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Chapter 1 Introduction 

1.1 Purpose of the NTN Promotion Project 

In Chapter 2 of the Integrated Innovation Strategy 2023, set by the Cabinet on June 9, 2023, the 

goal is established to achieve a transformation towards a sustainable and resilient society that ensures 

the safety and security of the people. The goal is to "complete the 'Data Strategy' and transform society 

into one where cyber and physical spaces create a dynamic virtuous cycle, allowing anyone, anywhere, 

at any time, to safely utilize data and AI to create new value." In line with this, the development and 

research of next-generation infrastructure and data and AI utilization technologies suitable for the 

digital society are being promoted. 

According to the 2024 Information and Communications White Paper, "The rapid proliferation of 

Artificial Intelligence (AI) and the expansion of the use of digital technologies such as robotics have 

led to an increased demand for instantaneous processing and decision-making. As societal needs for 

such capabilities rise, the requirements for information and communication networks are becoming 

even more stringent, with elements such as low latency, reliability, and resilience being of increasing 

importance. In particular, new approaches, such as 'AI Constellations' — decentralized AI systems 

where multiple AIs collaborate through networks — have emerged. To realize such systems, there is 

a need for the establishment of more advanced network functions and the deepening of collaboration 

between computing resources and networks. 

The Ministry of Internal Affairs and Communications' "Strategy for Information and 

Communication Technology Toward Beyond 5G" identifies all-optical network technology and Non-

Terrestrial Network (NTN) technology as critical technological areas. NTN technology, in particular, 

is expected to significantly contribute to the realization of advanced communication capabilities 

beyond 5G. As a new communication method that does not depend on terrestrial communication 

infrastructure, NTN technology holds the potential to surpass traditional communication domains by 

utilizing space and the stratosphere. 

As part of the efforts to advance NTN technology, the Beyond 5G Promotion Consortium's 

Scalability Working Group under the XG Mobile Promotion Forum has actively engaged in 

discussions and activities to contribute to the spread of NTN, working with NTN stakeholders from 

various industries. The "FY2023 Scalability Working Group Report" was finalized on March 31, 2024, 

and the working group was subsequently dissolved in an evolving manner. In response, the NTN 

Promotion Project Working Group was newly organized on April 1, 2024, to further advance NTN 

technology and move to the next phase. 

The main objectives of the NTN Promotion Project can be divided into two areas. The first is to 

accelerate the deployment of information and communication networks by leveraging NTN 

technologies, including High Altitude Platform Stations (HAPS) and satellite communications. To 

achieve this, the project aims to provide opportunities for dialogue and value sharing with potential 

users, clarify technical requirements based on user needs, and contribute to solving industrial and 
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societal challenges through the examination of use cases. The second objective is to promote global 

collaboration and build a co-creation cycle for NTN. This includes sharing common challenges of 

NTN, exploring solutions, and promoting the dissemination of NTN technology while ensuring Japan 

takes international leadership in NTN technology. Furthermore, the project seeks to strengthen 

collaboration with other initiatives, promote cooperation across different fields, and contribute to 

international cooperation and standardization activities. 

 

1.2 Efforts Up to Last Year 

The participating companies from the previous year included Ericsson Japan, SoftBank, VIAVI 

Solutions, Huawei Technologies Japan, and Rakuten Mobile. Under the leadership of Mr. Toyoshima 

(NICT), active efforts were made for information exchange between the participating companies, 

updating the landscape map, and promoting NTN dissemination activities. The detailed division of 

roles is as follows.  
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1.3 Issues Identified Through Last Year's Activities 

Through the activities of the Scalability Working Group in the previous year, several key points 

emerged. Discussions with industry sectors on the use cases of HAPS and satellite communications, 

as well as debates on the image of NTN, highlighted the challenge of how Japan should engage 

internationally in the NTN field. It was recognized that, in order to realize an "All Japan" approach, 

further identification of issues and continued efforts to discover new services are essential. The 

following points were identified as common understandings for achieving "All Japan": 

 

• Reliance on devices that can only be used with specific LEO constellations presents a high risk. 

• Full dependence on overseas satellite operators is concerning. It is desirable for Japan to also 

possess its own independent network. 

• It would be beneficial if the same device could utilize services from different LEO constellations. 

• Furthermore, it would be advantageous if the same device could connect to GEO, LEO, HAPS, 

and terrestrial networks. 

• To realize this, standardization on both the device side and the network provider side is necessary 

(though it is not guaranteed that entities like Starlink will comply). 

• Devices will likely be standardized in three major categories: small IoT devices (low power 

consumption), mobile devices (e.g., smartphones), and large devices (for high-speed 

communication). 

• It is necessary for Japan to prepare for network construction with these developments in mind. 

• Given Japan's geographical characteristics (with 70% of the land being mountainous or hilly, 

possessing the world's sixth-largest Exclusive Economic Zone (EEZ), and being a disaster-prone 

country), there will be numerous opportunities for utilizing NTN. It is desirable to continue the 

development of services tailored to specific use cases. 
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Chapter 2 Activities Policy for This Year 

Based on the activities and challenges identified in the previous year, the following activities were 

carried out in the current year, including eight meetings, one of which was an exchange of views with 

users in the maritime sector. The activity report will be presented in the following chapters. 

• Update of the NTN Technology Roadmap (updating with the latest information and 

primarily revising the HAPS section) 

• Monitoring of relevant activities in foreign countries (investigating 6G-NTN activities, 

understanding the situation in South Korea, etc.) 

• Identification of user needs related to communications utilizing NTN and clarification of 

the requirements needed for realization (held discussions with ten users involved in the 

maritime sector. Examined the requirements and challenges necessary to fulfill the 

identified needs and considered existing technologies/services that could be utilized) 

• Examination of the challenges to realizing NTN services, clarification of technologies to 

be developed, and consideration of solutions/responses (referencing the opinions from the 

exchange meetings, organized the challenges and solutions necessary to realize services. 

Reviewed the requirements for detailed design of inter-company collaboration architecture 

through TN-NTN integrated control technology) 

• Development of a Grand Design (discussed a future vision that overlooks the technologies 

and solutions expected for next-generation NTN) 

• Extraction and proposal of common challenges beyond industry boundaries (discussed 

common institutional challenges identified from user needs) 

In relation to last year's efforts, the meeting schedule, and the companies responsible for 

summarizing each challenge are listed below. As with last year, discussions were actively conducted 

with the lead of the project, Dr. Toyoshima (NICT), and the summarizing companies, with 

participation from all members. 
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Chapter 3 Update of the Technology Roadmap 

and Global Trends 

3.1 Key News After 2024 

Satellite Broadband 

Geostationary Satellite 

• SKY Perfect JSAT Signs Procurement Agreement with Thales Alenia Space for Full Digital 

Satellite JSAT-31. (SKY Perfect JSAT, May 27) 

• The first Viasat-3 started service on August 5, 2024 (capacity degraded due to antenna 

deployment failure). (Viasat, August 5) 

• SKY Perfect JSAT signs communications satellite procurement contract with Thales（France, 

March 11, 2025） 

LEO Constellation 

• Starlink launches new D2C-enabled satellite. (SpaceX, June 4) 

• Amazon announces that Project Kuiper's initial service launch will be delayed to 2025 

(Space News, June 27) 

• AST Space Mobile Obtains Commercial Satellite Launch Permit From FCC (AST 

SpaceMobile, August 5) 

• Softbank announced to initiate Eutelsat OneWeb service on December 2024 (SoftBank, 

September 3) 

• Hawaiian Airlines Launches In-Flight Wi-Fi Offering by using Starlink (Hawaiian Airlines, 

September 24) 

• Starlink has over 4 million subscribers. (Starlink, September 27) 

• Constellation Chiho by China‘s Shanghai Kakinobu Satellite Technology (SSST) launches 

its first 18 satellites on August 6 (Space News, August 6) and launches next 18 satellites on 

October 15 (Space News, October 15) 

• SKY Perfect JSAT and Planet Labs Collaborate to build Low-Orbit Satellite Constellation 

with USD 230 Million (SKY Perfect JSAT, February 5, 2025) 

• Communications NBN considers entering low-Earth satellite market (Australia, February 

14, 2025 ) 

• Amazon launches first Kuiper internet satellite (CNBC, April 28, 2025) 

Satellite Mobile Direct 

• AT&T, AST Space Mobile Officially Sign Partnership. (AT&T, May 15) 

• Verizon teams up with AST Space Mobile for Satellite Communications Services (AST 

SpaceMobile, May 29) 

• AST Space Mobile announced Satellite and Mobile Phone Direct Communications Details 

https://www.skyperfectjsat.space/news/detail/_jsat-31.html
https://news.viasat.com/newsroom/viasat-3-f1-satellite-enters-commercial-service
https://europe.nna.jp/news/result/2769929
https://europe.nna.jp/news/result/2769929
https://www.spacex.com/launches/mission/?missionId=sl-8-5
https://www.spacex.com/launches/mission/?missionId=sl-8-5
https://www.spacex.com/launches/mission/?missionId=sl-8-5
https://spacenews.com/beta-project-kuiper-broadband-services-pushed-to-early-2025/
https://www.businesswire.com/news/home/20240805857810/en/
https://www.businesswire.com/news/home/20240805857810/en/
https://www.softbank.jp/corp/news/press/sbkk/2024/20240903_02/
https://www.softbank.jp/corp/news/press/sbkk/2024/20240903_02/
https://newsroom.hawaiianairlines.com/releases/hawaiian-airlines-now-offering-fast-and-free-starlink-wi-fi-across-entire-airbus-fleet
https://newsroom.hawaiianairlines.com/releases/hawaiian-airlines-now-offering-fast-and-free-starlink-wi-fi-across-entire-airbus-fleet
https://newsroom.hawaiianairlines.com/releases/hawaiian-airlines-now-offering-fast-and-free-starlink-wi-fi-across-entire-airbus-fleet
https://newsroom.hawaiianairlines.com/releases/hawaiian-airlines-now-offering-fast-and-free-starlink-wi-fi-across-entire-airbus-fleet
https://x.com/Starlink/status/1839424733198344617
https://spacenews.com/china-launches-first-satellites-for-thousand-sails-megaconstellation/
https://spacenews.com/china-launches-first-satellites-for-thousand-sails-megaconstellation/
https://spacenews.com/china-launches-first-satellites-for-thousand-sails-megaconstellation/
https://spacenews.com/china-launches-second-batch-of-18-satellites-for-thousand-sails-megaconstellation/
https://spacenews.com/china-launches-second-batch-of-18-satellites-for-thousand-sails-megaconstellation/
https://spacenews.com/china-launches-second-batch-of-18-satellites-for-thousand-sails-megaconstellation/
https://www.skyperfectjsat.space/news/detail/planetlabspelican.html
https://www.skyperfectjsat.space/news/detail/planetlabspelican.html
https://www.skyperfectjsat.space/news/detail/planetlabspelican.html
https://www.skyperfectjsat.space/news/detail/planetlabspelican.html
https://www.skyperfectjsat.space/news/detail/planetlabspelican.html
https://www.nna.jp/news/2760126
https://www.nna.jp/news/2760126
https://www.cnbc.com/2025/04/28/amazon-launches-first-kuiper-satellites-in-bid-to-take-on-starlink.html
https://about.att.com/story/2024/ast-spacemobile-commercial-agreement.html
https://www.businesswire.com/news/home/20240529554741/en/
https://www.businesswire.com/news/home/20240529554741/en/
https://www.businesswire.com/news/home/20240529554741/en/
https://www.businesswire.com/news/home/20240529554741/en/
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(AST SpaceMobile, July 1) 

• Emergency SOS via satellite by iPhone 14 or later models starts on July 30 in Japan. (Apple, 

July 30) 

• Verizon announces alliance with Skylo. Efforts to launch satellite text sending and receiving 

service using 3GPP R-17 IoT-NTN compliant devices (Verizon, August 28). 

• AST SpaceMobile successfully launched five commercial satellites on September 12. (AST, 

September 12) In October, Phased Array Antenna was successfully deployed. (AST, October 

26) 

• iOS 18 can send and receive text via satellite on iPhone 14 and later models (US and Canada 

only). (Apple, September 16) 

• 3GPP accepts Iridium's request to extend NB-IoT for NTN as an official work item in 3GPP 

Release 19 (Iridium, September 25) 

• FCC permit provisionally to use Starlink Direct to Cell in U.S. Hurricane Disaster Areas. 

(SpaceX, October 9) 

• KDDI successfully transmits and receives SMS by direct communication between au 

smartphone and Starlink satellite in an experimental environment on Kumejima, Okinawa. 

(KDDI, October 24) 

• Apple invests $1.5 billion in Globalstar to build new constellation (Via satellite, November 

1) 

• FCC Allows Conditional Commercial License for Starlink Direct to Cell Services in the 

U.S. (SpaceX, November 27) 

• One NZ Launches Starlink Direct to Cell Service in New Zealand (One NZ, December 19) 

• KDDI Obtains permission to launch Radio wave emission for Starlink Direct to Cell Service 

(KDDI, December 25) 

• Vodafone Releases World's First Test of Satellite Video Calls, Connects Satellites and 

Smartphones directly to call in Regions Where Mobile Phones can't Reach (Vodafone, 

January 29, 2025) 

• T-Mobile will start offering services that connect satellites and cell phones directly from 

July (T-Mobile, February 9, 2025) 

• au launches "au Starlink Direct," a direct communication service between satellites and 

smartphones, covering the entire country of Japan (KDDI、Okinawa Cellular Telephone, April 

10, 2025） 

Satellite IoT 

• Hubble Network successfully connects by Bluetooth from space (Hubble Network, April 29) 

• OQ Technology launches two additional satellites. The number of satellites are total 10. (OQ 

Technology, March 10) 

• Sateliot launches four additional satellites on August 16. (Sateliot, August 17) 

• Solacom launches NTN IoT service compliant with 3GPP Rel-17 using Skylo's network 

(available in North America, Europe, and Oceania). (Soracom, July 17) 

https://www.businesswire.com/news/home/20240701476388/en/AST-SpaceMobile-CEO-Publishes-Letter-to-Partners-Shareholders-and-Future-Space-Based-Cellular-Broadband-Network-Users
https://www.apple.com/jp/newsroom/2024/07/emergency-sos-via-satellite-available-today/
https://www.apple.com/jp/newsroom/2024/07/emergency-sos-via-satellite-available-today/
https://www.verizon.com/about/news/verizon-skylo-launch-direct-device-messaging-customers
https://www.businesswire.com/news/home/20240912442844/en/
https://www.businesswire.com/news/home/20240912442844/en/
https://www.businesswire.com/news/home/20241025345390/en/
https://www.businesswire.com/news/home/20241025345390/en/
https://www.apple.com/newsroom/2024/09/ios-18-is-available-today-making-iphone-more-personal-and-capable-than-ever/
https://investor.iridium.com/2024-09-25-Iridium-Accelerates-Direct-to-Device-Service-with-Acceptance-into-3GPP-Standards-Announces-Iridium-NTN-Direct
https://x.com/SpaceX/status/1843797123420303789
https://x.com/SpaceX/status/1843797123420303789
https://x.com/SpaceX/status/1843797123420303789
https://newsroom.kddi.com/news/detail/kddi_nr-299_3556.html
https://www.satellitetoday.com/finance/2024/11/01/apple-invests-1-5b-in-globalstar-to-fund-a-new-constellation/
https://www.satellitetoday.com/finance/2024/11/01/apple-invests-1-5b-in-globalstar-to-fund-a-new-constellation/
https://x.com/Starlink/status/1861544221683114066
https://media.one.nz/onenzsatellite
https://media.one.nz/onenzsatellite
https://media.one.nz/onenzsatellite
https://newsroom.kddi.com/news/detail/kddi_nr-381_3651.html
https://www.vodafone.com/news/technology/vodafone-makes-historic-satellite-video-call-from-a-smartphone
https://www.vodafone.com/news/technology/vodafone-makes-historic-satellite-video-call-from-a-smartphone
https://www.t-mobile.com/news/network/t-mobile-starlink-beta-open-for-all-carriers
https://www.t-mobile.com/news/network/t-mobile-starlink-beta-open-for-all-carriers
https://www.t-mobile.com/news/network/t-mobile-starlink-beta-open-for-all-carriers
https://newsroom.kddi.com/news/detail/kddi_nr-533_3815.html
https://newsroom.kddi.com/news/detail/kddi_nr-533_3815.html
https://hubblenetwork.com/blog/
https://www.oqtec.space/news/oq-technology-successfully-completes-batch-1-with-two-new-5g-iot-satellites
https://www.oqtec.space/news/oq-technology-successfully-completes-batch-1-with-two-new-5g-iot-satellites
https://sateliot.space/2024/08/17/sateliot-prepares-for-commercial-operations-following-the-successful-launch-of-four-new-satellites-under-its-revolution-mission/
https://sateliot.space/2024/08/17/sateliot-prepares-for-commercial-operations-following-the-successful-launch-of-four-new-satellites-under-its-revolution-mission/
https://soracom.com/ja/news/20240717-soracom-air-ntn
https://soracom.com/ja/news/20240717-soracom-air-ntn
https://soracom.com/ja/news/20240717-soracom-air-ntn
https://soracom.com/ja/news/20240717-soracom-air-ntn
https://soracom.com/ja/news/20240717-soracom-air-ntn
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HAPS 

• Succeeded in 5G communication experiment, simulating HAPS using small aircraft (4 

business operators, SKY Perfect JSAT, NTT DoCoMo, NICT, Pana HD). (WING, May 29) 

• NTT DoCoMo and Space Compass announce launch of HAPS service in 2026 (Space 

Compass, June 3) 

• SoftBank successfully demonstrates null-forming technology that enables frequency sharing 

between HAPS and terrestrial base stations. (Softbank, June 26) 

• Sunglider, a large unmanned aircraft for stratospheric communication platforms (High 

Altitude Platform Station, HAPS), successfully flew in the stratosphere. (SoftBank, October 

2) 

• Successful demonstration of data communication to a smartphone via HAPS flying in the 

stratosphere at an altitude of approximately 20 km above Kenya (Space Compass, NTT 

Docomo, March 3, 2025) 

Others 

• SES announces Intelsat acquisition; Deal expected to complete in second half of 2025. 

(SES, April 30) 

• SES Space & Defense Demonstrates First Multi-Orbit, Multi-Band Commercial LEO Relay 

(SES Space & Defense, June 5) 

• Italy's Telespazio teams up with US company Starlink. (NNA, June 10) 

• Adtran and Iridium Enhance PNT Resistance in Europe and Asia-Pacific with Satellite Time 

and Location Technology (Adtran, June 24) 

• Starlink launches "Starlink Mini" in the United States. (SpaceX, July 11) 

• SpaceX’s proposal to ease PFD restrictions was met with opposition from companies.(FCC, 

August 12) 

• The wireless communications and satellite industries don't match on U.S. position at WRC. 

(FCC, August 20) 

• Intelsat and Intelsat start joint technology verification for realization of ubiquitous network. 

In the future, terrestrial and satellite communication networks will be seamlessly connected 

based on 5G standard specifications. (SoftBank, September 17) 

• Eriksson will participate in the Mobile Satellite Service Association (MSSA) and will 

conduct a study on direct NTN satellite connection using the satellite frequency L/S band. 

(September 18) 

• Mitsubishi Heavy Industries launch satellite with Eutelsat. (France, September 19) 

• SpaceX plan to invest in Vietnam with $1.5 Billion (Vietnam, September 27) 

• Commerce Department begins beta test of space transportation adjustment system. (NOAA, 

September 30) 

• Interstellar Technologies completes financing for series E round totaling 3.9 Billion Yen (PR 

TIMES, October 24) 

• SKY Perfect JSAT Yokohama Satellite Control Center has established the “Universal NTN 

https://www.jwing.net/news/78873
https://space-compass.com/news/000068.html
https://space-compass.com/news/000068.html
https://www.softbank.jp/corp/news/press/sbkk/2024/20240626_01/
https://www.softbank.jp/corp/news/press/sbkk/2024/20241002_01/
https://www.softbank.jp/corp/news/press/sbkk/2024/20241002_01/
https://prtimes.jp/main/html/rd/p/000000408.000118641.html
https://prtimes.jp/main/html/rd/p/000000408.000118641.html
https://www.ses.com/press-release/ses-acquire-intelsat-compelling-transaction-focused-future
https://www.ses.com/press-release/ses-space-defense-demonstrates-first-multi-orbit-multi-band-commercial-leo-relay
https://europe.nna.jp/news/result/2667693
https://www.adtran.com/en/newsroom/press-releases/20240624-adtran-and-iridium-strengthen-pnt-resilience-in-europe-and-asia-pacific-with-stl-technology
https://www.starlink.com/roam
https://www.fcc.gov/ecfs/document/108130251822158/1
https://www.fcc.gov/ecfs/document/108130251822158/1
https://www.fcc.gov/ecfs/document/108130251822158/1
https://www.fcc.gov/ecfs/document/108130251822158/1
https://www.fcc.gov/ecfs/document/10820612409309/1
https://www.softbank.jp/corp/news/press/sbkk/2024/20240917_01/
https://www.telecoms.com/satellite/ericsson-joins-satellite-d2d-initiative?fbclid=IwY2xjawFY_T1leHRuA2FlbQIxMQABHQUctG5Suo-BW1QcMkycxHIqhbrCFjdzsFYPOUKytJf6qtKn8-GPb3N09A_aem_kAdiUB0RJoIOW8UAF8vafQ
https://www.telecoms.com/satellite/ericsson-joins-satellite-d2d-initiative?fbclid=IwY2xjawFY_T1leHRuA2FlbQIxMQABHQUctG5Suo-BW1QcMkycxHIqhbrCFjdzsFYPOUKytJf6qtKn8-GPb3N09A_aem_kAdiUB0RJoIOW8UAF8vafQ
https://europe.nna.jp/news/result/2707044
https://www.nna.jp/news/2710106
https://www.space.commerce.gov/commerce-departments-new-traffic-coordination-system-for-space-launches-initial-capabilities/
https://www.space.commerce.gov/commerce-departments-new-traffic-coordination-system-for-space-launches-initial-capabilities/
https://www.space.commerce.gov/commerce-departments-new-traffic-coordination-system-for-space-launches-initial-capabilities/
https://www.space.commerce.gov/commerce-departments-new-traffic-coordination-system-for-space-launches-initial-capabilities/
https://prtimes.jp/main/html/rd/p/000000068.000043667.html
https://prtimes.jp/main/html/rd/p/000000068.000043667.html
https://prtimes.jp/main/html/rd/p/000000068.000043667.html
https://prtimes.jp/main/html/rd/p/000000068.000043667.html
https://www.skyperfectjsat.space/news/detail/_universal_ntn_lab.html
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Innovation Lab” and started testing using non-terrestrial networks and 5G technologies. 

（Sky Perfect JSAT, November 25） 

• ESA to establish European satellite communications with 10.6 billion euros. (EU, December 

18) 

• Rosenwarthel, Chairman of the FCC, proposed to assign additional frequencies to space 

launches. (FCC, December 19) 

• Remote sensing by satellite mega-constellation. (Fraunhofer, January 2, 2025) 

• World's First Success in Transmission of Ultra-Large-capacity Mission Data Using 1.5-μm 

Inter-satellite Optical Communications - JAXA and NEC's Initiatives for Optical 

Communications in Space - (JAXA, NEC, January 23, 2025) 

• Marble Visions, NTT Data, Pasco, Canon Electronics, and NTT Data have agreed to form a 

capital and business alliance to develop a high-resolution, high-frequency optical satellite 

observation system. (NTT Data, February 25, 2025) 

• China successfully launches communications technology test satellite No. 15 (AFP, March 

10,2025) 

• Space Compass to demonstrate satellite communications with ESA（EU、March 26, 2025） 

• The U.S. State Department has urged allies to cut off contact with Chinese satellite 

communications companies (NEXTGOV, April 21, 2025) 

 

3.2 Technology Roadmap 

The technology roadmap was established and updated as well as the previous one. The description 

was updated while maintaining the framework of satellite broadband, satellite mobile direct, satellite 

IoT, HAPS, and framework classifications for the aeronautics and oceans sectors. 

 

https://www.skyperfectjsat.space/news/detail/_universal_ntn_lab.html
https://www.skyperfectjsat.space/news/detail/_universal_ntn_lab.html
https://www.esa.int/Newsroom/Press_Releases/ESA_to_support_the_development_of_EU_s_secure_communication_satellite
https://www.esa.int/Newsroom/Press_Releases/ESA_to_support_the_development_of_EU_s_secure_communication_satellite
https://www.esa.int/Newsroom/Press_Releases/ESA_to_support_the_development_of_EU_s_secure_communication_satellite
https://www.esa.int/Newsroom/Press_Releases/ESA_to_support_the_development_of_EU_s_secure_communication_satellite
https://www.fcc.gov/document/chairwoman
https://www.fraunhofer.de/en/press/research-news/2025/january-2025/avalanche-detection-using-passive-radar.html
https://www.fraunhofer.de/en/press/research-news/2025/january-2025/avalanche-detection-using-passive-radar.html
https://www.fraunhofer.de/en/press/research-news/2025/january-2025/avalanche-detection-using-passive-radar.html
https://www.fraunhofer.de/en/press/research-news/2025/january-2025/avalanche-detection-using-passive-radar.html
https://www.jaxa.jp/press/2025/01/20250123-1_j.html
https://www.nttdata.com/global/ja/news/release/2025/022500/
https://www.afpbb.com/articles/-/3566774
https://www.afpbb.com/articles/-/3566774
https://europe.nna.jp/news/result/2775611
https://www.nextgov.com/policy/2025/04/us-urging-allies-cease-talks-chinese-satellite-industry/404709/?oref=ng-homepage-river
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3.2.1 Satellite Broadband 

In addition to geostationary satellites (GEO), the development of low orbit satellites (LEO) that 

will intensify in the future will include updated information on the situation. 
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3.2.2 Satellite Mobile Direct 

Regarding satellite mobile direct (communication via satellite directly from communication 

terminals such as smart phones without having a dedicated terminal that is responsible for 

communication with satellites), update information is described for each company's service 

development. 
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3.2.3 Satellite IoT 

Satellite IoT is a network configuration that communicates directly with satellites from IoT 

terminals, similar to mobile direct. Although there is no significant difference in the development of 

services from last year, there is a lot of movement in Constellation, and we will focus on this and 

provide updated information. 
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3.2.4 HAPS 

HAPS is one of the forms of NTN, an architecture form in which communication terminals such 

as unmanned airplane (UAV) and smart phones flying into the stratosphere directly communicate. 

This paper summarizes the outline of Space Compass, SoftBank, which is currently planning to 

expand its services. 
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3.3 Related Activities in Overseas Countries (EU-6G-

NTN Project) 

This year, for related activities in overseas countries, EU 6G-NTN's activities through the Web-HP 

(https://6g-ntn.eu/) was investigated to understand the so far conducted their research activities. 6G-

NTN is one of the major European Union's 6G research project on NTN, which is having financial 

supports from the parent organization, 6G-SNS (Smart Network & Services).Also, we considered this 

activity is a major overseas NTN research activity in EU therefore, we focused it as the subject of our 

survey. Following shows our survey implementation details and observations on the 6G-NTN EU 

Project. 
 

 

 

https://6g-ntn.eu/
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3.4 Summary 

For the technology roadmap, as last year conducted, the main news from FY2024 onwards we 

surveyed following three categories of NTN related information, which is satellite broadband, 

satellite mobile direct, satellite IoT, and HAPS.  We updated the comparison table and detailed 

information of each company's services in accordance with the status of the service deployments.  

Although there were no noticeable updates, future plans for satellite constellation and radio 

communication regulations are still in place. It observed that preparations were underway for the 

these service deployments. 

For related activities in overseas NTN related research, this year EU 6G-NTN's activities through 

the Web-HP (https://6g-ntn.eu/) was investigated. We were able to observe, the key use cases, 

technical information and 3GPP trends & technical issues, etc., eventually we were enable to capture 

their outline of the work status via this survey. 
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Chapter 4 Identifying the Needs and 

Requirements of Users Interested in Utilizing 

NTN 

4.1 Identifying the Needs of Users Interested in Utilizing 

NTN 

4.1.1 Implementation of Opinion Exchange Sessions 

Continuing from last year, our project conducted activities to identify user needs. This year, we 

focused on identifying the demands and challenges in the "marine" sector and organized the opinon 

exchange sessions as described below. Invitations were extended to institutions and companies 

associated with our project members (hereinafter referred to as "guests"). The participating guests 

introduced the activities of their respective organizations and also took part in a pre-session 

questionnaire. 

 

⚫ Title: Opinion Exchange Session on Communication Services Using Satellites and HAPS in 

Marine Sector 

⚫ Date and Time: November 7, 2024 (Thursday), 15:00–17:30 (JST) 

⚫ Venue: Conference room at the Association of Radio Industries and Businesses and Online 

(Hybrid Format) 

⚫ On-site Participants: 

Guests: 

- Japan Agency for Marine-Earth Science and Technology (JAMSTEC) 

- Nippon Kaiji Kyokai (ClassNK) / Ship Data Center Co., Ltd. 

- NAIKEN R&D / SIM-SHIP Co., Ltd. 

- Infracom Corporation 

- Oceanic Constellations, Inc. 

- MOL Sunflower Ltd. 

- BANYANS Inc. 

- FURUNO ELECTRIC CO., LTD. 

- NYK CRUISES CO., LTD. 

- Lighthouse Inc. 

 

Project Members: 

- National Institute of Information and Communications Technology (NICT) 

- Sharp Corporation 
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- Space Compass Corporation 

- Softbank Corp. 

- Nokia Solutions and Networks Japan G.K. 

- Rakuten Mobile, Inc. 

- ITOCHU Techno-Solutions Corporation 

- Internet Initiative Japan Inc. 

- VIAVI Solutions Inc. 

- Keysight Technologies Japan K.K. 

- KDDI CORPORATION 

 

4.1.2 Summary of the Opinion Exchange Session 

The specific examples (activity introductions, Q&A, and contents of the pre-session questionnaire) 

provided by the guests were consolidated, and a list of demands and challenges was compiled based 

on each example. The following trends were frequently observed. For specific details, please refer to 

Section 4.2. 

o Pricing plans (balance between price and data capacity, etc.) 

o Communication quality (latency, connection stability, etc.) 

o Communication coverage 

o Legal and regulatory framework 

o Communication terminals and equipment 

 

4.1.3 Titles of Activity Introductions (Reference Information) 

Each guest introduced their organization's activities with the following titles. As these were based 

on a closed meeting within XGMF, the detailed contents are omitted. (Specific examples collected 

are included in the content consolidated in Section 4.1.2) 
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4.1.4 Questions in the Pre-event Survey (Reference Information) 

Below questions were used for the pre-session questionnaire, and responses were collected from 

the guests. As these were based on a closed meeting within XGMF, the content of the responses is 

omitted. (Specific examples collected are included in the content consolidated in Section 4.1.2) 

 

Q1. Are you currently using NTN? If yes, could you tell us any challenges you are facing? 

Q2. Have you ever had to give up on something due to communication issues? If yes, could you 

share the reasons if possible? 

Q3. What are your expectations for NTN? 

Q4. If you could use NTN, what would you like to use it for? Please provide potential uses and 

needs. 

Q5. Are there any challenges, considerations, or issues that need to be solved for using NTN? Either 

industry-specific matters or communication environments is fine. 

Q6. Is there anything you think would make NTN more convenient or encourage you to use it more 

actively? 

Q7. Do you have any other concerns or issues regarding fees, subscription contracts, or legal 

matters? 

Q8. Do you have any expectations or requests for the NTN promotion project? 

 

4.2 Presenting Solutions Using Existing Technologies 

The content from the activity introductions, Q&A, and pre-session questionnaire were 

consolidated, and potential solutions that users might not have recognized were flagged against the 

demands and challenges listed in Section 4.1.2. 

 

Flagging Criteria: 

(A) Feasible using existing technologies or combinations thereof. 

(B) Feasible using forthcoming technologies in the near future or combinations thereof. 

(C) Not feasible with existing technologies. 

 

When summarized for each flag, the following results were obtained. The most notable group is 

the "(A)" group. It was to become apparent that despite existing solutions capable of addressing 

operational issues and demands, users (demand side) were unable to adopt them due to various 

reasons. Hence, focusing solely on technological challenges will not solve the demands and 

challenges. 
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4.3 Clarification of Requirements Necessary to Meet User 

Needs 

For the requests and issues listed in section 4.1.2, the following results were obtained by 

summarizing the requirements necessary for realization. 
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4.4 Summary 

Through the opinion exchange sessions, the demands and challenges in the marine sector were 

identified, and the feasibility of solutions using existing technologies was examined. For unresolved 

issues, necessary requirements to meet these needs were considered. It became apparent that 

operational challenges and demands from the user's side (demand side) confront the business 

feasibility of the service provider side (supply side), and focusing only on technological challenges 

does not ensure resolution. 

It was perceived that to achieve widespread adoption of NTN, reducing usage costs is necessary. 

This indicates that procurement costs for satellites and HAPS are key issues. Forming a global 

ecosystem aimed at reducing NTN costs in parallel with technological advancements deemed 

essential. 
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Chapter 5 Efforts to Solve Challenges for 

Realizing NTN Services 

5.1 Examination of Challenges for Realizing NTN 

Services 

By the end of the last fiscal year (FY 2023), as an activity to raise interest in NTN, which is an 

important element of Beyond 5G, we formulated use cases. By disseminating examples that make it 

easy to imagine that what cannot be done with 5G until now can be done with Beyond 5G, and by 

conveying the appeal of NTN, we aimed to bring to light the needs and problems of users, and to 

provide opportunities for collaboration with companies that possess technologies. As a result, 19 

examples were formulated from 2 different viewpoints, namely, from the technical viewpoint that 

overviews the whole NTN, and from the industry viewpoint that expresses concrete application 

contents. 

In addition, from these examples, we examined them from the viewpoint of the examples that 

should be most realized as Beyond 5G, and selected examples to be taken up as initiatives to solve 

problems for social implementation. Those with an asterisk (*) at the end of each case name are 

applicable. 

 

• 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 
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o Complementary Service by NTN 

o Unmanned delivery (by Satellite) (*) 

o BCP for Cellular Communication 

 

In this fiscal year (FY 2024), as described in the previous chapter, we took up marine 

communication use cases, such as ships and ocean observations, as new applications of NTN services, 

and discussed issues and solutions to realize social implementation through discussion meetings with 

related companies. In addition, with regard to HAPS, which is aimed at early commercialization in 

Japan in particular, we updated the examination of utilization cases from a technical perspective, 

including HAPS, in the integration of NTN and TN, and additionally examined utilization cases from 

a new industry perspective that utilizes the features of HAPS. 

As a result, the following three new cases were examined through this year's activities. 

 

• Additional cases (Industry Perspective) 

o Mobility in the Ocean (*) 

o Disaster Countermeasures (by HAPS) 

o Video Transmission from Remote Areas and Drones (by HAPS) 

 

In the following sections, a total of 22 NTN use cases are presented, including 3 new cases added 

this year. 
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5.1.1 Integration of NTN and TN 

 

5.1.2 Broadband Communication in TN Coverage-Limited Areas 

 

This shows an overall NTN-TN 
convergence image. Satellite BB, 
Satellite IoT, Satellite Observations, 
and HAPS are integrated with TN 
communication.
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5.1.3 IoT Communication in TN Coverage-Limited Areas 

 

5.1.4 High-Precision Location Information and Navigation 
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5.1.5 Sensing and Communication Service Integration 

 

5.1.6 Observation of River Water Level and Snow Accumulation 
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5.1.7 Herd Management 

 

 

5.1.8 Collaboration between Disaster Medical Sites and Hospitals 
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5.1.9 Provision of Power Supply and Communication to Disaster Areas 

 

 

5.1.10  Mobility 
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5.1.11  Communication Methods in Mountainous Areas 

 

 

5.1.12  Unmanned Delivery (Using HAPS) 
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5.1.13  Advancement Airport Control 

 

 

5.1.14  Disaster Detection in Mountainous Areas 
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5.1.15  Public Safety LTE 

 

 

5.1.16  Sensing 
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5.1.17  Complementary Services by NTN 

 

5.1.18  Unmanned Delivery (by Satellites) 
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5.1.19   Business Continuity Plan for Cellular Communication 

 

 

5.1.20  Mobility in the Ocean 
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5.1.21  Disaster Management (by HAPS) 

 

 

5.1.22  Video Transmission from Remote Area and Drone 
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5.2 Examination of Solutions and Countermeasures for 

the Issues 

In the last fiscal year (FY 2023), we mapped each of the use cases shown in the previous section 

and the categories included therein and examined them from the perspective of the cases that should 

be most realized as Beyond5G. As a result, we selected seven application cases to be taken up as 

subjects for extracting issues for social implementation, and examined the technologies and solutions 

considered necessary for solving the issues. 

In the current fiscal year (FY 2024), discussions were held mainly on cases of NTN utilization in 

the ocean, such as ships and ocean observation. As a result, mobility in the ocean was newly selected, 

and issues and technical requirements that need to be developed for social implementation of NTN 

services were examined. 
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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 and 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 

 

 



57 

 

5.2.7 Unmanned Delivery (by Satellites) 
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5.2.8 Mobility in the Ocean 
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5.3 Examination of Architecture Required for Inter-

Enterprise Collaboration 

In the future, the world's communication traffic will increase, and the era of global traffic control 

will come. It will be necessary to realize a network that provides high-quality services by utilizing 

communication resources available anywhere on the planet. Taking disasters as an example, even if 

the data traffic of a certain business operator is congested, if the system is globally interconnected 

through inter-operator cooperation, it will lead to the relief of users. In the construction of such 

terrestrial and non-terrestrial networks, it is important to control traffic and network resources on a 

global scale that transcends the boundaries of the domains of operators. In this project, we will solve 

this problem by proposing an architecture that links networks with different specifications and enables 

global resource control among operators, rather than simply connected for data transmission.   

Terrestrial networks (TN) and non-terrestrial networks (NTN) integration requires a close 

cooperation between TN and NTN network operators and service providers. TN/NTN convergence 

or integration requires the involvement of multiple TN segments such as terrestrial mobile core 

networks (CN) and data networks (DN) as well as multiple NTN segments such as Geostationary 

Earth Orbit (GEO) and low Earth orbit (LEO) satellites and High-Altitude Platform Station (HAPS). 

In most use cases involving TN-NTN integration, a single operator may not be able to provide both 

TN and NTN network segments. It is likely that many operators require to collaborate to one another 

to have their network segments interconnected both in the control plane and the data plane. Therefore, 

to interconnect TN and NTN segments, it is essential to develop new mechanisms and interfaces.  

The network operators and service providers can collaborate on the basis of established standard 

framework such as one developed by the International Telecommunication Union (ITU). ITU has 

developed a framework architecture for TN-NTN integration, also known as fixed, mobile and 

satellite convergence (FMSC). ITU-T Y.3207 (2024) “Fixed, mobile, satellite convergence – 

Integrated network control architecture” specifies the framework of TN-NTN convergence, where 

TN and NTN network segments have their own individual network controllers to monitor their 

performances and control their resources. These individual network controllers are connected to the 

integrated network control system through interfaces. Through the interfaces, which are yet to be 

developed and standardized, the integrated network control system can collect the monitoring data of 

TN and NTN segments as well as transmit control commands/parameters to them.  

This report describes a scenario of TN and ITN integration, TN-NTN integrated network control 

architecture (INCA), and required interfaces to be standardized. 

 

5.3.1 Scenario of TN and NTN integration 

Figure shows the scenario of TN and NTN integration through the integrated network control 

system. The TN segments are data networks, cellular core networks, and access networks. Data 
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networks are composed of the Internet, cloud computing infrastructure, data storage, and application 

servers. The cellular core network is composed of functions for user authentication, mobility 

management, resource management, session management, etc. of cellular networks as defined and 

specified in 3GPP standards. Similarly, NTN segment includes satellites and HAPS in space and 

satellite operation center (SOC), network operation center (NOC), ground stations (GST), non-

terrestrial network and terrestrial network gateways (NTN-TN GW), and NTN terminals on earth. 

The radio frequency (RF) or free-space optical (FSO) links are used to communicate between GST 

and satellites/HAPS or among satellites and HAPS. Similarly, NTN-TN GWs can be connected to the 

cellular core network or directly to data networks if cellular core functions are not required by the 

radio access network connected to NTN terminals 

The access network can be a fixed access network (e.g., fiber-to-the-home) to connect fixed 

terminals (e.g., computers and smart devices in home or office) or a radio access network (e.g., 

cellular wide-area network (WAN) consisting of radio access network (RAN) central units and radio 

heads) to connect mobile user equipment (e.g., smartphones). The fixed access networks (not shown 

in figure) are usually connected to data networks, while a RAN is connected to the cellular core 

network through high-speed, multi-core optical fiber networks so that seamless mobility of mobile 

users from a TN to an NTN can be supported. Similarly, the cellular RAN including local Beyond-

5G and 6G access networks and various types of wireless access points installed on ground, airplanes 

or ship can be connected to NTN though an NTN terminal such as a VSAT (Very Small Aperture 

Terminal) acting as a gateway between the terrestrial RAN and NTN.  

In the control plane, each network segment is managed by its own network controller. Although 

different kinds of NTN networks (e.g., GEO satellites, LEO satellites, and HAPS) are shown 

collectively managed by a single NTN controller in Figure 1, each NTN segment or domain operating 

at a different altitude may be controlled and managed by a different network controller operated by a 

different operator. 
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Figure  Scenario of TN and NTN integration 

 

 

 

5.3.2 TN-NTN integrated network control architecture (INCA) 

This section describes the functional components of TN-NTN integrated network control 

architecture.   

Figure shows the functional architecture of integrated network control system [ITU-T Y.3207]. The 

major components of integrated network control architecture are: (1) integrated network control 

interfaces, (2) integrated control data service, (3) end-to-end (E2E) network status analysis, (4) 

application requirements and user intent analysis, (5) E2E resource allocation, management, and 

optimization, and (6) integrated control and orchestration functions. 

The integrated network control interfaces communicate with the network control external 

interfaces of individual network segments (e.g., radio access, NTN, cellular core, and data networks) 

controllers to collect control data from them and send control commands to them. The interfaces also 

contain functions to collect control data in different granularity of time scales and details as required.  

The collected control data from various network segments are managed by the integrated control 

data service functions. The data service functions are responsible to manage the data consistency and 

provide control data in dynamically adjustable granularity to E2E network status analysis function 

through on-demand and streaming data services.  
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Figure Architecture framework of integrated network control system (ITU-T Y.3207) 

 

The E2E network state analysis function processes control data to assess the status of end-to-end 

network services by analysing the status of resource utilization and performances of all involved 

network segments. It also uses the output coming from the application requirements and user intent 

analysis component to judge the network service quality with respect to service level agreements. The 

application requirements and user intent analysis component includes necessary functionalities to 

interpret the user and service provider expectations expressed in abstract policies (called intents) and 

convert them into the control system-understandable parameters that can be mapped into well-defined 

service configuration templates. 

The E2E resource allocation, management and optimization functions formulate optimal control 

decisions on the basis of the current and predicted future network states of network segments involved 

in an end-to-end communication service, together with the prediction on the fluctuation of available 

resources and their demands. Different kinds of network segments can have different kinds of 

resources in demand. For example, data networks may demand more computational (e.g., virtual 

machines, CPU, GPU, memory) and storage resources, while the NTN may demand more RF 

bandwidths for feeder and service links or replacement of RF links by FSO links due to changes in 

weather conditions and user traffic demands. Different combinations of resource allocation strategies 

can be considered as feasible candidate solutions and evaluated them for their fitness by using 

mathematical optimization models and/or machine learning models. The optimal resource allocation 
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and control decisions are provided to the integrated control and orchestration function. 

The integrated control and orchestration function executes the control decision by generating lists 

of appropriate resource control parameters and commands for each network segment involved in the 

end-to-end network service and sending the lists to the network segments through integrated network 

control interfaces. 

 

5.3.3 Use cases scenarios of INCA 

The following are prominent use-case scenarios of INCA in Beyond-5G and 6G network 

environments. It is not an exclusive list. 

 

1． INCA as an Enabler for Multi-Operator Network Services over TN-NTN Integrated 

Environments 

A virtualized network domain with slicing capabilities can be shared by multiple operators. Each 

operator manages its allocated resources through a dedicated INCA instance and can create multiple 

slices for different services (e.g., URLLC, eMBB, mIoT). This scenario is illustrated in Figure. 

 

 

Figure  INCA as an enabler of multiple operators deploying network services in different slices of 

TN and NTN domains/segments 

 

2． INCA for Seamless TN-NTN Handover to Optimize Terrestrial Base Station Power Management 

In multi-layered RANs covering overlapping areas, INCA enables efficient power management of 

terrestrial base stations. It can switch user connections from terrestrial to NTN radios when the user 

activity as well as data traffic flow is low, allowing base stations to enter sleep mode or power off. 
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INCA monitors resource utilization across TN and NTN, making intelligent user terminal handover 

decisions, thus enable effective power management without hampering the quality of services. 

 

3． INCA as an Enabler for Optimal NTN Segment Selection 

With the growing use of various NTN segments like satellites and HAPS at different altitudes, 

INCA can monitor their resource availability and performance, helping select the most suitable NTN 

segment for each network service. 

 

5.3.4 Interfaces to be standardized 

To enable interworking between TN and NTN network segments, both network segments should 

be equipped with standard interfaces. These interfaces allow the integrated network control system 

to collect monitoring control data from each network segments. Similarly, standard interfaces are also 

required to send control commands and parameters from the integrated network control system back 

to the individual network segments.  

In a TN-NTN integration environment, multiple operators can collaborate by sharing monitoring 

and control parameters through these standard interfaces. Interfaces in the control plane as well as in 

the data plane are discussed next.  

Interfaces are required both in the control plane and the data plane, as discussed below. 

• In the control plane, interfaces are used to transmit monitoring data, control parameters, and 

control commands. 

• In the data plane, interfaces enable the transmission of user data traffic between TN and NTN 

segments, and vice versa. 

Based on an experimental system developed at the National Institute of Information and 

Communications Technology (NICT), example monitoring and control parameters through the 

interfaces to the DN, CN, and NTN are listed below. The parameters for the RAN interface 

(Interface_RAN) are assumed to follow specifications set by industry groups such as the O-RAN 

Alliance; however, they are not discussed in this report.  

The parameters can be represented in standard formats such as the JSON, as illustrated in the 

examples below. Further discussions among TN and NTN operators are required to complete the lists 

of parameters and their standardization. 

 

5.3.4.1 Control plane monitoring interfaces to collect monitoring data from TN and 

NTN segments 

The control plane monitoring interfaces are used to collect monitoring data from various TN and 

NTN segments. These interfaces can be categorized into the following four categories: 
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• Monitoring interface_DN (list of parameters) 

• Monitoring interface_CN (list of parameters) 

• Monitoring interface_NTN (list of parameters) 

• Monitoring interface_RAN (list of parameters) 

 

【Monitoring interface_DN parameters list】 

Examples of monitoring parameters collected from each functional instance of the DN are as follows:  

{‘timestamp’: 1707187366889805056, 

'src': 'osm',  #source controller of monitoring data 

 'nsname': 'haweb',   #network service name 

 'instancename': 'haweb-2', 

 'cpu_utilization': 0.24, 

 'memory_utilization’: 0.88, 

 ‘tx_bw_utilization’: 0.4, 

‘rx_bw_utilization’: 0.5 

} 

 

Examples of monitoring parameters summarizing the monitoring data from all functional instances 

are as follows: 

{‘timestamp’: 1707187366889805056, 

'src': 'osm',   

 'nsname': 'haweb',   

 'instancename': 'all', 

 'cpu_utilization': 0.24, 

 'memory_utilization': 435.88, 

 ‘tx_bw_utilization’: 0.4, 

 ‘rx_bw_utilization’: 0.8, 

 'num_of_instances': 1 

} 

 

【Monitoring interface_CN parameters list】 

Examples of the monitoring parameters collected from each functional instance of the core network 

functions are as follows:  

{‘timestamp’: 1707187366889805056, 

‘instancename': 'upf1', #name of core network function 

 'interface': 'eth0', 

 'cpu_allocation': 1, 

 'cpu_utilization': 0.3, 

 'memory_allocation': 8330 MB, 
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 'memory_utilization': 0.41, 

 ‘tx_bw_allocation': 1000 Mpbs, 

 ‘tx_bw_utilization': 0.1, 

 ‘rx_bw_allocation': 1000 Mbps, 

 ‘rx_bw_utilization': 0.1 

} 

 

【Monitoring interface_NTN parameters list】 

The NTN parameter list can be divided into four types: present system parameters, service 

requirement parameters, system monitoring parameters, and link control parameters. These 

parameters are listed in Table. 

 

Parameter types Parameters 

Preset system 

parameters 

• Number of satellites in a constellation 

• Satellite orbit coordinates 

• Satellite interfaces characteristics (e.g., physically/logically connected, radio or FSO 

links, transparent or regenerative) 

• Uplink/downlink beam upper and lower frequencies, bandwidth, modulation methods 

• Inter-satellite link characteristics (e.g., frequencies bands, FSO wavelength) 

• Number of available GSTs and their coordinates 

Service requirement 

parameters 

• Service type (e.g., voice, video, web browsing, and sensors data)  

• QoS requirements (e.g., minimum data speed, maximum latency, tolerable call drop 

or packet loss rate, and security levels) 

System monitoring 

parameters 

• Number of active user terminals 

• Weather conditions  

• Doppler shift 

• Performance (e.g., throughput, latency, jitter, packet loss, and call drop rates) 

Link 

control/monitoring 

parameters 

• Number of beams, coverage coordinates, types (fixed or movable), transmission power  

• Radio frequencies or FSO wavelengths allocated to each beam 

• Earth station and space station antenna patterns 

• Feeder and service link performance monitoring (bandwidth, transmission speed, loss 

rate, interference, coding rate)  

• Active GSTs (site diversity that changes GSTs depending on the weather) 

Table NTN parameters 

 

Some of the NTN monitoring parameters overlap with the control parameters whose values are set 

based on the values of control parameters/commands issued from the integrated network control 

system. 
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5.3.4.2 Control interfaces to send control commands and parameters to TN and NTN segments 
Four types of control interfaces can be considered for sending control commands/parameters from 

the integrated network control system to the four types of network segments: DN, CN, NTN, and 

RAN.  

• Control interface_DN (list of parameters) 

• Control interface_CN (list of parameters) 

• Control interface_NTN (list of parameters) 

• Control interface_RAN (list of parameters) 

Control interfaces carry two sets of parameters:  

1) one set for network resource allocation to create a network service based on given QoS 

requirements, and  

2) the other set for adjusting network resource to guarantee end-to-end network QoS. 

 

Examples of control interface parameters for DN, CN, and NTN are listed below. Control 

interfaces for RAN are not discussed in this report, as it is assumed that their parameters will follow 

the formats specified by global industry organizations such as the O-RAN Alliance. 

 

【Control interface_DN parameters list】 

Examples of control parameters used in a request for resource allocation of the DN to a network 

service are as follows: 

{‘timestamp’: 1707187366889805056, 

'nsname': 'haweb', 

 ‘number_of_servers’: 1, 

 ‘cpu_allocation’: 2, 

 'memory_allocation’: 5 GB, 

 ‘tx_bw_allocation’: 1000 Mbps, 

 ‘rx_bw_allocation’: 1000 Mbps 

} 

 

Examples of control parameters transmitted through the control interfaces in a request for resource 

adjustment of a network service are as follows:  

{‘timestamp’: 1707187366889805056, 

'nsname': 'haweb', 

‘instancename’: 'haweb-2', 

 ‘cpu_allocation’: +1, 

 'memory_allocation’: +2 GB, 

 ‘tx_bw_allocation’: +100 Mbps, 

 ‘rx_bw_allocation’: +100 Mbps 

 } 
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【Control interface_CN parameters list】 

Examples of control parameters used in a command for resource allocation of CN functional 

components are shown below: 
{‘timestamp’: 1707187366889805056, 

'nsname': 'haweb', 

 ‘number_of_network_functions’: 7, 

 For each network function: 

   ‘cpu_allocation’: 2, 

   'memory_allocation’: 5 GB, 

   ‘tx_bw_allocation’: 1000 Mbps, 

   ‘rx_bw_allocation’: 1000 Mbps 

  } 

 

Examples of control parameters used for resource adjustment of CN functional components 

are shown below: 

{‘timestamp’: 1707187366889805056, 

'nsname': 'haweb’, 

For each network function instance: 

  ‘cpu_allocation’: +1, 

  'memory_allocation’: +2 GB, 

  ‘tx_bw_allocation’: +100 Mbps, 

  ‘rx_bw_allocation’: +100 Mbps 

  } 

 

【Control interface_NTN parameters list】 

Examples of control parameters used for resource allocation of the NTN are as follows: 

{‘timestamp’: 1707187366889805056, 

'nsname': 'haweb', 

 ‘number_of_network_functions’: 2, 

 Network service information: 

   ‘service_type/QoS Identifier’: 1, 

   ‘maximum_number_of_UE’: 100, 

   ‘ul_bw_allocation’: 2000 Mbps, 

   ‘dl_bw_allocation’: 2000 Mbps 

   ‘ntn_segment_latency_limit’: 100 ms  

 }  

 

Examples of control parameters used for resource adjustment of the NTN are given below:  
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{‘timestamp’: 1707187366889805056, 

'nsname': 'haweb’, 

For each network service: 

  ‘ul_bw_allocation’: +100 Mbps, 

  ‘dl_bw_allocation’: +10 Mbps 

  } 

 

5.3.4.3 Data plane interfaces to transmit data traffic between TN and NTN segments 

These interfaces are necessary for transferring user data traffic between different network segments. 

They can be implemented as simple IP packet forwarding interfaces or as higher-layer tunnels, such 

as IPsec or IP-in-IP tunnels, to ensure data security and protect user privacy. Established standard 

interfaces, developed by standards organizations such as the IETF and adopted by 3GPP, can be 

reused as the data plane interfaces. 

 

5.4 Summary 

As an examination of the issues to realize global connectivity through NTN integration, we 

examined use cases as an activity to raise interest in TN-NTN integration, which is an important 

element of Beyond 5G. To disseminate examples that make it easy to imagine that Beyond 5G will 

be able to do things that could not be done with 5G until now, we have formulated 19 case studies. In 

particular, this fiscal year, we will take up marine communication use cases such as ships and ocean 

observations as new use cases of NTN services, and discuss them through opinion exchange meetings 

with related companies to consider issues and solutions for realizing social implementation. We 

examined additional cases of use of HAPS from a new industry perspective that takes advantage of 

the characteristics of HAPS, and added three new examples. In addition, the necessity of an "inter-

company collaboration architecture," which is an important issue in the integration of TN and NTN, 

and specific measures for inter-operator collaboration were examined, and the direction of 

standardization was discussed. By utilizing NTN, 6G will be able to expand the scope of application 

to environmental measures that have not been reachable so far, and contribute to the realization of a 

more human-friendly and environmentally-friendly future, such as optimizing global traffic, 

monitoring the environment, and reducing energy associated with the movement of people and goods 

through remote access. 
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Chapter 6 Summary and Future Issues 

6.1 Grand Design 

NTN is comprised of multiple different non-terrestrial networks, including satellites such as GEO, 

MEO, and LEO, and aerial platforms such as HAPS and drones. These networks, along with the 

terrestrial networks, complement each other with their respective strengths to realize a ubiquitous 

network that allows anyone, anywhere on the planet, to connect to the network. 

 

NTN Future Vision 

 

⚫ The deployment of NTN will raise expectations for the provision of functions and services 

that could not be realized with terrestrial networks alone. 

⚫ NTN will achieve global coverage and enable seamless integration with terrestrial networks, 

allowing people to maintain connectivity with the network anywhere in the world. Enabling 

all terminals to access NTN will also help to eliminate the digital divide. 

⚫ The arrival of NTN will also raise expectations for the creation of new industries. By 

resolving the coverage issue, it will become possible to use industrial IOT services for 

vehicles, drones, robotics, and other fields that were not possible until now, as well as new 

services based on remote access in a variety of fields. 

⚫ By making remote access available over a wide area, it will become possible to work without 

moving personnel even in areas where physical on-site work was previously unavoidable, 

and by enabling the collection of highly accurate information, including the surrounding 



71 

 

environment, it will become possible to provide appropriate and safe responses quickly. 

⚫ Linking multiple non-terrestrial networks can increase the flexibility and resiliency of the 

network, making it possible to provide connectivity over a wide area, including mountainous 

regions and oceans, and to respond quickly to emergencies such as disasters and distress. 

 

Using NTN can also expand the scope of application to environmental measures that were 

previously out of reach. Examples include global environmental monitoring and reducing the 

energy required for the movement of people and goods through remote access. By being able to 

obtain more precise positioning information that does not rely on conventional GNSS, it will also 

be possible to reduce the power consumption of terminals, contributing to the realization of a more 

environmentally friendly future. 

 

Expectations for NTN 

 

 

6.2 Summary 

The NTN Promotion Project has been conducting activities aiming for examining technologies, 

companies, and services that NTN should appeal to as Japan, identifying and solving social issues, 

and creating social value. This year's activities included updating NTN's technology roadmap, 

understanding related activities in overseas countries, identifying user needs for telecommunications 

using NTN and clarifying the requirements necessary to realize them, examining issues for the 

realization of NTN services, clarifying technologies that need to be developed, examining 

solutions/countermeasures, and formulating a grand design. 
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This year, we focused on identifying the issues of users in the maritime area and discussing whether 

NTN technology can be used to solve them, and in particular, the opinion exchange meetings and 

questionnaires held to understand the needs of users in the maritime area were particularly significant. 

In response to the requests and issues in the marime area, we examined whether there are solutions 

with existing technologies, examined the requirements necessary to realize the needs for those for 

which there is no solution at present, and confronted the operational issues and requests of the user 

side (demand side) with the business establishment of the service provider side (supply side), and it 

became clear that it is impossible to solve them by focusing only on technical issues. For this reason, 

it is necessary to reduce the cost of using NTN in order to achieve widespread dissemination, and for 

this purpose, the procurement cost of satellites and HAPSs is the issue, and it is essential to form a 

global ecosystem to reduce the cost of NTN in parallel with the development of technology. 

In addition, in order to examine the future vision that NTN should aim for, we discussed what is 

the grand design of NTN in the NTN Promotion Project. NTN is composed of multiple different non-

terrestrial networks, such as satellites including GEO, MEO, and LEO, and aerial platforms such as 

HAPSs and drones, and is a ubiquitous network that allows anyone anywhere on the planet to connect 

to the network at any time, while complementing each other with their respective strengths. The 

deployment of NTN is expected to eliminate the digital divide where all terminals can access NTN, 

provide IOT services for industries such as vehicles, drones, and robotics, and provide new services 

based on remote access, as well as provide functions and services that could not be realized by 

terrestrial networks alone, and will be able to create novel industries. It has a more human-friendly 

aspect, making extensive use of remote access to work without moving personnel even in areas where 

physical on-site work was unavoidable, and enabling highly accurate information collection including 

the surrounding environment, making it possible to quickly provide appropriate and safe responses. 

By linking multiple terrestrial and non-terrestrial networks, it is possible to increase the flexibility 

and resiliency of the network, make it possible to utilize connectivity over a wide range of areas, 

including mountainous and maritime areas, and to respond quickly to future disasters and emergencies 

such as distress. 

In this way, NTN can be used to expand the scope of application to environmental measures that 

have not been reachable in the past, and contribute to the realization of a greener future, such as 

optimizing global traffic, monitoring the global environment, and reducing energy associated with 

the movement of people and goods through remote access. We would like to continue to promote the 

activities of the NTN Promotion Project so that it will become a place to disseminate Japan's strengths 

in Beyond 5G/6G, and will lead to the extraction of common issues and proposals, and will be an 

activity that can contribute to such a large global SDGs. 

Lastly, the coordinating member companies, which played a central role in each of the issues to be 

considered, put a great deal of effort into actively examining the contents in this report. I would like 

to express the deepest appreciation once again. 
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