
Published By:  The Satellite Division of  The Institute of Navigation  •  25th International Technical Meeting

Written in Cooperation With:

T H U R S D A Y

September 20, 2012

The Institute of Navigation • 8551 Rixlew Lane, Suite 360, Manassas, VA 20109 • 703-366-2723 • 703-366-2724, fax • www.ion.org

In the Year 2020

House Subcommitte Hearing This Week

It appears that 2020 will be the year for satellite 
navigation, leaders representing five of the world’s 

major satellite systems told ION attendees during a panel 
discussion on GNSS Program Updates on Wednesday.

Galileo is scheduled to reach its full operational 
capacity by then, and the GPS program anticipates 
reaching initial operating capability (IOC) for the L5 
signal in 2020. The Russians will be completing the 
last year of their newly approved nine-year plan to 
modernize GLONASS, and the Chinese expect to reach 
the third, global tier of their Beidou program.  

Dr. Qiaohua Huang, vice director of the China 
Satellite Navigation Office, announced to attendees 
at ION that the Compass/BeiDou program had just 
launched two spacecraft the day before, bringing the 
constellation up to a total of 13 satellites. The program 
has three phases — the first two, on which it is now 
working, focus on regional service.

Lightsquared, continued on page 3

LightSquared Controversy Only Partially Resolved

Panel Discussion Participants, Program Updates: GPS, GLONASS, Galileo, COMPASS, QZSS, L to R: 
Dr. David Blanchard, Galileo, Deputy Head of Galileo Unit; Dr. Sergey Revnivykh, GLONASS, Central Research of Inst. of 
Roscosmos, Russia; Dr. John Betz, Organizer and Moderator, The MITRE Corporation; Col. Bernard Gruber, Commander, GPS 
Directorate; Dr. Qiaohua Huang, Compass/BeiDou, China Satelite Navigation Office, China; Dr. Xiancheng Ding, Compass, 
China Beidou Management Office, China; and Mr. Satoshi Kogure, QZSS, Japan Space Exploration Agency, Japan

GNSS Program  
Initiatives Converge  
at End of Decade

Less than two years after LightSquared asked the 
Federal Communications Commission (FCC) for 

permission to launch a wireless broadband service now 
known to be debilitating to GPS receivers, the firm is in 
bankruptcy and the FCC is facing a Congressional inquiry 
its handling of the proposal.

On Friday, the House Energy and Commerce 
Committee sub panel on Oversight will hold a hearing 
to examine how the LightSquared project got as far as it 
did in the regulatory process. 

The FCC granted LightSquared a conditional 
waiver to begin work on its 4G network in January of 
2011. Concerns surfaced almost immediately, however, 
about the system’s potential to overload GPS receivers. 
So, before the company could offer services, the 
FCC mandated that it work with the GPS community 
and “address the interference concerns …to the 
Commission’s satisfaction.”

That milestone was never met. 
After two rounds of extensive testing and sometime 

acrimonious debate, the FCC suspended authorization 
for the ground portion of the system and proposed to 
vacate its original conditional waiver. The agency has yet 
to make a final determination on the waiver.

The controversy got off on a bad foot with what 
appeared to some to be a regulatory end run. On the 
Friday before Thanksgiving 2010, a day when many 
federal employees leave for an extended holiday, the 
FCC asked for comments on a LightSquared proposal 
to enable it to allow wholesale clients to offer terrestrial-
only service. The comment period was initially only 10 
days, although it was extended. On January 26, 2011, 
the FCC gave its conditional waiver.

Up to this point LightSquared and its predecessor 
company SkyTerra had been good neighbors for GPS 

users. Both services, which used adjacent slices of 
spectrum, relied on signals from satellites — which are 
what their spectrum was designated for. The signals 
were relatively low-powered when they reached the 
ground and did not interfere with each other. 

Although SkyTerra had been granted the right to 
build a large number of ground stations call ancillary 
terrestrial components or ATCs, the GPS community 
believed that SkyTerra’s need to keep their ATCs from 
interfering with its own signals would protect the 
navigation signals as well.

The November 2010 filing with the FCC, however, 
sought to fundamentally shift the nature of the firm’s 
service – putting most of the communications load on 
the now roughly 40,000 high-powered ground stations it 
proposed to build. 

Like Compass, 
the Galileo program 
launches multiple 
satellite at a time and 
has just signed a deal 
to use the Ariane 5 
rocket to loft four of its 
satellites at a time, said 
Dr. David Blanchard, 
deputy head of the 
European Commission 
Galileo Unit. The first 
of three four-spacecraft 
launches will take place 
in 2014 with two more the following year. This year and 
next the program has scheduled half a dozen Soyuz 
launches to reach IOC in 2014 and Full Operational 
Capability or FOC by 2020. 

To reach this goal, Blanchard 
said, the EU has budgeted to spend 
an average of 1 billion annually over 
the next seven years. Earlier this year 
Galileo signed a contract to build 
another eight satellites for a total of 
26 spacecraft. All of the contracts are 
now in place to take the program to 
FOC, and an early service version of 
Galileo’s Open Service will launch 
in 2014, said Blanchard, as will early 
service for the Public Regulated Service 
(PRS) and Search and Rescue (SAR). 
A demonstration of the Commercial 
Service should also start up that year. 

The Russians have already 
completed their 24-satellite GLONASS 

constellation, said Dr. Sergey Revnivykh of the Central 
Research Institute of Roscosmos, the Russian Space 
Agency. Though the program had to rebuild after its 
number of spacecraft dwindled, and six spacecraft had 
to be returned to the factory because of problems with 
their chips, the constellation now has 23 operational 
satellites, one in flight test, four spare spacecraft, and 
three in maintenance.  

GLONASS also won approval in March to proceed 
with a new nine-year program for which funds have 
already been allocated for the first three years. The 
program will develop the next block of GLONASS-K2 
satellites, which will have a 10-year design life and offer 
a new CDMA (code division multiple access) signal.

GLONASS program mangers are also studying a new 
signal in the L5 frequency — a development that could 
support the idea of another common GNSS standard on 
one frequency.  

“We are discussing the issue with our American 
partners,” Revnivykh said. 

gNss Program, continued on page 3
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Random Fixes
AverNA ANNOUNCeS rF StUDiO SOFtwAre
Averna (Booth 102) has launched RF Studio, workflow software that records and 
manages real-world RF signals in a cost-effective manner. RF Studio’s first deployment, 
called RF Studio Recorder, comes embedded on the Averna RP-5300 Series RF Recorder. 
It is designed for making trouble-free RF recordings, managing collected data, and 
analyzing or playing back collected RF environments.

triMBLe iNtrODUCeS GNSS/wireLeSS MODULe,  
rtX teChNOLOGy
Trimble (island Booth C) introduced at ION GNSS 2012 the 
company’s BD920-W3G receiver and communication module 
and new infrastructure hardware and software products that take 
advantage of Trimble RTX (Real-Time eXtended) technology. . As 
part of Trimble’s GNSS OEM portfolio, the new compact module 
features real-time kinematic (RTK) positioning capabilities coupled 
with flexible Wi-Fi, Bluetooth, and cellular communication options 
for precise, mobile positioning that enables system integrators and OEMs to quickly add 
GNSS centimeter-level positioning to specialized or custom hardware solutions. Trimble’s 
RTX technology uses real-time GNSS corrections from a global reference station network 
to compute centimeter-level positions based on satellite orbit and clock information. The 
Trimble NetR9 reference receiver employs RTX as do two applications in the company’s 
Infrastructure Pivot portfolio. Trimble also announced a new integrated MSK DGNSS 
Beacon system.

SeNSONOr OFFerS hiGh-PerFOrMANCe MeMS iMU
Sensonor (Booth 220) presents its new inertial measurement unit, STIM300, a small, light, 
and high-performing non-GPS–aided commercial MEMS inertial measurement unit (IMU) 
comprised of the highly accurate MEMS gyros, three high-stability accelerometers, and 
three inclinometers. Sensonor says the STIM300 is a cost-effective ITAR-free solution for 
systems that only had fiber-optic gyros as an alternative when reaching for a comparable 
performance level.

SiLiCOM iNtrODUCeS DireCtiON FiNDer, 
SiGNAL reCOrDer
Silicom (Booth 120) has introduced its DFS (Direction Finding 
System) to aid in jamming/spoofing detection and ECHO L, a new 
GNSS signal recorder. The DFS computes the direction of arrival of 
any signal with one-degree precision on a given frequency band UHF, 
VHF, GNSS, S-band, depending on the version) and offers additional 
tools to help characterize precisely the detected signal (such as spectrum, waveform, and 
coding). The ECHO L can record up to 3 GNSS signals simultaneously at up to 400Mbytes/
second transfer rate. It records I/Q on 14 bits at 100MS/second for each of the three 
channels and allows the user to select carrier frequency (L band), sampling frequency, 
number of bit, and recording duration independently (within the limits of the transfer data 
rate). Sensonor Offers High-Performance MEMS IMU 

SBG ADDS DAtA FUSiON eNGiNe FOr iNertiAL NAviGAtiON
SBG Systems (Booth 516/518) announces its “SmartFusion” data fusion engine — 
embedded in IG-500 series MEMS-based range of inertial systems — designed to enhance 
vehicles stabilization and navigation. At the core of SmartFusion is a deep redesign of the 
on-board extended Kalman filter, based on field motion data. Using thousands of hours of 
data logs recorded by valued customers, SBG engineers finely tuned and validated complex 
algorithms of sensor behavior on various platforms and in different operating environments. 
The SmartFusion engine supports improved vibration immunity, reduced latency, and 1000-
hertz coning integrals to track high-speed motion and get a more accurate orientation.

NAvXPerieNCe iNtrODUCeS MULti-GNSS ANteNNA
NavXperience (Booth 623), of Berlin, Germany, introduces a 
multi-GNSS antenna, the 3G+C, capable of receiving signals from 
GPS, Galileo, GLONASS, and Compass satellites. The antenna was 
developed in collaboration with Fraunhofer Institute for Integrated 
Circuits IIS. The new 3G+C antenna meets or exceeds phase center 
eccentricity standards up to one millimeter and is suitable for such 
purposes as high-precise geodetic applications as well as integration 
into agricultural and construction machinery or vehicles. The unit’s hexagonal casing 
structure and a specially developed laser welded joint are designed to make the 3G+C 
water-, dust- and shockproof in even the harshest environmental conditions.

yOSt eNGiNeeriNG hAS NAviGAtiON GrADe MeMS iMU/AhrS
YEI Technology (Booth 104) is introducing a high-precision, navigation grade IMU/AHRS at 
ION GNSS 2012, the YEI 3-Space HIPerGyro. According to the company, the unit combines 
the high accuracy and performance characteristics of traditional optical and mechanical 
IMUs with the reduced size, weight, and power consumption advantages of micro-electro-
mechanical system (MEMS)-based devices. The YEI 3-Space HiPerGyro uses a combination 
of gyroscope, accelerometer, magnetometer, and barometer sensing elements in conjunction 
with advanced on-board processing and filtering algorithms to achieve ultra-accurate inertial 
measurements and attitude/heading outputs in real-time 

SOUtherN AviONiCS New DGPS trANSMitterS
Southern Avionics (Booth 218) is releasing a new design and product line expansion 
for its differential GPS (DGPS) transmitters. This design uses hot-swappable modules, 
each providing up to 750 watts of output power. Each module consists of a power supply 
regulation stage, power controller, switching power amplifier, post filter, and power 
monitoring stage. In addition to Southern Avionics’ 200-, 500-, and 1,000-watt transmitters, 
the company has added two new high-power DGPS transmitters. The SC1500 has an output 
power of 75–1500 watts and is fully upgradable to 2,250 and 3,000 watts with the addition 
of 750-watt power modules. The SC3000 has an output power of 75–3,000 watts. All of the 
transmitters can be remotely monitored or over an Ethernet server.

New PrODUCt ANNOUNCeMeNtS
Javad GNSS Discusses GNSS Interference and Jamming
Today (Thursday) at 2 p.m. in the Exhibitor Presentation Area, representatives of Javad GNSS 
(Island Booth D) will discuss the subject, “All about GNSS Interferences and Jammers.” The 
topic will cover where interferences come from; to know, view, quantify and analyze interfer-
ences; how to protect against interferences; implementation of these features in the com-
pany’s mass-produced commercial products, and introduction of the J-Shield technology for 
interference protection in all GNSS bands.

Open Mic Night Tonight: Can’t Hardly Wait!
Join your friends and booth mates for the 11th annual Open Mic Night 
hosted by NavtechGPS (Booth 523) from 8 p.m. until midnight tonight 
at the Mercy Lounge’s Cannery Ballroom, about two miles from the 
convention center near The Gulch neighborhood. The venue hosts 
Nashville’s best live bands and that goes for tonight as well. The old 
flour mill’s brick walls and hardwood floors will be shaking to ION 
GNSSes’ own Augmentations band, Pseudorandom Noise vocals, and 
a host of other conference talent. And if rockin’ and dancin’ isn’t 
enough, there’s karaoke and five $100 cash prizes, too. And it’s free! 
Visit the sponsors: exhibits to find out more: NavtechGPS (Booth 523), 
NovAtel (Island Booth F), IFEN (Island Booth E) Inside GNSS magazine (Booth 715/717), 
GPS Networking (Booth 422), Hemisphere GPS (Booth 108/110). 

ITT Exelis Announces Interference Detection, Geolocation
ITT Exelis (Island Booth I) has announced the Exelis GPS Interference Detection and Geo-
location (IDG) capability that can provide near real-time geolocation of intentional and 
unintentional GPS jamming sources through a network of sensors and advanced geolocation 
technology. IDG technology uses a network of threat detection sensors that are net worked to 
a centralized server running Exelis-developed geolocation algorithms. These sensors would be 
strategically located around high-risk areas, such as airports or utility grids, to instantaneously 
sense and triangulate the location of the jamming source. Should a threat be detected, users 
would receive pin-point geolocation information and actionable intelligence in order to 
respond.

Third Boeing GPS IIF Satellite Ready 
to Launch
Boeing (Island Booth A) has announced that the third 
GPS IIF satellite, SVN-65, is undergoing final process-
ing at Cape Canaveral Air Force Station, paving the way 
toward an October 4 launch aboard a United Launch 
Alliance Delta IV expendable launch vehicle. Shown here 
in the Navstar Processing Facility, SVN-65 will join the two 
GPS IIFs already on orbit to continue the sustainment and modernization of the GPS net-
work. Of the remaining nine of 12 GPS IIFs that Boeing is building for the Air Force, three 
are complete and ready for launch as needed, and six are in various stages of assembly in the 
Satellite Development Center in El Segundo, California.

Symmetricom Offers Timing & Frequency Expertise
A comprehensive portfolio of timing and frequency solutions including the Quantum SA.45s 
Chip Scale Atomic Clock (CSAC) will be on display at the Symmetrciom exhibit (Booth  
417/419). The SA.45 CSAC provides the accuracy and stability of atomic clock technology 
with the small form factor and low power consumption portable applications demand.  In 
addition to the CSAC, the XLi SAASM GB-GRAM, XLi Time & Frequency Receiver, 5071A 
Primary Frequency Standard, 8040C Rubidium Frequency Standard, SSU2000, and network 
time displays will also be showcased. Stop to speak to a timing and frequency expert about 
specific GNSS positioning and timing needs.

NASA Awards Tahoe RF Contract to Develop GPS RFIC
The NASA Goddard Space Flight Center has awarded a SBIR Phase II program to Tahoe RF 
Semiconductor Inc. (Booth 112/114)to develop a miniaturized, radiation-hardened beam-
steerable GPS receiver front end for NASA spacecraft. This product is designed to improve 
the signal sensitivity by 10 decibels to 25 dB-Hz and improve performance against multi path 
interference. The RF integrated circuit (RFIC) will provide NASA with the ability to track 
GPS signals above GPS constellation regions, including all GEO (geostationary Earth orbit), 
HEO (Highly Elliptical Orbit) and cis-lunar missions. 

Septentrio Shows GNSS Threat Mitigation Technologies
With threats to GNSS increasing daily, Septentrio (Booth 517/519) has responded with a 
whole suite of defensive technologies which enable reliable positioning when Septentrio 
receivers encounter interference. These counter-measures include adaptive notch filtering, 
pulse blanking and GLONASS L2 band remapping. Working in concert, these and other 
analog and digital countermeasures, form Septentrio’s AIM+ (Advanced Interference Mitiga-
tion) technology recently mitigated a number of real-world interference problems: A farming 
community near Tuymen, Russia, upgrading to high precision real time kinematic (RTK) 
GPS systems for auto steer and precision farming was having trouble bringing up the service; 
GNSS receivers in Hilversum, The Netherlands; high-power pulses from a distance measuring 
equipment (DME) beacon at Brussels Airport (Belgium) fell directly into the GNSS L5 band.

Trusted Positioning to Demo Vehicle Navigator for GPS-
Challenged Environments 
Trusted Positioning (Booth 722) offers demos of the Trusted Vehicle Navigator (T-VN) for 
operation in GPS-challenged environments such as in dense urban centers, tunnels, and 
parades. The T-VN provides a continuous and accurate navigation solution by integrating 
in-vehicle MEMS sensors with wireless signals, such as GNSS. The software will operate on an 
Android smart phone for the demo and will connect to the vehicle sensors via Bluetooth. 
The T-VN’s sensor-only solution drift is comparable to higher priced INS/GPS systems. This 
accuracy, even in the deepest urban environments, enables applications such as accurate in-
vehicle navigation, turn-by-turn downtown, and assisted driving.  
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AT–A–GLANCE

REGISTRATION OPEN  
8:00 a.m. – 12:15 p.m.  
& 1:45 p.m. – 5:00 p.m. 

MORNING SESSIONS BEGIN 
8:00 a.m. – 12:15 p.m. 

 
PANEL DISCUSSION —  
BEIDOU/COMPASS wORkSHOP  
Grand Ballroom East

EXHIBIT HALL OPEN 
9:00 a.m. – 5:00 p.m.

EXHIBITOR DEMONSTRATIONS 
Exhibit Hall 

JAVAD GNSS 
All About GNSS Interference 
and Jammers
2:00 p.m. – 2:45 p.m.

 
INFORMAL LUNCHEON  
Exhibit Hall
12:15 p.m. – 1:15 p.m.
This event is included with any type of 
registration. Enjoy lunch with colleagues  
and new acquaintances.

FREE TIME IN EXHIBIT HALL 
1:15 p.m. – 1:45 p.m.

AFTERNOON SESSIONS BEGIN 
1:45 p.m. – 5:30 p.m.

PANEL DISCUSSION —  
GALILEO SYSTEM wORkSHOP: 
DESIGN, IMPLEMENTATIONS, CUR-
RENT STATUS & FUTURE OUTLOOk 
Grand Ballroom East

gNss Program, continued from page 1

ION SATELLITE DIVISION 

ioN GNSS 2012 STUDENT PaPER awaRD
Students Sponsored to Attend GNSS Meeting

The Institute of Navigation (ION) Satellite Division is proud to announce the winners of 
the ION GNSS 2012 Student Paper Award. 
Each year, the ION Satellite Division presents Student Paper Award to encourage 

student participation in GNSS and to support continued involvement in GNSS after 
graduation. 

Papers are selected based on technical content, innovation, importance and timeliness 
of the subject matter; and conciseness, clarity and completeness of the written material 
and are evaluated by recognized industry and academic experts. Awards are presented to 
the lead authors of the best papers.

To qualify, students must have been full-time undergraduate or graduate in 
engineering, science, mathematics or other related fields at the time their papers were 
written. Papers cannot be co-authored by a working professional or a faculty member. 

Student award winners receive a full complimentary conference registration and a 
travel stipend and will be recognized during the Friday Awards Luncheon.

Congratulations to the following students who received the ION GNSS 2012 Student 
Paper Award:

Sebastien Carcanague
ECOLE Nationale 
of L’Aviation Civile 
(ENAC), France
Real-Time 
Geometry-
Based Cycle 
Slip Resolution 
Technique for 
Single-Frequency 
PPP and RTK

Yu-Hsuan Chen
Stanford University 
A Study of Geometry 
and Commercial 
Off-The-Shelf 
(COTS) Antennas 
for Controlled 
Reception Pattern 
Antenna (CRPA) 
Arrays 

Jiangping Chu
Stanford University 
Mixed One-way and 
Two-way Ranging to 
Support Terrestrial 
Alternative Positive 
Navigation & Timing 

Xingxing Li 
The German Research 
Center for Geosciences, 
Germany  
Improving Real-
Time PPP Ambiguity 
Resolution with 
Ionospheric 
Characteristic 
Consideration

Cheng-Yueh Liu 
National Cheng Kung 
University, Taiwan 
The Performance 
Evaluation of a 
Real-time Low-cost 
MEMS INS/GPS 
Integrated Navigator 
with Aiding from 
ZUPT/ZIHR and 
Non-holonomic 
Constraint for Land 
Applications

John A. Momoh 
University College 
London, UK 
Time Differencing 
and Filtering 
Technique for 
Mitigating Errors in 
GPS Carrier Phase 
and Pseudorange 
Observations

Laura Ruotsalainen 
Tampere University of 
Technology, Finland 
Visual Gyroscope 
and Odometer for 
Pedestrian Indoor 
Navigation with a 
Smartphone 

Meng-Lun Tsai
National Cheng Kung 
University, Taiwan 
The Performance 
Analysis of a UAV 
Borne Direct 
Georeferenced 
Photogrammetric 
Platform in GCP 
Free Applications

&Annual Award Nominations
Fellow Award Nominations
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Where East Meets West in the  
Global Cooperative  

Development of Positioning,  
Navigation and Timing Technology

Join policy and technical leaders from  
Japan, Singapore, China, South Korea, Australia, USA and  

more for policy updates, program status and technical exchange

APRIL 22-25, 2013
Waikiki Beach Marriott Resort & SPA, 

Honolulu, Hawaii
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PrOGrAM ChANGeS
Session B3: Paper #6 by Y. Diskin, 
withdrawn. Replaced with alt. #1 by  
M. Trinkle 

Session C3: Alternate # 1 by 
D. Kubrak, withdrawn 

SkyTerra, at this point renamed 
LightSquared and under the control of 
powerful hedge fund owner Phil Falcone, 
insisted it already had permission to 
launch the network. MSV, an even 
earlier predecessor of LightSquared, had 
won permission from the FCC to vastly 
expand the number of ATCs it could 
build to support its satellite to ground 
communications service. 

In a separate decision they also 
won the right to boost the power of 
those ground stations. When Falcone 
completed his acquisition of SkyTerra in 
2010, he got FCC permission to modify 
the ATC network even further.  

By all accounts LightSquared 
worked well with the GPS community 
through the summer of 2011 while they 
collaborated to complete a round of 
tests. When those tests showed substantial 
interference, LightSquared modified its 
proposal to delay using some spectrum 
and limit the power on the ground. 

The company also changed its 
approach to focus on Congress as a 
way to win approval. They stepped up 
lobbying efforts and launched a broad 
advertising campaign, insisting that 
GPS receivers were incorrectly tapping 
spectrum that was not the system’s to use. 

The GPS community of users and 
manufacturers, in the meantime, had 
organized the Coalition to Save Our 
GPS to make its case. The Department 
of Defense also weighed in, ultimately 
coming out against the proposal.

By January of 2012, a second 
round of tests clearly showed that the 
LightSquared project would cause 
devastating interference to GPS, even at 
lower power levels. 

On January 13 the National Space-
Based Positioning, Navigation and 
Timing (PNT) Executive Committee 
(ExCom) sent a letter to the National 
Telecommunications and Information 
Administration (NTIA) — the arm of 
the government that oversees the federal 
use of spectrum. The letter described 
the testing, adding that “there appear to 
be no practical solutions or mitigations 
that would permit the LightSquared 
broadband service, as proposed, to 
operate in the next few months or years 
without significantly interfering with 
GPS.” 

NTIA forwarded the conclusions 
to the FCC, underscoring that there 
was no “practical way to mitigate the 
interference.” On February 14 the FCC 
halted the LightSquared project.

The project, however, is not 
dead. Although the firm has filed 
for bankruptcy it is now pursuing a 
plan to swap its spectrum for other, 
non interfering frequencies. With 
the handling of the proposal under 
continued partisan scrutiny, however, 
any decision is unlikely to occur before 
Election Day. 

Lightsquared, continued from page 1

The GPS program will continue with 
its modernization plans and expects 
to have 18 satellites with the new L2C 
signal by 2017 and L2C FOC with 24 
satellites by 2020, Major General Jack 
Weinstein told attendees at the Civil GPS 
Service Interface Committee Meeting on 
Tuesday. Users, though, will not have to 
wait until 2020 to get a full navigation 
message on L2C, he said. That, enabled 
by completion of work on the new 
OCX control segment, is anticipated to 
become available by 2016. 

The GPS L5 signal should reach IOC 
with 18 satellites by 2020, he said, and 
FOC with 24 satellites by 2023 or 2024

The American GPS service is at the 
heart of the Japanese QZSS or Quasi-
Zenith Satellite System. An augmentation 
service for GPS in Japan, QZSS so far 
consists of only one satellite. Although 
the program is still under development 
and continues to test its initial spacecraft, 
QZSS has already demonstrated that it 
can improve access to navigation signals 
in challenging environments. Tests in 
an urban canyon area of Tokyo showed 
that without QZSS a navigation signal is 
available only 28.5 percent of the time 
while that figure jumps to nearly 80 
percent when using QZSS. 

The program has been so successful 
that the original three-satellite plan has 
been accelerated to placing four satellites 
in orbit by the end of this decade. 
That will be further expanded to seven 
satellites, according to Satoshi Kogure of 
the Japan Space Exploration Agency. 

QZSS, like GPS, is a service available 
free to users. The Chinese are planning 
to make their system available for free, 
Huang said. Meanwhile, Russians is now 
developing a document that would assure 
users that GLONASS would also be made 
available for free, said Revnivykh.

While the Galileo Open Service 
will be free, not everything has been 
decided with regard to charging for 
Galileo services, said Blanchard. It may 
be, he explained, that members of the 
European Union, which have already 
paid to build Galileo might not want 
to effectively pay again to use PRS. The 
European Commission will soon submit a 
“strategy” paper on charging for PRS that 
will become part of the decision-making 
process.  

While the commercial service may 
be another matter he said, the Galileo 
program did not want to do anything 
that would stymie users from taking up 
the Galileo signals. It is currently the 
European program’s objective, he said, 
not to charge fees.
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