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Basic Documents:
 Presidential Decree, May 17, 2007

e GLONASS Federal Program
— 2002 — 2011 (completed)
— 2012 - 2020 (adopted, 3 March, 2012)

Basic Principles
« GLONASS is a dual use system
GLONASS is a free open service worldwide

GLONASS is mandatory use for Russian
critical infrastructure and governmental
applications

Governmental support of of GLONASS
commercial use

GNSS compatibility and interoperability

Federal GLONASS Program is a basis for
GLONASS State Policy in PNT




Presidential Decree

The Presidential Decree Ne 638 of May, 17,
2007

“On Use of GLONASS Global Navigation Satellite System for
the Benefit of Social and Economic Develonment of the

+ Access to GLONASS civil SIghals 15 frac "
and unlimited for both Russian and
International users

Federal organizations, Federal subjects’
executive authorities, local self-governments
and authorities, neglecting their organizational
and legal status, shall use navigation

equipment utilizing GLONASS signals

Russian Federation Government shall approve

and adopt the GLONASS Federal Program
by 2011




Official Declaration
of the Russian Government

[DUCTOAHROR MPEICTABHTETLCTEO PERMANENT MISSION
POCCHACKOR MEIEPATTHR OF THE RUSSIAN FEDERATION T0 TH
P MERIYHAFOIHBIX OPFAHMIAUMAX INTERNATIONAL ORGANIZATIONS
B BEHE

October 18, 2012

Extension of the Russian S

N 3183-a

Government commitments s s oo
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the next 15 years at least &
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GLONASS Program (2002 — 2011) Results

POCKOCMOC

Constellation recovery Accuracy improvement

Number of operational satellites User positioning error (RMS, SIS)

gaateliesinipe: orecas so0  MAnticipated (in 2006) W Anticipated (in 2002)

B Obtained

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

GLONASS recovered

GLONASS recognized worldwide

GLONASS performances are comparable to that of GPS
GLONASS is open for international cooperation




Federal Program for
GLONASS Sustainment, Development and Use
for 2012-2020

Program Goals:

 Mass introduction of domestic navigation
technologies

Guaranteed provision of navigation services to
L] " " degepanbHaf OeleBasg NIPOrpaMmMa
meet continuously growing requirements of all “Hoxcpanne, pussiric u

HCOO0/IbL30BaHHe CHcTeMEBl IVIOHACC

categories of users
« for the national security purposes e
» for social and economic benefit
e pursuing leadership in satellite navigation
by means of
o Sustainment of GLONASS
» Further development of GLONASS

improvement of performance *Program Approved at 03/03/2012
broadening functional capabilities

conditions and domains of usage
balanced evolution of system’s components

Key Quality Indicator of Program — guaranteed provision of
announced GLONASS performance characteristics

EPATEHOTO KOCMEIECKOTO ATEHTCTES.
Toeyaapersenmuiil komrpaser Ne 851-T003/09 o7 16.02.2009 r.

*Budget for 9 years accepted




GLONASS Segments

GLONASS Space COmpIex (Core) « Open basic navigation service

» Authorized basic navigation service

Space and + SBAS service

» Accuracy improvement

Ground based augmentations + Integrity

Precise Orbit and Clock + Post processed data
Determination System * Real time data

» Geodesy reference system

Fundamental Segment » System time scale steering to UTC

» Earth rotation and attitude parameters

» Governmental segment

User Segment « Civil segment




GLONASS Constellation Status

(04.11.2012)

Total satellites in constellation

Operational

In commissioning phase

In maintenance

Spares

In flight tests phase

GLONASS Constellation Status at 04.11.2012 based on both the almanac analysis and navigation messages received at
14:00 04.11.12 (UTC) in IAC PNT TsNIImash

Orb. slot # GC | Launched

N Satellite health statu:
orb. Operation 0uerr|amon Life-time atellite health status Comments

pl. begins ds (months) | In almanac  In ephemeris (UTC)

1 14.12.09 | 30.01.10 4.7 + +14:45 04.11.12 In operation
25.12.08 | 20.01.09 46.4 +12:00 04.11.12 In operation
041111 | 08.12.11 12.0 +12:00 04.11.12 In operation
02.10.11 25.10.11 13.1 + 12:00 04.11.12 In operation
14.12.09 10.01.10 347 +12:30 04.11.12 In operation
14.12.09 | 24.01.10 347 +14:29 04.11.12 In operation
04.11.11 | 18.12.11 12.0 + 14:45 04.11.12 In operation
26.12.04 | 07.10.05 044 +14:45 04.11.12 In operation A TARST e i
02.00.10 | 04.10.10 26.1 + 14:45 04.11.12 1n operation Ol
25.12.06 | 03.04.07 70.4 +12:00 04.11.12 In operation
25.12.07 | 22.01.08 58.4 +12:00 04.11.12 In operation '-
02,0010 | 12.10.10 26.1 +11:45 04.11.12 In operation IT
25.12.07 | 08.02.08 58.4 +12:30 04.11.12 In operation
25.12.06 | 03.04.07 70.4 +12:59 04.11.12 In operation
25.12.06 12.10.07 70.4 + 13:45 04.11.12 1In operation r

. 4 M AR

02.09.10 11.10.10 26.1 + 14:45 04.11.12 1In operation

Hiag
28.11.11 23.12.11 11.2 + 12:00 04.11.12 In operation

25.00.08 | 26.10.08 49.3 +12:00 04.11.12 In operation ..‘- ; AnoTomER
26.10.07 | 25.11.07 60.4 + 12:00 04.11.12 1n operation J ‘ E L

26.10.07 27.11.07 60.4 + 12:00 04.11.12 In operation
25.00.08 | 05.11.08 9.3 +13:31 041112 In operation
02.03.10 | 28.03.10 322 + 14:44 04.11.12 In operation
02.03.10 | 28.03.10 322 + 14:45 04.11.12 In operation
02.03.10 | 28.03.10 322 + 14:45 04.11.12 In operation
26.02.11 203 Flight Tests
25.12.07 250108 121041 584 Spares -
041111 200012 171002 120 Spares 19
25.12.05 310806  19.12.11 . Spares FORLELD &7

251208 17.01.09  08.09.10 ’ Maintenance GO i IE
25.00.08  13.11.08  231.08.09 ; Maintenance . E

25.12.08  12.02.09  10.09.12 X Maintenance

The constellation provides global continuous navigation




Recent Events

Launches in 2011:

26.02.2011 the first GLONASS-K launch
(Flight test begins)

03.10.2011 — 1 SV GLONASS-M m
04.11.2011 — 3 SV GLONSSS-M
28.11.2011 — 1 SV GLONASS-M . |

_ ) -
03.10.2011 A 28.11.2011

Next launches:
 2nd GLONASS-K (test) at the end of 2012

Launch program of 2011 ensured full constellation deployment and created the
basis for further development




GLONASS Modernization

“Glonass-M” “Glonass-K1” “Glonass-K2”

* 3year design life | - year design life 10 year design life « 10 year design life
» Clock stability - » Clock stability Unpressurized bus  « Unpressurized

e 1*10-13 Expected clock . Expected clock stabilit
+ Signals: L1SF . i D g R B e
ngSF L10F : S|gna|s: Glonass + Stablllty ~10...5*10 ~5...1*10

(FDMA) L20F (FDMA) Silgnals: « Signals:
. Totally launched 36  Glonass-M + L30C Glonass-M + full set of
Totally launched 81 satelli)t/es (CDMA) — test CDMA signals

satellites ar o
. Real operational life * Another 12
time 4.5 years satellites ordered

CDMA signals general structure already designed




Directions of GLONASS Signal Modernization

POCKOCMOC

 Improved accuracy of phase and range measurements
o Better interference protection and robustness
* Interoperability with GPS, Galileo and other GNSS

New CDMA signals introduced on Glonass-K

Keeping on transmitting the existing FDMA signals
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Under study on power, mass, dimension on-board budget capability and
user benefits for next generation of GLONASS satellites




GLONASS Signal Implementation Plan

POCKOCMOC

FDMA Signals CDMA Signals

L1OF L20F L30C

«Glonass-M» (c2014r.)

L1SF L25F

«Glonass-K» 1G

«Glonass-K» 2G




Bacic Principles of International
Cooperation

GLONASS is an element of
the global GNSS
infrastructure

Compatibility and
Interoperability provision

Development of common
GNSS standards

Promotion of GLONASS
worldwide use for all user
benefit

Multilateral cooperation in the framework of ICG and Working Groups,

Bilateral working contacts with USA, EU, India, China and other countries on
GNSS compatibilityand interoperability and global use




GLONASS Information Service

www.glonass-center.ru
(www.glonass-iac.ru)

INFORMATION-ANALYTICAL CENTRE =

FEDRRAL SBACE AGENCY
INFORMATION-ANALYTICAL CENTRE

password?  Request for registration

chghiei ene Status & Feedback Performances 15




Summary

GLONASS Program is among priorities of the Russian Government
policy

GLONASS open service is free for all users
GLONASS Program (2002-2011) completed, the goal achieved

— Performance significantly improved

— Full constellation (24 sats) deployed

New GLONASS Program (2012 — 2020) approved at 3 March, 2012

— Government commitments for major performance characteristics

— GLONASS sustainment, development, use

GLONASS will continue
— Keep the GLONASS traditional frequency bands
— Transmit existing FDMA signals

— Introduce new CDMA signals

International cooperation — make GLONASS as one of key elements

of the international GNSS infrastructure for worldwide user benefits
16




Thank you for your attention!

Sergey Revnivykh
Deputy director general
Central Research Institute of Machine Building
PNT Information and Analysis Center
4 Pionerskaya str,
141070 Korolyov, Moscow reg.,
The Russian Federation

sergey.revnivykh@glonass-iac.ru
www.glonass-iac.ru
E-mail: sergey.revnivykh@glonass-iac.ru
tel/fax: + 7 495 5134139




