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DIRECTORATE GENERAL OF CIVIL AVIATION
ANNEX ]

Technical Specifications

1. Scope of work

The scope of work encompasses the supply, installation, commissioning, Training and
activation of a fully integrated VHF-UHF communication system operating within the
Air-Band frequency spectrum. This project will be implemented across three sites
associated with the Directorate General of Civil Aviation (DGCA) in Lebanon, following
the layout and specifications detailed below.

Radios shall be provided for three sites, along with cavity filters, filter combiners, and
antennas. All radios shall be housed in appropriate 19 “cabinets, pre—wired for ED-
137 VolP, SNMP-based RCMS, and analog voice interfacing.

A dual 64-channel recorder shall be configured to support analog, T1 and ED-137
VoIP sources. The recorder shall be equipped with RAID storage, ensuring the capacity
to store over 31 days of voice activity. A separate PC workstation shall be provided
for the replay and Playback applications.

A Remote Control & Monitoring System (RCMS) to manage and monitor all connected

radios shall be provided.

2. General Considerations

For all activities the following should be taken into consideration:



All ltems should be ISO Certified.

The origin of the Equipment Brand Name shall be from one of the
following regions: European, USA, Canada, Australia, UK or Japan

All equipment shall be delivered with one hardcopy of user’s manuals,

In addition to a Soft copy.

Bidder shall guarantee the good operation of the Radios and peripherals
for a period of one year, any faulty module or card should be replaced
within two weeks on his own expense.

Certification: Radios and Recorders Must be certified by relevant aviation
authorities such as International Civil Aviation Organization (ICAQ), the
Federal Aviation Administration (FAA) or European Union Aviation Safety
Agency (EASA).

Interference and Spurious Emissions: Radios Must comply with
regulations on spurious emissions and interference, ensuring minimal
impact on adjacent channels and systems.

Intermodulation: RF combining System, devices and configuration, at
both sites, must be well chosen to pursuance channel separation and
prevent intermodulation, and the Bidder must deliver an intermodulation
prevention study for his solution prior the implementation.
Interoperability: Radios Must be interoperable with other communication
systems and equipment used in aviation, including older legacy systems
and modern VolP-based systems.

Safety Standards: All Electrical & Electronic Equipment Must comply with
international safety standards, including those for electrical safety,
electromagnetic compatibility (EMC), and radio frequency (RF) exposure.
Environmental Standards: All equipment Must meet environmental
durability standards, including temperature, humidity, vibration, and shock
resistance, in accordance with standards such as RTCA DO-160 or
equivalent.

All the equipment shall operate in the following environment:



- Main 220VAC + or — 10%

- Frequency 50Hz +or—-1%
— Temperature -10/+40 °C
— Humidity 20% to 80 % Non- Condensing

e Site Visit:

The tenderer is required to conduct a site visit on the date assigned by

DGCA before submitting their proposal. This visit allows the tenderer to

assess the project conditions, gather necessary information, and clarify

any uncertainties. Failure to attend the site visit will not excuse the

tenderer from missing any details needed to submit a complete and

accurate technical and financial proposal. It is the tenderer's responsibility

to ensure all relevant information is obtained during the visit.

3. Project Layouts

A-Baysour Site (see drawing: Baysour planl)

6 VHF Channels in M/STBY configuration (i.e. 12 VHF Transmitters and 12
VHF receivers)

1 UHF channel in M/STBY configuration (2 UHF Transmitters & 2 UHF
Receivers).

6 RF Dual Cavity Filters for Transmitters with 3 Combiners (2 input / 1
output) with 6 RF circulator (Isolator)

6 RF Cavity Filters for Receivers with 2 Combiners (1 input / 3 output)

5 VHF antennas + 1 UHF antenna with surge protector (arrestors), RF cables,

Accessories.

Professional Ethernet, F.O Switch (30ports Ethernet, and 2 port F.O) Supply:
DC +24V.



- Microwave Link (1+1 redundant) (Baysour—Beirut Airport (12km)) with Power
supply, Batteries.

- 24V Heavy Duty Power Supply System (Charger, Batteries 360~400Ah, C20
AGM) for transmitters.

B-Beirut Site (Technical Block & TX Shelter and Emergency Systems)

(See drawings: Technical block plan2 & TX Shelter plan3,
Emergency system Plan4)

B1- Technical Block: (See drawings: Technical block plan2)

= 4 VHF Channels Receive in M/STBY configuration (i.e. 8 VHF Receivers)
— 2 VHF channels in standalone Configuration (i.e. 2 VHF Receivers)
— 1 RF Active Combiner (8 Receive Frequencies per Combiner)
— 1 VHF antenna for the receivers with surge protector arrestors, RF cables,
Accessories
— Professional Ethernet, F.O Switch (30ports Ethernet, 1 port F.O) Supply:
DC +24V.
= 24V Heavy Duty Power Supply System (Charger, Batteries 360~400Ah,
C20 AGM)
- Recorders and playback systems:
» A dual 64-channel recorder (1+1) shall be configured to support
analog, T1 and ED-137 VolP sources. The recorder shall be
equipped with RAID storage, and a minimum of 31 Days recording

storage. (Supply input: 220VAC and 48VDC)

> A separate PC workstation shall be provided for the replay and Playback
applications



Remote Control and Monitoring System (RCMS) workstation, to manage
and monitor all connected radios shall be provided. The RCMS shall present
radios and status with symbols, and the status of radios shall have different
colors to display the status. From the RCMS it should be possible to select
any radio in the network and listen to the communication that is transmitted
or received. From the RCMS it should be possible to access and display the

spectrum analyzer for any receiver in the network.

B2~ TX Shelter: (see drawing TX Shelter Plan3)

6 VHF channels Transmit in M/STBY configuration (i.e.: 12 VHF
Transmitters)

4 VHF antennas with surge arrestors, RF cables and accessories

6 RF Cavity Filters and 2 Combiners (2input/loutput) for Transmit

frequencies.

Professional Ethernet, F.O (30ports Ethernet and 2 port F.O) Supply: DC
+24\V

24V Heavy Duty Power Supply System (Charger, Batteries 360~400Ah, C20
AGM)

Provide and install two outdoor Single—-Mode (SM) fiber optic cables, each
with 6 cores, to be run through an existing duct for 1KM between the
Technical Block in the Terminal C1 Building and the TX shelter

Perform splicing and termination of both fiber optic cables at each end.
Install termination within separate cabinets including Patch Panel at both ends

of the cable run, Testing and ensuring proper labeling and organization.

B3- Emergency Systems: (see drawing: Technical Block plan2)




B3.1: In Terminal Building

4 VHF channels Transceivers (4 VHF Transmitters and 4 VHF receivers)
mounted on a separate rack in Technical Block with a separate DC24V power
supply system that include: Supply/charger + Batteries.

4 VHF antennas with their surge arrestors and accessories

A Centralized Emergency System that contain 4 flexible all-in—one operator
station (Touch screen display) for emergency radio and telephone
Communication that can Intercom. And access all transceivers to
communicate. Must include: Handset, Speaker, Two mic/headset inputs,
external speaker, Ethernet and ED-137VolP. (input supply: AC220v,
+24VDC)

Professional Ethernet Switch 24ports (Input: 24VDC and AC 220V)

B3.2: In Remote ACC

2 VHF channels Transceivers'(i.e.: 2 VHF Transmitters and 2 VHF receivers)
mounted on a separate rack in Remote ATC with a separate DC24V power

supply system that include: Professional Heavy Duty Supply/charger +

Batteries

2 VHF antennas with their surge arrestors and accessories.

A Centralized Emergency System that contain 4 flexible all-in-one operator
station (Touch screen display) for emergency radio and telephone
Communication that can Intercom. And access all transceivers to
communicate. Must include: Handset, Speaker, Two mic/headset inputs,
external speaker, Ethemet and ED-137VolP. (input supply: AC220v,
+24VDC)



- Professional Ethernet Switch 24ports (Input: 24VDC and AC 220V)

4. Project Drawing
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Drawing: Baysour Plan 1
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Drawing: Beirut Technical Block Plan2 (include Emergency System)
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Drawing: Beirut TX Shelter (Plan 3)
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Drawing: Emergency System (Plan 4) (remote ATC)
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5. Technical Specifications

The tenderer must match or exceed the below technical specification for each
Component. All VHF coaxial cables must be of type RG213 or better
Specification.

5.1- VHF Transmitter /| UHF Transmitter

o Frequency range of operation between 112 - 156 MHz (VHF) and 225-400
MHZ (UHF)

o 50W RF output power and must be adjustable

o Input power AC220V and DC 24V

o AM and VDL mode 2 operation

o Analogue and VolP (ED-137) interface with Parallel operation (analogue
&amp; VolIP)

o Remote or local operation and works in Main/Stby

o Mounted on rack, flexible and modular design with local or remote operation
(Control through Ethernet)

o Encrypted communication and storage protection

o Channel spacing: 25KHZ / 8.33Khz

o Offset Carrier: Up to 5 offset carrier (using the temperature controlled
oscillator in the transmitter)

o Line input (analogue): 600 ohm balanced

o Permissible mismatch: Output power must be automatically reduced with

severe mismatch.



5.2 - VHF Receiver | UHF Receiver

Q0 O @ ©

@]

Frequency range of operation between 112 -156 MHz (VHF) and 225-
400MHZ (UHF)

AM and VDL mode 2 operation
Input power AC220V and DC 24V
Adjustable squelch and noise levels

Analogue and VolP (ED-137) interface with Parallel operation (analogue &
VolIP)

Remote or local operation

Mounted on rack, flexible and modular design with local or remote operation
(control through Ethernet)

Encrypted communication and storage protection

Channel Spacing: 25 kHz / 8.33 kHz (selectable)

Mode of Operation: Simplex
Sensitivity: Better than —105 dBm for 12 dB SINAD
Selectivity: 25 kHz channel spacing: >70 dB at +17 kHz and 8.33 kHz
channel spacing: >60 dB at +8.33 kHz
Intermodulation Rejection: >75 dB
Spurious Response Rejection: >8( dB
Adjacent Channel Rejection:
— 25 kHz channel spacing: >65 dB,
— 8.33 kHz channel spacing: >6( dB
Audio Output: Adjustable, typically (0.5 to 5 W into 8 ohms
Distortion: <5% at rated audio output
Frequency Stability: +1 ppm over the operating temperature range

Built-in Spectrum Analyzer which can be access through the RCMS



Common Features to TX and RX

o Audio Output: Balanced/unbalanced line output, 600 ohms.
o Data Interface: RS-232/RS-485, Ethernet for remote control and monitoring
o Control Interface: GPIO, SNMP for remote monitoring and control

o Antenna Connector: BNC or N-type

Power Supply

o Input Voltage: 110-240 V AC, 50/60 Hz or 12-24 V DC
o Power Consumption: Typically, <50 W

Environmental

o Operating Temperature Range: —20°C to +55°C

o Storage Temperature Range: —-40°C to +70°C

o Humidity: Up to 95% non-condensing

o Vibration and Shock: Complies with RTCA DO-16(0 standards or

Equivalents.

Mechanical

o Dimensions: 19” rack—-mountable, typically 2U height

o Weight: <10 kg

Compliance

o Certification: FAA, EASA, ICAO compliant



- Safety Standards: Complies with relevant IEC/EN standards
- EMC Standards: Complies with relevant IEC/EN standards

Additional Features

o Frequency Control: Digital frequency synthesis with phase—locked loop (PLL)

o Display: LCD or LED for frequency/channel display

o User Interface: Front panel controls for frequency and volume adjustment

o Remote Control: Web-based interface for remote configuration and
monitoring

o Logging: Event logging capability

o In a transceiver configuration, the receiver and transmitter units shall be
separate and independent of each other and they shall have

o Individual power supplies

o Individual audio interfaces

5.3: Antenna Specification VHF and UHF

o Frequency range: 118-137 MHZ (VHF Civil Aviation Band) and 225-400
MHZ (UHF civil aviation band)

o Gain: 2.15 dBi

o Omni directional coverage, low azimuthal ripple

o Polarization: Linear Vertical

o Nominal impedance: 50 Ohm

o Max input power 100W

o VSWR under 3.0 over 90% of the band

o Connector NMO, Female



5.4: VHF RF Filters

5.4.1 Cavity Filter:

Or selective filter is used between Transmitter and antenna for passing a

specified frequency and to prevent distortions.

And between antenna and receiver to block out unwanted signals.

The design of the cavity filter required must consider precise control of

dimensions and shapes to ensure the accuracy and stability of resonance

conditions, while also possessing good sealing performance to prevent external

interference.

The main technical specifications are listed below:

@]

o

o

Frequency range: 118Mhz — 137Mhz
Adjustable frequency (Factory and/ or on site)
Minimum 100W power

Min. Frequency spacing: 200KHhz

Insertion loss: < 3 dB

Isolation: > 60 dB

Impedance: 50 Q
VSWR: < 1.5 (at the operating Frequency)

Connection N Female (or according to given design)

5.4.2 RF circulator (isolator)

O

The 100w circulator transmits RF power in one direction while block the
signals in the opposite direction and lead the unwanted power signals
To a dummy load

3 ports (1 IN, 1 OUT, 1 to the Load)



o Frequency Band: 118Mhz — 137Mhz
o Minimum power 100W
o Low loss insertion (~ 0.4 dB)

o Low Heat dissipation

5.4.3 Passive Combiners for TX and RX

The passive combiner connects more than receivers or transmitters to One
Antenna without the need of external power supply

o Frequency Band: 118Mhz — 137Mhz

o Low loss insertion

o Low Heat Dissipation

5.4.4: Active Combiners for RX

To connect multiple receivers to One Antenna, external power source is
Needed.

o Frequency Range: 118Mhz— 137Mhz

o Two Supply Voltages: 220VAC and 24VDC

o One Input (Antenna side) 8 Outputs (Receivers)
o Mounted on Rack

o Gain: ~3dB

o Isolation > 30 dB between 2 outputs

o Impedance: 50 Q

o RF connection: N female connector

o VSWR < 1.4



5.5: Microwave Link (Baysour-Terminal Bidg. Beirut)

Supply, Installation and calibration a Microwave Link between Baysour station and

Beirut Airport (12km) The individual system should comprise of outdoor &indoor

equipment, antenna, cables (RF/IF) with connectors, system software and Laptop

required for operation, monitoring & configuration of the link.

The following technical specifications are required:

@]

O

o
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Frequency Band: 15GHZ (Tolerance 5% adjustable)

1+1 ODU/IDU (outdoor / indoor unit) - Redundant

Minimum 4 Ethernet port and intercom port (optional)

Reliable and field proven design and suitable for harsh environmental
conditions. Outdoor Radio equipment must be IP-67 compliant & certified
Duplex Technology: TDD

QAM modulation or PSK or FSK and their derivation

Fad Margin: > 40dBm @ BER 107

Frequency programmable, and Frequency stability (around 10ppm)
Receiver Noise Figure: < 8dB

Output power: + 25 dBm to + 5 dBm with 1dB step

Standards: Complies with ITU-R, ITU-T and ETSI standards

Operating Temperatures: —35°C to 60°C

Humidity: 100% condensing, IP67

The equipments should be protected by a special lightning protection system
Shielded outdoor cables

Power Supply: DC24V



5.6: Recorder and Playback System

The Central Recording System consist of two independent digital 64 channel
recording units mounted on 19-inch rack, which run in parallel (1+1
redundancy), synchronized with NTP without the need of automatic switchover
from one unit to the other. All vital parts of the recording units (processing units,
storage units etc.), shall be duplicated and operate in the parallel mode. The
input interfaces shall be also duplicated, so that there is no single point of failure

in the entire system.

The archiving task shall in no case, influence the performance or functionality

of the recording process.

5.6.1. General Specifications

o Configuration: Dual 64—channel (1+1) redundancy
o Supported Sources: Analog, T1, ED-137 VolIP
o Channel Capacity: 128 channels total (64 primary + 64 backup)

o 17° LED Screen for monitoring witﬁ KVM Switch between two recorders

5.6.2 Analog Audio Recording

o Input Impedance: 600 ohms balanced

o Signal Level: -10 dBm to +10 dBm

o Sampling Rate: 8 kHz to 48 kHz (configurable)
o Audio Format: PCM, ADPCM, WAV

5.6.3 T1 Recording
o Interface: T1/E1 digital trunk interface

o Channel Capacity: Up to 24 (T1) or 30 (E1) channels per trunk
o Line Coding: AMI, B8ZS (T1) / HDB3 (E1)
o Frame Format: D4/SF, ESF (T1) /| CRC4, CAS (E1)



o Protocol Support: ISDN PRI, QSIG

5.6.4. ED-137 VoIP Recording
o Protocol: ED-137B/C compliant

o Codec Support: G.711, G.729, G.726
o SIP/RTP Handling: Fully compliant with SIP for VolP signaling, RTP for media
o streaming

o Network Interfaces: 10/100/1000Base-T Ethernet

5.6.5. Redundancy and Reliability

o Redundancy: Run in parallel (1+1 redundancy), synchronized with NTP

o Automatic Failover: Seamless switch to backup recorder in case of primary

o failure

o Mean Time Between Failures (MTBF): >100,000 hours

o Power Supply: Dual redundant hot swappable power supplies (AC/DC options

o available)

5.6.6. Storage and Archiving
o Storage Capacity: Scalable storage options (local HDD/SSD, NAS, SAN)

o Data Retention: Configurable retention policies, automatic archiving

o Backup Options: External USB, network backup solutions

5.6.7. Management and Monitoring

o Web-Based GUI: User—friendly interface for configuration and monitoring
o SNMP Support: For integration with network management systems

o Alarm and Notification: Real-time alerts via email, SNMP traps

5.6.8. Security Features

o Encryption: AES-256 for data at rest and in transit or higher secure encryption



o Authentication: Role-based access control, LDAP/Active Directory integration

o Audit Logs: Comprehensive logging of all access and actions

5.6.9. Environmental Specifications

o Operating Temperature: ()°C to 50°C
o Storage Temperature: —20°C to 70°C
o Humidity: 5% to 95% non—condensing

o Form Factor: Rack—-mountable (1U/2U options)

5.6.10. Compliance and Standards
o Regulatory Compliance: FCC, CE, RoHS

o Industry Standards: ICAO Annex 10, ED-137B/C, ISO 9001

5.6.11. Additional Features

o Time Synchronization: NTP, GPS for precise timestamping
o Search and Playback: Advanced search capabilities, real-time playback
o Integration: Compatible with existing ATC systems and infrastructure

o Expandability: Modular design for future expansion and upgrade

Playback system

A separate PC workstation shall be provided for the replay and Playback
applications with the following specifications:

o CPU: Intel® Core i5 or better

o Minimum 8GB RAM

o DVD-RAM Drive (Support Cartridge disks)

o 100/1000 Mbps Ethernet interface card

o 0.S: Microsoft Windows



o LCD-TFT 19” monitor

o Mouse, Keyboard, Professional loudspeakers, headphones.

5.7 Switches

Technical Specifications for Professional Ethernet, Fiber Optic (F.O), Rack
Mounted Switch,

5.7.1 General Specifications
o Total Ports: 32 ports

o Ethernet Ports: 30 x 10/100/1000Base-T
o Fiber Optic Port: 1 x SFP (Small Form—factor Pluggable)
o 1/O Alarm in case of Failure (signal loss,...)

o Power Supply: DC +24V

5.7.2 Ethernet Ports
o Port Type: RJ45

o Speed: 10/100/1000 Mbps auto-negotiation

o Standards: I[EEE 802.3, 802.3u, 802.3ab

o Auto MDI/MDIX: Supported

o PoE Support: Optional (IEEE 802.3af/at) on select ports

5.7.3. Fiber Optic Port
o Port Type: SFP module slot
o Supported SFP Modules: 1000Base-SX, 1000Base-LX, 1000Base-ZX

o Transmission Distance: Up to 80 km (with appropriate SFP module)

5.7.4. Switching Specifications
o Switching Capacity: 64 Gbps
o Forwarding Rate: 47.6 Mpps



o MAC Address Table: 16K entries

o Buffer Memory: 4 MB

5.7.5. Management Features

O

o

O

o]

Management Interfaces: Web-based GUI, CLI (Command Line Interface),
SNMP v1/v2¢/v3

VLAN Support: IEEE 802.1Q VLAN tagging, up to 4K VLANs

QoS: IEEE 802.1p priority, DSCP

Security: Port security, 802.1X authentication, ACLs (Access Control Lists)
Link Aggregation; IEEE 8(02.3ad LACP

Spanning Tree Protocol: IEEE 802.1D STP, 802.1w RSTP, 802.1s MSTP
Firmware Update: TFTP/HTTP upgradeable

5.7.6. Reliability and Redundancy

o Redundancy: Support for redundant power supply inputs

o Failover Protection: Hot-swappable power supplies and SFP modules

o MTBF: >100,000 hours

5.7.7. Environmental Specifications

o Operating Temperature: -10°C to 60°C
o Storage Temperature: —20°C to 70°C

o Humidity: 5% to 95% non-condensing

5.7.8. Physical Specifications

o Form Factor: Rack—mountable

o Dimensions: Standard 19-inch rack width

5.7.9. Compliance and Standards

o Certifications: FCC, CE, RoHS, IEC 60950-1



o Industry Standards: IEEE 802.3, 802.3u, 802.3ab, 802.3z, 802.1Q,
802.1p

5.7.10. Additional Features

o Port Mirroring: Supported for traffic analysis and monitoring
o IGMP Snooping: For multicast traffic management
o Storm Control: Broadcast, multicast, and unknown unicast storm

protection

5.8. 24V DC Power Systems

5.8.1 General Specifications
24V DC power System play a role of 24V DC supply and Battery Charger,
consist of Main unit (Controller) and modular Rectifiers Units
The Main Unit (Controller) consist of modem small high resolution color
display and scroll/enter key for easy navigation in user menu and settings

o Input Voltage Range: 90-264V AC (single phase)
o Frequency: 47-63 Hz
o Output Voltage: 24V DC
o — Output Power: 1920W - 2400W
o Battery Types: Lead—Acid (AGM, Gel), Lithium
o Output Current: 80 — 100A (Adjustable)
o - Efficiency: > 90% at full load
o Switching Mode technology
o — MCU controlled (Microcontroller based system)
o Rack Mounted
o Display screen (monitoring and control)

o LED STATUS indicators



o Type of Charge: Floating and equalizing
o Adjustable current and voltage
o Communication ports:
o Ethernet for remote or local monitoring and control via web browser
and SNMP Protocol
o (RS232, RS48s5...) / Optional

O Programmable dry contact output

5.8.2 Battery Specifications
o Battery Type: Maintenance Free, AGM High Deep Cycle

o Battery Voltage: 12V DC nominal
o Battery Capacity: 100Ah (minimum, to ensure backup time)
o Battery Runtime: At least 5 hours at full load

o Charging Time: 6-8 hours to full charge

5.8.3 Electrical Specifications

o Regulation: Line Regulation: +1%
o Load Regulation: +1%

o Ripple and Noise: < 150mVp-p

5.8.4 Protection:
o Overvoltage and Over-Current Protection: according to adjustable
settings
o Short Circuit Protection: Auto recovery
o Battery Overcharge Protection: Included

o Deep Discharge Protection: Included

5.8.5 Power Factor: > ().9 at full load



5.8.6 Isolation:

o Input to Output: 3000V AC

o Input to Ground: 1500V AC
o Output to Ground: 500V AC

5.8.7 Environmental Specifications
o Operating Temperature: 20°C to +70°C (with derating above 50°C)
o Storage Temperature: 40°C to +85°C

o Humidity: 20% to 90% RH (non-condensing)

o Cooling: Forced air cooling with built—in fan

5.8.8 Mounting:
o Rack Mounted PSU

o Rack or floor mount for battery pack

5.8.9 Certifications: CE, UL, or Equivalent
5.8.10 Reliability: MTBF: > 200,000 hours
5.8.11 LED Indicators:

o Power on, fault condition, battery status

5.8.12 Communication Interface:

o Optional RS232/RS485 for monitoring and control

5.8.13 Redundancy:
o Can be configured in parallel for redundancy and higher power

applications

5.8.14 Battery Health Monitoring: Included



5.8.15 Automatic Transfer Switch (ATS):

o Included (for seamless switching between mains and battery power)

5.9: Emergency System

Small System for Controlling Emergency Radios and Telephone Lines
(VolP ED-137)

5.9.1 General Specifications:

o Purpose: Control emergency radios and telephone lines (VolP ED-137)

o Operator Stations: 4 flexible all-in—one operator stations with intercom
capabilities

o Display: Touch screen

o Communication: Access all transceivers to communicate

5.9.2 Operator Stations:

o Display: Touch screen for easy interaction
o Handset: Integrated for traditional phone usage
o Speaker: Built-in for hands—free communication
o Microphone/Headset Inputs: Two inputs for flexibility in audio input
o External Speaker: Output for additional external speaker
o Ethernet: RJ-45 port for network connectivity
o VolIP Protocol: ED-137 compliant
o Input Supply:
o AC 220V
o +24VDC

o Professional Ethernet Switch Specifications:



o Ports: 24 Ethernet ports
o Input Supply: 24V DC, AC 220V
o Security Specifications
o Encrypted Communication: Secure communication channels

o Storage Protection: Encrypted storage for data protection.
5.9.3 Detailed Component Specifications

Handset:
o Ergonomic design

o High-fidelity audio

Speaker:
o High—quality audio output

o Adjustable volume

Microphone/Headset Inputs:
o Dual inputs (3-5mm or USB)

o Compatible with a variety of headsets

External Speaker:

o Additional external speaker output for enhanced audio

Ethernet:
o 10/100/1000 Mbps Ethernet support
o RJ-45 connector
VolIP (ED-137):
o Compliance with ED-137 standard for air traffic control

communications



o Support for various codecs (G.711, G.729, etc.)

- Input Supply:
o AC 220V for standard power
o +24VDC for DC power environments

o PoE (Power over Ethernet) support for flexible installation
5.9.4 Ethernet Switch:

o Ports: 24 Gigabit Ethernet ports
- Input Supply:
o 24VDC for low-voltage environments
o AC 220V for standard power
- Performance:
o High throughput
o Low latency
o VLAN support

o QoS (Quality of Service) for prioritizing traffic
5.9.5 Security Features:
— Encrypted Communication:

o AES (Advanced Encryption Standard) for secure voice and data
transmission
o TLS (Transport Layer Security) for secure connections
- Storage Protection:
o Data encryption at rest
o Secure access controls

o Regular security updates and patches.



6. Installation, Training and commissioning

6.1 Installations:

The supplier shall accommodate the installation of devices at all specified sites
in accordance with the layouts provided in the drawings. The supplier must
consider and provide any additional devices or accessories necessary for the
proper operation of the entire system, even if these items are not explicitly listed
in the tender document. Any such devices or accessories required shall be listed
in a table and attached to the price and quantities, and described in the technical
‘proposal. The prices of these parts shall be incorporated into the installation

price item in the Bill of Quantities (BOQ).

The supplier shall provlide detailed drawings of all installations, including
schematics and layout plans, along with comprehensive operation manuals for
each device. Additionally, shall submit any documents that will assist in
maintaining system operation, such as troubleshooting guides, maintenance
schedules, and technical specifications. Ensure that all handbooks and related
documentation are clear, complete, and tailored to each specific device to

facilitate effective use and upkeep of the system.

6.2 Training
6.2.1 Factory Training:

The supplier shall include Factory training for three DGCA personnel in their
proposal. The supplier must provide the Factory training program and time plan
in advance, allowing sufficient time for review and approval by the DGCA before

the training dates. The training program shall comprehensively cover the major



components of the required devices and system integration, ensuring that the

personnel are well-equipped with the necessary knowledge and skills for

effective operation and maintenance.

The supplier shall bear all expenses related to the training course, including
travel and daily allowances for three DGCA personnel. The daily allowances
shall be provided as per the United Nations (UN) rate applicable in the country

where the Factory Acceptance Test is conducted.

6.2.2 Site Training

The supplier is required to conduct on-—site training for at least six personnel
from DGCA. This training should eéncompass comprehensive maintenance
procedures for each device across all sites, operation of the integration system,
and necessary troubleshooting techniques. The training should be hands-on
and tailored to ensure that all participants gain a thorough understanding of the

system’s functionality and maintenance requirements.

6.3 Commissioning:
6.3.1 Factory Acceptance Test:

The supplier shall accommodate the Factory Acceptance Test (FAT) for two
DGCA personnel as outlined in their proposal. The supplier shall provide the
FAT procedures in advance, allowing sufficient time for review and approval by
the DGCA before the testing dates. This ensures that all test protocols meet the

necessary standards and expectations prior to the commencement of the tests.

The supplier shall bear all expenses related to the Factory Acceptance Test
(FAT), including travel and daily allowances for two DGCA personnel. The daily
allowances shall be provided as per the United Nations (UN) rate applicable in

the country where the Factory Acceptance Test is conducted.



6.3.2 Site Acceptance Test:

The supplier shall accommodate the Site Acceptance Test (SAT) to be
conducted at each site following the installation and intensive testing of all
components of the integrated system and communication devices. The supplier
must provide the SAT procedures and time plan in advance, allowing sufficient
time for review and approval by the DGCA before the testing dates. This ensures
that all test protocols meet the necessary standards and expectations prior to

the commencement of the tests.
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BILL OF QUANTITIES AND PRICES

Item Descnptlon Quantity U(.UPSrIlJc)e T-Pr'ce (USD)
Baysour station 12
VHF 50W Airport - Emergency | 4
1 Transmitter VHF Shelter 12 36
Remote ATC Emergency | 2
Spare 6
2 UHF 50w Baysour station 2 3
Transmitter Spare 1
Baysour station 12
VHF Technical Block 10
3 | Receiver Airport-Emergency | 4 34
Remote ATC emergency | 2
Spare 6
4 UHF Baysour station 2 3
Receiver Spare 1
5 5 = Baysour station 12
avi ilter
100“? TX shelter 6 21
spare 3
6 RF Baysour station 6
circulator TX shelter 6 14
spare 2
7 Passive 3 input — 1 output 3 3
GomBInSEs [ Sinput~Toukat | ¢ 6
8 Active 1in -8 out (in technical 1
combiner block)
Baysour 5
Technical Block 5
VHF TX Shelter 4 19
9 Antenna Remote ATC 2
Spare 3
10 UHF Baysour 1 2
Antenna spare 1
Baysour 1
Technical Block 1
11 | PSU 24VDC | Emergency in block | 1 7
emergency remote atc 1
TX shelter 1
Spare 2
Baysour 8
100AH/12V Technical Block 4
12 | Batteries Emergency block | 4 28
With TX shelter 8
Rack/stand Emergency ATC 4
13 | Microwave Link (Baysour-Airport) 1




Emergency 1
14 | 24 ports Switch block 3
Emergency ATC | 1
_spare 1
Baysour 1
15 32 ports switch | Technical block | 1
TX shelter 1 4
spare 1
Emergency system in technical block
( core system , 4 operator touch
16 | screen console, headsets, micro and all 1
needed accessories)
Emergency system in remote ATC
17 | ( core system, 2 operator touch
screen console, headsets, micro and all 1
needed accessories) ( include
18 | RCMS workstation (monitoring and 1
control) in Technical Block
19 | Recorder (1+1 redundant) 1
20 | Playback workstation for recorder 1
21 | Fiber Optic cable of 1 Km including all 2
necessary accessories(between TX
shelter and Technical Block)
21 Factory Training 3 person Lot
With daily allowance
22 | FAT Training 3 person Lot
With daily allowance
23 | Installation, adaptation and operation, Lot

Others Miscellaneous like cables,
connectors,

Note : items 5,6.7,8 can be submitted as per tenderer

design if the same technical requirements are met

TOTAL

TVA11%

Grand Total
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