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The Enhanced Loran (eLoran) System

B Internationally Standardized PNT System (Positioning Navigation
and Timing)

B Latest evolution of the LOng RAnge Navigation system

M Meets Accuracy, Availability, Integrity and Continuity requirements
of

" Aviation non-precision instrument approaches
Maritime harbour entrance and approach manoeuvres
Land-mobile vehicle navigation

Location-based services

Precise source of time and frequency for applications such as
telecommunications

B Independent, Dissimilar complement to GNSS Systems
" Uses a different part of the electromagnetic spectrum
" Time traceable to UTC independently of GNSS
" Interoperable with GNSS for positioning, navigation and timing
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Other Loran Facts

B Loran/Chayka networks in many countries/regions

" USA, Europe, Russia, Saudi Arabia, China, Japan, India,
South Korea

= All funded and active with different functional capabilities
M Interference Immunity

" Not susceptible to GPS impacting interference

" Unique adaptive notch filtering to mitigate LF interference
B 100KHz LF Transmission Frequency

= Different part of spectrum to GNSS (1-2 GHz)

= Better building penetration
M Pulsed signal transmission

= Allows separation of ground/skywave

= Different to DCF77 or MSF 60KHz
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10 Jul, 2009 11 Jul, 2009
Senate Coast Guard Senate Homeland Security
26 Jun, 2009 Authorization Act provides $37 million Appropriations Act provides $18 million
House provides $36 million per year in FY 2010 and FY 2011. until January 4, 2010.
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| |
Jan 09 Jan 10
President submits Administration’s Congress
budget request to Congress Conference
for the next FY Committee
Feb September
Fact-finding and briefing Invited to brief US PNT Letters sent by UK
tour in the US Advisory Committee Ministers for Shipping
Mar Jun and Security
Sep
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Recent Events

B Press Release, 30 May 2007

" “Today, the General Lighthouse Authorities of the United Kingdom and
Ireland announce the award of a prestigious fifteen-year contract to VT
Communications (part of VT Group plc) for the provision of a state-of-
the-art enhanced Loran (eLoran) radionavigation service to improve
the safety of mariners in the UK and Ireland”

" 15 Year Funded Program by UK Government (Dept for Transport)
B Anthorn Progress

= 7 July 2007 — experimental transmitter moved from Rugby

" 1 October 2007 — first signals from Anthorn for test and verification

" 1 December 2007 — trial signals operational

® 21 January 2008 — UK eLoran Station “Enters Service”
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There is growing, strong, cross-government support
for eLoran

Department for

Transport

A occn. FCO
% COMMONWEALTH OFFICE

(%)Ministry of Defence eLoran

R Y
Home Office
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Source: VT Communications
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Chronos Testing

B Chronos Commissioned to “Type Approve” eLoran for
Telecom Network Stability

M ITU G.811 used as Benchmark

" = Standard Network Stability metric for a Telecom
Primary Reference Clock (PRC)

" =GPS

"= =Cs
B Will eLoran step up to the mark?
B Used two test setups....
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Test Set-up #1 — Lab Test Bench
Universal Tel GPS Rx
Counter Timer
| CsRef gu e GPS Engine
Counter Timer g
Universal
Counter Timer Loran RX
! B interface to
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SyncWatch
Probe

SyncWatch
Probe

a central
Server via
GPRS or LAN

www.svyncwatch.com
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TIE Data — GPS Rx (x2) v Loran Rx — Test Setup #1

om Timehs Analvres
Phacndmu-n-msolm'fs 959 9 mMe, Fo+2 0480000 MLz, 2006/11/30; 04 28:2)
1 MPSIII2A Test 987, A-SWII GPS. 8-Ce/33120, 2048 MH:z, Samples 156372, Gate ) 5. Rel ch2: 2 848 MHz, TYTime Dota Onldy. T1 132, S3131A sa 3738 2008/11/30, 84

,

2. HPSIITZA Test 988, A - TSR0, B-Ca/31120. Z040 MHL Samples 158372, Gaole 1 x. Rel ch?. 2 048 MMz TV Time Data Oaly. T1 132 53131 s $250. 2008/11/10. 04282
T HPSIIIZA Test 585 A-LORADD 2048, 8- Co/331200 7048 MHr. Samples: 156372, Gate 1 &0 Rof cd2: 7 048 MHL T Time Data Only. 71152, SI1I2A sa 252. 2006/11730
3o

nuoc {

Lab Cs Offset
=1.3x 1012

2 - Telecom

: : :, 1-Low Cost
uallty GPS Rx : GPS Engine

4 00 hours/dw
days
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Test results - MTIE

Symmetnicom TimeMantar Analyine
MTIE on roomed stea -1 334 mdays 1o 1 8303 days. Fo-2 068 MMz, Fu-999 9 mie 2000/11/30. 0428 23
1. MPSIIRA Test S87. A-SWII GPS. 8- Ce/33120. 2048 MH:. Somples 156372 Gate 15, Rel ch? 2 048 MH:, TYTuse Data Ondy: TT 102 S3100A sn 3736 208811700 04

2. MPSIIZA Test S8E. A - TS300. 8- Co/33120. 2040 MHL Samples 156372, Gete | 5. Rel ch2. 2 048 MHz. T Tme Data Osly. TE1->2 53131 50 6250 20“[!![”. 04282
I NPSHIRA Test $ES A-LORADD 2048, 8- Cu/33120. 2048 MMz Samples: 156372, Gate 1 5. Rel ch2 2 048 MM TYTime Data Osty: T1 152, SI132A sn 252, 2006/11/20

100
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Long Term Testing using Test Setup #2
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International

ILA38 Portland, Maine, USA [ oran

Association

B The Loran community is very much alive o
= 2 Days of Papers, 60 Delegates <3

B Review of Hardware Supply (excluding China and Russia) N J
" Two major transmitter manufacturers Nautel

" Megapulse ~Megapulse - i
= Nautel

" One Global Tx System Integrator i\ /
® Ursanav

" One Supplier of the Tx Loran Timing Suite S?m.
] Symmetrlcom Heartheet of the Ned

® Two Receiver manufacturers
= Reelektronika @L’r ossRate
® CrossRate

= R&D
. . . .

G((ﬂi)?ARDlAN Various Academic & R&D Projects T s
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Loran & Politics

B Basic Stance
® Obama wants to shut off Loran-C.
= Administration has not taken a stance on eLoran.

B Current Law (signed Oct 2009)
" Department of Homeland Security (DHS) Appropriations

® |f Commandant of the Coast Guard certifies that Loran-C is
not needed for maritime navigation; and

" Secretary of DHS certifies that the Loran-C infrastructure is
not needed for a backup to GPS.

" Then Loran-C can be shutoff on Jan. 4, 2010. Including
selling all equipment and land associated with Loran-C.
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Loran & Politics (continued)

B Ongoing Debate: |Is eLoran going to be the backup to GPS?
" Solid support for this in Congress.

" PNT Executive Committee and PNT Advisory Board strongly
recommend eLoran as the backup to GPS.

B Question Remainsin U.S.

" Will the Secretary of DHS ignore the scientific/technical
recommendations and terminate Loran-C and with it eLoran?

B Confused?
B US Government Position
= http://pnt.gov/policy/leqislation/bills.shtml#loran
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G/ ARDIAN

GPS
Interference
Detection &

Mitigation

AVAILABILITY
ACCURACY
RELIABILITY

anD
INTEGRITY
ASSESSMENT NPLE

for TIMING and Eggumw?.c
NAVIGATION

LLINE R
Imperial College
London

A Technology Strategy Board
funded collaboration
Technology Strategy Board

Charles Curry, B.Eng, FIET
MD — Chronos Technology Ltd
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GNSS Availability, Accuracy, Reliability anD Integrity Assessment
for Timing and Navigation

Research Data Gathering necessary to create a GPS Interference
Detection & Mitigation (IDM) network

At point of use, 24x7x365

for mission & safety critical applications

Which use GPS (or GNSS) signals

Leveraging eLoran signals for QoS determination

UK Government Funded R&D Project (>£2m)
= through Technology Strategy Board

GNSS - Global Navigation Satellite Systems — e.g. GPS, Glonass, Galileo, Compass, QZSS

Q0S - Qua VRl Sl _ee—
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Buy GPS Janmers for L1 NETWORK CTS-GBOX from C.T.S Technol... hitp://www.tradekey.com/product_view/id/999082 htm

o It appears that you have not registered with TradeKey.com. Please click here to register now.

Sign In | Join Fres | Help | Inquiry Basket R ES ¥ MRX EY MF

@TRADEK EY
Your Auwy "o Glubx Tracdw
Home  SellOffers BuyOffers Products  Companies Member Area
3,491,087 Registered Users Latest Products | Add New Product | My Products | Free Product Alert
Ads by Google (3 aPs GRS A EREGPS GPS Salellie Images GPSv 4

Home > Progucts > GPS Jammers for L1 NETWORK CTS-GBOX

Silverhan

C.T.S Technology Co., Limited

: membu R GPS Jammers for L1 NETWORK CTS-GBOX
' CI8-GBOX [CTS-GBOX] [China)

Member Since Oct 2007
Posted Date: June 16, 2009

s & Siverée UG | Rate this company
Products Catalog (25) _ -
» Caliphone Jamener | Send Emal Add to Basket
» GPS Jammer 05
» Metal detactor Moz (o2 Dt
Sell Offers (100)
Contact Details Description Contact Now 3]
TrustProfile (300 Points) 1. 25W out put Big power, Up to 300M Coverage Send Email
2. GPS L1 network Click here to contact
3247 m\g time mm this cOmpanv
A 11NYAMN s ouunnky
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The GAARDIAN - Partners

SEARCH &
R\l)l ONAVIG \l|

Imperial College
London

07/11/2009

B GLA- General Lighthouse Authorities )
"  User Community - Maritime ETQ
"= eloran

B Imperial College London - Dept of Civil Eng
®  User Community - Transport
® Integrity Monitoring Algorithms

University of Bath - Dept of Electrical & Electronics
®  GPS & Space Weather

BT — Adastral Research Laboratories E Ordnangce
"  User Community — Telecoms —— = Survey

Ordnance Survey
®  User Community — Land Geolocation
NPL — National Physical Laboratory
" Time, UTC Traceability
Chronos Technology Ltd
" Real time Timing measurement to ns granularity

®  GPS products, components & system integration N PL
®" GAARDIAN Project Leader National Physical Laboratory

chenns

TECHNDLOEY
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G/ ARDIAN

GPS satellites GPS sateliites

«

SERVER % THIRD PARTY DATA
eLORAN Ed Ditferentaal GPS eLORAN
5 Ed Difterential LORAN
: s
USERS @ fd USCE NANU Advisories
: -

USCG - US Coast Guard

NANU — Notice Advisory to _
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GAARDIAN = Deliverables

B Develop 24x7 web enabled IDM sensors
" |DM - Interference, Detection & Mitigation
® Which can be deployed as networks

B Locally deployed networks of IDM sensors in the vicinity of the user
GAARDIAN will deploy trial sensors to analyse data

" Reduce data at source without losing “content”

" Heartbeats and “Event” communication back to Server

® Store for user viewing over internet

B Enable Real-Time GPS, Galileo, Glonass or eLoran (PNT) monitoring
J " For Mission/Safety critical users at point of use

GAARDIAN
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GAARDIAN - IDM Sensor

M IDM Sensors based on Chronos SyncWatch probes

= Watching GPS & elLoran Signals
B Time Interval Error (TIE) Monitoring between PNT signals from BT
B Embedded Linux to process TIE and PNT data

= Algorithms from CTL, GLA, ICL and UoB

" Event severity and manageability discrimination

" Adaptive thresholds
—I B Communications to Server via GPRS, LAN or WAN

= 24x7 warning of events

Eﬁ; T 4
TIE Linux PC GPRS
b Com ar_ | Embedd | LAN
P Algori W,

07/11/2009 Chronos Technology Ltd, Stowfield House, Upper Stowfield, Lydbrook, Gloucestershire, GL17 9PD 27
www.chronos.co.uk T: +44 (0) 1594 862200, F: +44 (0) 1594 862211



http://www.chronos.co.uk/

Stratum 1 Frequency
1 PPS and 10 MHz outputs.
External Loran H-Field antenna

Completely independent from
GPS

Can deliver PRS frequency and

—~ LT’ME UTC traceable time and timing
R e with single transmitter.
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Thank You & Questions

Charles Curry B.Eng, (Electronics) FIET
Founder & Managing Director
Chronos Technology Ltd

charles.curry@chronos.co.uk
Www.chronos.co.uk
www.syncwatch.com
www.qgps-world.biz
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