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Introduction

1 Project Overview

The objective of utilizing Multilateration (MLAT) as one of the sensors in the A-
SMGCS systern at Suvarnabhumi Airport is to promptly notify air traffic controllers of the
presence, position, identification, and continuous tracking of aircraft or vehicles operating

on the airport grounds.

The MLAT system at Suvarnabhumi Airport has been operational since 2005 making
it 18 years old. It is an outdated device that is no longer available for purchase. and
replacement parts are currently unavailable. Furthermore, Airports of Thailand Public
Company Limited (AOT) has undertaken projects as part of the Suvarnabhumi Airport
Development Project - Phase 2. including the construction of Midfield Satellite 1 (SAT-1).
Additionally, the construction of the 3™ runway is currently underway to enhance the
airport's capacity to accommodate the increasing passenger and flight traffic each year.
Consequently, the current MLAT system does not provide surveillance coverage for the
entire area of Suvarnabhumi Airport. Therefore, it is essential to procure a new IMLAT system

to replace the existing infrastructure.

2 Objective of the Project
- To optimize the capabilities of the MLAT system and provide coverage for SAT-1
and the 3™ runway area, including the entire expanse of Suvarnabhumi Airport.
- To ensure the A-SMGCS system performs at its best for optimal performance at
Suvarnabhurni Airport.
- To enhance the efficiency and safety of air traffic control while accommodating the

anticipated future growth in air traffic volume.

3 Scope of the Project

The requirements cover the scope details of work for the new MLAT system.
including system testing and training. specify all functicnal and non-functional requirements
for the system. based on MLAT surveillance fechnology. essential services, system

installation. and optimization. The proposal shall incorporate the following:

Technical Terms of Reference Page 3
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a) The provision of eround station equipment

b) The installation of equipment at all determined sites

c) The provision and installation of Central Processing Unit(s) equipment

d} The provision of all necessary ancillary equipment for the operation of the system

e} The training for the maintenance and operaticn engineers.

f}  AEROTHAI shall be responsible for the provision of ground station locations.

g) AEROTHAI shall be responsible for the communication media between the ground
stations and the central processor, which includes fiber optic and/or AeroMACs as
outlined in Attachment 1. The Tenderer shall be responsible for providing the

necessary interface equipment and conducting all testing activities.

3.1. Shop Drawing
SHLR : The Tenderer shall propose the shop drawings for approval prior to the

installation.

3.2, Service Life

SVLFO1:  The Suvarnabhumi MLAT System shall be designed to have a service life of
at least fiftesn (15) years.

SVLF0Z2 . The Tenderer shall propose the components with estimated service life of
at least fifteen (15) years.

SVLFO3:  The Tenderer shall propose the solution. If the estimated service life of any
component is less than fifteen (15) years.

SVYLFO4 . The Tenderer shall provide after-sale support to ensure the availability of
spare parts, for AEROTHAI to purchase continuously throughout the service
life. The Tenderer shall responsible for arranging the supply for AEROTHAL in
cases of software/OS or hardware changes and updates. Additionally, the
Tenderer shall ensure that the system still operate at its original level of
efficiency following such alterations or updates.

SVLFO5:  The Tenderer shall propose fifteen (15) years of after-sale support.

Technical Terms of Reference Page 4
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33, Warranty

WRTYO1 :

WRTYOZ :

WRTYO03 :

WRTYO4

The warranty of the MLAT System shall be at least five (5) years of services
for hardware and software. The warranty period shall be started after the

project completion date.

The Tenderer shall be liable to the logistics and maintenance support during
the warranty period. Such support shall consist of, at minimum, repair and/or

replacement of system, equipment, and parts.

When the existing model equipment is on the verge of becoming obsolete
or requires installation/replacement of devices in the system with a different
model to maintain the system’s performance at its original efficiency. the
Tenderer shall propose a system maintenance plan that allows the system
to continue functioning without any performance flaws and ensures that the
system operates at its maximum efficiency throughout its entire fifteen (15)

years of service life(*).

*This may include tasks such as proposing replacement parts, providing
spare parts for the existing model equipment, or presenting a list of

alternative equipment models suitable for installation.

The Tenderer shall provide the delivery of all warranty documents with
comprehensive details as outlined previously during the equipment delivery

Process.

3.4. Special Tools and Test Equipment

TOOLO1 :

TOOLOZ :

TOOLO3 ;

The Tenderer shall provide the accuracy and integrity validation tool.

The Tenderer shall guarantee the provided tools have no time limits or
expiration dates. In case of the software updates. the Tenderer shall perfor

updates for AEROTHAI.

The Tenderer shall provide coverage simulation and analysis tools,

Technical Terms of Reference Page 5
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4 Abbreviations

Acronym Description

2D Two-Dimensional, x and vy

3D Three-Dimensional, x, y and z

ACAS Airborne Collision Avoidance System

ACD Aircraft Identification

ADD Aircraft Derived Data

ADS-B Automatic Dependent Surveillance - Broadcast

AL Assurance Level

ASTERIX All-purpose Structured EUROCONTROL Surveillance Information Exchange

Advanced Surface Movement Guidance & Control System
A-SMGCS
(For AEROTHAI, this refers to THALES's Topsky -Tower system.)

ATC Air Traffic Control

ATCRBS Air Traffic Control Radar Beacon System

ATV Air Traffic Management

BDS Binary Data Section

CAT Category (in the context of ASTERIX categories)

CMS Control and Monitoring System

CNS Cormmunications, Navigation and Surveillance System

DAP Downlink Aircraft Parameter

DF Downlink Format

DGPS Differential GPS

DPR Data Phase Reversals

EC European Commission _
: EHS Enhanced Surveillance
ELM Extended Length Messages .
EMC Electromagnetic Compatibility ;
EMI Electromagnetic Interference :

ETSI European Telecommunications Standards Institute

EU Furopean Unicn

EUROCONTROL European Organization for the Safety of Air Navigation

Technical Terms of Reference Page 6
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Acronym Description
FAT Factory Acceptance Test
FRT Failure Report Time
GBS Ground Based System
GDOP Geometric Dilution of Precision
GNSS Global Navigation Satellite System
ICAO International Civil Aviation Organization
D Identifier
IEC International Electrotechnical Commission
IRTOP Identification Renewal Time Out Period
TuU International Telecommunication Union
. LVD Low Voltage Directive
MASPS Minimum Aviation System Performance Specification
MHz Megahertz
MLAT Multilateration
MOPS Minimum Operational Performance Specification
MTBCF Mean Time Between Critical Failures
MTTR Mean Time to Repair
NTP Network Time Frotocol
PFD Probability of False Detection
PFID Probability of False Identification
| PFTR Probability of Target Report
| PID Probability of Identification
, PLG Probability of Long Horizontal Gaps
PPS Pulse Per Second !
PTR Probability of Target Report |
RF Radio Frequency
RIMA Reliability, Maintainability and Availability
RPA Reported Position Accuracy
RR Reply Request
SARPS Standards and Recommended Fractices

Technical Terms of Reference Page 7 </
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Acronym Description
| SLMm Standard Length Messages
| SMR Surface Movement Radar
SNMP Simple Network Management Protocol
SPR Synch Phase Reversal
SSR Secondary Surveillance Radar
TCAS Traffic Alert and Collision Avoidance System
TDOA Time Difference of Arrival
| TOA Time of Arrival
; TOO Targets of Opportunity
TRIT Target Report Initiation Time
TRUR Target Report Update Rate
UF Uplink Format
UPS Uninterruptible Power Supply
UTC Universal Time Coordinated
VAN Wide Area Multilateration
WGES World Geodetic System

Technical Terms of Reference

Page 8




Project Name

Date

SUVARNABHUMI (SVB) AIRPORT SYSTM Aug 30, 2023

Provisional Requirement of Multilateration Suvarnabhumi Airport (MLAT SVB) System

5 General Requirements

MLAT_GREOT1:

MLAT GREQZ2:

The Tenderer shall propose and provide a detailed concept for the
delivery and installation of a fully functional Multilateration system. The
system shall be comprehensive in all aspects. including providing all
the interfaces. and it shall meet the functional, performance. technical
and supplementary reqguirements specified in this document, in
addition to any associated attachments and referenced documents or
specifications.

During the installation and testing phase, the newly implemented MLAT
system shall not cause any interference to the existing MLAT system.
The Tenderer is responsible for ensuring that appropriate measures are
taken to safeguard against any interference and promptly resolve any

instances of interference that may arise.

Minimum Performance Specification Under Standard Conditions

6 Systern Requirements

MLAT_REQO!:

MLAT REQOZ:

Mode S Target Processing
The MLAT System shall be capable of detecting and processing Mode

S equipped targets within the Coverage Volume.

Duplicate aircraft address

Duplicate aircraft addresses occur when there are two or more targets

with identical Mode S addresses within the Coverage Volume.
The MLAT system shall be capable of detecting and reporting
targets with duplicate aircraft addresses within the Coverage
Volume if the target separation is greater than LNM.

- The MLAT System outputs shall include information of duplicate
aircraft addresses.

- The indication of duplicate aircraft addresses for ASTERIX Category
020 shall be in item 1020/030.

Technical Terms of Reference Page 9
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MLAT_REQO3:

MLAT REQO4:

MLAT _REQO5:

Mode S Interrogations

The MLAT Systern shall be capable of interrogating all Mode S

transponders within the Coverage Volume.

Mode S interrogations transmitted by the MLAT System shall meet
all relevant requirements of ICAO Annex 10, section 3.1

The MLAT Systemn shall only use selective Mode S interrogations to
interrcgate Mode S aircraft.

The rate of Mode S interrogations shall be configurable, consistent
with the need to maintain the required update rate.

The maximum output power of interrogations shall be configurable.
It shall be possible to limit the maximum number of interrogations
per second.

There shall be an alarm function in the CMS if the maximum
interrogation limit is reached.

It shall be possible to log the number of interrogations per second.

MLAT devices transmitting on 1090 MHz

Any devices transmitting 1090 MHz signals used as part of the MLAT
Systemn shall be fully compliant with the relevant requirements
of ICAO Annex 10 (Volume IV, Section 3.1.2.2 Reply Signals-In-
Space Characteristics).

These devices (transmitting 1090 MHz) shall announce the on-the-

ground-status.

ADS-B Processing

The MLAT System shall be capable of decoding and processing
Mode S Extended Squitter (ES) messages in accordance with
EUROCAE ED-1298B.

The MLAT System shall output the ADS-B Tarcet Reports
independently from the MLAT Target Reports.

ADS-B position information shall not be used for the MLAT position

information in a MLAT Target Report.

Technical Terms of Reference Page 10
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MLAT_REQO6:

MLAT _REQOT:

MLAT REQOS:

MLAT_REQOS:

MLAT REQ10:

MLAT REQ11:

System Data Output

The system shall use ASTERIX format for the provision of Tareet

Reports and service messages.

- The MLAT System shall output MLAT Target Reports in compliance
with ASTERIX Category 020 edition 1.8 and any versions.

- The MLAT System shall output ADS-B Target Reports in compliance
with the ASTERIX Category 021 edition 2.1 and any versions.

- The system shall allow operator/engineer to select the output data

format edition.

MLAT Target Reports

The MLAT Target Report shall contain at minimumn the following items:
1. Data Source Identifier

Target Report Descriptor

Position in WGS-84 or in Cartesian Coordinates

e N

Mode 3/A code or Aircraft Identification if available in the
MLAT system

5. Aircraft/Vehicle Address for iMode S targets

6. Time of Day

7. Barometric Altitude

Data Source Identifier

Each sensor system forming part of the A-SIMGCS will be allocated a
number, the Data Source Identifier.

- The Data Source Identifier for the MLAT system shall be configurable.

Target Report Descriptor
The Target Report Descripter provides information about the type and

characteristics of the targets reported by the MLAT System.

Position in WGS-84
This item provides the calculated position cf the target transponder

antenna expressed in WGS-84 coordinates.

Position in Cartesian Coordinates

Technical Terms of Reference Page 11
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This item provides the calculated position of the target transponder
antenna in Cartesian coordinates expressed in meters from a system

reference point.

MLAT _REQ12: Mode 3A Code or Aircraft Identification
This item provides the operational identification of the flisht as used in
the Item 7 of the flisht plan or if required, provides the Mode 3A code

when the transponder has been interrogated.

MLAT REQ13: Aircraft/Vehicle Address

This item provides the 24-bit address as received from a Mode S target.

MLAT_REQ14: Time of Day
The Time of Day is the time of applicability of the position information in

the MLAT Target Report.

MLAT REQ15: ADS-B Reports
As a minimum, ADS-B Target Reports shall include the following data
items:
1. Data Source ldentifier
Target Report Descriptor
Pasition in WGS-84
Aircraft Identification

Aircraft/Vehicle Address

o B B

Quality indicators
Time of Applicability for Position OR Tirme of Message Rezeption
of Position

8. Barometric Altitude

MLAT REQ16: Target Report Output
- The MLAT System shall be capable of outputting MLAT Target
Feports in data driven mode.
- The MLAT System shall be capable of outputting ADS-B Target

Reports in data driven mode.
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- To avoid data overload. the system shall have the possibility to limit

the rate of Target Report output based on local requirements.

MLAT_REQ17: MLAT Status Report
As a minimum, MLAT Status Report shall include the following data
itemns:

1. Message Type
Z. Data Source Identifier
3. Time of Day
4. System Status

- The content of the MLAT Status Report Data Items shall be in
accordance with ASTERIX Category 025.

- The MLAT System shall output a Status Report periodically at least
once per minute and upon change.

- The MLAT System Status Report output shall be confisurable to

enable or disable.

MLAT_REQ18: Mode A/C Target Processing
When handling of aircraft only equipped with Mode A/C transponders
is reqguired, the MLAT Systemn shall be capable of detecting and

processing mode A/C targets within the Coverage Volume.

MLAT REQ19: Mode A/C Interrogations

- The MLAT System shall be capable of transmitting Mode A/C
interrogations.

- The MLAT System shall interrosate Mode A/C aircraft exclusively
using Mode A/C only all call (i.e.. inter-mode with short P4 pulse).

- Mode A/C interrogations transmitted by the MLAT Systern shall
meet all relevant requirements of ICAO Annex 10.

- The system shall use techniques to reduce the probability of

garbling of mode A/C replies from adjacent aircraft.
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MLAT REQ20:

MLAT REQ21:

The rate of Mode A/C interrogations shall be configurable,
consistent with the need to maintain the required update rate.
The maximum output power of Mode A/C interrogations shall be
configurable.

It shall be possible to limit the maximum amount of Mode A/C
interrogations per second.

There shall be an alarm function in the CMS if the maximum
interrogation limit is reached.

It shall be possible to loe the number of Mode A/C interrogations

per second.

Enhanced Surveillance Capability

In order to facilitate future A-SMGCS functions, additional Enhanced

Surveillance parameters shall be provided by the MLAT Systemn.

The MLAT System shall provide means to configure the set of
Enhanced Surveillance Aircraft Parameters that are to be acquired.

The MLAT System shall provide means to configure the events
and the frequency for which the set of Enhanced Surveillance

Aircraft Parameters are acquired.

Performance Requirements

The performance requirements included in this section are definaed
to be consistent with ED-87C. the EUROCAE MASPS for A-SMGCS.
Identical terms are used to designate the various performance
parameters and parameter definitions are identical. accounting for
the need to define the parameters at the MLAT System level rather
than at the A-SMGCS level.

Each parameter section includes a definition followed by a
performance requirement. Refer to ED-87C for more details on the
different factors driving the required performance.

The performance requirements defined in this section satisfy A-
SMGCS performance, as specifiedin ED-87C. Additional requirements
shall be needed to satisfy additional  A-SMGCS services.
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MLAT REQ22: Coverage Volume (CV)

The Coverage Volume of an MLAT System is defined as: The
geographic volume of interest on the Aerodrome, within which the
MLAT System must provide the required surveillance performance
capabilities. This volume is Aercdrome specific but will generally be
comprised of one or more of the following sub-volumes:

1. Maneuvering Area.

2. Apron taxiways and taxi lanes.

3. Aircraft Stands.

The Tenderer shall propose which of these sub-volumes
are to be includedin its coverage and what s the 3-dimensional extent
of each sub-volume (such as the extent to which parking stands are
included).

The performance requirements specified in this issue shall be

met throughout the intended Coverage Volume for Mode S targets.

= e - -

SUB-VOLUMES OF AN AERCDROME:
1 - MANCEUVRING AREA, 2 - TAXIWAYS, 3 - AIRCRAFT STANDS

- MLAT system shall include a minimum of 21 ground stations along
with a sufficient number of interrogator units with their locations

as outlined in Appendix B.
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MLAT REQ23:

MLAT_REQ24:

MLAT_REQ25:

MLAT REQ26:

- The Tenderer shall propose the coverage volume of the 21 ground
stations that have been defined in the previous paragraph.

- The Tenderer shall conduct a comprehensive analysis and
assessment of the desienated equipment installation sites to
ensure compliance with the MLAT performance criteria as
specified in EUROCAE ED-117A. To meet these performance
requirements, the Tenderer is authorized to propose additional
installation sites beyond the 20 locations specified in Appendix B,
subject to approval by AEROTHAI prior to the MLAT system
installation.

Impact of Loss of Sensors on the Coverage Volume

The loss of data from any single receiver or interrogator shall not

impair the MLAT System’s ability to meet the performance

requirements specified in this above throughout the Coverage Volume.,

Target Report Update Rate (TRUR)

TRUR is defined as: The frequency with which Target Reports are output

from the MLAT System.

- The MLAT System shall achieve a TRUR as specified in section
MLAT REQ38.

Probability of Target Report (PTR)

“PTR is defined as: The probability that each target is reported at each

update at the output of the MLAT System.”

- The required PTR varies according to the sub-volumes defined in
MLAT_REQ22.

- The MLAT Systemn shall achieve, in all parts of the respective
volume, a PTR of the values specified in section MLAT REQ38.

Probability of False Target Report (PFTR)
PFTR is defined as: The probability of the occurrence within the

Coverage Volume of any spurious Target Report or a real Target
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MLAT REQ27:

MLAT _REQ28:

MLAT_REQZ29:

MLAT_REQ30:

reported to be at a position more than a certain distance from its true
position at the time of position measurement.
This distance is defined as a factor 5 of the required Reported Positicn
Accuracy (RPA).
- The MLAT Systemn shall achieve a PFTR of the values specified in
section MLAT REQ38,

Probability of Identification (PID)

PID is defined as: The probability that the correct identity of a target

is reported at the output of the MLAT Systemn for each Target Report.

- The MLAT System shall achieve a PID of the values specified in
section MLAT REQ38.

Probability of False Identification (PFID)
PFID is defined as: The probability that the identity reported at the
output of the MLAT System is not the correct target identity.

- The MLAT System shall achieve a PFID of the values specified in
section MLAT REQ38.

Identification Renewal Time-out Period (IRTOP)
IRTOP is defined as: The elapsed time after which the output of valid
identification data in a Target Report for a specific Target will be
terminated due to a lack of renewed identification data.

IRTOP applies only to the identification data that is obtained
by interrogation, namely Mode A code and Aircraft Identification.
These data items are typically ccasted to avoid over-interrogation.

- The MLAT System IRTOF shall meet the values specified in section

MLAT_REQ38.

Reported Position Accuracy (RPA)

Technical Terms of Reference Page 17



Project Name

Date

SUVARNABHUMI (SVB) AIRPORT SYSTM Aug 30, 2023

MLAT REQ31:

MLAT REQ32:

MLAT REQ33:

RPA is defined as: The difference between the reported position of the
Target and the position of the Target Reference Point at the time of
Target Report.

Given the statistical nature of the position measurements,
accuracy is typically stated as a value with an associated confidence
level. A confidence level of $5% means that 95% of the reported target
positions are within the desired position accuracy.

RPA is a function of the Coverage Volume.

- The MLAT System shall achieve a RPA of the values specified in
section MLAT REQ38.

Probability of Long Horizontal Gaps (PLG)

PLG is defined as: The probability of Target reporting gaps exceeding an

operationally acceptable duration, once a Target has been initiated and

reported.

- The PLG of the MLAT System shall meet the values specified in
section MLAT REQ38.

Target Report Initiation Time (TRIT)

TRIT is defined as: The elapsed time from the first available signal of a
Target within the Coverage Volume to the output of the first Target
Report from the MLAT System.

- The TRIT of the MLAT System shall meet the values specified in

section MLAT RFQ38.

System Capacity

- As aminimum, the MLAT System shall meet the system capacity as
specified in section MLAT REQ38 within the Coverage Volume.
This capacity shall be met whilst maintaining the required Target
Report Update Rate (TRUR) and latency requirements.

- The minimum System Capacity requirement shall be met under
all target equipage conditicns: all Mode S targets with up to 100%

ADS-B equipage.
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MLAT _REQ34:

MLAT _REQ35:

MLAT REQ36:

MLAT_REQ37:

- The MLAT System shall report to the user if the system capacity is

being exceeded.

Latency

Latency is defined as: The delay between signal reception at a sensor

and outputting the Target Report from the MLAT System.

- The MLAT System Latency shall meet the values specified in
section MLAT REQ38 when operating in data driven output mode.

Time Synchronization

Time Synchronization is defined as: The provision of time stamping of

Target Reports synchronized to UTC.

- The MLAT System shall provide time stamping of target position
synchronized to UTC.

- The timing error between the time stamps (Time of Day) included in
a Target Report and the actual time of reception of the message used
to calculate the position included in the Target Report shall meet the

values specified in section MLAT REQ38.

Switchover Time

Switchover Time is defined as: The time taken for the system to

automatically switch to a backup component in the event of a failure

of a primary component in a redundant configuration.

- For MLAT Systems configured with redundant components (such
as target processors/central processors) and where an automatic
switchover between primary and backup components has been
implemented. such switchover shall result in a loss of data that

achieves the values specified in section MLAT REQ38.

Failure Report Time (FRT)

Failure Report Time is defined as: The time between the failure or
degradation of a part of the system and a reporting of that failure.

- The MLAT System FRT shall meet the values specified in section

MLAT_REQ38.
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MLAT_REQ38:

PERFORMANCE REQUIREMENTS

Performance Parameter

Maneuvering Area

Apron Taxiways and

Aircraft Stands

Probability of Long

PLG < 1073 per

FTR ,
Probability of Target Report 295%(19) 2 70%(1s) 2909% (55s)
orin 104 per Target Report
< (o]
Probability of False Target ) per 1arget Repor
PID Mode S Address: = 99%
Probability of Identification
== fode A Code: > 97%
Probability of False < 10°¢ per Target Report
RPA .
Reported Position Accuracy| 12 m (95 %) < 20 m (95%) < 25 m (95%)
TRUR H
Target Report Update Rate < il i >0.2Hz
IRTOP & 50 ¢
ldentification Renewal Time
PLG Gaps = 3 s: Gapsz3 s Gaps 2 15 s

PLG < 1072 per

PLG < 1073 per

TRIT

Target Report Initiation e <6s <13s
System Capacity 300 Targets
Latency <05s
Time Synchronization +/-0.15
Switchover Time <3s
Failure Report Time < 105
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7 Additional Performance Criteria

MLAT_APCO1:

MLAT APC02:

MLAT APCO3:

MLAT APCO4:

MLAT_APCOS:

MLAT _APCO6:

Interrogators / Receivers Installation Site

- Sensor cases and antennas shall be mounted on a suitable
building, mast, or tower.

- The stability of the installation site shall ensure system
performance requirements under all operating weather conditions,

in particular the specified operating wind speed.

Obstruction Lights
Based on the local conditicns. obstruction lights shall be required in

order to comply with ICAO Annex 14.

Lightning Protection
The MLAT system and associated data links shall include appropriate
lightning conductors and transient protection to ensure continued

operation during lightning storms without equipment failure.

Power Supplies

- AWl MLAT electrical equipment shall operate from main voltage 220
Volt and frequency 50 Hertz (Standard in Thailand).

- The Tenderer shall propose a power backup system that supports
the operation of the receiver and interrogator units for a minimum
duration of 60 minutes in the event of power outage.

Expandability

The MLAT System shall be designed to be capable of expansion to

accommodate increased target load capacity and/ or additional

receivers/interrogators.

Access Control/System Security
The MLAT system shall have a security system that controls access to
the command and parameter adjustment capabilities of the system.

Only the highest level of access shall enable all system controls.
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MLAT_APCOT: System Performance Monitoring
The system shall include performance monitoring functionality that
provides information to detect the failure or malfunction units.
MLAT_APC08: Redundancy
In a MLAT Systemn, coverage is created by the combination of
contributing sensors and  their geographical distribution. The
unavailability of a ground station may degrade coverage in some local
area but not necessarily affect the overall system performance.
When MLAT Systermns are deployed and one of the sensors
(receiver or interrogator) fails, it shall be not affected all the areas.
MLAT APCO9:  Reliability

The Reliability of a MLAT System can be measured in terms of
the Mean Time Between Critical Failures (MTBCF).

MTBCF is defined as: The ratio of the total operating time to the total
number of critical failures, where a critical failure refers to a condition
in which the system is no longer usable.

The failures of some system components may result in the
system operating in a degraded mode, where the system meets
the performance requirements in parts of the Coverage Volume. This
degraded mode is not considered a critical failure and is not included
in the MTBCF calculation.

MLAT_APCL0:  Maintainability

Maintainability can be measured in terms of Mean Time To
Repair (MTTR). which is defined as: The ratio of the sum of the time to
locate and repair each fault, to the number of failures.

- The times used to calculate the MTTR shall include failure
recognition time,  troubleshooting time, access to and
replacement of defective module, restart/reboot  actions. and

repair verification time, but excludes travel time.

MLAT _APCL1:  Availability and Continuity of Service

Inherent Availability is calculated as:

Technical Terms of Reference Page 22



Project Name

Date

SUVARNABHUMI (SVB) AIRPORT SYSTM Aug 30, 2023

MLAT APC12:

MLAT_APC13:

LERLRER

Availability = yyyuy 4 gy X 100%

MTTR assumes all required tools, spares and procedures are available
on site and personnel are suitably trained and experienced. The
availability excludes outages for planned maintenance.

- The MLAT System shall be capable of sustained operation 24 hours

a day throughout the year.

- The MLAT System shall be installed and zonfisured in such a way
that essential maintenance can be carried out without interrupting

operation.

- The MLAT System shall be appropriate for a service life of at least

15 years.

Automatic Recovery after Failure

The MLAT system shall recover automatically (without
manual intervention) after an interruption due to any of the following
types of failure:

- Internal or external network connection interruptions;
- Loss and recovery of synchronization:

- Power outages.

Availability and Continuity of Service Requirements

The Availability and Continuity of Service parameters shall meet

the performance levels defined in Table:

Performance Parameter | Requirement

MTBCF MTBCF = 10000 hours.
Mean Time Between Criticall

MTTR MTTR < 1 hour

Mean Time To Repair

Availability Availability = 99.99%
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MLAT _APCL4:  Integrity
The MLAT System provides information which is directly

influencing the A-SMGCS data used for the control of mobiles and, as

such, it is essential that the systemn is designed such that the

information presented has intecrity consistent with the intended task
as a contributing sensor for the A-SMGCS.

- The system shall provide continuous validation of data and send
timely alerts to the user when the system cannot be used for the
intended operation. (REQ21)

- The validity of the data shall be assessed by the system in
accordance with any assigned priority given to that data.

- The MLAT System shall include performance and integrity
monitoring based on field-mounted test targets, enabling the
verification of the end-to-end performance of the system.

- Mechanisms shall be put into place to inform the users of areas
where performance has been reduced in a way that may affect the

operation.

8 External Interfaces
The MLAT Systern communicates with components of A-SMGCS at Suvarnabhumi
airport and other external systems using standard communications protocols in order to
assure inter-operability. An overview of the MLAT system external interfaces is provided in

the diagram shown in FIGURES-1.
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FIGURE8-1: MLAT SYSTEM EXTERNAL INTERFACES

Y

A-SMGCS

MLAT_EXFO1: The Tenderer shall cooperate with the other party responsible for system

integration between the MLAT system and A-SMGCS as specified in the

Interface Control Document (ICD), to ensure the interoperability of the

two systems.

MLAT_EXFO02:  MLAT System Air Interface

- The MLAT System shall receive Mode S downlink messages and

Mode A/C replies on the 1090 MHz frequency from equipped

aircraft or vehicles.

- The MLAT System shall transmit Mcde S uplink messages and

Mode A/C interrogations on the 1030 MHz frequency.

MLAT_EXFO3:  MLAT System Outputs
- The output of the MLAT System shall consist of MLAT and ADS-B

Target Reports and service messages.

Technical Terms of Reference
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- The output of the MLAT System shall be a digital data output

utilizing standard communication protocols as specified in section

MLAT_REQQ6.

MLAT_EXFO04:  Time Reference Interface
The MLAT System shall be capable of using the same time source as

A-SMGCS.

MLAT_EXF05:  External Control and Monitoring Interface
- The MLAT system shall report via an external interface when a
failure is detected by the CMS.
- The MLAT System shall be capable of interfacing with an external

maintenance system for the purpose of reporting system status.

MLAT_EXF06:  The MLAT System shall have the following external interfaces, at

minimum:

External System Comm. Protocol Number of
Channels
(Ch.A + Ch.B)
A-SMGCS TCP/IP 1+1
CCMS TCP/IP 1+1

MLAT_EXFO7:  The MLAT System shall use the following data format, but not limited

to
Message/Data Data Format
MLATANAM data ASTERIX Cat.19,020
ADS-B data ASTERIX Cat.021
External CMS SNMP

MLAT_EXF08:  The Tenderer shall propose the system with intarconnections between
systems. adhering to the details outlined in Figure 1 - MLAT SVB System

(Appendix A). at a minimum.

A
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9 Technical Control and Monitoring (Remote and Local)

MLAT_TCMOL:  The Tenderer shall propose and detail the technical description of

Control and Monitoring System (Remote and Local).

MLAT_TCMOZ:  The MLAT System shall be equipped with a technical control and
monitoring function covering all system elements and operational
parameters to determine whether the MLAT System is operating

within specified limits. (Appendix A)

MLAT_TCMO3:  The Control and Monitoring Subsystemn (CMS) shall provide:
- Monitoring of overall system status and integrity:
- Monitoring of the MLAT System components:
- Monitoring of key hardware and software performance parameters;
- Control of the MLAT System components;
- Reporting of status.

- Air and Ground Situation Display.

MLAT TCMO4:  Control
- The CMS shall provide the capability of restarting connected
system components.
- The CMS shall have a security system that controls access to
the command and parameter adjustment capabilities of the MLAT
System.

- Only the highest level of access shall enable all systern controls.

MLAT_TCMO5:  Monitoring
- The MLAT system status monitoring shall be performed
automatically and made available for analysis.
- The MLAT System shall provide information on failures of system
components.
- Inthe event of a power outage or when the system relies on the
backup power sourze, both an audible alarm and a monitoring

alarm shall be triggered for notification purposes.
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MLAT_TCMO6:

MLAT_TCMOT:

MLAT TCMO8:

Technical monitoring of the MLAT key hardware and software

performance parameters as “MLAT APCO8 - MLAT APC147 shall

provide continuous information on the condition of the system.

Reporting

The CMS shall provide results of the Monitoring function.

Logging

The CMS shall log to a non-volatile starage when control actions
are taken (either automatically or manually) and any change in

status of the sensors or data processor is done.

All log data, including the archived logs, shall be easily accessible
and retrieved for simply reading without using a decoder in order
to get a quick overview of the system status

Provision shall be provided to retrieve and read current and
archived data.

All archived logs shall be at a retention period of 45 days as a

minimum.

Data Recording and Playback

The MLAT System shall provide the capahility to record all data
inputs/outputs of the Central Processing System to allow
subsequent analysis and playback.

The recording function shall provide the recording capabilities
without impairing the MLAT system performance or without loss
in fidelity of the MLAT system outputs.

The playback of data shall not interfere with the recording
function. The recording function remains capable of capturing all
data inputs/outputs of the Central Processing System seamlessly.
even during playback operations.

The system should generate separate extract recorded files and
the users shall be able to choose and play them back for a

specific period. each stored in separate files.
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- The Tenderer shall propose and detail the technical description
of the system capabilities to replay targets using selectable Mode-
A/C, Mode-S codes. and ADS-B.

- The system shall record all targets for a minimum period of 45

days.
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10 Environmental Conditions

The operational performance requirements in this section shall be met under all

specified weather conditions, and all modes of operation.

11 System Architecture

MLAT_ARCOL:  The MLAT System consists of the following components:

Sensor:

- Receiver Units installed in around the Coverage Volume:

- Interrogator Units installed in around the Coverage Volume;
Sensor Antennas (The installation design at the determined
locations. such as antenna type selection or any related element
design, depends on the Tenderer's adjustments to suit the service
area and shall be subjected to approval by AEROTHAI prior to the
MLAT system installation.)

A Central Processor Systemn associated to the sensors;

A synchronization system for the TDOA if necessary:;

An inter-modules communication system;

An interface to the A-SMGCS multi-sensor Data Fusion system:
Control and Monitoring System (CMS) to provide technical
supervision;

Lightning protection system:;

Power backup systems

Transponder or transmitter or non-transponder devices for system
integrity verification and/or for time synchronization.

Obstruction Lights.

NTP time server.

MLAT_ARCO2:  The Tenderer shall propose and detail the technical description of all

MLAT Systern components.
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FIGURE 7-1: BLOCK DIAGRAM PRESENTING THE BASIC

COMPONENTS OF THE MLAT SYSTEM
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12 System Functionalities

12.1. System Configuration

MLAT_COND1:

The Tenderer shall propose and detail the technical description of the
systern capabilities to modify system configuration, such as configuring
to receiver Unit, interrogators Units, synchronization system for the

TDOA, Central Processor System etc.

12.2. Parameter Configuration

MLAT PARO1:

MLAT_PAR02:

MLAT_PARO3:

The Tenderer shall propose and detail the technical description of
System Parameter Configuration.

The system shall provide capabilities to modify Multilateration system
parameters such as receiver unit, interrogator unit latitude/longitude
modification. update rate synchronizaticn system for the TDOA. etc.
The receiver and interrogator unit shall be relocated and configured. All
required system parameters for receiver and interrogator unit relocation

shall be configured and modified by AEROTHAL

12.3. Map Configuration

MLAT_MAPO1:

MLAT MAPQZ:

MLAT_MAPO3:;

The Tenderer shall propose and detail the technical description of Map
Configuration.

The system  shall provide capabilities and tools to  modify
Multilateration map.

The system shall be able to use map in AutoCAD file (.dwg) or other

Commercial Drawing Format.

12.4. Target Quality Evaluation Function

MLAT_TAROL:

The Tenderer shall propose and detail the technical description of

Target Quality Evaluation Function.
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MLAT_TAROZ:  The system shall provide target quality evaluation within the

complete Multilateration coverage volume.
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Date

13

14

15

Spare Parts

MLAT SPRO1:

The Tenderer shall provide spare parts for all types of equipment to be
installed, amounting to at least 20% of the total for each type. Any
spare parts provided for equipment that have not reached the
predetermined quantity shall be rounded up to the nearest whole

number of one complete set.

Communication Link

MLAT_COMO1:

MLAT COMOZ:

MLAT _COMO3:

Security

MLAT SECO1:

MLAT SECO2:

AEROTHAI prepares communication networks. The Tenderer shall
provide all necessary equipment and installation material for

communication link between Sensors and Central Processor System.

Sensor shall support independent outputs for data. Data will be
delivered to Central Processing via minimum two (2} fiber optic ports

and two (2) LAN ports.

The MLAT system shall be able to operate using multiple network
technologies, ie., wireless and wired, between the MLAT Units
demarcation point and the MLAT Processing system cabinet

demarcation point.

The Tenderer shall propose and details data integrity and security
mechanism against unauthorized access. intrusion and malicious
computer attacks without reducing the intersystem connection

capabilities.

The Tenderer shall provide Next-generation Firewall (NGFW)
implemented by software or hardware for connections with external

systems.
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16 Computer Technical Characteristic

16.1. Workstation computer
MLAT_WRKCO1: The Tenderer shall propose the technical specifications data of the
Workstation Computers of MLAT System including all attached devices
which specifies, at minimum, the following aspects/features
- Brand and Model,
- CPU performance;
- Type and capacity of hard drive;
- Type and capacity of Memory;
- Graphic card;
- Network interface card; and
- Mean Time Between Failure value of each component.
MLAT WRKCO2: The Tenderer shall propose and detail The tMain LCD Monitor of
Workstation Computer which specifies, at minimum., the following
aspects/features:

Brand and Mcdel: and

- Technical specification data details.

16.2. Server computer
MLAT _SRVCO1: The Tenderer shall propose the technical specifications data of the
provided Server Computers of MLAT System including all attached
devices which specifies, at minimum, the following aspects/features:
- Brand and Model;
- CPU performance;
- type, performance, and capacity of Memory:
- Network interface card:
- Power Supply:
- type. performance. capacity of Storage device: and

- Mean Time Between Failure value of each component.
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MLAT_5RVCO2: The Server Computers shall have the following high availability
features. at minimum:

- Hot-plug redundant power supply units;
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17  Training Requirement

MLAT TRNO1: The Tenderer shall propose and detail the training course including, at
a minimum:
- Course syllabus

- Training period

MLAT TRN0Z2:  The detailed course syllabus shall be provided to AEROTHAI to review

and agree at least 15 days before the start of trainine.

Factory Training

MLAT TRNO3: The Tenderer shall provide the training class of at least five (5)

consecutive days at the manufacturer factory.

MLAT TRNO4:  The number of factory training attendees shall be as a minimum 10

(ten) people.

MLAT _TRNO5:  The factory training program shall include the following topics as a
minimum: Multilateration system, System Architecture and Equipment,
Operation  Manual, Preventive Maintenance, and Corrective

Maintenance.

MLAT TRNO6: The costs associated with travel expenses, accommodation, and other
relevant budgetary for attending the training shall be the responsibility

of AEROTHAI
Onsite Training

MLAT _TRNO06:  The Tenderer shall provide on the job training class of at least ten (10)

consecutive days at Suvarnabhumi Airport.

MLAT _TRNO7:  The onsite maintenance training shall include the following topics as a
minimum:  Systermn maintenance. System configuration modification.

System diagnosing troubleshooting, and spare parts replacement.
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MLAT_TRNOS:

MLAT TRNQ9:

MLAT TRN10:

The training on system configuration shall include topics on adjusting
the configuration parameters of the MLAT system and technical

discussion on relocating the positions of receiver and interrogator units.

The Tenderer shall provide the training on the usage of Tools and Test

Equipment as specified in 3.4 - Special Tools and Test Equipment

The number of acceptable training attendees shall be as a minimum 10

(ten) people.

18 Document Requirement

MLAT DOCO1:

MLAT DOCO2:

MLAT DOCO3:

MLAT DOCO4:

MLAT_DOCOS:

MLAT_DOCO6:

MLAT _DOCOT:

The Tenderer shall provide at least one (1) softcopy and two (2)

hardcopies of the training material.

The Tenderer shall provide at least one (1) softcopy and two (2)

hardcopies of the Operation Manual and Support documents.

The Tenderer shall provide Factory Acceptance Test document, Site
Acceptance Test document and Vehicle Test report document to
AEROTHAI.

The Tenderer shall provide As-Built-Drawing certified by relevant
engineer.

The Tenderer shall also provide any other material if deemed necessary
for AEROTHAI to be able to fulfill of properly using the MLAT Systern at
SUVARNABHUMI (SVB) AIRPORT.

The Tenderer shall provide definitions and detailed descriptions of each
itern utilized in the calculation of target data quality. Additionally. the
Tenderer shall provide either the calculation formula or a clear
explanation that clarifies how these items contribute to the calculation

of target data quality.

The Tenderer shall have an obligation to demonstrate that the systems

to be delivered are acceptably safe throughout the systemn life cycle.
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The evidence(s) used to demonstrate the acceptable level of safety

may include one or more of the following the safety documentations:

a. Functional Hazard Assessment - FHA or Preliminary Systemn Safety

Assessment — PSSA or Systern Safety Assessment Report - SSA
b. Software Integrity Assurance (if relevant to the system)
c. Reliability, Availability and Maintainability Analysis

d. Failure Mode Effect and Criticality Analysis / Fault tree analysis

19  Technical Support Requirement

MLAT_TSO1:

The tenderer shall provide five (5) years of online technical support.
Additionally, the tenderer shall dispatch an on-site specialist team at
least once a year to monitor and maintain the MLAT system at the
installation site for five (5) consecutive working days. The specific
schedule and the details of on-site support for each year shall be

determined by AEROTHAL

20 Test Procedure Requirement

MLAT TESTOL:

MLAT TESTO2:

MLAT_TESTO3:

MLAT_TESTO4:

MLAT _TESTOS:

The Tenderer shall prepare Factory Acceptance test procedure and
Site Acceptance Test Procedure to AEROTHAI to review and agree at
least 30 days before the start of each Acceptance Test Activities
The Tenderer shall perform demonstration Factory Acceptance Test
to AEROTHAI Acceptance Test Committee at Manufacturer Factory
The Tenderer shall perform Factory Acceptance test procedure to
compliance with ED-117A.

The Tenderer shall perform demonstration Site Acceptance Test to
AEROTHAI Acceptance Test Committee at Suvarnabhumi Airport.

The Tenderer shall perform Vehicle Test compliance with

MLAT REQ38.

Technical Terms of Reference Page 39



Project Name Date

SUVARNABHUMI (SVB) AIRPORT SYSTM Aug 30, 2023

Appendix A

A-SMGCS

CCMS

LCMS : Local Control and Monitoring System

RCMS : Remote Control and Monitoring System

CCMS : Central CNS/ATC Monitoring Systemn

Figure 1 MLAT SVB System
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Appendix B

No. Location Latitude Longitude
El Localizer 19L Building 1339 1588 N 10045 1.15E
E2 Glide Path 01R Building 13 39 3360 N 100451310 E
E3 East Fire station Building 1340 2777 N 100 45 08.77 E
E4 Electrical pole at end of SAT1 Building East Side 13405139 N 100 45 12.56 £
ES Apron Tower East 13412402 N 100 45 16.23 E
E6 Glide Path 19L Building 13 41 19.00 N 100 45 40.68 E
E7 Localizer 01R Building 1341 3999 N 100 45 38.97 E
E8 PSR Radar Building 13412284 N 100 46 1283 E
E9 SSR Radar Building 13414973 N 100 46 1536 £
w10 LLZ20 Building 13 39 4484 N 100 43 39.83 E
wi1 GPQ2 Building 13 40 658 N 100 43 44.24 €
W12 Localizer 19R Building 1340683 N 10044 548 E
W13 Glide Path 01L Building 1340 2777 N 100 44 03.48 E
W15 SMR Radar Building 1341538 N 100 44 33.27 £
W16 Apron Tower West 13413147 N 100 44 46.34 E
W17, W18 | ATC Control Tower 13414704 N 10044 58.18 E
W19 GP20 Building 1341 50.57 N 100 44 1154 £
W20 Glide Path 19R Building 1342370 N 100 44 2893 E
w21 3rd floor International Warehouse Building at 1342 2615 N 100 44 55.26 E

Suvarnabhumi Airport

W22 Bird Control Building 13423470 N 100 44 4847 £

Note: The geographical coordinates provided are intended for reference purposes and could

be adjusted as necessary to ensure optimal system performance.
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*Note: The buildings may not be constructed in time, and outdoor equipment may need to
be temporarily installed at the anticipated antenna installation sites for Vehicle testing. Once
the buildings are completed, the equipment will be relocated indoors without any changes

to the coordinates and antenna height.

“*Note: The installation locations are subject to change by AEROTHAI which may involve
relocating them to adjacent areas. After the new installation locations are approved,

additional notification will be provided before the actual installation takes place,
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Appendix C

Details of outdoor equipment MLAT ground station at Suvarnabhumi Airport

No.

Location

Details

Positions: E1 E7 W12 W22 W10

- Install antenna mount on the
top of Building.

- obstacle light included.

- the round pole height : 3
meters

- the round pole diameter : 2

inches

- Install at GP antenna support
structures as Frangible type or
using low mass materials such
as aluminum.

- outward extension : 60 cm

- distance : 50 cm

- the round pole height : 1

meter
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No. Location Details
3 Positions: E3 E8 W15 W17 W18 W21 - Install on a building.
N - outward extension : 60 cm
- distance : 50 cm
- the round pole height : 1
meter
q - Install on a building.

- the round pole height : 2
meters
- the round pole diameter : 2

inches
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No. | Location Details

5 Position: E9 - outward extension : 60 cm

- distance top-bottom : 80 cm

6 Position: E4 - o - Set up a new pole in the
electricity post area at the end
of the SAT-1 building, S101
side.

- Set up a pole with a height of
20 meters {without
groundwork).

- Obstacle light and lightning

rod included.

- with fencing around
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Appendix D

Design of the Support Structure Antenna MLAT System Type 1 - 5
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Attachment 1

Technical Requirements

(Aeronautical Mobile Airport Communication System)

iy

—  Subscriber unit to Base station by RF
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AeroMACS Suvannabhumi Airport
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