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SUMMARY

This working paper presents information on the renewal for the
provision of the SATDIS service, being carried out by the ICAO
Technical Cooperation Bureau.

1. Background

1.1 Within the SAM Implementation Group (SAM/IG), RLA/06/901 regional project
participant States (Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Panama, Paraguay, Peru, Uruguay
and Venezuela) have worked intensely for the implementation of performance based navigation (PBN), in
accordance with Doc. 9613 — Manual on Performance Based Navigation, guidelines.

1.2 In compliance with safety requirements for the use of ATS routes, standardized arrivals
and departures, and PBN based approach procedures, it is of State responsibility to provide users and aircraft
operators with availability prediction and optimum geometry of the GNSS constellation (NAVSTAR
satellite GPS system), to permit the on-board team to count with the RAIM (Receiver Autonomous Integrity
Monitoring) function.

13 RAIM is a safety means for the avionics system to detect and alert the crew on a probable
degradation in the precision of the GNSS-guided air navigation. If the case, the pilot can decide to regain
safe navigation, through other navigation aid means.

14 To meet this safety requirement, RLA/06/901 regional project participating States hired a
web-based application service in 2014 to provide RAIM availability prediction information, named
SATDIS. The contract was made with DW International Limited, whose name later changed to NAVBLUE
Wales Limited, until December 2018 and for a total amount of USD 328,789.00, to be equally distributed
amongst State members and which translates into an annual payment per State of USD 7,943.00.

15 Upon completion of the first contract, the ICAO Technical Cooperation Bureau (TCB) has
indicated that, for a new, or renewed, contract, an international bidding process for the provision of the
services is necessary, as per ICAO procurement procedures. In order to be able to complete the international
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bidding procedure and not interrupt the service, the contract was renewed for a further eight months, while
the bidding process took place.

2. Analysis

2.1 Taking the aforementioned in consideration, States were informed of the situation through
letter SA5002 of 3 January 2019, requesting the holding of teleconferences with the assigned focal points
in order to review the technical specifications for the new hiring of SATDIS. The result of this work was
later presented to the consideration of States through letter SA5195 of 18 March 2019, indicating that the
cost for the continued provision of this service would amount, at a maximum, to the same current annual
cost, that is to say USD 87,373.00. This meant that the quota per State would remain at USD 7,943.00. The
summary of States replies is in Appendix A to this working paper.

2.2 With the approved technical specifications, TCB was requested on 2 May 2019 to start
with the bidding process. Appendix B to this working paper presents the final SATDIS technical
specifications document.

2.3 A few changes were made to the technical specifications, in order to achieve a better use
of the SATDIS application and mitigate any risks to PBN operations. SAM States decided to offer greater
access facilities to potential users, by eliminating registration and password requirements.

2.4 For instance, United States FAA and Eurocontrol web tools can be found there, which are
open to the public and users from the Northern hemisphere.

https://sapt.faa.gov/default.php
https://augur.eurocontrol.int/ec/terminal-approach

25 Through this new manner in accessing the SATDIS service, a user from any part of the
globe can obtain the necessary information for the planning of its flight to any SAM aerodrome it plans to
execute, for example, the RNP-1 standard arrival and the RNP APCH procedure published in the State’s
AIP.

2.6 Nevertheless, it has been foreseen that the SATDIS application will only provide airport
information from RLA/06/901 participating States. No information will be available from other regions or
non-participating States.

2.7 In accordance with information received from Montreal, the international bid will be
published during the first week of June, expecting to complete with the paperwork in August. This
timeframe depends on the period taken for the review of the proposals and the selection and hiring process.
In this sense, the Regional Office will be informing States accordingly.
3. Action suggested
3.1 The Coordination Committee is invited to:

a) Analyse the information provided in this working paper and its Appendix; and

b) Propose any other considerations in this regard, which the Meeting might deem
convenient.
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SUMMARY OF STATES REPLIES TO ICAO LETTERS SA5002 AND SA5195

Letter SA5002 — Designation of focal points

ARGENTINA
Name:

E-mail:
Telephone:

BOLIVIA
Name:
E-mail:
Telephone:

BRAZIL
Name:
E-mail:
Telephone:

Name:
E-mail:
Telephone:

CHILE
Name:
E-mail:
Telephone:

Telephone celular:

COLOMBIA
Name:
E-mail:
Telephone:

Telephone celular:

Name:
E-mail:
Telephone:

Telephone celular:

ECUADOR
Name:
E-mail:
Telephone:

Veronica Villarruel
wvilarruel@anac.gob.ar

Jaime Yuri Alvarez Miranda
jalvarez@dgac.gob.bo
+591 2 244 4450 ext. 2651

Fabricio dos Santos e Souza
fabriciofss@cgna.gov.br
+55 21 2101 6925

Fabio de Azevedo Lago
lagofal@cgna.qgov.br
+55 21 2101 6375

Ricardo Velasquez Aravena
rvelasquez@dgac.gob.cl
+56 22290 4660

+56 99 138 9956

Ing. Juan Oswaldo Hernandez Rodriguez
juan.hernandez@aerocivil.gov.co

+57 1 4251000 ext 2156

+57 3116303881

Ing. John Jairo Mesa Alcaraz
john.mesa@aerocivil.gov.co
+57 1 4251000 ext 4312 / 4034
+57 3002117210

Darwin Francisco Suarez Léon
darwin.suarez@aviacioncivil.gob.ec
+507 315 9834
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PANAMA
Name:
E-mail:
Telephone:

PARAGUAY
Name:
E-mail:
Telephone:

Name:
E-mail:
Telephone:

PERU
Name:
E-mail:
Telephone:

Name:
E-mail:
Telephone:

URUGUAY
Name:

E-mail:
Telephone:
Cellular phone:

VENEZUELA
Name:

E-mail:
Telephone:

-A2-

Ana Montenegro
anadeleon@aeronautica.gob.pa
+57 1 4251000 ext 4312 / 4034

Victor José Moran Maldonado
moranchu@gmail.com
+595 21 7585208

Alejandro Ibarrola
dac@dinac.gov.py
+595 21 211978

Tomas Macedo Cisneros
tmacedo@corpac.gob.pe
+51 956 393 496

Sady Beaumont Valdez
sbeaumont@mtc.qgob.pe
+51987594185

Jose Carbone
aispub@dinacia.gub.uy

+57 1 4251000 ext 4312 / 4034
+57 3002117210

Omar Linares
o.linares@inac.gob.ve
+58 212 303 4514
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Letter SA5195 — Request for approval to renew RAIM service (SATDIS)

State Date of Reply Reply Remarks
Argentina
Bolivia 25/March/2019 Approves Requests that, once the corresponding process is

concluded, information be provided regarding the
amount to be alloted for this project.

Brazil

Chile 3/April/2019 Approves DGAC Chile will continue forming part of this
system

Colombia

Ecuador

Panama

Paraguay

Peru

Uruguay 25/March/2019 Approves

Venezuela 14/May/2019 Approves Considers this process viable
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Appendix B
PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

Attachment Il to ST-22502019

INTERNATIONAL CIVIL AVIATION ORGANIZATION

TECHNICAL COOPERATION BUREAU

TECHNICAL SPECIFICATIONS

PROCUREMENT OF SAM REGIONAL RAIM PREDICTION
AVAILABILITY SERVICE VIA WEB

ICAO COMMODITY CODE 94-02-080
REFERENCE RLA/06/901 | PR 21101691 | Reg. Project
DATE May 2019

SUPPLIER NAME

It is strictly prohibited for tenderers to alter this document. Only the originator of the specification may
provide amendments. tenderers must state against every item of the document, Compliance or Non
Compliance. Failure to complete and return this form or alter this form shall invalidate the bid

The tenderer shall reference the compliance statement to the appropriate sections of the supporting
documentation in order to provide substantiation of said compliance. Notwithstanding this, if compliance is
indicated, any further references, statements, comments or notes will not waive the liability of the tenderer
on the stated compliance.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
Page 1 of 22



PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION A — INTENT AND STANDARDS

COMPLIANCE STATEMENT

1. OBJECTIVE

1.1 The International Civil Aviation Organization (ICAQ), on behalf of the
Governments of Argentina, Bolivia, Brazil, Chile, Colombia, Ecuador, Paraguay,
Peru, Panama, Uruguay and Venezuela intends to procure, on a turnkey basis,
the implementation of a SAM Regional RAIM (Receiver Autonomous Integrity
Monitoring) prediction availability service for a period of up to 4 years through a
public WEB page functioning the 24 hour per seven day a week (24/7) to support
the PBN procedures en route, terminal and approach area.

2. OBJECTIVE OF THE SAM REGIONAL RAIM PREDICTION AVAILIBILITY SERVICE
(SATDIS)

2.1 In order to achieve this objective, the aeronautical authorities of the Region
have agreed that the SATDIS shall ensure:

2.1.1 To provide users of an on-line status of the prediction availability of GNSS
RAIM the 24 hours/7 days a week (24/7) to support the PBN RNAV/RNP
operations at Regional level and to each State of the SAM Region, participating in
the Regional Project RLA/06/901.

Note 1: From now on, when GNSS is mentioned in this document, it refers to
both GPS and GLONASS constellation.

2.1.2 To develop a web site for the SATDIS.

2.1.3 To be easily expandable to cover the availability of the RAIM prediction
service in other constellations of satellite navigation systems (GALILEO and
BeiDou).

2.1.4 To cover all regional airspace for RNAV/RNP operations for both Fault
Detection (FD) and Fault Detection and Exclusion (FDE) capable receivers.

3. SCOPE

3.1 The Project contemplates that the contractor shall provide:

a) SAM Regional RAIM Prediction Availability Service (FD and FDE capable
receivers) for the following PBN/RNAV /RNP operations:

En route
Oceanic and remote continental area: RNP 10, RNP 4, RNP 2, Advanced RNP
Continental area: RNAV 5, RNAV 2, RNAV 1, RNP 2, Advanced RNP, RNP 0.3

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION A — INTENT AND STANDARDS

COMPLIANCE STATEMENT

Terminal
RNAV 5, RNAV 2, RNAV 1, RNP 1, Advanced RNP, RNP 0.3

Approach

RNAV 1 (Initial, intermediate, missed approach segments)
RNP 1 (Initial, intermediate, missed approach segments)
RNP 0.3 (Initial, intermediate, missed approach segments)
Advanced RNP (all segments)

RNP APCH (all segments)

RNP AR APCH

Departure

RNAV 2, RNAV 1, RNP 1, Advanced RNP, RNP 0.3

b) Provision of database of waypoints within SAM airspace SATDIS website
design.

¢) The development of a WEB page for he SATDIS
d) To maintain and manage the WEB page for the SATDIS

e) The SATDIS application shall be hosted on a dual application server with a
database back-end providing highly available file storage facilities.

Note 2: For RNP AR APCH analysis a disclaimer must be added as follows:

“The RNP AR procedures in the SAM Region are usually executed in airspace
surrounded by mountainous terrain or within valleys. Aircraft users and operators
should consider that maneuvers and turns of the aircraft can limit the reception
of the satellite signal in a given segment of an RNP AR approach”.

4. BASIC TECHNICAL CHARACTERISTICS

4.1 The hardware shall consist of at least two servers, one for the redundant
primary and mirror. See Figure 1 for SATDIS architecture reference:

Note 3: Please see Section A, 2.1.1 Note 1. The information source is not only
USCG (GPS) but GLONASS too.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION A — INTENT AND STANDARDS

COMPLIANCE STATEMENT

USCG(GPS)
GLONASS
Optional: GALILEO
BEIDOU
SAM
USERS P [ ]|AImanac Distribution

/9 INTERNET ~ | [ |NANU Distribution

Secondary server
SRRPAS

Primary server
SRRPAS

\‘/ I
GPS receiver @

AMHS Gateway

Figure 1 SATDIS Architecture
5. GENERAL CONSIDERATIONS

5.1 The contractor shall be responsible for the implementation of the SATDIS, a
design of a WEB page, acquisition, installation, hosting and commissioning of the
required equipment and services, with all the accessories and facilities and to
maintain and manage the SATDIS.

5.2 The system shall be installed, hosted and operated across two geographically
dispersed servers, at two different Data Centres, offering 24/7 service with a
99.5% availability.

6. RULES AND STANDARDS

6.1 All designs, materials, manufacturing techniques and workmanship shall be in
accordance with the highest accepted international standards.

6.2 Where applicable, the system shall fully comply with or exceed the
requirements of the following documents (latest edition plus any related
amendments):

a) the standards and recommended practices of the International Civil Aviation
Organization (ICAQ) contained in the Annexes, as well as the provisions of its
manuals, documents and circulars concerning aeronautical telecommunications,
the ATN, CNS/ATM systems, and air traffic services. The contractor is responsible
for complying also with the new standards, amendments and recommendations
issued during the implementation of the project;

b) those applied by public carriers in each State; and

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION A — INTENT AND STANDARDS

COMPLIANCE STATEMENT

c¢) the 1ISO 9000 certification in terms of its methods and lines of production.

6.3 If at the time of the publication of this document the specific rules and
standards mentioned in any of the other Sections have been revoked,
superseded or updated, the new rules or standards shall be deemed as
applicable.

7. ALTERNATIVES

7.1 The tenderer is invited to offer any equipment which in his opinion is equal
to or superior to the requirements of this specification. Any such alternatives or
variations must be fully and clearly defined and supported so that equivalence or
superiority can be readily determined.

7.2 The tenderer shall also clearly indicate the extent to which the requirements
of this specification are not met by the alternative design and shall state the
performance he is prepared to guarantee where this differs from that which is
defined herein.

8. TENDERER’S EXPERIENCE

8.1 The tenderer shall demonstrate broad experience in the RAIM Prediction
Availability Service implementation. The tenderer shall include a list of
customers to whom it has supplied the same service during the last five (5)
years. The list shall contain the names, addresses and references of customers
that can be contacted.

8.2 The tenderer shall submit at least three (3) letters of reference with the
contact names of different customers with similar projects in different locations
to enable verification of the level of compliance of the services previously
provided. ICAO or the AAA may contact such customers to check the accuracy of
the information submitted.

9. TENDER DOCUMENTATION

9.1 Compliance Statement: All offers shall be accompanied by a correctly
completed Compliance Statement in the form of a copy of this specification with
the tenderer indicating in the right hand column, Compliance (C) or Non
Compliance (NC). If compliance is indicated, any further references, statements,
comments or notes, will not waive the liability of the tenderer on the stated
Compliance. The tenderer shall reference the compliance statement to the
appropriate sections of the supporting documentation. Lack of such definitive
indication for any requirement may invalidate the offer.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION A — INTENT AND STANDARDS

COMPLIANCE STATEMENT

9.2 Supporting Documentation: Each tender shall be supported by adequate
technical documentation including system and data sheets, performance sheets,
drawings, illustrations, photographs, etc., in order to facilitate a complete and
detailed evaluation of the tender.

Note: While the attachment of brochures and supporting literature is strongly
encouraged and may in some cases be necessary to illustrate certain features of
the systems, it does not relieve the tenderer of the obligation to fully complete
the compliance statement of this specification as indicated above.

9.3 The financial offer shall provide, as a minimum, prices itemized to the level
indicated in the table included in the Instructions to tenderers (Attachment | of
the tender documentation).

9.4 The proposal shall include documentation related to the User Manual
(operational commands, procedures, etc) and any other information which the
tenderer deems necessary.

9.5 Project Implementation: The tenderer shall submit with the tender a
proposed schedule setting out the anticipated program of major activities.
(Please see Section E for more details).

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION B — GENERAL REQUIREMENTS

COMPLIANCE STATEMENT

1. REQUIREMENTS

1.1 General guidelines

1.1.1 The tenderer shall provide the organizational chart of the company and
resumes of its technical staff involved in the tasks provided for in the provision of

the services (management and technical).

1.1.2 The tenderer shall prepare a project timetable for the implementation of
the SATDIS.

1.1.3 The contractor shall be fully responsible for the design, selection of
components and materials, and installation techniques, to ensure total
integration and full compatibility between the main components and all auxiliary
units.

1.1.4 Within forty-five (45) days following the signing of the contract, the
contractor shall submit for the approval of ICAO a detailed System Design

Document (SDD) for the implementation of the SATDIS.

1.1.5 The contractor shall appoint properly qualified personnel in sufficient
number to perform the work within the proposed timeframes.

1.1.6 The contractor shall prepare and submit Inspection tests for approval, and
shall conduct the performance tests.

1.1.7 The contractor shall prepare and submit the Final Acceptance Test (FAT)
protocols for approval.

1.1.8 The contractor shall be responsible for host maintain and manage the
SATDIS.

1.1.9 The contractor shall submit the operation manual.

1.2 Tenderer’s responsibilities

1.2.1 The tenderer shall assume full responsibility for the following issues:
a) Project proposal, organization and distribution of all works.

b) Any deviation from the specifications must be corrected at its own expense.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS

COMPLIANCE STATEMENT

1. INTRODUCTION
1.1 SATDIS OVERVIEW
General Features

1.1.1 SATDIS will be developed such that Users can access up to date information
about the GNSS Satellite constellation and calculated RAIM unavailability
pertinent to their operations (Please see Section C, par. 2.2.1 Note 3).

1.1.2 SATDIS shall make information available to Users over the Internet and
shall ensure that the most up to date GNSS Satellite constellation data available
is used as the basis for RAIM calculations and constellation status reports. The
System will use a variety of information sources to collate the best available
GNSS constellation data. Information shall be made available both graphically
and in a textual form.

1.1.3 SATDIS shall be configured such that it is resilient and will provide 99.5%
availability. The System shall be deployed in a mirrored configuration with two
independent and geographically distributed server installations. The two server
installations shall be synchronized to ensure that continuity is preserved
regardless of the server used by the User. The SATDIS software will be designed
such that the switch between the primary site and the mirror site in the event of
a failure occurs automatically, without human input.

1.1.4 SATDIS shall ensure that the User is made aware of the provenance and
source of the constellation data used by the tools. The System will ensure that
the Tools use a consistent constellation data set by means of the Constellation
Mediator system function.

1.1.5 The System shall maintain calculation audit logs, for at least 30-days period,
that capture the following information:

- Calculation parameters and results.
- Data and time of the calculation.

1.1.6 Such data shall never be modified and the information provided to the User
can be recreated.

1.1.7 The System shall be designed to enable it to be easily expanded to provide
an integrity prediction capability for Galileo, Beidou and future navigation
systems.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS

COMPLIANCE STATEMENT

2. GPS RAIM PREDICTION SERVICE TECHNICAL APPROACH

2.1 SATDIS shall be a web-based tool with public access. The information in the
web site must be presented in English, Spanish and Portuguese. The main URL

and mirror URL shall be defined in conjunction with ICAO on behalf of the SAM
States.

2.2 The following sections define the proposed tools and functions within
SATDIS.

2.2.1 GNSS Status Tool

Note 3: In order to get the GNSS RAIM prediction, objet of the present technical
specification, the tool shall allow the User to select viewing either only GPS
constellation or only GLONASS constellation or GPS and GLONASS jointly
constellations.

2.2.1.1 The GNSS Status Tool shall allow the view of the GNSS Satellite
constellation based on the latest almanac and NANUs (Notice Advisory to
Navigation Users) issued respectively by the constellations operators.

2.2.1.2 The GNSS Status Tool shall present the number of operational satellites in
the GNSS constellation based on the information current at the time of the
request to inform users whether or not there are sufficient satellites to meet the
minimum requirements for PBN/RNAV/RNP operations shown in Section A,
paragraph 3.1 a). Also the almanac used and NANUs that may affect the satellite
availability during the period of time requested, shall be displayed.

2.2.1.3 The GNSS Status Tool shall be configured to provide the status of the
GNSS constellation for a 72-hour period calculated from the midnight previous to
the time at which the status request was made (times are in UTC).

2.2.1.4 The tool shall be have implemented in the menu functions, the
generation of PDOP/ GDOP both graphical and numerical.

2.2.2 Terminal/Approach Tool

2.2.2.1 The Terminal/Approach Tool shall use algorithms to calculate the
predicted RAIM availability for a 72-hour period for specific Aerodromes. The
algorithms shall be used in Terminal mode addressing the RAIM requirements for
GNSS receivers operating in Terminal operations (+t1NM) in Approach mode
addressing the RAIM requirements for GNSS receivers operating in Approach
operations (£0.3NM), and RNP AR APCH. Both the Fault Detection (FD) and Fault
Detection and Exclusion (FDE) algorithms should be provided, with FD set as the
default.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS

COMPLIANCE STATEMENT

2.2.2.2 The Terminal/Approach Tool shall provide a graphical output and a
tabular output each of which shall display the predicted RAIM outages over the
scenario period for each of the selected aerodromes.

2.2.2.3 The Terminal/Approach Tool shall be configured to return the status of
the GNSS constellation for a 72 hour period calculated from the midnight
previous to the time at which the status request was made (times are in UTC).

2.2.2.4 The Terminal/Approach Tool should allow up to 20 aerodromes to be
specified. Aerodromes are selected by entering their ICAO identifier.

2.2.2.5 The Terminal/Approach Tool shall calculate the predicted RAIM
availability at the Aerodrome Reference Point (ARP) for baro (pressure altitude)
aided and non-baro aided GNSS user equipment at 1 minute intervals
throughout the scenario time. The sample time is taken to be the mid-point of a
1 minute period. Therefore a RAIM outage detected at a single sample time will
have a duration of 1 minute starting 30 seconds prior to the sample time and
ending 30 seconds after the sample time.

2.2.3 Visibility Tool

2.2.3.1 The SATDIS has to calculate the location of the GNSS satellites relative to
a fixed receiver position for a given time duration.

2.2.3.2 The Visibility Tool shall provide the following output options:
a) Graphical sky plot representation of the visible satellites.

b) Tabular representation of the visible satellites. (A table of azimuth and
elevation values and the visibility status for each satellite at each sample time in
the scenario is displayed, azimuth and elevation are displayed in decimal
degrees, all satellites shall be included regardless of visibility and “health”.

c) Visibility Tool shall require user-configurable parameters as inputs, like:

- Receiver Position

- Mask angle

- Scenario duration

- Number of samples required to calculate the satellite visibility
- UTC date and time

- Etc.

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS

COMPLIANCE STATEMENT

2.2.4 Route Tool

2.2.4.1 The Route Tool shall calculate/show the predicted RAIM availability for
airways, aerodromes, airspace along a defined chart using either the RAIM
algorithm in En-Route mode or the Terminal mode. The information must be
presented graphically with an image of the whole Region (SAM), with different
colors to indicate areas with positive prediction and areas with negative
prediction (interruption of service). The image must allow to apply a zoom-in to
visualize the States FIR areas, in an appropriate resolution. See items 2.2.4.7 and
2.2.4.8 below.

2.2.4.2 Optionally, a route shall be defined by a series of waypoints selected, or
inputed, by the User. The tool shall maintain a list of current en-route waypoints
and navaids in the South American Region area which shall be selected by ICAO
identifier.

2.2.4.3 The defined route and the results of the RAIM check shall be able to be
saved and to be reviewed for the session. And shall allow the download in order
to consider as a proof that a prediction was run for that flight.

2.2.4.4 The User shall have the capability to select other angles.

2.2.4.5 Both the Fault Detection (FD) and Fault Detection and Exclusion (FDE)
algorithms shall be provided.

2.2.4.6 The tool has to calculate the anticipated RAIM availability for points
spaced at one minute intervals along the route, based upon the Time Offset
values entered, and displays any anticipated RAIM outages that equal or exceed
5 minutes (User configurable).

2.2.4.7 The Route Tool has to provide a graphical output and a tabular output
each displaying the predicted RAIM outages over the scenario period. Both
displays have also to show the anticipated outages if the start time is delayed, or
brought forward, by 5, 10 or 15 minutes.

2.2.4.8 The system must show the User Map with a RAIM prediction for all South
America Region.

2.2.4.8.1 The map shall present the boundaries between the countries of South
America and allow to present the visualization of the airspace configurations
(FIR, TMA, etc.) and main airports.

2.2.4.8.2 The RAIM information must be displayed in different colors to provide a
friendly visualization for the user, amongst others:

Note that ICAO does NOT charge any fees from suppliers in order to download the tender documents for ICAO projects
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS

COMPLIANCE STATEMENT

a) Predicted RAIM interruptions of service, so as to allow the User to proceed or
not with a flight.

b) Any other information that can be relevant to the user.
3. SATDIS HOSTING AND OPERATIONAL FACTORS

3.1 SATDIS shall be managed and operated by the contractor and shall be
deployed across two geographically dispersed servers, at two different Data
Centers, offering 24/7 service with a minimum availability of 99.5%. (See Figure 1
Sec. A for SATDIS architecture). This means that the location of the data center
must be in a far enough that ensure that any service failure like electricity,
communication or environment like severe storm, earthquake, etc. do not affect
both systems at the same time

3.2 The SATDIS application shall be hosted on an application server with a
database back-end providing highly available file storage facilities.

3.3 The server shall be fault-tolerant and shall include support for hot-swapping
of essential hardware such as disks and power supplies.

3.4 The hardware shall consist at least of two servers, one for the redundant
primary and mirror. Please see Section A, 4.1.

a) Redundant Pair of firewalling Devices.

b) Redundant Pair of Hardware Load Balancers balancing traffic at layer 4,
100Mbit access switch ports with 1Gbps trunks between distribution,
aggregation and core switching layers.

¢) Multiple upstream internet providers shall be provided.

d) Servers must provide the performance necessary to guarantee the specified
availability (see Section A item 5.2) and service continuity.

3.5 IP security

3.5.1 SATDIS server infrastructure shall be protected by a dual firewall system.
The internal network clusters shall be hosted on a private network segment with
a private address range — not directly accessible from outside the firewall. Only
web traffic, email traffic and management traffic shall be permitted through the
firewall.

3.5.2 SATDIS shall be patched with software security updates (OS, Database, etc.)
as they become available.
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS

COMPLIANCE STATEMENT

3.5.3 Local physical security measures shall be implemented.
3.6 Constellation Data Mediator.

3.6.1 SATDIS shall maintain an up to date record of the GNSS satellite
constellation as well as scheduled changes to the constellation in order to ensure
that the System calculations are based on the best available data.

3.6.2 The System shall obtain constellation data and constellation updates from
a number of sources, as follows:

a) United States Coast Guard (for GPS) and GLONASS.
b) Almanac.

¢) Unscheduled outages/changes (NANU).

d) AFTN/AMHS (as a future option).

e) Unscheduled outages/changes (NOTAM).

3.6.3 The constellation data mediator subsystem will provide the system with
the best available picture of the constellation for the calculation time periods
supported by the Tools.

3.6.4 The constellation data mediator subsystem shall also carry out the
recalculation of static data in response to a constellation change to ensure that
RAIM outage predictions are current and reliable.

3.6.5 The Constellation Data Mediator subsystem will be written to be resilient
to errors in the data feeds from the external data sources. SATDIS will not
update reference constellation data until it is verified as good with respect to
format validity, range checking.

3.6.6 By using multiple data sources, GRPS will be able to use the best data
available if one or more of the data sources is not functioning correctly. SATDIS
will allow customization of audit logging and notifications to system
administrators based on errors detected in the source data (availability or
content) to allow timely manual override of default behavior and investigation of
the issue if necessary.

3.6.7 The topographic data source of the application shall come from a
sufficiently reliable source.

3.7 SATDIS Helpdesk
3.7.1 The contractor should respond to queries related to SATDIS and its

operation via the SATDIS Helpdesk, contactable via an Email address to be
specified.
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION C — TECHNICAL REQUIREMENTS COMPLIANCE STATEMENT

3.7.2 The contractor shall assist in resolving issues at application level,
specifically:

a) To support the quality of the GNSS RAIM predictions,

b) Monitoring and validation of the NANUs and NOTAM:s.
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SECTION D - SPARES, TOOLS, TEST EQUIPMENT AND

COMPLIANCE STATEMENT
TECHNICAL DOCUMENTATION

1. TECHNICAL DOCUMENTATION

1.1 The contractor will supply an operational manual with the description of all
the function of the SATDIS in soft-copy, in the English, Portuguese and Spanish
language.
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION E — SERVICES, TESTS AND ACCEPTANCE

COMPLIANCE STATEMENT

1. DATA CENTRE INSPECTION

1.1 The contractor undertakes to submit for AAA/ICAQ’s approval at least forty-
five (45) days prior to the scheduled commencement of the inspection, a Data-
centre Inspection Plan and Procedures. ICAO shall notify the contractor of its
decision within thirty (30) days thereafter, and after an agreement has been
reached, the plan/procedures shall form part of the contract. Any changes in the
plan/procedures initiated by the contractor will be without cost to AAA/ICAO
and subject to AAA/ICAQ’s approval.

1.2 The Data Centre Inspection includes the inspection of the hardware and
software of the system that provide the SATDIS. The software includes the
functionality of the SATDIS, the WEB page of the service for the SAM Region and
the SAM database.

1.3 All results of the data centre inspection shall be duly recorded and shall be
signed by the contractor’s representative and AAA/ICAO representatives.

1.4 All observations agreed on and discrepancies noted during the Data Centre
Inspection are to be corrected by the contractor.

1.5 The contractor shall arrange for a maximum of (2) inspections, to run
consecutively for the facilities.

1.6 ICAQ’s appointed representative(s) together with AAA’s representative(s)
shall be entitled to enter the facilities of the contractor at reasonable times
during the normal working hours to witness the work in progress.

1.7 The Inspection shall be conducted in the presence of ICAQ’s appointed
representative and representatives from AAA whose names shall be advised to
the contractor at least three weeks prior to the commencement of tests.
Following the satisfactory completion of the tests, ICAO shall sign and issue an
Inspection Certificate. It has been considered that three people will participate in
the Inspection, one on behalf of ICAO and the remaining two on behalf of the
AAA.

1.8 The costs of stay and passages from the three persons will be included in the
offer of the tenderer. It has been considered a minimum of three days (total) for
the Inspections.
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SECTION E — SERVICES, TESTS AND ACCEPTANCE

COMPLIANCE STATEMENT

1.9 If ICAQ’s appointed representative does not issue and sign the Inspection
Certificate, he shall immediately notify the contractor in writing with proper
reference to any tests in the approved Test schedule or to any part of the
Specifications which the equipment has failed to meet. It is agreed between the
parties that minor failures, which do not adversely affect the performance or
operation of the equipment for the purpose intended and subsequently subject
to modification by the contractor at no extra cost, shall not be considered as
items preventing Acceptance.

1.10 With respect to ICAQ’s reason for non-acceptance, the contractor shall give
notice to ICAO stating how it intends to rectify in order that ICAO may repeat the
tests that not initially comply and also the tests in respect of those parts affected
by the rectification. The contractor shall bear all costs associated with the re-
testing (i.e. travel, accommodation and subsistence costs for ICAOQ’s/AAA’s
representative(s) re-participation).

1.11 In the event of ICAO or AAA’s representatives failing to be present at the
time and place appointed by the contractor for the Centre Inspection, the
contractor may proceed with the tests which shall be deemed to have been
made in the presence of ICAO and AAA’s representatives and the contractor shall
sign the Inspection Certificate for corresponding purposes which shall have the
same meaning and value as if it had been signed by ICAQ.

2. TRAINING

2.1 General aspects

2.1.1 The tenderer shall include in its proposal a two-day operational training on
the SATDIS. The training will be carried out on-line.

3. INSTALLATION

N/A

4. SITE ACCEPTANCE TESTS AND START-UP
4.1 The SAT shall be conducted in three (3) phases as follows:
a) Provisional Site Acceptance Test (PSAT)

b) Operational Readiness Demonstration (ORD) phase (30 days)
c)Final Site Acceptance Test (FSAT)
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PROCUREMENT OF SAM REGIONAL RAIM PREDICTION AVAILABILITY SERVICE VIA WEB

SECTION E — SERVICES, TESTS AND ACCEPTANCE

COMPLIANCE STATEMENT

4.2 The contractor shall provide written test plans and procedures, in Spanish
language (If the language normally used by the contractor is other than Spanish,
a set of documents shall be delivered in English) for the PSAT and FSAT. Copies of
the detailed test plan and procedures are to be provided to ICAO/AAAs for
approval not less than 30 days prior to the conduct of the tests. The SAT shall be
witnessed by AAA/ICAO representatives.

4.2.1 Note that the contractor shall introduce the comments, and corrections
suggested by ICAO/AAAs and shall re-submit such documents for approval, at no
additional cost for ICAO/AAA.

4.2.2 Any delays in the execution of the contract resulting from the non-approval
of the aforementioned plans and procedures shall be attributable to the
contractor and shall not give the right to extensions in the execution timeframes
established in the contract.

4.3 The test plans and procedures shall contain at least the following

a)Detailed test timetable, by day

b)Test sites and schedules

c)List of participants on behalf of the contractor

d)Purpose of the test

e)General description of the SATDIS to be tested.

f)Description of test procedures and steps

g)Lists/tables with expected results

h)Complete operational manuals of the equipment to be tested

4.4 The contractor shall demonstrate at PSAT phase, using mutually agreed upon
test procedures, that the system provided within this project is compliant to the
technical specification and requirements. All deficiencies identified at the PSAT
phase shall be corrected by the contractor prior to the FSAT phase.

4.5 PSAT tests shall be conducted for the service operation, covering at least the
following aspects:

a) Connectivity to the WEB page

b) Functionality of all the parts of the SARRPAS described in Section C

c) Verify the content and quality of the data base of location and waypoint of the
SAM Region

d) Documentation

4.6 There shall be a 30-day period between the PSAT and FSAT phases. During
this period of 30 days, the AAA personnel shall be operating the system normally
in order to identify any defects, adjustments, etc. which shall be corrected by the
contractor prior to the FSAT
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SECTION E — SERVICES, TESTS AND ACCEPTANCE

COMPLIANCE STATEMENT

4.7 When all the deficiencies identified during the PSAT and all abnormal
situations identified during the 30 days operational readiness test phase are
corrected, then the FSAT can take place.

4.8 The contractor shall provide the test equipment required for the SAT (if any).

4.9 All results of the SAT shall be duly recorded and shall be signed by the
contractor. These results shall form the basis for the acceptance and for station
records.

4.10 During acceptance (PSAT, ORD and SAT), ICAO/AAA may include additional
testing, as necessary, in order to ensure the correct operation of the supply of
the website. These tests shall be automatically included as a supplement to the
official test programme.

Start-up

4.11 The start-up of the service will commence upon approval of PSAT. The
contractor will start the provision of the SATDIS for the 24 hours a day, 7 days a
week (24x7). The service will be in a preoperational phase for of 30-day period

5. GUARANTEES / PERFORMANCE OF THE SERVICES

5.1 The contractor shall maintain the quality of the service during the term of the
contract, 24 hours per day, 7 days a week (24x7).

5.2 The contractor shall provide access to a support centre to handle queries
about the functionality of the service.

5.2.1 In the event of unavailability of the service, a user may contact this centre
via an email or phone call to report the event. In this act, the contractor must
provide the relevant claim number for its use in the discount calculation referred
in this section, as well as send an email to the user and to the ICAO SAM Regional
Office.

5.2.2 Once the claim has been solved, the contractor will send an email to the
ICAO monitoring bureau, and to every user who made the complaint, informing
the solution and indicating the time it was settled and the number of claim.

5.2.3 The time between the start of the contingency registered in the number of
claim and its end, registered in the e-mail sent by the contractor, is the
corresponding to Ti = "total time of unavailability" mentioned below. In case that
a month registers several contingencies, the Ti will account for the total
unavailability time.
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SECTION E — SERVICES, TESTS AND ACCEPTANCE

COMPLIANCE STATEMENT

5.3 Preventive maintenance should be performed during the period of the
services, without prejudice to the service operation, and must be communicated
with a minimum of 10 (ten) business days via fax or e-mail.

5.4 The contractor shall provide to ICAO at the time of the commencement of
the contract, the list of the persons in charge for the service provision in
hierarchical order.

Discounts due to outage

5.5 The contractor shall provide a discount for the disruption in the prediction
services if the required availability in these specifications is not met (99.5%).

5.6 If the responsible of the failure is the contractor, penalties will be applied
consisting in the reduction in the payment of the cost of the service, according to
the following scheme:

et

[ m T

Where:

| = monthly discount in USD, relative to the service n fault.

To = operation period (01 month), in minutes.

Ti = total time of unavailability of the service, occurred during the considered
operation period (01 month), in minutes.

P = monthly price of the Contract in USD.

5.7 The tenderer shall also warrant that all services delivered under an eventual
contract shall perform in accordance with and conform to all specifications,
descriptions, and other requirements included in the offer and shall be without
defects in materials, workmanship and design. Failing to accomplish these
performance criteria, the contractor must modify/add and/or exchange the
inadequate equipment and/or software, if necessary, to provide the specified
functions.

5.8 Approval or acceptance of the contractor’s designs or acceptance of the
system shall not prejudice ICAO/AAA’s rights under this Article.

5.9 The rights under this Article shall be enforceable by the AAAs and ICAO
irrespectively.

5.10 ICAQ’s and AAA’s rights under this Article are not exclusive and any other
rights provided in this Contract or by Law are reserved.
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LIST OF ABBREVIATIONS
AAA Aeronautic Administrations Authorities
AFTN Aeronautical fixed telecommunication network
AMHS Air Traffic Services Message Handling Services
Beidou Global Navigation Satellite System (GNSS) developed in China
FD Fault Detection
FDE Fault Detection and Exclusion
FSAT Final Site Acceptance Test
GALILEO Global Navigation Satellite System developed the European Union (EU)
GDOP Geometric Dilution of Precision
GLONASS Global Navigation Satellite System of Russia
GNSS Global Navigation Satellite System (For this technical specification: GLONASS and
GPS)
GRPS GNSS RAIM / RNP Prediction Service
GPS Global Positioning System
IP Internet Protocol
PBN Performance-based Navigation
PDOP Positional Dilution of Precision
PSAT Provisional Site Acceptance Test
NANU NAVSTAR Users Advertisement Service
RAIM Receiver Autonomous Integrity Monitoring
RNAV Area Navigation
RNP Required Navigation Performance
RNP APCH Required Navigation Performance in Approach
RNP AR APCH RNP Authorization Required Approach
SATDIS SAM Regional RAIM Prediction Availability Service
URL Uniform Resource Locator
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USCG

United States Coast Guard

uTC

Universal Time Coordinated
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