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Presidential Decree
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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 Sionals 1o faen”

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




State Policy Basic Principles
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Basic Documents:
» Presidential Decree, May 17, 2007

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

Basic Principles
« GLONASS is a dual use system
GLONASS free of charge worldwide

GLONASS mandatory use for Russian critical
infrastructure and governmental applications

Promotion of GLONASS commercial use
GNSS compatibility and interoperability

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




0 GLONASS Program Results
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Constellation recovery Accuracy improvement

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

GLONASS recognized worldwide!
Performance is comparable to that of GPS!
Open for cooperation!




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

« Mass introduction of domestic navigation
technologies

Guaranteed provision of navigation services to
meet continuously growing requirements of all Ty

HCHOOJB30BaHHE cHcTeMBl IVTIOHACC

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

improvement of performance
broadening functional capabilities *‘Budget for 9 years defined
conditions and domains of usage *RFPs opened

*Program Approved

balanced evolution of system’s components

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




GLONASS Segments
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GLONASS Space Complex (core)

SDCM
Ground based augmentations

Precise Orbit and Clock
Determination System

Fundamental Segment

» Open basic navigation service
» Authorized basic navigation service

+ SBAS service
» Accuracy improvement
* Integrity

» Post processed data
» Real time data (in development)

» Geodesy reference system
» System time scale steering to UTC
 Earth rotation and attitude parameters

» Governmental segment
* Civil segment




GLONASS Constellation Status

(14.05.2012)
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Total satellites in constellation

Operational

In commissioning phase

In maintenance

Spares

In flight tests phase

Comments

I fe-tir Satelite health stat
orb. siot CL’I"‘ REchnl  # Launched | @pErsfon | Operaton e =i

ends (manths) | 1n zimznac | In ephemers (UTC)
o1 141209 | 300010 2.0 + +18:58 13.05.12 In operstion
-4 ‘A0S | 200L0F 0.6 + 18:59 13.05.12 In operation
05 041111 | 0BA2AL 53 +13:15 13.05.12 In operation
13 021041 | 251011 74 +20:31 13.05.12 In operation
[ 44209 | 100010 5.0 +20:30 13.05.12 In operation
-4 141209 | 240010 ! +20:30 13.05.12 In operation ok Espona
044141 | 184241 . +18:53 13.05.12 In aperation L Besimahfl
50208 | 120009 X +18:59 13.05.12 In operation ﬁ:“"“
01040 | 041010 ! +13:00 13.05.12 In operation
B/ALDE | 030407 +20:14 13.05.12 In aperaticn { 5
BAL07 | I2OLOE +20:30 13.05.12 In operation
020210 | 121010 +20:30 13.05.12 In operation
[AL07 | 0E020E ! +20:42 13.05.12 In operation
51206 | 030407 X +18:59 13.05.12 In operation
B/ALDE | 11007 + 18:59 13.05.12 In operation *,—
020210 | 111010 +18:59 13.05.12 In operation

BT T e Evw

' S AR

BALL | ZRALNL ! + 18:59 13.05.12 In operaticn - [ T

WmOR0E | 26.10.08 + 18:59 13.05.12 In aperaticn r -ﬁ.

64007 | 251107 X + 20:00 13.05.12 In operation "J .l E SO TEHENERA
%1007 | 27.1107 ! +20:31 13.05.12 In operstion

0508 | 05.1L0B ! +20:31 13.05.12 In operaticn
020310 | 28.03.10 : +20:30 13.05.12 In operstion
020310 | 280310 + 18:59 13.05.12 In aperaticn
020310 | 28.03.10 : +18:58 13.05.12 In operstion
260211 ! Fiight Tests
041111 ¥ Spares ""

25.42.07 121011 ' Sparss =3 19
26.12.04 412,11 Y Spares FURMCELD T

25,1208 19.12.11 7 Spares GG ¥ IE
25.12.08 08.09.10 ! Maintnance - ‘E
25.05.08 3L0B.03 Maintenance

The constellation provides global continuous navigation




GLONASS Performance

) (14.05.2012)
Availability Accuracy
Mean availability for a day SISRE, m
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Recent Events
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Launches in 2011:

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

03.10.2011 — 1 SV GLONASS-M
04.11.2011 — 3 SV GLONSSS-M
28.11.2011 — 1 SV GLONASS-M

03.10.2011 { 28.11.2011

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

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




GLONASS Modernization
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“Glonass” “Glonass-M” “Glonass-K1” “Glonass-K2”

‘?_/

* dyear design lite 5 year ésign life 10 year design life ~ « 10 year design life
g,!?glﬁ?tab'“ty - - Clock stability Unpressurized « Unpressurized

. 1*10°13 Expected clock « Expected clock stability
E"ZQSE‘Q'SU%EE Signals: Glonass +  stability ~10...5*1014 ~5...1*1014
(FDMA) 2o Loy csﬁilgnaIS: M+ L30C csﬁilgnaIS: M + L10C

« Totally launched 36 onass-ivl + onass-ivl + ;
Totally launched 81 ° (2 i o nd going  (CDMA) — test L30C, L1SC, L2SC

seelllies to launch 3 satellite « SAR (CDMA)

Real operational life  py the end 2012 « SAR
time 4.5 years

CDMA signals general structure already designed




Directions of GLONASS Signal Modernization
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« Improved accuracy of phase and range measurements
- 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




Objectives
«  GNSS monitoring
— integrity
— differential corrections
S . — orbit and clock data
D _ . — GNSS quality monitoring (GLONASS and
Broadcasting facilities GPS)
.3 + 1 GEO satellites « Service area — Russian territory
Luch 5A launched
11 Dec. 2011
Luch 5B — Oct. 2012
— Luch 5V — Mar. 2014

« SiSnet server

Reference stations network
18 station in Russia
« 3 station abroad

Central Processing Facilities

« Main (Moscow)
« Reserve (TBD)
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« GLONASS is an element of
the global GNSS
infrastructure

Compatibility and
Interoperability provision

Development of common =wass
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 compatibility and interoperability and global use
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www.glonass-center.ru
(www.glonass-iac.ru)

ru/en
Detailed analysis of the GNSS
characteristics service (description)

FEDERAL SEACE AGENC
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Summary
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GLONASS Program is among priorities of the Russian Government
policy
GLONASS open service is free for all users

GLONASS Program (2002-2011) completed, goal achieved

— Performance are comparable with GPS

— Full constellation (24 sats) deployed

New GLONASS Program (2012 — 2020) approved 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
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The Second International School on
GNSS 2012

Ryazan. September 16-23. 2012

supporting by Roscosmos

Main Objective

To study the basics of GNSS, remote sensing
and its applications

Nno CNnyYyTHNKOBO
HABU/TTAL A

The working language is Russian

www.school.oninnovations.ru
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Thank you for your attention!

Ekaterina Oleynik
Information service & International relations
Central Research Institute of Machine Building
PNT Information and Analysis Center
4 Pionerskaya str,
141070 Korolyov, Moscow reg.,
The Russian Federation

ekaterina.oleynik@glonass-iac.ru
www.glonass-iac.ru
tel/fax: + 7 495 5134882




