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JACKSON LABS TECHNOLOGIES, INC. 
 Founded in 2003,  Factories in Nevada, California 

 Microsemi Private-Labels many JLT products 

 37+ products for Commercial/Industrial/Military; 36,000+ fielded units 

 Focus on embedded modules ranging from low-cost to ultra-high performance 
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 GNSS UTC(USNO), UTC(SU) and UTC(E) versus UTC over one year: 

 

HOW ACCURATE ARE GNSS TODAY? 

Bauch, A. and Whibberley, P., “Reliable Time from GNSS Signals”, Inside 
GNSS, March/April 2017, pp. 39-44, 2017 
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 LN Rubidium GNSDO with latest-gen GNSS receiver (uBlox M8T) 
 Costs $3K to $5K, 1/10 of traditional solutions 

 Comparable performance to Microsemi XLI SAASM-disciplined 5071A Cesium Vapor Standard 

 Selectable UTC source (GPS, Glonass, Galileo, BeiDou, QZSS, or up to 3 concurrent) 

 

STATE OF THE ART RUBIDIUM 

Symmetricom, “Time and Frequency System 
Unites GPS Accuracy with Cesium Stability”, 
Application Brief, December 2012, pp. 3, 2012 

GPS-3500 (LN Rubidium Ultimate – Magenta trace) 
measured versus Microsemi House Maser. 

5071A:  12ns peak to peak: GPS-3500:  10ns peak to peak: 
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LONG TERM GPS LOCK  
 7 months of GPS locked performance: 0.055ns average, 0.9ns SD 

 Thermal changes present most error 
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LONG TERM GPS LOCK 
 Short-term thermal effects clearly visible 

 Short-term phase error bounded by +/-2.5ns window 
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1PPS PERFORMANCE OF M8T  
 M8T raw GPS 1PPS phase capture vs. Rubidium, sawtooth corrected 

 

Standard Deviation: 
1.5ns over 1,000s 
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GNSS COMPARISONS  
 GPS-3500 with either GPS or Glonass enabled 

 Both stationary (Position Hold) and Mobile (3D) modes tested 
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GPS ADEV (L1 C/A) STABILITY  
 GPS-3500 disciplined-Rubidium versus Maser, BVA 

 3.4E-014 over 100Ks achievable with GPS only 

•This is GPS 
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ADVANTAGES OF DUAL FREQUENCY GPS  
 P(Y) L1/L2 Dual Frequency GPS reception has distinct advantages 

 Resilient to low-cost GPS/Glonass jammers (typically operate on L1 only) 

 L2 does not suffer from Ionospheric distortions 

 L2 does not suffer from Solar Storms 

 Cannot be spoofed 

 

Microsemi, “SyncSystem 4380A Features and 
Applications”, Presentation, June 2017, pp. 29, 2017 
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SPOOFING SIMULATION 
 Spoofing Simulation: JLT M12M (u-blox M8T),  Position-Hold Mode 

 Spoofer power ramp-rate: 1 min. to +40dB relative to Live Sky 

 Spoofer position pseudorange error offset 50 meters relative to victim ant. 

 Spoofer has no added Phase or Frequency error versus UTC 
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 M12M POSITION SPOOFING 
 Position Offset by 50 meters 

  Motorola M12M (3D Mobile) with 12dB/minute Signal Ramp, 5 min. 
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 UBLOX M8T POSITION SPOOFING 
 Position Offset by 50 meters 

 u-blox M8T (3D Mobile) with 12dB/minute Signal Level Ramp, 5 min. 
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ASSURED-PNT: SAASM CSAC GPSDO  
 CSAC and Dual-Frequency SAASM GPS Combo provides: 

 L1/L2 reception for Ionospheric, Solar-Storm, jamming resilience 

 Microsecond level holdover during mission, <10ns rms locked stability 

 Warmup, Atomic Lock, Disciplining (<0.1ppb) within less than 6 minutes typ. 

 Fielded in large volumes for Counter-IED type applications 
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HOW TO RETROFIT LEGACY EQUIPMENT?  

 Objectives: 
 Use both L1/L2 

 Add SAASM and/or M-Code capability 

 Add CSAC and INS Holdover Capability 

 Prevent having to design, or replace 100’s of custom solutions 

 Possibly support IS-GPS-250A 
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GNSS TRANSCODING 
 Transcoding of GNSS signals to defeat commercial L1 spoofer/jammers 

 Use L2, L5 etc., carriers with P(Y) code, transcode signal to L1 C/A 

 Simulate L1 jammers/Spoofers to see effect on L2 SAASM GPS 

 Pitfalls, opportunities: 

 Use Live Air Almanac/Ephemeris or Synthesized versions for L1 output? 

 Use IMU/INS and CSAC for completely denied environments 

•SAASM L1/L2 
•or any GNSS 
RECEIVER 
 

L1/L2 GPS Antenna 
(P(Y) Code) 

•L1-C/A •L1 C/A GPS 
Synthesizer 

NMEA PNT •Legacy GPS receiver 
•(C/A, or non-keyed SAASM etc) •Legacy GPS 

Antenna Cable 

JLT GNSS Transcoder Module 

•CSAC 
(OPTION) 

•Legacy GPS receiver 
•(C/A, or non-keyed SAASM etc) 

Vehicle, Man-Pack, Aircraft, etc. 
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EXAMPLE APPLICATIONS 
Assured-PNT (SAASM, M-Code, CSAC, INS) Retrofit for: 

 350,000 Armed-Forces vehicles, up to nine GPS per 

 DOE Power Generation 

 15,000 aircraft, 12,000 dismounted jammers 
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EXAMPLE APPLICATIONS 
Timing Synchronization CONOP: Counter IED Jammers 

 Timing synchronization essential for Blue-Force coms’ 

 Microseconds drift per hour required during GPS denial 

 Jamming signal swamps GPS signal 

 Must discipline oscillator to within 0.1ppb within minutes 

 May also use jammer as IS-GPS-250A PL Transmitter 

 

 

 

 

 
 

 

JCREW 
Jammer 
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GNSS TRANSCODER DETAILS 

CONFIDENTIAL 

 Transcoder Internal Block-Diagram: 

CSAC GPSDO 

GPS Simulator 
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EMERGING LOW COST APPLICATIONS  

 LTE-Lite SMT module optimized for high-volume, low-cost applications 

 Stratum-1 Performance for only $72 (10K qty., each) 

 Base-station timing, use LEO Sats for world-wide broadband internet access 

 

 

 

 

 

 



702.233.1334 p  | 702.233.1073 f  |  www.jackson-labs.com 

WEEK 1023 ROLLOVER ISSUES 
 Background: 

 Trimble products have started rolling-over week 1023 prematurely 

 Many Trimble products are affected, Trimble does not offer a firmware fix 

 Some products producing incorrect date on February 2016 and July 2017 

 A number of first-responder, financial transaction handling, and other applications were 
rendered non-operational, some for several weeks until the root-cause could be identified 

 Preview of the major issues that can be expected in April 2019 GPS week rollover 

 

•http://www.yorkdispatch.com/story/news/2017/08/09/york
-county-911-paging-glitch-fixed-wednesday/553677001/ 
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APPENDIX: GPS RECEIVER CHALLENGES 

 GPS receivers have numerous issues: 
 Can lock onto Multipath signals 

 Have issues with leapsecond reporting and adjustment (numerous are known) 

 Suffer from incorrect GPS week rollover implementation 

 Do not lock-on properly when powered-up in mid-flight (>200kts) 

 Do not recover properly when antenna is removed/jammed for long time-periods (>days) 

 May not recover from incorrect GPS system setup (see January 2016, 13us offset issue) 

 For optimal performance need to be constantly adjusted by firmware in high-dynamic 
environments (Kalman filter time-constants, Doppler versus Carrier Phase tracking, etc) 

 Are not designed for Timing Performance (especially SAASM units) 

 Will have numerous unexplained large timing jumps (hours to days to weeks in-between) 

 Must be properly controlled: 

 Static Timing versus Dynamic 3d Mobile Operation 

 12.5 minutes without Almanac: will cause incorrect Time (seconds) to be output! 

 Cannot handle the 1023 week rollover which happens every ~20 years (APRIL 2019) 

 Multi-GNSS selection (Galileo, Glonass, BeiDou, QZSS, SBAS, Gagan, EGNOS, etc) 
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Thank You 
 

WWW.JACKSON-LABS.COM 
 

Gregor Said Jackson, Founder & President 
saidjack@jackson-labs.com 
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