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Basic Documents:
A Presidential Decree, May 17, 2007
A GLONASS Federal Program
i 20027 2011
I 201271 2020 (under preparation)
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 P
Implementation
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GLONASS Space COmpIex (COI’G) AOpen basic navigation service

AAuthorized basic navigation service

SDCM ASBAS service

AAccuracy improvement

Ground based augmentations Alntegrity

Precise Orbit and Clock APost processed data
Determination System AReal time data

AGeodesy reference system

Fundamental Segment ASystem time scale steering to UTC

AEarth rotation and attitude parameters

AGovernmental segment
AcCivil segment
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GLONASS constellation status, 20.09.2011r.

Total satellites in constellation
Operational
In commissioning phase
In maintenance

27 SC
23 5C
15C
3 5C

Spares
In decommissioning phase

Operation  Operation | Life-time Satellite health status
begins ends (months)  In almanac In ephemeris (UTC)
30.01.10 212 + +22:52 20.00.11
25.12.08 = 20.01.09 328 + +22:52 20.09.11
2512.06 @ 03.04.07 56.9 + +22:52 20.00.11
26.02.11 6.8 -22:52 20,09.11
14,12.09  10.01.10 21.2 +22:52 20.00.11
14.12.09 | 24.01.10 21.2 +22:52 20.09.11
26.12.04 | 07.10.05 80.8 + 22:52 20.09.11
25.12.08 | 12.02.09 328 + 22:52 20.09.11
02.09.10 04.10.10 12.6 + 22:52 20.09.11
25.12.06 | 03.04.07 56.9 + 22:52 20.09.11
251207 | 22.01.08 44.9 +22:52 20.00.11
02.09.10 | 12.10.10 126 +22:52 20.00.11
25.12.07 = 08.02.08 44.9 +22:52 20.09.11
251207 @ 25.01.08 44.9 +22:52 20.00.11
2512.06 @ 12.10.07 56.9 +22:52 20.00.11
02.09.10 | 11,10.10 12.6 +22:52 20.00.11
2512.05 = 31.08.06 68.9 +22:52 20.00.11
25.09.08 = 26.10.08 358 +22:52 20.00.11
26,10.07 = 25.11.07 45.8 +22:52 20.00.11
26.10.07 | 27.11.07 46.8 + 22:52 20.09.11
25.09.08 | 05.11.08 35.8 + 22:52 20.09.11
02,03.10 | 28.03.10 18.6 +22:52 20.00.11
02.03.10 = 28.03.10 18.6 +22:52 20.00.11
02.03.10 = 28.03.10 18.6 +22:53 20.00.11
251208 17.01.09 08.09.10 328
26.10.07 04.12.07 29.11.10 46.8
25.09.08 13.11.08 31.08.09 35.8

Orb.

Orb. slot ol.

Launched Comments

14.12.09 In operation
In operation
In operation
Flight Tests
In operation
In operation
In operation

In operation
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The constellatiomprovides practicallyglobal continuous navigation
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AVAILABILITY ACCURACY
Mean availability for a day SISRE
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Constellation recovery Accuracy improvement
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Main program objectiveg GLONASS recovery,
achieved!
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Block 43, December 2010:

U Failure launch, 3 satellites lost

February 2011 launch:

U 26.02.2011 the first GLONASS-K launch

U Flight test begins

Next launches in 2011
1 GLONASS-M at October 1
3 GLONASS-M at the end of October
1 GLONASS-M in November-December 26.02.2011

2nd GONASS-K (test) by the end of the year

Launch program of 2011 will ensure full constellation deployment and
sustainment
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A GLONASS Program Concept prepared
A The Program objective defined:

make the GLONASS service
I more available

more accurate

more reliable

KOHLENUMS

more rO b u St $EJEPAJIbHOW LIEJIEBOW MPOrPAMMbI

«MNOAREPXAHME, PA3BUTUE U UCTNOJIb3OBAHUE
CUCTEMbI NOHACC»

in the multi GNSS world =S e

TTPOEKT

A Budget for 9 years defined
A Approval is to be by the end of 2011.

10 aerycra 2011r.

GLONASS Sustainment, Development and Use




Main GLEDMASS: Byagraniv Birectio (8)
A Constellation sustainment (24 sats with spares)

I Glonass-M launches by 2014
I Glonass-K launches since 2015

I 24 CDMA satellites by 2020
A GLONASS improvement
Constellation (availability)

' Accuracy of the core system

' Augmentations development (accuracy, integrity, availability,
assisting technol ogyé)

References improvement (geodesy, time, Earth rotation and
attitude dat aée)

A User segment development
I Governmental applications
I Chips and chipsets, navigation maps
I Commercial applications encouraging
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2003 2011 2014

nGlonasso NGl ond&s NGl onkdEl® NGl onkd3 &

A 3 year design life
A Clock stability -

A7 year design life A 10 year design life A 10 year design life
%113 A Clock stability A Unpressurized A Unpressurized

1*1013 A Expected clock A Expected clock stability
AflzgsnélsLi%)lFSF' A Signals: Glonass +  stability ~1 0 é 5% 10 ~ 5 ¢ 1 *14 (

L20F (FDMA) A Signals: A Signals:
GIonass-M + L30C GIonass-M + L10C,
(CDMA) T test L30C, L1SC, L2SC

SEICIIES going to launch8 A SAR (CDMA)

A Real operational life  satellite by the end A SAR
time 4.5 years 2012

CDMA signals general structure already designed
11
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GLONASS will introduce new CDMA signals
GLONASS will continue transmitting existing FDMA signals

fGlonasso

L1

L2

L3

L1, L2

other

Status

L1OF,
L1SF

L20F,
L2SF

Done

fGlonass-M 0O

L1OF,
L1SF

L20F,
L2SF

Done

fGlonass-K 1

L1OF,
L1SF

L20F,
L2SF

Done

NGl onkaz

L1OF,
L1SF

L20F,
L2SF

L10OC,
L1SC,
L2SC

2014

nNGlonass-K M o

L1OF,
L1SF

L20F,
L2SF

L30C

L10OC,
L1SC,
L2SC

L1OCM,
L20C,
L50C

Under
development
after 2015

]
Keeping new GLONASS CDMA signals at traditional GLONASS bands 12

Bl rova signals CDMA signals




