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プレゼンター
プレゼンテーションのノート
Guten Turg. こんにちは

I am Hongo Noubo , in charge of National Space Policy Secretariat Cabinet Office, Government of Japan.

Today, I am very delighted to have a chance to present the Japan QZSS in person. 


Before start the presentation, I will take a briefly  my introduction.

Regarding my background , I have involved MTSAT project which is the 1st SBAS system in Japan.

Fortunately,  I have engaged not only deign phase , but also spectrum activity such as ITU-R resolution 609 , launch phase and finally sunset .  

After that, I have chance to join to develop the ICAO global strategy , so called GANP which is Global Air Navigation Plan.

In this time, It is my pleasure to join the GNSS world though the QZSS.


I hope that I could contribute to promote GNSS usage.

Well then , let me  start the QZSS presentation. 






     



National Space Policy Secretariat
Cabinet Office, Government of Japan



プレゼンター
プレゼンテーションのノート

Today , I would like to introduce as following contents which are 5 parts as QZSS such as Contents.
1.Design / Concept
2.Constatation / launch plan
3.System architecture /  configuration 
4.Service / Use case
5.Standardization


1.Design / Concept
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As you all know, first, I would like to talk about the orbital concept of QZSS. 

みなさんご承知かとは存じますが、まず最初にQZSSの軌道コンセプトについてお話します。

QZSS—which complements GPS—is a system especially for usage in the Asia-Oceania regions , with a focus on Japan.

GPSを補完するQZSSは、特に日本を中心としたアジア・オセアニア地域で使用するためのシステムです。
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1.Design / Concept
How mitigate the effects of multipath and DOP in urban areas.

Quasi-Zenith Satellite (QZS) movements as seen from near Tokyo
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Quasi-zenith orbits (QZO) have a slower speed in the northern hemisphere by moving away from the earth, 
and a faster speed in the southern hemisphere by coming closer to the earth.

傾斜GEOの衛星の中で、準天頂軌道（QZO）の衛星は、地球から遠ざかることで北半球の速度が遅くなり、地球に近づくことで南半球の速度が速くなります。

For that reason, the QZO of QZSS is a figure-eight shaped orbit with north-south asymmetry. 
Satellites stay approximately 13 hours in the northern hemisphere and roughly 11 hours in the southern hemisphere,
allowing them to remain near Japan for a long period of time.

そのため、QZSSのQZOは南北非対称の8の字型の軌道です。衛星は北半球で約13時間、南半球で約11時間過ごし、日本の近くに長期間留まることができます。

For this thing , QZSS system will mitigate the effects of multipath and DOP in urban areas of Japan. 

これにより、日本の都市部でのマルチパスやDOPの影響を軽減できます。


2. Constatation / Launch plan
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Since January 2018, the QZSS system has started official operation with three satellites in the quasi-zenith orbit and one in the geosynchronous orbit. 

QZSSシステムは2018年1月から、準天頂軌道に3機、静止軌道に1機を配置し、正式運用を開始しています。





2. Constatation / Launch plan
QZS & GEO : How ensure service capability.
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Besides, with the aim of further improving performance, we decide to conduct to add one satellites  in the QZS and two satellites in the GEO in 2019, 
and it has plan to start operation with seven satellites from 20223.

加えて、さらなる性能向上を目指し、2019年に３機の衛星の追加を決定し、20223年に7機での運用を開始する予定です。

The figure on the right is a simulation image of HDOP with 7 satellites constatations. 
You can see that the performance of HDOP has improved significantly. 

右図は、７機体制時のHDOPのシミュレーションイメージです。大幅にHDOPの性能が向上していることが分かります。
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2. Constatation / launch plan
QZS & GEO : How ensure service capability.
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 Here, I will send you the latest info for the 7-constellation project.

ここで、現在取り組んでいる７機体制について、最新の情報をお届けします。

The QZS-1R which is the successor to the QZS-1, is scheduled to be launched on the H2A No. 44 in October of this year.
I would appreciate it if you could keep an eye on the new satellites,
And also , you could say QZS-1 has good work for coming sunset time. 


ここで、現在取り組んでいつ７機体制について、最新の情報をお届けします。

QZS-1の後継となるQZS-1Rが今年の10月に、H2A 44号機で打ち上げを予定しています。
みなさん、新たな衛星の仲間入りを見守っていただけると、また、これまで頑張った1号機にご苦労様と言って頂ければ幸いです。


3.System architecture / configuration
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Next, I will briefly introduce the ground system. 

次に地上システムを簡単に紹介します。


3.System architecture / configuration

How ensure resilience.
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The QZSSS ground system has a TTC for each satellite, and if this TTC is maintained or degraded,
it could transfer to a back-up station to continue operation.

AS QZS3, it is operated by two stations to compensate for Ku's rain attenuation.

These satellite systems are controlled and operated by the main control station of Hitachioota to ensure strong resilience. 


QZSSS地上システムは衛星毎にTTCが整備されており、このTTCが保守及び障害時にはバックアプ局に切り替えて運用を継続できます。
また、QZS3はKuの降雨減衰を補償すつため、2局で運用しています。

これらの衛星システムを常陸太田の主管制局で統括して運用し、強固なレジリエンスを確保していいます。
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4.Service / Use case
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Next, I will briefly introduce and update of QZSS utilization

次はQZSSに利活用についての概要と最新情報です。


4.Service / Use case

Augmentation Service
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https://qzss.go.jp/info/a rchive/lj_210510.html
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QZSS provides reinforcement services at the submeter level and the centimeter level. 
QZSSでは、サブメーター　レベルと　センチメータ―　レベルで 補強サービスを提供しています。


SLAS augments 13 satellites   (GPS L1C / A, QZS L1C / A) to utilize 13 monitor station.
It also use disaster reports broadcast at 4-second intervals using SLAS slots.

SLASは13の監視局を用い、13個の衛星の信号を補強します。

CLAS Utilize real-time Continuously Operating Reference System (CORS)  data.
It also provides ionosphere and troposphere correction information in 13 block units.

CLASは電子基準点リアルタイムデータを利用して、サービス範囲に補強情報を放送します。
電離層、対流圏補正情報は13のブロック単位(ネットワークID)で提供します。

As these augmentation services, Honda Legend, which achieved Level 3 of autonomous driving for the first case in Japan, 
and Nissan Ariya, which achieved Level 2, have introduced Michibiki augmentation service. 

これらの補強サービスにおいては、自動運転のレベル3を日本で初めて実現したホンダ レジェンドや、レベル2を達成した日産アリヤにみちびきの補強サービスが導入されています。

In addition, SBAS is aiming　to realize LPV200 under  7 constatation system.  
加えて、SBASにおいては、7機体制により、LPV200が実現できる見込みです。


http://www.central-air.co.jp/aircraft.html

4.Service / Use case

Augmentation Service
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As I said, the centimeter-class augmentation service as CALS is provided only in Japan.

For Asia pacific region , augmentation on PPP with MADOCA has been provided via L6E signal on QZS-2/3/4.


From 2019, we have conducted performance evaluations in 6 countries in Asia and Oceania.

In the future, a wide area ionospheric correction generation / distribution function will be update as you can see bottom of the slide.

現在、センチメータ級補強サービスは国内向けのみに提供されており、
海外向けには、実証実験信号としてJAXAが開発した方式によって生成した補強情報を配信している。

2019年から、アジア・オセアニアの6カ国での性能評価を実施、実用サービスとしての性能仕様策定の目途を得たので、
実用サービス開始に必要なシステム整備を行う。

今後、初期収束委時間短縮のための広域電離層補正生成・配信機能を追加整備する。


4.Service / Use case

Messaging services

EarIy Warning Service (EWS)

QZSS L1S signal is sharing 250 bps data stream with SLAS and Disaster and
Crisis Report (DCR) service.

« DCR service is currently providing weather information generated by JMA for
domestic users in Japan.

« Common EWS format collaborate with Galileo (EC/EU).

« QZSS EWS system will enhanced to Asia Pacific region in 2024-2025.

« Demonstration will be conduct for Australia , Thai and Fiji.

Disaster and
Crisis

S— QZSs L __ delivery

message/info

i [0

JMA : i P —————
Japan i Mobile

Meteorological = Car Navigation System
Agency ;
; , : B e x
=+, With e - i f e -
C H : d »
« Cooperate i B et A
country in i :
\\ .i'l

Asia Pacific % QZSS L 9 |
region system

«# Cabinet Office

National Space Policy Secretariat

Disaster and Crisis Report



プレゼンター
プレゼンテーションのノート
QZSS L1S signal is sharing 250 bps data stream with SLAS and Disaster and Crisis Report (DCR) service.

DCR service is currently providing weather information generated by JMA for Japanese domestic users. 

For this thing, Common EWS format collaborate with Galileo(EC/EU). 

Besides, QZSS EWS system will enhanced to Asia Pacific region in 2024-2025.

QZSS L1S信号は、SLASおよび災害および危機レポート（DCR）サービスと250bpsのデータストリームを共有しています。
DCRサービスは現在、気象庁が生成した気象情報を日本の国内ユーザーに提供しています。
一般的なEWS形式はGalileo(EC/EU).と連携します。
QZSS EWSシステムは、2024年から2025年にアジア太平洋地域に拡張されます。 
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Standardization
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RECOGNITION OF THE JAPANESE REGIONAL NAVIGATION SATELLITE SYSTEM
QUASI-ZENITH SATELLITE SYSTEM (QZSS) AND DEVELOPMENT OF
PERFORMANCE STANDARDS FOR SHIPBORNE SATELLITE
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Recognition of QZS8S as a component of the WWRNS

Submitted by Japan

Executive summary:

Strategic direction, if
applicable.

This document provides further information and detailed data on the
Japanese regional navigation satellite system "Quasi-Zenith Satellite
System (QZSS)" for recognition of QZSS as a component of the
Worldwide Radionavigation System (WWRNS)

SUMMARY

Output:

Action to be taken:

Related documents: A915(22) and A 1046(27); MSC  99/20/4,
MSC 99/20/12, MSC 99/20/12/Corr1, MSC 99/22; NCSR 7/6/1,
NCSR 7/6/2 and NCSR 7/23

Background

1 The Maritime Safety Committee, at its ninety-ninth session, considered

document MSC 99/20/4 (Japan), proposing a new output fo recognize the Japanese regional
navigation satellite system "Quasi-Zenith Satellite System (QZSS)" as a future component of
the Worldwide Radicnavigation System (WWRNS) and develop performance standards for
shipborne QZSS receiver equipment. The Committee considered the proposal and agreed to
include it in the 2020-2021 biennial agenda of the NCSR Sub-Committee with a target
completion year of 2021.

2 NCSR 7 considered documents NCSR 7/6/1 and NCSR 7/6/2 submitted by Japan.
The Sub-Committee agreed with the proposal by Japan (NCSR 7/6/1) proposing performance
standards for shipborne Q7SS receiver equipment and, referred it fo the Navigation Working
Group for review and finalization of the related performance standards. The Navigation
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NAVIGATION SYSTEMS PANEL (NSP)
JOINT WORKING GROUPS - SEVENTH MEETING

26 April - 6 May 2021
(VIRTUAL MEETING)

Agenda Item 2:  SARPs for GNSS elements and signals (ABAS, SBAS and core constellations)
2g) Other issues

QZSS standardization follow-up

(Presented by Kuniyuki Matsuda, JCAB)
(Prepared by Nobuo Hongo, CAO,
Toru Ishita, JRANSA, Takeyasu Sakai, ENRI)

SUMMARY

This working paper is a follow-up paper of the discussion on NSP/6-WP45 (Rev.
1) regarding the request to standardize QZSS as one of the future core
constellations. It contains why Japan would like to add L1C signal to SARPs

and also some ideas on how to interpret global (world-wide) systems for core

constellations from QZSS standpoint.

1. INTRODUCTION

1.1 Cabinet Administration Office (CAO) presented WP/45 (Rev.1) at NSP/6 to address
QZSS as additional core constellation to SARPs, L1C and L5 signals in particular.

1.2 Although QZSS standardization is not addressed as a future work item in the official
Job card at present, NSP admitted to further discuss it requesting to show benefit to make QZSS as one

of the core constellations in SARPs and QZSS coverage expansion plan as well.
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Finally, I would like to share about the standardization of QZSS.

QZSS is currently engaged in two standardization activities.
One is maritime use. It will be standardized if agreed at the IMO General Assembly next week.

In addition , for aviation side,  it is initial stage to develop  ICAO's standardization for the quasi-zenith orbit using L1C in aviation.

I convince that both will be quite beneficial and  not have a negative impact for GNSS world.

Therefore, we would be grateful if you could support and help  these activities. 


最後にQZSSの標準化について共有致します。

QZSSは現在2つの標準化活動をおこなっています。
ひとつは、海事利用です。来週開催のIMOの総会で合意されれば標準化となります。

もうひとつは、ICAOで航空でのL1Cを用いた準天頂軌道での航空用の標準化です。

これらは双方とも、今回参加の皆様に利益をもたらすもので、決して悪い影響を与えるものではありません。

従いまして、これらの活動について、助力を賜れれば嬉しく思います。



Summary

» Conduct 7 satellites constellation in 2023 .
Ensure resilience and expand capability.

» Interoperability for Common EWS format with Galileo (EC/EU).
» Develop technical cooperation for EWS in SE Asia.

» Need your advice to accommodate IMO/ICAO standards
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This is my presentation summary.

QZSS will conduct 7 satellite constellation in 2023 to ensure resilience and expand capability.

Interoperability for Common EWS format with Galileo (EC/EU).

CAO will develop technical cooperation for EWS in SE Asia.
 
It would be appreciated you could strongly support /and give advice to accommodate IMO/ICAO standards for QZSS.


最後に要約させて頂きます。

2023年に衛星コンステレーションを実施します。 復元力を確保し、機能を拡張します。

ガリレオ（EC / EU）とEWSフォーマットにおいて相互運用性を確保します。

 東南アジアにおけるEWSの技術協力を発展させます。

 IMO / ICAO基準に対応するための支援が必要です。 


Thank you for your attention

[Movie] Quasi-Zenith Satellite System “"QZSS”
https://qgzss.go.jp/en/overview/downloads/movie_gzss.html
[Movie] Quasi-Zenith Satellite System “QZSS” | Service Overview | QZSS (Quasi-Zenith Satellite System) - Cabinet Office

(Japan)
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ご清聴ありがとうございました。

こちらのリンク先からQZSSのビデオがご覧になれます。見て頂ければ幸甚です。

Thank you for your attention.

You could see the QZSS video from this link. it would be grateful if you could see it. 

Danke shues.

https://qzss.go.jp/en/overview/downloads/movie_qzss.html
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