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& China Satellite Navigation Office

m System Construction BDS enters into global era

- A total of 19 BDS-3 satellites have been successfully launched between 2017/11-2018/11 (with 2 IGSO
satellites were launched in 2019), and
- The BDS preliminary system was declared operational on December 27, 2018.
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China Satellite Navigation Office

System Construction
The overall BDS performance (B1l and B3I signals)
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& System service availability can
reach over 99% in most regions
worldwide

Horizontally positioning accuracy
is about 3.6m, vertical positioning
accuracy is about 6.6m, velocity
accuracy is about 0.05m/s and
timing accuracy is 9.8ns (95%)

# The service accuracy in Asia-
Pacific region has increased by
about 30% and the service
availability has increased by about
5%.




@ China Satellite Navigation Office
System Construction

The Overall BDS Performance (B1C and B2a Signals)
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# The global service availability
is over 87%

& Horizontal positioning
accuracy is about 2.4m,
vertical positioning accuracy is
about 4.3m, velocity accuracy
is about 0.06m/s and timing
accuracy is 19.9ns (95%)




@ China Satellite Navigation Office

System Construction —
The BDS Signal Availability in August 2019

347,5 28."%) 37( MEO-18) —- - R
2{:&3 T RN e ——
-
33( MEO-14) 35( MEO-16)
32( MEO-13) 34( MEO-15)
. %E'Eggi 33( MEO-14)
+
= 28( MEO-8 ) . 32( MEO-13)
= m 5572; o 31(16S0-18)
1
;é ﬁs g;l; E 30.C MEQ—10) il 0 R
T 23( vEO-5 ) o 29 MEO-9)
el + 28( MEO-8 )
21( ¥E0-3 ) =
zoE :o-z; < 27(ME0-7)
19( MEO-1 e
18(1650~28) ;’;; 26( MEO=12) sl
1 23486789 0N 1R1BWIBIETINNNDHMBBTBD DI or 20 M) e ———————
( 1650-7) é 24( MEO-6 ) B
@ 23( MEO-5 )
16506,
Eg 22( MEO-4 ) s
21( MEO-3 ) s
20( MEO-2 )

e

19 ( MEO-1 ) iR
18(1650-28)

12 3 45 6 7 8 9 1011 121314 1516 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
V2 3 4 5 6 7 8 9 1011121314 151617 18 19 20 21 22 23 24 25 26 27 28 29 0 31 Date
Date

g

BDS-2 Satellite Number
SSBRE8SRESINIRGS

B1l/B3I B1C/B2a -



'@ China Satellite Navigation Office

B System Construction —

The BDS SISRE in August 2019
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'@ China Satellite Navigation Office

Hl System Construction
Upcoming Launch Plan

By the end
» of 2020

=

Full Operational

6-8 BDS-3 satellites == 24 BDS-3 satellites - Capability
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' System Construction
Five Types of the BDS-3 Services

— SBAS / PPP / RSMCS

Type of service Signal frequency Satellite ;
Five t f
Basic navigation  B1l, B3I, B1C, B2a 31GSO+24MEO Cservices
services B1l, B3I 3GEO |
ll Three kinds of
BDSBAS-B1C, servies areas &
SBAS BDSBAS-B2a 3GEO
. L (uplink) |  S~pcA | FPPEbedbedo  R dde NEEEIRR  dfo
Short-  |Regional S (o) 3GEO
message i
ion services B2b (downlink) | 3IGSO+24MEO
International search | UHF (uplink) OMEO | 0 ]
and rescue services | Bob (downlink) | 3IGSO+24MEO | [3 — o
- Ffrgage Pomt. B2b 3GEO s 30 D 30 B0 90 120 150
ositioning service

Navigation, Positioning and Timing / GSMCS / SAR




@ China Satellite Navigation Office

Il System Construction

Short-message Communication Services (Regional)

Service Planning:

& 3 GEO satellites
# Serve China and the surrounding
regions
.System capacity increased by 10
ﬁtimes

Development Progress:

1 GEO satellite has been launched
and the in-orbit tests are currently
being conducted
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@ China Satellite Navigation Office
Hl System Construction

Short-message Communication Services (Global)

Service Planning:

& 14 MEO satellites

# Global coverage
& 40 Chinese characters per message

Development Progress:
8 MEO satellites with the short-message

communication payload have been
launched and the in-orbit technology

experiments are currently being
conducted
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@ China Satellite Navigation Office

Hl System Construction

International Search and Rescue Services

Service Planning:
& Follow international standards
& 6 MEO satellites with the SAR payload
& Return-links

Development Progress:

4 MEO satellites with the SAR payload
have been launched and the in-orbit tests
are currently being conducted
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@ China Satellite Navigation Office

Hl System Construction
Satellite-based Augmentation Services

Service Planning:
& 3 GEO satellites

ability as a function of user location
T T T

& Follow ICAO standards
| ~ Serve China and the

d surrounding regions -
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Development Progress: " | Iy A
1 GEO satellite has been o R I
launched and the o C
broadcast tests are being R 1)
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Availability with VAL = 35, HAL = 40, Coverage(99%) = 7.54%
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'@ China Satellite Navigation Office

System Construction
Precise Point Positioning Services

1. Ground - Global Network

. User and

stem Monitors

Service Planning: 7
& 3 GEO satellites f

. Serve China and the
"~ surrounding regions

Positioning precision: dynamic
& decimeter-level, static
centimeter-level

Development Progress:

1 GEO satellite has been launched
and the in-orbit experiments are
currently being conducted
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Il System Construction
Future Development

A comprehensive national PNT system will be completed by 2035

Low-

orbit
Indoor augmen Space-based
navigation tation augmentation

Underwater Ground-based
navigation augmentation

Satellite

Navigation

Celestial
navigation

Loran-C Quantum
navigation navigation
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I Application Promotion

The BDS Industry

The BDS
contribution to
core industrial
output value

80%

2018
RMB

300+ billion

2020
RMB

400+ billion
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B Applications Promotion Fundamental products

The sales of domestically made BDS-enabled chips reached over 80 million, with the
domestic high-precision board chips and antennas being sold to over 100 countries
and regions, and accounting for 30% and 90% of the domestic market respectively.
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mmApplications Promotion
Industrial and Regional Applications

The BDS-enabled products have been widely used in traffic & transportation, public security,

agriculture, forestry and fishing, hydrologic monitoring, weather forecast, communications system,
generation dispatch and disaster response & relief, as well as national core infrastructure, which
has greatly increased economic and social benefits.




@ China Satellite Navigation Office

I Applications Promotion
Applications in traffic and transportation

& The world" s largest dynamic monitoring

- system for operational vehicles has been
built

# 6.2 million operational vehicles

& 30,000 postal and delivery vehicles

& 80,000 buses
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@ China Satellite Navigation Office

B Applications Promotion
Applications in agriculture, forestry and fishing

Serve over 50,000 agricultural
equipment

Precision farming output has increased
by 5%

Income growth of RMB 60-90 per Mu
per peasant household

Positioning & short-message
communication function help prevent
forest fires

Over 70,000 networked boats has
rescued over 10,000 people
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I Applications Promotion
Applications in Disaster Response and Relief

6 levels of business applications

Over 45,000 BDS terminals have
been promoted

Relevant disaster response
information has been reported

Disaster relief materials
management has been improved
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B Applications Promotion
Mass Market Applications

Traffic o
managemen Logistics

’nanagement

Safe elderly.care
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I Applications Promotion
Mass Market Applications
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Application and Promotion
The International BDS Applications
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Land rights confirmation in Land rights confirmation in Laos

® : :
Indonesia “" UAVs in Cambodia
Building construction @ Postal services and ecommerce in
deformation monitoring in Uganda

& Timing service in Pakistan airports

Kuwait . @ Electricity patrolling and checking in
Homeland surveying and “ Russia

mapping in Uganda
Agriculture in Myanmar
Marine piling in Maldives
Construction of piling in
Singapore




NN

International Cooperation

U




@ China Satellite Navigation Office

mm International Cooperation

Open Cooperation

Resource Sharing
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' International Cooperation

The UN International Committee on Global Navigation Satellite Systems (ICG)

13”’ Meeting of the International Committee on Global Navigation Satellite Systems
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International Cooperation
The China-US Cooperation

» Three plenary meetings of the
China-US Cooperation have been
held. Working groups have been set
up to discuss related topics.

» “The Joint Statement on Civil
Signal Compatibility and
Interoperability between GPS and

BDS” was signed in November
2017
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' International Cooperation
The China-Russia Cooperation
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mm International Cooperation
The China—Ara‘b S_tates BDS Cooperation
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@ China Satellite Navigation Office

mm International Cooperation International standards

B

COSPAS-SARSAT.INT

INTERNATIONAL SATELLITE SYSTEM FOR SEARCH AND RESCUE
406™ DISTRESS ALERTING SERVICE

™

A GLOBAL INITIATIVE

International
I EC Electrotechnical
Commission




& China Satellite Navigation Office

International Cooperation
The Chlna Satellite Navigation Conference
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Conclusion

Looking back on the past decade and looking into the
new journey,

« During the past decade, BDS has gone global successfully, developed
from struggling to keep up with its peers to matching its peers.

* In the next decade, BDS will play a more active role in serving mankind
and the world and keep contributing wisdom and strength to the world
with its stronger abilities and better-quality services.



Thank you.

Dr. Jun Shen (shenjun@beidou.gov.cn)
Deputy Director, International Cooperation Center
China Satellite Navigation Office
http://en.beidou.gov.cn




