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Since December 8, 2011, 8:00 Moscow Time
GLONASS is a full operational system

with 24 satellites in constellation!




Basic Documents:
 Presidential Decree, May 17, 2007

« GLONASS Federal Program
— 2002 - 2011
— 2012 — 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 Policy
implementation




GLONASS Segments

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
11.12.2011

Total satellites in constellation

Operational

In commissioning phase

In maintenance

Spares

In flight tests phase

Orb. be Lsunched | Cperstion | Operabion | Life-time Satelite heslth status

ph begins ends | (months) 1n almanac| In ephemeris (UTC)
14.12.09 30.01.10 239 + +06:01 11.12.11 In operation
2[IL0E | 200108 5 +06:00 111,11 In operation
O4ILIL | 0BI21 12 + 04159 111211 In operation
0210.41 | 25.40.41 X} +04:55 11.12.41 In operation
141209 | 10.01.10 3.3 +04:55 11.12.11 In operation
14.12.09 24.01.10 239 +04:59 11.12.11 In operation
26104 | 071005 B35 + 04159 111211 In operation
WAL0E | 120208 ;5 +05:45 11,12.11 In operation
+106:00 11.12.11 In operation
+ 04159 111211 In operation
+ 04159 11.12,11 In operation
+04:59 11.12.41 In operation -
+04:55 11.12.41 In operation 17
+05:29 11.12.11 In operation
+06100 111,11 In operation
+06:00 11.12.11 In operation 4
+06:01 11.12,11 In operation
+06:00 11.12,11 In operation
+05:01 11,1211 In operation -""
+04:59 11,1241 In operation J 18
+04:55 11.12.41 In operation
+04:59 111,11 In operation
020300 | 280310 + 04345 11,12,11 In operation
0203.10 | 28.03.10 +06:01 11.12.11 In operation
O4ILIL Commissicning Phase
[YRTRES I Commissioning Phase -
BALIL . Commissioning Phase 9
25.02.11 . Flight Tests FORCELD &7

251207 250108 7. Spares GD f IE
L1208 170105 Maintenance . E

15.05.08 13.11.08 X Maintenance
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02,0210 | 04.10.10 153
251208 | 03.04.07 53.6
25.12.07 22.01.08 476
02.0%.10 12.10.10 153
25.12.07 | 08.02.08 4a7.6
251205 | 03.04.07 59.6
25,1208 12,1007 53.6
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The constellation provides global continuous navigation




GLONASS Performance

(11.12.2011)

AVAILABILITY ACCURACY
Mean availability for a day SISRE

MrHoBeHHbIe SISRE KATNOHACC, m

= = = = = =
=2 = =2 =2 =2 =
= = = = = =
= = = = = =
= = = = = =
= = = = = =
o = = = = o
=1 = = = = =
W = i = i =
= = = = = =

Y.\ User position accuracy map (SIS)

TouHocTe 30, 3BU: IAC_SP3cu_MAP (SCC_Eph_MAP), PDOPmax & KAG® 11122011 20:35:36 UTC
-100 -80 -60 -4 20 2 4 6 100 140 160

Bpemna: 23:36:46 11.12.2011 ( nel

R,

:» ﬁ‘-::g‘q

N,

>,

s
o &
s

100 It

Brero KA { nabnroasensix  CKIT
24j23 5.53

He anp. (H)




Constellation recovery ~ Accuracy improvement

Main program objective — GLONASS recovery —
achieved!




@ Recent Events

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 o ._ =
03.10.2011 [ ] - 28.11.2011

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

With the launch program of 2011 the full constellation deployment
completed. Basis for further sustainment and development created




GLONASS Program Concept prepared
The Program objective defined:
make the GLONASS service

more available
more accurate

more reliable KOHLENUMS

SEAEPAJIbHOW LIENEBOW MPOrPAMMbI
«MOAAEPYAHUE, PA3BMTUE W UCTIO/Ib30BAHME

more robust oserll el
in the multi GNSS world =

0 asrycra 2011 r.

Budget for 9 years defined

Approval is to be done by the end of
2011

GLONASS Sustainment, Development and Use




Main GLONASS Program Directions

POCKOCMOC

 Constellation sustainment (24 sats with spares)
— Glonass-M launches
— Glonass-K launches (after flight test completion)
— 24 CDMA+FDMA satellites expected by 2020
e GLONASS improvement
Constellation (availability)

Accuracy of the core system

Augmentations development (accuracy, integrity, availability,
assisting technology...)

References improvement (geodesy, time, Earth rotation and
attitude data...)

 User segment development
— Governmental applications
— Chips and chipsets, navigation maps
— Commercial applications encouraging




GLONASS Modernization

» 3 year design life
» Clock stability -
5*10-13

» Signals: L1SF,
L2SF, L10OF,
(FDMA)

» Totally launched 81
satellites

* Real operational life
time 4.5 years

“Glonass-M”

7 year design life

Clock stability
1*10-13

Signals: Glonass +
L20OF (FDMA)

Totally launched 36
satellites and going
to launch 3 satellite .
by the end 2012

“Glonass-K1”

“Glonass-K2”

10 year design life
Unpressurized

Expected clock
stability ~10...5*1014

Signals:
Glonass-M + L30C
(CDMA) — test

SAR

e 10 year design life
» Unpressurized

» Expected clock stability
~5...1*1014

e Signals:
Glonass-M + L10C,
L30OC, L1SC, L2SC
(CDMA)

« SAR

CDMA signals general structure already designed




GLONASS Signals Modernization

POCKOCMOC

. M. ‘Glonass” -

N (1982) , | L2OF,
L2SF
Glonass-M L20F,

(2003) " | L2sF Done

Done

L20F,

“Glonass-K1* L 2SE

\\ (2011)
@\ . “Glonass-K2" , | L2OF,

S, (2019 L2Sk

Done

/> ;Eyjf'

2014

L10OCM, Under
tgg::: L20C, development
“Glonass-KM” L50C after 2015

(2021-...)

FDMA signals B CDMA signals

GLONASS will introduce new CDMA signals
GLONASS will continue transmitting existing FDMA signals




Obijectives
 GNSS monitoring
— Integrity
— Differential corrections
— Deep analysis in postprocessing
| « Service area — Russian territory
%3 Broadcasting facilities
e 3+ 1 GEO satellites
SiSnet server

Reference stations network ’
e 19 station in Russia
e 6-8 station abroad

Central Processing Facilities
 Main (Moscow)
« Reserve (TBD)




Precise Orbit and Clock Determination

Precise GNSS orbit & clock data

CUCTEMA BBICOKOTOYHOIo ONPEQENEHNA

.Ultra rapid — 1_2 hours delay (& ﬁ'm.f 3®EMEPWL W BPEMEHHBIX MOMNPABOK

FnaeHan

*Rapid — 1-2 days delay

CBO3BMN NMoHACC

Hosoct
PacnopsieHnne
. - y
® F I n a I - < 1 5 d ays d e I ay Lhitd - CBO3BIM MMOHACC ngg%gigg%ao
O cucteme ¢ . DELEPALIMIA
MaHHbe g npeHasHa4yeHa qNA pacueTa v NpeaCcTaBneHns 0T 20 NioHA ZUQT r.Ne797-p
HoBOCTH o “ BbICOKOTOYHBIX 301EMEPHT, W YACTOTHO-BPEMEHHBIX MOCKEA
o nonpaeok K GOPTOELIM WKanam spemenin KA MITHCC
CEnet. > TMOHACC, a TaioKe ApYrUX AaHHBLIX U MHBOPMAaLWAK
KoHTaKkTbl : 3 NO3BONAKLIMX NOBLICHTE TOYHOCTE PEWEHWA 33034
onpefeneHna MecTononoXeHWs, CKOPOCTW ABMXEHNA, 3
TaKKe TOUHOro BpeMeHK noTpedutenamu MOHACC
Mogp e
MHaekc «ftp://ftp.glonass-ianc.rsa.ru/SVOEVP/2011/>
ﬁ MK CHCTEMBI AENAKTCA.
I'IepenTn B KATanor Ha ypoeeHs Bhille o0paboTkn MHGopmaumn 1 ynpaenedna CBO3BIN
Gopa MHBOpMaLWK
PasMep nocnep,Hee M3MEeHeHHe peACTaENEeHNA MHHOPMaLMKH NoTpeGuTenam;

florvueckoro koHTpona
05.01.2011 0:00:00 Lo
aHANN3a 1 Npe8apuTENkHOI 06paBOTKM HHHOPMALMKM OT OTEYECTBEHHBIX

05.01.2011 0:00:00 j e HHEIX ¥ 33DY0eHKHBIX MCTOUHUKOR HHPOPMELWK W NPECTaENEHUA
froasaancrim opraHin3aunan, 0GbEekTam U YacTHLIM NoTpeBuTENAM;

05.01.2011 0:00:00 fiuie CPEACTBA (BXOAAT B CUCTEMY BYHKUMOHANLHO),

05.01.2011 0:00:00 efaun MHGopMaLnK (BXOAAT B CUCTEMY DYHKUMOHANLHO)

05.01.2011 0:00:00

www.glonass-svoevp.ru




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 compatibility and interoperability and global use




. GLONASS Information Service

POCKOCMOC

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

insomaviesnss IR KA 1T

T —

Feedback GLONASS Performances .,




Summary

GLONASS Program is the high priority of the Russian Government
policy
GLONASS open service is free for all users

Present GLONASS Program is being completed, objective to be
achieved by 2011

— Performance to be comparable with GPS by the end of 2011
— Full constellation (24 sats) already done!

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

New GLONASS Program (2012 — 2020) is under development to be
approved by the end of 2011

— State commitments for major performance
— GLONASS sustainment, development, use

International cooperation — make GLONASS as one of key
elements of the international GNSS infrastructure for worldwide user
benefits 18




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




