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1. INTRODUCTION

1.1 SCOPE OF REQUIREMENTS

This document provides a functional and specific requirements and sefs out the
requirements of Aeronautical Radio of Thailand Ltd. (AEROTHAI) in the Kingdom of
Thailand for Radio Communication Equipment (VHF Transmitter and UHF Transmitter,
VHF Receiver and UHF Receiver, VHF Mulii Channe! Transceiver, VHF/UHF Multi channe!
Transceiver and Initial spare cards or modules} procurement.

1.2 REFERENCE RECOMMENDATIONS

1.2.1 ICAD Annex 10 Aeronautical Telecommunications Volume Il {(Digital Data
Communication Systems and Voice Communication Systems)

1,2.2 1CAQ Annex 10 Aercnautical Telecommunications Volume V (Aeronauticat Radio
Frequency Spectrum Utilization)

1.2.3 ETSI EN 300 676-1 European Standard (Telecommunication series)

1.2.4 ITU-T G.703, ITU-T G.704 and [TU-T G.711

125 ED-137 Interoperabllity Standards for VoIP ATM Compenents

1.3 ABBREVIATIONS

A3E 1 Amplitude zoac_mzo:_.oo:n_o Sideband, Full Carrier, Voice
ac : Alternating Current

AERQTHAI + Aeronautical Radio of Thailand Ltd.

AF . : Audio Frequency

AGC : Automatic Gain Control

BIT : Buili-In-Test

CCMS : Central Control and Monitoring System
dB : Decibel

dBc : Decibel relative to the carrler

dBm : decibels-milliwait

de : Direct Currsnt

pDP : Delivered Duty Paid

E1 : E1 Digltal Vaice G.703, G.704 and G.711

RadloSpec104setsYear2016
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EMF
etc.
Hz
ICAO
ICD

KHz
mA
MHz
ms
my
mwW
NBTC

PTT
ppm
RCMS
RF

ms

SHNMN
SINAD
SNMP
5Q
TCP/IP
THD
TX
UHF

Vac

' Electro Magnetic Field
: et cetera
1 Hertz
| : International Civil Aviation Organization
. Interface Control Document
: Intermediate Frequency
: Kilohertz
: Milliampere
: Megahertz
: Millisecond
: Millivolt
: Milliwatt

- Office of The National Broadcasting and The Telecommunications
commission (NBTC)

: Push To Talk

: part per million

- Remote control and monitoring system

: Radio Freguency

: root-mean-square

: Recsiver

: Second

: Signal plus Noise to Noise Ratio

: Signal plus Naise plus Distortion to Noise plus Distortion Ratio
: Simple Network Management Protocol

: Squelch

' Transmission Contral Protocol /Internet Protocol
: Total Harmonic Distortion

: Transmitter

: Ultra High Frequency

: Alternating Current Voit

RadioSpec104selsYear2016
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Vdc
VDL
VHF
VSWR

: Direct Current Voli

: VHF Digital Link

: Very High Freguency

: Voltage Standing Wave Ratio
» Watt
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2. TECHNICAL REQUIREMENTS

2.1

FUNCTIONAL REQUIREMENTS

241

21.2

VHF and UHF Transmitter

2411 The Transmitter front panel shall at least have a display to indicate: (1)
power on, (2) transmitting indicator, (3) alarm indicator functions and (4) channel
frequency display.

2112 The Transmitter front panel controls shali at least include: (1) local

frequency and preset channel selector, (2) local { remote control switch and (3) a
microphone socket,

21.1.3 One or several measuring instruments on the front panel shalt at least
provide (1) ali ac and dc voltages which are necessary for fault location, (2) all RF
levels which are necessary for tuning and fault location, (3) output powerfreflected
power, (4) modulation depth and (5) VSWR measurements.

2444 An interfface shall at least be avallable for remote operation and
signaling of (1) TX ready, (2) PTT, (3) power on/off signaling, (4} power on/off
switching (or standby), (6) channel frequency sefting and (8) Built-In-Test (BIT}
facllities for enabling immediate fault location in case of failure.

2.1.1.5 The Transmitter shall have a built-in VolP interface.

21.1.6 The Transmitter shall have a built-in or external E1 interface.

2417 The Transmitter shall at least be available for RCMS and minimum RCMS
functionality of: (1) remote control, (2) status monitoring, {3} alarm message and
(4) fault management,

2114.8 Both software and hardware for RCMS shall be supplied S.o_ca._:@ all
necessary interfaces as described [n 2.2.5.3.1. (RCMS Supervisor)

VvHF and UHF Receiver

21.21 The Receiver front panel shall at least have a display to indicate (1)
power on, (2) 8Q indication, (3) alarm indication functions (4) received signal
strength and (5) channel frequency display.

21.2.2 The Receiver front panel controis shall at least include: {1} local channel
selection, (2) a loudspeaker with an adjustable volume contral.

21.2.3 An interface shall at least be available for remote control of: (1) Rx-ready
indication, (2) SQ, (3) channel frequency setting and (4) BIT facilities for enabling
immediate fault location in case of failure,

RadioSpeci04setsYear2016 6/23




21.3

214

21.2.4 The Receiver shall have a built-in VoIP inteiface.

2425 The Receiver shall have a built-in or external E1 interface.

91.28 The Receiver shall at least be available for RCMS and minimum RCMS
functionality are: (1) remote control, (2) status monitoring, {3) alarm message and

{4) fault management.

21.2.7 Both software and hardware for RCMS shall be supplied including all
necessary interfaces as described in 2.2.5.3.1. (RCMS Supervisor)

VHF and VHF/UHF Multi Channel Transceiver

21.3.1 The Transceiver front panel shall at least have a display t0 indicate: (1)
power on, (2) transmitting indication, (3) SQ indication, (4) alarm indication
functions, (5) channel frequency dispiay and (6) received signal strength.

21.3.2 The Transceiver front panel controls shall at least include: (1) local
frequency and preset channel selection, (2) local / remote control switch, {(3) a
microphone socket and (4) a loudspeaker with an adjustable volume control.

214.3.3 One or several measuring instruments on the front pane! shall at least

provide (1) all ac and dc voltages which are necessary for fault location, (2) all RF
levels which are necessary for tuning and fauit location, (3) output powerfreflected
power, (4) modulation depth, and {5) VSWR measurements.

2134 An interface shall at least be available for remote operation and
signaling of (1) TX ready, (2) PTT, (3) power on/off signaling, (4) power on/off
switching (or standby), (5} channel frequency setting, (6) Rx-ready indication, {7)
SQ and (8) Built-In-Test (BIT) facilities for enabling Immediate fault location in
case of failure.

21.3.5 The Transceiver shali have a built-in or external VoIP interface.

21,36 The Transceiver shall have a built-in or external E1 interface.

2.1.37 The Transceiver shall at least be avallable for RCMS and minimum
RCMS functionality for; {1} remate controi, (2) status menitoring, {3) alarm
message and (4) fault management.

24.3.8 Both software and hardware for RCMS shall be supplied including all
necessary interfaces as described in 2.2.5.3.1. (RCMS Supervisor)

E1 Signaling Management

Both software and hardware for E1 signaling management of all radio shall be
supplied including all interfaces necessary for configuration as described in
Attachment 1 and 2.
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215 Initial Spare Cards (or Modules)

2454 The Tenderer shall separately state the lists of paris in-use and the initial
spare cards {or modules) for at least 10% (rounded up e.g. 3.1 = 4, 3.9 =4)of
cards (or modules) of the VHF and UHF Recelver, VHF and UHF Transmitter, VHF
and VHF/UHF Multi Channel Transceiver and Accessories in accordance with the

—————————

following format only.

Example
[TEM | DESCRIPTION PART USED FOR® | QTY QTY | UMITPRICE | TOTAL PRICE
NO NUMBER INUSE | sPare | (PPP™) (DDP*)
1 Power Supply | 123486 | TXV,TX 183 19 100 1900
U,RXV,RX
U,TRV,TR

ViU

* |dentify the part is used for which eguipment » Delivered Duty Paid

2152 The Tenderer shall provide the initial spare cards (or modules) in 2.1.5.1
and manual {service manual andfor maintenance manual) which describe the

amount of cards (or modules) in-use.
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22 SPECIFIC REQUIREMENTS
291 VHF and UHF Transmitter

The following specifications are used as specifications for both VHF and UHF

Transmitters uniess specified individually.

2.2.1.1

RF Characteristics
292111 Frequency Range and Channel Spacing

2924.4.1.1 The VHE Transmitter shall be tunable over the range of 118
to 136.975 MHz without any change of elements.

2.24.1.1.2 The UHF Transmitter shall be tunable over the range of 225
to 399.975 MHz without any change of elernents.

2921113 The channel spacing for the VHF Transmiter shall be
selectable between 833 KHz and 25 KHz without any change of
elements. .

9221.1.1.4 The channel spacing for the UHF Transmitter shall be 25
KHz.

2.24.1.2 Frequency Osclllator

292114.21 The Transmitter shall be a single channel, synthesizer
oscillator,

2211.22 The frequency error shall be within 1 ppm over the range
of 118 to 138.975 MHz for VHF Transmitter and 225 to 398.975 MHz for
UHF Transmitter under the environmental conditions as specified in
paragraph 2.2.5.1. (Environment)

22.1.1.3 WModulation

22.1.4.34 VHF transmitter's emission type shall be Double Side Band
Amplitude Modulation A3E for speech and data that comply with VDL
mode 2.

221.1.3.2 UHF transmitter's emission type shall be Double Side Band
Amplitude Modulation A3E for speech.

22.1.1.3.3 The Tenderer shall supply with software for A3E and VDL
mode 2 installed in the VHF Transmitters. The Transmitters shall include
all interfaces for speech and VDL modes and the selection of mode shall
be selected by the software without any need to replace/modify or re-
configure the hardware.

RadioSpeci DdsetsYear2016
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2.21.2

2.2.1.1.34 The modulation depth shall be adjustable up to 85 % or
greater.

2.2.1.1.4 Quiput Characteristics

221141 The carrier power output delivered into a 50 OHM load
shall be greater than or equal to 30 W continuous.

2941142 The carrier output power shall be adjustable to the required
praset lower limit and upper limit.

221.1.4.3 The second harmonics of the carrier frequancy shall not
exceed -36 dBm,

221.1.44 A limiter shall ensure that the maximum modulation depth
not exceed 95 %.

2011.4.5 Protection against mismatch output impedance shall be
provided and any mismatch shall not cause the RF output damage.
221,148 Spurious Output shail be lower than the carrier frequency
at least 70 dBc¢.

AF and Push to Talk Contact Characteristics

22121 The AF input shall be designed for 600 OHM balanced, and
a level between - 30 dBm and +10 dBm.

20422 The 3 dB AF bandwidth shall be 300 Hz to 3.4 kHz {for 25
kHz channel spacing) and 350 Hz to 2.5 kiHz (for 8.33 kHz channel
spacing).

22123 The Total Harmonic Distortion (THD) shall be less than 10 %
measured with 1 kHz test tone at 90% modulation depth.

22.1.2.4 Local operation shall be provided by means of a microphone
with a push to talk (PTT) input.
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2992 VYHF and UHF Recelver

The following specifications are used as specifications for both VYHF and UHF

Receivers except when specified individually.

22241

_»_u. Characteristics
22211 Frequency Range and Channel Spacing

2224141 The VHF Receiver shall be tunable over the range of 118 to
136.975 MHz without any change of elements.

2224.1.2 The UHF Receiver shall be funable over the range of 225 to
309.976 MHz without any change of elements.

592113 The channel spacing for the VHF Receiver shall be
selectable between 833 kHz and 26 kHz without any change of
elements.

2221144 The UHF Receiver channel spacing shall be 25 kHz.
2.2.21.2 Frequency Oscillator

222121 The Receivers frequency oscillator shall be the single
channe!, synthesizer oscillator.

2021.22 The frequency srror shall be within = 1 ppm over the range
of 118 to 136.975 MHz for VHF Receiver and 225 to 399.975 MHz for
UHF Receiver under the m3<___‘o:.3m:ﬁm_ conditions as specified in
paragraph 2.2.5.1. {Environment)

2.2.2.1.3 Demodulation

222131 VHF Receiver's reception fype shall be Double Side Band
Amplitude Modulation, A3E for speech and data that comply with VDL
mode 2.

222132 UHF Recelver's reception type shall be Double Side Band
Amplitude Modulation, A3E for speech.

522133 The Tenderer shall supply the software for A3E, VDL mode
2 installed in the VHF receivers. The receivers shall include all interfaces
for speech and VDL mode 2 and the selection of mode shall be selected
by the software without any need to replace/modify or re-configure the
hardware.

22244 RF Input Characteristics

292141 The input impedance shall be 50 OHM.

222142 The VSWR shall be better than 2:1 at the tuned frequency.
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2.2.21.43 The sensitivity shall be less than or equal to -107 dBm
(VHF) and less than or equal to -101 dBm {UHF) for a SINAD at the
receiver output 12 dB at least for an input signal modulated 30 % at 1
KHz. (ITU-T P.53 weighted)

292144 The audio output level variation shall not exceed 3 dB for
the RF input level from =107 dBm to +7 dBm (VHF} and -101 dBm to +1
dgBm (UHF).

222145 The permissible input voltage without causing damage
shall at least be +25 dBm independently of the signal frequency.
2221486 The spurious response rejection shall be at least 70 dB,
222147 The image response rejection shall at least be 70 dB.
2.2.2.1.4.8 The IF Response Rejection shall at least be 70 dB.
222149 The selectivity shall at least be 70 dB at £ 25 kHz from
channel frequency.

2.2.2.1.4.10 A pre-set SQ control shall be provided to cover the range
from -107 dBm to -77.5 dBm (VHF} and -101 dBm to -77.5 dBm (UHF).

AF and Squelch Contact Characteristics

22291 The audio output shall be provided by means of a balanced
600 ohm transformer and a level adjustable over the range -30 dBm to
+10 dBm.

22222 The audio output level shall vary less than or equal to £2 dB
with 1 KHz 30 % and 90 % modulated.

29993 The 3 dB AF bandwidth shall be 300 Hz to 3.4 kHz (for 25
kHz channel spacing) and 350 Hz to 2.5 kHz (for 8.33 kHz channel
spacing).

22224 The THD shall not exceed 5 % ai 0 dBm audio output with RF
input between -47 dBm and -7 dBm 90 % modulated at 1 kHz.

29295 The ratio of (S+N)N shall be greater or equal to 45 dB
at 0 dBm audio output with RF input between -47 dBrm and -7 dBm 80 %
modulated at 1 kHz.

22226 A SQ contact shall be avallable.
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293 VHF Multi Channe] Transceiver

2.2.3.1

2232

2233

General

22314 The Multi Channel Transceiver shall be tunable over the
range of 118 to 136.975 MHz without any change of elements.

2.2.3.4.2 The channel spacing shall be 25 KHz.

2231.3 The tuning increment shall be made on the step of 25 kHz or
less.

22314 The frequency error shall be within = 1ppm over the range of
VHF band under the environmental conditions as specified in paragraph
2.2.5.1. (Environment)

22315 The lype of emission and reception shall be Double Side
Band Amplitude Modulation (A3E) for speech.

223.4.6 A pre-selection channel shall at least consist of 10 channels.

221317 The Transceiver shall include a handset and a headsset for
iocal operation and a set of interfacing.

22318 The Transceiver shall include a remote control unit for remote
operation.

Receiver Characteristics

292321 The sensitivity shall be less than or equal to -106 dBm for
12dB (SINAD) with 30 % modulation at 1 kHz (ITU-T P.53 weighted).

22322 The Inputimpedance shall be 50 OHM.
2.2.3.2.3 Image response shail at least be 70 dB.
2.2.3.2.4 Spurious response shall at feast be 70 dB.

22325 Audio response shall be in the frequency band from 300 Hz
10 3.4 kHz or wider.

22326 The audio output shall be provided by means of a balanced
600 ohms transformer.

22327 A pre-set SQ control shall be provided to cover the range
from -107 dBm to -77.5 dBm.

Transmitter Characteristics

22331 The carrler power ouiput delivered into a 50 OHM load shall
be greater than or equal to 30 W continuous.
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2.2.3.3.2 Spurious Output shall be lower than the carrier frequency at
least 70 dBc.

22.3.3.3 The second harmonics of the carrier frequency shall not
exceed -36 dBm.
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224 VHF/JHF Multi Channel Transceiver

22441

2242

2.24.3

General

2.2.41.4 The Mulii Channel Transceiver shall be tunable over the
range of 118 to 136.975 MHz for VHF band without any change of
elements.

22.4.1.2 The Mulli Channel Transceiver shall be tunable over the
range of 225 to 389.975 MHz for UHF band without any change of
elements.

2.2.4.1.3 The channel spacing shall be 8.33 KHz, 25 kHz for VHF band
and 25 kHz for UHF band.

2.2.41.4 The frequency error shall be within £ 1ppm over the range of
VHF band and UHF band under the environmental conditions as
specified in paragraph 2.2.5.1, (Environment)

224,15 The type of emission and reception shall be Double Side
Band Amplitude Modulation (A3E) for speech,

2.2.4.1.6 A minimum pre-selection shall consist of 10 channels.
Receiver Characteristics

22421 The sensitivity shall be less than or equal to -89 dBm for a
SINAD at the receiver output 12 dB at least for an input signal madulated
30 % at 1 KHz. (ITU-T P.53 weighted)

224,22 Inputimpedance shall be 50 OHM.
2.2.4.2.3 Image response shall at least be 70 dB.
224,24 Spurious response shali at least be 70 dB.

2.2.4.25 Audio response shall be in the frequency band from 300 Hz
to 3.4 kHz or wider,

2.2.4.2.6 The receiver shall have a built-in VHF/UHF {121.5/243.0 MHz}
guard recelver.

Transmitter Characteristics

2.2.4.3.1 The carrier power output delivered into a 60 OHM load shall
be greater than or equal to 30 W continuous, .

2.2.4.3.2 Spurious Output shall be lower than carrier frequency at least
70 dBe.

22433 The second harmonics of the carrier frequency shall not
exceed -36 dBm.
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2.2.5 Supporting Systam

The word “radio equipment” in this section is referring to VHF and UHF Receiver, VHF and
UHF Transmitter, VHF Multi Channel Transceiver and VHF/UHF Multi Channel Transceiver.

22541

Environment Conditions

All radio equipment shall be able to operate in a controlled environment

of approximately 10-45 degree Celsius and relative humidity up to 70 %.

2,2.5.2

Power Supply
22521 VHF and UHF Receiver, VHF and UHF Transmitter.

22521.1 The power supply of all equipment shall be designed for
using with 210-230 Vac 50 Hz.

2.2521.2 The power supply shall be capable of operating with the
24 Vdc float charged batteries system.

225213 Al equipment shall be automatically switched to dc power
when ac power failure without any inferruption to the operation of
equipment,

22522 VHF and VHF/UHF Multl Channel Transceiver

22,5221 The power supply of all equipment shall be designed for
uslng with 210-230 Vac 50 Hz.

2,2.5.2.22 The power supply shall be capable of gperating with the
24 Vdc float charged baiteries system.

225223 Al equipment shall automatically switched to dc power
when ac power faifure occurs without any interruption to the operation of
equipment.

295224 Fifteen (15) sets of 24 Vdc power system for VHF and
VHF/UHF Multi Channel Transcelver shall be provided, consisting of {1}
two (2) pieces of 12V 100Ah sealed-lead rechargeable batteries, (2) a
24V 100A charger (3) a 24V 1500W inverter with ATS {Automatic
Transfer Switch) included and (4) Twenty (20) meters, at minimum, of DC
cable red and black color 16 sg.mm, with cable lugs. The Charger and
inverter can be controlled and monitored using the Simple Network
Management Protocol (SNMP).
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2.2.5.3

Accessories

225314 The Tenderer shall provide RCMS supervisor software and
radio diagnostic software for maintenance, repalr and configuration for
all VHF and UHF Receivers, VHF and UHF Transmitters, VHF Multi
Channel Transceivers, VHF/UHF Multi Channel Transceivers, Beth
hardware and software (with licenses) for RCMS shall be supplied
including all interfaces necessary for configuration as described in
Attachment 1 and 2,

22532 Al VHF and UHF Receivers, VHF and UHF Transmitters, VHF
Multi Channel Transceivers, VHF/UHF Multi Channe! Transcelvers can
be controlled and monitored using the Simple Network Managsment
Protocol (SNMP).

22533 Controlling and Monitoring function shall consist of the

following capabilities at the minimum:

*  Power an status monitoring.

* Transmitting status monitoring.

¢ Alarm status monitoring.

* QOperational channe! frequency monitoring.

* Enable/Disable Transmitting/Receiving setting.
* Frequency setting.

* RF power setting.

* ' Squelch level setting.

22534 Al Radio shall be connected with CCMS (provided by
AEROTHAJ) to send and receive information as specified in 22533

225635 The Tenderer shall provide and detall the Radlo-CCMS
information exchange.

22536 The Tenderer shall provide and detail the mechanism to
provide data integrity and security against unauthorized access,

intrusion and malicious computer attacks.

22537 The Tenderer shall provide a list of all necessary standards
documents and ICD with regards to the Radio-CCMS information
exchange.
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22538 The Tenderer shall provide twenty-eight (28) sets of VHF
single cavity filter with horizontal installation not exceed 80 cm. depth of
standard 19" rack.

22539 The Tenderer shall provide twenty-six (26) sets of UHF single
cavity filtter with horizontal installation not exceed B0 cm. depth of

standard 19" rack.

225310 The Tenderer shall provide (1) a handset for local operation,
(2) a set of interfacing connectoars, (3) VoIP ED137B remote control unit
and a headset or handset, and (4} a base station antenna: for each VHF
Multi Channel Transcelver.

225311 The Tenderer shall provide (1} a handset for local operation,
(2) a set of interfacing connectors, (3) VoIP ED137B remote control unit
and a headset or handset, (4) a base station antenna and (5) a set of
VHE/UHF dual auto-tune cavity filter: for each VHF/UHF Multi Channel
Transcelver.

225312 All VHF and UHF Receivers, VHF and UHF Transmitters, VHF
Multi Channel Transceivers, VHF/UHF Multi Channel Transceivers shall
be standard 19" rack mounted size and shall include slides suitable for

mounting and maintenance, and all hardware necessary to permit fitting
into a standard 19" rack.

255313 The Tenderer shall provide thirteen (13) racks (42U 600X800
standard 19"

n 025314 The Tenderer shall provide thiteen (13} sefs of
programmable hub switch 16-port with 1-SFP module per set (1U
height).

2955315 The Tenderer shall provide twenty-six (26) sets of 24-RJ45
Patch Panel (1U height).

22.5.3.16 The Tenderer shall provide spare AC&DC fuses for all
equipments.

525317 The Tenderer shall provide DC connector for all equipments

and four hundred fifty-four (454) meters, at minimum, of DC 2-core

copper 2.6 sq.mm. cable,

22.5.3.18 The Tenderer shall provide AC connector for all equipments
and four hundred fiity-four (454) meters, at_minimum, of AC 3-core
copper 1.0 sq.mm, cable.
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O

22.53.19 The Tenderer shall provide 1 set of accessorles comprising:

*

Four hundred fifty-four (454) meters, at minimum, of telephone cable

TIVE 4C size 0.65 sq.mm. for wiring all radio installation.

Twenty-six (26) boxes of DC distribution box: 12 radic DC
Connectors with common ground, box size 8 ¢cm x 90 cm x 6 cm
(WxLxH).

Twenty-six (26) boxes of AC distribution box: 12 radio AC
Connectors, and one (1) AC 32 Amp breaker, box size 7.5 cmx g5
cm x 4 cm (WxLxH),

Eour hundred fifty-four (464) meters, at minimum, of ground cable
greenfyellow size 3.50mm. with cable lugs for wiring all radio
installation.

Fifty-six (56) pieces of 2 way splitter bandwidth 5 to 500MHz,
Insertion Loss 3dB +1dB, Female N-type Connector.

Fifty-six (56) pieces of RF coaxial relay 24 Vde, Current S 80mA,
Insertion Loss 5 0.1dB over Frequency 118 —400 MHz, Female N-
type Connecior.

Fifty-six (66) pieces of Antenna lightning protections DC Blocking
type, Insertion Loss < 0.1dB, RF Power rating 2 375 W at 50 - 220
MHz and 2 125 W at 220 - 700 MHz, Female N-type Connector.

295320 The Tenderer shall provide 1 set of cables comprising:

One thousand eight hundred-eighteen (1818) meters; at minimum, of
CAT-BE cable 4-pair 24 AWG, Also ETL verified to TIAEIA-B68-B.2
CAT.6E and color black, red, blue, green and white.

Four hundred fifty-four (454) meters, at minimum, of RF cable RG-
142/U impedance 50 ohm, max operating frequency 6 GHz, center
connector copper sliver plated, outer conductor 1 copper sllver
plated, outer conductor 2 copper siiver plated and Dielectric PE.

Four hundred fifty-four (454) meters, at minimum, of RF cable RG-
223/U impedance 50 ahm, max. operating frequency 8 GHz, center
connector copper silver plated, outer conductor 1 copper silver
plated, outer conductor 2 copper sliver plated, Dielectric PE and
weight 5.5 kg/100m.
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+  Four hundred fifty-four (454) meters, at minimum, of RF cable RG-
214/U impedance 50 ohm, max. operating frequency 6 GHz, center

connector capper silver plated, outer conductor 1 copper silver
plated, outer conductor 2 copper silver plated, Dielectric PE and
weight 18.5 kg/100m.

225321 The Tenderer shall provide 1 set of RF connector comprising:

+  Four hundred fifty-four (454) pieces of Male N-type RF connector (for
RG-223/U cable) straight cable plug, mpedance 50 ohm, frequency

range DC to 2GHz, return loss 2 26 dB, center contact crimped,
outer contact crimped.

«  Two hundred tweniy-seven (227) pieces of Male N-type RF
connector (for RG-214/U cable) straight cable plug, Impedance 50
ohm, frequency range DC to 2GHz, return loss 2 30 dB, center
contact crimped, outer contact crimped.

+  Two hundred twenty-seven (227) pieces of Female N-type RF
connector (for RG-223/U} straight bulkhead cable feed through,
impedance 50 ohm, frequency max. 11GHz, center contact

crimped, outer contact crimped.

. Two hundred twenty-seven (227) pieces of Female N-type RF
connector (for RG-214/U cabls) straight bulkhead cable feed
through, impedance 50 ohm, frequency max 11 GHz, center contact

crimped, outer contact crimped.

+  Two hundred twenty-seven (227) pieces of Male SMA RF connector
(for RG-142/U cable) stralght cable plug, Impedance 50 ohm,
frequency range DC to 11GHz, return loss 2 30 dB, center contact

crimped, outer contact crimped.

«  Two hundred twenty-seven (227) pieces of Male BNC RF conneclor
(for RG-223/U cable) straight cable plug, Impedance 50 ohm,
frequency range DC to 2GHz, center contact crimped, outer contact

crimped.

« Two hundred twenty-seven (227) pieces of Adapier Male N-type to
Male N-type Impedance 50 ohm, frequency range DC to 1GHz.

«  Two hundred twenty-seven (227) pieces of Adapter Female N-type
to Female N-type Impedance 50 ohm, frequency range DC to 1GHz.
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Two hundred twenty-seven (227) pieces of Adapter Male N-type to
Female SMA Impedance 50 ohm, frequency range DC to 1GHz.

Two hundred twenty-seven (227) pieces of Adapter Female N-type
to Male SMA Impedance 50 chm, frequency range DC to 1GHz.

Two hundred twenty-seven (227) pieces of Adapter Female N-type
to Male BNC Impedance 50 ohm, frequency range DC to 1GHz.

Two hundred twenty-seven (227) pieces of Adapter Male N-type to
Female BNC impedance 50 ohm, frequency range DC to 1GHz.

Two hundred twenty-seven (227) pieces of Adapter Male BNC to
Male BNC Impedance 50 ohm, frequency range DC to 1GHz.

Two hundred twenty-seven (227) pieces of Adapter Female BNC to
Female BNC Impedance 50 ohm, frequency range DC to 1GHz.
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Attachment 1

BLFSLHUE
RxUHF 102

RILAKE HUR
Tolx VHF 2am

h RGMB Termina!

i s
AEROTHA| Site TRVHF i on

— THUHF 148 Note:
FRePNTHR 1. E44nterface 1o radlo 3-sets per hub{1uetd-B1pon)

Ixyneta 2PC Remuls terminal -sal par hub

" Netwark foc Blts
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Attachment 2

Radio & Site Quantity for RCMS Network

Station

VHF
RX

UHF
RX

VHF
TX

UNF
TX

VHF
TXIRX

VHF/UHF
TX/RX

A1 CMA HUB
AZ INT RCAG
A3 LPN TWR
A4 CTR TWR
A5 MHS TWR

1

B1 PSL HUB
B2 MST TWR
B3 NAN TWR
B4 PCB TWR
B5 THS TWR
B6 PAE TWR

PR Q. G e e M

C1UDN HUB
C2 LOY TWR
C3 NKP TWR
C4 SKN TWR
C5 KKN RCAG

D1 NKR HUB
D2 BRM TWR
D3 ROT TWR
D4 SUR TWR

E1 MK HUB
E2 DM

E3 HHN TWR
E4 KMN RCAG
ES TRT TWR

O | = =t = DN | = = e

F1 §TN HUB
F2 CPN TWR
F3 NKS TWR
F4 SMU RCAG

e e

G1 PUT HUB
G2 RAN TWR
B3 KBI TWR

H1 HTY HUB
H2 NTW TWR
H3 PAT TWR
H4 TRN TWR

TOTAL 104 SETS

11

28

28
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