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INTERFERENCE
SHIELDING)

(JAMMING)

(SPOOFING)
(MEACONING)
(SHUTDOWN)




GPS

Parameter

Frequency

Propagation

Chief Propagation Errors

Penetration
Modulation
Coverage
Signal Strength
Timing Basis
Tx Location

Loran

100 kHz

Groundwave
Conductivity, troposphere
variations

Walls, ground, 6' seawater
TD + CD

To ground level
Relatively high

Triple Cesium

Ground - stationary

Utility: Aviation example En route, terminal airspace

User communities

Lateral-guided approach
Multiple (air, land, marine)

GPS

1.2-1.5 GHz

Line of Sight

lono delay variations*

Very little penetration
Spread spectrum CD

To ground level

Very low by design
Rubidium at present

Space - moving

En route, terminal airspace
Lateral-vertical approach**

Multiple ( air, land, marine)

* Propagation errors are affected at different times and places by components of solar storms
* GPS propagation variations are not correlated with Loran-C propagation errors.
** Vertical-guided "precision” approaches require WAAS or LAAS augmentations.
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“While the Administration continues to evaluate the long-term need for
continuation of the Loran-C radionavigation system, the Government
will operate the Loran-C system in the short term. The U.S.
Government will give users reasonable notice if it concludes that
Loran-C Is or Is , SO that users will have
the opportunity to transition to alternative navigation aids. With this
continued sustainment of the Loran-C service, users will be'able to
realize additional benefits. Improvement of GPS time
synchronization of the Loran-C chains and the use of digital
receivers may support improved accuracy and coverage of the
service. Loran-C will continue to provide a supplemental means of
navigation. Current Loran-C receivers do not support nonprecision
Instrument approach operations.”

— 2001 US Federal Radionavigation Plan




Action

Determine if Loran can provide the
accuracy, availability, integrity, and
continuity to support non-precision
approach for aviation and harbor

entrance and approach for maritime.

Determine if Loran can provide
benefits to timing and frequency
users.

Determine if Loran can provide
navigation, timing, and frequency
benefits in a cost effective manner
(i.e., B/C >1.0).

Review results of evaluation and
make recommendation to Secretary
of Transportation.

Announce US Gov’t Decision
regarding future of Loran.

Responsibility

Loran Evaluation Team will provide
report to the Department of
Transportation NLT 31 March 2004.

Loran Evaluation-Team will provide
report to the Department of
Transportation NLT 31 March 2004.

Loran Evaluation Team will provide
report to the Department of
Transportation NLT 31 ‘March 2004.

Positioning and Navigation
(PosNav) Committee of the
Department of Transportation

Secretary of Transportation
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Loran Evaluation Team

Internal FAA

compiles technical
findings and BCA Data
into Draft Report

Review

Internal USCG

December 2003

Volpe | [ FAATC

Secretary of

Transportation
Announces Decision

Review

Department of
Homeland
Security

Loran Evaluation Team
compiles comments
Into Final Report

March,2004

\ 4

PosNav Committee
members review the
report

PosNav Committee
recommends decision
to SecDOT

PosNav Committee
meets to discuss report
findings and determine
what recommendation
should be forwarded to

The Secretary of
Transportation




Performance Requirement

Accuracy (target)
Accuracy (minimum)

Alarm Limit (target)
Alarm Limit (minimum)

Integrity

Time-to-alarm
Availability (minimum)
Availability (target)
Continuity (minimum)
Continuity (target)

Value

307 meters
802 meters

556 meters
926 meters

10-"/hour
10 seconds

99.9%
99.99%

99.9%
99.99%

(Source: FAA Loran Evaluation Report, June 2002)




GPS/Loran

Flight Testing Results will be reported out on Thursday

Integrated GPS/Loran receiver for general aviation also being
developed by Free Flight Systems and Locus




Performance Requirement Value

Accuracy (target) 10 meters, 95%
Accuracy (threshold) 20 meters, 95%

Alarm Limit (target) 25 meters
Alarm Limit (threshold) 50 meters
Integrity (target) 3x10%
Time-to-alarm 10 seconds
Availability (threshold) 99.7%
Availability (target/VTS) 99.9%
Continuity (threshold) 99.85% over 3 hours
Continuity (target) 99.97% over 3 hours

(Sources: FRP, DOT Task Force, TASC DGPS Mission Needs Analysis: Harbor Entrance and ~ Approach,
IMO Resolutions A.815(19) and draft revisions to A.860(20))




GPS/Loran

Signal Processor

77 X 51 mm
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Front End & ADC
77X 47 mm
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GPS/Loran



SDGPS DGPS

— 10cm (1o- 68%)
— 15cm (10- 68%)

SkyFix Beams
( )

SkyFix




DGPS (SkyFix Premier)

GPS RTCM
MultiFix 3
DGPS ( Premier) RICM
SDGPS DGPS (SkyFix XP)
GPS MultiFix 4
XP GPS

Error Free GPS




GPS
GPS
Thales ZX- GPS Strobe Edge




Standard DGPS vs, SkyFix XP

Harfrnnal residual

Standard DGPS vs. SkyFix XP
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