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1. Introduction 
This document reports the FY 2023 (Japanese fiscal year 2023) activities of Beyond 

5G Promotion Consortium Scalability WG. 
 

1.1  The Purpose of WG 
Scalability WG contributes to the NTN (Non-Terrestrial Network) propagation based 

on the activities and information offering for NTN stake holders including other industries. 
 

 

 

1.2  Activities in FY 2022 
The participants for activities in FY 2022 (Japanese fiscal year 2022) were Ericsson 

Japan, SoftBank, VIAVI Solutions, Huawei Japan, and Rakuten Mobile (titles omitted). 
Led by Dr. Toyoshima WG group leader (NICT), the WG actively exchanged information 
among participating companies, updated landscape map, and promoted NTN. The 
detailed each role are as follows. 
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1.3  Challenges found in FY 2022 
Although NTN standardization is being developed at SDOs such as 3GPP, in FY 2022 

we found that there are still many challenges toward realizing NTN. The examples of the 
challenges include the following points. 
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Specifically, for example, in order to achieve seamless handover between TN and NTN, 

it is necessary to discuss and search for solutions from the perspective of where the issues 
are and what kind of solutions are needed. It is difficult for a single company to solve 
such issues alone. Collaboration among NTN-related companies and organizations is 
required. As a part of those activities, in FY 2022 we offered wide range of information 
by posting reports etc. on our website. 

We also reported on the following examples of business collaborations. 
 
Business Collaboration Case 1 : HAPS Alliance 
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Business Collaboration Case 2 : Joint development of Battery pack for HAPS  
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Business Collaboration Case 3 : Joint Study, capital/business alliance 

 
 
 
Business Collaboration Case 4 : Integration testing at lab field 
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2. FY 2023 Activity Policy 
Based on the activities and identified challenges in previous year, we carried out the 

following activities in FY 2023. KDDI and Space Compass joined us as new WG 
members. These activity reports are found in the next chapters. 

• Invite NTN companies to WG 
• Continue collection & dissemination of information on the industry and 

standardization 
• Interviews with possible user industries (to identify issues that cannot be found 

by telecommunications industry alone) 
• Involving and collaborating with vendor companies for solution 
• Creating proposals to related organizations for legal systems & standardization 

 
Following shows the relationship of the activities with FY 2022, meeting schedule and 

each initiative coordinator. As with last year, the discussion was led by Dr. Toyoshima 
WG group leader (NICT) and the coordinators, and all the WG members actively 
discussed items.  
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3. Technology Roadmap Update 

3.1  News Excerpts from 2023 and beyond 
Satellite Broadband 
Geostationary Satellites 

• The first satellite of Viasat-3 was launched on April 30, 2023. Due to the 
communication failure, the available bandwidth has decreased significantly to less 
than 10%. (Viasat, 10/12) 

• Konnect VHTS was launched on September 8, 2022 and started its service on 
October 26, 2023. (Eutelsat, 10/26) 

• JUPITER 3 was launched on July 28, 2023 and started its service on December 
19, 2023. (Hughes, 12/19) 

LEO Constellation 
• OneWeb has launched GEN-1 constellation and completed its construction. 

(Eutelsat OneWeb, 3/27) 
• SoftBank started offering Starlink Business service. (Softbank, 7/13) 
• Telesat announced the contract with SpaceX to launch LEO satellite. The launch 

is planned in 2026. (Telesat, 9/11) 
• SKY Perfect JSAT, NTT DOCOMO and NTT communications started to offer 

Starlink Business service. (SKY Perfect JSAT, NTT DOCOMO, 10/31) 
• Amason’s Project Kuiper, NTT and SKY Perfect JSAT agreed on strategic 

collaboration. (Amazon, 11/28) 
• Project Kuiper launched 2 prototype satellites in October 2023, and succeeded in 

the test of optical intersatellite communication of 100 Gbps on the orbit. (Amazon, 
12/14) 

• Starlink subscribers exceeded 2.3 million. (Starlink, 12/22) 
• SpaceX announced 100 Starlink satellites in service to voluntarily be destroyed 

by entering the atmosphere. (2024/2/16) 
Satellite Mobile Direct 

• SpaceMobile’s test satellite BlueWalker 3 achieved voice call (AST, 4/25), video 
call, and downlink speed over 14 Mbps by existing smartphones (AST, 9/19) 

• Bullitt, a British cellular maker, started satellite communication service (text only) 
compatible to GPP R17 IoT-NTN in May 2023. Slylo provides its networks using 
geostationary satellites (of Echostar and Immmarsat). (Skylo, 5/3) 

• Lynk started satellite communication service (text only) for existing smartphones 

https://news.viasat.com/newsroom/press-releases/viasat-provides-an-interim-update-on-vs-3-f1-satellite-status-and-anticipates-positive-free-cash-flow-earlier-than-planned
https://www.eutelsat.com/en/news/press.html
https://www.hughes.com/resources/press-releases/hughes-elevates-rural-americas-internet-experience-new-hughesnet
https://oneweb.net/resources/successful-launch-36-oneweb-satellites-isronsil-marks-key-milestone-enable-global
https://www.softbank.jp/corp/news/press/sbkk/2023/20230713_03/
https://www.telesat.com/press/press-releases/telesat-reports-results-for-the-quarter-and-nine-months-ended-september-30-2023/
https://www.skyperfectjsat.space/news/detail/_starlink_business.html
https://www.docomo.ne.jp/info/news_release/2023/10/31_02.html
https://www.docomo.ne.jp/info/news_release/2023/10/31_02.html
https://press.aboutamazon.com/2023/11/amazons-project-kuiper-and-ntt-sky-perfect-jsat-form-strategic-collaboration-to-bring-advanced-satellite-connectivity-options-to-japan
https://www.aboutamazon.com/news/innovation-at-amazon/amazon-project-kuiper-oisl-space-laser-december-2023-update
https://www.aboutamazon.com/news/innovation-at-amazon/amazon-project-kuiper-oisl-space-laser-december-2023-update
https://twitter.com/Starlink/status/1738025258089935219
https://gigazine.net/news/20240216-spacex-starlink-deorbit/
https://www.businesswire.com/news/home/20230425005532/en/
https://www.businesswire.com/news/home/20230919031637/en/
https://www.skylo.tech/newsroom/telco-titans-bullitt-fires-first-shot-in-sat-to-phone-messaging-battle
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in Palau on June 21, 2023. (Lynk, 6/21) The services for the Cook Islands (Lynk, 
8/8) and the Solomon Islands (Lynk, 11/7) were also launched. 

• KDDI and SpaceX announced a business partnership to provide satellite mobile 
direct communication by Starlink. (KDDI, 8/30) 

• Qualcomm and Iridium terminated the contract of Snapdragon Satellite that 
provides satellite communication function on Android smartphones. (Iridium, 
11/9) 

• WRC-23 resolved to study on allocation of 694/698MHz-2.7GHz band 
frequencies for satellite communication to enable satellite communication from 
existing cellular phones (direct communication of cellular and satellites). These 
bands were specified to cellular phone communication. (MIC 12/27) 

• Iridium announced Project Stardust that uses existing LEO constellation to 
provide 3GPP IoT-NTN compatible service planned to start in 2026. (Iridium, 
2024/1/10) 

• SpaceX launched first 6 satellites compatible with Direct to Cell and succeeded 
in sending text messages to existing smartphones. (SpaceX, 2024/1/10) 

• Rakuten to provide direct-satellite-cellular-communication service with AST 
Space mobile in 2026. (2024/2/16) 

Satellite IoT 
• EchoStar announced construction of a S-band LEO constellation consisting of 28 

satellites. Provision of satellite communication service compatible with LoRa and 
3GPP Rel17 is planned in 2024. (EchoStar, 2/1) 

• OQ Technology started satellite commercial communication service based on 
3GPP technology. (OQ Technology, 4/17) 

• SORACOM announced business partnership with Skylo to provide satellite 
communication network for IoT compatible with 3GPP Rel17. (SORACOM, 7/6) 

• Sateliot confirmed the smooth switching from Telefónica ground network to 
Sateliot satellite network by installing existing SIM card onto IoT terminals. 3GPP 
Rel17 compliant commercial satellite communication service is to start in 2024. 
(Sateliot, 7/28) 

• Viasat and Skylo announced the launch of satellite communication service 
compliant to 3GPP rel17 from early 2024. (Viasat, 11/16) 

HAPS 
• NTT Docomo and SKY Perfect JSAT succeeded in completing a 38GHz band 

radio wave propagation test measurement for the first time in the world from the 
lower stratosphere (approximately 14km above the ground) to a ground receiver. 

https://lynk.world/news/lynk-PNCC/
https://lynk.world/?post_type=news_releases&p=884
https://lynk.world/?post_type=news_releases&p=884
https://lynk.world/news/lynk-and-bmobile-solomon-islands-limited-begin-sat2phone-service-for-bmobile-subscribers/
https://news.kddi.com/kddi/corporate/newsrelease/2023/08/30/6935.html
https://investor.iridium.com/2023-11-09-Iridium-Announces-New-D2D-Direction
https://investor.iridium.com/2023-11-09-Iridium-Announces-New-D2D-Direction
https://www.soumu.go.jp/menu_news/s-news/01kiban10_02000045.html
https://investor.iridium.com/2024-01-10-Iridium-Unveils-Project-Stardust-Developing-the-Only-Truly-Global,-Standards-Based-IoT-and-Direct-to-Device-Service
https://investor.iridium.com/2024-01-10-Iridium-Unveils-Project-Stardust-Developing-the-Only-Truly-Global,-Standards-Based-IoT-and-Direct-to-Device-Service
https://api.starlink.com/public-files/DIRECT_TO_CELL_FIRST_TEXT_UPDATE.pdf
https://www.bloomberg.co.jp/news/articles/2024-02-16/S8XNSVT0AFB400
https://www.echostar.com/press-release/246
https://www.oqtec.space/news/oq-technology-starts-commercial-service-using-its-5g-satellite-constellation
https://soracom.com/ja-jp/news/20230706-soracom-skylo-satellite-ntn/
https://sateliot.space/en/news-sateliot-space/sateliot-and-telefonica-make-a-reality-first-ever-5g-roaming-connection-for-space/
https://investors.viasat.com/news-releases/news-release-details/viasat-and-skylo-technologies-launch-first-global-direct-device
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(NTT DOCOMO, 1/24) 
• SoftBank succeeded in 5G communication test from stratosphere. (SoftBank, 

10/17) 
• Mira Aerospace succeeded in 5G communication test from stratosphere. (Mira 

Aerospace, 10/27) 
• WRC-23 identified frequency bands for using HAPS as mobile base stations: 

1.7GHz, 2GHz band and 2.6GHz bands worldwide. With 700MHz, many 
countries including Japan are to use the band for HAPS as mobile base stations. 
(MIC, 12/27) 

 

3.2  3GPP Standardization Trend 
As with FY 2022, we discussed and partially updated 3GPP standardization trend. 
3GPP had nearly completed the discussion on Release 18, and has started discussion 
on Release 19. The initiation of discussion on use cases based on IMT-2030 framework 
recommendation (Framework and overall objectives of the future development of IMT 
for 2030 and beyond) in light of 6G is expected in future. 
 

 
 
 

https://www.docomo.ne.jp/info/news_release/2023/01/24_00.html
https://www.docomo.ne.jp/info/news_release/2023/01/24_00.html
https://www.docomo.ne.jp/info/news_release/2023/01/24_00.html
https://www.softbank.jp/corp/news/press/sbkk/2023/20231017_02/
https://miraaerospace.com/news/mira-aerospace-delivers-worlds-first-5g-connectivity-from-fixed-wing-haps
https://miraaerospace.com/news/mira-aerospace-delivers-worlds-first-5g-connectivity-from-fixed-wing-haps
https://www.soumu.go.jp/menu_news/s-news/01kiban10_02000045.html
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3.3  Technology Roadmap 
We carried out detailed studies and updated NTN Technology Roadmap as follows. 

The Technology Roadmap is divided into the following fields: Satellite Broadband, 
Satellite Mobile Direct, Satellite IoT, HAPS Framework, and Aviation & Maritime field.  
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We also identified the following technical challenges that need to be resolved to realize 

NTN utilization. 
 

 
 
Details on each technology roadmap are shown in the following sections. 
 

Broadband
communicatio
n
(In-flight Wi-Fi
etc.)

2023 2024 2025 2026 2027 2028 2029 2030

Aviation
field

GEO advanced/ high-speed (VHTS・SDS), lower cost
LEO constellation advanced/ high-speed/ large capacity

Mobile direct
IoT

The use of In-flight Wi-Fi (IFC) using geostationary satellites as backhaul is growing in aviation field.
The use of LEO constellations is expected to expand in the future, leading to lower costs and
higher speeds. However, high institutional hurdles such as aviation laws might take time for
propagation.
The use in the aviation field is unlikely in progress as many countries do not allow LTE and 5G
communications on board for aviation safety, and the Wi-Fi service is sufficient for users.

Maritime
field

Broadband
communicatio
n
(In-flight Wi-Fi
etc.)

Mobile direct
IoT
VDES

GEO advanced/ high-speed (VHTS・SDS), lower cost
LEO constellation advanced/ high-speed/ large capacity

Demand for satellite broadband as Wi -fi backhaul line is high as the internet connection on board is becoming
necessity. LEO constellations are expected to see increased use on small vessels because they use terminals
that are relatively compact and easy to configure compared to GEO.

Transfer from dedicated satellite communication system to 3GPP Rel. 17 NTN compliant service &
integration with terrestrial mobile services

Advanced maritime operation by transfer from AIS to VDES
Smaller vessels that are difficult to use broadband communications are expected to use direct communication
between satellites and HAPS & smartphones. International efforts are in progress to utilize satellites to
coordinate and improve global maritime operations. The efforts in Japan and other countries include
implementation of VDES that extends the current AIS and allows bidirectional communication at higher
transmission rates.
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3.3.1  Satellite Broadband 
The main characteristic of Satellite Broadband is installing the dedicated satellite 

communication terminals on the ground and enable satellite communication directly from 
that terminal, or through the terminal from communication terminals such as smartphone. 
In recent years, significant progress has been made in the deployment of low Earth orbit 
satellites (LEO) in addition to geostationary satellites (GEO), and commercial services 
have begun in many countries. 
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3.3.2  Satellite Mobile Direct 
The main characteristic of Satellite Mobile Direct is direct satellite communication 

using communication terminals such as smartphone without installing dedicated 
terminals for communication with satellite. It is a major architecture discussed in 3GPP 
and R&D is underway in many countries due to high usability for users.  
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3.3.3  Satellite IoT 
Satellite IoT has a network configuration that allows direct satellite communication 

from IoT terminals, similar to Mobile Direct. The characteristics of IoT, such as small 
data transmission and delay tolerant are highly compatible with satellite communication 
and allowed relatively earlier start of R&D and commercialization compared to Mobile 
Direct. For Cellular IoT (NB-IoT/eMTC), 3GPP has specified extensions that enable 
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application to NTN since Release 17. 
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3.3.4  HAPS 
HAPS is one of the forms of NTN, and an architectural form that flies unmanned air 

vehicle (UAV) in stratosphere and enables direct communication with communication 
terminals such as smartphones. HAPS can provide close to or equivalent to terrestrial 
networks with low-latency service etc., thanks to the shorter distance from ground 
compared to those of satellites (GEO, MEO and LEO). In addition, HAPS has 
significantly shorter launch time compared to those of satellites, is expected to use in time 
of large-scale disaster. 
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4. Use Cases 
In FY 2022, we draw up use cases to generate interest in NTN which is the crucial 

component of Beyond 5G. By showing the use cases that illustrate “The things that 
could not be achieved with 5G will be made possible with NTN in Beyond 5G.” We aim 
to find out users' needs and challenges, as well as create opportunities for collaboration 
with companies that possess the key technology for them. We have described 17 use cases 
from two perspectives: a technical perspective that looks at the overview of NTN as a 
whole, and an industry perspective that expresses specific utilizations.  
 
• Technical Perspective 

o NTN and TN Integration (*) 
o Broadband communication outside of TN coverage (*) 
o IoT communication outside of TN coverage (*) 
o High-Precision Positioning &Navigation (*) 
o Sensing and Communication Service Integration 

• Industry Perspective 
o Observation of River Water Level & Snow Accumulation 
o Herd management 
o Collaboration between Disaster Medical Sites and Hospitals (*) 
o Provision of Power Supply and Communication to Disaster Areas 
o Mobility 
o Communication Methods in Mountainous Areas (*) 
o Unmanned delivery (by HAPS) 
o Advanced Airport Control 
o Disaster Detection in Mountainous Areas 
o Public Safety LTE 
o Sensing 
o Complementary Service by NTN 

 
In FY 2023 we studied these cases in view of “the most important cases to be realized 

as beyond 5G”and extracted them for discussion in the chapter below. (the cases marked 
with * at the end of their names).  

Additionally, we studied the following 2 cases identified during this fiscal year's 
activities.  
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• Additional cases (Industry Perspective) 
o Unmanned delivery (by Satellite) (*) 
o BCP for Cellular Communication 

 

4.1  19 Use Cases 
The following sections provide the use cases that we discussed and identified for NTN.  
 

4.1.1  NTN and TN Integration 
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4.1.2  Broadband Communication Outside of TN 

Coverage 

 
 

4.1.3  IoT Communication Outside of TN 

Coverage 
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4.1.4  High-Precision Positioning &Navigation 

 
 

4.1.5  Sensing and Communication Service 

Integration 
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4.1.6  Observation of River Water Level & Snow 

Accumulation 

 
 

4.1.7  Herd Management 
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4.1.8  Collaboration between Disaster Medical 

Sites and Hospitals 

 

 

4.1.9  Provision of Power Supply and 

Communication to Disaster Areas 
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4.1.10 Mobility 

 
 

4.1.11 Communication Methods in Mountainous 

Areas 
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4.1.12 Unmanned Delivery (by HAPS) 

 
 

4.1.13 Advanced Airport Control 
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4.1.14 Disaster Detection in Mountainous Areas 

 

 

4.1.15 Public Safety LTE 
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4.1.16 Sensing 

 

 

4.1.17 Complementary Service by NTN 
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4.1.18 Unmanned Delivery (by Satellite) 

 
 

4.1.19 BCP for Cellular Communication 

 
 

4.2  Extraction of Use Cases to identify the 

challenges 
We mapped the use cases mentioned above as shown in the table below. Additionally, 

we extracted the use cases for identifying challenges towards social implementation from 
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the perspective of “"the most important cases to be realized as beyond 5G”. 

 
 
The extracted use cases with reasons are as follows. 

• NTN and TN Integration 
o The importance of TN/NTN integration (Cellular expansion) has been 

recognized in 3GPP, and continued to be discussed in Release-18. 
o Considered to be essential items for discussing the Beyond 5G world. 
o There are significant technical challenges in TN and NTN integration 

that use different frequencies, terminals, and communication methods 
(e.x. Handover between TN and NTN, Design and methods for 
integrating inter-company systems and network operations, 
Standardization of terminals). 

o It covers a wide range of use cases including Broadband, IoT and 
sensing. 

• Broadband communication outside of TN coverage (The reasons for extraction 
are same as description in the “NTN and TN Integration”)  

• IoT communication outside of TN coverage (The reasons for extraction are 
same as the description in the “NTN and TN Integration”) 

• High-Precision Positioning &Navigation (The reasons for extraction are same 
as the description in the “NTN and TN Integration”) 

• Collaboration between Disaster Sites and Hospitals 
o It is considered as one of the most demanding cases in terms of 

requirements in the 17 use cases. 
o The benefit of introducing this use case is thought to be clear and direct. 
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o Once the challenges in this case can be identified, it is expected to 
become easier to consider other usage cases. 

• Communication Methods for Mountainous Areas 
o By focusing on the main characteristic of NTN, “Expanding network 

coverage that cannot be covered by terrestrial NW (TN)”, it is believed 
that further exploration of use cases can be expected. 

o Emergency communication: Mountainous areas are attractive places for 
outdoor lovers such as climbers and hikers, but there is a high possibility 
of sudden emergencies occurring. Through Non-Terrestrial Networks, 
communication with rescue teams and emergency services can be 
secured. It is possible to send the location information of stranded 
individuals and support expedited rescue operations. 

o Weather information: Weather may change rapidly in mountainous 
areas. By utilizing Non-Terrestrial Networks, real-time weather 
information and emergency alerts can be provided. This is beneficial for 
the safety of climbers and residents. 

o Tourism information: Tourism is an important source of income for 
mountain regions. Information on tourist spots, local events and 
guidance for tourists can be provided via non-terrestrial networks. It is 
expected to promote tourism and the development of the local economy. 

o Education: Access to high-quality education is crucial for children 
living in mountainous areas. By utilizing Non-Terrestrial Networks, 
Educational programs and online education can be provided to remote 
areas. This is expected to alleviate the educational disparities. 

o Telemedicine: Access to medical facilities can be limited in 
mountainous areas. By utilizing Non-Terrestrial Networks, remote 
healthcare services can be provided to residents in remote regions.  

Telemedicine consultations and remote diagnosis with physicians 
become possible. As a result, it is expected to improve healthcare.  

• Unmanned Delivery (by Satellite) 
o To achieve efficient unmanned delivery, it is effective to utilize aerial 

routes with drones in addition to land routes. 
o To establish an efficient unmanned delivery system, it is necessary to 

consider autonomous driving to and from drone take-off and landing 
sites, as well as design land and aerial routes that are suitable for drone 
flights. Additionally, it is crucial to establish operational procedures for 
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flight management. 
  



43 
 

5. Initiatives to Solve the Issues 

5.1  Target Industries Seeking Cooperation to 

Resolve Issues 
Based on the above-mentioned selection, we have mapped target industries and so forth 

for which we seek cooperation to resolve issues into the following categories. The 
following shows the list and category of the industries and organizations. Details on each 
challenge and technology are shown in the following sections. 
• Technology Perspective 

o NTN and TN Integration 
o Broadband communication outside of TN coverage 
o IoT communication outside of TN coverage 
o High-Precision Positioning & Navigation 

• Industry Perspective 
o Collaboration between Disaster Medical Sites and Hospitals 
o Communication Methods in Mountainous Areas 
o Unmanned Delivery (by Satellite) 

 
# Category Remarks 

1 User Auto/Agricultural machinery/Drone 
manufacturer etc. 

2 SDO 3GPP, 5GAA etc. 
3 Regulator ITU-R, MIC etc. 
4 NTN operator LEO/MEO/GEO/HAPS Operator 
5 TN operator Domestic MNO/Global MVNO 

6 Wireless communication 
equipment vendor 

Terrestrial GW, antenna, gNB, core NW 
etc. (except optical communication) 

7 Terminal vendor Smartphone, satellite receiver etc. 

8 Optical communication 
equipment vendor   

9 System integrator   
10 SD-WAN vendor   

11 Satellite manufacturing vendor Aircraft, control device, storage battery, 
solar panel etc. 

12 HAPS manufacturing vendor Aircraft, control device, storage battery, 
solar panel etc. 
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5.1.1  NTN and TN Integration 
With NTN and TN Integration, target industries seeking cooperation to resolve issues 

are listed below. 
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5.1.2  Broadband Communication Outside of TN 

coverage 
With Broadband communication outside of TN coverage, target industries seeking   

cooperation to resolve issues are listed below. 

 
 

5.1.3  IoT Communication Outside of TN coverage 
With IoT communication outside of TN coverage, target industries seeking cooperation 

to resolve issues are listed below. 
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5.1.4  High-Precision Positioning & Navigation 
With  High-Precision Positioning & Navigation, target industries seeking cooperation 

to resolve issues are listed below. 

 
 

5.1.5  Collaboration between Disaster Medical 

Sites and Hospitals 
With Collaboration between Disaster Medical Sites and Hospitals, target industries 

seeking cooperation to resolve issues are listed below. 
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5.1.6  Communication Methods in Mountainous 

Areas 
With Communication Methods in Mountainous Areas, target industries seeking 

cooperation to resolve issues are listed below. 

 
 

5.1.7 Unmanned Delivery (by Satellite) 
With Unmanned Delivery (by Satellite), target industries seeking cooperation to 

resolve issues are listed below. 
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5.2  Technical Specification Required for Solving 

Issues 
The required technologies and proposed solution ideas for the challenges are shown 

below. 

5.2.1  NTN and TN Integration 
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5.2.2  Broadband Communication Outside of TN 

Coverage 
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5.2.3  IoT Communication Outside of TN 

Coverage 
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5.2.4  High-Precision Positioning & Navigation 
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5.2.5  Collaboration between Disaster Medical 

Sites and Hospitals 
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5.2.6  Communication Methods in Mountainous 

Areas 
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5.2.7  Unmanned Delivery (by Satellite) 
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5.3  Target Companies and Organizations Seeking 

Cooperation to Resolve Issues 
Based on the above-mentioned selection of industry for which we seek cooperation, 

we have identified following target companies and organizations. The following shows 
the list and category of the target industries and organizations. Although we have not yet 
carried out concrete activities such as interviews with them, there was a common 
understanding that it is desirable to actively request participation in this working group. 
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6. Interviews with Industries 
In FY 2023, we interviewed industries of potential NTN users. Following are the 

identified challenges based on these interviews and discussions. 
o There are areas where it is difficult to provide terrestrial network by various 

network services (autonomous driving, forestry, shipping, DX, etc.) current and 
in future due to several factors. Covering these areas with NTN is expected to 
improve the continuity of seamless communication network services. 

o At the same time, even in emergency situations on the ground, such as large-
scale NW failure, congestion, etc. due to disasters, providing the minimum level 
of services through NTN as a backup for the terrestrial NW is expected to support 
on recovery and reconstruction. 

o In order to ensure reliability even under disadvantageous conditions compared 
to ground areas (latency, radio wave quality and reliability), ensuring redundancy 
and cooperation within the NTN group without depending on a specific network 
system, constellation, or operator is required. 

We explain the detailed examples of using HAPS and satellites and future challenges 
as well as future initiatives based on the direction of “All Japan” in the following 
sections. 
 

6.1  HAPS Use Cases and Future Challenges 
Through interviews, we have found several use cases for HAPS. This section 

introduces concrete use cases in forestry and disaster situations. 
Forestry often involves dangerous parts: Dozens of fatal accidents occur every year. 

One reason for this is the difficulties for workers to seek help when they are injured; Calls 
for help cannot be heard because each worker is in a separate location and the work 
requires the use of chainsaws. Normally, in such a situation, you can consider calling for 
help by mobile phone, etc., but in the mountains, existing communications such as LTE 
do not cover the area, and many cases are unnoticed. 

Although development of automatic tree-felling machines aiming for forestry DX is 
under way, human work within the reach of local communications will remain. Therefore, 
further forestry DX is expected through high-speed communication and expansion of 
service areas. 

The industry expects significance of the seamless communication between workers and 
HAPS brought by radio waves to mountainous areas from satellite and HAPS that enable 
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smartphone-direct communications. We received favorable comments that it has great 
social significance of preventing fatal accidents thanks to communications in case of 
emergency. 

However, forestry industries consist of many SMEs with the exception of some highly 
profitable companies. This refers high possibility that cost part will be a challenge and 
require such competitiveness compared to the existing services. Also, it clearly reveals 
that we need tailored service for end users in light of communication attenuation based 
on the angle of incidence to the actual forestry site due to frequencies we use. For this 
challenge, we reaffirm the importance of preliminary verifications in light of various use 
cases as well as cost reduction by sharing one HAPS communication with other industry 
fields. 

We also interviewed on possibilities of HAPS use cases in the event of disasters such 
as earthquakes. There were cases where ground stations collapse due to natural disasters, 
as we experienced in 2024 Noto peninsula earthquake. In that case, even if the ground 
station had a redundant configuration, the usability such as communication speed would 
be greatly reduced, and furthermore, there is even a possibility that communication will 
be completely interrupted. 

HAPS has high expectations both in the private and public sectors. Because HAPS is 
relatively disaster-resistant infrastructure that will use route of satellite backhaul and 
intact ground stations and it is possible to communicate directly to the customer's 
smartphone without preparing external devices. 

To meet these expectations, the public and private sectors in Japan need to discuss the 
ground design to clarify the way of communication in initial response to disasters and 
during the reconstruction period. We recognized the need to address issues from a macro 
perspective. We will consider TN and NTN communications redundancy methods, and 
prioritized communications related to life-threatening operations beforehand as well as 
how Japan as a whole should develop NTN communications, which is lagging behind on 
a global scale, and how should rules be set for emergencies. 

 

6.2  Satellite Communication Use Case and Future 

Challenges 

 In addition to the above-mentioned HAPS use cases, this section presents solutions for 
maritime and construction industries thorough satellite communications. 
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In maritime industry, providing large area communication is important as they require 
meticulous communication with ground staff and there is a need to improve the wellbeing 
of crew members. 

In construction industries, providing large capacity communication from satellite is 
important as they require secure uplink bandwidth for remote control and autonomous 
driving. 

 

6.3  Direction toward “All Japan” NTN 

Our Working Group have discussed ideal “All Japan” NTN in view of Beyond 
5G/6G based on these considerations. We have a common understanding that we need to 
continue identifying further challenges and initiatives to find potential services in this 
working group for this purpose. 
• Relying on devices dedicated to specific LEO constellations is high risk. 
• There are concerns about relying 100% on overseas satellite operators. It would be 

desirable for Japan to have its own network. 
• It is useful to be able to use services from different LEO constellations on the same 

terminal. 
• It is ideal to be able to use services from GEO, LEO, HAPS, and terrestrial networks 

on the same terminal in future. 
• Achieving these requires standardizations of both terminals and network providers (it 

is unclear whether providers such as Starlink will support this). 
• For terminals, standardization might progress in 3 categories: small IoT devices (low 

power devices), mobile terminals (smartphones) and large terminals (compatible with 
high-speed communication). 

• Japan may need to prepare the network construction in view of above-mentioned 
points. 

• Geographical characteristics of Japan (70% of the country is mountainous/hilly area, 
a maritime nation with the 6th largest EEZ in the world, and a country prone to natural 
disasters) may have opportunities for various NTN use cases. It would be desirable to 
proceed with the development of services tailored to specific use cases. 
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Toward Ideal All Japan NTN in 10 years

IoTSmartPhone Dedicated terminal
for satellites

Terrestrial NW Legacy Satellite

VoiceCall
（incl. Emergency)

Broad BandSmall Data,
Message, Alerting

Current Situation
Although there are some exception, conventional NTNs are
basically independent systems from terrestrial NWs, and each
has evolved and developed independently.
Toward Beyond 5G/6, IMT -2030
1) There are areas where it is difficult to provide TN by various
NW services (Autonomous driving, forestry, shipping, DX etc.)
current and in future due to several factors. Covering these
areas with NTN is expected to improve the continuity of
seamless communication network services.
 Deepening and developing Japanese -style hospitality
services across TN and NTN

2) Even in emergency situations on the ground, such as large-
scale NW failure, congestion, etc. due to disasters, providing
the minimum level of services through NTN as a backup for the
terrestrial NW is expected to support on recovery and
reconstruction.
 Establish All Japan NTN that provide cooperation across
the ground/satellites during emergencies based on
experience and knowledge.

3) In order to ensure reliability even under disadvantageous
conditions compared to ground areas (latency, radio wave
quality and reliability), ensuring redundancy and cooperation
within the NTN group without depending on a specific network
system, constellation, or operator is required.
Ensure Made in Japan service quality by introducing
domestically produced satellites & communication
equipment while cooperating with the private sector &
overseas satellite services on the premise of cooperation
between multiple operators and satellite systems.

Current Situation

NTN Toward Beyond5G/6G

IoTSmartPhone Dedicated terminal
for satellites

Terrestrial NW Legacy Satellite

VoiceCall
（incl. Emergency)

Broad BandSmall Data,
Message, Alerting

MultipleNTN
(HAPS,LEO,GEO...)Terrestrial NW
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7. Summary and Challenges in Future 
The Scalability Working Group has discussed on international cooperation, in other 

words, how Japanese companies cooperate on Non-Terrestrial Network (NTN) 
internationally as research and development on Beyond 5G is accelerating around the 
world. Our mission is to identify scalability. To this end, our members have discussed and 
succeeded in creating NTN field landscape maps as a foundation to consider where our 
strengths are and how we should move forward. In addition, the WG carried out unique 
initiatives in which we showcased new NTN use cases and interviewed potential users to 
identify challenges to promote NTN use and the development of this area. 

Interviews with potential users were fruitful. From maritime industries, we received a 
proposal from a venture business. They proposed that we need to create a growing 21st-
century industry from maritime and create explosively need for NTN in the ocean and 
increased value to create Japanese-style NTN market. Because in developed countries 
like Japan, there are very few areas where NTN needs clearly exists and this cannot be a 
field where economic rationality can be obtained as a market. From forestry industries, 
we found that there are high radio wave transmission losses in forests, and this causes 
lack of communication means between workers, and have the highest occupational 
mortality rate. NTN services realized by such as HAPS and satellites can help to alleviate 
occupational mortality rate and unexpected accidents. We would like to contribute to the 
evolution of new technologies for these new services. 

We think NTN is an area that will become increasingly important in future and the 
Scalability WG where companies find collaboration and reach consensus, would like to 
continue identifying social challenges from companies recognized as NTN user, 
discussing solutions for that and providing these solutions for the users. If any technical 
or institutional issues are discovered through these activities, we would like to propose 
improvement measures for future standardization etc. We are looking forward to the 
continuous active participation not only current leading members but also new members 
in the development of NTN from Japan. 

 
Following is the activity record of FY 2023 (Chairperson: Dr. Toyoshima WG leader). 

In addition, e-mail discussions were held as appropriate for preparation of meetings and 
summarizing interview results. 

 
August 30, 2023: Kickoff meeting (online) 
September 19, 2023: 1st meeting (online) 
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October 31, 2023: 2nd meeting (online) 
November 21, 2023: 3rd meeting (online) 
December 19, 2023: 4th meeting (online) 
January 23, 2024: Interviews with industries (face-to-face interview) 
January 30, 2024: 5th meeting (online) 
February 20, 2024: 6th meeting (online) 
 
Last but not least, we would like to express our deepest gratitude to all the participant 

companies for their enthusiastic discussion and dedication during the monthly discussions 
in FY 2023. 

 
 
 
 
 

 


	1. Introduction
	1.1 　The Purpose of WG
	1.2 　Activities in FY 2022
	1.3 　Challenges found in FY 2022

	2. FY 2023 Activity Policy
	3. Technology Roadmap Update
	3.1 　News Excerpts from 2023 and beyond
	3.2 　3GPP Standardization Trend
	3.3 　Technology Roadmap
	3.3.1 　Satellite Broadband
	3.3.2 　Satellite Mobile Direct
	3.3.3 　Satellite IoT
	3.3.4 　HAPS


	4. Use Cases
	4.1 　19 Use Cases
	4.1.1 　NTN and TN Integration
	4.1.2 　Broadband Communication Outside of TN Coverage
	4.1.3 　IoT Communication Outside of TN Coverage
	4.1.4 　High-Precision Positioning &Navigation
	4.1.5 　Sensing and Communication Service Integration
	4.1.6 　Observation of River Water Level & Snow Accumulation
	4.1.7 　Herd Management
	4.1.8 　Collaboration between Disaster Medical Sites and Hospitals
	4.1.9 　Provision of Power Supply and Communication to Disaster Areas
	4.1.10 Mobility
	4.1.11 Communication Methods in Mountainous Areas
	4.1.12 Unmanned Delivery (by HAPS)
	4.1.13 Advanced Airport Control
	4.1.14 Disaster Detection in Mountainous Areas
	4.1.15 Public Safety LTE
	4.1.16 Sensing
	4.1.17 Complementary Service by NTN
	4.1.18 Unmanned Delivery (by Satellite)
	4.1.19 BCP for Cellular Communication

	4.2 　Extraction of Use Cases to identify the challenges

	5. Initiatives to Solve the Issues
	5.1 　Target Industries Seeking Cooperation to Resolve Issues
	5.1.1 　NTN and TN Integration
	5.1.2 　Broadband Communication Outside of TN coverage
	5.1.3 　IoT Communication Outside of TN coverage
	5.1.4 　High-Precision Positioning & Navigation
	5.1.5 　Collaboration between Disaster Medical Sites and Hospitals
	5.1.6 　Communication Methods in Mountainous Areas
	5.1.7 Unmanned Delivery (by Satellite)

	5.2 　Technical Specification Required for Solving Issues
	5.2.1 　NTN and TN Integration
	5.2.2 　Broadband Communication Outside of TN Coverage
	5.2.3 　IoT Communication Outside of TN Coverage
	5.2.4 　High-Precision Positioning & Navigation
	5.2.5 　Collaboration between Disaster Medical Sites and Hospitals
	5.2.6 　Communication Methods in Mountainous Areas
	5.2.7 　Unmanned Delivery (by Satellite)

	5.3 　Target Companies and Organizations Seeking Cooperation to Resolve Issues

	6. Interviews with Industries
	6.1 　HAPS Use Cases and Future Challenges
	6.2 　Satellite Communication Use Case and Future Challenges
	6.3 　Direction toward “All Japan” NTN

	7. Summary and Challenges in Future

