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LightSquared/GPS Panel

lightsquared, continued on page 2

SRO Crowd Mulls GPS Interference Discussion

Inside the 2011 ION GNSS Exhibit

It was standing room only at the Wednesday night 
session on interference from the proposed Light-

Squared network, the rapt attention of the huge crowd 
underscoring the seriousness of the issue among the 
GPS community.

LightSquared has proposed a nationwide terres-
trial wireless broadband network with a backbone 
of more than 30,000 high-powered ground stations. 
Given a conditional waiver to go ahead by the Federal 
Communications Commission (FCC) this January the 
Virginia company has been trying to work out interfer-
ence issues with an increasingly alarmed GPS commu-
nity and get the final go-ahead. 

Testing on a wide variety of receivers earlier this 
showed, however, that signals from the network, as 
originally configured, overloaded and/or interfered 
with nearly every kind of GPS receiver. 

“It is one of the highest power signals you can  
have from a receiver perspective, said Trimble’s  
Bruce Peetz.

The panelists summarized the results of the exten-
sive first round of testing — pointing out the adverse 
effects on GNSS receivers across the board.

The network is “incompatible with aviation GPS 
operations,” said Scott Burgett of Garmin, and would 
trigger the “complete loss of GPS operations below 
2,000 feet.” For wide band receivers, said Pat Fenton 
of NovAtel, “it is pretty much a wipe-out.”

The tests, they noted were conducted largely on the 
original LightSquared plan which included an upper 
and lower 10 MHz band. The firm has since offered 
to delay use of the upper 10 MHz and limit the power 
of its transmissions, as measured on the ground, to no 
more than -30dbm at the start of the systems’ deploy-
ment. That would drop to -30dBm by January 1, 2015, 
and -24dBm by January 1, 2017.

The company had originally planned to use the two 
bands in a different order, explained LightSquared’s 
Executive Vice-President Martin Harriman, but could 
switch things around. The shift “gives us enough to get 
a number of years into our plan.”

That would help, agreed the GPS industry panel-
ists, but it was not clear that it would solve the prob-
lem. For example, though the shift to the lower band 
would give aviation band a small positive margin dur-
ing operation they require another six decibels for 

satellite acquisition, said Burgett. 
Moreover, said the members of the panel, Light-

Squared has not agreed to drop the upper 10-mega-
hertz band on a permanent basis. 

Missing altogether, several panelists pointed out, 
were tests results on LightSquared handsets. Panel 
chairman Tom Stansell noted that the “specified  
out-of-band emissions [OOBE] for the handsets is 
about 8.6 dB above the noise floor, if you are two 
meters away.” 

There have been no tests of the LightSquared 
handsets, said Paul Galyean of John Deere, because 
there are, as yet, no handsets available. OOBE inter-
ference from the units, however, could cause worse 
problems than the interference from the base stations.

Analysis showed, he explained, that one handset at 
a one-meter distance, operating at the mask level per-
mit by the FCC, could cause 16dB of carrier-to-noise 
(C/N0) degradation. Fifty handsets within 50 meters 
could cause of C/N0 degradation amounting to 13dB. 
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Symmetricom UpgradeS itS cSac
Symmetricom, Inc. (Booth 801/803), a worldwide leader in precise time and frequency 
technologies, has announced that the recently-released SA.45s Chip Scale Atomic Clock 
(CSAC) is now available with new frequency output options.

Introduced in January, the SA.45s CSAC is the first commercially available CSAC, enabling 
portable applications requiring precise synchronization and time keeping in GPS-denied 
environments. 

Symmetricom has developed the 16.384 MHz and 10.24 MHz output versions of the SA.45s 
CSAC to support the application needs of its expanding customer base and to address a wider 
range of the oscillator market. The new frequencies make it much easier for the makers of 
specialized sensors to integrate the SA.45s into their existing sensor designs. 

The SA.45s CSAC is only 16 cubic centimeters in volume, weighs 35 grams, and draws 
120mW of power. It brings autonomous, reliable timekeeping to applications for which 
an atomic clock would not have previously been considered due to space and/or power 
constraints.  Example applications include dismounted IED jammers, unmanned aerial vehicles 
(UAVs), next-generation man-pack radios, military handheld GPS units, and geophysical sensors. 

Septentrio diSplayS aSterx-m gpS/glonaSS receiver card
Septentrio (Booth 516/518) is exhibiting AsteRx-m, a very low power GPS/GLONASS dual-
frequency RTK receiver that is smaller than a credit card. The new board is aimed specifically 
at integration in handheld devices, mobile computing platforms, and other solutions requiring 
high accuracy combined with low power in applications where space is at a premium.  

According to the company, the AsteRx-m is the only receiver on the market that can offer 
full dual-frequency GPS-only RTK capability while consuming less than 500 milliwatts and GPS/
GLONASS RTK at less than 600 milliwatts, while providing the same performance, robustness, 
and availability as a “full size” state-of-the-art dual-frequency RTK receivers. The receiver 
can not only be flexibly configured from GPS L1 to GPS/GLONASS L1/L2, but at the same 
time provides a software upgrade path for Galileo, GPS L5, modernized GLONASS and even 
COMPASS.

AsteRx-m combines power-saving technology with Septentrio’s proven GReCo3 GNSS 
ASIC and GNSS+ suite of tracking and positioning firmware.  A major innovation has been 
introduced with the addition of phase multipath mitigation, which offers unique improvements 
especially valuable for precise phase-based positioning techniques such as RTK. The new 
receiver is shipping now.

topcon laUncheS  rUgged, compact gnSS 
modUlar receiver
Topcon Positioning Systems (TPS) (island Booth g) announces the 
release of the MR-1, a rugged, compact GNSS modular receiver with 
advanced technology.

The MR-1 receiver incorporates 72 universal tracking channels and is 
capable of tracking all signals from GPS, GLONASS, and SBAS satellite 
systems that are currently operational and available for public use. VISOR 

neW prodUct annoUncementS
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2011 Satellite division officers: Dr. Xiancheng (Hunter) Ding, Compass Advisor, Beidou Management 
Office, China; Dr. Jade Morton, Vice Chair, Miami University (Ohio); Dr. Todd Walter, ION President, Stanford 
University; Dr. John Raquet, Chair, Air Force Institute of Technology; Timothy Murphy, Secretary, The Boeing 
Company; Dr. Pratap Misra, Immediate Past Chair, Tufts University. Not pictured: Dr. Paul Kline, Treasurer, 
Honeywell Aerospace; Dr. Allison Kealy, Pacific Technical Advisor, University of Melbourne; Australia; Dr. Jari 
Syrjärinne, European Technical Advisor, Nokia Inc.; Prof. Günter W. Hein, Galileo Advisor, ESA/ESTEC, 
The Netherlands

technology, with dual antenna input support on the receiver, extends capability to enable 
precise heading determination through use of differential phase computations.

According to Topcon, the MR-1 was designed with ease-of-use in mind for the operator with 
a simple API interface supporting easy system integration and setup.

FraUnhoFer iiS laUncheS mUlti-
FreqUency gnSS prototyping platFormS
Fraunhofer IIS (Booth 820/822) introduces its new multi-
frequency GNSS and seamless localization prototyping platforms 
at ION GNSS 2011. 

A platform supporting all available GNSS signals — GPS L1, 
L2, L5, Galileo E1, E5a, E5b, E5 GLONASS G1, G2 —can be 
ordered now, and a modular hardware/software rapid prototyping 
platform (GPS, INS, WiFi) for seamless indoor/outdoor navigation solutions will be available 
by the end of 2011.

Next spring, the platform offering will include a modular front-end with up to three GNSS. 
The products are distributed by TeleOrbit GmbH (www.teleorbit.eu).

The fully adjustable GNSS platforms are suitable for custom applications. Designers will 
be able to develop their applications directly on the prototyping board. The platforms’ small 
size supports testing in application-specific environments to enable validation of receiver 
algorithms and complete GNSS receiver platforms for high-precision applications.

Javad gnSS oFFerS ‘lightSqUared hardened’ retroFitS oF 
gnSS eqUipment
To follow up on the previously announced cooperation agreement with LightSquared to  
show the feasibility of co-existence of GPS with the wireless broadband company, JAVAD 
GNSS (island Booth i) has announced that it will retrofit its units that are already in the 
field to be “LightSquared Hardened” with a price of $300 to $800, depending on the model.

JAVAD GNSS also said that, starting today, all units it ships will be “LightSquared 
Hardened” or eligible for a free upgrade within in a few weeks. LightSquared Hardened 
means the units will be equipped with the filters explained in JAVAD GNSS’s advertisement. 
JAVAD GNSS also announced that its new technology can calibrate filter group delays with 
the accuracy of 0.2 millimeter for positioning applications and better than 100 picoseconds 
for timing applications.

tahoe rF Jam-reSiStant gpS receiver Front-end
Tahoe RF Semiconductor (Booth 216) offers a high-linearity/low-power dual-channel GPS RF 
front-end with 12-bit analog-to-digital (A/D) output.

According to the company, the receiver operates in environments with high levels of 
jamming, even under conditions with interferer-to-signal ratios exceeding 60 decibels. The 
RFIC is a dual-channel GPS receiver with two complete receive paths. The dual receivers are 
completely integrated, converting GPS Signals from RF to digital data. It incorporates two 
separate RF synthesizers, each with a configurable VCO, fractional-N synthesizers, and low 
current charge pumps.

Each path includes an A/D and has the ability to be set for high linearity or low linearity with 
a reductIon in power consumption. The low linearity setting changes the A/D performance 
to 3-bit and reduces the power consumption for the entire path. The result is the ability to 
process the L1 received signal data in the presence of a 60-decibel or larger signal in the 
1525MHz to 1555MHz frequency range.

ion gnSS 2011 program committee, L to R: Dr. Allison Kealy, University of Melbourne, Australia; 
Prof. Terry Moore, University of Nottingham, UK; Dr. Dorota Grejner-Brzezinska, The Ohio State University; 
Patricia Doherty, Boston College; Neil Gerein, NovAtel, Inc., Canada; Dr. José-Ángel Ávila-Rodríguez, ESA/ESTEC, 
The Netherlands; Dr. John Betz, The MITRE Corporation. Not pictured: Dr. Paul Kline, Honeywell Aerospace; Stephen 
Rounds, L-3 Interstate Electronics Corporation

Earlier in the day, LightSquared 
and JAVAD GNSS had announced the 
development of a new GPS receiver that 
uses the buffer created by dropping the 
upper 10 megahertz of LightSquared’s 
spectrum to avoid interference issues. 
Though Harriman said the technology 
would be available for license, the  
new development does nothing for 
installed receivers, GPS panel members 
pointed out. 

“We must protect our legacy users — 
they have few options,” said CSR’s Greg 
Turetzky, who worked on the cellular 
phone tests. Adapting cell phone 
systems to the LightSquared network, he 
said, would probably be the easiest way 
to solve many of the issues on the table. 

There had been disagreement early 
on about what constituted acceptable 
degradation, but both the GPS experts 
and the LightSquared representative 
said that level had effectively been set  
at one decibel.

Though the issue of LightSquared 
interference has infuriated the GPS 
community, the audience was cordial, 
interrupting the discussion only once. 
They burst into applause when Galyean 
said that testing of the LightSquared  
system was far too rushed. 

“When we got the testing 
charter from the FCC, we got a 
timeline that was, in my opinion 
absolutely ridiculous,” said Galyean, 
who participated in the technical 

working group set up to investigate 
the issue. “So, the NTIA [National 
Telecommunications and Information 
Administration] has now requested 
more testing . . . and given another 
ridiculously short timeline in which 
to do the testing. That schedule, 
completing the next round of testing by 
November 30, in my opinion is absurd.”

“If you want something done in the 
worst possible way,” quipped Mike Swiek 
of the U.S. GPS Industry Council, “you 
will get it done in the worst possible way.”

Harriman assured attendees his 
company would not “contemplate bring-
ing harm to any citizen in the United 
States.” He told the panel that the 
revised plan was enough to get the 

system off the ground. “The [lower 
power levels of] -30 dBm works to get 
the coverage moving” 

LightSquared, he told Inside GNSS 
later, was prepared to commit to the 
lower power levels and had already 
met with the FCC and the NTIA on the 
issue. The real issue, he said, was getting 
the FCC to agree.

“The FCC for the last 50 years has 
just regulated by saying that ‘your 
maximum transmit power is ‘X,’” 
Harriman added. “It’s easy regulation, 
but this is a different situation. 
Spectrum neighborhoods are getting 
more and more crowded and, therefore, 
the FCC is going to have to start 
thinking about doing things differently. 



program changeS
Session B5: Paper #2 by Kraemer, with-
drawn. Replaced with alternate #2 by 
Izadpanah. Paper #8 by Pratt, withdrawn.  
Replaced with alternate #1 by Garcia. 

Session d5: Session Chair Dr. Alex 
Cerruti has been replaced with  
Dr. Thomas Powell. 

Session a6: Alternate #4 by Kauffman, 
withdrawn. 

Session c6: Alternate #2 by Zheng, 
withdrawn. 
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THANK YOU!
The ION wishes to express its sincere 
appreciation for the support of its 
Show Daily advertisers, Javad gnSS 
and novatel, and to Inside GNSS 
magazine for its editorial contribution  
to the Show Daily. 

Also, our thanks to the sponsors of 
the Internet kiosks — Inside GNSS 
magazine, lockheed martin and 
novatel, inc., to rx networks 
for sponsorship of the Business Center 
and to trimble for sponsorship of the 
ION GNSS Mobil Application.
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AT–A–GLANCE

REGISTRATION OPEN  
8:00 a.m. – 12:00 p.m. 

MORNING SESSIONS BEGIN 
8:30 a.m.  – 12:15 p.m.

PANEL DISCUSSION —  
IMPROVING SECURITY OF  
GNSS RECEIVERS  
Room C123-124

EXHIBIT HALL OPEN 
9:00 a.m. – 12:00 p.m.

THE JOHANNES KEPLER & 
BRADFORD W. PARKINSON 
AWARDS LUNCHEON
Oregon Ballroom 
12:15 P.M. – 1:45 P.M.
The winner of the coveted Kepler Award 
will be announced along with the eighth 
Parkinson award winner.  This event is 
included in a full conference registration.  
Tickets for partial registrants and guests may 
be purchased at the ION registration desk.

AFTERNOON SESSIONS BEGIN 
1:45 p.m. – 4:50 p.m.
PANEL DISCUSSION —  
SPACE WEATHER EFFECTS ON 
GNSS IN THE 21ST CENTURY
Room C123-124

presentation award Winners
Best Presentation Award winners are selected by their respective session co-chairs. Seventy percent of the selection criteria is 
based on technical content and innovation, 20 percent is based on the quality of the presen tation materials and their applicability 
to the topic, and 10 percent is based on the quality of the delivery. All winners will be mailed certificates and their papers will be 
highlighted in the ION GNSS 2011proceedings CD-ROM. Those winners not yet named will appear on the ION website and in 
the next issue of the ION Newsletter.

previous Kepler 
award Winners at 
ion gnSS 2010  
(from left to right):  
Dr. Chris Hegarty 
(‘05); Prof.  Richard 
Langley (‘07);  
Dr. Frank van Graas 
(‘96); Dr. Bradford 
Parkinson (‘91);   
Dr. Todd Walter (‘10);  
Dr. Per Enge (‘00);  
A. J. Van Dierendonck 
(‘93); Thomas Stansell, 
Jr. (‘03); Ron Hatch 
(‘94); Phillip W.  
Ward (‘08)

Finalists and organizers of the USA Challenge, 
co-sponsored by NovAtel, Inc., and  

The Institute of Navigation, include: (from left) 
Juliana Carnes (True3D Volumetric HUD); 
Shen Ge (hitchON); Richard Fischer and 

Glen Gibbons, Inside GNSS magazine, the USA 
Challenge organizer; Elliot Klein, eVotz, last 
year’s USA Challenge winner and inventor 

of the location-based voting technique used 
this year to select the People’s Choice award, 
Antonio Pujante (TRANM); and Dave Moreau 

(Georeader). ION GNSS 2011 attendees 
using the eVotz system selected Georeader 
as the “People’s Choice.” The winner of the 
2011 USA Challenge, a regional partnership 
of the global European Satellite Navigation 

Competition (ESNC), will be announced after 
the ESNC awards ceremony next month 
in Munich, Germany, and featured in the 

November/December issue of Inside GNSS. 
The finalists are holding custom-designed 

bronze statuettes of Arthur, named  
after author Arthur C. Clark, who in the  

1950s suggested a satellite-based  
system of navigation.

Who will be next?

Session a1: land Based 
applications 1 
A Comparative Study of 
Lidar and Camera-based 
Lane Departure Warning 
Systems: Jordan Britt,  
C. Rose, D. Bevly, Auburn 
University 

Session B1: preserving 
the availability and 
integrity of gnSS in 
harsh environments 
Authentication of GNSS 
Position: An Assessment 
of Spoofing Detection 
Methods: Y. Bardout, Thales 
Alenia Space, France

Session c1: aviation 
applications 
Collision Avoidance 
with Integrity Using Raw 
Measurements in the 
Automatic Dependent 
Surveillance – Broadcast:  
M. Uijt de Haag, Ohio 
University; J.L. Farrell, Vigil, 
Inc.; S. Vana, Ohio University

Session d1: gnSS and 
the atmosphere 1 
Multi-Domain Analysis of 
the Impact of Natural and 
Man-Made Ionosphere 
Scintillations on GNSS 
Signal Propagation: W. 
Pelgrum, Ohio University; 
Y. Morton, Miami University; 
F. van Graas, Ohio University

www.ion.org
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Session e1: precise 
point positioning and 
rtK 
Issues in Ambiguity 
Resolution for Precise 
Point Positioning: P. Collins, 
York University and Natural 
Resources Canada, Canada; 
S. Bisnath, York University, 
Canada 

Session F1: Software 
receivers and gnSS 
antennas 
Wide-band Signal 
Processing Features for 
Reference Station use 
of a PC-based Software 
Receiver: P(Y), AltBOC 
and the Inter-frontend Link 
for up to Eight Frequency 
Bands: T. Pany, N. Falk, B. 
Riedl, T. Hartmann, J. Winkel, 
IFEN GmbH, Germany; 
G. Stangl, Space Research 
Institute of the Austrian 
Academy of Science, Austria

Session a2: land Based 
applications 2 
Odometer-aided 
Instantaneous Signal 
Reacquisition for 
Automotive GNSS 
Receivers: H-G. Busing,  
U. Haak, P. Hecker, 
Technische Universitat 
Braunschweig, Germany 

Session B2: gnSS 
algorithms and 
methods 
A New Approach 
of Frequency Offset 
Correction for Enhancing 
Sensitivity of GNSS 
Receivers: M. Sahmoudi, 
P. Esteves, University of 
Toulouse, France; L. Ries, 
G. Artaud, CNES, France; 
M-L. Boucheret, ENSEEIHT/
INPT, France; M. Bousquet, 
University of Toulouse, France

Session c2: receiver & 
antenna technology 1 
Multisatellite Tracking 
GNSS Receivers in 
Multipath Environments: 
K. Giger, C. Guenther, 
Technische Universitaet 
Muenchen, Germany 

Session d2: galileo and 
other emerging gnSS 
(compaSS, qZSS, 
irnS) 
Quasi-Pilot Signals: 
Improving Sensitivity 
and TTFF without 
Compromises: M. Paonni, 
M. Anghileri, B. Eissfeller, 
University FAF Munich, 
Germany; T. Pany, IfEN 
GmbH, Germany 

Session e2: pedestrian 
navigation 
Collaborative Pedestrian 
Mapping of Buildings 
Using Inertial Sensors and 
FootSLAM: P. Robertson, 
German Aerospace Center, 
Germany; M. Garcia Puyol, 
German Aerospace Center 
and University of Malaga, 
Spain; M. Angermann, 
German Aerospace Center, 
Germany

Session F2: new 
product and 
commercial Service 
announcements 
RTX Positioning: The 
Next Generation of cm-
accurate Real-time GNSS 
Positioning: R. Leandro,  
H. Landau, M. Nitschke,  
M. Glocker, S. Seeger, X. 
Chen, A. Deking, M.B. Tahar, 
F. Zhang, R. Stolz, N. Talbot, 
G. Lu, K. Ferguson, M. 
Brandl, V. Gomez, A. Kipka, 
Trimble Terrasat GmbH, 
Germany 

Session a3: Urban and 
indoor navigation 
technology (academic 
Focus) 1 
Comparison in the 
Performance of the Vector 
Delay/Frequency Lock 
Loop and Equivalent Scalar 
Tracking Loops in Dense 
Foliage and Urban Canyon: 
M. Lashley, NTA, Inc.;  
D.M. Bevly, Auburn University 

Session B3a: marine 
navigation 
Augmented Reality 
Precision Navigation:  
T.S. Zysk, J. Luce, Technology 
Systems Inc. 

Performance Analysis 
of Software-Based GPS/
GLONASS Augmentation 
System for Maritime 
DGNSS Service: K-Y. Seo, 
S-H. Park, W-S. Jang, Korea 
Ocean R&D Institute, South 
Korea 

Session B3b: 
advances in military 
gnSS Systems and 
applications 
Precision Navigation for 
UAS Critical Operations: 
A. Brown, D. Nguyen, 
R. Edwards, NAVSYS 
Corporation

Session c3: 
interference and 
Spectrum management 
Signal Characteristics of 
Civil GPS Jammers: R.H. 
Mitch, R.C. Dougherty, M.L. 
Psiaki, B.W. O’Hanlon, S.P. 
Powell, Cornell University 

Session d3: gnSS 
Simulation and testing 
Hybrid Test Bench 
SINERGHYS “Statistical 
INERtial Gnss HYbrid in 
Simulation: S. Gallot,  
P. Dutot, C. Sajous, DGA 
IS, France

Session e3: algorithms 
& methods 1 
Coherent Multiple 
Hypotheses Detection and 
Measurement for Radio 
Navigation: B. Shayevits, 
M. Tocker, D. Rosenfeld, 
CellGuide Ltd., Israel

Session F3: precise 
positioning and rtK for 
civil applications 
An Innovative New 
Approach for Network 
RTK: X. Chen,T. Allison, 
W. Cao, K. Ferguson, S. 
Grunig, V. Gomez, A. Kipka, 
J. Koehler, H. Landau, R. 
Leandro, G. Lu, R. Stolz, 
N. Talbot, Trimble Terrasat 
GmbH, Germany

Session a4: geodesy 
and Surveying 
The Accuracy Potential of 
Galileo E5/E1 Pseudoranges 
for Surveying and Mapping: 
I. Colomina, C. Miranda, 
M.E. Pares, Institute of 
Geomatics, Spain;  
M. Andreotti, C. Hill, 
University of Nottingham, UK; 
P.F. Silva, J.S. Silva, DEIMOS 
Engenharia, Portugal;  
J.F. Galera Monico,  
P.O. Camargo, UNESP, Brazil; 
J. Diez, J. Palomo, DEIMOS 
Space, Spain; S.E. Barbin, 
USP; J. Moreira, OrbiSat; 
G. Streiff, Santiago e Cintra; 
E.Z. Granemann, MundoGeo; 
C. Aguilera, European GSA

Session B4: robust 
navigation in 
gnSS-denied & 
gnSS-challenged 
environments 1 
Performance of Deeply 
Integrated GPS/INS in 
Dense Forestry Areas: 
A. Soloviev, University of 
Florida; C. Toth, D.A. Grejner-
Brzezinska, Ohio State 
University 

Session c4: gnSS 
Space Based 
augmentation Systems 
(SBaS) 
Evolving WAAS to Serve 
L1/L5 Users: T.  Walter,  
J. Blanch, R.E. Phelts, P. Enge, 
Stanford University 

Session d4: gnSS and 
the atmosphere 2 
GNSS Imaging-derived 
Dynamics of Ionospheric 
Storm Transition Regions: 
S. Datta-Barua, San Jose 
State University; G.S. Bust, 
ASTRA, LLC 

Session e4: next 
generation gnSS 
integrity 1 
An Evaluation of the 
Vestigial Signal Defense for 
Civil GPS Anti-Spoofing: 
K. Wesson, D. Shepard, 
J. Bhatti, T. Humphreys, 
University of Texas at Austin
 
Session F4: multi-
constellation User 
receivers
LION Navigator-GPS/
Galileo Receiver for 
Spacecraft Navigation:  
E. Gottzein, C. Kuehl,  
H. Filippi, A. Barrios-
Montalvo, P.A. Krauss,  
J. Heim, Astrium GmbH, 
Germany




