan MM Teactur
ator por por equip [vendo Gt integr(vendo - ing
ment r q ': ator r % vend
vendo men MADEE or
; vendo r
r
Ensuring availability (DEstablishment of flight operations including autonomous ® ®
1 (Must be available driving
anytime to contact (@Elemental technology development for long flight °
rescue personnel) (charging/storage battery etc.)
Ensuring availability (DRealizing InterHAPS communication ° ° °
2 (difficulty of installing a
ground _statlon In (@Usage of satellite communications as backhaul [ ) () [
mountainous area)
Measures against ®Ensuring dedicated frequency o
3 |interference with cellular NW|@Beam forming )
radio waves 3Canceller technology etc. e | o o
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Unmanned Delivery (Satellite Communication)

»GM

Target industries for cooperation to resolve issues

. Optica
Radio .
comm corlnm Satt:Ih HAPS
) .. unicat|Termi| " . _.[Syste| SD- manu
No. Challenges Details (Subdivision) vser | spo [Regull DTN L TN [ion | nal (YT T | wan MM Teactur
ator por por equip [vendo Gt integr(vendo - ing
ment r quip ator r 9 vend
e ment vendo o
; vendo r
r
(DEstablishment of flight operations including autonomous ° ® ®
1 |[Ensuring availability driving
(@Cooperation between cellular and satellite communications [ o [ [
2 |User terminal @Installing the satellite terminal onto drones e d
(DLaws regarding unmanned drone flights [
3 |Development of laws (@Legal system regarding land, sea and air use of satellite ° °
communications

©2025 XG Mobile Promotion Forum. All rights reserved
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Initiatives to Solve the Issues
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NTN'TN inte Fwo I‘ki ng (Overall Vision of 6G NTN and TN convergence/integration) (1/3)
(.

GMF =
@

BRRAARRICET AR PR R/ SREARRIRE
No. R Bl (H1524E) BhRFkLBRD%E XRBFRTRITVS3E0NHNIE [
. Challenge Details (Subdivision) Target industries for cooperation to | Technical challenges/Solution idea Remarks
resolve issues *If it is currently known
5 EZRIlZN N 5
Gy 5i . | ——XIZ R .
IR ABIBUE | AT (5GAAZ) FURE S ARG o BpiE
1 gﬁr{ §'fiFU)ﬁ?dnu\ %” "V*“;J;%é%g C)\iﬂﬁﬂiwéﬁﬁb“tb‘bfb%
iroments for trge use casen " | p | = —R(CBpUTAES encte countermessures become more mportan
requirements for Grget use cases uﬂﬁﬁ%%%ﬂ@n‘-ﬂ i ( EEJETOIEMO E_;:f)t iJfﬁﬁ - ‘J((WEI]S(:HH AL Dicaster count b portant
[SD-WAN)iiQ;] B B BRTE(, BV —IMERE
UTHRAITBREAT SOE, htyson -SD-WANAA— SUTE-NWRINE—A> Y- THRnES
Bonding/Blending&1T5_E TOAEDHE—1E 5D-WAN vendor urrenty, each vendor has ts own implermentaton —» UT sde and NW side must be from the same vendor.
Lsr\?ﬁ(zéyn of for bearer switching and traffic between UT & network side
[TN—NTN?%% AR ] NTNE2= TN/NTNSBEEOREBIER S NOEREEA> Y-
'ﬁﬂfﬁﬁj/’ijl—l/jﬂ RNILoHiEL TNEBEE g),{#iﬁ,';;fb . ot ot 0—-=>457RB5UC Share RANARS®D
_n= eiition of TN-NTN carrier network connection method & unification of vendors’ -
TN/NTN NWHREOfHES | ~ L ~Global MVNO HAPSEGEO/LEODE &5
2 Mechanism of TN/NTN | 2800 m s ot BENWHEREX—1— NTN./— FREEHE)
NW integration e Lo metm; -NTN operators (Considering collaboration between HAPS and GEO/LEO(NTN inter-node cooperation)
- Unification of network interfaces/protocols - TN operator
| -Authentication method -Global MVNO
:gs;\sgxs: i caseof - Communication NW equipment manufacturer
[HAPSEBIZDEHREH ]
-HAPSEEIRICEBS — AL ZABNTNH—E Ri24t "NTNSERH
- HAPSAD D — 9> Bl BB TR TS - TNFEEE
et NN serves poviion v HAPS & satlitcs T operator
- tethod of oroviing feccer Ik lne t HAPS via satellte, et _ _
EEPEREEDEEHEFIUTARI Y —(CHBIzsd, FIEEBRA—D—T@FRE,
N e N~ e UTR>I-DBEBZAHNENEE XD
Fy T oy 7 7 A Wty 7 i WICTHAD .
g Uiijfijc%aat{cl)\ésoIch/r:i;)/sje—g}?la%nt{etnna etc -.ULTJveI/do\r/g_ 3;?;’;/;;/: Iopg/c)hﬁ;s—:t/%s?la;arjttenna etc UT vendor holds the initiative in selecting each component.
3 1’34&‘;&@&@;‘2&??@% . : Involve the UT vendor first, rather than the component
ITN/NTN manufacturer.
< A== ACEDRIRO 7> T BF UTAMA— eZwaod):<td
Developing antennas with shapes tailored to use cases -UT vendor IAntenna miniaturization
‘NTNSEEE
TN/NTNEES BT 3RS 7 L NERE S (SRR T B ARTE
Billing system integration for TN/NTN integration -Sler lAssumed to be technically feasible
f%’i@é’é@f’
N .o rine ‘NTNEEE o N _
-FIFRIRREORIRIES 2T ADRET/ TR TNEE Rt (C(FEIROTRE TdrHEAR
Design/development of visualization system for usage status, etc. JAssumed to be technically feasible
4 [FEEPFOBIFE -Sler
Development of customer PF __ CNTNS&= o 3 _
-[OHREIRS 2T hDOHET/BFE TNERE Rt (C(FSRIRPTRE TdrdEARTE
Design/development of line management system .Sler IAssumed to be technically feasible
‘NTNSBEE
e ~TNEEE Rt (CIFSEIRPIRE T D EARTE
BEEE(S 2T LORE SBENWHES X —— 4 K

NTN operator

TN operator
B

NW equipment

IAssumed to be technically feasible
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NTN 'TN inte Fwo I‘ki ng (Overall Vision of 6G NTN and TN convergence/integration) (2/3) \,(G M Fﬂ
D

.

- BERRICAD B B OPRE R AR
No SRR Sl (#21E) BN R BEE XRFRTRITVS 60N GNIE "E
: Challenge Details (Subdivision) Target industries for cooperation to| Technical challenges/Solution idea Remarks
resolve issues *If it is currently known
770 F TR OBIREL (BE—
—XOD}E}ED‘M\
‘NTN €.9.
N pietes oo
AR LT e . - -EEZAACHIEZ D8 IE
$4§%H521§NW (TN/NTN) OA>5=0=7 - S?bﬁ{/vl\%\éé\lﬁa H— AIRE——Z(CBILEA >S5 —D )DL HEHTER  |Requires understanding of
Definition of deal interwork mechanism for each NW NN I;)erator Definition of interwork mechanism in line with user needs custpmers needs t;O define
(T;rluo gglepl;]a\;’c\)‘ro architecture as a first step.
%Ugib(:ﬁ”rw;ﬁ%j -Communication NW equipment manufacturer ?ll‘/?éb”ity autonomous driving
5 E"]’fﬁﬁ‘l‘ o -Communication lines that can be
[Technical consideration for used outside of the EEZ
institutionalization — N — —
* NWHA Y RER FRORE NTNBES R E (I DB XA TR
(BZEN3%) - Cloba MVNO PRPT EaAAOTEIBTEL
—SD- +&loba — e R — CEBIRMARND EIERE
TR SBENWHEES S~ RIS~ ZCRILIA >S50~ IOMHABTER  |GEO/LEOI & s AS R BIEEB(EN,
_Zot = -NTN operator Eseelrmr;téz%r:jso interwork mechanism in line wit I EAETE
*Exar?iwnm\? the optimal means of NW integration (possible idea) .-(Ez\lot?aplel[;la\;ﬁlb yfsetﬂr?efﬁggeﬁecmhgﬁgfofée.; g'g;iifggigﬁrect
:gwtﬁ;gperator roaming +Communication NW equipment Cofr;narcn.f; 'ﬁcfetf T.ﬁg E%rr;nr‘w?frl]sucﬁ:gg E'Qﬁﬁ casré%}aLrEgoe
manufacturer | be the main ones.
HESERUEWSIITLAEE (1>5-0-7) (C
|| FE DI S & a5 _ “_ .
LSO YoUL, INSDEORIET ORI i SR RIS R(CBIURA > 9~ D~ OB R
6 (Consideration of the onsTdhe: & determine v{/hether ‘kst:alndards can be followed in 5@65:%% Definition of interwork mechanism in line with
application scope of existing  line with the system collaboration (interwork) planned to be -MIC user needs
systems implemented in society (Authentication method, frequency,
communication equipment) T Efﬁg) EREOT C TR
. b = ) -
. P R ” | (55232659) 36 RN
Coverage enhancement Vendor& Operator Enhancing coverages & interworking to support direct connection In%scuss;;c?%’ﬂ;ﬂﬂsw_)c 3GPP RAN1-Rel18
7 ) \l/‘ﬂ‘}@}ﬁ between cellphones aniﬂs}atellltes }ﬁ%
ve Cove . N . BIE 1y N — e E oy ND— D717 I AER DD e
Collaborative Coverage ?JTJLD)\b‘y://?}L?};‘é.’fﬁ /\\/9_ QARL—45— /\I/\yiﬁzk IG 3GPP(:Bb\TE§§ﬁ*¥ﬁE
Dual coverage/multi connections Vendor& Operator Extending dual connection coverages of satellite and terrestrial Not discussed yet In 3GPP
networks
! FRD1Y NI— IO —ALARO-I> %R~
ILOER N —&ARL—H— A=) —F2H
8 IHARIEENIEDEIR Cell Management Vendor& Operator Ilzgv?oiiﬁggenhgcenirﬁgggﬁ{r‘ctseamless roaming between |z 3GPP_RAN2 (RP 232669)(L-C
Mobility Management . different networks ﬂﬁéntb\
}\> t\7r_) \“_ /\>/9_ &7'_/“/_/;_ }\) |\7T—/(— H%@'J)’]@ﬁﬁ’lil’ﬁli Discussed in 3GPP RAN2 (RP-232669)
Handover Vendor& Operator Improve link stability while during handover process
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NTN-TN interWOI‘king (Overall Vision of 6G NTN and TN convergence/integration) (3/3) \,(G M

No.

Challenge

SFHl(H1524E)
Details (Subdivision)

SREAFRICET T
AL L RDEE
Target industries for
cooperation to resolve
issues

R R PR E R / ERERRRET
XRRFRCRATNI6DN G
Technical challenges/Solution idea
*If it is currently known

7E
Remarks

N—T1 )D&

S FZv) - MROS—
Dynamic Topology

N> — & ARL—5—
Vendor& Operator

ryhI—) - MROS—ZU7 )V I1 ATEUSE3EHI D5
LWXDZXLEDE A (NTTERERROIRFTED)

Introduce new mechanisms to obtain or update the network

B2 IBEIL. BRICL o TNROS—H
2B, I ENWEDEELUL

9 i(%uting topology in realjt’imﬁ FHEL EHISEER More difficult than terrestrial, because the
=~ 5 o~ A o REOTORII ZHREL. 215 EB %73 [satellites moves, the topology changes by
management  JL—F¢>4 ORI N> — ARL—H— TCP/IP _ s
Routing Protocols Vendorg& Operator g?_gg;ved protocols such as TCP/IP to catch up moving satelliteftime
i B ST T — RBELIZUSIIEE ExA100Gbps (U>V%H1zh) OBER@EICHTIEG
BIEREE High capacity & stable link Optical communication Up to support 100Gbps (per-link) inter-satellites (SR RBEAD S
10 [inter satellite . —_ W FZE— R FEZAYF > PUIBRE O G (CE DG ifiERRA - entollite o ;
communication ﬁggfﬁﬁﬁg‘ﬁ%e gata/iygiisi(r?:{gg\ts ele:(g) Technical challenge based on the evolution of optical switches Inter-satellites bandwidth allocation
9 P 9 P sp and processors on boarded.
o W o BRI DL TLIEM S AT LOZ BRI T2 ARG MDD BEETZEARI NS LAHE
EROEIE FREIZREARL -5 — L3N . N O s L
N Regulations on Frequency Allocation and Multiplexing for ITU-RB 3GPP RP-232669
" TR DR Spectrum management Regulators and Operators Multiple Systems Sp()ectrum ?;)cigon or Spectrum sharing
Spectrum R ! = . - . (ITU-R and 3GPP RP-232669)
coordination i RAl AR —4— BNETFHIRENEEHMA DA s HAPST(3ih_FNWERIU Rz B
Interference detection Operators Intelligent Interference Detection and Evaluation mechanism & B DA R IXINCZS
[ oARER
N ] R33NI — DOV —R&FHEL. 1-F—DIBGEt ‘ o
. Y- 20— ARL—5— I ERE ANRL =5 —(Cd BB &URSTHEEEDIE]
12 B &URST Unified resource management  |Operators Coordinates resources between different networks to meet FHEREEN S
O&M — user connection requirements. Operators improved O&M features are
1—-H-EROH—b ARL—5— FEHI. R, REFOH—L expected
Unified user management Operators One charging m‘ode, one terminal, and unified settlemfgnt
N B ~ TN IT—ARTLACLBREBE— LT TUS )Y~
EEAOT>TT 7>FFA—H— 2EIDLTERRE o ) )
B Satellite antennas Antenna manufactures Digital phase array to support flexible beam steering and B2 7> T OER o _ Eh AT
13 Vowi resource allocation “ _ 3
Antennas CHRER AT VU7 7F /[ EFERR/NBIRERT

ImARBIDY>TF

Terminal antennas

PoTHA=N—

lAntenna manufactures

ST HEADHkEL

Low cost electrical steering antenna/ compact size terminal

antenna for cell phones

Expected improved Radio technology on
Satellite Antennas
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NTN-Broadband (Broadband Wireless Access for the Unconnected Scenario) (1/2)
(.

YGM

SREEAFRICET 1= FeiTa R PREk & 2 / FRRARFIRE
No SRR (ML) RAOERAELRDHIE XBRBFR[TRATVWSIEDONHNIE R
. Challenge Details (Subdivision) Target industries for Technical challenges/Solution idea Remarks
cooperation to resolve issues *If it is currently known

E4 [Throughput : >10Mbps for
JER — A= NIAUBIET cellphonel &DE/AILFLLYMOBHIEFIBTL

>10MbpsO FREAEETESN, TECHk. RIEREUCERAOIBIMEN W,
— 75T _EDERE(CHUTIE1Mbpsk T HAPSICLBE/\MILFALI MDERA ST RILZIR
B LRAlZL e S ROt — MBS - PO

1 (L e ASICCSSFYIET. poszs 7Y OREYE (RIEL, RUBIEE N — A7) P e

Acceleration of Mobile
Direct

-Can download speeds of >10Mbps be
achieved with satellite-smartphone
communication? With upload, the speed
may be less than 1Mbps.

-There are also concerns of capacity due
to the large cell range.

-LEO Operator

Larger antenna (However, trade-off with convenience)

Determined as Mobile Direct case based on the
requirement [Throughput : >10Mbps for

cellphone] .Requirements need to be refined as a first
step.

Considering increasing the speed & capacity of mobile
direct using HAPS.

LEO is expected to have a large number of beams, and
there are concerns about the feasibility of feeder links.

I7—-A>5-J1—R

EHA

synchronization

A= &ARL—45—
Vendor& Operator

BIEBECHIIRERELE Ry TS5 3ROF B %2R
92128, FBRTASHRIEGNSSICLAAIERIAIIFI DR
REZER Y DRAMICBRDEBEERZ D,

To over come the Impact of Transmission Delay and Doppler
Effect in satellite communication, common TA (Timing

IAdvance) and GNSS positioning may mitigate the issue.

3GPP RAN1 38.213-4.2 ; 38.211-4.3.1

IR TVT YIS~ RS2 LTI AFIEDEZR

New preamble sequence, Simplified random access procedure

3GPPICBW\TEmARENE
Not discussed in 3GPP yet

AR NIROE L BEOBEZEDLIICEHASES

Improve the spectrum efficiency, the difficulty is how to
Isynchronize multiple satellites

3GPPICBVTERA TN
Not discussed in 3GPP yet

NI\LySORBCEE I DHOE—L Y -ZEIHHTY

Beam resource allocation mechanism to make sure match the

I TICGEOBEBEIATLATHERAINTLS

Already used in GEO satellite communication systems

2 [t interface L ING R~ QAR —5— i
Random access Vendor& Operator
VI FI1-H—-MIMO NI — QAR —H— HhEEEE
MU-MIMO Vendor& Operator
SN %) N> — QAR —H— H=Z I\
Beam hopping Vendor& Operator
3 MACZORIL coverage demands

MAC protocols

)Y —ZADE

Resource allocation

A= &ARL—4H—
Vendor& Operator

=~ Ty NOBHEGIZSTHOESN . FrUTVY-R
LT, FIHBEORIZH TICRAI 23R8

Power, carrier resource allocation and bandwidth assignment
to meet requirement of high throughputs

th_ERy bI—JERER

Similar to terrestrial networks
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NTN-Broadband (Broadband Wireless Access for the Unconnected Scenario) (2/ 2) \,(G M
—® £ )

o e e HEAI R IR R/ SRR
No RER FHl(H1E) Target industries for XRFRCTRATVS DN HNIE e
‘| Challenge Details (Subdivision) - geration N e Technical challenges/Solution idea Remarks
p issues *If it is currently known
ot R 4 [N, N 1Y —ImROEIRPICOWVTIE 3GPP
S— FuT - BERETON (KBRS R, SCADBIELXER) RAN LTRSS
. p manufacturing & protocol |Low power consumption devices, low transmit power . ) .

Power consumption standard than 5G EIRP of user terminal discussed in 3GPP
RAN1
) )?—T}(’EX—G’—(I3G_PI? RAN1

. N sy 73 RIC KOOI BIEOL L7727 Rel16 (TR38.821) TN T
=

User terminal

Antenna miniaturization

Antenna manufacturing

Beam steering antenna in mobile phone for broadband

Antenna parameter of user terminal
discussed in 3GPP RAN1 Rell6

(TR38.821)
- - )\ Ry NIRRT R —F TN 7S AZADIALIN [N A RA— A —E 1~ —
iR/ AL SR —1)— i Y- NT BT 25 FUACES

Device miniaturization

Device manufacturing

Support direct connection to handset-UE or portable
devices

miniaturization may depend on device
manufacturers and usage scenarios.

HER(O-R
Satellite payload

)

Onboard processor

FyIA=N—

Chip manufacturing

TSANAARAO— RICKDIEEZEIRL . LOFREBY
—EX%EMHITS

Digital payloads, reduce time delay and provide more
flexible service

3GPP RAN1TERIN TS
Discussed in 3GPP RAN1

Power supply

BRI —

Satellite manufacturing

IEDEIAME

Low-cost Equipment

EA =R GBI D1
D
High-capacity power supply is one of
the technical limitations so far.
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NTN-IOT (Wide-Ranging IoT Services Extended to Unconnected Scenario) (1/ 2) \[(GM
L)

o e HEHTRI R R/ SRR
No PREE i (H524E) Taraet industries for XRPFRCTRATVS DN HNIE e
‘| Challenge Details (Subdivision) 30 operation to Technical challenges/Solution idea Remarks
£TF it
T If it is currently known
-BECNTN IoTHATFERIEL TS
STNERENNBERDIBE. BEINZ1
o 2T -2 BEZIIREOEERIINSMHE
TNL'\LFN"’“':' =[35REHIZ : NTN-TN interworking ] FIFE - —Z(CENLE1- 2 —ADIEIE
1 | PER [OF7-TAN Understanding use cases that meet user needs.
peﬂnlthn of TN/NTN NTN IoT technology has already been realized.
integration —If integration with TN is required, it is
necessary to define the integration based on the
expected use case.
—Discuss “Target case: NTN-TN interworking”
FIEBEICBIIDRRELL Ry TS - 2ROFEZ TR
. IBIc8h, HBRTASHAIEGNSS(C LB AIERMI(E DR
R NOH—8ANL—F—  ErEE Y BRI REEEER B, 3GPP RAN1 38.213-4.2;
synchronization Vendor& Operator To overcome the Impact of Transmission Delay and Doppler [38.211-4.3.1
Effect in satellite communication, common TA (Timing
IAdvance) and GNSS positioning may mitigate the issue.
SOHLTIER N — AR —H— FIRIVT >IN =TV R S LT IEIFIEDREZRIE |3GPP RANLICTEAEINTULS
T7— A5 —J1— Random access Vendor& Operator New preamble sequence, Simplified random access procedure |Discussed in 3GPP RAN1
2 R Redcap
Air interface g o N — QAR —5— (EHBEN. KV HR. [RIEME 3GPP RAN1(CTESRENTLD
Ircy== = =L > AW /). INTJ /U =5k 1N f=F oF%offl
%%ﬂ%@sg;i%%?éﬁ%*é@%% SGTHE Vendor& Operator Low power consumption, low modulatii] rank, low complexity|Discussed in 3GPP RAN1
i NB-IoT(&3GPP RAN1ICTi&sm
\ NB-IoT, LoRa, SigfoxRE3FB2EDERZTORINOUX (&N T3, LoRatSigfox(d S 51
loTZORIL NA—&ARL—H— PRy ESIN ~—RTORIL
[oT protocols Vendor& Operator Diversified three different protocols, such as NB-IoT, LoRa NB-IoT is discussed in 3GPP RAN1,
and Sigfox are exist, how should they be accommodated? LoRa and Sigfox are private
protocols
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NTN-IOT (Wide-Ranging IoT Services Extended to Unconnected Scenario) (2/ 2) \[(GM
L)

R

e Challenge

Sl (GEE)
Details (Subdivision)

REARRICFAITT
ARk LR3%E
Target industries for
cooperation to resolve
issues

i B Hk i IR/ SREERRIR R
XBRFETRATV3 60 HNIE
Technical challenges/Solution idea
*If it is currently known

wE
Remarks

3 MACTORIL
MAC protocols

Y —ROBEERDET

Fixed resource assignment

N — AR —5—
Vendor& Operator

BEEZET R 2o 1-YE (IR EIREDEE)
V—-2%EIDHT3FE (NB-IoT)

Allocating fixed time-frequency resources to users may
contribute to avoid collisions(NB-IoT)

3GPP RAN1(CTEERENTWS
Discussed in 3GPP RAN1

VY—-ZDF2H LEINET

Random resource assignment

N — QAR —H5—
Vendor& Operator

FRD(FFDE - EREDEN)IY - REBFER. ZART b
IVNERET R F DA _EFHS0ulEEME(LoRa BLU
SigFox)

Allocating different (time & frequency) domain resource
mechanism may improve spectral and energy efficiency (LoRa
and SigFox)

T3ANR=NTOMIL

Private protocols

4 A-T-IHR

User terminal

HEES

Power consumption

FyIX—h—&EETORNI
Chip manufacturing & protocol
standard

ESHEENT /A X, 5GEDHEVXES

Low power consumption devices, low transmit power than 5G

1—H—IHEROEIRPICOVTIE
3GPP RAN1Ti&EmSNTLS
EIRP of user terminal discussed in
3GPP RAN1

iR/ N

Device miniaturization

iR X —h—

Device manufacturing

IR FIFR—FTIT A ZNDH( L) MEfie Bik— hg
DHLAE

Support direct connection to UE or portable devices

INBULETINAAX=h—¢1-RT
— A H)ACHIKTE
miniaturization may depend device
manufacturers and usage scenarios.

o (BER(O-K
Satellite payload

BE Oty

Onboard processor

FyIA—H—

Chip manufacturing

T ANHARAO— RCEIDELEZHIRL JOREBT—EX
(EZEER

Digital payloads, reduce time delay and provide more flexible

3GPP RAN1Ti&mSNTLS
Discussed in 3GPP RAN1

Power supply

BEN>AH—
Satellite manufacturing

service
E&“ﬁ(bﬁ:lx MbE

Low-cost Equipment

A= RMEEEIFRMER
D1D

High-capacity power supply is one
of the technical limitations so far.
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NTN'SenSing / POSitioning (High-Precision Positioning and Navigation Scenario) (1/2)

.

YGM

1 | st

High precision positioning

Clarification of positioning accuracy for enabling
self-driving Mobility

-Auto manufacturer
+Agricultural machinery manufacturer
-Drone manufacturer

REBRICHET e R PR E% & 2 / SREAARREE
No SRR (L) BAOERAELRDHIE XHFRTRATVSIEDNHNIE e
. Challenge Details (Subdivision) Target industries for Technical challenges/Solution idea Remarks
cooperation to resolve issues *If it is currently known
B -BEEX-—- .
-Mobility DEENERr 2 OIHEICT DAL | g2istidex—h— P — 5 - HAPSTONF Y —FICLBE> 22T
|| . ~ —Alc [l Ry - £
'fﬁEbﬁMﬁ@ EIEMM*HE@E}%E&{E : H:I_/X_j]_ fJFnderstanEng use casﬂels-/thatlmee%user rée?s. * sﬁeﬁrf;using optical sensors etc. in HAPS is also

promising.

- AR AL E MR DREF
Development of High precision positioning
technology

-B{EHERA-N—

-Communication equipment manufacturer

FIFAE ——X(CBILIZ1—RT —ADIERE

Understanding use cases that meet user needs.

X emiIRZ(RTKAIRL ) DSOLIGFTE

% cm-positioning (RTK positioning) SOL exists

EESE
(Latency :
2 |<20ms)
NESE
Definition of low latency
(Latency : <20ms)

OEEAICIEENZEIREOR
IR O] ZS4&R 5T Consideration of feasibility when
placing processing power in satellite side

-REREFEE

-Satellite operator

FIFAE ——X(CBILIE1—RT —ADIERE

Understanding use cases that meet user needs.

AIERELTERAD

@QHAPSZRIRI 25 S ORIFAIEIR

Er_f Consideration of feasibility when using HAPS

*HAPSARL —4—
-HAPS operator

FIAE - X(CBILE1- R —ADIETE

HAPST(d. RANDBIE(CDVWTAESREREFBVERHIN E2ET
DAREREAL(CEMECOBRAENKE (TNEELD)

e

Requirements need to be refined as a first step

5 |RiELEAE

LOS impact

-HEBEZAHREVIIIR, LOS(RiE
LD ERNR VS E N SN, BTRBEE
AL EENEIRS FUALRO TS
\With satellite communication, there are situations
where LOS (line of sight) cannot be obtained. The
lautonomous driving scenario should take this into
laccount.

-BEEA-I-
- A0
-RO->X—H—
+Auto manufacturer

-Agricultural machinery manufacturer
-Drone manufacturer

FIFAE - —X(CBILIZD—RT —ADIERE

Understanding use cases that meet user needs.

L 5—EIMOLOSENR WG E 2 38T
Target situation is where it is out of cellular service and
cannot obtain LOS.

4 [T7—A25-TJ1-R

Air interface

BIEBEICHIBIERELL Ry S5-3I ROFE%ETARS BT,
HIBRTASHRIEGNSSICE BB AMUIF CORIEZERIR T D%l

[FEA N>H— ARL—H— T 3GPP RAN1 38.213-4.2; 38.211-
o £ Ao
synchronization vendor& Operator Tci O\j:come the Impact of Transmission Delay and Doppler Effect in satellite 4.3.1
_communication, common TA (Timing Advance) and GNSS positioning may mitigate the
ssue.
S LTIER NSH— ARL—H— '%?T’:Zij")?)j)lf)—’f SR TV LTIEAFIEOZRIE 3GPP RAN1ICTEMRENTLS
Random access [Vendor& Operator New preamble sequence, Simplified random access procedure Discussed in 3GPP RAN1
(vae=p:lliva N — QAR —H— B —EE(CL DRI, GNSSBMIDEIE 3GPP RAN1ICTEmEINTLS
Positioning [Vendor& Operator single satellite positioning enhancement based on GNSS Discussed in 3GPP RAN1
3GPPTIEEEMSNLTLVRL), ISACLEIER,
[ RS- fARL—H— >3 ) BRI CATIRIY ZODHEREERIEICIR - NI SRR
Sensing [Vendor& Operator \Waveform support sensing and communication at the same time EH‘@'Z)M\E&)D

Not discussed in 3GPP, similar to ISAC, need to
|consider the same waveform to support two functions
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NTN SenS|ng/POS|t|0n|ng (High-Precision Positioning and Navigation Scenario) (2/ 2) I GM
_®

F-41
‘>

o e FEAO0 I R SRR
No E Sl (ML) Target industries for X¥RAKFRTRATVW3 60N HNIE i
‘| Challenge Details (Subdivision) cgo operation to Technical challenges/Solution idea Remarks
r esglv e *If it is currently known
SR - NOBGESEITEHOES . FrUTUY— - v = 7= o
Lt o B T f‘%ﬁﬁ'ﬁ@%ﬂ%’if([_ﬁﬁ@”éﬁﬁ | g'CLGEOﬁIEﬁ{n/ZTL\'C@P@'&TL'CL\
. MACjEI S Beam hopping Vendor& Operator :gg:;ﬁ:;{'g ;izzltjrrceeqii”roeﬁggtn anr?igbr?rgg:éf;?lputs gllrsizcgsused in GEO satellite communication

MAC protocols

)Y —ZADEIH

Resource allocation

R — AR —4—
Vendor& Operator

Ry hD—LEER

Similar to terrestrial networks

1—H—iHEK

User terminal

HEEN

Power consumption

FyTA-H—EETON
Chip manufacturing & protocol
standard

EHEEHT/(1 X, 5GLDERVRESE
Low power consumption devices, low transmit power than
5G

1—H—IRFARDEIRPICDOWTI(E 3GPP
RAN1 TSN TULD
EIRP of user terminal discussed in 3GPP RAN1

T wailticd

Antenna miniaturization

VT A=N—

Antenna manufacturing

70— R/ ROZHD
T+

Beam steering antenna in mobile phone for broadband

EEEEDE— LT TSI T

7>7FINS5A—-45—(33GPP RAN1 Rell6
(TR38.821)'CE§EﬁEﬂ'Cb\5

Antenna parameter of user terminal discussed
in 3GPP RAN1 Rell16 (TR38.821)

IR/ B b

Device miniaturization

iR X — 11—

Device manufacturing

R EREER—ITITINAZNDTA LI NMEFiZ
HiR—bk

Support direct connection to mobile phone or portable
devices

TIAZA=N—ET-RT =R FIAICED
Depend on device manufacturer and usage
scenarios

BIER(O-R
Satellite payload

EE SOyt

Onboard processor

FyIA=N—

Chip manufacturing

TIHNARARAO— RICEDBEZHIRL . LDZERZT —
EXzMHID

Digital payloads, reduce time delay and provide more
flexible service

3GPP RAN1TEmESN TS
Discussed in 3GPP RAN1

Power supply

BN —

Satellite manufacturing

FEOEIZAME

Low-cost Equipment

EEEERMREEFRMHI0n1D

High-capacity power supply is one of the

technical limitations so far.
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KEEFHRGLRERIOZE (1/1)

[gsaster Sites & Hospitals Collaboration (1/1)

GM

) ~ SREEARR(CAT T XM RHERE S/ IREEARR
No SREE Sl (M1 5E) BAIKEEL R DS XRPFR[TRATVIEON BN [£5
* Challenge Details (Subdivision) Target industries for cooperation Technical challenges/Solution idea Remarks
to resolve issues *If it is currently known

RS %@&?ﬂ%ﬁi (Ku. Ka%) @*%E%E@}L%EEFHD“%\E

OREEEEE (Ku, Ka%) ORMEEZEULERNILE AEICEOTIE, S/LEOGEOLDTLRITE I ESNEL
Rﬁ%ﬁeﬁﬁgfmﬁ\weﬁ/'—%@GEOC@RE'E’&*%’@‘57J‘@5 :&E&ftoﬁr% @(Esﬁukraezt%?;aratlorf considering characteristics of fljequencyl/ bands

PIBLOBE (Resures cperaion congering haraurits o ey b (£ o) b Some cases, consider the needs of redundancy with GEO in /L BUCUSBETI R A5, L%
i . e <= pr— . T 3 ?
1 [Enauring avaiability EEREOZE S QUT (7>574) -EIEOBIERN (HE/X(E)0m L kel raigy

(Rain attenuation

QUT (7>77) -BEOBEEHEN (RIE/EE)0mE

Rain attenuation measures

-LEO Operator

@QUT (antenna) - Improving satellite communication capabilities
(reception/transmission)

measures) E*%T_ﬁ a‘}n—tglln_a;&l%mvm satellite communication capabilities (reception/transmission) T4—HY Qi) oBEIAMEL
R XT ~ZEE
i 4 — ite Link)&Biies Lt = TUPOFE |FHAPSTHAZ1EREE
@ISL(Inter Satellite Link)&HHREULH FGWRB(IUT)OTT || pomses e Inter el L R T LW (TP
= -LEO Operator Satellite Link [There are already use cases in the US etc.
Rain attenuation measures Discussion on how much the usability can be
®Redundancy of ground GW station (area) based on ISL (Inter Satellite Link) improved is necessary.
Ejéﬂ'l'io)ﬁ’&{% S Toagor st for HARS swel e (@pandis
BBELORNKER | _ | i 1 g . -LEOB&H . .
2 [BlprsfEFR) |[PELOBLNERBCHIORETR-UNWEOBERE | Ty /NTNgamm ENWEDRISRRE
Erauring availabilty + Consider collaboration with other NWs -LEO Operator + Consider collaboration with other NWs
(Alternatives for the disaster +TN/NTN integration discussion
sites lacking line-of-sight
conditions)
OONTNS 27 LEDIERS LEO/MEO/GEQ/ (HAPS) BHE  Lnnweoissic £ 3 @IERN LR/ RIS
Cooperate with other NTN systems Minimize Latency increase due to collaboration
3 ﬂﬁ%’l‘i@ﬁ&ﬁ(}ﬁﬁ'&) HAPSTHET(cit_ EGWRHNW
Ensure Availability . NN R TR 3 et -
(o 5 E (BAREEANTORA) LEOPE. (HTEE=KAT) TRAE, —80) LEO YL EADMEAN THAIFTERL ZHin®D. B S ORI
Maritime (use outside Japanese territory) LEO operator, (MIC=government) Currently, some LEO services may not be available outside of the Japanese territory. :APS S0 has the restriction of requiring a
terrestrial GW station at its feet, which poses
— _ challenges for operation at sea, etc.
DFIHRA T —C 2 DIRA ‘LEOSHH (I IR PT A BECUSRETI-AY — 280, ETE
(©Provide bandwidth guarantee services -LEO Operator Technically feasible TI1-HEUF10mE_EZRHBH ?
)03 T DFE(R QEEDFv/(S7([E L DFERINE,
4 i —HEENEIEYT . " N There are already use cases in the
Ensure capacity RESS . _ ‘LEOZE%EE SR EAES LSS ETRBE D E% 213 i o
—=EEEE (V-bandiE) %#ES . e Higher frequencies i furthe sffected by rain scencation US etc. Discussion on how much
@ETFEE saéetlh‘t‘etcapacwy LEO Operator Using higher freq further affected by rain attenuation. the usability can be improved is
- Hscereha\gsi;s:gu‘e:scz (V-band etc.) necessary.
ISR —E DR LEOE%E
{gﬁ,@l&@ﬁ{% Provide bandwidth guarantee services LEO operator
S5 lmre Relabitty XA, SIEEEFEC, MONTNEDEIE, 77 H DN |mseqr, NWELGEEREARSS—
Sfetarnatr;nr:lassslon control, high performance FEC, coordination with other NTNs, increase number Standardization, NW and UE vendor
. v Y- =R, BIENASVeth, KDEET B
6 [EEIEL TN/NTNSE2Z %// H—N—-12E NTNEFTNELDEBIENKEVV e, TR ITINE

Reduce Latency

TN/NTN operator

Edge servers, etc. NTNs, where Latency is more pronounced, need to be more aware than TNs.
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LLIRSIEPC DEREFE (1/1)
Communications in Mountain Areas (1/1)

»GM

@
i i REERICET T RN R R EH REmAR
. ; B (WIAE) BHIKEALRZEE XS TRITVSEONSNIE "z
: Challenge Details (Subdivision) Target industries for cooperation to| Technical challenges/Solution idea Remarks
resolve issues *If it is currently known
s it | 3 o~ i< |- HAPS Alllance;‘*bﬂm% _
st A e £ el A R TS DB EEIE SHIEHANL — ST OWET
o] I DOIEIR OEstatﬁhmeﬁt ofag‘ﬁt opeﬁlons including auténomous - HAPSj/\l/ - (OEstablishment of ﬂlght operations
drivi :HAPS Alliance members including autonomous driving
(TXEI}LSFg(L_@EDK (Must be available anytime to contact rescue personnel) - ﬁ{(};l’safgggﬁarggcturers
1 [ERHAETERLE -FAPS AllanceS IS

Ensuring availability
(Must be available anytime to
contact rescue personnel)

QERIRITEEIR I Sl DER AT
(FREB/EBERLE)

(@Elemental technology development for long flight
(charging/'storage battery etc.)

— R —h—

— BEX-NH—
-HAPS Alliance members
- Aircraft manufacturers
- Several manufacturers

QERIIRITEEIR I DD DER AT

(FFE/BERE
(@Elemental technology development for long flight
(charging/storage battery etc.

TR, ZFE1. REFORECRE
Challenges include effects of
latitude, season, nighttime, etc.

DInterHAPSE{ENEIR
LLRSERE R LM FF uﬁﬁb‘iﬁbbﬂﬁ%’ﬁﬁ

-HAPS AllianceZhlibs
—HAPSARL—%5—
— BEHAEA—N—

DInterHAPSEENDEIR

;%PSFEEJJ‘GLE%E*%T (BEBHDLL
3% l \

Optical communication between HAPS needs to be
considered (comparison with satellite BH is also
necessary)

HAPSICHWT, Brtlcitl FGWRBNUE
REFIEREII T FIEEL TRET R
Currently considers as a method for easing the
constraints that require a terrestrial GW station at the
base of HAPS.

AR — L C T BERORD. BB
ISCTTNE B RS 2R E

2GHzOTDD/> R (Band 34) #HAPS

(DRealizing InterHAPS communicatio . H (DRealizing InterHAPS communication
?EFLﬁiggiﬁf'ﬁtimi gﬁgaﬂgﬁngggcailetg)m installing a ground station in -HAﬂisglngEargC])er? bers
SEyENEHL A EEME - Communication equipment manufacturer,
2 5 -HAPS Algranceézbl]ﬁﬁ
Ensuring availability EEEED) LF —HAPSARL —4— Ja- v = o
(Cessol gt o nsaiing O L B T IR it | B QEREED) IR
mountainous area) 9Utage of satelite communications as backbaul EEmEEREE @Usage of satellite communications as
(Possible difficulty of installing a ground station in “HAPS Alliance members backhaul
mountainous area) HAPS operators
- Communication equipment manufacturer
_ - Satellite operator —
B HEREBOER - U B RERBOHER
Ensuring dedicated frequency Government Ensuring dedicated frequency
C—LIJA=-32% BEHEEA—N— C—LIA=32Y
Beam forming -Communication equipment manufacturer Beam forming
TILS-NWERLDOF
3 PR

Measures against interference
with cellular NW radio waves

RF >tz —HhiiE
(@Canceller technology etc.

-IB{EHEEA—h—
-MNO

-Communication equipment manufacturer
MNO

RF >t —HhiliE
(@Canceller technology etc.

BRABRBOB IRV TR S
SHEE(COVWVTERKROFRENMEEEIND

Basically, it is necessary to narrow down the interference
with beams and separate the frequency from TN as
necessary.

The 2GHz TDD band (Band 34) is currently being
considered as a promising candidate for the HAPS
dedicated frequency.

Similar issues are expected for satellites.
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RO—>#AHSX (1/1) Unmanned delivery (Drone) (1/1)‘/(GM
P L)

: : e el BTN R B/ BRI
No R SFHl(HI521E) Target industries for XBRIRCTRATVSE0NHNIE -
‘| Challenge Details (Subdivision) 9 tion t I Technical challenges/Solution idea Remarks
coopera ils(;:.‘l eg resoive *If it is currently known
FEABCRZ )R (AT ST (C (LRI T, RO
—CELBZEDERNE, PO FEEMKETO
?:E”Eff;‘i ‘I?I:I;/ﬂihﬁj‘ﬁﬁﬁﬁii}zﬁéfébt [z
‘ p— | - OB TV AT LB BIL,
B R ORE(R BirE SHERARL — 30 S LU L= DRIREEETE (7 5> AT LEHsS
1 |[Ensuring Egstﬁ)kr?r?entaof ﬂi(_;;%t ghperations/incl/udiE%LaLutonomous RO—>ARL -5 Eﬂn’E.Igwj/.\l/_/ajz&ﬁﬁ¥?5%‘gb‘@5°
availability driving Drone operator For efficient delivery, not only utilizing land route, but
also air routes using drones is useful.
Establishment of system that designs routes on land and
in the air, and flight management operation is required
in consideration of airspace where drone flight is
permitted.
e EZECHVT, REETHEEULEHREE QMR
S BECHSEEO®EE . RO—> REFER DU L@ E RBUAENAL
I RO (FLANT—SOBERO7YTO— R, STV KR |ROo—->AKL -4, MNO IBERE, LIS [EHREBEOIRES — AL R TEE
2 [Ensuring ITREDERFIA) , ~|prone operator, MNO S B(HEA DML
availability Cooperation between cellular and satellite communications Ensuring low latency & stable line speed in the sky.
(Constant use for uploading telemetry data and video Establishment of mechanism for seamless collaboration
images, executing control commands, etc.) between cellular and satellite lines when drone lacks
satellite LOS, or when taking off and landing.
RO—HADRAO— R, JORSERE. A AZEEL
e 487 B2 SN At p LEO%%%\ ﬁﬁ‘rﬁix—ﬁ— =7, 5T 5 = DF J|\FY
3 1 "jlﬁﬁ;E ﬁ]EJmEE(D |\D //\U)*Dék LEO Operators, termlnal 7:) /Tj—uﬂl_jj_/fa)*ﬁuIE\ Jﬁ'ﬁ*@] :l:'ﬂ:l

User terminal

Installing the satellite terminal onto drones

manufacturers

Antenna installation considering the payload of the drone
aircraft, propeller placement and noise and terminal
miniaturization

M=y o]
Development of
laws

RO—> 0 AFRITICRI T 275 E
Laws regarding unmanned drone flights

RO->ARL =4, E1XZEE
Drone operator, MLIT

1IARL—5—(CLBEEEADEMEIE, FEEE
227 LOFIEAL

Operation management of multiple aircraft by one
operator, institutionalization of operation management
system.

R AR
Development of

laws

BEREDOES LZFAICOVWTOEHIEER

Legal system regarding land, sea and air use of satellite

communications

MNO., #78&
MNO, MIC
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Mobility in the Ocean (1/2)

\

»GMF

Biial ST A

rminal issues

g)l_b—*i/l_r‘ ELNIZRE LD ..Lh
ine communication capaaty/speed with compact
power saving

MRS

. Dewcepmanufacturing

'@aﬁqufp ble/tVTee'\nﬂ;ej two

No. B ’5 #W Wb arget ries fo (e m=
Challenge Detail g division) cooperatlon to resolve TeChmf?lt JENL R%ﬁ% knl.(l)t‘:‘(’)n idea Remarks
Issues
M NT . N
Ol DBETU OISR : = NTNT ) \—BT8E_(ImHst) 8170
Xpansion OF terfestrial communications areas -NTN operator Can be covered by NTN except in polar areas |st|ng so tlon avallable
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Mobility in the Ocean (2/2)
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tailored to use cases
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