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e State Policy Basic Principles
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Presidential Decree, May 17, 2007

“On Use of the GLONASS Global Navigation Satellite

System for the Benefit of Social and Economic
Development of the Russian Federation”

Basic Principles:

Access to GLONASS civil signals is free and unlimited
for both Russian and international users

Use of GLONASS in critical industries and Government
economic sector

=Promotion of GLONASS worldwide commercial use

»Providing GLONASS compatibility and interoperability
with other GNSS

sGLONASS sustainment, development and use are
carried out under the Federal GLONASS Program




GLONASS Program Results
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Constellation recovery

« 2002 6-7 SV operational
- 2011 24 SV operational

Number of operational satellites

—Satelites in past —Forecast

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

GLONASS recognized worldwide
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Availability improvement

« 2002 18%
« 2012 100%

Average daily availability
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. GLONASS Constellation Status
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GLONASS constellation statu s, 14.02.2013 GLONASS Constellation Status at 14.02.2013 based on both the almanac analysis and navigation messages received at
09:00 14.02.13 (UTC) in IAC PNT TsNIImash

P P 3 Orh. | Orb. ) Operation | Operation ~ Life-time Satelite health status
Total satellites in constellation 29 SC ot | A 6C Landed o O heensig | e
Gpemtinna| 23 SC 0 730 14.12.00  30.01.10 381 + +07:59 14.02.13 In operation
4 | 728 251208 200109 407 +07:59 14.02.13 In operation
In commissioning phase 05 | 744 | 04111 084211 154 +07:5 14.02.13 In operation
In maintenance 3 5C
Spares 2 5C

06 742 02.10.11 251011 16.5 +07:59 14.02.13 In operation
In flight tests phase 1 5C

—_
—_

0 734 141200 10.01.10 381 +0%:01 14.02.13 In operation
4 733 141209 24.01.10 38.1 +09:15 14.02.13 In operation
05 743 | 041111 181211 154 +09:01 14.02.13 In operation
Bl 041111  20.09.12  05.01.13 154 - 08:44 14.02.13 Maintenance
-2 736 02.09.10  04.10.10 29.5 +09:01 14.02.13 In operation
7 717 | 251206 03.04.07 737 +07:39 14.02.13 In operation
723 251207  22.01.08 61.7 +07:59 14.02.13 In operation
737 02.09.10 12.10.10 29.3 +07:59 14.02.13 In operation
721 | 25.12.07 08.02.08 61.7 +07:59 14.02.13 In operation
713 | 251206 03.04.07 737 +08:15 14.02.13 In operation
716 | 2512.06  12.10.07 737 +0%:01 14.02.13 In operation
738 02.09.10 11.10.10 29.3 +09:00 14.02.13 In operation
746 281111 231211 14.6 +07:59 14.02.13 In operation
724 | 25.09.08 26.10.08 52.7 +07:59 14.02.13 In operation
720 26.10.07  25.11.07 63.7 +07:59 14.02.13 In operation
719 26.10.07  27.11.07 63.7 +08:01 14.02.13 In operation
725 | 25.00.08 05.11.08 52.7 +0%:01 14.02.13 In operation
731 | 02.03.10 28.03.10 35.3 +09:00 14.02.13 In operation
732 02.03.10 28.03.10 35.3 +09:01 14.02.13 In operation
735 02.03.10 28.03.10 33.5 +07:39 14.02.13 In operation
701 | 26.02.11 23.6 Flight Tests

722 251207 25.01.08 121011 61.7 Spares

714 2512.05 31.08.06 191211 85.7 Spares
26.12.04 07.10.05 22.11.12 97.7 Maintenance
25.12.08 12.02.09 10.08.12 49.7 Maintenance
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OcpefHEHHbIE NapamMeTpbl HABMraumum 3a 10.02.2013
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OOCTYNHOCTE HaBMraLMoHHOTO NMOMA: TOUYHOCTE HAEMIALUMOHHOTO NOAA:
« rnoGansko 99.94%  «no Poccun 100.00 % =moBansio 3.4 M «no Poccun 3.1 M

The constellation provides global continuous navigation
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Accuracy improvement
2002 35 m(10)
2012 2,8 m(10)

User position accuracy, m

80

70 -ttt

60 |-t

50 |-t i

40

30 -

20

10

0 T T T T T T T
01.2005 01.2006 01.2007 01.2008 01.2009 01.2010 01.2011 01.2012

GLONASS’ Performance is comparable to GPS’




Federal Program for
GLONASS Sustainment, Development and Use
for 2012-2020
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* The Federal Program for GLONASS
Sustainment, Development and Use Dexcpaiuan neesan nporpaia

"Ilogaep:xaHHe, pAIBHTHE H

for 2012-2020 was approved on oA e TIOMACE
March 3, 2012

poesr Mporpamys pazpaboran STV Hesrpaasani HHH
MaITHEOCTPOSHER [0 33KATY
Fe1epaIEHEOT0 KOCMEYECKOTO ATEHTCTEA.
Tocyaapcreenssii xoaTparr Ne §51-T003/09 or 16.02.2009 r.

« The Program defines Budget and
Work Plan for 9 years (2012-2020)

GLONASS Sustainment, Development and Use




Program Goals

Maintaining the GLONASS performance at a level comparable to
other GNSS

Further development of GLONASS aimed at:

« improving performance to be competitive with other GNSS
« pursuing leadership in satellite navigation

» consolidating evolution of system’s components

Promotion of GLONASS global use

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




Solutions for performance improvement
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« Space segment modernization
new signals
new clocks
more accurate attitude control

cross links
predictable SV behavior

Ground control segment modernization

new OD&TS Software
expanded monitoring stations and up-link network
more stable system time scale steered to UTC (SU)

more accurate Geodesy Reference PZ-90.11 adjusted to ITRF within
cm level

Space-based and ground-based augmentations
Advanced user receivers
Real-time system performance monitoring system
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» 3 year design life

 Clock stability -
51013

 Signals: L1SF,
L2SF, L10OF,
(FDMA)

 Totally launched 81

satellites

» Real operational life

time 4.5 years

“Glonass-M”

7 year désign life
Clock stability
1*10°13

Signals: Glonass +
L20F (FDMA)

Totally launched 36
satellites

10 year design life
Unpressurized

g
Glonass-M + L10C,
L3OC, L1SC, L2SC
(CDMA)

SAR




Official Declaration
of the Russian Government
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October 18, 2012 ==

POCCHICKOR SEIEPATI Ok THERUSSIAN FEDERATION TO TH'
1P MERIYHAPO.LHBIX OPFAHKIAIMAX INTERNATIONAL ORGANIZATIONS
B BEHE

by A0,

PTr

-Extension of the Russian

Ne 3183-3

Government commitments on e e

Vipasremno Oprammsammt Ofke wsgumn: HLH 70 BOTDOCE KOCHITIECIOTD

NPOCTPAHCTHZ W MMEET WeeTh MPEMpOBOMNTE B MPHIOKGHNR BAAMICUEE

provision of GLONASS open P e

ITIOHACC suposesty cooBmeeTsy

IMocrosmmoe  npescramsrenncrso  PoccHRckoR  Defepammt  mpM

service signals on a non- e e e e e e
discriminatory and free basis wit
no intentional signal degradation —

YIIPABJIEHHE OPT AHM3ALIIH
ORBEIMHEHHBIX HAITHI IAABJIEHME
TI0 BOMTPOCAM KOCMHYECKOTQ TIPOCTE

for at least next 15 years S
I HenomssosammA Ha Geasusmesumoll ocwone cueressr [VIOIIACC wmpomosey
coobmectsy
Ipassremscrao  Poccwlicxod  (CICPAIMN 5aSRIZET O NPOMOHTAUMH
D oo e o oot s s
wowmoctn  cmeresmsr TVIOHACC wmpopowy coobiectsy, 3 Ton wmcne
it emmaman  (MKAO), ma

-Commitments of the Russian ST L S

Tpasiremcrso  Pocckicroll  Mencpapen  ofasyercs  mojnepimsars

APAMETDLL FOCTYTTHOOTH H TOUHOCTHEE XaparTepAeTHIH cieest [JIOHACC o
e # parrioi
(SARPS) HKAO. Tlpi orox moaTsepmuscrcn otxds 0F KAKIDL-THGO METOoB

3arpyGieana TOTROCTR.
IMpasiremerao Poccniicxoll DENCpalH MPHENMALT Boe HeoGxouMe
MEpIX AR oSeCTETeHN LeMOCTHOCTA K WuekHOCTH chcremsi TTIOHACC i

performance compliant with ICA T

T oficcnesenits Benomsiopamra GNSS (Global Navigation Satellite

System) wuposoli rpaxramckoi awwamMedt Poccwiicken Delcpauns rorosa

soshsepiio cotpymmmiats ¢ HKAO B MOMUTORKe MALISKALEX CTaiiapros i
perosciryemof upasriin (SARPS) Ha GNSS 5 cooTeTEIBIH ¢ HOAOXeIHENH
crarss 37 Koupemusn o ABHEH, i 7

AeKaGpa 1944 1, » rnxarn, Poccidickas Gexcpaun HIMEPSTa TEIES TOCTORMIO
HKAO COCTORHMS CHCTEMB

TTIOHACC.

Tipeaocrumncune cactesss IJIOHACC wHpoBoMy coofimecTsy He mueer
e KaxuM-TE60 OOPAzON OIPANKWRTS NABA TOGONO TUGYAAPETDR B ChEpe
AEBATAUMOHHON ACATEMHOCTH




International Cooperation
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GLONASS is an element of
the global GNSS
infrastructure

- “GNOS powN
5N 4 m“?, SDCM ‘GLONASS

Compatibility and
Interoperability proviS|on

Development of common| =
GNSS standards

Promotion of GLONASS
worldwide use for all user
benefit

- o ‘ —"&MSAS
| ™ GAGAN i -

Multilateral cooperation in the framework of ICG,

Bilateral working contacts with USA, EU, India, China, Japan and other
countries on GNSS compatibility and interoperability




Summary
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GLONASS Program is one of the priority programs of the Russian
Government

GLONASS open service is free for all users

GLONASS Program for 2002-2011 has been completed, its goals have been
achieved

— Performance are comparable with GPS
— Full constellation is deployed

New GLONASS Program for 2012 — 2020 has been approved
— Government commitments for major performance characteristics
— GLONASS sustainment, development, use

GLONASS will be developed
— Improve quality of its navigation services
— Introduce new CDMA signals

« To improve of International cooperation on GNSS compatibility and
interoperability, to promote GLONASS use all over the world




