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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 apprqpgi national SAR
authorities. Cospas-Sarsat’s objective is to support search escue authorities
worldwide, whether at sea, in the air, or on land.

The purpose of this document is to provide Resc ordination Centre (RCC)
personnel and SAR Point of Contact (SPOC) p | with an overview of the
Cospas-Sarsat System, its evolution and an under in the contents and types of
Cospas-Sarsat distress alert messages. Thi 1l all CCs to prosecute SAR
incidents involving Cospas-Sarsat dis al in an informed manner.
Furthermore, the document also provid rmatg@t» on 406 MHz interference which

can impact 406 MHz distress alertiila\

1.2 Document Organisatg\\,

Section 1 provides infor on t@toncept of the Cospas-Sarsat System and its
vision. In addition, the on i@\les several topics of relevance to RCCs which are
d

Doppler location ing prodedures, 406 MHz interference, 406 MHz direction
finding, future j mentation of the medium-altitude earth orbit SAR system
(MEOSAR) ernational Beacon Registration Database (IBRD), etc.

Section 2 ’F}bvides 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 Codin
Type Approval.

This document was developed as an aide to help in unders
registration and type approval. It also assists in the u
complex beacon technical specification document, C/S T,

Registration and

g beacon coding,
anding of the more
and complements it.

C/S P.011 - Cospas-Sarsat Programme Manageme Icy.

As the name suggests this is a high level doc th vides information on all
aspects of the System and its managememﬁein ain, is intended for senior
Managers. \Q é

C/S A.001- Cospas-Sarsat Data Di on Rtan TDDP)

This document provides operatigfal guid 0 MCCs for the exchange of alert and
system data between MCCs a RC

C/S A.002 — Cospas- N@ Control Centre Standard Interface Description
(SID)

This document @ldes information on message content and formats for the
automatic e>§& 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.orqg) 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).
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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.

1.5  Basic Concept of the Cospas-Sarsat System fé

The System is comprised of:

o satellites in low-altitude Earth orbit ( R) and geostationary orbit
(GEOSAR) that process and / or re sigr@ transmitted by distress
beacons; . O

e ground receiving stations call mmals (LUTSs) which process

the satellite signals to locat
e MCCs that prowde the SS a@mforma‘uon to SAR services.

Fig@\ %&'s Sarsat Space Segment
O
CO
&
&

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
messages received from 406 MHz beacons. The contents of the satellite memory are
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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

Mutual Vis
Satellite - BeacgN\LUT
Locul (;' e

#.
Ay

*
i
14 ‘;
a -
2D 'l"

Visibility

location. dress 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.

Users in distré;@ay have to wait for a LEOSAR satellite to pass into view of their
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Figure 1.3: Basic Concept of the Cospas-Sarsat System
@

LEO Satellites

&
SARSAT
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Mission Control Center (MCC)
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? . Distressed
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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.

Doppler principles, using the relative motion

beacon to calculate the location of that beacon.

This technique pr s a position line, upon which are two positions, one either side
of the satellite’:,g@ck over the ground. One is the actual position, and the other is the

“mirror im
ambiguity is

n the other side of the satellite’s track (see Figures 6.3 and 6.4). This
solved 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, WI h ong axis along
his course line. If the speed is more accurate, the long axis pendicular to the
course line.

Ambiguity resolution is the process of determininﬁh of the two computed
Doppler solutions of the transmitting beacon is position and which is the
image , or “mirror” position. A subsequent satelttg”passcan be used to resolve the
ambiguity between the actual location and its r (se@%re 6.4).

An estimate of the true and image Ioc?@n car@s be calculated by taking into
account the Doppler frequency chang sed earth’s rotation when computing
the Doppler solutions. This amb tion technique is dependent upon the

stability of the transmitted fre?y of 4 z distress beacons.

If the LUT cannot calcul op ocatlon then the beacon identity information
contained within the N@% processed and transmitted to an RCC. With
location protocol b an encdeed position may also be included.

and Sarsat tellite 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.

Figure 1.5 de§®a real world detection by the New Zealand Wellington LEOLUT

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

HEX ID: ADC268F8E0D3730 - 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: ADC268FSEOD3780 - USA/ORB NOAAOQOA
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

N
1.7  Interf @@ (b\(&
. nterrerence on Z

3

The International ? mmun ion Union (ITU) has allocated the 406 MHz band
for low distress beacons. Nevertheless there are unauthorised signal sources in
various areas e world radiating in the 406.0 — 406.1 MHz band. Interferers
ormance 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

The USA, Russia and the European Commission / European Spac ncy (EC/ESA)
have confirmed their plans to include 406 MHz search rescue repeater
instruments on their respective constellations of medium-algidde Earth orbit (MEO)
global navigation satellites (GPS, Glonass and Galileo).

The Cospas-Sarsat MEOSAR system, based upo constellations will provide
near instantaneous global coverage, an accu i i

endent beacon locating
capability (i.e. no reliance on a navigatio ivgr&e beacon to determine
location), and robust beacon-to-satellite co nicat?. inks. Furthermore, because
of the number of satellites planned and‘@ char stics of their medium altitude
earth orbits, the MEOSAR system pro w,k high levels of redundancy and
resistance to beacon-to-satellite bI @e system is expected to be operational

in the 2016-2017 time-frame. & (&
g@é@ @SAR Concept of Operation

Glonass

GALILEO

s‘é
GPS-11I % -
406 MHz
Distress
Beacon

Galileo
< g™
RCC

Return link
Service Provider
1% o
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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 directlwover the Internet,
using a password that has been requested by their Admi@tion from the
Cospas-Sarsat Secretariat.

More detailed descriptions of various aspects of the | are available in other

documents which can be obtained from the Cos rsat Secretariat or from
WWW.COSpas-sarsat.org.

The RCC user interface to search for beacons j rovided below:
Figure 1. 9 %\%erface
EST

INTERNATIONAL 406 MHz BEAC DATAERSE (IBRD) SYSTEM

Hitmd S i B e |

O ey

||III|-.-|I|.I bl Harms
IHI11'\. whitle Blanilac

PIPL I Wehile 1||u

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
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IMO/ICAO Joint Working Group is considering this matter further. RCCs should
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.

support An MCC might also consider the transmission of regig operatlonal alerts
to an RCC to not warrant a communications check. &he IMO COMSAR

alerts. This is in addition to any integral communicati
place like the AFTN distress priority SS message a

oi{SYystem acknowledgement in
’
\pW/tedgement.

1.13 Conduct of Beacon Tests Q
On occasions the RCC may wish to conb@ 406 @d beacon tests for SAR training
or

purposes or on behalf of others, e.g. on o supplier.

the prior authorisation from spas- t MCC is considered an offence in many

countries of the world, an d gtzbn prosecution.

406 MHz beaco de&g@ ith a self-test capability for evaluating key
performance charaté¥istics. Initiating the beacon self-test function will not generate

a distress alersqb the Cospas-Sarsat System. However, it will use some of the

Activating a beacon for reas@her th indicate a distress situation or without

beacon's li battery 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. &

Some countries provide specific guidance on the conduct of, on testing and make
the information available on web sites. One such web sit
http://beacons.amsa.gov.au/Maintenance/Testing.asp &

1.14 RCC Course on Cospas-Sarsat

Cospas-Sarsat has developed a model cour: Q?%erators and this course can
be adapted for RCC personnel. Typica uch rse will include Cospas-Sarsat
data distribution procedures, messag mats n coding and communications.
More information is provided in A

Under the auspices of the L@j NaﬁQ(&Programme on Space Applications, the
Office for Outer Space rs (§I%OSA), some MCCs have jointly organised
servi

five-day training cour, llite-Aided Search and Rescue for RCCs and
SPOCs” within th ea. These courses have been held in Australia,
India, South Afric ain and the USA in recent years.

S
\"Q\

- 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 RCCGyaccording to the
position of the distress or the country code. Due to the high degr redundancy in
the Cospas-Sarsat Ground Segment (each operational L is capable of
providing essentially the same data in the global mode o ation, likewise each
operational GEOLUT pointing to a geostationary satellig provides the same alert

data), such distribution must be co-ordinated and re nt data filtered out of the
ground communication network. ;>
Each LUT is linked to an associated MCC lert, r@ges are forwarded to the

appropriate RCC through the MCC com tio ork, in accordance with the
procedures described in the Cospass at@ Distribution Plan (document
C/S A.001). (g

2.2 MCC Data Distributio, gionyﬁMCC Service Areas

distribution service is ed t MCC. An MCC service area is defined by the
list of SAR Pomt tacts. Cs are RCCs or other recognised national points
of contact that e the distress alert data to enable fast and effective rescue of
persons in |s; The MCC service area will usually include the search and rescue

An MCC service area is t rt 0; t@(/vorld within which a Cospas-Sarsat alert data
0]

regions (S of the RCCs. SRRs are defined and coordinated internationally by
ICAO and IMO and 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

\J
To further improv&é’distribu on of operational information amongst a growing
number of Cosp, sat MCCs, MCC service areas have been regrouped to a small
number of % tribution regions (DDRs). One MCC in each region, acting as a
node in th&Gommunication network, takes responsibility for the exchange of data
between the DDRs. 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

éfgg}@
&

The world is divided into six DDRs and an @e of t@ outh West Pacific DDR is

depicted below.
0 é

Figure 2.3: South Wesl‘@ﬁ: I%R with MCC Service Areas

éQc, @
@6
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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;

¢ high peak power to increase probability of det ;
o frequency stability to assure accurate locag

e phase-modulated pulse with a digital n@}ige'

e low duty cycle to provide a iple- cé? capability of more than
90 beacons simultaneously o g &\ of a polar orbiting satellite;

and
e low mean power consK n W@at least a 24 hour operating lifetime at
minimum temperaturg: \é'

An important feature of N@mergency beacons is that the digitally encoded
message provides s iriforma as the country of beacon registration and the

identification of th sel or aircraft in distress, and optionally, position data derived
from internal o@nal navigation receivers.

An auxiliary transmitter (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 (ELTs) 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

Cospas-Sarsat also provides alerting services for Ship Security Alert System (SSAS)
and EPIRBs associated with Simplified Voyage 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.
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Figure 3.2: Other Beacon Types

090(\

fo@@‘

3.3  Beacon Coding ‘é’

Beacon coding is best exp, d m/?lassroom environment and as indicated in
section 1.14, courses ca % by MCCs for the RCCs that they support.
Knowledge of beac ing acilitate a comprehensive understanding of the

Beacon messa@\are comprised of a message preamble which is the combination of
the 160 ms of unmodulated 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 qr endant upon the
protocol used. Figure 3.4, Fields of the Short Message For ows that bits 107 —
112 are not protected. LUTSs have a finite capability to de nd correct errors in the
beacon digital transmission. If residual errors are dete tn the beacon message then
all coded information is treated as invalid and the ge will be distributed solely
based on Doppler location.

Figure 3.4: Fields of the% N@Qge Format

Bit | Frame FirstF t\{d Da BCH-1 MNaon-Protected
Synch | Synch (g Data Field
Unmodulated Bit Frame | Format | ProvQc Cou | Identn’catlun ar 21-BIT Emergency
Carrier Synch Synch Identification plus BCH Code or National
(160ms) FPattern | Pattern FPosition Data Code llse
Bits Bits its Bits Bits Bits
1-158 16-24 | 27 - 36 37-85 86- 106 107-112
15Bits | 9Bits Ohit ,ﬂa,t 10 Bits 49 Bits 21 Bits 6 Bits

Note: Bits 107 to 1§Qe not protected and the information contained within these bits
should be.tr with caution as error detection and correction will not be applied to
these b@s information includes the emergency code, activation type and nature
of distrede’as provided in an alert message.

Figure 3.5: Fields of the Long Message Format

Bit Frarme First Protected Data Field BCH-1 Secand BCH-2
Synch Svnch Protected Data
Field
Unmodulated Bit Frame | Format | Protocaol | Country | Identification or 21-BIT | Supplementary 12-BIT
Carrier Synch Synch Flag Flag Code Identification BCH and Position or BCH
(1 60ms) FPattern | Pattern plus Position Code Mational Lse Code
Data Data
Bits Bits Bit Bit Bits Bits Bits Bits Bits
1-15 [16-24 25 26 27- 36 i7-85 86- 106 107-132 133-144
14 Bits | 9 Bits 1 Bit 1 Bit 10 Bits 49 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 t0112
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 http://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:
0  ELT with beacon serial number
ELT with aircraft operator and a seri ber
ELT with aircraft 24-bit address
EPIRB (float free or non-float: ith serial identification

O o0O0o

PLB with serial identificatio

| S
3.3.2 Location Protocols q
e User Location (long messa@rotoﬂé

0 EPIRB Maritima&sUse ocol (Radio Callsign or MMSI)
o EPIRBR allsi ser Protocol

o Auviatig r Pr ol (Aircraft Registration Marking)

o Seri

er mcols which include —

O LTw eacon serial number
6 ELT with aircraft operator and a serial number

‘\6 ELT with aircraft 24-bit address
\\9 . EPIRB (float free or non-float free) with serial

identification
] PLB with serial identification

e Standard Location (long message) Protocol

o  Ship Security with MMSI
o  ELT with aircraft 24-bit address
o] EPIRB with MMSI
o  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

e National Location (long message) Protocol

o ELT with beacon serial number
o EPIRB with serial identification
o} PLB with serial identification
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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 ICAQ 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) co@of a 9-digit code as

follows:
S

M11:D3 Xy XsXsX7XgXg Wherein the M Ie& represents the maritime

identification digits (MID) and X is any i r from 0 to 9. The MID can be
obtained from the International Tele uni n Union (ITU) web site:
http://www.itu.int/cqgi-bin/htsh/glad/ ids=sM?Ing=E

In a Cospas-Sarsat alert the IS rded in two parts, the MID and the

last six digits of the MMSK\(\

The Radio caIIsi@ti \'@H be obtained from the ITU website:

http://www.itu.int/cQi; m/htﬂsh ad/cga_callsign.sh?Ing=E
O
§ ©
3.4  Hexadeci dentity of a 406 MHz Beacon

N
406 MHz bea&?s are 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:
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Figure 3.6: Hexadecimal Identification of a Beacon
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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 chegk or value added
information input by an operator. Messages transmitted to nd SPOCs are
termed SIT 185 messages and all have a standard 16 paragrap

The set of International Alphabet No. 5 characters th
character is the set of allowable characters in a Cosp
RCCs should be aware that there are limitations
uppercase alpha characters, figures and some gt
question mark [?], colon [:], octothorpe [#],
equal [=] and plus [+] signs, are allowed.
communications mode used, e.g. AF
Network).

e an equivalent ITA2
sat distress alert message.
e use of characters and only
charagters, like the hyphen [-],
thes ], period [.], comma [,],
erli lons are also imposed by the
erop@g@pical Fixed Telecommunications

A SIT 185 supports many mess, ypes aﬁdiscussed further in section 4.2.

A 406 MHz initial alert wi opp I@Cation, exchanged between two MCCs, would
typically be in the for :6 \Q

/12590 000 30/08 008 0401

1125/5036910/01
/51 02983.9 002.3 +00.00/08 008 0354 56.60/0
3%03

19/1 /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
ILASSIT

/ENDMSG

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

DISTRESS COSPAS-SARSAT INITIAL ALERT

MSG NO: 12590 AUMCC REF: CO0F429578002C1
DETECTED AT: 08 JAN 08 0354 UTC BY SARSAT S10
DETECTION FREQUENCY:: 406.0280 MHZ

COUNTRY OF BEACON REGISTRATION: 512/ NEWZEALAND
USER CLASS:

SERIAL USER

PLB - SERIAL NO: 0042334

7. EMERGENCY CODE: NIL &

oo awNE

8. POSITIONS:

RESOLVED - NIL

DOPPLER A -4114S 172 31 E PROBABILITY 79 PE
DOPPLER B -48 20 S 13551 E PROBABILITY 21 P NT

ENCODED - NIL
9. ENCODED POSITION PROVIDED BY: I@

10. NEXT PASS TIMES: 6}
RESOLVED - NIL
DOPPLER A - 08 JAN 08 0409 UTC NGT@UT NEW ZEALAND
DOPPLER B - 08 JAN 08 0547 UTC AN AUSTRALIA
ENCODED - NIL

NAL: 121.5 MHZ

11. HEX ID: CO0F429578002C MI
12. ACTIVATION TYPE: M L
13. BEACON NUMBER AIRC R VESSEL NO: NIL
14. OTHER ENCODED, R N

CSTA CERTIFICAT, . 017

BEACON MODE COMMS, AUSTRALIA: MT410, MT410G
15. OPERATI(&QJNF@TION.
LUT ID: W GTON, NEW ZEALAND
16. REM%: NIL
END@ SSAGE
S

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 N
53 7. EMERGENCY CODE \é)
54 8. POSITIONS JFQ)
54a 8. RESOLVED POSIT)CN
54b 8. A POSITION & PRRSABILITY
54c 8. B POSITION BABILITY
54d 8. ENCODED, ION AND TIME OF
UPDAT A
55 9 Sou DED POSITION DATA
56 10. N
56a 10. VISIBILITY OF
( L POSITION
56b 10. »Q EXANIME OF VISIBILITY A POSITION
56¢C 10. IME OF VISIBILITY B POSITION
56d 10. 6 ' T TIME OF VISIBILITY OF ENCODED
& eosiTioN
57 11. A A\ | BEACON HEX ID & HOMING SIGNAL
58 oYY N 7 | ACTIVATION TYPE
59 Y BEACON NUMBER
60 * D14, OTHER ENCODED INFORMATION
61 ,}\('\‘ 15. OPERATIONAL INFORMATION
62 16. REMARKS
63 END OF MESSAGE
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Figure 4.1: Distress Alert Message and Corresponding Message Fields
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Figure 4.1: Distress Alert Message and Corresponding Message Fields (cont.)
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4.2 Mess\a'ge 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
¢ 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
SHIP SECURITY COSPAS-SARSAT POSITION CONF
SHIP SECURITY COSPAS-SARSAT POSITION RE
SHIP SECURITY COSPAS-SARSAT POSITI
ALERT

ESOLVED UPDATE

Real world examples are provided in section 6. &é

Position Resolved Alert (See example 6.a (|\@\ OQ

A resolved Doppler position al poss fter two detections of the same
beacon with different TCAs S% s provide locations within 50 km of

each other. The resolve ased to the Doppler position with the
smaller error. %

A resolved distre rtis I&oossmle when one of the Doppler locations is
within 50 km 6 nco@%caﬂon provided by an internal or external GNSS
device. é

Position Coq&&lert (See example 6.b (ii))
0

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 (= 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

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).

Invalid Alerts (See example 6.€)
When the LUT is unable to detect and correct all th rs 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,i te a valid country (Sweden)
and other information. However in the al ans 'tted to the RCC/SPOC it
will indicate “NIL” for these fields.

XXXMCC $ decode 2148D00801490A {&a é

15 Hex identifier decode for 48@501490AE

FIELD: Description & \ | BITS | VALUE

ON (0.9

Protocol : Location \“ v | 26 | O

Country code : 266@EDE * | 27-36 | 0100001010

Standard protoc LT - rial | 37-40 | 0100

Certificate num - 0416 | 41-50 ] 0110100000

Serial numberc:? 1024 | 51-64 | 00010000000000

North/Sou g:S | 65 | 1

Latitude rees : 36 | 66-74 | 010010010

minutes : 30 | 66-74 |
East/West Flag : E | 75 | O
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 a?ist the MCC by

quoting the message number and the MCC reference designator of, lert.

MF #48 Detection Time & Spacecraft ID (Paragraph

The detection time is the time of closest approach (TC the satellite to the beacon.
The time is followed on the same line by the identj he satellite which provided

the alert data. The LEO satellites are identified ars%nd Cospas and the GEO
satellites as GOES, MSG and INSAT.

MF #49 Detection Frequency (Para\@p Ké\é

The frequency is the actual beaco quency as determined by the LUT and
can be in the vicinity of 406.0 028 MHz and 406.037 MHz. Channel
406.040 MHz is expected peN in 2012. Knowledge of the individual
frequencies may assist RC@\/hen tagiing aircraft with a 406 MHz direction finding

capability. \Qﬁ

MF #50 Co of Beacon Registration (Paragraph 5)

*

The three \country code as provided by the International telecommunication
Union (ITU) Yollowed 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 aircratft.

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

MMSI

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

MF #53 Emergency Code (Paragraph 7)

rotocol to indicate
aritime Organisation
indicate Fire/Explosion,
psizing, Sinking, Disabled

A provision exists in the User (short non-location) beacon cogi
the nature of distress in accordance with the Internatio
(IMO) maritime emergency codes. These codes
Flooding, Collision, Grounding, Listing, in danger &
and Adrift and Unspecified Distress.

A provision also exists in the beacon codi@\mdi e@ﬁ)n-maritime emergencies
and these include an indication of a fi medj ssistance is required and if
disabled or not.

This message field is not protect M ject to automated error detection and
correction. As a consequence fo m%n provided for this message field should
be treated with caution. @

Currently there are no@ons\@approved with this capability and in most cases
the Cospas-Sarsat $§{rESs alert nfessage will indicate a “NIL” for this message field.
However there own to be some beacons that have been coded by default to

indicate un@@ d distress”.
b

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@ithin 4 hours of
the TCA detection time as provided in paragraph 3 of IT 185 alert. See
example 6.b (i).

If the beacon message is invalid the MCC will indicat@’ for this field.
MF #55 Source of Encoded Position Data ( rar@)

This message field indicates whether the e ed %@n data was provided to the
beacon by an internal or external GNSS &@:e. é\

GNSS device shall not occur fre than every 20 minutes. A beacon
designed to accept position d rom amexternal device, which will provide position
input at intervals not lon an 2 fbﬂutes for EPIRBs and PLBs and 1 minute for
ELTs prior to beacon aghyatio

Subsequent transmissions of the ?}%tion from a beacon with an internal

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

If the Stan(’ﬁfd 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 represen@ of a beacon
identification code as mentioned in section 3.4.

Homing Signal Interpretation: é’\

a) NIL - no homing transmitter

b) 121.5-121.5 MHz ELT/EPIRB signal in n to 406 MHz

C) 9 GHZ SART - Maritime 9 GHZ@\'\ scue Radar Transponder
(SART) in addition to 406 MHz

d) OTHER - a nationally asmgne{g h@ included in the beacon

m%ma' n one of the four types of homing
al Location protocols can only indicate

pablha(, Xists.
ype %raph 12)

The type of bgagg@tivaﬂon is only available for the non-Location User protocol. It

The User protocol can provid
indicators, however the Stan
whether a 121.5 MHz homi

MF #58 Activ%@q

is intended ide information with respect to the switching mechanism built into
the beacon®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 O - 0 be coded for
the same MMSI. The serial user aircraft address protocol allow: LTs (numbers O-
63) to be coded for the same 24-bit address. When only one s coded for a 24-bit

address the number is set to “0” (zero).
The aviation user protocol allows 4 ELTs (numbers 0 to be coded for the same
aircraft registration marking.

If the beacon message is invalid the MCC will j cate y for this field.

MF #60 Other Encoded Informatio ragréq 4)
Other information decoded from? Hz message as determined by the
servicing MCC includes infor ct to:
a) Cospas-Sarsat beaco ap@ certificate number from which the beacon
model and mané@r ca scertained;
eren

b) the uncertain e encoded position accuracy which maybe plus-
minus 4 mi or 30 minutes of latitude and longitude dependant upon the

beacon ocol; and
C) an a 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 n to the message
recipient that there is no further information.

R

- END OF SECT O@:
& S

S
& L
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5. DISTRESS INCIDENT REPORT OF SAR EVENTS

To assess the effectiveness of the contribution being made by the Cospas-Sarsat
System to search and rescue worldwide, information on distress incidents is provided
by MCCs. To assist MCCs in this role RCCs and SPOCs are requested to provide
feedback to their supporting MCC using the following format:

FORMAT OF DISTRESS INCIDENT REPORT FOR DOC @\ITATION OF
SAR EVENTS AND PERSONS RESCU

a) Date of incident (dd / mm / yyyy): é’\
b) Location of incident - latitude, longitude (deﬁninutes):
c) Location of incident (text description): . OQ

d) Type of incident (aviation, mariti d): é\q
a) Type of beacon (EPIRB, E@) éQ
b . N (3,
) Beacon Hex ID: & \
(ox

C) Beacon Freque c@ *
- 406.0 &z Q

[]
- 40 MHz [
+; 485.037 MHz L]
\"@06.040 MHz []
h) Is beacon registered? Y/N
i) Identification / type of vehicle craft involved:
J) Vehicle name:

k) Vessel / Aircraft flag:
1) Call sign:
0) Number of persons:

-involved ..............
- rescued ..............
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h) Nature of Cospas-Sarsat alert data (see Annex A of document C/S A.003):

- only alert D
- first alert |:|
- supporting data D
- data not used in SAR D

e) Details of incident:

- 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: BEEE015F3000001
i GEOSAR unlocated alert
ii. LEOSAR unlocated alert
iii. LEOSAR initial alert
iv. LEOSAR resolved alert

These four examples show the logical sequence of Cospa at distress alerts,
commencing with a GEOSAR unlocated alert, then a LEQ unlocated alert then
an initial alert and finally a resolved alert.

b) Beacon HEX ID: 3467000780FFBFF ;Séz

i. LEOSAR encoded position alert Q

ii. LEOSAR position conflict aler; .
These two examples demonstrate the lict alert. It illustrates that the
alert with the Doppler locations recel ftert ynitial encoded alert did not match.

C) Beacon HEX ID: BEEC
i. GEOSARun
ii. LEOSAR

These two examplgéd

d) Beacoh@x ID: 2A5917C900FFBFF
i OSAR ship security unlocated alert
LEOSAR ship security initial alert

rate tf&oncept of image position determination.

e) Beacon HEX ID: 2148D00801490AE
LEOSAR initial alert (invalid beacon message)

f) Beacon HEX ID: B708D35934D34D1
LEOSAR resolved alert (satellite manoeuvre)

)] Beacon HEX ID: 452C3B8158FFBFF
LEOSAR NOCR alert

h) 406 MHz Interferer
LEOSAR 406 MHz interferer initial alert

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

6.1

Ship security;
Unreliable data in the beacon message; and
Doppler position suspect due to a satellite manoeuvre.

Example 6.a (i) - GEOSAR Unlocated Alert

Beacon HEX ID: BEEE015F3000001:

Notes:

020901Z JAN 08!
FM AUMCC
TO RCC AUSTRALIA

BT &
DISTRESS COSPAS-SARSAT (UNLOCATED) ALERT
MSG NO: 12301 AUMCC REF: BEEE015F3000001
DETECTED AT: 02 JAN 08 0859 UTC' BY INSAT,

DETECTION FREQUENCY:: 406.0286 MHz
COUNTRY OF BEACON REGISTRATION: 5§®STRALIA

grwdE

6. USER CLASS:
SERIAL USER

EPIRB (NON FLOAT FREE) SERIAL NOAR?476 Q
7. EMERGENCY CODE: NIL q

8. POSITIONS: Q é\
RESOLVED - NIL & Q
DOPPLER A - NIL\Q é‘

DOPPLER B - N

ENCODED -

9. ENCODED POSITI ov%}'ﬁ Y: NIL

10. NEXT PASS TIMES:

RESOLVED - w

DOPPLER -OC)

DOPPLER NIL

ENCODEDA NIL

11. /BEEE015F3000001 HOMING SIGNAL: 121.5 MHZ
12. ACYIVATION TYPE: AUTOMATIC OR MANUAL

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

15. OPERATIONAL INFORMATION:

LUT ID: BANGALORE GEOLUT, INDIA

16. REMARKS: NIL

END OF MESSAGE

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.

Given this is a serial user beacon with serial number 1D, details of the source can only be

obtained from a beacon registration database.

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.

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.
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&
Notes: ()0 ‘Qﬁ

1.

Figure 6.1: GEOSAR Unlocated Alert

N

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

Beacon ’@tration 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: BEEEO15F3000001:

021047Z JAN 08

FM AUMCC

TO RCC AUSTRALIA

BT

DISTRESS COSPAS-SARSAT (UNLOCATED) ALERT

MSG NO: 12306 AUMCC REF: BEEE015F3000001
DETECTED AT: 02 JAN 08 1045 UTC BY SARSAT S09
DETECTION FREQUENCY:: 406.0298 MHZ

COUNTRY OF BEACON REGISTRATION: 503/ AUSTR%

ocoakrkwnE

USER CLASS:

SERIAL USER
EPIRB (NON FLOAT FREE) SERIAL NO: 0022476

7. EMERGENCY CODE: NIL
8. POSITIONS:

RESOLVED - NIL &
DOPPLER A - NIL @)
DOPPLER B - NIL Q
ENCODED - NIL .

9. ENCODED POSITION PROVI : @

10. NEXT PASS TIMES: é\
RESOLVED - NIL (@ Q
DOPPLER A - NIDQY é\

DOPPLER B -

ENCODED -

11. HEX ID: BEEE OOOOfb-HOMING SIGNAL: 121.5 MHZ
12. ACTIVATIO : OMATIC OR MANUAL

13. BEACON ER RCRAFT OR VESSEL NO: NIL
14. OTHER ODED INFORMATION: NIL

15. OPE NAL INFORMATION:

LUT NDABERG LUT, AUSTRALIA
16. ARKS: NIL

END OF MESSAGE

Notes:

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

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 but for the alert above
it is 12306, which means that other alerts not relevant to the reference HEX ID were
transmitted to RCC Australia during the intervening period.
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Figure 6.2: LEOSAR Unlocated Alert

Notes: @ \é

1.

Overlaying the footpr
beacon location — thi§€ i
information on r

the GO and LEO satellites can provide an indication of the
howi ue in the above figure. Some MCCs can provide this

The satellite fﬁgprint is drawn with a zero degree elevation.

$
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6.3  Example 6.a (iii) —- LEOSAR Initial Alert

Beacon HEX ID: BEEEO15F3000001:

0211027 JAN 08

FM AUMCC

TO RCC AUSTRALIA

BT

DISTRESS COSPAS-SARSAT INITIAL ALERT

MSG NO: 12307 AUMCC REF: BEEE015F3000001
DETECTED AT: 02 JAN 08 1047 UTC BY SARSAT S09
DETECTION FREQUENCY: 406.0277 MHZ

COUNTRY OF BEACON REGISTRATION: 503/ AUSTR%

oukwnpE

. USER CLASS:

SERIAL USER/USER LOCATION

EPIRB (NON FLOAT FREE) SERIAL NO: 0022476

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A-02 18 N 164 15 W PROBABI@SO PERCENT
DOPPLER B -09 46 S 142 25 E PROBABK T gRCENT
ENCODED - NIL

9. ENCODED POSITION PROVI

10. NEXT PASS TIMES: é

RESOLVED - NIL (@ A

DOPPLER A - NIRON
DOPPLER B - 02 JAN 08 uT NDABERG LUT AUSTRALIA

ENCODED -

11. HEX ID: BEEE OOOOfbHOMING SIGNAL: 121.5 MHZ
12. ACTIVATIO PE: OMATIC OR MANUAL

13. BEACON ER RCRAFT OR VESSEL NO: NIL

14. OTHER ODED INFORMATION: NIL

15. OPE NAL INFORMATION:

REL@. Y OF DOPPLER POSITION DATA - SUSPECT
LU'P&. GUAM LUT, USA

16. REMARKS: NIL

END OF MESSAGE

Notes:

1. Whilst the transmission time of the message and the detection time provided in
paragraph 3 indicates a 15-minute difference it was not a real-time detection.

2. The probability that the source of the transmission is in either the A or B positions is 50%
as indicated in paragraph 8. Whilst this is an unusual situation for a 406 MHz detection it
is not improbable. The probability of 50% is further supported by the comment in
paragraph 15 indicating that the reliability of the beacon locations is suspect.
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Notes:
1.

Figure 6.3: LEOSAR Initial Alert

S &
c}‘f(Q@@

O
The location f@e Doppler positions are on the edge of the satellite footprint as a
consequeng: the satellite pass geometry with respect to the beacon, resulting in the
Guam L@ceiving just 3 message bursts. The processing of just 3 bursts during a less
than ideal pass geometry resulted in the Doppler positions being considered suspect.

The satellite footprint is drawn with a zero degree elevation.
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6.4 Example 6.a (iv) - LEOSAR Resolved Alert
Beacon HEX ID: BEEEQ15F3000001:

0211087 JAN 08

FM AUMCC

TO RCC AUSTRALIA

BT

1. DISTRESS COSPAS-SARSAT POSITION RESOLVED ALERT

2. MSG NO: 12309 AUMCC REF: BEEE015F3000001

3. DETECTED AT: 02 JAN 08 1110 UTC BY SARSAT S11

4. DETECTION FREQUENCY': 406.0278 MHZ

5. COUNTRY OF BEACON REGISTRATION: 503/ AUSTRA

6. USER CLASS: &

SERIAL USER/USER LOCATION

EPIRB (NON FLOAT FREE) SERIAL NO: 0022476

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED -0951S14224E

DOPPLER A-0950S 142 18 E

DOPPLER B - NIL

ENCODED - NIL

9. ENCODED POSITION PROVI

10. NEXT PASS TIMES :

RESOLVED - 02 JAN 08 1228 NAABERG LUT AUSTRALIA

DOPPLER A - NI

DOPPLER B - (3,

ENCODED - Ik N\

11. HEX ID: BEEE OOOOfbHOMING SIGNAL: 121.5 MHZ

12. ACTIVATIO A ATIC OR MANUAL

13. BEACON ER MMRCRAFT OR VESSEL NO:

14. OTHER ODED INFORMATION: NIL

15. OPE NAL INFORMATION:

L “WELLINGTON LUT, NEW ZEALAND
16. ARKS: NIL

END OF MESSAGE

Notes:

1. The transmission time of the message and the detection time provided in paragraph 3
indicate that the detection time was 2 minutes after the transmission time. This is not an
error as the Wellington LUT had to calculate and propagate the time of closest approach
into the future given the beacon bursts were received as the satellite was heading north
and away from the LUT.

2. 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.

3. 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 ensures that the MCC processing is normal.
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Notes: ()0®\Q%

1.

Figure 6.4: LEOSAR Resolved Alert

(o

The satellite is g north away from the Wellington LUT in New Zealand and stops
tracking the s e prior to the time of closest approach to the beacon.

The B g@n matches the B position of the initial alert which results in a resolved
location b®tng processed.

The satellite footprint is drawn with a zero degree elevation.
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6.5

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

Beacon HEX ID: 3467000780FFBFF

Notes:

0206527 JAN 08

FM AUMCC

TO INMCC*

BT

DISTRESS COSPAS-SARSAT INITIAL (ENCODED) ALERT
MSG NO: 00006 AUMCC REF: 3467000780FFBFF
DETECTED AT: 02 JAN 08 0649 UTC BY SARSAT S10
DETECTION FREQUENCY: 406.0334 MHZ

COUNTRY OF BEACON REGISTRATION: 419/ INDIA &

I

USER CLASS:

STANDARD LOCATION
ELT - AIRCRAFT 24-BIT ADDRESS 6 HEX CHARAC - 8003C0

7. EMERGENCY CODE: NIL é’\
8. POSITIONS:
RESOLVED - NIL &
DOPPLER A - NIL
DOPPLER B - NIL Q
ENCODED -130000N é\ - O
-093 0000 E
ENCODED - UPDATE TIME s OF DETECTION TIME
9. ENCODED POSITION PRoygzD BY\¥ TERNAL DEVICE
10. NEXT PASS TIMES:
RESOLVED - (&
DOPPLER A - \
DOPPLER B - (Q IL fb.
ENCODED - Nu%E
11. HEX ID: 3 YSOP@ HOMING SIGNAL 121.5 MHZ
12. ACTIV TYPE: NIL
13. BEA UMBER ON AIRCRAFT OR VESSEL NO: NIL

14. QTk ENCODED INFORMATION:

EN D POSITION UNCERTAINTY PLUS-MINUS 30 MINUTES OF
LATITUDE AND LONGITUDE

AIRCRAFT 24-BIT ADDRESS ASSIGNED TO: INDIA

15. OPERATIONAL INFORMATION:

LUT ID: ALBANY LUT, AUSTRALIA

16. REMARKS: NIL

END OF MESSAGE

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

This alert was obtained from just one beacon burst and the long message bits are

defaulted by the LUT processing thus the full accuracy of the encoded position of
4 seconds of latitude and longitude is not possible.

Given that the long message is defaulted message fields, MF #55 (source of encoded

position data) and MF #57 (homing signal) would not be subject to automated error
detection and correction and the output should be treated with caution.

Paragraph 8 states that the time the encoded position was updated was at some point

between 0249 and 0649 UTC, 2 Jan 2008.



6-11 C/S G.007 —Issue 1
October 2008

The encoded position uncertainty provided in paragraph 14. The minutes of latitude and
longitude can only be in multiples of 15 minutes or zero minutes.

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.

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 India is “1000 00”. The remaining 18 bits allow 262,144
aircraft to be coded with the Indian allocation. The 24-bit equivalent of the 6 HEX chars
(8003C0) as provided in paragraph 6 is “100000000000001111000000” with the initial 6
bits identifying it as an Indian allocation. Thus the note provided in paragraph 14
indicating that it is an Indian allocation. An extract from the ICAO document concerning

24-bit addressing is provided below. &

Figure 6.5: ICAO 24-bit Addressj

&&

Q
& 2
@ &>
& °
600\’ 3
.\6
Q
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Figure 6.6: LEOSAR Encoded Position Alert

Notes:
1.

The satellite footprint has
either the encoded posi

raw |nus 5 degrees elevation. This is to ensure that

i %} Iy within the satellite footprint or not.
The encoded positi ithin dian MCC service area.

The mutual visi between the Albany LUT, Sarsat-10 satellite and the beacon would
have been l which resulted in just one burst being processed.

QO
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6.6 Example 6.b (ii) — LEOSAR Position Conflict Alert

Beacon HEX ID: 3467000780FFBFF:

020706Z JAN 08
FM AUMCC

TO INMCC*

BT

DISTRESS COSPAS-SARSAT DOPPLER POSITION CONFLICT ALERT
MSG NO: 00007 AUMCC REF: 3467000780FFBFF

DETECTED AT: 02 JAN 08 0658 UTC BY SARSAT S10

DETECTION FREQUENCY: 406.0247 MHZ

COUNTRY OF BEACON REGISTRATION: 419/ INDIA &

ocoakwnE

USER CLASS:

S'TANDARD LOCATION
ELT - AIRCRAFT 24BIT ADDRESS 6 HEX CHARACT, - 8003C0

7. EMERGENCY CODE: NIL
8. POSITIONS

RESOLVED - NIL
DOPPLERA-1413N 09103 E PROBABIL@SG PERCENT
DOPPLER B - 16 57 N 102 56 E PROBAEBM\J 4£§QCENT
ENCODED -130304 N § *
-0931220 E
ENCODED - UPDATE TIME W, ml é‘;@s OF DETECTION TIME
& ~NEX

9. ENCODED POSITION PROVIGED B TERNAL DEVICE
10. NEXT PASS TIMES: é\

RESOLVED - (3,
DOPPLER A - L N\
DOPPLER B - {Q IL Q)
ENCODED - N

11. HEX'ID: 3 0780PRPFF HOMING SIGNAL 121.5 MHZ
12. ACTIV TYPE: NIL

UMBER ON AIRCRAFT OR VESSEL NO: NIL

. ENCODED INFORMATION:

AIR T 24-BIT ADDRESS ASSIGNED TO: INDIA

15. OPERATIONAL INFORMATION:

LUT ID: SILUT1 SINGAPORE

16. REMARKS:

THIS POSITION 250 KILOMETRES FROM PREVIOUS ALERT
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.

2. The conflict in position between the Doppler A position (1413N 09103E) and the
previous alert encoded position (1300N 09300E) is 250 kilometres. A position conflict
also exists between the Doppler and encoded position of this alert.

3. The encoded position when provided in seconds should be in multiples of 4 seconds.
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Figure 6.7: LEOSAR Position Conflict Alert

A Position
14130 09103E

Frncoded Positio

1303 04N 093 12 20E

Notes: O(’ \Q )

1. The satellite ing from south to north and was initially tracked by the Albany LUT
in Australj ample 6.b (i)). The Singapore LUT subsequently tracks the satellite,

which i Ié to provide alert data from 5 beacon bursts and provide all information

contained In the long message. The detection time is just 9 minutes after the Albany LUT
detection.

2. The satellite footprint is drawn with a zero degree elevation.
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6.7  Example 6.c (i) — GEOSAR Unlocated Alert
Beacon HEX ID: BEEC400A1400261:

0606447 DEC 07

FM AUMCC

TO RCC AUSTRALIA

DISTRESS COSPAS-SARSAT (UNLOCATED) ALERT

MSG NO: 11461 AUMCC REF: BEEC400A1400261
DETECTED AT: 06 DEC 07 0641 UTC BY GOES 11
DETECTION FREQUENCY: 406.0279 MHZ

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

SERIAL USER

ELT - AIRCRAFT SERIAL NO: 0000645 fg

ocakwnE

7. EMERGENCY CODE:
EMERGENCY TYPE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A - NIL @) Q
DOPPLER B - NIL

ENCODED - .

9. ENCODED POSITION PROVI : 9
10. NEXT PASS TIMES: %
RESOLVED - NIL & A
DOPPLER A - NI

12. ACTIVATIO PE; OMATIC OR MANUAL
13. BEACON ER MRCRAFT OR VESSEL NO:
14. OTHER ODED INFORMATION:

CSTAC ICATE NO: 0152

BEA: ODEL - ARTEX, USA: ME406

15. RATIONAL INFORMATION:

LUT ID: WELLINGTON GEOLUT, NEW ZEALAND

16. REMARKS: NIL
END OF MESSAGE

DOPPLER B - (3,
ENCODED - Ik N\
11. HEX ID: BEEC 4oose®-H0M|NG SIGNAL: 121.5 MHZ

Notes:

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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6.8

Example 6.c (ii) - LEOSAR Initial Alert (Image Position)

Beacon HEX ID: BEEC400A1400261:

060720Z DEC 07

FM AUMCC

TO RCC AUSTRALIA

DISTRESS COSPAS-SARSAT INITIAL ALERT

MSG NO: 11463 AUMCC REF: BEEC400A1400261
DETECTED AT: 06 DEC 07 0723 UTC BY SARSAT S07
DETECTION FREQUENCY': 406.0281 MHZ

COUNTRY OF BEACON REGISTRATION: 503/ AUSTRALIA
USER CLASS:

SERIAL USER

ELT - AIRCRAFT SERIAL NO: 0000645 @g

ocakwnpE

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A - 14 34 S 136 28 E PROBABILI ERCENT
DOPPLERB-0919S 16011 E PROBABIL&O PERCENT
ENCODED - NIL

9. ENCODED POSITION PROVIDED§ %D

10. NEXT PASS TIMES:

RESOLVED - NIL

DOPPLER A - 06 DEC 07 074 ABERG LUT AUSTRALIA
DOPPLER B - 06 DEC 07 10 DABERG LUT AUSTRALIA
ENCODED -

11. HEX ID: BEEC40Q
12. ACTIVATION
13. BEACON N
14. OTHER

261 MING SIGNAL: 121.5 MHZ
: AUT@YATIC OR MANUAL

IRCRAFT OR VESSEL NO: NIL
MATION: NIL

BEACQ EL - ARTEX, USA: ME406

15. IONAL INFORMATION:

REL ILITY OF DOPPLER POSITION DATA - SUSPECT
THE APOSITION IS LIKELY TO BE AN IMAGE POSITION
LUT ID: WELLINGTON LUT, NEW ZEALAND

16. REMARKS: NIL
END OF MESSAGE

Notes:

1.

This alert was generated from just three message bursts with detection time, or time of
closest approach (TCA), 3 minutes after the time of transmission of the message. This
resulted in poor Doppler positions with 50% probability and suspect Doppler locations as
indicated in paragraph 15.

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 have been resolved at this
time.
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Figure 6.8: GEOSAR Unlocated Alert and LEOSAR Initial Alert

GOES-11
Footprint |

Notes:

1. The GOES-11 and Sarsat-7 footprints at zero degrees elevation are overlayed 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: 2A5917C900FFBFF:

0720217 JAN 08

FM AUMCC

TO “COMPETENT AUTHORITY”

BT

SHIP SECURITY COSPAS-SARSAT (UNLOCATED) ALERT
MSG NO: 00285 AUMCC REF: 2A5917C900FFBFF
DETECTED AT: 07 JAN 08 2020 UTC BY GOES 11
DETECTION FREQUENCY:: 406.0278 MHZ

COUNTRY OF BEACON REGISTRATION: 338/ USA &

oakrkwnE

. USER CLASS:
STANDARD LOCATION
SHIP SECURITY - MMSI LAST 6 DIGITS: 573000

7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL C&

DOPPLER A - NIL @)

DOPPLER B - NIL Q
ENCODED - NIL .

9. ENCODED POSITION PROVI " E %NAL DEVICE
10. NEXT PASS TIMES: é\

RESOLVED - NIL (@ Q

DOPPLER A - NI é\
DOPPLER B - e
ENCODED -

11. HEX ID: 2A591 HOMING SIGNAL: NIL
12. ACTIVATIO PE: UAL

13. BEACON ER RCRAFT OR VESSEL NO: NIL
14. OTHER ODED INFORMATION: NIL

15. OPE NAL INFORMATION:
LUT LLINGTON GEOLUT, NEW ZEALAND (GOES 11)
16. ARKS: THIS IS ASHIP 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 USMCC irrespective of the location of the alert.

2. The activation type provided in paragraph 12 will always indicate “MANUAL” for a ship
security alert.
This alert was processed in almost real-time.

4. 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: 2A5917C900FFBFF:

0721197 JAN 08

FM AUMCC

TO “COMPETENT AUTHORITY”

BT

SHIP SECURITY COSPAS-SARSAT INITIAL ALERT

MSG NO: 00286 AUMCC REF: 2A5917C900FFBFF
DETECTED AT: 07 JAN 08 2021 UTC BY SARSAT S08
DETECTION FREQUENCY:: 406.0278 MHZ

COUNTRY OF BEACON REGISTRATION: 338/ USA &

ocakwnE

. USER CLASS:

STANDARD LOCATION

SHIP SECURITY - MMSI LAST 6 DIGITS: 573000
7. EMERGENCY CODE: NIL

8. POSITIONS:

RESOLVED - NIL

DOPPLER A - 29 05 N 090 18 W PROBABII@?G PERCENT
DOPPLER B - 40 13 N 039 02 W PROB v 26{5QCENT
ENCODED - NIL .

9. ENCODED POSITION PROVI " EXFERNAL DEVICE
10. NEXT PASS TIMES: é\

RESOLVED - NIL (@ 3N

DOPPLER A - NIQN é\

DOPPLER B -

ENCODED -

11. HEX ID: 2A591 HOMING SIGNAL NIL
12. ACTIVATIO : MANUAL

RCRAFT OR VESSEL NO: 00

ODED INFORMATION: NIL

NAL INFORMATION:

ITION IS LIKELY TO BE AN IMAGE POSITION
: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

éfgg}@
&

& &
AN
& &>
¥
N
\‘»@ o
S
GO
.9
Note: N\
1. The GO’S&Qll and Sarsat-8 footprints at zero degrees elevation are overlayed 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.



6-21 C/S G.007 -

Issue 1

October 2008

6.11

Example 6.e — LEOSAR Initial Alert (Invalid Beacon Message)

Beacon HEX ID: 2148D00801490AE:

Notes:

2123187 DEC 07

FM AUMCC

TO RCC NADI

BT

1. DISTRESS COSPAS-SARSAT INITIAL ALERT

. MSG NO: 01082 AUMCC REF: 2148D00801490AE

. DETECTED AT: 21 DEC 07 2301 UTC BY SARSAT S11
. DETECTION FREQUENCY:: 406.0252 MHZ

. COUNTRY OF BEACON REGISTRATION: NIL

. USER CLASS: NIL @
. EMERGENCY CODE: NIL §

O~NO OB WN

. POSITIONS:

RESOLVED - NIL

DOPPLER A - 00 03 N 131 16 E PROBABILITY CENT

DOPPLERB-1122S17836 W PROBABIL& ERCENT
|

ENCODED - NIL
S

9. ENCODED POSITION PROVIDED BY??

*

10. NEXT PASS TIMES:

RESOLVED - NIL é

DOPPLER A - 22 DEC 07 1918 @RG LUT AUSTRALIA
DOPPLER B - 21 DEC 07 231 ﬁ BERG LUT AUSTRALIA
ENCODED - NIL g

11. HEX ID: 2148D0080

12. ACTIVATION TY L \

13. BEACON NUM N AI@RAFT OR VESSEL NO: NIL

14. OTHER ENC | MATION: NIL

15. OPERATI INF TION:

RELIABILI
DATA,D
LUT LUT WELLINGTON, NEW ZEALAND
16. ARKS: NIL

END OF MESSAGE

F DOPPLER POSITION DATA - SUSPECT

ED FROM THE BEACON MESSAGE IS NOT RELIABLE

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. However, the Doppler location calculated for this alert is valid
and RCCs need to take this into account along with any collateral information.
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Figure 6.10: LEOSAR Initial Alert (Invalid Beacon Message)

) Sarsat 511 Footprint
- 8t 2301 UTC, 21 Dec 2007

Doppler A Position
003N 13118E

N> @
Notes: & \
1. Whilst the beacon mess S conéde d invalid in all other respects the Doppler position

processing is norma nt locations are within the footprint of the satellite and
appear logically ed, equidistant from the satellite track.

2. This exampl OWs one Doppler position within the search and rescue region of Fiji,
which is in the Australian service area and the other Doppler position within the
Indonesiag 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.:

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 %A

6. USER CLASS:

USER - MARITIME USER

MMSI - LAST 6 DIGITS: 002000

7. EMERGENCY CODE: NIL é
8. POSITIONS:

RESOLVED -24 12 N 060 51 E &
DOPPLER A -2412N 06051 E &

DOPPLER B - NIL O
ENCODED - NIL O

9. ENCODED POSITION PROVID ‘NS
10. NEXT PASS TIMES: é\
RESOLVED - NIL (@ N
DOPPLER A - NIL ‘(\

DOPPLER B - NIL '\

ENCODED - NIL
OMING SIGNAL: 121.5 MHZ
PE OMATIC OR MANUAL

11. HEX ID: B708D,
12. ACTIVATIO

13. BEACON RCRAFT OR VESSEL NO: 0
14. OTHER ODED INFORMATION: NIL

15. OPE NAL INFORMATION:

LUT KARA LUT, TURKEY

REL ILITY OF DOPPLER POSITION DATA

- SUSPECT DUE TO SATELLITE MANOEUVRE

16. REMARKS: NIL

END OF MESSAGE

Notes:

1. This alert was generated subsequent to a manoeuvre of Sarsat-11 satellite and thus the
cautionary entry in paragraph 15.

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

3. 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.

4. 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.

5. The graphical depiction of the alert is provided in Figure 6.12.
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Figure 6.11: NOCR Alert Message

Q . .
AlE Satellite Manoeuvre

Figure 6.12: Resolved A

Sarsat $11 Footprint
8t 1743 UTC, 13 Jul 2007

Resalved Location
24120 D60S1E

Notes:

1. The satellite footprint is drawn with a zero degree elevation.
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6.13 Example 6.9 — LEOSAR NOCR Alert

Beacon HEX ID: 452C3B8158FFBFF:

P 070025Z JAN 08

FM RCC AUSTRALIA/AUMCC

TO ATS MORESBY

MRCC PORT MORESBY

RCC PORT MORESBY

BT

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

2. MSG NO: 02476 AUMCC REF: 452C3B8158FFBFF

3. DETECTED AT: 07 JAN 08 0011 UTC BY SARSAT S11 &

4. DETECTION FREQUENCY': 406.0276 MHZ @

5. COUNTRY OF BEACON REGISTRATION: 553/ PA EW GUINEA
6. USER CLASS:

STANDARD LOCATION

EPIRB - SERIAL NO: 00172 &

7. EMERGENCY CODE: NIL @)

8. POSITIONS: Q

*

RESOLVED - NIL

DOPPLER A -0644S14701EP
DOPPLERB-0308S 13106 EP
ENCODED - NIL

9. ENCODED POSITION P
10. NEXT PASS TIMES: \
RESOLVED - NIL
DOPPLER A -07J 0235 @C BUNDABERG LUT AUSTRALIA
DOPPLER B - 07 UTC BUNDABERG LUT AUSTRALIA

ENCODED -
11. HEX ID 3B8158FFBFF HOMING SIGNAL 121.5 MHZ

12. ACTI ON TYPE: NIL

13. NUMBER ON AIRCRAFT OR VESSEL NO: NIL
14. R ENCODED INFORMATION: NIL

CSTA CERTIFICATE N: 0119

BEACON MODEL - MCMURDO, UK: G4A, G4M, G4C

15. OPERATIONAL INFORMATION:

LUT ID: BUNDABERG LUT, AUSTRALIA

16. REMARKS: NIL

END OF MESSAGE

LIT ERCENT
Bl 29 PERCENT

ED%Q INTERNAL DEVICE

Notes:

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 Indonesian MCC
(IDMCC) would transmit a NOCR alert message to the Australian MCC (AUMCC) for
forwarding to the Papua New Guinea SAR authorities given that the Doppler B position is
in the IDMCC service area.

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
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6.14

Note:

Example 6.h — LEOSAR Initial 406 MHz Interferer Alert

P 2113527 JAN 08

FM RCC AUSTRALIA/AUMCC

TO SIMCC SINGAPORE

BT

DISTRESS COSPAS-SARSAT 406 MHZ INTERFERER ALERT
MSG NO: 25612 AUMCC REF: 02254/02432

DETECTED AT: 21 JAN 08 1337 UTC BY SARSAT S09
DETECTION FREQUENCY: 406.0350 MHz

COUNTRY OF BEACON REGISTRATION:  NIL

USER CLASS: NIL

EMERGENCY CODE: NIL &
. POSITIONS:

RESOLVED - NIL

DOPPLER A -16 41 N 097 54 E PROBABILITY 51 P NT
DOPPLER B - 26 52 N 147 18 E PROBABILITY 4 CENT

9. ENCODED POSITION PROVIDED BY:
10. NEXT PASS TIMES (UTC):

RESOLVED - NIL Q
DOPPLER A - NIL . O
DOPPLER B - 21 JAN 08 1616 F@Ug
ENCODED - NIL Qé

11. HEX ID: NIL &
12. ACTIVATION TYPE: N ?g\

Nk wNE

13. BEACON NUMBER AIRC OR VESSEL: NIL
14. OTHER ENCODE NIL
15. OPERATIONA

R

M’\\‘ N:
RMK/QD :
NW AN
16. REMARKS; B? ISE YOUR SPECTRUM AGENCY OF ANY
PERSISTE@TERFERE

S
END OF AGE
&

$

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

Example 6.i — LEO%&Unrﬁcﬁd Doppler Position Match Alert
170929Z MAY 1 @ *rb'

FM AUMCC

TORCC ALIA

BT

1. DI '@SS COSPAS-SARSAT UNRESOLVED DOPPLER POSITION

M@ ALERT

2. G NO: 55408 AUMCC REF: CDC9D64D41934D1

3. DETECTED AT: 17 MAY 11 0900 UTC BY SARSAT S11

4. DETECTION FREQUENCY: 406.0368 MHz

5. COUNTRY OF BEACON REGISTRATION: 622/ EGYPT

6. 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

~
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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&

When both pairs of Doppler positions meet the riterion of 50 km prior to

ambiguity resolution for different satellite passes ilar orbital paths as shown in

Figure 6.15, an unresolved Doppler position n@alert will be generated.

For the example above the following twomairs of <@% locations were received:

e Satellite S-08 TCA 0704UTC, 17 Aé .IN 000 01.4E B. 31 05.0N 025
55.1E

e Satellite S-11 TCA 09OOUTC{§Aay 11\5 6 34.7N 000 22.3W B. 31 03.1N 026
24.3E

cat m the two satellites were within 50 kms and
.15, a consequence ambiguity in position cannot be
pder position match alert is transmitted.

Both the A pair and B
this is depicted in Fi

resolved and an un ved

As a conse a warnifg will be inserted in the RCC distress alert message in
paragraph ndicating that ambiguity has not been resolved.

\
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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?

the same beacon
use different beacon
e-8ARP (global processor)
of acquisition. Different

Answer: In all probability the alerts are from different LUTS,
event. Different LUTs may generate different Doppler locatio
bursts were available from the satellite’s SARR (repeater) or,
due to the different LUT locations, detection capability
processing algorithms or orbital configuration data result in different Doppler
locations, even when two LUTSs use the same beac sts. A subsequent conflict alert
for the same beacon event is transmitted unlesye ale etermined to be of poorer
quality. )

7.2 A beacon was not detected at thwgcte@ pass time provided in an alert

but was detected later. Why is thig?

Answer: One reason is that th@on r@ve been switched off or malfunctioning at
t pags,t

the time. The provision of t e in a Cospas-Sarsat alert is based on certain
technical parameters whic &mptt arow for assured visibility and location. However,
the local terrain may “hiedJthe s@gp from one satellite pass but not from another pass.
It is for this reason ost MCCS do not remove the beacon from their active database
until such time tf% more satellite passes have missed detecting the beacon.

7.3 The TC;@\he distress alert just received is some 4 hours old. Why is this?

Answer: This phenomenon 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 the A Doppler
location is probably the image location and it has a probaly of 79%. Does this
mean that ambiguity has been resolved? Furthermore, w he A position with a
higher probability considered the image position? I ére a problem with the
location processing? &

ambiguity has been resolved; ambiguity in a er lo n can only be resolved by

matching it with a Doppler location obtain a @er satellite pass or matching it

against an encoded position. On oc %w théoppler location with the lesser
t

probability is in fact the real position o distr his should not be construed as an

Answer: The determination that one position is pr;t@y angxpage does not indicate that

anomaly. The reference to “imag ion”A38, made when one position in a Doppler
solution is within the footprint o er fte that detected the beacon and the other
Doppler position is not within tellit print. See Figure 6.8.

7.7 The RCC has recei 406 z interferer alert. What should the RCC do
with this informatio

Answer: Persist 6 MHz interferer transmissions negatively impact the Cospas-Sarsat
system and be turned off and reported to the ITU via the national spectrum
agency. Moxg*information on 406 MHz interference is provided in the Cospas-Sarsat
document C/S A.003, System Monitoring and Reporting.
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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 encodegh\location not be

transmitted if it has not been updated within 4 hours. One ca e that an alert
indicating an “internal” source for the encoded position is withigaa*few minutes of the
detection time. In addition, when the encoded position chan a subsequent alert, the

update time of the encoded position is between the two repi detection times.

7.10 The alert provides 6 HEX characters for an 4-bit address. What is the
24-bit address and how is it useful to the RCC'7 tabase that lists all these
6 HEX characters? . O

Answer: The aircraft 24-bit address is u YQ) appl?ions which require the routing of
information to or from individual, sui equi aircraft. Examples of this are the
aeronautical telecommunication ne (qA%SSR Mode S, and the airborne collision

avoidance system (ACAS). The it ad ansmitted by an ELT is expressed as six
hexadecimal characters in the ¢i®ess al d can be used to identify the precise aircraft
provided an appropriate da is mébsamed. The 24-bit address can also identify the
country that assigned it usﬁﬁ an RCC in its fact finding efforts. The allocation

of 24-bit aircraft a s, for known as Mode S addresses, is described in the
ICAO convention, pter 9 of Annex 10, Volume IIl. Alternatively, contact your
State aircraft rgé?gration authority.

7.11 How g?useful for the RCC to be notified that 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 position is provided by an external device indicates
that the beacon does not have an integral GNSS 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 is unlikely to be updated after initial activation.
The activation type

is only available with the user protocol and not supported in any of the location protocols.
A manual activation type indicates that the beacon was activated by a survivor. A manual
or automatic activation type indicator is probably not useful.

7.12 What is the HEX ID? Why does the RCC need to know this HEX ID when the
ID of the beacon is 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
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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/decogdhtm provides an
online capability.

7.14 The RCC would like to conduct a 406 MHz beag st for SAR training
purposes to include real-time detection by the C -Sarsat GEOSAR and
LEOSAR systems. What are the procedures to be @Ned and what information
does the RCC need to provide?

Answer: The RCC should review the Cospas-S dvic eacon testing at:
http://www.cospas-sarsat.org/FirstPage/testi hzpéXpon.htm and coordinate the test
with its support MCC. Several Admin'!s ions @'ﬁave national requirements and

advice on beacon testing..

is unable to find the answe he ook. Who should the RCC contact to

discuss the matter? @ Lo

Answer: The RCC gﬁvcontac upporting MCC in the first instance for assistance.

7.15 The RCC has a question 0?&0 rtic spect of the Cospas-Sarsat system and

To establish your rt MCC check Annex C and then the Cospas-Sarsat website
(www.cospas—sars.a}. rg) 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 the 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 protocols, e.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 beacons on board the same vessel and to provide a unique
HEX 1D, the beacon is coded with a specific beacon number, 0 to 9 and A to Z. If the
vessel carries only one such coded beacon then the specific number will be zero.
Receiving a distress alert with the specific beacon number given as, say 1, indicates that
there are additional beacons on board the vessel.
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7.17 The RCC has received an alert for the first time for a beacon indicating a
conflict alert. How 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 miss@he RCC should

request the MCC to retransmit any missing messages. ;

S

*

_END O |0&\Q
e
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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 N
GEOLUT ’\\,Q
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 err ecting code
Brazilian Mission Control Centre

Chilean Mission Control Centre

Cospas Mission Centre é,\

Canadian Mission Control Centre &

Chinese Mission Control Centre

IMQO’s Radio Communications arc d Rescue Sub-committee
Cosmicheskaya Sistyema Poi va Sudov
Cospas-Sarsat Type Appr $

Data Distribution Plan

Data Distribution Regﬁ

Direction Finding\Q é
ission @

or Tragémitter

sition @icating Radio Beacon
ency
rol Centre
ned global navigation satellite system, being built by the
uropean Union (EU) and ESA
eostationary Earth Obit
Ground receiving station in the GEOSAR System
Geostationary Satellite System for SAR
GL Obal'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
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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 Identification Digits

Maritime Mobile Service Identity

Meteosat Second Generational Satelli@JMETSAT)
Nigeria Mission Control Centre
Norwegian Mission Control Centr
Notification of Country of B
Office for Outer Space A

Pakistan Mission Contr: ntre é\
Personal Computer Q
Peruvian mission ol Cetre
Personal Loca eaco

Rescue co-0 ion e

Saudi Argisy issi@Control Centre

Searc Reg&
S nd Res atellite-Aided Tracking System

and Rescue Transponder

. cga e Beacon Event
\\'Q\ ingapore 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 ailing Address
Name &
Code )
AUMCC YSARYCYX (61.2) (61.2) rccaus@amsa.gov.au AUsSAR
5030 62306868 62306820 Australian Maritime Safety Authority
é\ GPO Box 2181,
Canberra City ACT 2601
AUSTRALIA
CMC UUUUYCYX (7.495) (7.495) cmc@morfl 1/4 Rozhdestvenka St.
2730 6269375 6261215 cmc@marsat. Q Moscow 103759
6261460 4233200 . 0 RUSSIA
6261516 R g) ,é
FMCC LFIAZSZX (33.5) (33.5) cnes@' CNES - Centre Spatial de Toulouse
2270 61274878 61254382 ('? A Cospas-Sarsat FMCC — bpi 903
( 18 avenue Edouard Belin
X\Q é 31401 Toulouse Cedex 9, FRANCE
JAMCC RITTYKYY (81.3) (81.3 Wkaiho.mlit.go.jp Japan Coast Guard (JCG)
4310 35916107 35 (.\ Operation Centre - JAMCC
()’ 2-1-3 Kasumigaseki Chiyodaku
FRNIPAY Tokyo 100-8989, JAPAN
SPMCC GCMPZSZX (34.928) ~AND(34.9288) ) | spmcc@inta.es Cospas-Sarsat / SPMCC
2240 72710 O 727104 INTA, Centro Espacial
% 727105 de Canarias, Aptdo.29
‘ 727106 35100 Maspalomas, Las Palmas
‘(\\ SPAIN
usmMcc KZDCZSZA &\('1.301) (1.301) usmcc
3660 8174568 8174576 usmcc@noaa.gov E/SP3, NSOF
NOAA, 4321 Suitland Road
Suitland, MD 20746-4304, USA
usmMcc KzZDCzszC (1.301) (1.301)
Back-up 7946535 7946536
Facility

- END OF ANNEX B -
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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
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PEMCC
Peru
760
UsmMcCcC
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 Ne ds Nicaragua
Islands 345 510 S 350
538
Northern Palau Panama & Puegto Rico St. Vincent and the
Mariana Islands 511 351/352/3 / @ Grenadines
536 355/356 o 375/376/377

371

Trinidad and Turks and Caicos Q US Virgin Islands  Venezuela
Tobago Islands /366@(/368/ 379 775

362 364 69
QR

S
S
O
\\9\6
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C.2 NORTHWEST PACIFIC DDR

Figure C.2: North West Pacific DDR Map

é*é}@
&

S
&eé\éé
A\

@,5"
Countrles/Reglons a s@)orted by the North West Pacific DDR MCCs

CNMCC 6
China ‘\6
412/413 QVQ

HKMCC
Hong Kong, China Macao, China Philippines
477 453 548

JAMCC
Japan
431/432

KOMCC

Democratic People’s  Korea (Rep. of)
Rep. of Korea 440/441

445

TAMCC
Chinese Taipei
416

VNMCC
Cambodia Laos Vietnam
514/515 531 574
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C3

SOUTH WEST PACIFIC DDR

Figure C.3: South West Pacific DDR Map

S

d by t§*South West Pacific DDR MCCs

Countries/Regions and MIDs supqﬁ
\(\
r

ASMCC ‘U
Angola Botswana DR of Congo Lesotho
603 611 676 644
Malawi Mozam mlbla Rwanda South Africa
655 650 661 601
St. Helena Uganda Zambia Zimbabwe
665 . 675 678 679

&
AUMCC ‘(\‘
Adelie Land \v 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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C.4 CENTRAL DDR

Figure C.4: Central DDR Map

__

Countries/ ons and MIDs supported by the Central DDR MCCs
FMCC \\S\A\'
Andorra nguilla 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
274
NMCC
Denmark Estonia Faroe Islands d Greenland
219/220 276 231 0 331
Iceland Latvia Lithuania No Sweden
251 275 277 8/259 265/266
AVa\
TRMCC N é‘
Afghanistan Iran Q Turkey
401 422 271
)

UKMCC N (3.
United Kingdom  Ireland \
232/233/234/235 250 (b'

*

c}y S

&

S
\\g\\
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C5 SOUTH CENTRAL DDR

Countries/Regions and M

Figure C.5: South Central DDR Map

S

\

‘0(576

BN

*

upppbt\;@y the various South Central DDR MCCs

A\
ALMCC \J' \3
Algeria Burki @g) \%pt Libya Niger
605 633/ 6 622 642 656
NIMCC ’\‘9
Nigeria \Q
657 X
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 663 667 224/225
668
Togo

671
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C.6 EASTERNDDR

Figure C.6: Eastern DDR Map

Countries/Regions and M&wppop@ the various Eastern DDR MCCs

CMC

Armenia Azerbai elarus Bulgaria Czech Republic
216 423 207 270
Georgia Kazakhstan Kyrgyz Rep. Moldova
213 N 436 451 214

Russia ‘Q\ Tajikistan Turkmenistan Ukraine Uzbekistan
273 \v * (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

- END OF ANNEX C -
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ANNEX D

RCC PERSONNEL COSPAS-SARSAT COURSE

Concept of the Cospas-Sarsat System

. Space Segment (LEO, GEO and MEO)
e Status of Space Segment
e Satellite manoeuvres

Ground Segment &
e Overview of worldwide disposition of LUTs and MC@

e Status of the Ground Segment é’\

LUTs &

e Functions of a LUT @

e Location data concepts and jargon eg. D rcur A and B positions, TCA,
CTA, number of points, TCA withi
curves, theoretical number of poi

e Large location errors and poss%

MCCs

e Functions of an MC (&
. Commumcatlons to fom y@s

. Cospas-Sarsat |str Procedures
e Concept of@me areas and DDRs and nodal MCCs
o Concept Cs and SPOCs and search and rescue regions
o Mat& nd merging of beacons
ler to Doppler matching
o Doppler to encoded matching
o0 Encoded to encoded matching
e Concept of LEO-GEO alerts
e Data distribution
o0 Unlocated and ambiguity resolution alerts
o Conflict alerts
o Continued transmissions
0 NOCR service
e Data validation
e 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
e Ship Security Alerting

t points, partial Doppler
%cular satellite and CTA, etc.
ses é\
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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
o0 User and location protocols (User, Standard and Natior%

0 SSAS

o Orbitography and reference beacons

o Time reference beacon §
Beacon 15 Hexadecimal ID ép\
Beacon homing and sweep &

Beacon registration information SIT 925 f

Beacon registration and IBRD O
Beacon testing policy é\ 60
Beacon disposal é

AS)
Communications \((? é

FTPV Standard

AFTN Standard é:\\' ’O\(&
E-mail
Fax QQ *

O7 O
Contingency edures

e Backu edures
o Usexghetmail 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 -
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