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STATEMENT OF WORK

FOR

INMARSAT Equipment and Engineering Services

1.0  SCOPE
1.1  GENERAL

This Statement-of-Work (SOW) sets forth the requirements to provide High Performance Modems and related interface equipment to augment the INMARSAT type approved, CN-17 approved, Nera Saturn Bm Terminals as well as engineering services and maintenance support for U.S Navy Ships (new construction and existing), Military Sealift Command Ships, Coast Guard Ships, Foreign Military Sales support and designated shore related requirements. Working in conjunction with the Saturn-Bm terminal, the High Performance Modem and related interface equipment shall support data connectivity requirements of greater than 64kbps while emphasizing performance gain in the area of satellite bandwidth utilization.

2.0  APPLICABLE DOCUMENTS

2.0.1 ORDER OF PRECEDENCE  

In the event of a conflict between the text of this statement of work and the references cited herein, the text of this statement of work shall take precedence.  Nothing in the document however, shall supersede applicable laws and regulations, unless a specific exemption has been obtained.


2.0.2 SPECIFICATIONS AND STANDARDS.  

The following specifications and standards are referenced for guidance only, except where invoked for a specific section of the document.  Unless otherwise specified, the issues of the documents which are DOD adopted shall be those listed in the issue of the Department of Defense Index of Specification and Standards (DoDISS) and supplement thereto, cited in this document.

2.1 OPTIONAL MILITARY SPECIFICATION  


MIL-D-17555     Electronic and Electrical Equipment Accessories and

                                        Provisioned Item (Repair Parts); Packaging of

2.2 OTHER DoD (NAVY) PUBLICATIONS 


NAVAL SEA SYSTEMS COMMAND (NAVSEA) DOCUMENTS


NSTS 9090.310C        Ship Alteration Accomplishment by Installation Teams 




Technical Specification

2.3    INMARSAT High Performance Modem and Related Interface Specification                                                                                                                                               
3.0   TECHNICAL REQUIREMENTS

The contractor shall provide INMARSAT authorized High Performance Modems and related interface equipment to augment the INMARSAT type approved, CN-17 approved,  Nera Saturn Bm Terminals.  In addition, the contractor shall provide any related ancillary equipment, engineering support, technical evaluation, engineering change proposals, equipment repair, testing, inspection, training, logistics support, and equipment acquisition.  Due to the operational requirements, the contractor may be required to perform certain phases of work during specific hours, in specific locations worldwide, and/or while Naval vessels are underway worldwide.  Individual delivery orders will specify requirements, locations, and schedules.  

3.1 MAINTENANCE PLANNING

The contractor shall provide a list of maintenance actions for the High Performance Modems and related interface equipment to augment the INMARSAT type approved, CN-17 approved,  Nera Saturn Bm Terminals to include organizational (shipboard) level remove and replacement and vendor depot level support.  Shipboard maintenance actions shall consist of component replacement to the Lowest Replaceable Unit (LRU).  All shipboard maintenance and LRU replacement must be capable of being performed by Navy personnel.  Shipboard maintenance actions shall include alignment, adjustment, open and inspect, module and chassis mounted component replacement.  Organizational level maintenance shall require only general-purpose tools.  Preventative maintenance at the organizational level shall not require any special test equipment.  

3.2  EQUIPMENT CONFIGURATION

The contractor shall make best effort to utilize standard Commercial Off-the-Shelf (COTS) equipment or Non-Developmental Items (NDI).  The contractor shall provide, maintain, and update a list, by serial number, of all equipment including High Performance Modems and related interface units at the equipment level, repairable LRUs,  that make up the configuration of the modem and/or related interface unit, and LRUs that are not forward or backward compatible.   The contractor shall identify all LRUs that are not forward and backward compatible and maintain a list of unique configurations delivered to the Navy.  The contractor shall identify each unique repairable LRU with a drawing or procurement specification.    

3.3  ACCEPTANCE REQUIREMENTS

The contractor shall provide factory acceptance test procedures and factory test reports qualifying the production High Performance Modems and related interface equipment as INMARSAT authorized. INMARSAT authorization shall consist of a written declaration of conformance provided from the INMARSAT Organization which states that 1) the proposed equipment does not invalidate the existing Saturn-Bm terminal INMARSAT Type Approval, 2) the proposed equipment does not invalidate the Saturn-Bm terminal INMARSAT CN-17 Approval Status, and 3) the proposed equipment meets all INMARSAT operational compliance requirements for non-standard lease services. 

3.4 INTERIM SUPPORT AND SPARES  

The contractor shall provide a top down breakout of the High Performance Modems and related interface equipment to augment the INMARSAT type approved, CN-17 approved,  Nera Saturn Bm Terminals. The top down breakout shall identify each LRU that can be removed and replaced shipboard. At a minimum, the following information shall be provided:   

a. Reference Designation.

b.  Serial Number

c. Cage Code (i.e. Mfg Part No.)

d. Item Description

e. LRU Cost

f. Mean Time Between Failure (MTBF)

3.4.1  90 DAY SPARES

The contractor shall provide a recommended spares list for support of a deployed system for 90 days.  Ninety days spares kits shall include LRUs with an MTBF lower than 20,000 hours.  The kit shall be prepared for organizational level (shipboard) repair which includes the removal and replacement of LRUs and chassis mounted parts.   

3.4.2  ONE YEAR SPARES

The contractor shall provide a recommended spares list of LRUs to support systems/equipments. These spares will be located at a Navy interim stock point (SSC SD).  The spares list shall separately price all items required for organizational level support.  The list shall include items required for installation and checkout.  

3.4.3 FACTORY SPARES KIT

The contractor shall provide a recommended spares list of LRUs to support fielded systems/equipment by a Navy designated on-site representatives.   The spares list shall separately price all items required for organizational level support.  The list shall also include all modules or special tools required for defective module identification as well as a comprehensive set of LRUs to repair a defective system at designated installation sights.  

3.5  SUPPORT EQUIPMENT

The contractor shall use standard commercial tools and test equipment for operation and maintenance aboard ship.  Other than self-test during the satellite log-on process, no automatic test equipment shall be included with the system.  The contractor shall develop a list of all tools and test equipment required for installation, depot support, or to perform equipment alignments of the units.  The contractor shall identify the purpose of the equipment and intended user level (installation, depot, alignment).  Special cables, testers, or proprietary equipments/test programs shall be identified for depot level. 

3.6 TECHNICAL MANUALS

3.6.1 EQUIPMENT MANUALS

The contractor shall provide technical manuals for the organizational level operation and maintenance of the High Performance Modems and related interface equipment to augment the INMARSAT type approved, CN-17 approved,  Nera Saturn Bm Terminals. Two sets of manuals are required per system delivery. At a minimum, the manual(s) shall include:

a. Operational instruction for system installation, operation, and maintenance.

b. Fault isolation procedures including alarm messages and corresponding service codes for all LRUs that are identified by Built-in-Test to a 90% or above confidence level.

c. Wiring diagrams and tables to describe physical and electrical intra-system cabling.

d. Wiring diagrams and tables to describe physical and electrical cabling requirements for interface with other systems.

e. Block diagrams for satellite signaling and communication sequences.

f. Part lists including part identification at the LRU level visually displayed with system pictures diagrams and drawings.

g. System technical data.

3.6.2 EQUIPMENT MANUAL SUPPLEMENTAL DATA

The contractor shall provide supplemental data to augment the equipment manual(s) to assure the manual(s) is fully acceptable for use in shipboard repair.  

3.6.3 TECHNICAL MANUAL-ELECTRONIC AVAILABILITY

The contractor shall ensure that the equipment manuals are electronically available. PDF format is acceptable

3.7      TRAINING

3.7.1 SHIPBOARD TRAINING

The contractor shall provide training concurrent with installation of High Performance Modems and related interface equipment. The government shall have the flexibility of conducting High Performance Modems and related interface equipment installation and training with in-house resources.

3.7.2 TRAINING MATERIALS

The contractor shall provide a copy of all training materials. Whenever format or content are changed, the contractor shall submit the specified changes.  All training materials, including training aids and instructor guides prepared by the contractor shall be provided to the government for reproduction and distribution. 

3.7.3 ORGANIZATIONAL MAINTENANCE TRAINING

The contractor shall conduct organizational level maintenance training concurrent with the installation of High Performance Modems and related interface equipment.  Training materials, including training aids, and instructor guides shall be prepared.  All training materials prepared by the contractor shall be provided to the Government.  The training shall follow the content requirements listed in Attachment A of this SOW.

3.7.3.1  MAINTENANCE TRAINING MEDIA
The contractor shall develop a maintenance training course for the High Performance Modems and related interface equipment. The contractor shall provide an outline of the training proposed.  The maintenance training shall expand upon the structure and content of the shipboard maintenance training course requirements listed in Attachment A of this SOW.

3.7.4  ORGANIZATIONAL OPERATOR TRAINING.

The contractor shall provide organizational level operator training concurrent with the installation of the High Performance Modems and related interface equipment.  No more than four students shall attend each class.    Training materials, including training aids, and instructor guides shall be prepared.  All training materials prepared by the contractor shall be provided to the Government. The training must follow the content requirements listed in Attachment A.

3.7.4.1 OPERATOR TRAINING MEDIA

The contractor shall develop an operator-training course for the High Performance Modems and related interface equipment.  The contractor shall provide an outline of the training proposed. The operator training shall expand upon structure and content of the shipboard operators course.  

3.7.5 FACTORY OPERATOR/MAINTENANCE TRAINING

The contractor shall provide factory maintenance training to Government and/or support contractors who have a working knowledge of electronics, test equipment and satellite terminal maintenance.    Training materials, including training aids, and instructor guides, shall be prepared.  All training materials prepared by the contractor shall be provided to the Government . The contractor shall provide training in accordance with the outline identified in Attachment A.

3.8.    INSTALLATION SUPPORT 

3.8.1 HIGH PERFORMANCE MODEM & RELATED INTERFACE EQUIPMENT HOOK-UP SUPPORT

The contractor shall provide support for the installation of High Performance Modems and related interface equipment to augment the INMARSAT type approved, CN-17 approved,  Nera Saturn Bm Terminals.  The support shall be limited to cable hookup, test, LRU replacement, and warranty validation.   The government reserves the right to install each new unit. 

3.9 DEPOT SUPPORT

The contractor shall provide depot repair support of LRUs for the High Performance Modems and related interface equipment.

3.9.1   DEPOT MAINTENANCE

Depot maintenance shall include the repair of modules and shall include the activities of inspection, testing, repair modification, alteration, modernization, conversion, overhaul, reclamation and/or the rebuilding of parts, assemblies, components and equipments.   Depot support shall also be used for the repair of modules that have been determined not to be covered by warranty.

3.10 ENGINEERING, INSTALLATION AND TECHNICAL SERVICES 

The contractor shall provide engineering and support services including installation, checkouts, operational use, troubleshooting, system modification as well as system upgrades based on pre-planned product improvements. 

3.10.1  ENGINEERING SERVICES

Engineering services shall include studies into system failure analysis, methods for improving system reliability, and impacts to system interoperability imposed by product upgrades. 

3.10.2  INSTALLATION SERVICES

Installation services shall include the foundation modifications; bulkhead penetrations, cable runs, and cable connectorization required in support of High Performance Modems and related interface equipment.  
3.10.3  TECHNICAL SERVICES

Technical services shall include shipboard repair services defined to include troubleshooting, LRU replacement and system checkouts.

3.10.4 PRE-PLANNED PRODUCT IMPROVEMENT

The contractor shall propose a pre-planned product improvement engineering proposal that demonstrates that the proposed equipment has the capability of supporting non-channelized satellite service by modifying the proposed equipment’s software or firmware. Non-channelized service concept is that the Navy procures bulk space segment in each ocean area, rather than ordering individual channels, with the Navy managing access to that space segment.  As defined in SPAWAR Systems Command satellite lease services contract N00039-02-D-2301, Stratos Mobile Networks, 6901 Rockledge Drive, Suite 900, Bethesda, MD  20817, the goal of this “non-channelized service” is to provide the Navy with more flexibility in tailoring space segment allocations to meet mission requirements. The engineering proposal for hardware modification shall be based on supporting the non-channelized service statement of performance objectives given in Attachment B. 

3.11   TASK ORDER REPORTING

The contractor shall provide contract and project status including equipment delivery schedules, delivery order status, technical issues, quality control, deficiencies, warranty failure tracking and repair, depot support, outstanding actions and funding expenditures when specified in each delivery/task order.

3.12
CONTRACT SUPPORT CONFERENCES

The contractor shall be required to host conferences, reviews and audits to ensure a firm understanding of the contract and program requirements

3.13 WARRANTY STATUS

3.13.1 HIGH PERFORMANCE MODEM EQUIPMENT STATUS

The contractor shall disclose warranty repair status of High Performance Modems and related interface equipment specified in this contract. After Action status reports shall include the following: 

1. Ship’s Name & Hull number
2. Location of service and date of service
3. Brief description of the problem and corrective action taken.  
4. LRUs replaced shall be identified by the Manufactures Part number and name. 

3.13.2  SATURN-BM EQUIPMENT STATUS

For ships requiring non-manufactures warranty service on standalone Saturn-Bm terminal or Saturn-Bm terminals with antenna handover units, the contractor shall provide an after-action status which shall include: 

1. Ships Name & Hull number
2. Location of service and date of service
3. Brief description of the problem and corrective action taken.  
4. LRUs replaced shall be identified by the Manufactures Part number and name. 

ATTACHMENT A:

TRAINING  COURSE SUBJECT REQUIREMENTS 

	Course Title
	High Performance Modem & Related Interface Equipment
	Factory Training

	Course Length
	2-HRS OPR
	1-HR MAINT
	40-HRS OPR/MAINT

	Introduction
	X
	X
	X

	System Overview
	X
	X
	X

	Hardware Description
	X
	X
	X

	Below Deck Equipment
	X
	X
	X

	Interconnect Cabling
	X
	X
	X

	Peripheral Equipment
	X
	X
	X

	Install Requirements
	
	X
	X

	System Operations
	X
	
	X

	Start-up/Initialization
	X
	
	X

	Program Configuration
	X
	
	X

	128kbps synch Data Call
	X
	
	X

	64kbps synch Data Call
	X
	
	X

	Theory of Operation
	X
	X
	X

	Functional Block Diagram
	X
	X
	X

	Modem/Related Equipment
	X
	X
	X

	Fault Isolation
	
	X
	X

	Isolate to LRU’s
	
	X
	X

	Self Test Features
	
	X
	X

	Fuses and Test Points
	
	X
	X

	Gyro Interface
	
	X
	X


Notes: 

1. For Shipboard training, class size shall be limited to 4-students.

2. For Classroom training, class size shall be limited to 8-students.

3. Factory operator/maintainer course shall be at least 30% hands-on equipment operation.

4. Factory operator/maintainer course shall take place over 5 concurrent working days

ATTACHMENT B:

NON-CHANNELIZED SERVICE PRE-PLANNED PRODUCT IMPROVEMENT

STATEMENT OF OBJECTIVES


When requested by the Government, the contractor shall propose methods for maximizing the allocation and usage of available space segment resources within the constraints provided.  Such methods for improved services may include but not limited to the following:

· Propose a means for dynamically assigning space segment from a space segment pool.  The user shall request and automatically receive space segment allocation from the space segment pool. Once the user has completed the information exchange, the space segment resource shall be returned to the space segment pool.   

· In the case where there are more users than available space segment, the proposed service could also ensure that all designated users have access to available bandwidth in the space segment pool. Access schemes employing methods of contention are acceptable. 

· Proposal may include schemes that support an asymmetrical architecture configuration.  

· Identify potential methods to minimize shipboard operator requirements with respect to Nera Saturn-Bm system configuration.


Constraints imposed by U.S. Navy requirements: 

· Any shipboard hardware required to implement non-channelized service will not inhibit the functionality of existing Nera Saturn Bm terminals.

· The ship shall initiate non-channelized service using the same shipboard terminal operational procedure as that employed for legacy and enhanced mode services.  

· All circuits shall be individually NSA Type I bulk-encrypted at the Navy point of presence prior to transmission to the servicing LES.  Additionally, all corresponding shipboard transmissions shall be NSA Type I bulk-encrypted.

· Minimum aggregate of usable bandwidth is 32kbps.

INMARSAT Authorization is required.
INMARSAT-B HIGH PERFORMANCE MODEM AND RELATED INTERFACE EQUIPMENT PRODUCT

FUNCTION SPECIFICATION

1. SCOPE


1.1. This specification establishes the performance, design, test, manufacture, and acceptance requirements for the High Performance Modem and related interface equipment that augments the INMARSAT Type Approved, CN-17 Approved, Nera Saturn-Bm terminal.  

2. APPLICABLE DOCUMENTS

2.1. Government Documents:  The following documents form a part of this specification to the extent specified herein.  In the event of a conflict between the documents referenced herein and the contents of this specification, the text of this specification shall be considered a superseding requirement. 


FCC Part 15.B

Radio Frequency Devices -- Class B Requirement 



Application for copies should be addressed to Superintendent of Documents, US 


Government Printing Office, Washington, D.C. 20402-9371.

2.2. Non-Government Documents: The following documents form a part of this specification to the extent specified herein.  In the event of a conflict between the documents referenced herein and the contents of this specification, the text of this specification shall be considered a superseding requirement. 


ASTM D-3591

Standard Practices for Commercial Packing.


ASTM D-4169

Performance Testing of Shipping Containers and Systems, 




Practice of. 



Applications for copies should be addressed to American Society for Testing and 


Materials, 1916 Race Street, Philadelphia, PA 19103.

2.3. Other Documents: The following documents form a part of this specification to the extent specified herein.  In the event of a conflict between the documents referenced herein and the contents of this specification, the text of this specification shall be considered a superseding requirement. 


INMARSAT-B SDM INMARSAT-B System Definition Manual Class 2, Issue 3 CN-18



Published by International Maritime Satellite (INMARSAT) Organization 40 


Melton Street London NW1 2EQ England 


EN55022 Class B
European Norm- Electromagnetic Compatibility (Radiated)


EN50082-1

European Norm- Electromagnetic Compatibility (Immunity)


EN 60950

European Norm- Safety 



Applications for copies should be addressed to European Committee for 



Electrotechnical Standardization (CENELEC), Rue De Stassart 35, Bruxelles, B-


1050, Belgium.

2.4 Order of Precedence:  In the event of a conflict between the text of this document and the references cited herein, the text of this document takes precedence.  Nothing in this document however, supersedes applicable laws and regulations unless a specific exemption has been obtained.

3. REQUIREMENTS

3.1. Item Definition:  The integrated High Performance Modem and related interface equipment shall augment the INMARSAT Type Approved, CN-17 Approved Nera Saturn-Bm configuration. Operating in conjunction with the Saturn-Bm terminal, the designated hardware shall provide mobile communications capabilities for Naval applications over the INMARSAT Lease Satellite Constellation.  The Saturn-Bm terminal with the integrated High Performance Modem and related interface shall be capable of communicating reliably with the INMARSAT CN-17 compliant Coast Earth Stations (CES) in both the 128kbps and 64kbps enhanced service modes.  In addition, the high performance modem and related interface equipment shall not inhibit nor degrade the existing functionality of the Saturn-Bm terminal including antenna handover operation.  

3.1.1. Interface Definitions:  The integrated High Performance Modem and related interface equipment for augmenting the INMARSAT Type Approved, CN-17 Approved Nera Saturn-Bm terminal shall provide the following functional interfaces.



System Interface: An interface unit capable of processing the Saturn -



Bm Antenna’s or antenna handover unit’s L-band transmit and receive 



frequencies for data communications via the High Performance Modem. The 


required interface shall neither inhibit nor degrade the uplink and downlink 


antenna control frequencies between the antenna or antenna handover unit and 


Main Control Unit (MCU). Additionally, the interface shall neither inhibit nor 


degrade the power supplied by the MCU that is required to stabilize the antenna. 


In relation to the integrated High Performance Modem , the RF interface unit 


can be supplied as either an internal or external add-on to the modem or some 


combination thereof. 



Ship's Power/Frequency Input:  115VAC ±10%, 60Hz ±5%



Data Interface: Reconfigurable from RS-232 to EIA-530, serial data port, Hayes 


Compatible commands. 

3.2. Characteristics:  The integrated High Performance Modem and related interface equipment configuration shall be in accordance with the performance and physical characteristics specified in sections 3.2.1. and 3.2.2.

3.2.1. Performance:  The performance characteristics of the integrated High Performance Modem and related interface equipment shall be as specified in sections 3.2.1.1 through 3.2.1.14.

3.2.1.1. Operating Radio Frequency Band:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall be capable of accepting the following transmit and receive frequencies ranges specified in a. and b.




a.  Transmit band:
1626.5 MHz to 1646.5 MHz




b.  Receive band:
1525 MHz to 1545 MHz

3.2.1.2. Gain-to-Noise Temperature Ratio:  Operating in conjunction with the Saturn-Bm terminal , the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s capability for providing a Gain-to-Noise Temperature ratio (G/T) of equal to or greater than -4dB/K at 5º elevation angle under clear sky conditions.

3.2.1.3. EIRP: Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s capability for providing a maximum nominal transmit EIRP of 33dBW per carrier in the direction of the satellite.

3.2.1.4. Antenna(s) Control:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s capability for establishing satellite acquisition and then maintaining alignment (satellite tracking) of the antenna beam when the antenna is pointed at the satellite.  

3.2.1.5. Satellite Acquisition:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s capability for acquiring a satellite over the range of satellite coverage zones specified in 3.2.1.12 of this specification. 

3.2.1.6. Satellite Tracking:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s capability to automatically track an acquired satellite over a range of satellite coverage zones (footprints) specified in 3.2.1.12 in both a single and two antenna (antenna hand-over) configuration.  

3.2.1.7. Fault Condition:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s capability for automatically detecting and reporting system faults/alarms during lease channel operations.  The integrated High performance Modem and related interface equipment may have independent Fault detection provided by means of a system self test.  The system self test shall provide indications of which module(s) is defective.  Shipboard maintenance actions shall consist of module removal and replacement to the Lowest Replaceable Unit (LRU).

3.2.1.8. On-demand Dial-up Services:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade or inhibit the Saturn-Bm’s capability for supporting 16kbps digital voice, 9.6kbps G3 facsimile, 9.6kbps asynchronous data, and 64kbps synchronous data on the on-demand satellite coverage zones defined in 3.2.1.12 of this specification.

3.2.1.9. 64kbps Data (Legacy Service):  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade or inhibit the Saturn-Bm’s capability for supporting legacy 64 Kbps high speed data (HSD) service on the lease satellite coverage zones defined in 3.2.1.12 of this specification. 

3.2.1.10. 64kbps Data (Enhanced Services):  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall provide the capability for supporting a 64kbps synchronous enhanced data service on the lease satellite coverage zones defined in 3.2.1.11 of this specification.  The 64kbps enhanced data service shall operate in 50Khz of satellite bandwidth. Bit Error rate measured at the modem’s data port shall equate to 10-6 or less 99% of the time (performance parameters equivalent to INMARSAT SDM requirements for Standard Lease Mode services).  

3.2.1.11. Emission Control (EMCON):  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s key operated transmit disable circuit.  While the system is in EMCON (radio silence), the system shall operate in receive only mode.  As a minimum, the terminal handset shall display a visual indication that transmit is disabled when the EMCON key on the Saturn-Bm Main Control Unit (MCU) has been turned to the EMCON condition. 

3.2.1.12. Satellite Coverage Zones:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade or inhibit the Saturn-Bm’s capability for establishing and providing communication operations in the following Satellite Ocean Regions specified in (a) through (h).




On-Demand Satellite Coverage Zones:  





a.  178ºE 
  POR





b.    54ºW
  AOR-W





c.    15.5ºW
  AOR-E





d.  64.5ºE 
  IOR




Lease Channel Satellite Coverage Zones:





e.   98ºW
  AOR-W LEASE





f.   25º E    
AOR-E  LEASE





g.  109º E   
IOR  LEASE





h.  142( W
POR LEASE

3.2.1.13. 128Kbps Synchronous Data: Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall provide the capability for supporting 128 kbps enhanced service on the Lease Channel satellite coverage zones defined in 3.2.1.12 of this specification. The 128kbps enhanced data service shall provide reliable operations in 100kHz of satellite bandwidth spectrum. Bit Error rate measured at the modem’s data port shall equate to 10-6 or less 99% of the time (performance parameters equivalent to INMARSAT SDM requirements for Standard Lease Mode services).     

3.2.1.14. Antenna Hand-over Capability: Operating in conjunction with the Saturn-Bm terminal that includes the antenna handover modification, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the systems capability to provide hand-over, or automatic switching between antennas to maintain a continuous line of sight to the satellite. 

3.2.1.15. Automatic Link Establishment: Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall provide the capability for supporting the “Hot Dial” Function on the Saturn-Bm terminal. By changing the state of the Data Terminal Ready (DTR) signal being provided to the (DCE) High Performance Modem Data Port, the system should automatically establish a data call with the designated Land Earth Station Operator.

3.2.1.16. Operator Interface Control &Monitor:  Operating in conjunction with the Saturn-Bm terminal, the integrated High Performance Modem and related interface equipment shall neither degrade nor inhibit the Saturn-Bm’s operator interface (MCU Handset) from displaying/reporting system information as well as allowing operator interaction with various system functions including but not limited to; signal level, alarm status & information, ocean region information, antenna position, heading information, port configurations, and handset illumination control.

3.2.2.  Physical Characteristics:  The integrated High Performance Modem and related interface equipment shall consist of 19 inch rack mountable units. The designated equipment shall include all the required interface cables including RF/IF transmission, control, and power cables as required for connection into the Saturn-Bm terminal and external power supply.

3.2.2.1. Weight:  The integrated High Performance Modem and related interface equipment weight installed shall not exceed 26 pounds. 

3.2.2.2. Dimensions:  The Saturn-Bm terminal below deck equipment is installed in a Navy shipboard equipment rack that measures 19 inches wide by 60 inches high by 20 inches deep. The integrated High Performance Modem and related interface equipment shall be installed into the same equipment rack.  The volume available for the High performance modem and related interface equipment is specified in below.




a.
Hardware unit(s)   (W x H x D) inches cubed--19 x 6 x 20 

3.2.2.3. Equipment Interconnection:  The integrated High Performance Modem and related interface equipment shall be interconnected with the Saturn-Bm terminal below deck equipment by interconnection cable(s).  The interconnection cable(s) shall be capable of allowing full communication operation (data, and system command/control).

3.2.3. Maintainability:  Maintenance actions for the integrated High Performance Modem and related interface equipment configuration shall include organizational level and vendor level support.  Organizational maintenance shall be conducted by ship's force, Fleet Technical Support Centers (FTSC's), and SPAWAR System Center technical representatives using manufacturer supplied equipment/information and general purpose test equipment and tools.  Maintenance actions shall consist of module replacement to the Lowest Replaceable Unit (LRU).  Defective modules will be shipped to a shore-based activity for OEM repair, replacement, or disposal. The maintenance depot shall be a contractor facility, e.g. OEM.

3.2.4. Environmental Conditions:  The integrated High Performance Modem and related interface equipment shall comply with the environmental specifications listed in sections 3.2.4.1 through 3.2.4.2.   

3.2.4.1. Ambient Temperatures: The integrated High Performance Modem and related interface equipment shall operate under the following temperature conditions:  0ºC to +50ºC  

3.2.4.2. Relative Humidity: The integrated High Performance Modem and related interface equipment shall operate in relative humidity of up to 95 percent.

3.3. Design and Construction:  The integrated High Performance Modem and related interface equipment shall meet and/or exceed all performance specifications relating to design and construction requirements specified by this document.

3.3.1.1. Electromagnetic Susceptibility:  The integrated High Performance Modem and related interface equipment configuration shall meet or exceed all Electromagnetic Emissions and Electromagnetic Susceptibility specifications specified in 3.3.1.1 through 3.3.1.2.

3.3.1.1.1. Electromagnetic Emissions:  The integrated High Performance Modem and related interface equipment configuration shall meet and/or exceed all requirements specified in FCC part 15, Class B for Radio Frequency Devices as well as the emission requirements specified in EN 55022 Class B. 

3.3.1.1.2. Electromagnetic Susceptibility:  The integrated High Performance Modem and related interface equipment configuration shall meet or exceed all requirements specified in EN 50082-1 immunity requirements.
3.3.1.2.  Safety:  The integrated High Performance Modem and related interface equipment shall be designed, fabricated, shielded and operationally configured to meet or exceed all safety requirements specified in EN 60950.
4.  QUALITY ASSURANCE PROVISIONS.

4.1. General:  The integrated High Performance Modem and related interface equipment  configuration shall conform to the quality assurance provisions specified in section 4.1.1. and 4.1.2

4.1.1. Responsibility for Inspection:  Unless otherwise specified in the contract or purchase order, the performance of all tests, verifications and certifications are the responsibility of the contractor.

4.1.2. Quality Conformance Inspection:  The integrated High Performance Modem and related interface equipment configuration shall conform to all the requirements specified in this document.  The absence of any inspection requirements in this specification shall not relieve the contractor of the responsibility of assuring that all products or supplies submitted to the government for acceptance comply with all requirements of the contract.  Sampling in quality conformance does not authorize submission of known defective material, either indicated or actual, nor does it commit the Government to acceptance of defective material. 

5. PACKAGING.

5.1. Preservation, Packaging, Packing, and Marking.   Unless otherwise specified herein, preparation for delivery shall be in accordance with applicable levels of preservation, packaging, and marking specified in ASTM D-3951 for commercial procedures and tested in accordance with ASTM D-4169.

6. NOTES.

6.1. INMARSAT Authorization:  It shall be the Manufacturer’s responsibility to ensure that the High Performance Modem and related interface equipment achieves all required INMARSAT authorizations. As a minimum, the manufacturer shall provide a written declaration of conformance from the INMARSAT Organization which states that 1) the proposed equipment does not invalidate the existing Saturn-Bm terminal INMARSAT Type Approval, 2) the proposed equipment does not invalidate the Saturn-Bm terminal INMARSAT CN-17 Approval Status, and 3) the proposed equipment meets all INMARSAT operational compliance requirements for non-standard lease services supported by INMARSAT-B High Performance Modem and related interface function specification. 
6.2. System Interoperability:  The integrated High Performance Modem and related interface equipment configuration shall neither inhibit nor degrade the current functionality of the Saturn-Bm system.   
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