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1. INTRODUCTION

1.1 Overview

Cospas-Sarsat is a satellite system designed to provide distress alert and location data
to assist search and rescue (SAR) authorities, using spacecraft and ground facilities to
detect and locate the signals of distress beacons operating on 406 megahertz (MHz).
The position of the distress and related information is forwarded by the responsible
Cospas-Sarsat Mission Control Centre (MCC) to the appropriate national SAR
authorities. Cospas-Sarsat’s objective is to support search age-tescue authorities
worldwide, whether at sea, in the air, or on land.

The purpose of this document is to provide Rescue @oordination Centre (RCC)
personnel and SAR Point of Contact (SPOC) persannel with an overview of the
Cospas-Sarsat System, its evolution and an understanding of the contents and types of
Cospas-Sarsat distress alert messages. ThiswiHl allow RCCs to prosecute SAR
incidents involving Cospas-Sarsat distress~ alerts” in an informed manner.
Furthermore, the document also provides information on 406 MHz interference which
can impact 406 MHz distress alerting.

1.2 Document Organisation

Section 1 provides informafion onythe concept of the Cospas-Sarsat System and its
vision. In addition, the seCtion inCludes several topics of relevance to RCCs which are
Doppler location progessing procedures, 406 MHz interference, 406 MHz direction
finding, future implementation of the medium-altitude earth orbit SAR system
(MEOSAR), thédnternational Beacon Registration Database (IBRD), etc.

Section 2 provides information on Cospas-Sarsat distress alert data distribution
principles.

Section 3 gives a brief overview of Cospas-Sarsat beacon coding.

Section 4 provides detailed information on the content and types of Cospas-Sarsat
406 MHz distress alert messages.

Section 5 is a standard form for RCCs to provide reports on 406 MHz beacon SAR
incidents.

Section 6 gives real world examples of 406 MHz distress alert messages.
Section 7 lists some frequently asked questions by RCC personnel.

Annexes A, B, C and D provide a Glossary, MCC address and contact numbers, data
distribution regions and a suggested RCC personnel Cospas-Sarsat course.
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1.3 Reference Documents

The Cospas-Sarsat documents listed below are available free-of-charge from the
Cospas-Sarsat web site at www.cospas-sarsat.org:

C/S G.003 - Introduction to the Cospas-Sarsat System.

This document provides detailed information of the System history, Programme
Management, concept of operation and a description of the various components. This
is the ideal document to read to obtain a general understanding of the of the
Cospas-Sarsat System.

C/S G.005 — Cospas-Sarsat Guidelines on 406 MHz Beacon Coding, Registration and
Type Approval.

This document was developed as an aide to help in undergtanding beacon coding,
registration and type approval. It also assists in the whderstanding of the more
complex beacon technical specification document, C/S T001 and complements it.

C/S P.011 — Cospas-Sarsat Programme ManagementPolicy.

As the name suggests this is a high level docGiient that provides information on all
aspects of the System and its managemeqt\and, ui-the main, is intended for senior
Managers.

C/S A.001- Cospas-Sarsat Data Distributiefd?lan (DDP)

This document provides operatigstal guidance to MCCs for the exchange of alert and
system data between MCCs énd to RGCs.

C/S A.002 — CospassSarsat Mission Control Centre Standard Interface Description
(SID)

This documept\(provides information on message content and formats for the
automatic exchange of data between MCCs and to RCCs.

C/S T.001 — Specifications for Cospas-Sarsat 406 MHz Distress Beacons

This document defines the specifications for the development and manufacture of
406 MHz distress beacons and the beacon message content.

C/S S.007 — Handbook of Regulations on 406 MHz Beacons

This document provides a summary of regulations issued by Cospas-Sarsat
participants regarding the carriage of 406 MHz beacons and includes information on
the coding and registration of 406 MHz beacons in each country.

The document listed below is available from the International Maritime Organization
(www.imo.org) or the International Civil Aviation Organization (www.icao.int) for a
fee:

Doc 9731 —AN/958 — IAMSAR Manual (International Aeronautical and Maritime
Search and Rescue Manual).


http://www.cospas-sarsat.org/
http://www.imo.org/
http://www.icao.int/
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1.4  Cospas-Sarsat Mission and Vision

Mission Statement:

The International Cospas-Sarsat Programme provides accurate, timely and reliable
distress alert and location data to help search and rescue authorities assist persons in
distress.

Obijective:

The objective of the Cospas-Sarsat System is to reduce as far as possible, delays in the
provision of distress alerts to SAR services, and the time required to locate a distress
and provide assistance, which have a direct impact on the probability of survival of

the person in distress at sea or on land. b

1.5  Basic Concept of the Cospas-Sarsat System Qbe
S &

The System is comprised of: %2

o satellites in low-altitude Earth orbit (IQBBSAR) and geostationary orbit
(GEOSAR) that process and / ord@ﬁy %les transmitted by distress
beacons;

e ground receiving stations cal@%cé@%r terminals (LUTSs) which process
the satellite signals to Io%{a‘le b@ n; and

e MCCs that provide th@stre rt information to SAR services.

@ro

FI@gé 1. 1Qospas Sarsat Space Segment

In contrast to older generation 121.5 MHz analogue beacons, both LEOSAR and
GEOSAR satellites support 406 MHz digital beacons. Additionally, each LEOSAR
satellite includes a 406 MHz processor/memory module that stores the digital
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messages received from 406 MHz beacons. The contents of the satellite memory are
continually transmitted to Earth, thereby eliminating the need for the satellite to have
simultaneous visibility of the beacon and a LUT for detecting and locating the beacon.
In effect, after a satellite has received the 406 MHz beacon transmissions, the signals
stored in the satellite memory are made available to every LUT in the Cospas-Sarsat
System, thereby providing complete global coverage. Local mode coverage is when
there is mutual visibility between the LUT, satellite and beacon.

Figure 1.2: Local and Global Mode Coverage
hA
%{?4{}? > g Mutual Visibility

S Satellite - Beacgn - LUT
Local 8 rage

Beacon to Satellite
Visibility

Users in distrw have to wait for a LEOSAR satellite to pass into view of their
location. To ress this limitation, in 1998 Cospas-Sarsat incorporated GEOSAR
satellites to complement the service already provided by LEOSAR satellites.
GEOSAR satellites are at a fixed position relative to the earth, and provide continuous
coverage of a specific geographic region. Since geostationary satellites do not move
with respect to the earth, the GEOSAR system cannot determine beacon location
unless this information is transmitted in the beacon's digital message. Many 406 MHz
beacon models incorporate a satellite navigation receiver to determine their own
position and transmit this information in the distress message.
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Figure 1.3: Basic Concept of the Cospas-Sarsat System
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Notes:

COSPAS - Space system for the search of vessels in distress (Russia)
SARSAT - Search and rescue satellite-aided tracking system (USA)
MSG - Meteosat second generation satellite (EUMETSAT)

GOES - Geostationary operational environmental satellite

INSAT - Indian geostationary satellite

GEOLUT - Local user terminal in a GEOSAR system

GEOSAR - Geostationary satellite system for SAR

LEOLUT - Local user terminal in a LEOSAR system

LEOSAR - Low Earth Orbit satellite system for SAR
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There are occasions when the beacon may be blocked from view of the stationary
GEOSAR satellite but is visible to a polar orbiting LEOSAR satellite. This is
depicted in Figure 1.4 below.

Figure 1.4: GEOSAR and LEOSAR Complementary Service

Path of LEO
satellite.

GEO Satellite

&

1.6 Doppler Location Proce@\

The Cospas—Sarsat System pIo @oppler principles, using the relative motion
between a satellite and \ﬁgbeacon to calculate the location of that beacon.

This technique produ osition line, upon which are two positions, one either side
of the satellite’s tra er the ground. One is the actual position, and the other is the
“mirror image”%?ée other side of the satellite’s track (see Figures 6.3 and 6.4). This
ambiguity is ed when a subsequent satellite pass detects the same beacon.

The frequency time plot in Figure 1.5 is representative of a 406 MHz signal heard by
a LEO satellite passing over a stationary transmitter on the surface of the Earth. Each
dot represents one digital burst from the beacon. The point of inflection of the curve
represents the point in time where the satellite was closest to the transmitter (TCA —
Time of Closest Approach). The actual shape of the curve can be used to determine
the distance the transmitter was from the satellite track. A minimum of three bursts is
required to calculate a Doppler location. However, under some circumstances a
combination of LEO and GEO processing can provide a location from very limited
beacon bursts.

Using this information, and by knowing where the satellite was at all times during the
pass, it is possible to plot two lines which represent the distance from the satellite
track to the transmitter. Then, knowing the time of closest approach of the satellite, it
Is a simple matter of drawing perpendicular lines from the point on the satellite track
at TCA to the lines representing the distance between the transmitter and the satellite
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track. The intersection of these lines represents two possible locations for the
transmitter, one the actual location and the other its mirror image.

RCCs should be aware that each location has a probability of error associated with it
and this is processed as an error ellipse around each position with a 50% probability
that the beacon is within the error ellipse. Error ellipse information is not provided to
RCCs in the normal course of events however RCCs should be aware that the Doppler
location provided is not flawless.

An error ellipse analogy can be considered to a wise navigator who thinks of a dead
reckoning position as a circle, with a radial error appropriate to the situation. If his
estimate of speed is believed to be less reliable than his estimate of direction of travel,
he may think of the area of uncertainty as being an ellipse, with the long axis along
his course line. If the speed is more accurate, the long axis is-gefpendicular to the
course line.

Ambiguity resolution is the process of determining wwhich of the two computed
Doppler solutions of the transmitting beacon is thexgal position and which is the
image , or “mirror” position. A subsequent satellife pass can be used to resolve the
ambiguity between the actual location and its mifror (se€kigure 6.4).

An estimate of the true and image locatigh canfalso be calculated by taking into
account the Doppler frequency change galsed hy‘the earth’s rotation when computing
the Doppler solutions. This ambigqity resglution technique is dependent upon the
stability of the transmitted frequepcy of 406-MHz distress beacons.

If the LUT cannot calculate‘a>Dopplér location then the beacon identity information
contained within the sighal willybe processed and transmitted to an RCC. With
location protocol beacens an encoded position may also be included.

Figure 1.5 depietsva real world detection by the New Zealand Wellington LEOLUT
and Sarsat-11 satellite of two USA Antarctic orbitography beacons. These special
beacons transmit a burst every 30 seconds and are used to update the satellite orbit
parameters in a LEOLUT. Note the Doppler curve from which the location of the
beacon is determined.

The location obtained from the Wellington LEOLUT for this detection was:

Hex ID: ADC268F8EOD3730 - USA/ORB NOAAOOB
TCA 9Jan 2008 16:46:24.16 UTC, Bursts - 32
Position A - 77.8468S 166.7149E, Probability 98%
Position B - 84.3815S 173.2486E

Hex ID: ADC268F8EOD3780 - USA/ORB NOAAOOA
TCA 9 Jan 2008 16:46:24.16 UTC, Bursts — 31
Position A - 77.8479S 166.7159E, Probability 99%
Position B - 84.3851S 173.2607E
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Figure 1.5: Representative Doppler Curve
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1.7  Interference on 40 @Iz >
S

The International Tel munication Union (ITU) has allocated the 406 MHz band
for low distress power beacons. Nevertheless there are unauthorised signal sources in
various areas world radiating in the 406.0 — 406.1 MHz band. Interferers
degrade the performance of the Cospas-Sarsat System and reduce the probability of
detecting real beacon messages. The Cospas-Sarsat System itself can be used to
detect and locate the source of some of these interferers from suitably equipped LUTS.
Unlike the processing of 406 MHz digital beacon signals, no identification code is
available from an interferer. An interfering source can only be identified by
determining its location.

Persistent interferers are reported by MCCs to ITU through the Cospas-Sarsat
Secretariat or their national spectrum management agencies. In addition, some MCCs
also transmit 406 MHz interferer alerts to RCCs using the SIT 185 sixteen paragraph
message format which is discussed in section 4.

Figures 1.6 and 1.7 provide graphical information on a typical 406 MHz interferer
detection.
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Figure 1.6: 406 MHz Interferer Time and Frequency Plot
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1.8  Direction Finding on 406 MHz Beacons

Most 406 MHz beacons transmit on 121.5 MHz for direction finding (DF) purposes
by SAR aircraft. However, homing on the 406 MHz burst is also being undertaken by
some SAR authorities. The 406 MHz burst transmission on 5 watts is 200 time
stronger than the 25 milliwatt sweeping tone transmission on 121.5 MHz. Direction
finding on 406 MHz allows the SAR aircraft to accurately track the course to the
406 MHz beacon. The US Coast Guard has reported locking on to 406 MHz beacons
by SAR aircraft from 150 nm away at an altitude of 25,000 feet.

1.9  System Development - MEOSAR
have confirmed their plans to include 406 MHz search rescue repeater

instruments on their respective constellations of medium-al é Earth orbit (MEO)
global navigation satellites (GPS, Glonass and Galileo).

The USA, Russia and the European Commission / European Sr;ggency (EC/ESA)

The Cospas-Sarsat MEOSAR system, based upon t constellations will provide
near instantaneous global coverage, an accurate™~ independent beacon locating

capability (i.e. no reliance on a navigation iver{in the beacon to determine
location), and robust beacon-to-satellite co icatibA links. Furthermore, because
of the number of satellites planned and e ch ristics of their medium altitude
earth orbits, the MEOSAR system pr high levels of redundancy and

resistance to beacon-to-satellite blo es. éhe system is expected to be operational
in the 2016-2017 time-frame. Q\
\’()

Figure é‘\l\/l C@'AR Concept of Operation
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1.10 International Beacon Registration Database (IBRD)

Cospas-Sarsat provides an online facility (www.406registration.com) to allow users to
register their beacons and provide information that can be of great use to SAR
services in the event of beacon activation. This includes beacon owner contact
information, emergency points of contact details, specific aircraft or vessel
identification data, the make/model of aircraft or vessel in distress, communication
equipment available, and the maximum number of persons that might be onboard.

The IBRD is particularly useful when no established national database is available, or
when Administrations cannot provide 24-hour per day, 7-day per week access to their
national database. SAR services are able to query the IBRD directly over the Internet,
using a password that has been requested by their Admm&}tratlon from the
Cospas-Sarsat Secretariat.

More detailed descriptions of various aspects of the IBB@are available in other
documents which can be obtained from the CospagsSarsat Secretariat or from
WWW.COspas-sarsat.org. 0Q

The RCC user interface to search for beacons in the IBR@ls provided below:

Figure 1.9: IBRD‘@% L@Q%)l nterface

INTERNATIONAL 4068 MHz BEAC@G@TION DATABASE (IBRD) SYSTEM

"\ Hand b lp ot Wils age !
SAR "Jur (search options)
eacon Regeiraton Type ‘lﬂx Lot Upamtsd @

EPRE ™ -
ox bore Ll Ake
6 ca On B &
o Ve A

Search results: 0 - 0 of 0 registered baacon matches.
Dase (E MRS} Vessed Name / Roadio Call Sign /
Sedect Beacon 1D Country Last Beacen Type | Owmer's Nomme (ELT) Vehicle Manufacturer - Model/ Aircraft Tall Number /
Updated (PLE) Vehicle Typs Usagn Inla

1.11  Non-responsive SPOCs and RCCs

RCCs should be aware that the IMO COMSAR (communications and search and
rescue) sub-committee has noted that there are known and documented problems in
regards to RCCs initiating SAR action in response to Cospas-Sarsat distress alerts. It
was further noted that the Cospas-Sarsat System successfully delivered distress alerts
but the RCC did not respond. It was recognised that the fault lay in the SAR response
system and not with the delivery of alerts by Cospas-Sarsat MCCs. Given the
foregoing the sub-committee indicated that if an RCC was unable to respond then an
associated/backup RCC should undertake coordination of the SAR response. The
IMO/ICAO Joint Working Group is considering this matter further. RCCs should


http://www.406registration.com/
http://www.cospas-sarsat.org/
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advise their support MCC of their associated backup RCC along with the address and
contact numbers and if they are operational on a 24/7 basis.

1.12 MCC Communications with RCCs

Cospas-Sarsat MCCs, in the main, deliver distress alerts to RCCs via AFTN
(aeronautical fixed telecommunications network) and facsimile. Each message has a
unique message number and is sequential. RCCs should ensure that they are no
missing messages by checking the sequential numbers and if there are any, then the
RCC should request a repeat of the MCC for the message be retransmitted.

Cospas-Sarsat MCCs undertake regular communication checks with the RCCs they
support. An MCC might also consider the transmission of regular operational alerts
to an RCC to not warrant a communications check. The'IMO COMSAR
sub-committee indicated that RCCs should positively acknowletige receipt of distress
alerts. This is in addition to any integral communications sysfem acknowledgement in
place like the AFTN distress priority SS message acknowigdgement.

1.13 Conduct of Beacon Tests

On occasions the RCC may wish to conduct406 MHz-beacon tests for SAR training
purposes or on behalf of others, e.g. a beacop owngr er supplier.

Activating a beacon for reasons othérsthan 46, indicate a distress situation or without
the prior authorisation from a Cgspas-Satsat MCC is considered an offence in many
countries of the world, and couleiresult ia-prosecution.

406 MHz beacons are (designed, with a self-test capability for evaluating key
performance charactepistics. Initiating the beacon self-test function will not generate
a distress alert incshe” Cospas-Sarsat System. However, it will use some of the
beacon's limitedPattery power, and should only be used in accordance with the
beacon manufacturer's guidance.

If a beacon is inadvertently activated in its operational mode the RCC should contact
its associated Cospas-Sarsat MCC as soon as possible. The contact details for
Cospas-Sarsat MCCs throughout the world are provided in Annex B.

In rare circumstances there may be a need to activate a 406 MHz beacon in its
operational mode for test or training purposes. Regardless of the beacon's location or
the duration of activation, a 406 MHz beacon would be detected by at least one
GEOLUT and it might also be detected by every LEOLUT in the System. The
resulting distress alert message would be routed to every MCC in the Cospas-Sarsat
System. Consequently, a great deal of coordination is required to ensure that all
MCCs throughout the world are aware of test transmissions from beacons in their
operational mode and that they have programmed their equipment to respond
accordingly.
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Requests to conduct a live beacon test should be directed to the Cospas-Sarsat
Mission Control Centre that services the location in which the test is planned. When
making a request the following information should be provided:

e Objective of the test;

e Description of the test;

e Location of the test;

e Date, time and duration of the test;

e Beacon Hex ID (15 hexadecimal characters); and

e Point of contact for the test.

D

Some countries provide specific guidance on the conduct o @on testing and make
the information available on web sites. One such web S|te
http://beacons.amsa.gov.au/Maintenance/Testing.asp

1.14 RCC Course on Cospas-Sarsat @0

Cospas-Sarsat has developed a model cours Ng@operators and this course can
be adapted for RCC personnel. TyplcaIW&J urse will include Cospas-Sarsat
data distribution procedures, message acon coding and communications.
More information is provided in An

p \n@‘ Q}

Under the auspices of the U s Programme on Space Applications, the
Office for Outer Space A \g OSA), some MCCs have jointly organised
five-day training courses ;on llite-Aided Search and Rescue for RCCs and

SPOCs” within the serV|ce area. These courses have been held in Australia,
India, South Africa\é ain and the USA in recent years.

L&

- END OF SECTION 1 -
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2. COSPAS-SARSAT DATA DISTRIBUTION PRINCIPLES

2.1  The Cospas-Sarsat Data Distribution Plan

Cospas-Sarsat alert data generated by LEOLUTS, (which can detect beacons locally in
near real-time, or globally, from recorded data) or by GEOLUTs (which detect
beacons in real-time) have to be distributed to the appropriate RCC, according to the
position of the distress or the country code. Due to the high degree of redundancy in
the Cospas-Sarsat Ground Segment (each operational LEOLUT is capable of
providing essentially the same data in the global mode of operation, likewise each
operational GEOLUT pointing to a geostationary satellite proytdes the same alert
data), such distribution must be co-ordinated and redundani.data filtered out of the
ground communication network.

Each LUT is linked to an associated MCC and alert\messages are forwarded to the
appropriate RCC through the MCC communicatiofprietwork, in accordance with the
procedures described in the Cospas-Sarsat.‘Data Bistribution Plan (document
C/S A.001).

2.2  MCC Data Distribution Regigns’and-MCC Service Areas

An MCC service area is that partofthe word within which a Cospas-Sarsat alert data
distribution service is providedty that MCC. An MCC service area is defined by the
list of SAR Point of Contaets.® SPOCs are RCCs or other recognised national points
of contact that will use_the dist@ss’ alert data to enable fast and effective rescue of
persons in distress. The-MCC service area will usually include the search and rescue
regions (SRRs) ofdhe RCCs. SRRs are defined and coordinated internationally by
ICAO and IM@+@nd assigned to the aeronautical, maritime or Joint RCCs established
by Administrations.

Each Cospas-Sarsat MCC will establish appropriate arrangements with all the
countries/SPOCs in their service area on communication links to be used for the
distribution of alert data. If such arrangements have not been made for a particular
country in the MCC service area, the MCC will notify its own national SAR authority
of any Cospas-Sarsat alert in that country’s SRR, for handling in accordance with
national SAR procedures.

MCC Service Areas, in the form of a list of SPOCs associated with each MCC, are
described in the Cospas-Sarsat Data Distribution Plan, document C/S A.001. When a
Cospas-Sarsat beacon transmission is located outside the Service Area of the MCC
which receives the alert, the alert message is either forwarded to the MCC serving the
area where the distress has been located, or is filtered out (if the alert data has already
been received through another LUT/MCC).
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As an example, the Australian MCC (AUMCC) service area supports 20 SPOCs
within six SRRs, Australia, Fiji, New Caledonia, New Zealand, Papua New Guinea
and Solomon Islands and this is depicted in Figure 2.1 below.

Figure 2.1: Australian MCC Service Area and Search and Rescue Regions

To further improve the Q}}rib \A of operational information amongst a growing
number of Cospas-Saﬁ MCCs, MCC service areas have been regrouped to a small
number of data diﬁji tion regions (DDRs). One MCC in each region, acting as a
node in the ¢ nication network, takes responsibility for the exchange of data
between the Rs. Figure 2.2 illustrates the flow of alert messages in the
Cospas-Sarsat MCC network.
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Figure 2.2: Simplified Flow Diagram of Cospas-Sarsat Distress Alert Data

DATA DISTRIBUTION
REGION (DDR)

To/From Other DDRs

F 3

The world is divided into six DDRs and an exa@p\e of<§b South West Pacific DDR is

depicted below. %2) N
Q7 O

Figure 2.3: South West Paeﬁ DEQ ith MCC Service Areas
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Annex C provides a complete list of the six DDRs and identifies all the countries
supported by each MCC. An RCC should approach the MCC that supports that
country in the first instance to seek assistance on any Cospas-Sarsat distress alert or to
establish further information.

- END OF SECTION 2 -
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3. COSPAS-SARSAT BEACON CODING

3.1  Characteristics of a 406 MHz Beacon
The basic characteristics of 406 MHz beacons are:
e Transmission of a 5 watt radio frequency burst of approximately
0.5 seconds duration, every 50 seconds;
e stable carrier frequency;
e high peak power to increase probability of detectio#;
o frequency stability to assure accurate location;
e phase-modulated pulse with a digital message;

e low duty cycle to provide a multiple-access capability of more than
90 beacons simultaneously operatifigrin view of a polar orbiting satellite;
and

e low mean power consumptipp-with-at feast a 24 hour operating lifetime at
minimum temperature.

An important feature of 406<{MHz efhergency beacons is that the digitally encoded
message provides such jnformatieh as the country of beacon registration and the
identification of the vessglor airCraft in distress, and optionally, position data derived
from internal or exterhal navigation receivers.

An auxiliary tfansmitter (homing transmitter) operating at 121.5 MHz can be included
in the 406 MHz beacon to enable suitably-equipped SAR forces to home on the
distress beacon. Alternatively, some SAR services have the capability to home on the
406 MHz signal.

Beacons can be activated either manually or automatically by immersion or shock.
International regulations applicable to 406 MHz beacons are documented in section 6
of document C/S S.007 and include performance standards for 406 MHz beacons,
guidelines to avoid false alerts, maintenance and testing, etc.

3.2 Beacon Types

The Cospas-Sarsat System provides alerting services for the following types of
beacons:
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e Emergency Locator Transmitters (ELTSs) for aviation use;

e Emergency Position-Indicating Radio Beacon (EPIRBs) for maritime use;
and

e Personal Locator Beacons (PLBs) for applications which are neither
aviation or maritime.

Figure 3.1: Beacon Types

EPIRB
Housed in a float
free bracket

ELT to Nav interface

Cospas-Sarsat also provides alerting services for Ship Security Alert System (SSAS)
and EPIRBs associated with Simplified VVoyage Data Recorders (S-VDRs). These
beacon types are carried under the IMO’s Safety of Life at Sea (SOLAS) Convention.
Distress alerts from EPIRBs associated with an S-VDR are distributed as normal
distress alerts and can only be identified through a beacon registration database.

The distribution of SSAS alerts within the Cospas-Sarsat Ground Segment uses a
modified version of the standard data distribution procedure and distributes the SSAS
alert only to the MCC which services the flag of the vessel. The ship security alert is
then distributed to a single point of contact identified by the Flag State as its
“competent authority”, per the SOLAS Convention, Chapter XI-2, Regulation 6.2.1.



3-3 C/S G.007 - Issue 1 - Rev.5
October 2013

Figure 3.2: Other Beacon Types

SHIP SECURITY
SSAS

<
3.3  Beacon Coding (0 4
Beacon coding is best explai @Ssroom environment and as indicated in
section 1.14, courses can b y MCCs for the RCCs that they support.

Knowledge of beacon codin WIU%f&CIlItate a comprehensive understanding of the
Cospas-Sarsat dlstres mess

Beacon messages@ comprised of a message preamble which is the combination of
the 160 ms of, toimodulated carrier, the bit synchronization pattern and the frame
synchronization pattern. In addition, various other data fields which provide unique
beacon identification and, depending upon the protocol used, other information that
would be useful to search and rescue authorities can be included in the digital beacon
message.

Beacons are coded using specialised computer PC software and a light pen. A typical
coding implementation scheme is provided in Figure 3.3 below.

Figure 3.3: Coding the Beacon
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Cospas-Sarsat has developed two major categories of beacon message protocols, User
protocols, and Location protocols. User protocols, are short messages and consist of
112 bits of data and include the beacon identification and other important SAR
information, but do not allow for encoding beacon position data. Location protocols
are long messages and consist of 144 bits of data and include encoded beacon position
data as well as beacon identification data.

LUTSs are capable of error detection and correction of the beacon digital transmission
using some special bits in the digital message set aside for this purpose in the beacon
transmission. These special bits are referred to as the BCH code. BCH codes were
invented in 1959 by Hocquenghem, and independently in 1960 by Bose and Ray-
Chaudhuri. The acronym BCH comprises the initials of these inventors' names.

However, there are some bits which are not protected and are-dependant upon the
protocol used. Figure 3.4, Fields of the Short Message Format,shows that bits 107 —
112 are not protected. LUTSs have a finite capability to detect*and correct errors in the
beacon digital transmission. If residual errors are detectein the beacon message then
all coded information is treated as invalid and the message will be distributed solely
based on Doppler location.

Figure 3.4: Fields of the Short Message Format

Bit Frame First'Rritected DataField BCH-1 Mon-Protected
Svnch Synch Data Field
Unmodulated Bit Frame | Farmat | Peotacol | COngie |dentification ar 21-BIT Emergency
Carrier Synch Synch Flag Flag Cpde |dentification plus BCH Code or Mational
(160ms) FPattern | Pattern FPaosition Data Code se
Bits Bit= Bit Bit Bits Bit= Bits Bits
1-14a 16-24 A5 25 27 - 36 37-185 86- 106 107-112
15 Bits 9 Hitg 1 Bit 1 Bit 10 Bits 44 Bits 21 Bits fi Bits

Note: Bits 107 to 112“are not protected and the information contained within these bits
should be tfeated with caution as error detection and correction will not be applied to
these bits. > This information includes the emergency code, activation type and nature
of distress as provided in an alert message.

Figure 3.5: Fields of the Long Message Format

Bit Frame First Protected Data Field BCH-1 Second BCH-2
Synch | Swnch Frotected Data
Field
LInmodulated Bit Frame | Farmat | Protocol | Country | Identification or 21-BIT | Supplementary 12-BIT
Carrier Synch | Swnch Flag Flag Code Identification BCH and Position ar BCH
{160ms) Fattern | Pattern plus Pasition Code Mational Lise Zode
Data Data
Bits Bits Bit Bit Bits Bits Bits Bits Bits
1-14 | 16-24 25 26 27- 36 A7 -85 86-106 107-132 133-144
15 Bits | 9 Bits 1 Bit 1 Bit 10 Bits 48 Bits 21 Bits 26 Bits 12 Bits

Note: On occasion, due a number of factors, including the processing capability of the
LUTs, long beacon message will be truncated at bit 112, i.e. bits 113 to 144 will be
set to default values. As a consequence, the information provided in bits 107 to112
will need to be treated with caution as error detection and correction will not be
applied to these bits. This information includes the encoded position data source and
homing as provided in an alert message.
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More detailed information on beacon coding can be obtained from Cospas-Sarsat
document C/S T.001 “Specification for Cospas-Sarsat 406 MHz Distress Beacons”
available from the Cospas-Sarsat website at www.cospas-sarsat.org.

3.3.1 User Protocols
User protocols (short message) support the following user types:

e EPIRB Maritime User Protocol (Radio Callsign or MMSI)
e EPIRB Radio Callsign User Protocol

e Auviation User Protocol (Aircraft Registration Marking)

e Serial User Protocols which include:

ELT with beacon serial number

ELT with aircraft operator and a serial pgmber

ELT with aircraft 24-bit address

EPIRB (float free or non-float freg)with serial identification
PLB with serial identification

O O O O O

3.3.2 Location Protocols

e User Location (long message)Protocot

EPIRB Maritime User, @potocol (Radio Callsign or MMSI)

EPIRB Radip.Callsighr User Protocol

AviationdOser Protocol (Aircraft Registration Marking)

Serial\User Pratocols which include —

" ELT with beacon serial number

" ELT with aircraft operator and a serial number

- ELT with aircraft 24-bit address

. EPIRB (float free or non-float free) with serial
identification

. PLB with serial identification

o O O O

e Standard Location (long message) Protocol

Ship Security with MMSI

ELT with aircraft 24-bit address

EPIRB with MMSI

Serial Protocols which include

. ELT with aircraft operator designator and a serial number
= ELT with beacon serial number

= EPIRB with serial identification

= PLB with serial identification

0 O O O

e National Location (long message) Protocol

o ELT with beacon serial number
o EPIRB with serial identification
o PLB with serial identification


http://www.cospas-sarsat.org/
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The ICAO 24-bit aircraft address is allocated to States to uniquely identify
aircraft worldwide. The Appendix to Chapter 9 of the ICAO Annex 10,
Aeronautical Communications document provides the worldwide scheme for
the allocation, assignment and application of aircraft addresses. The 24-bit
address is presented as six hexadecimal characters in the Cospas-Sarsat
distress alert message.

Aircraft operator designators are provided in the ICAO airline designators
document published as ICAO document 8585 — Designators for Aircraft
Operating Agencies, Aeronautical Authorities and Services. These
designators are 3-letter codes like BAW for British Airways or QFA for
QANTAS.

The maritime mobile service identity (MMSI) consists©fa 9-digit code as
follows:

M1l,D3 Xy XsXsX7XgXg Wherein the Mil,Dyp,represents the maritime
identification digits (MID) and X is any integeffrom 0 to 9. The MID can be
obtained from the International Telecomndaimcation Union (ITU) web site:
www.itu.int/cgi-bin/htsh/glad/cga_mids.sh?Ing=E

In a Cospas-Sarsat alert the MMSINS provided in two parts, the MID and the
last six digits of the MMSI.

The Radio callsign alloeationstan be obtained from the ITU website:
www.itu.int/cgi-bin/htsli/glad/cgacallsign.sh?Ing=E

3.4  Hexadecimal Idefitity of(a 206 MHz Beacon

406 MHz beaconscaré identified by the content of the message that they transmit.
Within the Cospas-Sarsat System beacon message content is identified using the
hexadecimal representation of the binary bits encoded in the beacon, and presented in
a 15 hexadecimal character representation.

All 406 MHz beacons, regardless of message format (i.e. long or short) or protocol,
should be coded so that the combination of bits 26 through 85 is unique. For beacons
coded with the Standard Location or National Location protocols, the 15 hexadecimal
identification is calculated assuming the position bits in the first protected field of the
message are set to their default values as specified in the Cospas-Sarsat 406 MHz
beacon specification.

The 15 hexadecimal character representation is the beacon identification commonly
used in referring to a beacon, and is used operationally as the identification in Cospas-
Sarsat distress alert messages sent to SAR services.

An example of the Hex ID ADCD0228C500401 is provided below:


http://www.itu.int/cgi-bin/htsh/glad/cga_mids.sh?lng=E
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Figure 3.6: Hexadecimal Identification of a Beacon
A D [ 1] i} 2 2 a C 5 1] 0 4 ] 1
1070 1101 1100 1101 0000 0010 0010 1000 1100 0101 0000 0000 0100 00O OOO1
15 Hex identifier decodg-ﬁ;-ﬂDEDwZBCSUDﬂfDl I,"I
FIELD: Description Ht% |VALUE |
Profosol User 26 |
Country code 366 <T5A= | 27-36 | 010110111|ﬂ
Protocel type ; Serial | 57-3% | 011 f
serial beacon type ; Float Free EPIEE | 40-42 | 010 /
Certificate flag: o |43 | 0 /
Serial pumber | 0035377 | 44-63 | 00001& 000110001
First national use field - 100 | &4-73 | O100LME00
Second national use field - 100 | 74-83 | Ul&dU
Auziliary radio device ; 1215 1Hz | 84-85 <
- END OF SECTION 3 Q
Q¢ - O
&
&
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4. COSPAS-SARSAT DISTRESS MESSAGES

Cospas-Sarsat messages are categorized into Subject Indicator Types (SITs). The SIT
specifies the format and category of content within the message. SIT messages
exchanged between MCCs are processed automatically with little or no operator
involvement. However, SIT messages transmitted to RCCs/SPOCs by MCCs may
have some operator involvement, which can include a human check or value added
information input by an operator. Messages transmitted to RCCs and SPOCs are
termed SIT 185 messages and all have a standard 16 paragraph format.

The set of International Alphabet No. 5 characters that hayeran equivalent ITA2
character is the set of allowable characters in a Cospas-Saesgat distress alert message.
RCCs should be aware that there are limitations on th@’ise of characters and only
uppercase alpha characters, figures and some other Characters, like the hyphen [-],
question mark [?], colon [:], octothorpe [#], parentheses [( )], period [.], comma [,],
equal [=] and plus [+] signs, are allowed. Furtherlimitations are also imposed by the
communications mode used, e.g. AFTN (Aeronautical Fixed Telecommunications
Network).

A SIT 185 supports many message types anegis discussed further in section 4.2.

A 406 MHz initial alert with D@ppler lotdation, exchanged between two MCCs, would
typically be in the form:

/12590 00000/5€:30/08 008 0401

/125/5030/020/01

/5121/-9/#62983.9 002.3 +00.00/08 008 0354 56.60/0
/9/13.808/0000/09

/6007A14ABC00160E90824000000000

/+503/-41.234/+172.516/337 000.7 000.6/79/08 008 0409/3/002.5 000.6
/+503/-48.334/+135.857/325 002.8 001.4/21/08 008 0547/1/008.1 004.6
[LASSIT

/IENDMSG

The equivalent SIT 185 in a plain text format will be of the form:
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080401Z JAN 08

FROM AUMCC

TO RCC WELLINGTON

BT

1. DISTRESS COSPAS-SARSAT INITIAL ALERT

2. MSG NO: 12590 AUMCC REF: CO0F429578002C1

3. DETECTED AT: 08 JAN 08 0354 UTC BY SARSAT S10

4. DETECTION FREQUENCY: 406.0280 MHZ

5. COUNTRY OF BEACON REGISTRATION: 512/ NEWZEALAND
6. USER CLASS:

SERIAL USER

PLB - SERIAL NO: 0042334

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A -4114 S 172 31 E PROBABILITY 79 PERCEN
DOPPLER B -48 20 S 13551 E PROBABILITY 21 PEREENT
ENCODED - NIL

9. ENCODED POSITION PROVIDED BY: N

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A -08 JAN 08 0409 UTC WERLINGTON LUT NEW ZEALAND
DOPPLER B - 08 JAN 08 0547 UTC AERBANY\SUT AUSTRALIA
ENCODED - NIL

11. HEX ID: CO0F429578002C1 ,HOMINGSIGNAL: 121.5 MHZ
12. ACTIVATION TYPE: MANWNAL

13. BEACON NUMBER ONAIRCRAFT OR VESSEL NO: NIL

14. OTHER ENCODED INFORMATION:

CSTA CERTIFICATENO: 0176

BEACON MODEL, ASTANDARD COMMS, AUSTRALIA: MT410, MT410G
15. OPERATIONALEINFORMATION:

LUT ID: WELKINGTON, NEW ZEALAND

16. REMARKS: NIL

END OF'MESSAGE

4.1 Message Fields

A Cospas-Sarsat distress alert message consists of 16 paragraphs made up of various
message fields (MFs). Each distress alert message will include a preamble that
includes the time of transmission in UTC, originating MCC and recipient
(RCC/SPOC). When information with respect to a message field is not available, or
is unknown or irrelevant, dependant upon the message type and beacon protocol, the
distress message will indicate “NIL” against that paragraph.

The message fields and their location within the 16 paragraph are provided in
Table 4.1 below. This information is provided to inform RCCs of the basis on which
the Cospas-Sarsat distress alert messages were developed. RCCs may wish to quote
the specific message field number to an MCC when undertaking any enquiries on a
distress alert message.
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Table 4.1: Message Content for SIT 185 Messages

Cospas-Sarsat | PARAGRAPH # TITLE
MF#
45 1. MESSAGE TYPE
46 2. CURRENT MESSAGE NUMBER
47 2. MCC REFERENCE
48 3. DETECTION TIME & SPACECRAFT ID
49 4. DETECTION FREQUENCY
50 5. COUNTRY OF BEACON REGISTRATION
51 6. USER CLASS OF BEACON
52 6. IDENTIFICATION
53 7. EMERGENCY CODE .
54 8. POSITIONS O
54a 8. RESOLVED POSITIOI‘{}V
54b 8. A POSITION & PRBABILITY
54c 8. B POSITION & PROBABILITY
54d 8. ENCODED PQS)TION AND TIME OF
UPDATE <
55 9 SOURCE©F ENEODED POSITION DATA
56 10. NEXEPASS TUMES
56a 10. NEXT T F VISIBILITY OF
SOLVED I%{g)osmw
56b 10. ‘NEXT TIME OF VISIBILITY A POSITION
56¢ 10. 5. | NEXT TIME OF VISIBILITY B POSITION
56d 10. @ |'NEXT TIME OF VISIBILITY OF ENCODED
&7 DPOSITION
57 11. ,\‘r‘ \,\A BEACON HEX ID & HOMING SIGNAL
58 12,07 ACTIVATION TYPE
59 13V BEACON NUMBER
60 ANH OTHER ENCODED INFORMATION
61 ALY 15. OPERATIONAL INFORMATION
62 16. REMARKS
63 END OF MESSAGE




4-4 C/S G.007 - Issue 1 - Rev.5
October 2013

Figure 4.1: Distress Alert Message and Corresponding Message Fields

080401Z JAN 08
Preamble
FROM AUMCC Tir_ng of Transmi§s_ion
Originator & Recipient
TO RCC WELLINGTON
BT Message Type MF #45

1. DISTRESS COSPAS-SARSAT INITIAL ALERT Message Nr. & MCC Reference
MF #46 & 47
2. MSG NO: 12590 AUMCC REF: C00F429578002C1

Detection Time %;"pacecraft ID
ME

4 DETECTION FREQUENCY: 406.0280 MHZ MF #49 ~
5. COUNTRY OF BEACON REGISTRATION: 512/ NEWZEALAND
O

3.DETECTED AT: 08 JAN 08 0354 UTC BY SARSAT S10 =

6. USER CLASS: %

Beac &r Class & ID
SERIAL USER & ps '&
PLB - SERIAL NO: 0042334 (%2) N\

A@
7. EMERGENCY CODE: NIL .
S, POSITIONS: x
ARG

RESOLVED - NIL @ >

DOPPLER A -4114§ 172 366@3.&3& 9 PERCENT s MF #54, 2, b,c & d

DOPPLERB-4820 SJ\%I EPROBABILITY 21 PERCENT

ENCODED - NIL’<Q
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Figure 4.1: Distress Alert Message and Corresponding Message Fields (cont.)

9. ENCODED POSITION PROVIDED BY: NIL

10. NEXT PASS TIMES (UTC):

RESOLVED - NIL

DOPPLER A - 08 JAN 08 0409 WELLINGTON LUT NEW ZEALAND MF #56, a, b, c, d

DOPPLER B - 08 JAN 08 0547 ALBANY LUT AUSTRALIA

ENCODED - NIL

F #57
11. HEX ID: CO0F429578002C1 HOMING SIGNAL: 121.5 MHZ _@
12. ACTIVATION TYPE: MANUAL 4

13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL MF #59

14. OTHER ENCODED INFORMATION:

CSTA CERTIFICATENO: 0176 Q Q
Q) O

BEACON MODEL - STANDARD COMMS, -\.US‘HE\IQ MT40, MT4106

J A
15. OPERATIONAL INFORMATION: ‘%fb -
LUT ID: NZLUT WELLINGTON, NEW ZEAk A® &y
16. REMARKS: NIL

END OF MESSAGE

4.2  Message Field Definitions

MF #45 Message Type (Paragraph 1)

Each message type begins with “DISTRESS COSPAS-SARSAT ...”. However for a
ship security alert, the message type begins with “SHIP SECURITY COSPAS-
SARSAT ...”

Types of distress alert message include the following and the titles are intended to be
self explanatory:
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e DISTRESS COSPAS-SARSAT INITIAL ALERT

e DISTRESS COSPAS-SARSAT POSITION UPDATE ALERT

DISTRESS COSPAS-SARSAT UNRESOLVED DOPPLER POSITION
MATCH ALERT

DISTRESS COSPAS-SARSAT POSITION CONFLICT ALERT

DISTRESS COSPAS-SARSAT POSITION RESOLVED ALERT

DISTRESS COSPAS-SARSAT POSITION RESOLVED UPDATE ALERT
DISTRESS COSPAS-SARSAT INVALID ALERT

DISTRESS COSPAS-SARSAT NOTIFICATION OF COUNTRY OF BEACON
REGISTRATION ALERT

SHIP SECURITY COSPAS-SARSAT INITIAL ALERT

SHIP SECURITY COSPAS-SARSAT POSITION UPDATE ALERT

SHIP SECURITY COSPAS-SARSAT POSITION CONFLICT ALERT

SHIP SECURITY COSPAS-SARSAT POSITION RESOLVED ALERT

SHIP SECURITY COSPAS-SARSAT POSITION RESOLVED UPDATE
ALERT

Real world examples are provided in section 6.
Position Resolved Alert (See example 6.a (iv))

A resolved Doppler position alert js-possible-after two detections of the same
beacon with different TCAs and/gr satellites provide locations within 50 km of
each other. The resolved positien is biased to the Doppler position with the
smaller error.

A resolved distress alertis alsp,possible when one of the Doppler locations is
within 50 km of an.gneodedNocation provided by an internal or external GNSS
device.

Position Conflict Alert (See example 6.b (ii))

If the matched positions (Doppler to Doppler, encoded to encoded or Doppler
to encoded) are greater than 50 km apart a conflict alert will be transmitted.
Conflict alerts are only applicable prior to ambiguity in Doppler locations
being resolved.

A conflict alert will also be transmitted for the same beacon event (SBE), that
is when the same beacon has been detected by the same satellite with the same
detection time (x 20 minutes) and the Doppler positions are more than 50 km
apart. However, for this detection to be transmitted, the second alert must be
of better quality as identified by some technical parameters. RCCs should not
be confused when receiving conflict alerts for the same beacon event as the
most recent alert is evaluated as being of better quality.
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Position Update Alert

Invalid

If two matched encoded positions are separated by 3 to 50 km, an encoded
position update alert will be transmitted.

If the alert message is sent because the encoded position does not meet the
encoded to encoded position match criterion (per C/S A.001) and the encoded
position differs from a previous encoded position by less than 50 km, then the
message type shall indicate “POSITION UPDATE ALERT “(e.g., DISTRESS
COSPAS-SARSAT POSITION UPDATE ALERT).

Alerts (See example 6.e)

When the LUT is unable to detect and correct all the ®Qrs in the beacon
message the Doppler locations are the only informati at can be used in the
alert. When using decoding tools on the 15 He of an invalid alert the
output will give erroneous results. The 15 ID from example 6.e is
decoded below and the decode program will ingicate a valid country (Sweden)
and other information. However in the alefytransmitted to the RCC/SPOC it

will indicate “NIL” for these fields. ~ Cv O\
& &°

xxXXMCC $ decode 2148D00801490AE %\Q AQK
15 Hex identifier decode fog\}@l4€?é0801490AE
FIELD: Description (0@0 \® | BITS | VALUE
Protocol : Location 0\ * | 26 | 0
Country code : 266 EDENY) | 27-36 | 0100001010
Standard protocolé LT - serial | 37-40 | 0100
Certificate numper : 0416 | 41-50 | 0110100000
Serial number\g\ 1024 | 51-64 | 00010000000000
North/Sout g : S | 65 | 1
Latitude degrees : 36 | 66-74 | 010010010

minutes : 30 | 66-74 |
East/West Flag : E | 75 | 0
Longitude degrees : 43 | 76-85 | 0010101110

minutes : 30 | 76-85 |

Notification of Country of Beacon Registration (Example 6.9)

A notification of country of beacon registration (NOCR) alert is transmitted by
an MCC in whose service area the beacon is located. For example, a Swedish
country code beacon is located in the Australian MCC service area. The
Australian MCC will send an alert message to the French MCC for forwarding
to the Norwegian MCC and then to the Swedish RCC in accordance with
standard Cospas-Sarsat message distribution procedures documented in the
DDP (C/S A.001).
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MF #46 Current Message Number (Paragraph 2)

This is a sequential message number assigned to each message by the transmitting
MCC. RCCs should ensure that they have no missing message numbers.

MF #47 MCC Reference (Paragraph 2)

This reference is a unique designator supplied by the MCC to identify all messages
sent for that beacon. Some MCCs use an integer and other MCCs use the beacon 15
Hex ID for this message field.

RCCs wishing to discuss a particular alert with an MCC can assist the MCC by
quoting the message number and the MCC reference designator of the alert.

MF #48 Detection Time & Spacecraft ID (Paragraph 3)

The detection time is the time of closest approach (TCA)of the satellite to the beacon.
The time is followed on the same line by the identity.Qf the satellite which provided
the alert data. The LEO satellites are identified as~Sarsat and Cospas and the GEO
satellites as GOES, MSG and INSAT.

MF #49 Detection Frequency (Paragfaph 4)

The frequency is the actual beacon t@masmit-frequency as determined by the LUT and
can be in the vicinity of 406.025~MHz,-406.028 MHz and 406.037 MHz. Channel
406.040 MHz is expected to e opened in 2012. Knowledge of the individual
frequencies may assist RCC$.when,tasking aircraft with a 406 MHz direction finding
capability.

MF #50 Cauntry of Beacon Registration (Paragraph 5)

The three digits country code as provided by the International telecommunication
Union (ITU) followed by the name of the country where the beacon is registered.

The three digit country code can be obtained from the ITU web site at:
www.itu.int/cgi-bin/htsh/glad/cga_mids.sh?Ing=E

If the beacon message is invalid the MCC will indicate “NIL” for this field.
MF #51 User Class of Beacon (Paragraph 6)

User class information is provided as per the coding protocols given in sub-sections
3.2.1 and 3.2.2. It should be noted that some beacons are coded inappropriately for
the environment in which they are used. There have been real world examples of
EPIRBs being used like a PLB in the Himalayan Mountains and some PLBs are being
coded with an ELT protocol for use on an aircraft.

If the beacon message is invalid the MCC will indicate “NIL” for this field.


http://www.itu.int/cgi-bin/htsh/glad/cga_mids.sh?lng=E
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MF #52 Identification (Paragraph 6)

The beacon identification information includes:
Serial number

Aircraft Operator Designator

Aircraft 24-Bit address

Radio Callsign

e MMSI

If the beacon message is invalid the MCC will indicate “NIL” for this field.
MF #53 Emergency Code (Paragraph 7)

A provision exists in the User (short non-location) beacon codin@protocol to indicate
the nature of distress in accordance with the Internationa}>Maritime Organisation
(IMO) maritime emergency codes. These codes caffZindicate Fire/Explosion,
Flooding, Collision, Grounding, Listing, in danger of.eapsizing, Sinking, Disabled
and Adrift and Unspecified Distress.

A provision also exists in the beacon coding40- indigate’ non-maritime emergencies
and these include an indication of a fire, iy medical” assistance is required and if
disabled or not.

This message field is not protected, Ie."is ngPsubject to automated error detection and
correction. As a consequence thé ‘ifornfation provided for this message field should
be treated with caution.

Currently there are no péatons type’ approved with this capability and in most cases
the Cospas-Sarsat distress alert message will indicate a “NIL” for this message field.
However there are“known to be some beacons that have been coded by default to
indicate “unspécitied distress”.

If the beacon message is invalid the MCC will indicate “NIL” for this field.
MF #54 Position Information (Paragraph 8)

Position information associated with the A&B Doppler positions, resolved position
and the encoded position, as available are provided in the distress message. It should
be noted that the time associated with the position is the TCA provided by message
field #48 in paragraph 3 of the SIT 185 alerts. RCCs should be aware when plotting
positions on a chart that the encoded positions are provided in WGS 84 or GTRF
geodetic reference systems. Doppler locations are provided in the Bureau
International de I’Heure (BIT) geodetic reference system.

MF #54a Resolved Position
The latitude and longitude of the resolved Doppler position.
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MF #54b A Position & Probability
The latitude and longitude of the A Doppler Position and the percentage
probability that the A Position is the actual position of the incident.

MF #54c B Position & Probability
Same as MF#54b above but for the B Position.

MF #54d Encoded Position and Time of Update

The latitude and longitude of the encoded position. The accuracy of the
encoded position is dependant upon the beacon protocol used. See MF #60 for
further details and example 6.b (i)

The time of update will indicate that the encoded position is within 4 hours of
the TCA detection time as provided in paragraph 3 of the SIT 185 alert. See
example 6.b (i).

If the beacon message is invalid the MCC will indicate “D¥L” for this field.
MF #55 Source of Encoded Position Data (Pérggraph 9)

This message field indicates whether the encgded pesition data was provided to the
beacon by an internal or external GNSS deWice.

Subsequent transmissions of the upQated position from a beacon with an internal
GNSS device shall not occur mete freglertly than every 20 minutes. A beacon
designed to accept position dat&from_anexternal device, which will provide position
input at intervals not longerthan 20 minutes for EPIRBs and PLBs and 1 minute for
ELTs prior to beacon actigation:

If the navigation.ipput fails or is not available the beacon will retain the last valid
position for 4 hegrs after which the encoded position will be set to default values.

If the Standard or National location protocol message format is truncated then this
message field should be treated with caution. Truncation will result in an accuracy
statement being made in paragraph 14 (MF #60) indicating 4 minutes or 30 minutes of
latitude and longitude accuracy.

If the beacon message is invalid the MCC will indicate “NIL” for this field.
MF #56 Next Pass Times (Paragraph 10)

The next pass time is the predicted time at which the next beacon event will be
processed for the reported position in real-time by a LUT tracking a LEO satellite.
There may be other satellites that will see the beacon prior to the next pass time but
that satellite may not be tracked by the LUT.

The next pass times are calculated based on mutual visibility between the reported
beacon position, satellite and LUT sufficient to provide accurate Doppler locations.
As a consequence, some passes with less than ideal pass geometry may still see the
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beacon prior to the next pass time stated in the alert message and provide a Doppler
location.

MF #56a Next Time of Visibility of Resolved Position
MF #56b Next Time of Visibility A Doppler Position
MF #56¢ Next Time of Visibility B Doppler Position
MF #56d Next Time of Visibility of Encoded Position

MF #57 Beacon Hex ID & Homing Signal (Paragraph 11)

The Hex ID is the fifteen character hexadecimal representation of a beacon
identification code as mentioned in section 3.4.

Homing Signal Interpretation:
a) NIL - no homing transmitter
b) 121.5 - 121.5 MHz ELT/EPIRB signal in addition to 406 MHz

c) 9 GHZ SART - Maritime 9 GHz Search and“Rescue Radar Transponder
(SART) in addition to 406 MHz

d) OTHER - a nationally assigned signal haszheen included in the beacon

The User protocol can provide informati@h*on one of the four types of homing
indicators, however the Standarghand Nadional Location protocols can only indicate
whether a 121.5 MHz homing@apability exists.

MF #58 ActivatignType (Raragraph 12)

The type of beacos@ctivation is only available for the non-Location User protocol. It
is intended toAarovide information with respect to the switching mechanism built into
the beacon; i.e. some beacons can only be activated manually, and others can be
activated automatically or manually. A float-free EPIRB will indicate “automatic or
manual” activation in the distress alert message. A non float-free beacon can only be
activated manually.

Ship security alert messages always indicate “manual” activation.

This message field is not protected, i.e. is not subject to automated error detection and
correction. As a consequence the information provided for this message field should
be treated with caution.

If the beacon message is invalid the MCC will indicate “NIL” for this field.

MF #59 Beacon Number (Paragraph 13)

The user class of beacon allows the coding of multiple beacons on the same vessel or
aircraft using the following protocols:
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Maritime User — MMSI or Radio Callsign;

Serial User — Aircraft Address;

Aviation User — Aircraft Registration Marking; and
Standard Location — MMSI.

For the first beacon on board the vessel the message field will be identified as zero
(0). Other beacons on board the vessel or aircraft will be identified as 1 to 15 and A
to Z.

A beacon number with zero also indicates that the beacon is float free and thus the
associated activation type should be “automatic or manual”.

The Standard Location protocol allows 16 EPIRBs (numbers 0 - 15) to be coded for
the same MMSI. The serial user aircraft address protocol allows 64 ELTs (hnumbers 0-
63) to be coded for the same 24-bit address. When only one ELTis coded for a 24-bit
address the number is set to “0” (zero).

The aviation user protocol allows 4 ELTs (numbers 0 t@-3) to be coded for the same
aircraft registration marking.

If the beacon message is invalid the MCC will indlicate INIL” for this field.
MF #60 Other Encoded InformatiorN(Baragraph 14)

Other information decoded from «th¢”406<{MHz message as determined by the
servicing MCC includes informatidn with>x&spect to:

a) Cospas-Sarsat beacon type approval certificate number from which the beacon
model and manufactuyrer can\be ascertained,;

b) the uncertainty, {nfierent irthe encoded position accuracy which maybe plus-
minus 4 miputeS or 30 minutes of latitude and longitude dependant upon the
beacon pratocol; and

c) an aircraft 24-bit address country assignment and its registration marking.

MF #61 Operational Information (Paragraph 15)

Operational information is obtained separately from the encoded information provided
in the beacon message. The information includes:

a) Doppler position reliability if suspect due to less than ideal satellite pass
geometry processing parameters;

b) Doppler position reliability if suspect due to a satellite manoeuvre (when an
error greater than 10 km is suspected);

C) identity of the LUT that processed the beacon message;
d) beacon database registry information;

e) determination of the image position prior to Doppler position ambiguity
resolution; and
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f) if the beacon message is invalid then the warning “data decoded from the
beacon message is not reliable” is included.

MF #62 Remarks (Paragraph 16)

Additional information may be provided at the discretion of the originating MCC in
this paragraph and may include human value added information.

For ship security alerts, advice will be included that the alert will need to be processed
in accordance with relevant security procedures.

MF #63 End of Message

This text is added to the message to give an unambiguous indi%ﬁbn to the message
recipient that there is no further information.

%@
&
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S. DISTRESS INCIDENT REPORT OF SAR EVENTS

ONLINE TOOL FOR REPORTING SAR EVENTS

An on-line tool for reporting SAR events isavailable on the Cospas-Sarsat website
(www.cospas-sarsat.org).

You must first log in using your Administration’suser name and password, then
change directory to >>Operations>>SAR Events - Rescue S@ s>>SAR Events

Input Form. @
The web-based tool allows input of individual SAR e@ﬂs or bulk upload of CSU
files when submitting SAR events. O
%)
Instructi%g‘ ) OQ

¢ &
Click www.cospas-sarsat.org. Log in_using @Adminis‘[ration’s user name and
password. sQ \

Click “Operations” / “SAR E@& l}s\gé Stories” / “SAR Event Input Form”.

There are two optlons @
15t (Qtlon Add Individual or Single New Event

N

Date of incident: | _.l*

Time of first 406MHz alert
received (UTC):

| | Select j
| | Select j

Location - text description
[example: 50nm south of

Freeport, Texas, USA]:

Latitude [degrees - minutes]:

Longitude [degrees - minutes]:

£
< | 2l

Type of incident: Select “ R
Type of beacon: Select il

Beacon Hex ID: |

Beacon Frequency: | Select -


http://www.cospas-sarsat.org/
http://www.cospas-sarsat.org/
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Was valid beacon registration

data available? [Check for Yes]

Beacon Country Code: Select j X
Vehicle Type:
Vehicle Name: I
Vessel/Aircraft Flag: | Select

=]
*
Vehicle Call Sign: I

Reporting MCC: I Select MCC

Persons Involved:

Type of assistance provided by
Cospas-Sarsat: Select

E
Details of Incident:

%)
&7 E
& -
0%00
& &P
AN
P 5 r
| || Q K ﬂ
Q ré\®|
‘(‘Q@% Ebview
500 ha
S 2" Option: Bulk Upload
~N

On the “SAR Events Input Form” page there is an option to bulk upload multiple
SAR events. After selecting “Bulk Upload” you will be prompted to select a file type
(CSV, XML or XLS) to obtain a template.

Input SAR events in the template provided, and then upload the file containing your
SAR events by clicking on the upload button.

Upload

- END OF SECTION 5 -
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6. REAL WORLD EXAMPLES OF DISTRESS ALERTS

A sample of real world Cospas-Sarsat distress alert messages is provided and these
are:

a) Beacon Hex ID: BEEE43FCF8001AD
i.  GEOSAR unlocated alert (Figure 6.1)
ii. LEOSAR unlocated alert
iii. LEOSAR initial alert
iv. LEOSAR resolved alert

These four examples show the logical sequence of Cgspgs-Sarsat distress alerts,
commencing with a GEOSAR unlocated alert, then a LEOSAR unlocated alert then
an initial alert and finally a resolved alert.

b) Beacon Hex ID: 2DC753D464FFBFF
i.  GEOSAR encoded position algrf(Figuses 6.5 and 6.6)
ii. LEOSAR position conflict alert (NewFigure 6.7)

These two examples demonstrate th&.concepthof a conflict alert. It illustrates that the
alert with the Doppler locations reeeived after the initial encoded alert did not match.

c) Beacon Hex ID: BEEE432E280022D
i. GEOSARiocated alert (Figure 6.8)
ii. LEOSARAnitial alert (Figure 6.8)

These two examgles illustrate the concept of image position determination.

d) Beacon Hex ID: 401917C900FFBFF
i.  GEOSAR ship security unlocated alert (Figure 6.9)
ii. LEOSAR ship security initial alert (Figure 6.9)

e) Beacon Hex ID: 1A69AE32CBA2CAE
LEOSAR initial alert (invalid beacon message) (Figure 6.11)

f) Beacon Hex ID: B708D35934D34D1
LEOSAR resolved alert (satellite manoeuvre) (Figures 6.11 and 6.12)

0) Beacon Hex ID: C809C70A34D34D1
LEOSAR NOCR alert (Figure 6.13)

h) 406 MHz Interferer
LEOSAR 406 MHz interferer initial alert (Figure 6.14)

) Beacon Hex ID: CDC9D64D41934D1
LEOSAR unresolved Doppler position match alert (Figure 6.15)
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The above six examples illustrate various alert types with comments in paragraphs 15
and 16 of the alert, such as:

e Ship security;

e Unreliable data in the beacon message; and

e Doppler position suspect due to a satellite manoeuvre.

6.1 Example 6.a (i) - GEOSAR Unlocated Alert
Beacon Hex ID: BEEE43FCF8001AD:

271605Z APR 2013

FM AUMCC

TO RCC AUSTRALIA

BT

1. DISTRESS COSPAS-SARSAT (UNLOCATED) ALERT

2. MSG NO: 12301 AUMCC REF: BEEE43FCF8001AD

3. DETECTED AT: 27 APR 13 1557 UTC BY INSAT-3A

4. DETECTION FREQUENCY: 406.0286 MHz

5. COUNTRY OF BEACON REGISTRATION: 503/4USTRALIA
6. USER CLASS:

SERIAL USER

EPIRB (NON FLOAT FREE) SERIAL NO: 0065342
7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A - NIL

DOPPLER B - NIL

ENCODED - NI\

9. ENCODED POSITIONPROVHIED BY: NIL
10. NEXT PASS TIMES:

RESOLVED - NI
DOPPLER A - NIL
DOPPLER B,- NIL
ENCODEDRN\- NIL

11. HEX\ID: BEEE43FCF8001AD HOMING SIGNAL: 121.5 MHZ
12. ACTIVATION TYPE: AUTOMATIC OR MANUAL
13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHER ENCODED INFORMATION:
TYPE APPROVAL CERTIFICATE NO: 0107
BEACON MODEL - ACR, USA: RLB-32
15. OPERATIONAL INFORMATION:
LUT ID: BANGALORE GEOLUT, INDIA
16. REMARKS: NIL
END OF MESSAGE

Notes:

1. The transmission time of the message and the detection time in paragraph 3 indicates that
the GEOSAR system has provided an almost real-time detection.

2. Given this is a serial user beacon with serial number ID, details of the source can only be
obtained from a beacon registration database. The beacon was coded with the Cospas-
Sarsat type approval certificate (TAC) number, 107 and paragraph 14 provides the beacon
model associated with this number. If a beacon is not registered it is possible on
occasions to establish the ownership of the beacon through the retailer knowing the TAC
number.

3. Information in paragraphs 7 and 12 are not protected, i.e. is not subject to automated error
detection and correction, and therefore the information should be treated with caution.
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Notes:
1.

The “NIL” entries in respect of the various paragraphs as information for these message
fields is not available on account of the beacon protocol and on account that it is a
GEOSAR alert.

Figure 6.1: GEOSAR Unlocated Alert

A

The beacon is expected to be located within the footprint of the INSAT-3A GEO satellite
which is located at 0 Lat 093.5E Long.

Beacon registration information may provide further information as to the possible
general location of the EPIRB. Given that this is a serial number coding details of the
parent vessel can only be determined through a beacon registration database.

The satellite footprint is drawn with a zero degree elevation.
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6.2

Example 6.a (ii) — LEOSAR Unlocated Alert

Beacon Hex ID: BEEE43FCF8001AD:

Notes:

27165Z APR 2013"

FM AUMCC

TO RCC AUSTRALIA

BT

1. DISTRESS COSPAS-SARSAT (UNLOCATED) ALERT
2. MSG NO: 12306 AUMCC REF: BEEE43FCF8001AD
3. DETECTED AT: 27 APR 13 1650 UTC BY SARSAT S07
4. DETECTION FREQUENCY:: 406.0326 MHZ

5. COUNTRY OF BEACON REGISTRATION: 503/ AUSTRALIA
6. USER CLASS:

SERIAL USER

EPIRB (NON FLOAT FREE) SERIAL NO: 0065342
7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A - NIL

DOPPLER B - NIL

ENCODED - NIL

9. ENCODED POSITION PROVIDEDRBY: INTL
10. NEXT PASS TIMES:

RESOLVED - NIL
DOPPLER A - NIL
DOPPLER B - NN
ENCODED - NIL

11. HEX ID: BEEE43ECF8001AD HOMING SIGNAL: 121.5 MHZ
12. ACTIVATION@ ¥PEAUFOMATIC OR MANUAL
13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHER ENE€ODED INFORMATION:
TYREMAPPROVAL CERTIFICATE NO: 0107
BEACON MODEL - ACR, USA: RLB-32
15. OPERATIONAL INFORMATION:
LUT ID: BUNDABERG LUT, AUSTRALIA
16. REMARKS: NIL
END OF MESSAGE

1. The detection time provided in paragraph 3 is 106 minutes after the GEOSAR detection
time given in example 6.a (i). Thus the GEOSAR system provided a time advantage of
53 minutes.

2. The message number in paragraph 2 is sequential for the particular addressee and the
reference number, the 15 Hex ID, will remain constant for all detections transmitted for
this beacon. The first alert for this beacon was message nr. 12301 and for the alert above
it is 12306.
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Figure 6.2: LEOSAR Unlocated Alert

J
>
Notes: 0\)(0 *
1. Overlaying the foo&s of th;%EO and LEO satellites can provide an indication of the
beacon location -.this"is shown in blue in the above figure. Some MCCs can provide this

information qQn- %Jest.
2. The satellit’tsk)otprints are drawn with a zero degree elevation.
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6.3

Example 6.a (iii) — LEOSAR Initial Alert

Beacon Hex ID: BEEE43FCF8001AD:

Notes:

271658Z APR 2013
FM AUMCC
TO RCC AUSTRALIA
BT
1. DISTRESS COSPAS-SARSAT INITIAL ALERT
2. MSG NO: 12307 AUMCC REF: BEEE43FCF8001AD
3. DETECTED AT: 27 APR 13 1653 UTC BY SARSAT S07
4. DETECTION FREQUENCY:: 406.0277 MHZ
5. COUNTRY OF BEACON REGISTRATION: 503/ AUSTRALIA
6. USER CLASS:
SERIAL USER/USER LOCATION
EPIRB (NON FLOAT FREE) SERIAL NO: 0065342
7. EMERGENCY CODE: NIL
8. POSITIONS:
RESOLVED - NIL
DOPPLER A -43 04.04 S 147 15.75 E PROBABILITY 83 PERCENT
DOPPLER B -5145.19 S 167 48.58 W PROBABILITY 17 PERCENT
ENCODED - NIL
9. ENCODED POSITION PROVIDED.BY: INIL
10. NEXT PASS TIMES:
RESOLVED - NIL
DOPPLER A -27 APR 13 1718UTC AULUT BUNDABERG LUT AUSTRALIA
DOPPLER B — 27 APR 13 ¥928 UTENZLUT WELLINGTON LUT NEW
ZEALAND
ENCODED - NIL
11. HEX ID: BEEE43FCF80QTAD HOMING SIGNAL: 121.5 MHZ
12. ACTIVATIONTYPE: AUTOMATIC OR MANUAL
13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHER\ENCODED INFORMATION:
TYREMAPPROVAL CERTIFICATE NO: 0107
BEACON MODEL - ACR, USA: RLB-32
15. OPERATIONAL INFORMATION:
THE B POSITION IS LIKELY TO BE AN IMAGE POSITION
LUT ID: NZLUT WELLINGTON, NEW ZEALAND
16. REMARKS: NIL
END OF MESSAGE

1. This detection with a Doppler location was from Sarsat SO7 and Wellington LEOLUT.
The earlier unlocated alert in example 6.1 (ii) was also from Sarsat S07 but processed by
Bundaberg LUT. Satellite Sarsat SO7 was travelling from north to south and tracked by
Bundaberg LUT from 1644 to 1652 UTC, 27 April, which processed just one beacon
burst and thus the unlocated alert. Satellite Sarsat SO7 was tracked by Wellington LUT
from 1644 to 1657 UTC, 27 April and processed eight beacon bursts. Given the
foregoing and the initial GEOSAR detection this beacon appears to have been switched
on whilst Bundaberg and Wellington LUTSs were tracking Sarsat SO7.

Note the comment in paragraph 15 reference the B position being the image position;

examples 6.c (i) and 6.c (ii) and Figure 6.8 for an understanding of this statement.
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Figure 6.3: LEOSAR Initial Alert

Doppler A Position N S
4304S 14716E ‘ / :

Wellington
LEOLUT

Doppler B Position
51455 16749W

@\

rth to&outh and is first tracked by Bundaberg
@b of detection Bundaberg LUT was on the
ly explains the one burst detection and with

Notes:

1. Satellite Sarsat SO7 is travelling fro
LUT and then Wellington LUT

edge of the satellite footprint a is {@a
the beacon just being activat

2. The satellite footprint is n wn&a zero degree elevation.
60
N
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6.4

Example 6.a (iv) - LEOSAR Resolved Alert

Beacon Hex ID: BEEE43FCF8001AD:

Notes:

2717197 APR 2013
FM AUMCC
TO RCC AUSTRALIA
BT
1. DISTRESS COSPAS-SARSAT RESOLVED POSITION ALERT
2. MSG NO: 63523 AUMCC REF: BEEE43FCF8001AD
3. DETECTED AT: 27 APR 13 1716 UTC BY SARSAT S10
4. DETECTION FREQUENCY:: 406.0276 MHZ
5. COUNTRY OF BEACON REGISTRATION: 503/ AUSTRALIA
6. USER CLASS:
SERIAL USER LOCATION
EPIRB (NON FLOAT FREE) SERIAL NO: 0065342
7. EMERGENCY CODE: NIL
8. POSITIONS:
RESOLVED -4303.25S 157 15.96 E
DOPPLER A -4302.89S 147 1591 E
DOPPLER B - NIL
ENCODED - NIL
9. ENCODED POSITION PROVIDED.BY: INTL
10. NEXT PASS TIMES :
RESOLVED - 27 APR 13 1732 UKC AULEYTW ALBANY LUT AUSTRALIA
DOPPLER A - NIL
DOPPLER B - NN
ENCODED - NIL
11. HEX ID: BEEE43ECF8001AD

HOMING SIGNAL+121.5-MHZ
12. ACTIVATIQLYPE: AUTOMATIC OR MANUAL
13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHER\ENCODED INFORMATION:

TYREMAPPROVAL CERTIFICATE NO: 0107
BEACON MODEL - ACR, USA: RLB-32

15. OPERATIONAL INFORMATION:

LUT ID: AULUTE BUNDABERG, AUSTRALIA
16. REMARKS: NIL
END OF MESSAGE

1. The detection time in paragraph 3 and the next pass information provided in the first
initial alert, example 6.a (iii) shows the reliability of the next pass prediction.

The Doppler A position is provided along with the resolved position in paragraph 8. The

resolved position obtained from the initial and subsequent alerts is biased to the location
that is more likely to be accurate (magnitude of the error ellipse is less). The Doppler A
position information provides for a check to ensure that the MCC processing is normal.
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Figure 6.4: LEOSAR Resolved Alert

Notes: \(b
1. The satellite is headlng r@\ m the Wellington LUT in New Zealand and stops
tracking the satellite p th of closest approach to the beacon.

2. The B position mﬁes the B position of the initial alert which results in a resolved
location being essed.

3. The satellitexootprint is drawn with a zero degree elevation.
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6.5

Example 6.b (i) - GEOSAR Encoded Position Alert

Beacon Hex ID: 2DC753D464FFBFF

2817117 APR 2013
FM AUMCC

TO Usmcct

BT

1. DISTRESS COSPAS-SARSAT INITIAL

2. MSG NO: 72554 AUMCC REF: 2DC753D464FFBFF

3. DETECTED AT: 28 APR 13 1702 UTC BY GOES 15

4. DETECTION FREQUENCY: 406.0248 MHZ

5. COUNTRY OF BEACON REGISTRATION: 366/USA

6. USER CLASS:

STANDARD LOCATION PROTOCOL

ELT - AIRCRAFT 24-BIT ADDRESS 6 HEX CHARACTERS? A9EA32

7. EMERGENCY CODE: NIL
8. POSITIONS:

RESOLVED - NIL
DOPPLER A - NIL
DOPPLER B - NIL

ENCODED -3331.27 N 083 56.93 W

ENCODED - UPDATE TIME WITHIN4 HOURS'OF DETECTION TIME
9. ENCODED POSITION PROVIDED-BY: A£AXTERNAL DEVICE

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A - NAL

DOPPLER B - NI

ENCODED - NIL

11. HEX ID: 2DC753D464EEBFF HOMING SIGNAL 121.5 MHZ
12. ACTIVATIONYTYPE: NIL

13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHERENCODED INFORMATION:

AIRCRAFT REGISTRATION MARKING DECODED

FROM 24 BIT ADDRESS: ASEA32

ICAO AIRCRAFT 24 BIT COUNTRY: UNITED STATES
15. OPERATIONAL INFORMATION:
LUT ID: NZGEO1 WELLINGTON GEOLUT, NEW ZEALAND
16. REMARKS: NIL
END OF MESSAGE

Notes:

1.

This alert was transmitted to INMCC in a MCC to MCC format and the above is the
equivalent MCC to RCC format.

Paragraph 8 states that the time the encoded position was updated was at some point
between 1302 and 1702 UTC, 28 Apr 2013.

Paragraph 9 indicates that the encoded position was provided by an external device and
no further updates to the encoded position will be possible under normal activation. The
encoded position accuracy is within 4 seconds of latitude and longitude.

Paragraphs 7, 12 and 13 have “NIL” as the output, given that these message fields are not
relevant for this user class of beacon.

The ICAO 24-bit allocation for USA is “1010”. The remaining 20 bits allow 1,048,576
aircraft to be coded with the USA allocation. The 24-bit equivalent of the 6 Hex chars
(A9EA32) as provided in paragraph 6 is “101010011110101000110010” with the initial 6
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bits identifying it as a USA allocation. Thus the note provided in paragraph 14 indicating
that it is a USA allocation. An extract from the ICAO document concerning 24-bit
addressing is provided below.

@Q)
Ke
060(\
> .3
@
P 2
N
W x
QQ 2
& o
000 o
O
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Figure 6.5: ICAO 24-bit Addressing
Nesmber of addresses fnblock
Alpcation of blpcks of addreses

Sate TO2 | 4006 | 32768 262 144 | 1 048 578 @ dash represenis a Bt value agead o O or 1)
Saint Vincent and - 0ooo 10 111 100 D0
the Crenzdines

Samoa . 1001 00 oo Q10 DO
San Maring . plol 00 oDD OO0 DD
San Tome and Principe - poog 10 o1l 110 0D
Saud] Arabia * 0111 00 01D

Senegzl . 0000 0l 110 000
Seychelles - 0oog 0l 110 100 0D
Siarra Loone = 0000 0l 110 110 0D
Singapare . 011l ol 101

Slovakla . plol 00 oop Iﬂlbll
Slovenia . o101 oo ooo N@ 11
Solomon Islands . 1000 10 01D 1 oo
Somalla . 0000 0l 111 0

South Africa . pooo 00 0

Spain * o011l 0l

Sl Lanka . 011l o Q 110

Sudan . 0000 1 111 100
Suriname * ﬂﬂuu ool ooo
Swazlland . 111 010 0D
Sweden * |¢1 Qul

Switzerland . 100 @ 110

Syrian Arab Republic N Q 011l 111

Tajikistan - S |0 @ g0 o010 101 OO
Thailznd . @ 10 oop

The former Yugoslay = \ ,Q’.] 101 aa arm arn oo
Republic of Macedonia \C \'Q’

Togo . Q \@o 0ooo 10 001 000

Tanga = Q) 1100 10 001 101 0o
Trinidad and Tobago . @ Q} pooo 11 oo 110
Tunisiz AN\ 0000 00 101

Turkey C)\> . \O 0100 10 111

Turkmenistin ‘éo D110 00 oDD 00l 10
Ugands P - oooo 0l 101 0oo
Ukraina . % . o101 00 oDl
Undted Arab Emirates, g\ = 1000 10 01D 110

Unated h’.mglium :, . 0100 00

Undted ]iepuhlly - gooo 10 opo oo

AOZED]:
“ﬂml&j States * HII][I

rguEy N I 10 alrom aoo
Uzbekistan - 010l 00 oop 111 11
Vanuatu = 1100 19 010 000 0D
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Figure 6.6: GEOSAR Encoded Position Alert

Encedad Position
313N 0BMS7E

Updase time within 4 hours

of 1702 UTC, 28 Ape 2013

Notes: \‘(\ \Q\

1. The satellite footprint has bee ns@ro degrees elevation. To ensure that either the
encoded position is concIu{Qs wi@n the satellite footprint or not a minus five degree
elevation is used. )

2.

The encoded positic&}within tile USA MCC service area.
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6.6  Example 6.b (ii) - LEOSAR Position Conflict Alert

Beacon Hex ID: 2DC753D464FFBFF:

281920Z APR 2013

FM AUMCC

TO usmcct

BT

1. DISTRESS COSPAS-SARSAT DOPPLER POSITION CONFLICT ALERT
2. MSG NO: 72555 AUMCC REF: 2DC753D464FFBFF

3. DETECTED AT: 28 APR 13 1702 UTC BY SARSAT S08

4. DETECTION FREQUENCY: 406.0247 MHZ

5. COUNTRY OF BEACON REGISTRATION: 366/USA

6. USER CLASS:

STANDARD LOCATION PROTOCOL

ELT - AIRCRAFT 24BIT ADDRESS 6 HEX CHARACTERS: A9EA3?2
7. EMERGENCY CODE: NIL

8. POSITIONS

RESOLVED - NIL

DOPPLER A - 33 09.82 N 085 19.92 W PROBABICITY 56 PERCENT
DOPPLER B - 44 41.41 N 144 00.65 W PROBABILITY 44 PERCENT
ENCODED -3331.27 N 08356.93W

ENCODED - UPDATE TIME WITHINZ HOURS OF DETECTION TIME
9. ENCODED POSITION PROVIDEDBY: EXTERNAL DEVICE

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A - N

DOPPLER B - NIL

ENCODED - NIL

11. HEX ID: 2DC753D464FEBFF HOMING SIGNAL 121.5 MHZ
12. ACTIVATIONYTYPE: NIL

13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHER\ENCODED INFORMATION:
AIRCRAFT REGISTRATION MARKING DECODED
FROM 24 BIT ADDRESS: A9EA32
ICAO AIRCRAFT 24 BIT COUNTRY: UNITED STATES
15. OPERATIONAL INFORMATION:
RELIABILITY OF DOPPLER POSITION DATA - SUSPECT
THIS POSITION 1S 285.941315 KILOMETRES FROM PREVIOUS ALERT
LUT ID: NZLUT WELLINGTON, NEW ZEALAND
16. REMARKS:
END OF MESSAGE

Notes:

1. This alert was transmitted to USMCC in a MCC to MCC format and the above is the
equivalent MCC to RCC format.

2. The conflict in position between the Doppler A position (3310N 08519W) and the
encoded position (33 31 N 083 57 W) is some 285 kilometres and thus the title of this
alert. The Doppler position has been assessed as suspect due various technical
parameters.
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Figure 6.7: LEOSAR Position Conflict Alert

Encoded Position
Jﬁw‘l 4
n 4 hours
mmnmm

‘ - . —
Notes: \‘(\ \é

1. The pass geometry (Cross T, Ang&& .7 degs) is such that the Doppler locations were
near the edge of the satelli print-and were assessed as suspect.

2. The satellite footpri&éé dravmmth a zero degree elevation.
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6.7

Example 6.c (i) - GEOSAR Unlocated Alert

Beacon Hex ID: BEEE432E80022D:

Notes:

1900432 MAY 2013

FM AUMCC

TO RCC AUSTRALIA

1. DISTRESS COSPAS-SARSAT UNLOCATED ALERT
2. MSG NO: 67213 AUMCC REF: BEEE432E80022D

3. DETECTED AT: 19 MAY 13 0031 UTC BY GOES 15
4. DETECTION FREQUENCY: 406.0279 MHZ

5. COUNTRY OF BEACON REGISTRATION: 503/ AUSTRALIA
6. USER CLASS:

SERIAL USER PROTOCOL

EPIRB (NON FLOAT FREE) SERIAL NO: 0052106

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL
DOPPLER A - NIL
DOPPLER B - NIL
ENCODED -

9. ENCODED POSITION PROVIDED B¥;* Nl
10. NEXT PASS TIMES:

RESOLVED - NIL
DOPPLER A - NIL
DOPPLER B - NIL
ENCODED - N

11. HEX ID: BEEE432E8@022D, HOMING SIGNAL: 121.5 MHZ
12. ACTIVATION TYRE: MANUAL
13. BEACON NUMBER QNVAIRCRAFT OR VESSEL NO: NIL
14. OTHER ENCODED INFORMATION:
TYPE APPROVAL CERTIFICATE NO: 0139
BEACON-MODEL - STANDARD COMMS, AUSTRALIA: MT400
15. ORERATIONAL INFORMATION:
LUT ID: NZGEO1 WELLINGTON GEOLUT, NEW ZEALAND
16. REMARKS: NIL
END OF MESSAGE

1. This alert uses the beacon serial number coding protocol and details on the carrier will
need to be obtained from a beacon registration database.

2. Information on the beacon model is provided in paragraph 14 as this is available through

the

Cospas-Sarsat type approval certificate number coded into the beacon. Where a

beacon is not registered in a database further information on the carrier can be sought
from the beacon manufacturer and supplier.

3. This alert was transmitted to the RCC in almost real-time after beacon detection by the
GEOSAR system.

4. The graphics depiction of this alert is provided in Figure 6.8.
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Example 6.c (ii) — LEOSAR Initial Alert (Image Position)

Beacon Hex ID: BEEE432E280022D:

190201Z MAY 2013

FM AUMCC

TO RCC AUSTRALIA

1. DISTRESS COSPAS-SARSAT INITIAL ALERT

2. MSG NO: 67217 AUMCC REF: BEEE432E280022D

3. DETECTED AT: 06 DEC 07 0723 UTC BY SARSAT S07

4. DETECTION FREQUENCY': 406.0279

5. COUNTRY OF BEACON REGISTRATION: 503/ AUSTRALIA
6. USER CLASS:

SERIAL USER PROTOCOL

EPIRB (NON FLOAT FREE) SERIAL NO: 0052106

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A -20 13.14 S 104 47.04 E PROBABILKITY 50 PERCENT
DOPPLER B -30 17.28 S 153 08.40 E PROBABNITY 50 PERCENT
ENCODED - NIL

9. ENCODED POSITION PROVIDED BY. N

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A - 19 MAY 13 0228.UTC ~SAULUTW ALBANY LUT
AUSTRALIA
DOPPLER B - 19 MAY 130209 JFKC  AULUTE BUNDABERG LUT
AUSTRALIA
ENCODED - NIL
11. HEX ID: BEEE432E2806822D HOMING SIGNAL: 121.5 MHZ
12. ACTIVATIONTYPE: MANUAL
13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. OTHER\ENCODED INFORMATION:

TYRE'APPROVAL CERTIFICATE NO: 0139

BEACON MODEL - STANDARD COMMS, AUSTRALIA: MT400
15. OPERATIONAL INFORMATION:

RELIABILITY OF DOPPLER POSITION DATA - SUSPECT
THE A POSITION IS LIKELY TO BE AN IMAGE POSITION
LUT ID: CLUT3 EDMONTON, CANADA

16. REMARKS: NIL
END OF MESSAGE
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Notes:

1. This alert was generated from just two LEOSAR beacon message bursts which was
supplemented with a GEOSAR detection of the beacon. This is referred to as LEO-GEO
processing and the Edmonton, Canada, LEOLUT and GEOLUT processed this alert.
The reduced number of beacon burst detections resulted in poor Doppler positions with
50% probability as indicated in paragraph 15.

2. Paragraph 15 further indicates that the Doppler A position is likely to be the “image”
position and this is depicted in the next figure. It should be noted that the Cospas-Sarsat
alert does not indicate that ambiguity in the Doppler positions has have been resolved at
this time.

Figure 6.8: GEOSAR Unlocated Alert and LEOSAR Initial Alert

Notes:

1. The GOES-15 and Sarsat S13 footprints are at zero degrees elevation and are overlaid on
the graphics and show that the Doppler B position is within both footprints indicating that
the Doppler A position is likely to be the image position.
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6.9

Example 6.d (i) - GEOSAR Ship Security Unlocated Alert

Beacon Hex ID: 401917C900FFBFF:

072021Z JAN 08

FM AUMCC

TO “COMPETENT AUTHORITY”

BT

1. SHIP SECURITY COSPAS-SARSAT (UNLOCATED) ALERT
2. MSG NO: 00285 AUMCC REF: 401917C900FFBFF

3. DETECTED AT: 07 JAN 08 2020 UTC BY GOES 11

4. DETECTION FREQUENCY: 406.0278 MHZ

5. COUNTRY OF BEACON REGISTRATION: 512/NEW ZEALAND
6. USER CLASS: 6
STANDARD LOCATION %)
SHIP SECURITY - MMSI LAST 6 DIGITS: 573000 6

7. EMERGENCY CODE: NIL "o

8. POSITIONS: Q\
RESOLVED - NIL Q

DOPPLER A - NIL (o\}

DOPPLER B - NIL (\

ENCODED - NIL N

9. ENCODED POSITION PROVID%@( F\ NAL DEVICE
10. NEXT PASS TIMES:

RESOLVED - NIL A

DOPPLER A - NILNON

DOPPLER B - gﬂ\\ Q}

ENCODED - N

11. HEX ID: 401917CI00FFBFR) HOMING SIGNAL:  NIL
12. ACTIVATION FYPE: @UAL

13. BEACON ER ON’AIRCRAFT OR VESSEL NO: NIL
14. OTHER ENCODED INFORMATION: NIL
15. OPERATIONAL INFORMATION:

LUT 1D WELLINGTON GEOLUT, NEW ZEALAND (GOES 11)

16. REMARKS: THIS IS A SHIP SECURITY ALERT.

PROCESS THIS ALERT ACCORDING TO RELEVANT SECURITY
REQUIREMENTS
END OF MESSAGE

Notes:

1.

This is an example of a ship security alert as transmitted to a competent authority. MCCs
would transmit this alert to the AUMCC for forwarding to the New Zealand relevant
authority irrespective of the location of the alert.

The activation type provided in paragraph 12 will always indicate “MANUAL” for a ship
security alert.

This alert was processed in almost real-time.

The graphics depiction of this alert is provided in Figure 6.9.
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6.10 Example 6.d (ii) - LEOSAR Ship Security Initial Alert

Beacon Hex ID: 401917C900FFBFF:

0721197 JAN 08

FM AUMCC

TO “COMPETENT AUTHORITY”

BT

1. SHIP SECURITY COSPAS-SARSAT INITIAL ALERT

2. MSG NO: 00286 AUMCC REF: 401917C900FFBFF

3. DETECTED AT: 07 JAN 08 2021 UTC BY SARSAT S08

4. DETECTION FREQUENCY:: 406.0278 MHZ

5. COUNTRY OF BEACON REGISTRATION: 512/NEW ZEALAND
6. USER CLASS: 6
STANDARD LOCATION %)
SHIP SECURITY - MMSI LAST 6 DIGITS: 573000 @6

7. EMERGENCY CODE: NIL s

8. POSITIONS: Q\
RESOLVED - NIL

DOPPLER A - 29 05 N 090 18 W PROBABIL PERCENT
DOPPLER B - 40 13 N 039 02 W PROBABILI PERCENT
ENCODED - NIL e .

9. ENCODED POSITION PROVID%@(: Iix;&NAL DEVICE
10. NEXT PASS TIMES: %)

RESOLVED - NIL @‘b A

DOPPLER A - Nu&‘(\ Q}

DOPPLER B - N Q’)\,

ENCODED - N

11. HEX ID: 401917 @FBF@ HOMING SIGNAL NIL

12. ACTIVATION AXPE: MANUAL

13. BEACON ER ON’AIRCRAFT OR VESSEL NO: 00
14. OTHER ENGODED INFORMATION: NIL

15. OPER NAL INFORMATION:

THE TION IS LIKELY TO BE AN IMAGE POSITION

LUT ID:ALBANY LUT, AUSTRALIA

16. REMARKS: THIS IS A SHIP SECURITY ALERT.

PROCESS THIS ALERT ACCORDING TO RELEVANT SECURITY
REQUIREMENTS

END OF MESSAGE

Notes:

1. This alert was generated from eight message bursts from the beacon. A ship security
beacon has the capability to provide an encoded position but in this case none was

available.

2. Doppler position B with 24% probability has been further identified as being the likely

image position given the initial GEOSAR detection. See the graphics in Figure 6.9.
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Figure 6.9: Ship Security Unlocated and Initial Alert

er B Position
4013N 03902W

Sarsat S8 Footprint
at 2021 UTC, 7 Jan 2008

Doppler A Position
2905N 09018W

6
R,
Note: /&\Q\
1. The GOES-11 and Sarsat-8 footprints at zero degrees elevation are overlaid on the

graphics and shows that the Doppler A position is within both footprints indicating that

the Doppler B position is likely to be the image position.
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6.11 Example 6.e - LEOSAR Initial Alert (Invalid Beacon Message)
Beacon Hex ID: 1A69AE32CBA2CAE:

091840Z MAY 2013

FM AUMCC

TO RCC PORT MORESBY

BT

. DISTRESS COSPAS-SARSAT DOPPLER POSITION CONFLICT ALERT
. MSG NO: 09265 AUMCC REF:

. DETECTED AT: 09 MAY 13 1646 UTC BY SARSAT S12

. DETECTION FREQUENCY:: 406.0278 MHZ

. COUNTRY OF BEACON REGISTRATION: NIL

. USER CLASS: NIL

. EMERGENCY CODE: NIL

. POSITIONS:

RESOLVED - NIL

DOPPLER A - 04 39.06 N 113 21.42 E PROBABILIFY.50 PERCENT
DOPPLER B - 04 29.64 S 152 22.26 E

PROBABILITY 50 PERCENT

ENCODED - NIL

9. ENCODED POSITION PROVIDED BYZNIL

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A - 09 MAY 1952 UTG,FOREISN LUT

DOPPLER B — 09 MAY 13 1841 UTCAWVLUTE BUNDABERG LUT
AUSTRALIA

ENCODED - NIL

11. HEX ID: 1A69AE32EBA2CAE

12. ACTIVATION@ Y¥PE: NI

13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: NIL

14. OTHER ENEODED INFORMATION: NIL

15. OPERAVIONAL INFORMATION:

RELIABIMTY OF DOPPLER POSITION DATA - SUSPECT

THIS ALERT WAS RECEIVED AS A CONFLICT ALERT FROM A FOREIGN
MCC

THIS POSITION 1S 78.089882 KILOMETRES FROM PREVIOUS ALERT
DATA DECODED FROM THE BEACON MESSAGE IS NOT RELIABLE
LUT ID: VNLUT HAIPHONG, VIETNAM

16. REMARKS: NIL

END OF MESSAGE

O~NO O WN PR

Notes:

1. Despite the error detection and correction capability of the LUT it was not able to correct
all errors in the beacon message received for this particular detection. As a consequence
all the various message fields have been assigned a “NIL” indicator due to the
unreliability of the data and paragraph 15 indicates that the decoded data is not reliable.
However, the Doppler location calculated for this alert is valid and RCCs need to take
this into account along with any collateral information.

2. This alert was received as a conflict alert from the Haiphong Vietnam LUT via JAMCC,
Japan and reference is made to this in paragraph 15.

3. Paragraph 15 also makes reference to the Doppler position being suspect and this is on
account of the limited number of beacon bursts (three), satellite pass geometry and the
beacon frequency drift.
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Figure 6.10: LEOSAR Initial Alert (Invalid Beacon Message)

Notes: \\Q

2
1. Whilst the beacon message is @der@{&\valid in all other respects the Doppler position

processing is normal give t the @ations are within the footprint of the satellite and
appear logically separa idistant from the satellite track.

2. This example shomp@e Doppler position within the search and rescue region of Papua
is within the Australian MCC service area and the other Doppler

New Guinea, whi
position withi Singapore MCC service area.
3. The satellite footprint is drawn with a zero degree elevation.
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6.12 Example 6.f — LEOSAR Resolved Alert (Satellite Manoeuvre)

Beacon Hex ID: B708D35934D34D1:

131800Z JUL P 131800Z JUL 07
FM RCC AUSTRALIA/AUMCC

TO SAMCC

BT

1. DISTRESS COSPAS-SARSAT POSITION RESOLVED ALERT

2. MSG NO: 01526 AUMCC REF: B708D35934D34D1

3. DETECTED AT: 13 JUL 07 1743 UTC BY SARSAT S11

4. DETECTION FREQUENCY: 406.0248 MHZ

5. COUNTRY OF BEACON REGISTRATION: 440/ SOUTH KOREA
6. USER CLASS: S
USER - MARITIME USER o
MMSI - LAST 6 DIGITS: 002000 o)

7. EMERGENCY CODE: NIL @Q

8. POSITIONS: Q\

RESOLVED - 24 12 N 060 51 E Q

DOPPLER A - 24 12 N 060 51 E %\}

DOPPLER B - NIL o

ENCODED - NIL

9. ENCODED POSITION PROVIDED-EY: N
10. NEXT PASS TIMES: 5
RESOLVED - NIL Q
DOPPLER A - NIL \Q Q}
DOPPLER B - NIL Q\ Q’)\
ENCODED - NIL S\
11. HEX ID: B708D3

12. ACTIVATION E: OMATIC OR MANUAL

13. BEACON ER ON AIRCRAFT OR VESSEL NO: 0
14. OTHER DED INFORMATION: NIL

15. OPEB&DNAL INFORMATION:

LUT I& KARA LUT, TURKEY

RELIABILITY OF DOPPLER POSITION DATA

- SUSPECT DUE TO SATELLITE MANOEUVRE

16. REMARKS: NIL
END OF MESSAGE

D3§IJDHOMING SIGNAL: 121.5 MHZ

Notes:

1.

This alert was generated subsequent to a manoeuvre of Sarsat-11 satellite for which
maximum expected Doppler location exceeds 10 kilometres and thus the cautionary entry
in paragraph 15.

The beacon number, zero, provided in paragraph 13 indicates that this is the first or only
FLOAT-FREE beacon on board the carrier.

Only the last 6 digits of the MMSI number is provided in paragraph 6. To obtain the full
MMSI number the country of beacon registration code needs to be included. For this
alert the MMSI number will be 44000200.

The ITU provides a search capability at: www.itu.int/cgi-bin/htsh/mars/ship_search.sh.
The results of the MMSI search are provided at Figure 6.11.

The graphical depiction of the alert is provided in Figure 6.12.


http://www.itu.int/cgi-bin/htsh/mars/ship_search.sh
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Figure 6.11: NOCR Alert Message

Conventional search method (enter either the full or partial string)

Ship Name
Call sign Mlp: 440
M| 44000200 -ast 6 Digits = 00200

Supplementary search method (enter full string)

EPIRB ID code (MMS] or MID + Call Sign)
EPIRB Hex ID code

[ SubmitQuery | | ClearQuery |

| TAIYOUNGCHERRY | Dsanz

Sarsat S11
at 1743 UTC, 13 Jul 2007

Resolved Location
2412N 06051E

Notes:

1. The satellite footprint is drawn with a zero degree elevation.
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6.13

Example 6.g - LEOSAR NOCR Alert

Beacon Hex ID: C809C70A34D34D1:

Notes:

170653Z MAY 2013

FM RCC AUSTRALIA/AUMCC

TO NOUMEA RCC, NEW CALEDONIA ATS MORESBY

BT

1. DISTRESS COSPAS-SARSAT NOTIFICATION OF COUNTRY OF
BEACON REGISTRATION

2. MSG NO: 05714 AUMCC REF: C809C70A34D34D1

3. DETECTED AT: 17 MAY 13 0637 UTC BY SARSAT S10

4. DETECTION FREQUENCY:: 406.0370 MHZ

5. COUNTRY OF BEACON REGISTRATION: 576/VANUATHY

6. USER CLASS: USER

EPIRB USER MMSI LAST 6 DIGITS: 774000

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A - 18 33.54 S 062 15.06 W PROBABILITY 50-PERCENT
DOPPLER B -22 53.34 S 043 21.60 W PROBABILITY 50 PERCENT
ENCODED - NIL

9. ENCODED POSITION PROVIDED-BY: Nll¢

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A —17 MAY 13 0652 UTCAHOREIGN LUT

DOPPLER B - 07 JAN 08 0235 UTG, BUNDABERG LUT AUSTRALIA
ENCODED - NIL

11. HEX ID: C809C70A84D34Dd" HOMING SIGNAL 121.5 MHZ
12. ACTIVATIONAYPE AUJOMATIC OR MANUAL

13. BEACON NUMBER ON'AIRCRAFT OR VESSEL NO: 0 INDICATES FIRST
OR ONLY FLOAT FREE BEACON

14. OTHER\EENCODED INFORMATION: NIL

15. ORERATIONAL INFORMATION:

LUT ID: BRLUT1 BRAZILIA, BRAZIL

16. REMARKS: NIL

END OF MESSAGE

1. A NOCR alert message is transmitted by the MCC in whose service area the beacon
location is (i.e. location of the beacon must be reported).

2. The NOCR alert message is intended to alert the RCC responsible for the country code
regardless of the location of the beacon. In the alert message above the Brazilian MCC
(BRMCC) in whose service area the beacon was located transmitted a NOCR alert
message to the Australian MCC (AUMCC) via the USA MCC (USMCC) for forwarding
to the VVanuatu authorities.

3. A graphical representation of the NOCR alert message is provided in Figure 6.13.
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Figure 6.13: Graphical Representation of the NOCR Alert Message

Doppler B Position
22535 0322w

Sl &

[
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6.14

Note:

Example 6.h - LEOSAR Initial 406 MHz Interferer Alert

160336Z MAY 2013
FM RCC AUSTRALIA/AUMCC
TO THMCC TAILAND

BT
1. DISTRESS COSPAS-SARSAT 406 MHZ INTERFERER ALERT
2. MSG NO: 37533 AUMCC REF: 88047/88048
3. DETECTED AT: 16 MAY 13 0311 UTC BY SARSAT S13
4. DETECTION FREQUENCY: 406.0170
5. COUNTRY OF BEACON REGISTRATION:  NIL
6. USER CLASS: NIL
7. EMERGENCY CODE: NIL
8. POSITIONS: QG
RESOLVED - NIL ?
NT

DOPPLER B - 16 59 N 099 34 E PROBABILITY 50 ENT
9. ENCODED POSITION PROVIDED BY: it
10. NEXT PASS TIMES (UTC):
RESOLVED - NIL %)
DOPPLER A 16 MAY 13 0614 FOREI%T’ O{\
DOPPLER B - 16 MAY 13 0614 FOREI
ENCODED - NIL Q 6\
11. HEX ID: NIL ,b‘b
12. ACTIVATION TYPE: NIL <
13. BEACON NUMBER O C OR VESSEL: NIL
14. OTHER ENCODED | RI\/D‘\ NIL
15. OPERATIONAL | RM/@lON
LUT ID: |DLU§{é ENG, INDONESIA

DOPPLER A -17 40 N 096 11 E PROBABILITY 5%

16. REMARK ASE ADVISE YOUR SPECTRUM AGENCY OF ANY
PERSISTENT ERFERERS

END cz\z\lgssAGE

1. The comments in paragraph 16 requests that the spectrum agency be advised of persistent
interferers.
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6.15

Figure 6.14: 406 MHz Interferer Alert

)

2
Example 6.i - LEOEé@nre@/ed Doppler Position Match Alert
170929Z MAY 1150
M AUMEG., <O ‘0*

TORCC AU ALIA

BT

1. D@SS COSPAS-SARSAT UNRESOLVED DOPPLER POSITION

MATCH ALERT

MSG NO: 55408 AUMCC REF: CDC9D64D41934D1

DETECTED AT: 17 MAY 11 0900 UTC BY SARSAT S11

DETECTION FREQUENCY: 406.0368 MHz

COUNTRY OF BEACON REGISTRATION: 622/ EGYPT

USER CLASS:

USER LOCATION

EPIRB USER

MMSI - LAST 6 DIGITS: 120320

. EMERGENCY CODE: NIL

8. POSITIONS:
RESOLVED - NIL
DOPPLER A - 36 34.74 N 000 22.26 W PROBABILITY 99 PERCENT
DOPPLER B - 31 03.12 N 026 24.30 E PROBABILITY 01 PERCENT
ENCODED -

9. ENCODED POSITION PROVIDED BY: NIL

S A

~
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Notes:

10. NEXT PASS TIMES:

RESOLVED - NIL
DOPPLER A - NIL
DOPPLER B - NIL
ENCODED - NIL

11. HEX ID: CDC9D64D41934D1 HOMING SIGNAL: 121.5 MHZ
12. ACTIVATION TYPE: AUTOMATIC OR MANUAL
13. BEACON NUMBER ON AIRCRAFT OR VESSEL NO: 0
14. OTHER ENCODED INFORMATION: NIL
15. OPERATIONAL INFORMATION:
WARNING: AMBIGUITY IS NOT RESOLVED
LUT ID: ASLUT CAPE TOWN, SOUTH AFRICA
16. REMARKS: NIL
END OF MESSAGE 6

6@

%)
When both pairs of Doppler positions meet the m (.Qriterion of 50 km prior to
ambiguity resolution for different satellite passes ilar orbital paths as shown in

Figure 6.15, an unresolved Doppler position m% ert will be generated.

For the example above the following two pai¥s wwr locations were received:

e Satellite S-08 TCA 0704UTC, 17 Ma A AN 000 01.4E B. 31 05.0N 025
55.1E
e Satellite S-11 TCA 0900UTC, ay 1QQ 36 34.7N 000 22.3W B. 31 03.1N 026

24.3E \s(\ é

Both the A pair and B paifNocati @Fom the two satellites were within 50 kms and
this is depicted in Fig{(/& .15.%?5 a consequence ambiguity in position cannot be
resolved and an unr‘@ ed Deppler position match alert is transmitted.

OED

As a consequ a warning will be inserted in the RCC distress alert message in
paragraph.\]@indicating that ambiguity has not been resolved.

L&
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Figure 6.15: Unresolved Doppler Position Match
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7. FREQUENTLY ASKED QUESTIONS

7.1 The RCC/SPOC has received multiple CONFLICT alerts for the same beacon
event (SBE), i.e., same satellite, same beacon Hex ID and same TCA (x 20 minutes).
Why is this?

Answer: In all probability the alerts are from different LUTSs, albeit the same beacon
event. Different LUTs may generate different Doppler locations because different beacon
bursts were available from the satellite’s SARR (repeater) or the SARP (global processor)
due to the different LUT locations, detection capability or time of adguisition. Different
processing algorithms or orbital configuration data could resutty;ih different Doppler
locations, even when two LUTs use the same beacon bursts. .AZsubsequent conflict alert
for the same beacon event is transmitted unless the new alertis-determined to be of poorer
quality.

7.2 A beacon was not detected at the predicted-gext pass time provided in an alert
but was detected later. Why is this?

Answer: One reason is that the beacon may ffave lgeen switched off or malfunctioning at
the time. The provision of the next passaime in“a*Cospas-Sarsat alert is based on certain
technical parameters which attempt to allow for'assured visibility and location. However,
the local terrain may “hide” the beadon fref one satellite pass but not from another pass.
It is for this reason that most MCEs do-not remove the beacon from their active database
until such time that 3 or more\satellite passes have missed detecting the beacon.

7.3 The TCA in the distress alert just received is some 4 hours old. Why is this?

Answer: This pRERomenon happens when a LUT tracks a particular satellite which it
hadn’t tracked for many hours and receives the recorded detection from an earlier
orbit. It is assumed that the beacon had not been detected on subsequent passes by
that particular satellite.

7.4 The distress alert indicates that the next pass time is 6 hours in the future but the
previous alert was received 4 hours prior to this. Why is this?

Answer: The next pass time that is provided in an alert is based on certain technical
parameters which allow for assured visibility and location and which can be many
hours into the future. However, it is possible that an earlier satellite pass that did not
quite meet the assured detection parameters provided a location. Note that the
provision of a next pass is based on LOCAL mode detection and does not take into
account detections in global mode by other LUTSs.
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7.5 Resolved Doppler location alerts are being received multiple times but the
position provided is changing. Why is this? Furthermore, why is the encoded
position remaining constant during this exchange?

Answer: A resolved location is calculated based on the most current (Doppler or encoded)
location and the historical locations that meet the ambiguity resolution distance criterion.
The resolved location is not the mean of two component locations, but is biased to the
location with the smaller likely error. No two Doppler locations will be identical even
when the same data from a satellite is used for processing. The encoded location will
remain constant if it was received from an external source or if the beacon location has
not changed by more than 4 seconds of latitude and longitude.

7.6 Paragraph 15 of a Cospas-Sarsat distress alert reports thiat the A Doppler
location is probably the image location and it has a probabilityy of 79%. Does this
mean that ambiguity has been resolved? Furthermore, whyis‘the A position with a
higher probability considered the image position? Is there a problem with the
location processing?

Answer: The determination that one position is probably an image does not indicate that
ambiguity has been resolved; ambiguity in a Deppler logation can only be resolved by
matching it with a Doppler location obtained from anether satellite pass or matching it
against an encoded position. On occasien, the\ Boppler location with the lesser
probability is in fact the real position of #iedistress;’so this should not be construed as an
anomaly. The reference to “image position’is made when one position in a Doppler
solution is within the footprint of aqether satetlite that detected the beacon and the other
Doppler position is not within thé&atelliteNfeotprint. See Figure 6.8.

7.7 The RCC has received a?406 MHz interferer alert. What should the RCC do
with this information?2

Answer: Persistentd06 MHz interferer transmissions negatively impact the Cospas-Sarsat
system and steuld be turned off and reported to the ITU via the national spectrum
agency. More information on 406 MHz interference is provided in the Cospas-Sarsat
document C/S A.003, System Monitoring and Reporting.

7.8 The RCC needs to discuss the contents of a Cospas-Sarsat distress alert with an
MCC. Where can it find contact information for the MCC?

Answer: The contact information for MCCs is provided on the Cospas-Sarsat website
(www.cospas-sarsat.org).

7.9 What does it mean when the alert states that the encoded position update time is
within 4 hours of detection time? Why isn’t a precise time provided?

Answer: Unfortunately, the time associated with the encoded position is not part of the
beacon transmission. There are not enough data bits available to transmit the time. The
alert states that the location was updated within 4 hours of the detection time because the
406 MHz Beacon Specification (C/S T.001) requires that encoded location not be
transmitted if it has not been updated within 4 hours. One can assume that an alert
indicating an “internal” source for the encoded position is within a few minutes of the
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detection time. In addition, when the encoded position changes on a subsequent alert, the
update time of the encoded position is between the two reported detection times.

7.10 The alert provides 6 Hex characters for an ELT 24-bit address. What is the 24-
bit address and how is it useful to the RCC? Is there a database that lists all these 6
Hex characters?

Answer: The aircraft 24-bit address is used in applications which require the routing of
information to or from individual, suitably equipped aircraft. Examples of this are the
aeronautical telecommunication network (ATN), SSR Mode S, and the airborne collision
avoidance system (ACAS). The 24-bit address transmitted by an ELT is expressed as Six
hexadecimal characters in the distress alert and can be used to identify the precise aircraft
provided an appropriate database is maintained. The 24-bit address can also identify the
country that assigned it and thus assist an RCC in its fact finding efferts. The allocation
of 24-bit aircraft addresses, formerly known as Mode S addressgs; Is described in the
ICAO convention, Chapter 9 of Annex 10, Volume Ill. Alternatively, contact your
State aircraft registration authority.

7.11 How is it useful for the RCC to be notifiech tiat the encoded position was
provided by an external device? Is it useful for the-RCC to know that the activation
type is “NIL?

Answer: The advice that the encoded positionis previded by an external device indicates
that the beacon does not have an integrah@NSS-which can provide updated positions as
long as the beacon remains active._ An“external input from a ship’s or aircraft’s GNSS
will indicate that the encoded position istihikely to be updated after initial activation.
The activation type

is only available with the user‘protocol @nd not supported in any of the location protocols.
A manual activation type ifdiCatesthat the beacon was activated by a survivor. A manual
or automatic activatiorptype indicator is probably not useful.

7.12 What is theddex ID? Why does the RCC need to know this Hex ID when the ID
of the beacor’1s\provided in paragraph 6 in a manner that can be clearly understood
by RCC personnel?

Answer: See section 3.4 of the RCC handbook for an explanation on Hex ID. MCCs
worldwide use this Hex ID in the main to refer to a beacon and to undertake searches for
specific beacon activations in their system. It should be noted that the Hex ID is unique
and no two identical Hex IDs should exist on two different beacons. Furthermore most
406 MHz beacon registration databases use the Hex ID as the primary field. RCC
personnel will facilitate discussions with MCCs on distress alerts if reference is made to
the Hex ID. The ID provided in paragraph 6 of the alert message received by the RCC is
decoded from the Hex ID and provides information in respect of the beacon coding
protocol used, the beacon type and the specific identity of the source or carrier, such as
the Callsign.

7.13 How can | decode the 15 character Hex ID?
Answer: There are several stand-alone programs available for this purpose. The

Cospas-Sarsat website at: http://www.cospas-sarsat.org/Beacons/decode.htm provides an
online capability.
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7.14 The RCC would like to conduct a 406 MHz beacon test for SAR training
purposes to include real-time detection by the Cospas-Sarsat GEOSAR and
LEOSAR systems. What are the procedures to be followed and what information
does the RCC need to provide?

Answer: The RCC should review the Cospas-Sarsat advice on beacon testing at:
http://www.cospas-sarsat.org/FirstPage/testing4d06mhzbeacon.htm and coordinate the test
with its support MCC. Several Administrations also have national requirements and
advice on beacon testing..

7.15 The RCC has a question on a particular aspect of the Cospas-Sarsat system and
is unable to find the answer in the handbook. Who should the RCC contact to
discuss the matter?

Answer: The RCC should contact its supporting MCC in the firstifaStance for assistance.
To establish your support MCC check Annex C and then the-Cospas-Sarsat website
(www.cospas-sarsat.org) for the MCC contact details.

7.16 Paragraph 13 of the Cospas-Sarsat distress ‘alert provides information on
“beacon number on aircraft or vessel”. What is th&significance of this information?
It is noted that, for the most part, this paragraph indicates “NIL” otherwise it is a
“zero”. Why is this?

Answer: Certain beacon coding protocqlg;Ze.g., Maritime User and Radio Callsign User
protocols, allow multiple beacons to be‘coded,with the same callsign or MMSI. In order
to differentiate between these beacehs on poard the same vessel and to provide a unique
Hex ID, the beacon is coded wiffya specific beacon number, 0 to 9 and A to Z. If the
vessel carries only one sucii’coded ‘beacon then the specific number will be zero.
Receiving a distress alert with thespgcific beacon number given as, say 1, indicates that
there are additional beacQns on board the vessel.

7.17 The RCC. has-received an alert for the first time for a beacon indicating a
conflict alert/Mow is this possible when the RCC did not receive a prior alert?

Answer: The initial alert would have been transmitted to another RCC because the
Doppler and/or encoded locations were in that RCC’s SRR. The subsequent alert, which
is in conflict, contained Doppler and/or encoded positions in the subject RCC’s SRR.

7.18 The RCC has reported that it has received message number 00533 from its
support MCC as per paragraph 2 of the distress alert message. However the
previous message number received was 00530. The RCC wishes to account for all
messages and requests an explanation.

Answer: A communication problem could cause messages to be missed. The RCC should
request the MCC to retransmit any missing messages.

- END OF SECTION 7 -
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Acronym
2417
24-BIT
ADDRESS
AFTN
ALMCC
ARMCC
ASMCC
AUMCC
BCH
BRMCC
CHMCC
CMC
CMCC
CNMCC
COMSAR
Cospas
CSTA
DDP
DDR

DF

EC

ELT
EPIRB
ESA
FMCC
GALILEO

GEO
GEOLUT
GEOSAR
GLONASS

GNSS
GOES
GPS
GRMCC
GTRF
Hex
HKMCC
IAMSAR
IBRD
ICAO
IDMCC
IMO
INMCC
INSAT
ITA2

ANNEX A
GLOSSARY OF TERMS

Meaning

Twenty-fours a day and & seven days a week

An individual aircraft address comprising 24 bits used for global
communications, navigation and surveillance systems (Mode S)
Aeronautical Fixed Telecommunication Network

Algerian Mission Control Centre

Argentine Mission Control Centre

South African Mission Control Centre

Australian Mission Control Centre

Bose and Ray-Chaudhuri and Hocquenghem error gorrecting code
Brazilian Mission Control Centre

Chilean Mission Control Centre

Cospas Mission Centre

Canadian Mission Control Centre

Chinese Mission Control Centre

IMO’s Radio Communications and“Search and Rescue Sub-committee
Cosmicheskaya Sistyema Poiski\Avariyiich Sudov
Cospas-Sarsat Type Approvél

Data Distribution Plan

Data Distribution Regior

Direction Finding

European Commission

Emergency Lggator Tradsmitter

EmergencyPesition’Iidicating Radio Beacon
European;Space-Agency

French_Mission Control Centre

A.planned global navigation satellite system, being built by the
European Union (EU) and ESA

Geostationary Earth Obit

Ground receiving station in the GEOSAR System
Geostationary Satellite System for SAR

GLObal'naya NAvigatsionnaya Sputnikovaya Sistema; English:
Global Navigation Satellite System)

Global Navigation Satellite System

Geostationary Operational Environmental Satellite

Global Positioning System

Greek Mission Control Centre

Galileo Terrestrial Reference Frame

Hexadecimal

Hong Kong Mission Control Centre

International Aeronautical and Maritime Search and Rescue
International Beacon Registration Database

International Civil Aviation Organization

Indonesia Mission Control Centre

International Maritime Organization

Indian Mission Control Centre

Indian National Satellite System

International Telegraph Alphabet #2


http://en.wikipedia.org/wiki/Raj_Chandra_Bose
http://en.wikipedia.org/w/index.php?title=D._K._Ray-Chaudhuri&action=edit&redlink=1
http://en.wikipedia.org/w/index.php?title=Alexis_Hocquenghem&action=edit&redlink=1
http://en.wikipedia.org/wiki/Global_navigation_satellite_system
http://en.wikipedia.org/wiki/European_Union
http://en.wikipedia.org/wiki/English_language
http://en.wikipedia.org/wiki/Global_navigation_satellite_system
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Acronym
ITMCC
ITU
JAMCC
KOMCC
LEO
LEOLUT
LEOSAR
LUT
MCC
MEO
MEOSAR
MF
MHz
MID
MMSI
MSG
NIMCC
NMCC
NOCR
OOSA
PAMCC
PC
PEMCC
PLB
RCC
SAMCC
SAR
Sarsat
SART
SBE
SIMCC
SID
SIT
SPMCC
SPOC
SRR
TAMCC
TCA
THMCC
TRMCC
UN
USMCC
uTC
VNMCC
WGS

Meaning

Italian Mission Control Centre
International Telecommunication Union
Japan Mission Control Centre

Korea Mission Control Centre

Low Earth Orbit

Local User Terminal in a LEOSAR System
Low Earth Orbit Satellite System for SAR
Local User Terminal

Mission Control Centre

Medium-Earth Orbit

Medium-Earth Orbit Satellite System for SAR
Medium Frequency

Megahertz

Maritime ldentification Digits

Maritime Mobile Service Identity
Meteosat Second Generational Satellite (EUVETSAT)
Nigeria Mission Control Centre
Norwegian Mission Control Centre
Notification of Country of Beacon Registration
Office for Outer Space Affairs

Pakistan Mission Control Ceptre

Personal Computer
Peruvian mission ContsgPCentrg

Personal Locator Be@son

Rescue co-ordinatien Ceqice

Saudi Arabian@ission*Control Centre
Search and«Rescue

Search anglResgue~Satellite-Aided Tracking System
Seargh .and Resclie Transponder
Same/Beacon Event

Siagapore Mission Control Centre

System Interface Description

Subject Indicator Type

Spanish Mission Control Centre

Search and Rescue Point of Contact
Search and Rescue Region

ITDC/Taipei Mission Control Centre
Time of Closest Approach

Thailand Mission Control Centre

Turkey Mission Control Centre

United Nations

United States Mission Control Centre
Coordinated Universal Time

Vietnam Mission Control Centre

World Geodetic System

- END OF ANNEX A -
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ANNEX B

MCC ADDRESS AND CONTACT NUMBERS

MCC addresses and contact numbers are available on the Cospas-Sarsat website
(Www.cospas-sarsat.org)

Table B.1: Nodal MCC Address and Contact Numbers

MCC AFTN Fax Telephone E-mail Mailing Address
Name &
Code
AUMCC YSARYCYX (61.2) (61.2) rccaus@amsa.gov.au uUsSAR
5030 62306868 62306820 &stralian Maritime Safety Authority
&bspo Box 2181,
@ Canberra City ACT 2601
CAa AUSTRALIA
CMC UUUUYCYX (7.495) (7.495) cmc@morflot.ru < 1/4 Rozhdestvenka St.
2730 6269375 6261215 cmc(@marsat.ru @ Moscow 103759
6261460 4233200 QQ RUSSIA
6261516 (22
FMCC LFIAZSZX (33.5) (33.5) fmcc@cne{ﬁg Q CNES - Centre Spatial de Toulouse
2270 61274878 61254382 @ . O Cospas-Sarsat FMCC — bpi 903
%) 6\ 18 avenue Edouard Belin
Q- 31401 Toulouse Cedex 9, FRANCE
JAMCC RITTYKYY (81.3) (81.3) (@wcc@kﬁﬁé’.mlit.go.jp Japan Coast Guard (JCG)
4310 35916107 35916106 & Operation Centre - JAMCC
\\(\ @ 2-1-3 Kasumigaseki Chiyodaku
O\ P\ Tokyo 100-8989, JAPAN
SPMCC GCMPZSZX (34.928) (34.9@‘ cc@inta.es Cospas-Sarsat / SPMCC
2240 727107 7 (b» INTA, Centro Espacial
d 105 A de Canarias, Aptdo.29
7271 35100 Maspalomas, Las Palmas
NO) =0 SPAIN
UsSMCC KZDCZSZA (130N | (1.301) USMCC
3660 81&58 8174576 usmcc@noaa.gov E/SP3, NSOF
O NOAA, 4321 Suitland Road
N Suitland, MD 20746-4304, USA
uUsmMccC KzDCZSzC (1.301) (1.301)
Back-up 7946535 7946536
Facility
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ANNEX C

DATA DISTRIBUTION REGIONS

C.1 WESTERN DDR

Figure C.1: Western DDR Map

Countries/Regions and MIDs supported by the Western DDR MCCs

ARMCC
Argentina Falklands
701 Islands/Malvinas
740
BRMCC
Brazil
710
CHMCC
Bolivia Chile Paraguay Uruguay
720 725 755 770
CMCC
Canada St. Pierre and Miquelon
316 361

PEMCC
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Peru
760
UsMCC
Alaska Aruba Bahamas Barbados Belize
303 307 308/309/311 314 312
Bermuda British Virgin Islands ~ Cayman Islands Colombia Costa Rica
310 378 319 730 321
Cuba Dominican Republic Ecuador El Salvador Grenada
323 327 735 359 330
Guatemala Guyana Haiti Honduras Jamaica
332 750 336 334 339
Marshall Mexico Micronesia Netherland@b Nicaragua
Islands 345 510 Antillesb 350
538 306 @
Northern Palau Panama g‘to Rico St. Vincent and the
Mariana Islands 511 351/352/353/354/ \>Q58 Grenadines
536 355/356/357/37 375/376/377
371/372 Q
Trinidad and Turks and Caicos USA \QJS Virgin Islands  Venezuela
Tobago Islands 338 %3@67/@4 379 775
362 364
(
(s\\' \’0
0\)
SO
N
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C.2 NORTH WEST PACIFIC DDR

Figure C.2: North West Pacific DDR Map

Countries/Regions and S ‘sou%p(grted by the North West Pacific DDR MCCs

CNMCC o
China o)

412/413 /(\Q\

HKMCC N

Hong Kong, China Macao, China Philippines Democratic

477 453 548 People’s Rep. of
Korea
445

JAMCC
Japan
431/432

KOMCC
Korea (Rep. of)
440/441

TAMCC
Chinese Taipei
416

VNMCC
Cambodia Laos Vietnam
514/515 531 574
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C.3 SOUTH WEST PACIFIC DDR

Figure C.3: South West Pacific DDR Map

(/
Countries/Regions and MIDs suppor%&y
Nd

)
i, South West Pacific DDR MCCs

ASMCC N >
Angola Botswana &ur@o DR of Congo Lesotho
603 611 %) 60(} 676 644
Malawi Mozambi g&. ibia Rwanda South Africa
655 650 ‘Q 9 661 601
St. Helena Swa@ d Uganda Zambia Zimbabwe
665 .665 675 678 679
AUMCC « N
Adelie Land American Samoa  Australia Christmas Island Cocos Islands
501 559 503 516 523
Cook Islands Fiji Kiribati Nauru New Caledonia
518 520 529 544 540
New Zealand Niue Papua New Saint Paul & Samoa
512 542 Guinea Amsterdam 561
553 607
Solomon Islands  Tonga Tuvalu Vanuatu Wallis & Futuna
557 570 572 576 578
IDMCC
Indonesia East Timor
525 * (see below)
SIMCC
Brunei Malaysia Myanmar Singapore
508 533 506 563/564/565
THMCC
Thailand
567

*: country code to be determined
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C4

CENTRAL DDR

Figure C.4: Central DDR Map

FMCC N\°©
Andorra Anguilla Antigua and Austria Azores
202 301 Barbuda 203 204

304/305
Belgium Chad Djibouti Comoros Crozet Archipelago
205 670 621 616 618
Dominica France French Guiana French Polynesia ~ Germany
325 226/227/228 745 546 211/218
Gibraltar Guadeloupe Kerguelen Islands  Liechtenstein (via  Luxemburg
236 329 635 Swiss SPOC) 253

252

Madagascar Madeira 255 Martinique Mauritius Monaco
647 347 645 254
Montserrat Morocco Netherlands Pitcairn Portugal
348 242 244/245/246 555 263
Reunion/Mayotte  Saint Kitts and Nevis  Saint Lucia Suriname Switzerland
660 341 343 765 269

Tunisia
672
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GRMCC
Greece
237/239/240
ITMCC
Eritrea Ethiopia Kenya Somalia Sudan
625 624 634 666 662
Cyprus Israel Albania Bosnia and Croatia
209/210/212 428 201 Herzegovina 238
478
Italy Malta Montenegro San Marino Serbia
247 215/248/249/256 262 268 279
Slovenia The Former Palestine Vatican City
278 Yugoslav Rep. of 443 208
Macedonia b
274 }\Q
NMCC 72
Denmark Estonia Faroe Islands FinlandK% Greenland
219/220 276 231 230_@) 331
Iceland Latvia Lithuania y Sweden
251 275 277 25712581259 265/266
AN
TRMCC <" .
Afghanistan Iran Iraq QQ Qey
401 422 425 1
R,

UKMCC

United Kingdom Ireland \‘(\ \Q}

232/233/234/235 250

n(\ \:b

a>°°

&
~N

\‘»@\QA
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C5 SOUTH CENTRAL DDR

Figure C.5: South Central DDR Map

™ ¥
Countries/Regions and Ml pp@d by the various South Central DDR MCCs
<\

ALMCC hoR

Algeria Burkina I%@ Egypt Libya Niger

605 633, S 622 642 656

N

NIMCC

Nigeria &

657

SAMCC

Bahrain Jordan Kuwait Lebanon Oman

408 438 447 450 461

Qatar Saudi Arabia Syria United Arab Emirates  Yemen

466 403 468 470 473/475

SPMCC

Ascension Benin Cameroon 613 Cape Verde Central African

608 610 617 Republic
612

Congo Cote d’Ivoire Equatorial Guinea Gabon Gambia 629

615 619 631 626

Ghana Guinea Guinea-Bissau Liberia Mali

627 632 630 636/637 649

Mauritania Sao Tome and Senegal Sierra Leone Spain

654 Principe 663 667 224225

668
Togo

671
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C.6 EASTERN DDR

Figure C.6: Eastern DDR Map

AIR\4

Countries/Regions and MIDs su &‘ﬁbor@‘by the various Eastern DDR MCCs
CMC
Armenia Azerbaijan 0@ %us Bulgaria Czech Republic
216 423 207 270
Georgia Hun Kazakhstan Kyrgyz Rep. Moldova
213 ,2@ 436 451 214
Russia /@jikistan Turkmenistan Ukraine Uzbekistan
273 * (see below) 434 272 437
Poland Romania Mongolia
261 264 457
INMCC
Bangladesh Bhutan India Maldives Nepal
405 410 419 455 459
Seychelles Sri Lanka Tanzania
664 417 674/677
PAMCC
Pakistan
463

*: country code to be determined
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ANNEX D

RCC PERSONNEL COSPAS-SARSAT COURSE

Concept of the Cospas-Sarsat System

Space Segment (LEO, GEO and MEO)

Status of Space Segment
Satellite manoeuvres

Ground Segment

Overview of worldwide disposition of LUTs and MCCs
Status of the Ground Segment

LUTs

Functions of a LUT

Location data concepts and jargon eg. Doppler curve, A and B positions, TCA,
CTA, number of points, TCA within and.Without points, partial Doppler
curves, theoretical number of points given a-particular satellite and CTA, etc.
Large location errors and possible causes

MCCs

Functions of an MCC
Communications to and from MCC

Cospas-Sarsat Data DistgibutiorpProcedures

Concept of Servicgsaséas and DDRs and nodal MCCs

Concept of RCCsyand SPOCs and search and rescue regions

Matching and waerging of beacons

o Dopplerto Doppler matching

o Dappler to encoded matching

o Encoded to encoded matching

Concept of LEO-GEO alerts

Data distribution

o Unlocated and ambiguity resolution alerts

o Conflict alerts

o Continued transmissions

o NOCR service

Data validation

Concept of filtering redundant data and better quality alerts

o Based on same beacon event (SBE), poor quality flag indicators, distance
criterion and image position determination

Ship Security Alerting
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10.

11.

12.

Cospas-Sarsat message Formats
e International character set as per Table 4.1 of C/S A.002 document
e MCC to RCC/SPOCs (SIT 185 formats)
e Concept of message fields
e Types of message alerts
o Initial, resolved, unlocated, encoded, conflict and NOCR
o Interferer alerts

Beacons

e Beacon specifications

e Beacon coding and protocols

o User and location protocols (User, Standard and National)
o SSAS

o Orbitography and reference beacons

o Time reference beacon

Beacon 15 Hexadecimal 1D

Beacon homing and sweep

Beacon registration information SIT 925 format
Beacon registration and IBRD

Beacon testing policy

Beacon disposal

Communications
FTPV Standard
AFTN Standard
E-mail

Fax

Contingency.Pxocedures
e Backupprectedures
e Use of e*mail for transfer of SIT messages

Documentation Set

e Cospas-Sarsat RCC Handbook

IAMSAR Manual

Cospas-Sarsat Data Distribution Plan, document C/S A.001
Cospas-Sarsat System Interface Description, document C/S A.002
Cospas-Sarsat 406 MHz Beacon Specification, document C/S T.001

- END OF ANNEX D -

- END OF DOCUMENT -
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Cospas-Sarsat Secretariat
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