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State Policy Principles

GLONASS is a strategic element of the national security issue
GLONASS is a dual-use system
No direct user fees for civil GLONASS service

Open access to the GLONASS civil signal structure for user
equipment manufacture, applications development and value-
added services

Combine GLONASS/GPS receivers development and
manufacture

Compatibility and interoperability of GLONASS with GPS and
future GALILEO

Development of the GNSS global market

Since 2006 binding equipment of Russian users by GLONASS or
combine GLONASS/GPS receivers




Basic Document for GLONASS Development

J Federal GLONASS Program for 2002-2011.

& Approved by the Government Resolution at 20 August 2001,
#587

1 The Program directions
U GLONASS development and sustainment

& User equipment development and
production for both civil and special users

U GNSS technique introduction into the
transport section

& Geodesy reference system update




New Presidential Initiatives

. Directive issued at January 18, 2006

& To ensure GLONASS minimum operational capability
(constellation of 18 NSV) by the end of 2007

& To ensure GLONASS full operational capability (constellation
of 24 NSV) by the end of 2009

& To ensure GLONASS performance comparable with that of
GPS and GALILEO by 2010

[ Directive issued at April 19, 2006

& To ensure the navigation equipment mass production:
encourage the industry in the manufacture renovation

% Mass market development

...

Federal GLONASS Program Update
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GLONASS Status at 22.06.06

N VR 0
In orbit: 16 SV I \&Q; ., ‘,r
Slper:jt_ll_ontal ;—‘;\S/V LaunCh: Fnonaéc;M F.JIOH - Fn cc-M
19 esis: December 2006 r. Ne 15 Ne 16 Ne 17
Within lifetime: 10 SV CAC 7 aer CACT7aer CACT ner

Ao Y
ﬁ:c JOHacc ﬁlacc -[JioHace #iJIoHacc -M Tionace
Ne 96 Ne 95 Ne 89 Ne94 ~ NellJD Ne 11J1 Ne 12J1 Ne 97
Jamyck  3amyck 3amyck 3amyck  3amyck 3anyck 3amyck 3amyck

.12.2004 10.12.03 01.12.01 10.12.03 01.12.01 10.12.03  26.12.2004 26.12.2004
AC3r. CAC3r. CAC3r. CAC3r. CAC5aer CAC7aer CAC7aer CAC3r.

el BTeh 0
Flionacc Fnonacf. T'nonacc# I'ionace

_ JIOHACC
“Ne 87 © Ne83 Ne 98 Ne 93

C Ne 92 No 14
3amyck 3amyck  3amyck 3amyck  3amyck 3anyck 3anyck 3anyck
13.10.00 13.10.00  25.12.05 25.12.02 25.12.02 25.12.02 25.12.2005  25.12.2005

CAC3r. CAC3r. CAC3r. CAC3r. CAC3r. CAC3r. CAC7aer CAC7aer

_@rmation Analysis Center of PNT. Mission Control Center. Central Research Institute of Machine Building




amurerpanbuaﬂ AOCTYNHOCTE - Microsoft Internet Explorer

dadn  Mpaska Bua  M3bpandoe  Cepemc  CnpaBka

OHasaﬂ - J - ﬂ @ ' Mz0patHoe €:| = - ﬁ ‘i‘“

Aapec: I@j hikkpef e, glonass-ianc.rsa.rufplsfhtmidbFrp=200:24: 568120431 43287 24521 MO j E: Mepexoa | Cooinkd 2| & -

-@ -
\ " uHoOPMAuMOHHo-AHAnuTuqecKuuME

7~ TMoMcK

/ﬂPﬁKl’IAHHOH I'IOTPEBHTEJII:CKHH I.IEHTP

CocTosHue O . WHTerpanbHaa AOCTYNHOCTE HABMrauMM HaseMHoro notTpebuTtena no cucteme NMOHACC

3demepuapl . ONA cTaHAapTHeIX YCNOBMA BWAUMOCTH HA CYTOYHOM MHTEpBane: yron MecTa He MeHee 5
: rpanvcoB.

MOHWTOPWHI

crommwonmopne -+ Availability of 4 satellites in view

30HbI BUAMMOCTH

MHTerpanbHaa AOCcTYNHOCTE . G180 <180 -MC 130 D) 80 6] <10 <20 0 1 10 L~ S P B L E R L B L
MrHoBeHHaA LOCTYNHOCTE ] g e T 0
N o 0
EQ0 0
U 1]
a0 0
z0 i)
i p U
u U
u
S Ju
Sl Ju
=u a1
au hu
U EU
&0 L di
70 o -~ 2 M Al 0
A P il =
0 nv—I"““_: " o= =T pe 0 b
0 7 i
-j20 160 -t -1z0 -102 20 N -40 -0 [n] 22 40 [:11] 2] ac 120 142 130 120]
L
[} 05 025 0a 06 0r 0 0492 04as 0493 1.0
ﬂDCTyI'IHDCTb W MaKcMMaManbHbIW NepepblB HABWraUWK No NOBePXHOCTH Jemnn: 0.82, 2.
vac
Global availability 85%0, the gap in naV|gat|on 2.1 hours
& e

d'nycnl J | J |0 Bre NpeseHTaLHH 5-6 oKT | @ WHC-KoHTRoAL-NPEsEHT ... | . Glonass Update Zambia | . GLOMASS Skatus and Per. ., ”@ WHTErpanbHan AoOCTY... « g ﬁ@ 2111

rmation Analysis Center of PNT. Mission Control Center. Central Research Institute of Machine Building




. GLONASS Instant Availability at 22.06.06
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GLONASS Program Update Directions

POCKOCTNET

GLONASS
Program

» Speed up of the constellation deployment

» GLONASS performance (accuracy first) comparable
with GPS

» Multisystem receivers and end-user systems
development

» Manufacture renovation for mass production of the
user equipment

» Pilot projects implementation

» GNSS equipment combination with ground based
radio-navigation systems (Chayka like)

» Non-classified navigation maps production (100 m
and 50 m scale)

» Legal basis establishing for mass application of
GNSS techniques

» Communication system modernization

Requirements of 2001.:
e Full constellation in 2011
e Standard Performance
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Constellation deployment schedule update
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GLONASS deployment milestones:
L 18 satellites in constellation — 2007

& 24 satellites in constellation — 2009
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GLONASS Service Modernization

 Second civil signal at L2 frequency band since GLONASS-M
In 2003 for higher accuracy: 4 satellites in 2006

O Third civil signal at L3 frequency band since GLONASS-K in
2008 for higher reliability and accuracy, especially for safety-of-
life applications

[ GNSS Integrity information in the third civil signal (GLONASS-K,
tbc) — reliability of navigation service

O Global differential ephemeris and time corrections in the third
civil signal (GLONASS-K, tbc) — sub meter real time accuracy for
mobile users

d Search and Rescue service (extension of COSPAS/SARSAT
service) — shortening time of precise positioning and rescue for
people in distress




Number of GLONASS satellites with civil signals
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GLONASS Performance Modernization Plan

O Satellite modernization

%, Clock stability improvement

& Dynamic model improvement (attitude accuracy, eclipse passing algorithm
L Recelving monitoring stations (RMS) network extension

& Space Force network (3 stations + 3)

& Roscosmos network (9-12 stations)
& Rosstandard network (3 stations at the UTC(SU) sites)

& Cooperation with International GNSS Service and foreign agencies
J GLONASS time keeping system modernization

& New system clocks with high stability (2 distributed clocks)
& Synchronization system modernization

L Geodesy system refinement in direction to ITRF : PZ-90.02 in
2006

L OD&TS software modernization based on one-way code and
phase data processing

GPS level accuracy for GLONASS to be achieved by 2009
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Positioning performance improvement

swewe (fOr ideal user receiver)

Predicted GLONASS Positioning Error (95%)
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Modernization of Orbit and Time Determination Techniques
Is a key to improve performance
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International Cooperation Goals

J Promoting GLONASS as a part of world GNSS
services market

& Standardization

U Frequency allocation protection

& Development of multi-system user equipment and
system augmentations

[ Bringing users more reliability, navigation accuracy,
and availability worldwide

]l Developing GLONASS as compatible and
Interoperable system with existing and future GNSS




International cooperation: Sub-Saharan region
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Summary

OO

Positioning, Time and Navigation is a component of the critical state
iInfrastructure for national security and economical growth

GLONASS is a key element of the Russian Positioning, Time and
Navigation service

GLONASS remains as a dual use system

GLONASS is open for civil use world wide. In combination with GPS can
benefit users already now

Governmental support to the spread use of satellite navigation in the
different areas of national economy

The main goal of the international cooperation is to provide better
compatibility and interoperability with existing and future systems and
augmentations for user benefit

New Presidential Directive: to speed up the GLONASS constellation
deployment with performance comparable with GPS and future
GALILEO

G 18 satellites in 2007
& 24 satellites in 2009
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Thank you much for you attention!

Sergey Revnivykh
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