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Next-gen
space-based
positioning
tech planned

ByZHAO LEI
and JIANG CHENGLONG

China plans to establish a next-
generation spacebased navigation
and positioning system by 2035, said
a government official overseeing the
sector.

Ran Chenggi, director of the China
Satellite Navigation Office, said at a
news conference held by the State
Council Information Office on Friday
in Beijing that the next-generation

will be accessible to users anywhere,
anytime on .
Inside “The new system

will be ‘omnipresent,
smarter and moreinte-
Fulltext, grated. We plan to
Fame Gl complete the system
by 2035 and upon its completion,
there will be Beidou service not only
on land and sea, but also in the sky,
outer space and deep within the
oceans” Ran said.
The official said that the current

ing the inclusion of low-orbit satel-
lites in the new system to take
advantage of low-orbit communica-
tion networks.

By doing so, the new-generation
system will be able to provide naviga-
tion and positioning services with
much better accuracy, Ran added.

On the improvement of the cur-
rent Beidou system, he said project
‘managers have made plans to deploy
backup satellites.

“Our work schedule includes
development and production of
backup satellites. We plan to launch
three to five backup craft into space
next year to strengthen the space-
based network’s stability and relia-
bility,” the official said.

At the news conference, a white
paper titled “China’s Beidou Naviga-
tion Satellite System in the New Era”
was distributed.

The document says that Beidou
'Tas been built into a world-class navi-
gation system. It lays out how China
planstorefine the system and pledges
0 step up intermational cooperation
for better compatibility and interop-
erability between Beidou and other
navigation satellite systems.

‘The white paper is the second of its.
kind. The first was published in June
2016. Beidou is currently China’s
largest civilian satellite system and
one of four global navigation net-
works, along with the United States’
GPS, Russias5 GLONASS and the
‘European Union’s Galileo.

Since 2000, a total of 59 Beidou sat-
ellites, including the first four experi-
mental ones, have been lifted on 44
Long March 3 series rockets from
Xichang Satellite Launch Center in
Sichuan province. Currently, there
are4s satellites in active service.

In June 2020, the final satellite to
complete Beidou's third-generation
network was lifted by a Long March
3B rocket at the Xichang center.
‘The following month, President Xi
Jinpingannounced that the system
had been completed and had begun
providing full-scale global services.

According to the Global Naviga-
tion Satellite Systemn and Location-
Based Services Association of China,
by the end of 2021, the overall value

at 469 billion yuan ($65 billion), a
16.3 percent increase year-on-year.
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China’s BeiDou Navigation Satellite System in the New Era

Editor's note: The State Council Information Office of the People’s Republic of China published a white paper titled “China's BeiDouw

Preamble

The BeiDou Navigation Satellite Systemn
(BDS) is a project built and operated by Chi-
na as a component of the country’s national
security and economic and social develop-
mﬂnmwm'mmamymrsmdmup-

‘broader sharing among different navigation
satellite systems.
Innovation and upgrading. Um‘]er ﬂ]e

lite
Aunmgwbuﬂdawmddassgiobainaw

IL A World-Class Navigation Satel-
System

innovation-a
natshuilduuupﬂsmpmurformdmmdam
BDS is

gation i China has to
an innovation-oriented approach, pursued
and kept improving its technolo-

ment, it has become an
element of China’s infrastructure, pmﬁdmg
navigation and timing services to global
users inall

From the 18th Naﬁm]a] of the
Communist Party of China (CPC) held in
2012, BDS entered a new era of rapid develop-
‘ment. On July 31, 2020, President Xi Jinping
announced to the world that BDS-3 was offi-
cially commissioned - a sign that BDS began
to provide global services. From the launch of
reform and opening up in 1978 to the begin-
ning of the new era, from BDSA to BDS-3,
from two-satellite positioning to a configura-
tion covering the entire globe, from serving
the Asia-Pacific to serving the whole world,
BDS has progressed together with China's
development and advanced the process of
national rejuvenation.

In the new era, BDS benefits not only the
Chinese people but also the people of other
countries. A first-class navigation satellite
system developed by China and dedicated to
lhe world, it has been applied worldwide,

with global ir and
introduced into mass markets,

mmmhgismmasﬂlelaﬁst
communication technologies and low earth
also under way to incorporate non-satellite
navigation technologies into its scope.
Quality services. BDS ensures stable and
uninterrupted operation, shows strength in
specialized services, and delivers high-quality
satellite navigation services to users world-
‘wide. In order to foster a more enabling envi-
ronment for BDS-related industries, China

Sharing for the common good. China
‘will expand BDS applications and promote
‘higher quality in related industries, so that
the system will be incorporated into every
aspect of society and facilitate workand daily
life. China shares the progress of its naviga-
tion satellite system with the rest of the
‘world, with the goal of benefits for all

3. BelDou Spirit in the New Era

‘The BDS development team have worked
‘hard through successive generations to sur-
mountall their research. In the

inﬂl]sﬂimamlpmﬁmndlyn}m’]gmgpmpies
lives and the way they work. It provides an
essential spatiotemporal reference for eco-

new era, they have fostered a BeiDou spirit of
independent innovation, openness and
inclusiveness, unity of purpose, and pursuit

gﬁmBDSﬁncrwampdasi character-
bycmhru-a‘]mta:hnubgﬁes,pmnmﬂng
design, and
Imlepenr]mﬂy Develo])xl Core
Technologles
China has achieved innovationsin the con-
smnamnconﬁgumhmlachmmgysysm
and service ion satel-

tion service. mmgnlq.MEDsaneﬂmupm

‘in the New Era” on Friday. Full textbelow:

gation satellite systems. Time biases will be

vides a giobal randor
a maximum single message

Im@hufsmbhs(dochmedumﬂm)

short

‘broadcast in messages. It will
increase interoperability between the BDS
time and the time of other navigation satel-

The will

tion. BDS is the first navigation satellite sys-
tem to provide a regional short message

vice for authorized user:

remainaligned with the International Terres-
trial Reference Frame, and increase interop-
erability with other navigation satellite

Through three GEO satellites, it provides a  systems in this regard.
data transmission service to users in China Expanding service domains. China will
and nejj reas witha. d sin- e it i

gle message length of 14,000 bits (1,000 Chi-
nese K:I’B_m.l:l!rs) It can transmit texts,
udio.

lite system mnﬁ]ma.mg m international
norms. It has made and
md]adawurkileamrmlew.l in several core
techr ion,
mmersawmmlmks,andsxgnalsu’um:e
constellation
tlon. China is the first country to adopt a
hybrid navigation constellation in medium
and high earth orbits. A satellite in a high
orbit covers a larger area and has a better
anti-shielding capability; those in medinm
orbits offer global coverage, and are core to
providing global services. By complementing
each other, satellites in multiple orbits have a.
greater capability to serve not only the
Tegion, but also the entire world.
Inter-satellite links. This is China’s first
inter-satellite and satellite-ground joint net-
work, thus realizing high-precision measure-
ment and data transmission through inter-
satellite links, and providing global services
based on domestic ground stations.
O slign:

normcandsoual contributing  of Ttisa telli China’s al With
and strength to maki national spirit centered on and in core fies such as
|gaﬂon satellite systems better serve the reform and in the new and channel cod-

'world and benefit humanity.

In the new era, BDS demonstrates China'’s
resolve and confidence in striving for greater
strength and self-reliance in scienceand tech-
nolngy It mbodmme(‘.‘hmaepeaple‘s Spir-

toinder 1self-

era. Ttalso makes a fine addition to the CPCs
long line of inspiring principles.
Independent innovation as the core
competitive advantage. China has main-
tained independence in the research, design,
d

reham:a in overcoming difficulties tll.mum]

tion of BDS, keeping
mmnﬂngimmkeyﬁelrhﬁnmymnur
own hands. This is the approach we have tak-

ing, BDS takes the lead in using triple-fre-
quencysmmmemmgmmunnmd

Satellite-based angmentation.
Through three GEO satellites, BDS provides
users in China and neighboring areas witha
Category 1 precision approach service that
meets international standards. it supports
both smma-tm;uency and dual-frequency
multi-c ion, providing

capability of BDS and enable the system to
‘provide flexible positioning, navigation and
timing services. It will carry out exploration
and tests of cislunar spaee servineapplnm—
tions, into
deepspamltwﬂ]wm‘kﬁ)rmmkﬂuumm
in integrating;
mznmumrahon, and improve the systsns
capacity to provide services in complex envi-

greater security for the transport sector.
Precise point posidoning. Through
three GEO satellites, BDS provides users in
ﬂmuandnambonngmswiﬂlammﬁm
high jon

serv:cp. Its ]msitu)mngaﬂnmcy is better
than 30

populated areas.
3. Releasing the Latest Information
on BDS
Releasing system information is a basic
means of strengthening users’ understand-
ing of the navigation satellite system and
increasing their trust. With regard to BDS,

horzontally and 60 cen-

China memnﬂpleofupenn&md

ground stations have been built across Chinato
provide real-time meter-level, decimeter-level,

Itis
semination platforms, improving dissemi-
nation mechanisms, and publishing timely,
authoritative and accurate information on
the system, so as to provide services to glob-

centil Jevel, at

alusersina

ter-level positioning augmentation services for
industrial users and the general public.

IIL Improving BDS Operation Man-
agement

-play industry
mmhmnsmponaﬂnhmsa‘!ﬂuw
to improve BDS operation man-

functions,
and mpmviﬂmgbomhamc navigation infor-
mation and differential augmentation infor-
mation. It has reached world-class level in
signal ranging accuracy, anti-interference
performance, and anti-multipath capabili-

vision and its sense of responsibility in help-
ing others to achieve common development.
The Chinese go? thi

with other
mwﬂmsyswnsamﬂmpableofprmﬂmg
; sl

vhi 0 present China

and
ideas and experience.

L BeiDouinthe New Era

As China makes historic progress and
undergoes historic transformations in the
new era, BDS has also entered a new period

Sy onﬂm.ml:lon
BDS:smmumofaspamsegmem,a.

ties. It is
i i 0f BDS,
A global vision of and inclu- and
siveness. The wor i
and i By making BDS availa-

clearly demonstrates China’s farsighted vision

and its will to share the best it has to offer.
Unity of purpose for success. BDS is the
fruit of the cooperation and dedication of its
developers, the support of the whole nation,
jon among all parties con-

of high-quali making further ~ and the
bn’alﬂhmuzhsand manhmzhixtlﬂrlevnlsm cerned. It embodies China's great tradition of
its. nd scale of

its deployment. Insamulea‘eamdbychr
na in the vault of the sky.
1. A Path of Independent Development
China has relied on mdepenﬂem innova-
tionand takena

‘working together and the Chinese people’s
deep love for their country.

The constant pursuit of excellence.
China is striving to make BDS one of the best
navigation satellite systems in the world by

ing BDS. Starting from scratch, the system
has undergone steady improvements and
upgrades, providing both active and passive
positioning and expanding from regional o
global coverage.

The three-step BDS strategy. China
‘began to develop its own navigation satellite
system in 1994. BDS1 entered service and
began providing positioning services in Chi-
na at the end of 2000. At this point, China
became the third country in the world witha
navigation satellite system. BDS-2 was com-
pleted in 2012, providing passive positioning
servicmmthema]’adﬂcmgmn.mzmn

This marked the successful conclusion of the

three-step BDS strategy.
Accelerated progress towards a global

era. In December 2012, BDS-2 entered into

construc-
tion, management and services. It is
designed to become one of China'’s most rec-
‘ognizable brands in the new era.
4. Outlook for the Future
In the years to come, China will further
upgrade BDS technologies, functions and
services. The goal is to create a

ground segment, and a user segment:

= The space segment comprises 30 satel-
lites located in three types of orbit - MEO,
GEO and IGS0;

= The ground segment mainly consists of
the operation control system, the telemetry
tracking and command system, the inter-sat-
anﬂ various service platforms for lmema
th escue, short

agement and the system’s performance. It

Building mulii-channel information
releasing platforms. Through these plat-
forms, China publishes mmmlahun onBDS

and
‘promotion, international cooperation, and
relevant policies and regulations. These
platforms include the official BDS website
monitoring and

(wwwheidou.gov.cn),
assessment websites (WWW.CSNO-tarc.co:
i org) and the BDS WeChat offi-

ensures and stable

open and transparent information, and sus-
tained, healthy and rapid development of the
BDS system, so as to provide reliable, secure
and hiﬂlﬂuality spatiotemporal informa-

1 Blsnﬂngl)pemﬂm\a.lkeuabﬂ.lw
jonisvitaltoa

maiau:oum(bmr]nusystmn)

Releasing BDS service documents.
China regularly updates and releases inter-
face control documentation on BDS open
services, defines the interface specifications
‘between BDS satellites and user terminals,
and specifies the signal structure, basic

i ranging codes, navigation

mhasmﬁtanDSopemﬂmmanmmm
system with Chinese characteristics, orga-
mmmmammofmﬂpartysuppun,

intelligent operation and maintenance as its
technical feature. The system integrates regu-
larized opemmm management support,
smooth momh)r

messages and other content, so as to provide
inputs for global BDS product development
efforts. It updates and releases the open ser-
vice performance standards, and specifies
the coverage area and performance indexes
‘of BDS open services.

Releasing information on system sta-
tus. China releases timely system status
information about satellite launches and

in-orbit tests, monitoring
and

munication, satellite-based
and ground-based augmentation.

= The user segment consists of terminals
and applications compatible with other navi-
gation satellite systems.

Building the BDS integrated inter-satellite
and satelliteground network, China's first
aerospace system offering global network
services, has led to remarkable improve-
ments in China’s aerospace R&D capability,
and leapfrog progress in China’s aerospace

sive spatiotemporal system that is more
extensive, more integrated, and more intelli-
gent, and that provides flexible, smart, pre-
cise and secure navigation, positioning and
timing services. In doing so, China will help
improve peoples wellbeing and promote

‘will create its own smart and distinctive sys-
tem for operation, maintenance and man-
agement, and gain a competitive edge in
services such as short messagy

batch capa-
bility. Innovations have been introduced in
the research and manufacturing of satellite-
ground equipment as well as satellites and
launch vehicles. Carrier rocket upper stages
anﬂmﬂmhmsammwmammhavabem

and maintenance, providing basic support
for continuous and stable operation.

Strengthening regularized support.
China is improving the mechanisms for mul-
ti-party joint support, consultation on opera-
tion status, and equipment inspection and
maintenance, and building a smooth and
coordinated workflow that shares informa-
tion and facilitates efficient decision-making,
to constantly improve regularized support
for BDS operation management.

Ensuring smooth transition. In terms
of the space segment, ground segment and
user segment, China has realized smoothand
orderly transition from BDS-2 to BDS-3 and
ensured that users do not need to replace
equipment and can enjoy upgraded services

to enable ba
sive launch ﬂfsa!ﬂmmandmmam‘] &st
constellation deployment. In less than three
years, 18 rockets deployed 30 satellites into
orbit, a pace unmatched by any other country.
Im]epenr]gmﬂamlmmntanrlnpem-

mkelnmrmng monitoring and assess-
‘ment. China n

and

sioning. It also issues notifications to

dmnalmanﬂfﬂmmumwhmappmpn—
rrying out plans and

that might affect user services.

IV. Promoting Sustainable Devel-
npmentnim S Applications
Industry
In the new era, China has synergized the
development and application of BDS. It has
made continuous efforts to refine the prod-
ucts supporting the BDS industry, expand
application fields, improve the industry eco-
system, and promote large-scale applica-
mns. BDS applications have been bewer
into the overall de
the national economy to prormme sound
of the BDS i
try, s0as to inject strong impetus into socio-

ﬁ]rﬂmmjuuusghha]mnmxirgamlam
ment of BDS. It carries out

1. Putting in Place Industrial Devel-

and regnlrized monitoring and assessment

tion, gmu:ld-haserl and sataﬂlm-tased ang-
search and

service, markinga
In March 2015, Chixn launched the first
BDS-3

m&mmﬂmmpmﬂngﬂmquamm

satellite. In
2ﬂl7,tl'|eﬂmtthMﬂdlu.mFanhOrhit
(MEOQ) satellites joined the BDS-3 system.
‘The global deployment of the DS configura-
tion began to gather pace. In December 2018,
China completed the deployment of
19 satellites. In June 2020, it completed the

the scope of its services, BDS will
‘build the capacity to provide global decime-
ter-level positioning and navigation with
‘Thigh integrity, thereby delivering better servi-
©es to users worldwide.

China will promote large-scale BDS appli-
cations and encourage their market-oris ema‘],

entire of 24 MEO
satellites, three Gmsiaﬂnnmy Earth Orbit
(GEO) satellites, and three Inclined Geosyn-
chronous Orbit (IGSO) satellites. The next
month, BDS-3 began to provide global servi-
ces, upgrading BDS to a worldwide system.

2. Better Services for the Whole
‘World

In the new era, BDS will provide better servi-
ces around the globe for the benefit of all
"humanity. To this end, China will intensify inte-
gration ofd:ﬁezmmhnnhgie improve its
capacity for and servi-

industrialized and

offer a broader range of public services of

‘higher quality. We will further unleash mar-

ketpom],expandapphcaﬁm scenarios,
ication scale,

nmmandﬂynamm,lmpmvememdum'hl

system, smafml]en international mdum'lal
and forgea fuller,

ton of
as aerospace-grade memory chips, samlme-
bome processors, high-power mmmwave

of the status, signal accuracy,
signal quality and service performance of the
system, to obtain timely and accurate infor-

‘China has placed equal importance on the
development and application of BDS, and
promotes development through applica-
tions. {thasmdeawﬂl—mnmwedhlumﬁm

switches, g and it its operation and for th of the BD!
solid-state amplifiers have been developed and maintenance.  industry. China strives to push forward BDS
anﬂprodunedlnﬂepenﬂe‘nﬂybychuh_me Cmnamalcesm]luseofmgdam,amﬁml applications across industries and regions
100 percent i cloud and other new  through various projects, promotes use of
of BD! -"thl]aslaiﬂa tobuild a BDS data pool. Itinte-  the BDS system, and boosts high-quality
solid foundation for its widespread use. grates data from multiple sources such assys-  development of the BDS industry.
3. Quality and Diverse Services tem operation, mmmﬁngandassasmem, ‘Working out an innovative outline
‘With its powerful functions and reliable and -k forB Faced with new cir-
performance, BDS is able to provide a wide mﬁlmammshanng.and mn nts in the new
Tange of services t0 meet various require-  gent era, China its efforts on securing

ments. It mainly provides positioning, navi-
gation, timing, international sem:h and

message communication, satellite-based
augmentati and

industrial chain. The goal is to share our
achievements in BDS development with peo-
‘ple all over the world for their benefit.

‘We will establish a

ground-based augmentation services to
users in the Asia-Pacific.

Positioning, nav!galmn and timing.

ces, promote industries engaged in BDS appli-
cations, and reinforce international

cooperation and exchanges on all fromts.
Through this process, we can promote eco-
‘nomic and social meet the peo-

nd tim-
ing services, develop a variety of navigation
methods, and pursue cross-sector innovation
in cutting-edge technologies, synergy of dif
kremmahodsbrh@erpaﬁnname,and
fusion and shar-

les abetter life,
and benefits of BDS throughout the world.

ing. We will extend BDS services to provide
‘underwater, mdmranﬂdaq)spammvmm,

Open ser
Ity. BDS provides open, free satellite naviga-
tion services, and its ability to serve the

and offer i
tion services that are based on unified refer-
e'nceandseanﬂ&wmae,anﬂareﬂeﬂble,

Through free services
t0 users across the world Its positioning
accuracy is better than 9 meters horizontally
and 10 meters vertically, its velocity measure-
ment accuracy is higher than 0.2 meters per
sepond, and its timing is accurate toless than
20 nanoseconds.

International search and rescue.
‘Through six MEO satellites, BDS provides, free
of charge, a global distress alert service that
meets intermational standards. Return links
have been designed so that rescue requesters

secure, reliable, and

publ.rcazmmewor]ﬂisberu

and works towards greater compatibility and

efficient. This will contribute to building a
global community of shared future and make
the world a better place to live.

Global message communication.
BDS is the first navigation satellite system to
provide a global short message communica-

operation management of
2. Improving BDS Service Perform-
ance

Higher accuracy and reliability are con-
stant priorities. Always secking progress
while ensuring stability, China makes con-
mmmmmpmvemeBDSsmmm—

the industry ecosystem, developing basic

and general-purpose technologies, and pro-

moting the BDSapplications industry. It has

‘pooled strength from all sectors to create a

new development dynamic based on con-

certed efforts and joint management.
the

tus, provide a
reference, and increase application scenari-
os. It will continue to raise the capability of
the system, expanding its service domains
and upgrading its service quality.
Upgrading the system. China will
upgrade and transform ground-based facili-
ties, renew the software of in-orbit satellites
as needed, and refine satellite-ground pro-
cessing models and algorithms. It will contin-
ue w0 streugmen me capacity of the

Str and
design of industrial development. China
‘'has formulated and implemented the Over-
all Plan for Comprehensively Promoting
BDS Industrial Applications and a special
plan for the development of the BDS indus-
try. Various sectors and regions have made
special plans and launched campaigns
accordingly to improve the systems of indus-
trial innovation, integrated applications,
mdusma]ewsyswms and global services.

tellite-ground
network, and elevate the accuracy and quali-
ty of space signals, to ensure a steady
improvement in BDS service performance.
A better spatiotemporal reference.
China will establish and maintain a high-ac-
curacy BDS time reference and carry out the
‘monitoring of clock bias against other navi-

major projects of
l!DS industrial development. Focusing
on ensuring security, encouraging innova-
tion and developing industry, China has
given play to the leveraging role of major
projects to expedite the formation of a

See page7
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market-oriented and enterprise-based
BDS industrial development framework.
‘These efforts have advanced with a catego-
Ty-based following the ‘)
of overall planning, intensive utilization,
and prioritization.

2. Laying a Solld Foundation for
Industrial Development

In developing BDS applications, China has
focused on infrastructure, basic products,
and basic software. With
efforts in developing basic platforms for BDS
applications and intensified support for
application technology R&D, a solid founda-
tion has been laid for the steady develop-
‘ment of the BDS applications industry.

Improving infrastructure for BDS
applications. China has established a setof
platforms featuring BDS services including
international search and rescue, short mes-
sage communication, satellite-based aug-
mentation, and ground-based
augmentation. Featured BDS services have

gence, fostering new business forms based
on BDS. Together these have underpinned
digital socioeconomic transformation with
improved quality and efficiency, adding con-
‘venience and color to people’s lives.

Giving full play to the leading role of
key Industries. Some key industries that
have the potential for scale application and
significant socioeconomic benefits have
been selected as pilot entities for BDS appli-
cations, along with their respective regions,
‘with due consideration to national develop-
ment strategies. In this way, China has
worked out comprehensive solutions to
push forward large-scale application of BDS.

Enteringkey flelds. BDShas been swift-
1y applied to key fields that have a vital bear-
ing on the national economy, people’s lives,
public interest, national semu'ity public
security, and economic secLLnty has

bility and secu-

technology and systems. To speed up techno-
logical innovation, it has established and is
now improving a mechanism for propelling

timing and the satellite navigation industry,
China has strengthened research on basic
ﬂ]euries and applications, and increased

a mechanism for origl-
nal, integrated and inno-

pacity for

to raise the caj

scientificand

Chi-

vation. Following the principle of
independent innovation while remaining
open to exchanges, China fosters original
innovation bases for satellite navigation
technologies, plans strategic, fundamental
and forward-looking research, and builds
up advanced systems for ing key tech-
nological problems and promoting R&D in
new products. Tomeet the need to fully inte-
grate BDS with new-generation information
technology, China adopts an approach of
phased and incremental development and
multifunctional mhegmnun., and uperans a

acro:

collaborative

l‘lt‘yoﬂhaeﬁelds.

Empowering various industries and
sectors. BDS has been deeply integrated
intonew infrastructure such as information

subjects and fields to concen-
trate resources and factors for innovation
and stimulate

na is continuing to build popular science
‘bases, create immersive scenarios for expe-
Tiential leamning, carry out relevant activi-
ties, and publish content-rich books to
spread knowledge about it g, navi-
gation and timing, and arouse the publics
interest in science, especially in the fields
Telated to time and space.

VI Contributing to Building a Global
Commumry of Shamd Future

dpimo(flpmrms,irﬂ@ﬁummﬂimﬁm
andshaﬁng.(ﬂlmahasmmedom active
jon on BDS and

through innovation.
Improving an incentive mechanism

advanced its international applications. This

na Saml]lte Navigation Conference and the
Summit on BDS Applications,

China has constantly expanded the global
influence of BDS. China also takes an active
part in international academic exchange
events in the field of satellite navigationand
makes contribution to advances in satellite
navigation technology worldwide.

3. Promoting the Ratification of BDS
by International Standards

China is making every effort to have BDS
ratified by international standards organiza-
tons and standards organizations in the
industrial and specialized application sec-
tors, so that the system can better serve global
users and support relevant industries.

International civil aviation standards.
The technical indicators of BDS have passed
the authentication of the International Civil
Aviation Organization, indicating that the
system conforms with international civil avi-
ation standards and is qualified to provide
positioning, navigation and timing services
for global users in the civil aviation sector.

International maritime standards.

‘been more deeply integrated with various that competition. Upholding  world, benefit humanity, and contribute to  BDS has become an integral part of the glob-
communication channels. With their and innovative infrastructure, and hasbeen  the principles of fair play, and  buildinga ofshared future.  al radio-navigation system and gained legal
expanding scope and depth, BDS applica-  widely used in key sectors such astransport, mutual learning, China operates a competi- 1. Increasing Compatibility and status in maritime applications worldwide.
tions have provided users with more effi-  energy, agriculture, mete-  tive in which the best producis  Interoperability of Diverse Systems China has released the uﬁda] standards for
cient and convenient services. amlom;naxu:alrewum the from multipl based In order to provide users with high BD Tie receiver provid-

Developing basic products for BDS ment, and d. pi «quality, diverse, secure and reliable services, ing criteria on the design, production and
applications. China h. aseries  disaster helpmg 10 red hensive This can apply appro-  China is amve mad“x‘almga}]ﬂaﬂvaﬂmﬂg tesﬂng of relevant maritime equipment for
of basic products such as chips, modules and increase efficiency. pmm pressure on market players while yand ofdif- global ‘The BDS short mes-
and antennas, and realized 100-million- andthushelp ferent nﬁﬂnﬁn" 1l CATTYINg sage communication service is making
scale manufacturing of BDS products. In The Fast GlowingBDS to achieve sustainable development, high out coordination and consultation on the steady progress in aligning with the global
addition, basic products that integrate satel- Appli ot Ind ity and efficiency, and low cost. utilization of frequency and orbital slot maritime distress and safety system of the
lite navigation and inertial navigation, Pp! cations In ustrv Upgmd.mg the system for organizing resources, and working with other countries  International Maritime Organization.
‘mobile communication, visual navigation, T China strength-  to make improvemennts. International search and rescue stan-
and other means have also been developed ens the leading role of digitalization and oth- Stepping up moperaﬂnn for beunr dards. China has issued an international
to strengthen the resilience of BDS applica- In 2021, the total output value of China's er new es, and builds smart standard for satellite emergency locators. It is
tion solutions. satellite mv@ai)cn and location- based ser- systems of testing, verification and assess- na continues mpmmuie mmpaﬁi:ﬂnyam‘l also endeavoring to enable the BDS return

Developing basic software for BDS vice industry reached ment. It the research and produc-  interoperability between BDS and other linkservice tobe ratified by the Cospas-Sarsat,
applications. Through intensified efforts in Inmmsdpmdﬂmu[achnrg tion procedures that evolve from R&D, navigation satellite systems and satellite- and working on lmelmnumj compatibility
ir Chi- been made in a series. verification, improvement to reverification, based augmentation systems, and to andjoint the return link service.
ia has made progress in turning basic gener- MWBDSwdmtogsuhascﬁpsmd under a new model that adapts to synchro- sﬂengmen the compatibility and joint
ic technologies in areas such as positioning madules, which has effectively driven up the nous R&D and batch production of multiple Hons with other ion satellite The 3rd G Partner-
solutions, model development, data analysis, shipment volume. By the end of 2021 there satellites, mukhtiple rockets, and multiple sta-  systems, so as to achieve resource sharing,  ship Project has issued technical, perform-

design, and simulation into software and ‘were more than 1 billion terminals using the tions, and increases the capability for fast intechnolo-  ance and consistency testing standards that
tools, and ensuring that such software pro- BDS positioning function nationwide. deployment between space and ground. £y. China works to establish bilateral and  support BDS signals, enabling 2G, 3G, 4G
grams are finctioning and easy to use. Inlmmufllsqmimmm,BDShm 3. Advancing Rule of Law in Satellite  multilateral cooperation mechanisms inthe  and 5G networks and terminals to use BDS

3. ing a Sound for ly applied to various industries. Navigation field of satellite navigation, coordinates toachieve aided positioningand high-accu-
Industrial Development and sechurs. generating significant socio- Inordertocreate a favorable domesticand  compatibility and interoperability efforts, —racy positioning.

By developing standards and norms, economic benefits. As of the end of 2021 international environment for the sustaina- and carries out active oo jon and stan-
intellectual property rights, testing and cer- BDS had been installed in more than 7.8 ble and healthy development of BDS, China  exchanges with other countries on naviga- dards. China is working to incorporate BDS
tification, and industrial ina i transport vehic iomwick has a comprehensive legal tion saﬂ!ll.me systems and satellite-based into international general standards for
systematic manner, Chma has m'am:l a Approdmately 8000 BDS terminalswere in framework for i jonand taken 1 systems, in a bid to achieve  data receivers in fields such as high-accura-
sound use on the country’s raiway network, and part in global governance balancing consid-  common ds of all navigation sat- ¢y ial positioning services, general
tions withall naossaryﬁmanﬂa strong more than 100,000 agricultural machines erations of development and security, cur-  ellite systems around the world. data exchange formats, and positioning
innovation capacity. With synergy across were equipped with seff-driving systems rentand future interests, and laws governing ‘Carrying out coordination and con- mﬁ)nmnun umputprm
supply chains, industrial chains, innovation based on BDS. BDS-based servicesin domestic and foreign-Telated matters. on th frequency to
chains, and policy chains, me clustered MMCae.epidemi: prevention. remote Accelerating satellite navigation leg-  and orbital slot resources. Abiding by the Beneﬂl tlmWhn!eWorld

of the BDS

tryhas been pushed forward.

Advancing standardization. Leverag-
ing the foundational and guiding role of
standardization, China has updated the
BDS standards system, and expedited the
formulation and revision of standards con-
ceming BDS applnmiuns To ])mmme
industrial China has

wemwurlhdrrm RME?(]]MIK)"

islation. China is constantly building up
the legal system of satellite navigation. The

gmn mbﬂunmmﬂdﬂl}mla‘b
ed todaily life. notably in smartphones and
smart wearable devices. BDS has been wide-
Iy supported by products from international
mmea'n chip manufacturers, i

liers. In 2021, 324

tinuous efforts toforma

‘million Chi

sound BDS application standards system
that covers organizational, sectoral, nation-
al and international standards, and ensures
that all these standards are integrated and
‘compatible with each other.

Stre; intellectual property
protection. China has raised the quality
and efficiency of BDS-related patent exami-
mation to strengthen the BDS patent portfo-
lio. The stakeholders of innovative BDS
applications havebwnmoﬁvawdwcreala,
utilize, protect and manage mhe.ﬂecmai
property rights, laying solid

supporting
EDSsem(mvﬂe.dlpmd,aunmlghr
945 percent of the country's total.

Serving everyday life. Through applica-
tions such as smartphones, vehicle termi-
nals, and wearable devices, BDS has been
‘widely applied in daily life, the sharing econ-
omy, and areas that are important to public
‘wellbeing. It comprehensively serves every
aspect of people’s everyday life such as green
travel, food delivery, elderky and child care,

the future development and explmmhon of
China’s satellite navigation patents.
Improving product testing and certifl-
cation systems. China has strengthened
top-level design for the testing and certifica-
tion of BDS-related navigation products and
has built a network of public se.rv!m p}at—
forms for product testing and

Thealth care, and

V.Upgrading BDS Governance
China constantly upgrades its BDS gov-
ernance in the new era. It has made consist-
ent efforts to bring forward innovative ideas
on systems, mechanisms and development
methods k) |mpmve policies and regula-

and

Inorder to improve the guality of BDS appli-
cations and ensure security and reliability,
testingand certification of BDS products has
‘been organized in key industries and fields.
Establishing an industrial assess-
‘ment system. To ensure the healthy and
sustainable development of the BDS appli-
cations industry, China has worked to
ﬂn‘prcwe the feedback mechanism for BDS

mem, to build up strengths in high-caliber
professionals, to promote technological
innovation through reform, and to better
combine a well-functioning market with

Based on BDS development needs, China

and i an
system for key industries and fields, major
Tegions, mass applications, and internation-
al applications.

Reinforcing collaborative efforts. To
better meet market demand, China has
encouraged the building of a BDS industry
alliance to expand channels that bring
‘together enterprises, universities, research
institutes, and end-users. Relevant industry
associations and societies have been mobi-
lized to play their role in bringing together
the government and enterprises, so as to
facilitate

makes mvemﬂ plans, mipmvm Televant
and its system
strength in pooling resources from govern-
ment, market and social sectors to achieve
synergy in developing BDS.
iproving management of the BDS
project through innovation. To ensure
that the BDS project is operating in a smooth,
concerted, efficient, orderly and rule-based
manner, China gives full play to the role of
the project’s leading group, and has set upa
management system in which various
departments work in concert with clear divi-
sions of tasks and responsibilities. It has also
z A

‘while improving industry self-discipline.
Building|

ion and a
coordinated progress of the project, its appli-
Industrial clusters. Key regions mﬂonsanﬂimemaﬁona] cooperation.
0 deploy for overall

BDSappbmﬂmmmtveUmsa‘lnnmelr

aﬁmgﬂmmmmnalmm”[hecmm-

planning and coordmauon China makes
systemic plans for BDS infrastructure con-

strucmn.,apph&zhonamlpmrmm inter-
national of

the distir
o{eachregunammmBDSmmsmalm
ters with R&D institutions, key enterprises,
‘and industrial parks as the mainstay.

4. Ways and Means to Promote
Industrial Development

BDS has been widely used in various
industries and fields in China’s socioeconom-
icdevelopment.
‘with emerging technologies such as big data,
the internet of things, and artificial intelli-

satellite radio frequemns and orbits, intel-
lectual property rights protection, standards
formulation, and human resource develop-
ment, and ensures their concerted progress,
creating a closely connected and well-coor-

of the People’s Republic of Chi-
naon Satellite Navigation has been promul-
gated to regulate and strengthen the
management of relevant activities. Support
rules conecerning system construction, oper-
ation and services, applications manage-
ment, international cooperation, and
security guarantees have also seen substan-
tial improvement.

Contnuing to improve the business
environment. Committed to a business
environment that is based on market princi-
ples, governed by law, and meets interna-
tional , China has taken measures
to regulate satellne navigation market
order, create an enabling environment to
protect market players’ rights and interests,
and improve government services. These
have provided a stable, fair, transparent and
predictable business environment, boosting
market dynamism and development drive.

activi-
ties. Accurate and full information about
BDS satellites is reported in a timely man-
ner in line with the provisions on the regis-
tration of objects launched into outer space.
Licenses for BDS radio frequencies, space
radios, and ground stations are also issued
in accordance with the law. The radio fre-
quency bands used by BDS are protected by
law, and the production, sale, or operation of
any type of jamming equipment that inter-
feres with satellite navigation is strictly pro-
hibited and will be investigated and
punished in accordance with the law.

Taking part in global governance of
satellite navigation. In this field, China
follows the principle of achieving shared
growth through consultation and collabora-
tion in global governance. It handles affairs
concerning international interests within
the framework of the International Com-
mittee on Global Navigation Satellite Sys-
tems (ICG) and participates in formulating
relevant international rules, contributing to
a fairer and more equitable international
order in satellite navigation.

4. Fostering Talent for EDS

Talent is the resource of paramount
importance for development and innova-
tion. BDS always cultivates, attracts and
guides talented individuals through its
development, and encourages them to suc-
ceed. It has consistently expanded its per-
sonnel pool and given full play to their
strengths, sustaining the industry with
quality human resources.

International Telecommunication Union
Tules, China works to safeguard the interna-
tional order in terms of satellite network
application and coordination and to facili-
tate coordination and consultation on navi-

nd orbital slots

China is working to expand and extend
the international application of BDS prod-
ucts, services and industries, and accelerate
the large-scale application of BDS world-
‘wide, for the purpose of boosting economic

and wing pub-

gation satellite
through bilateral and mu.lh]amalnegﬂha
tions. China is also an active ici

lic wellbeing across the globe.
the of BDS

technological research and standards fm'—
‘mulation led by international organizations,
and joins with other countries to safeguard,
utilize and expand navigation satellite fre-
‘quency and orbital slot resources.
2. Promoting International Coopera-
tion and Exchanges
China continues to expand the circle of
international BDS friends and improve its
g!ubal appllumwns through measures such
cooperation mechanisms,
imreasmgcoope‘ranun channels, and estab-
lishi fon and windows.

products to the world. China is speeding
up the integration of BDS products such as
chips, modules and terminals into the inter-
national industrial system, enabling them to
meet international requirements and align
‘with international standards. Efforts arealso
made to give full play to the unique strengths
of BDS products and enable them to inte-
grate into local industries, upgrade services,
and boost economicand social development.

Promoting BDS services overseas.
Chmhassetupanimamahunal satellite

Smppmg up participation in interna-

lonal satellite navigation affairs. China
‘has attended activities under the framework
of the United Nations, and hosted ICG meet-
ings. It also participates actively in research
projects and proposes cooperation initia-
tives in this area, and works with other
countries to promote global satellite naviga-
tion through extensive consultation.

‘Carrying out bilateral and multilater-
al cooperation and exchanges. China
conducts cooperation and exchanges with
Tegional organizations such as ASEAN and
the League of Arab States, and countries in
Africa, Latin America and elsewhere. It
holds BDS/GNSS ion forums and

and service network,

anﬂ]mned\\mhomer countries to build sat-

ellite navigation service platforms and pro-

vide international services and applications

such as global search and rescue, short mes-

sage mrmmmjmbun., samlme—haserl au.g—
nd

ntation
to mmmed.iwrsednmndsofg]oml USETS.

‘Expanding international cooperation
on satellite navigation. China engages in
active cooperation with other countries and
international organizations on technology
R&D and the satellite navigation industry. It
has set up overseas BDS application and
industrialization promotion centers, and
smmmbmldml:ﬂﬁ)um]ahnnsmrthasm-

provides application scenarios and solu-
tions, 50 as to expand international applica-
tions of BDS.

Extending cooperation in testing and
assessment. China collaborates with other

on eperﬁ]mlanceufBDSamlmhﬂ'gbohai

industry. It is st

cooperation with regional organizations
such as ASEAN, the African Union, the
League of Arab States, and the Community of
Latin American and Caribbean States, and
releasing BDS-hased solutions in the fields of
smart cities, public security, precision agri-
culture, digital transport, and disaster pre-

navigation satellite systems in
mavigation, timing, short message commu-
mication, international search and rescue,
and other areas. It issues testing and assess-
‘ment reports to increase users’ knowledge
and confidence about the conditions and
performance of navigation satellite systems,
strengthening cooperation in this area.

and training platforms. China

vention and which are being
piloted in Asia, Africa, and Latin America.

Conclusion

Tb explore the cosmos has been the dream
of the Chinese nation for millennia. From
observing Beidou (Chinese pinyin for the Big
Dipper) to developing and using BDS, from
mzmgalmas'ammuﬁhﬁngmespamme
their great poten-

10 promote academic education of interna-
tional students, especially at master’s and
duchxal}evds,md:smphnmmlamd tosatel-

nichas

halandmmiapmmnsmgmmm China is
committed to independent innovation, build-
ing a comprehensive spatiotemporal system
that is ive, more integrated, and

meRegmnalCenmﬁ]rSpaueSimmand

China has updated its talent training frame-
work in the fields relating to BDS position-
ing, navigation and timing. It has improved
talent training, exchange and incentive
mechanisms, set up platforms for talent
growth, built national key laboratories, and

il with

Education in Asia and the Pacif-
ic (China) affiliated to the United Nations,
the BeiDou International Exchange and
Training Center, and various BDS/GNSS
centers, Cluna. acnvely rams out sateﬂlte

tal-

more intelligent on the next generation of
BDS, and continuing to ar]vance ‘human

date exploration and utilization by all coun-
tries; hymesamwkmatdemnﬂsgoba]
China is ready to share its

Tavigation
ent and bu.lld pmfmoml capacity in the

dinated framework. enlarged the team of pro field for the and in
2. Promoting Innova- i traini a global vision. pamcu]a: for developing countries.
tlon Through System Reform Cre prosperity. To meet mwmauona] amdemlc

In advancing its innovation-driven devel-
opment, China relies on innovation in both

the requirements in de frontier

technologies in positioning, navigation and

Through
nationall exmazlgzplalforms such as ﬂle Chi-

achievements in developing BDS, and it will
‘work with all countries to promote the devel-
opment of navigation satellite systems, ven-
ture into deeper space, and make an even
greater contribution tobuilding a global com-
munity of shared future and a better world.
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