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1.1 OceanTRx™ 4-MIL Introduction 

OceanTRx™ 4-MIL is a proven platform supporting a variety of 1.15m stabilized maritime antenna 

system configurations in X, Ku and Ka bands. Also, the system features the unique dual-band Ku/Ka 

configuration that enables an unprecedented operational flexibililty. As a common platform, it is 

inherently designed to accommodate the current and future needs of the maritime market. Built to 

empower mission and business-critical applications, OceanTRx™ 4-MIL features outstanding RF 

performance, system availability and dynamic response under virtually any sea conditions. As such, the 

system is an optimal solution for the broadband communications needs of myriad maritime platforms 

such as frigates, container ships, offshore drilling support vessels, mega yachts, and other vessels.  

The OceanTRx™ 4-MIL is designed and built as an evolution of the proven OceanTRx™ 4-NVY and the 

OrSat MKII (AL-7103-Ku). This evolution can progressively support a wider range of configurations with 

different RF packages (Ka, Ka-O3b, Ku, X), and due to the commonality of the antenna/RF design with 

the OrSat MKII (AL-7103-Ku), the OceanTRx™ 4 system complies with the same Approvals and 

Certifications as the OrSat MKII (AL-7103-Ku).  In addition, OceanTRx™ 4 system weight is significantly 

lower and as a naval system, meets the most stringent environmental standards for shock, bumps and 

vibrations. 

1.1.1 OceanTRx 4-MIL Dual-Band Dual/Single Antenna   

For the Military X and Ku/Ka, Orbit offers the OceanTRx 4-MIL, ruggedized SATCOM terminal system in 

dual-antenna configuration. This version of the OceanTRx4-MIL has been built to meet the stringent 

requirements of a navy launch customer and incorporates the latest developments in Orbit’s RF 

technology, namely the dual-band Ku/Ka solution. The first batch of this type of OceanTRx 4 systems is 

being readied to be deployed in the newest ships of the line of this customer. 

In addition to the compliance with the various environmental and electromagnetic requirements 

requested, it incorporates a simpler approach to the Ku/Ka band switching. This approach greatly 

reduces the risks involved and allows achieving the program’s deployment goals with a healthy margin. 

The proposed solution is future proof as includes the ability to provide MEO/LEO satellite operation, 

with soft handovers, with the same hardware. This is achieved by the offered dua-antenna architecture 

and the sophisticated antenna coordination algorithms that Orbit has developed over the last years. In 

order to operate in the MEO mode the proposed solution will require a SW update.  
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1.1.2 Band Switching and Swapping Procedure 

The antenna will be equipped with the automatic band switching of Ku and Ka bands. The OceanTRx 4 

system supports dual antenna operation where each antenna can either independent or coordinated. 

 

                           OceanTRx 4 in Dual Antenna Configuration 

2 GENERAL TECHNICAL SPECIFICATIONS 

2.1 Operational Requirements 

Parameters X-band Ku-Band Ka-band 

Operation frequency 
Rx: 7.25-7.75 GHz 

Tx: 7.90-8.40 GHz 

 

Rx: 10.95 – 12.75 

GHz 

Tx: 13.75 – 14.5 

GHz 

 

Commercial + 

Military 

Rx: 19.2-21.2 GHz 

Tx: 29.0-31.0 GHz 

 

Antenna polarity 

Circular polarity 

Receive: LHCP 

Transmit: RHCP 

      or 

Linear 
Horizontal or 
Vertical 

Circular Polarity 

4-port support Co-

Cross polarization 

flexibility 

(electrically 

switchable) 
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Receive: RHCP 

Transmit: LHCP 

(manually 

preconfigured) 

System G/T (typical, 

at mid-range, 

including all losses, 

clear sky, 30° 

elevation) 

14.4 dB/K°  

@ 7.5 GHz 

 

18.2 dB/K  
@ 11.85 GHz 

21.3 dB/K°  

@ 20.2 GHz 

 

System EIRP: X – 

P1dB, Ka - Psat, Ku – 

P1dB (typical, at mid-

range, including all 

losses) 

51.9 dBW 

 

56.6 dBW 
61.14 dBW 

BUC power in use for 

calculations 
40 W 

40W 
25W 

Additional BUC 

options [W] 
10 

 
8 

12 

Power requirements 

(typical values, per 

single ADE/BDE; 

auto-ranging input of 

90-130VAC or 200-

250VAC 50/60 Hz) 

ADE: 500W 

BDE: <100W RMS 

 

Regulations 

STANAG 4484 

MIL-STD 188-

164C 

ITU-R S.580-6, IESS-
601, EESS-502, FCC 
25.209, ANATEL 
Resolution # 572 

ITU-R S.580-6 

IESS-601 

FCC 25.209, 25.138 

ETSI EN 303 978 

MIL-STD 188-164C 

System topology Single, Dual, Triple and Quadruple system support 

ADE to BDE 

communications 

Single coax cable for each band’s Tx, Rx, Ethernet and 10MHz  

(For simultaneous band operation, a separate coax cable is 

required for each band) 



  

 

5 

 

 
Use or disclosure of the data contained on this sheet is subject to the restrictions on the title page. 

COMMUNICATION WITHOUT BOUNDARIES 

Integrated Beacon 

Receiver parameters 

Lowest C/N for Tracking:  40 dBHz 

Digital Readout Bandwidth: 1KHz 

 

2.2 General Specifications 

Parameters  

Antenna type Dual offset Gregorian 

Antenna size 1.15 m 

Radome size <1.69 m 

Above deck system weight 
(Including Radome, 
configuration-dependent on 
RF) 

 < 243 Kg  

Dynamic accuracy Better than 0.25° RMS 

Dynamics (ship motion): 
- Roll 
- Pitch 
- Yaw 

 
30° @ 16 sec 
15° @ 12 sec 
80° @ 30 sec 

Range of mechanical 
pedestal axes 

Azimuth: Continuous 
Elevation: -30° to +120° 
Cross Elevation: -75° to +75° 

Ship gyro interface NMEA 0183, Step by Step, Synchro 

Satellite constellation 
compatibility 

GEO, MEO and LEO 

Below Deck Equipment 

Modem compatibility and 
number of IF interfaces  

OceanTRx systems’ Central Control Unit is Modem agnostic. 
Typically, the CCU is connected to Modems using OpenAmip 
protocol. The CCU has 2 IF Interfaces (Main and Aux). In 
addition, multi-antenna configurations utilize the EXOSS with 3 
more modem interfaces.  

Interfaces for bearer 
connectivity (e.g., data, 
telephone handset, etc.) 

Ethernet (2 ports) and Serial (COM3). 

Interfaces for external 
communications control 
systems (M&C) 

AUX COM: Emission control and DSS control 
MODEM: Serial port (COM3) for Serial modem monitor and IRD 
COMPASS/ NMEA: Connects to an NMEA compass on the ship 
COMPASS/SYNCHRO and SBS: Connects to a SYNCHRO or SBS 
compass on the ship 

Resource and corresponding 
interface requirements (e.g., 
HVAC, navigation data) 

Detailed in the OceanTRx4 Installation and Operation Manuals 

Cyber compliance 
OceanTRx 4 systems are designed for installation in closed and 
secured networks. Our Information Assurance approach is 
based on the use of off-the-shelf operating systems that 
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include multiple security features e.g. complex user passwords, 
SSH connections, routine security patches, etc. 
Orbit is open to discuss the implementation of specific 
Information Assurance requirements, as we do regularly with 
our customers. 

Dimensions (CCU / eXOSS) 1RU x 48.26 x 47.4 cm (h*w*d) 

Power source 115/230 VAC, 1.0A/0.5A 

Weight 12 Kg 

 

 

 

 

 

 

 

2.2.1 Military Standard (MIL-STD) Above Deck Equipment Environmental Specifications 

Subject Description Standard 

Temperature 

Operational Storage 
MIL-STD-810G 49 (A1) 70(A1) 

-31(C1) -31 (C1) 

Solar radiation MIL-STD-810G 505.5 II (Steady State for actinic effects) MIL-STD-810G 

Rain 
The radome complies with IEC 60945, and has an IP56 rating.  
Up to 1.7 mm/min. Tested according to MIL-STD-810G: 

MIL-STD-810G 
IEC 60945 

Humidity II (Aggravated) type B1: RH>95%,(27°C) MIL-STD-810G 
Salt fog MIL-STD-810G.509.5 MIL-STD-810G 

Vibrations 
MIL-STD-810G 528.I: "This method covers Types I and II vibration 
requirements formerly covered in MIL-STD-167-1 & 1A (SHIPS)" 

MIL-STD-810G 
Sand & Dust MIL-STD-810G 510.5 blowing sand MIL-STD-810G 

Fungus MIL-HDBK-454B, guideline 4 MIL-STD-810G 
Wind 100 Knots MIL-STD-810G 
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2.2.2 Military Standard (MIL-STD) ADE and BDE System EMC Specifications 

Subject Description Comments Standard 

CE101 Conducted emissions, power leads, 30 Hz to 10 kHz  MIL-STD-461G 

CE102 Conducted emissions, power leads, 10 kHz to 10 MHz  MIL-STD-461G 

CS101 Conducted susceptibility, power leads, 30 Hz to 150 kHz  MIL-STD-461G 

CS103 
Conducted susceptibility, antenna port, intermodulation, 15 

kHz to 10 GHz 
200 V/m @ 9350-9450 MHz 

80 V/m @ 9000-18000 MHz 

Orbit: Not including Rx frequency range 

MIL-STD-461G CS104 
conducted susceptibility, antenna port, rejection of 

undesired signals, 30 Hz to 20 GHz 

CS105 
conducted susceptibility, antenna port, cross modulation, 30 

Hz to 20 GHz 

CS114 
Conducted susceptibility, bulk cable injection, 10 kHz to 200 

MHz 
 MIL-STD-461G 

CS116 
Conducted susceptibility, damped sinusoidal transients, 

cables and power leads, 10 kHz to 100 MHz 
 MIL-STD-461G 

CS118 
conducted susceptibility, personnel borne electrostatic 

discharge 
 MIL-STD-461G 

RE101 Radiated emissions, magnetic field, 30 Hz to 100 KHz  MIL-STD-461G 

RE102 Radiated emissions, electric field, 10 kHz to 18 GHz  MIL-STD-461G 

RS103 Radiated susceptibility, electric field, 2 MHz to 18 GHz  MIL-STD-461G 

 

 


