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1. Constellation Deployment

Since ICG-14, 4 BDS-3 satellites (including 2 MEO and 2
GEO) have been launched, marking the full
constellation of BDS.

S

52th, 53th 2019.12.16 MEO
54th 2020.03.09 GEO
55th 2020.06.23 GEO
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2. Completion and Commissioning

On July 31st, 2020, Chinese President XI
Jinping announced the completion and

commissioning of the BeiDou Navigation
Satellite System (BDS-3).
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3. System Components

BDS is mainly comprised of three
segments: a space segment, a ground
segment and a user segment.

Up to now, BDS-3 constellation

consists of 3 GEO satellites, 3 IGSO
satellites, and 24 MEO satellites.
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The BDS ground segment consists of
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various ground stations, including
master control stations, time

synchronization/uplink stations,

monitoring stations, etc.

The BDS user segment consists of

various kinds of the BDS terminals.
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4. Various Services with Powerful Functions

Global

Asian-Pacific .
Region
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4.1 Positioning, Navigation and Timing (PNT)
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4.1 Positioning, Navigation and Timing (PNT)

01. Space Signal Quality 02. Space Signal Precision
4
75 I 25
= 7O} .'Iﬁ!’ 5%
= il 2
% 65 [ 4 i|| E 5
% f, i =
£ o i - I
= B |
o= -
|
S50 F
45 ?k '"
1560 1565 1570 1575 1580 1585 1590 = iz
Frequency(MH=z) :
Figure 1 Power Spectral Density of the BDS Figure 2 URE of the BDS

Satellites Satellites




m System Status

4.1 Positioning, Navigation and Timing (PNT)
04. Stability of BDT

03. BDS Coordinate Reference Frame
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Figure 4 Difference between BDCS and ITRF 2014

Figure 6 Stability of Clock Bias between BDT and UTC(NTSC)
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4.2 Global Short Message Communication (GSMQC)

@ Inter-
" satellite Link Q‘ . o
- s ) ® Satellites: 14 MEO Satellites
fl ® Method: Global Random Access
§_§ ® Maximum length of a single message:
/ f 560 bits (40 Chinese characters per

E Ope ratiﬁ*‘”@ﬁglal messa g e)

Global User Control Center Service Center

Performance Specification

Performance Characteristics

. - Uplink 300,000 times/hour
Service Capability Downlink 200,000 times/hour

Service Success Rate 295%
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4.3 Search And Rescue (SAR)
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Distress beacon MEOLUT Control center

Rescue center

Performance Characteristics

Satellites: 6 MEO&SAR Payloads
Standard: COSPAS-SARSAT

Characteristics: Return Link

Service

Performance Specification

Positioning Accuracy <5km
Detection Probability >99%
Availability >99%
Return Link Time Delay <2 min
Return Link Success Rate >95%
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4.4 Regional Short Message Communication (RSMC)

Performance Characteristics

Satellites: 3 GEO Satellites
Coverage Area: China and surrounding areas

Maximum length of a single message : 14,000

bits (around 1,000 Chinese characters)

Service Success Rate

Performance Specification
>95%

Service Time Delay

better than 2s on average

Service Frequency

30s per time

Capability per Message

<14000 bits
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4.5 Precise Point Positioning (PPP)

Constellation

Performance Characteristics

Satellites: 3 GEO Satellites

Coverage Area: China and

surrounding areas

Accuracy: decimeter (dynamic),

centimeter (static)

Performance Specification

Accuracy (95%) Horizontal <0.3m

BDS Accuracy (95%) Vertical <0.6m
Convergence Time <30 min

Accuracy (95%) Horizontal <0.2m

BDS+GPS Accuracy (95%) Vertical <0.4m
Convergence Time <20 min
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4.6 Satellite-Based Augmentatlon System (SBAS)

AVONRDINTY RS @ TUNCHION OF LSeT KCaton

Latiude (deg)
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Longitude (deg)
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Axcallability with VAL = 35, HAL = 40, Coverage(99%e) = 7.54%

Dual-Frequency Positioning Accuracy for Civil Use (95%)

Satellites: 3 GEO Satellites
Standard: ICAO
Coverage Area: China and surrounding areas

Services Mode: Single-Frequency or Dual
Frequency Multi-Constellation

Horizontal 1Tm
Vertical 1.5m

Warning Time

Single Frequency for Civil Use 10s
Dual Frequency for Civil Use 6s

Integrity Risk 2x10-7/150s
Continuity 1-8%x10-6/155(99.992%)
Avaliability 99%




m System Status

Horizontal Positioning Accuracy (RMS)

4.7 Ground-Based Augmentation System (GAS)

Service is provided through mobile communication
networks or the Internet, with positioning accuracy
at meter, decimeter, centimeter and millimeter levels

Fuyuan, Heilongjiang
(eastern most)

Mohe, Heilongjiang
(Northern most)

<5mm+1mmx10-6xD
D means baseline length.

Vertical Positioning Accuracy (RMS)

<10mm+2mmx10-6xD
D means baseline length.

Relative positioning accuracy of repeated baseline length measurements

better than 3X10-8
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5. Information Dissemination
® The latest released documents of Open Service
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Performance Standard, Signal In Space Interface S
Control Document are shown as followings. / ' i
o'

Pl

® More information is available at: en.beidou.gov.cn
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BeiDou Navigation Satellite System Open Service Performance Standard (Version 3.0)

BeiDou Navigation Satellite System Signal In Space Interface Control Document Open Service Signal B2b (Version 1.0)
BeiDou Navigation Satellite System Signal In Space Interface Control Document Precise Point Positioning Service Signal

PPP-B2b (Version 1.0)
BeiDou Navigation Satellite System Signal In Space Interface Control Document Satellite Based Augmentation System
Service Signal BDSBAS-B1C (Version 1.0)

BeiDou Navigation Satellite System Signal In Space Interface Control Document Search and Rescue Service (Version 1.0)
BeiDou Navigation Satellite System Ground-based Augmentation Service Interface Control Segment

Development of the BeiDou Navigation Satellite Syste (Version 4.0)

The Application Service Architecture of BeiDou Navigation Satellite System

2021.05
2020.08

2020.08

2020.08

2020.08
2020.08
2019.12
2019.12
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1. Domestic output value of satellite navigation and location-based service
industries reached 403.3 billion RMB.

2020
®

Domestic output value of satellite navigation and location-
based service industries:

403.3 Billion RMB
Increased by

compared with 2019 3450
3016

2550
218

17135
1342 - -

810
— [ |

2012 2013 2014 2015 2016 201 2018 2019 2020
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2. Information Dissemination

The Official documents, such as Recommendation List of Basic Products for Civil Use, Applications of
the BeiDou Navigation Satellite System are available at www.beidou.gov.cn
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3. Estabilshment of Complete Industrial Chain & Breakthroughs in Basic Products

The sales volume of domestic

.

BDS navigation chips and modules reached 100 M“I'on r

Terminals with BDS
positioning function

1Billion+

The increase of shipments of

domestic centimeter-level high- =2
precision chips, modules and

boards

1Million+-
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4. Entry into Mass Market, Sharing Economy and People's Livelihood

79% smart phones sold in China in the Q1 of 2021 supported BDS positioning function
Domestic smart phone supporting BDS high precision positioning function launched

Meter-level positioning is available based on BDS ground-based augmentation service signal
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5. BDS Improves the Level of Traffic Informatization

® A large dynamic monitoring and
management system for operating
vehicles has been built

® 7 million operating vehicles

® 36,300 postal and express delivery
vehicles

® 1,400 official vessels

® 350 Common Aero Vehicles
Incidence of severe traffic accident

decreased by 9 3%
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6. BDS Serves Smart and Precision Agriculture

® Over 45,000 sets of agricultural
machinery are equipped with BDS-based

autonomous-driving systems

® More than 400,000 sets of agricultural
machinery support BDS agricultural
working monitoring platform and loT

platform

® 70,000 vessels are served by BDS

Labor cost cut by 50%
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7. BDS Protects the Safety of People's Lives and Property

® 3-level of disaster relief management

platform is built 3

® Over 45,000 BDS-based terminals and

equipment are deployed

® BDS-based high-precision geological # | T
disaster monitoring and alert system ; ne

has been built

e

The capabilities of disaster and emergency relief, quick response, and coordinated command

has been enhanced. Geological disasters have been successfully forecast for many times
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8. BDS Promotes the Intelligent Health Services and Epidemic Prevention

e — : . P
< d .ﬁg‘\f“. .

® Travel record monitoring i~
® Epidemic prevention

® Tele Medicine

® Smart old-age insurance

® Personal health management
® Material distribution

® Precise disinfection through UAV
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9. BDS Enables Precise Digital Construction

® Emergency communication for field
construction

® Precise construction and machinery
control

T EisEmEREE
Lot Higm, SISHRIEFEL

® BDS+BIM visual management on
construction

® Monitoring, dispatch, and

management of workers, equipment, q3lity and efficiency has been improved
and vehicles
Labor and material costs has been reduced
® Security monitoring of construction

environment Security has been enhanced
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10. More Diversified Application Mode

BDS BDS BDS BDS BDS
& & & & &
Technologies Terminals Platforms Data Services
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11. BDS Provides Good Services

SR

for Global Users

k7

Yooy W
i 5 2

4 o
v - .
. -, -
- >
e = - |
f \ / - —— - - e
] > = = S
= o 3 8. Y
i . ¥ 4 = R A

BDS-based products have been exported to and used in more than-120 countries and regions

BDS has been widely used in Africa in land
, etc.,

economic and social development.
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12. Relnforce the BDS Policies and Regulations
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m International Cooperation

1. Compatibility and Openness to Provide Better Service (China - Russia)
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Figure 7 Number of BDS visible satellites and PDOP at B1C/B2a frequency point in Test
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Cooperation in joint test, station construction, and precision agriculture under the

China-Russia Satellite Navigation Key Strategic Cooperation Project Committee
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2. Compatibility and Openness to Provide Better Service (China - U.S.)
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3. Compatibility and Openness to Provide Better Service

FEPEShRAEENZSHREERTHENZRESFRRETREREEN

Ceremonia de firma virtual del MOU entre CONAE y CSNO

; Embajada

i l“ﬁ Argentina |

1 S5 en C+na
PR AEREY T 1

Virtual Signing Ceremony of MoU between CSNO and CONAE

CSNO and CONAE has built a kind of normal cooperation mechanism in satellite and navigation,
and will carry out cooperation in joint applications, test and assessment, education and training, etc., to
accelerate economic and social development in Argentina.
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4. Joint Discussion, Construction and Sharing with The Belt and Road countries

3rd China-Arab 2nd China- 1st China-

StatesBDS | Central AsiaBDS .|  AfricaBDs .  CXPO 2020 Dubai
Cooperation Cooperation COOPeration BeiDou Showcase

Nov. 2, 2021 Oct. 13, 2021 Nov. 5, 2021
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5. Chinese Wisdom and Contribution through Multilateral Exchanges
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Development of
BeiDou Navigation Satelie System

Volume 1, Issue 1, July 2020

China Satell Navigation Office
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Communicated with other GNSS providers technically, and issued updates on BD! n multilateral
such as Munich Satellite Navigation Summit, Scientific and Technical Subcom
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6. Ratification by International Standards

.
l E C International COSPAS-SARSAT.NT
. H INTERNATIONAL SATELLITE SYSTEM FOR SEARCH AND KESCUE
Electrotechnical : 4o pismess A Seavice
mmmdl Commission :

COSPAD
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7. Host of China Satellite Navigation Conference and Extensive Exchanges
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1. A Comprehensive PNT System will be Established with BDS as the Core

Systematization = Focus on Core Competencies +
Reconstruct Industrial Structure +Fuse Various Abilities

Quantity (subtraction)+ Efficiency (Addition & multiplication)
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2. Adoption of Standardized Solutions to Meet Common Needs

fllonlng precision at -
du(:{j meter level Sa?elht.e
al integrity services Navigation

High Accuracy
High
Availability

communication empowers .
L Communi

cation litegration

®  High Continuity

Low cost

Y [Telgo)

Acauil I i
Acq H,|re PNT information autonomous

autonomously PNT
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3. Breakthrough of the PNT Capacity Generation Chain

Supply Side: Enable(easy to use) Demand Side/Industrial Chain. Demand Side: Value(good use)
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4. Full Support for the Future Development

* Unifi : L - Intelligent

: :'g:gggility of : : Positioning : management,

: spatial- : - precisionat  : : operation and :

- temporal : Glob : decimeter : : _maintenance of : The integration and

" reference : - level at global : ) - infrastructure : sharing of

: | Coverage - surface & : Y : - infrastructure reduces
: . near-earth : - Use resources - the cost of

. space : - intelligently - construction,

: : - Secure and : - maintenance and use
: From : : trusted PNT : :

: - abysmal sea : . services : :

o - to deep o : o - Realize the unification

. space, open : - of high precision and
: space to : - high availability based

- indoor space : B on low cost handheld

6 . terminal




Thanks for your continuous attention
and support to the BDS development.
http://en.beidou.gov.cn




