
OPERATIONAL REQUIREMENTS DOCUMENT

LIGHTWEIGHT SHF SATELLITE COMMUNICATIONS TERMINALS
1.  General Description of Operational Capability.


a.  Mission Area.  In response to a validated joint requirement, initial operating requirements were defined in 1972 for a shipboard Super High Frequency (SHF) satellite communications (SATCOM) terminal to provide high data rates for SURTASS T-AGOS platforms and jam-resistant voice and data circuits for major combatants beyond line of sight (BLOS).  The major combatants also required low probability of intercept (LPI), direct access to the Defense Communications System (DCS), and higher capacity than provided by Ultra High Frequency (UHF) SATCOM.  The AN/WSC-6(V) SHF shipboard terminal was developed to use the Defense Satellite Communications System (DSCS), the only SATCOM system that satisfied these requirements.  Since fielding of Extremely High Frequency (EHF) space segment and shipboard terminals for protected communications, Navy’s SHF SATCOM requirement has transitioned to unprotected interoperable high capacity voice, data, and video for combatants and flag-capable ships, and reliable Joint/NATO-interoperable low probability-of-intercept (LPI), secure information exchange at medium-to-high data rates for fleet flag ships.  Only DSCS SHF continues to provide the required global connectivity among fleet units, Joint Forces, Allied and NATO Forces, and Naval Command, Control, Communications, Computers and Intelligence (C4I) commands.  This Operational Requirements Document (ORD) update supersedes ORD 318-094-92, entitled “Operational Requirements Document for Lightweight SHF Satellite Communications Terminals” dated 2 September 1992 and pertains only to SHF X-band SATCOM terminals.


b.  System.  DSCS II/III, DSCS Follow-on (FO), and NATO III series satellites, operating in the SHF band, provide high-capacity, reliable, low probability-of-intercept LPI), secure and jam-resistant communications to Joint and Allied Forces, fixed and mobile.  Currently, SHF capability is deployed on numbered Fleet Commander flag ships, aircraft carriers (CVs/CVNs), flag-capable amphibious ships, and Surveillance Towed Array Sensor (SURTASS) platforms via the AN/WSC-6(V)1 through AN/WSC-6(V)4 SHF SATCOM terminals.  One aircraft carrier and some amphibious flag-capable ships continue to use QUICKSAT systems composed of AN/WSC-6(V)1 terminals and modified AN/TSC-93B SATCOM equipment comprised of Army, Navy, and Air Force SHF SATCOM components.  The purpose of this ORD update is to expand the operational requirement for SHF SATCOM capability to all LCCs, AGFs, SURTASS, CVs/CVNs, LHAs/LHDs, flag-configured and new construction LPDs, Tomahawk- or Aegis-capable CGs/DDGs/DDs, Combat Logistic Force (CLF) ships, and Mine Countermeasures Support Ship (MCS) through a combination of modifications to existing production SATCOM terminals and provision of additional AN/WSC-6(V) terminal variants matched in capability to individual ship mission requirements.  SSNs also require a wideband capability provided in conjunction with the modified submarine high data rate (SUB HDR) program.


c.  Concept of Operations.  The DSCS and NATO III series of satellites provide greater bandwidth, lower probability-of-intercept (through SHF terminal antenna characteristics), and greater jam-resistance than either UHF SATCOM or High Frequency (HF) communications.  DSCS III satellites were originally designed with relatively low-power transponders to support connectivity between strategic large fixed-site SATCOM terminals.  The DSCS III channels, which vary from 40 to 85 MHz in bandwidth, can accommodate multiple users.  Since Desert Storm, operational use of DSCS has transitioned from strategic to tactical emphasis.  This trend will continue in the foreseeable future.  The new user community for DSCS consists of smaller, more mobile terminals resulting in a DSCS space segment that is limited by available transponder power instead of available bandwidth.  Therefore, changes in the terminal segment that result in improved link characteristics translate directly into increased data rate (less unused bandwidth).  Increasing SHF service to significant numbers of tactical users will require that efficient terminals be installed.  AN/WSC-6(V) variants will meet the diverse needs of the various users and platforms, utilize a common logistics and training support structure, and permit implementation of continuous improvements via modular design.  Among the menu of services available via SHF are the Defense Information Systems Network (DISN), Global Command and Control System (GCCS), Joint Maritime Command Information System (JMCIS), Contingency Tactical Air Control System (TACS) Automated Planning System (CTAPS), Advanced Narrow Band Digital Voice Terminal (ANDVT), worldwide direct dial STU-III capability, PC-to-PC transfer via STU-III, teleconferencing, Tactical Data Information Exchange Systems (TADIXS), broadcast record message traffic, Manual Relay Center Modernization Program (MARCEMP), Tomahawk Mission Planning packages and updates, imagery support, DSN Telephone/ISDN Access, Joint Deployable Intelligence Support Service (JDISS), Joint Worldwide Intelligence Communications System (JWICS), Unclassified-but-Sensitive Internet Protocol Router Network (NIPRNET), Secret Internet Protocol Router Network (SIPRNET), Video Information Exchange System (VIXS)/Video Teleconferencing (VTC), Streamlined Alternative Logistic Transmission System (SALTS), and Tactical Environmental Support System/Navy Integrated Tactical Environmental Subsystem (TESS/NITES).
2.  Threat.  No change to existing text; updated threat document reference.

3.  Shortcomings of Existing Systems.  Following text added:  “Extremely High Frequency (EHF) SATCOM is even more robust than SHF SATCOM, but extremely limited in capacity by the current configuration.”

4.  Capabilities Required.  Key performance parameters are designated by an asterisk (*).  Wherever an objective value has not been cited, the objective value equals the threshold value.


a.  Terminal Performance.  The SATCOM terminal modifications and variants provided must support joint, theater and service-unique command, control, communications, support and intelligence circuits for voice, data, video and imagery to the extent they are required on each SHF-equipped platform.  The terminal variants shall support these required circuits at a combined non-anti-jam (AJ) data rate of 64 Kbps* (Threshold) to 1.024 Mbps (Objective) for non flag-capable ships, based on operational requirements, and at a combined non-AJ data rate of 768 Kbps* (Threshold) to 2.048 Mbps (Objective) for flag-capable ships.  SURTASS terminals will support data transmission at 9.6 Kbps* for shore-to-ship circuits and 144 Kbps* for ship-to-shore transmission.  Terminal performance should be maximized to support operations to include one flag ship, two CVBGs and two ARGs within the anticipated afloat C4I subnet DSCS apportionment.  The new terminal variants should be interoperable with radio room systems that have an Open Systems Architecture (OSA) approach for data transfer and control.  Terminal variants shall be capable of operating with one transmit carrier and up to three receive carriers (including beacons) (threshold).  All terminal variants procured against this ORD shall meet or exceed the X-band antenna gain-to-noise temperature ratio requirement for Type E earth terminals* as described in MIL-STD 188-164.

b.  Jam-Resistant Communications.  Terminal variants installed on flag  ships and flag-capable ships will be capable of supporting jam-resistant communications with only the addition of a suitable AJ modem*, such as the Universal Modem System (UMS).


c.  Logistics and Readiness.  This terminal shall be supported to a level consistent with the most critical C4I systems currently deployed aboard the platforms designated in paragraph 7.



(1)  Performance Quality.  The terminal shall operate with an average bit error rate* of less than or equal to 10-5 measured across any 107 interval (threshold).



(2)  Operational Availability.  The terminal shall provide an operational availability (Ao)* greater than or equal to 0.85 (threshold) with an objective of 0.98.  The system mean time between operational mission failure (MTBOMF)* shall be greater than or equal to 300 hours (threshold) with an ( objective of 1200 hours.  The system mean corrective maintenance time for operational mission failures (MCMTOMF)* will be less than or equal to 7 hours (threshold) with an objective of 2.5 hours.  Only terminal failures which degrade terminal transmission or reception will be considered in the calculation of operational availability.

d.  Critical System Characteristics.



(1)  Multi-channel Operations.  Terminal variants installed on flag-capable platforms shall be capable of operating two simultaneous RF carriers with no frequency constraints.


(2)  Size and Weight.  The terminal will be of modular design allowing the best fit system for each platform and permitting economical upgrades as technology matures.  A terminal configuration employing small, low cost, lightweight equipment is the design goal.  The submarine terminal variant should be sized to fit through a standard submarine personnel access hatch; however, terminal components can be assembled below decks.



(3)  Nuclear, Biological, and Chemical Contamination (NBCC), Electromagnetic Interference (EMI), and Wartime Reserve Modes (WARM) Requirements.  The terminal variants shall be fully operable and repairable in a nuclear, biological, and chemical (NBC) environment and decontaminable using standard NBC solvents.  Terminal operation shall not interfere with any other tactical system.  Terminal variants shall meet EMI and compatibility standards for Naval shipboard and shore installations.  A wartime reserve mode requirement for the terminal variants has been reviewed in accordance with SECNAVINST S3070, and it has been determined that the terminal does not meet the required criteria for WARM.



(4)  Environmental Limitations.  Terminals shall be capable of fully operating during sea state five conditions on any of the Navy platforms designated in paragraph 7.  Antennas shall operate in 75-knot winds and survive 100-knot winds.


e.  Information Security.  Terminal variants must possess electrical and functional interface compatibility with existing baseband systems*, including the following INFOSEC devices:  TSEC/KG-84A/C and TSEC/KG-194/194A (threshold).
5.  Integrated Logistics Support.


a.  Maintenance Planning.  The existing Integrated Logistics Support Plan (ILSP) P4110.153H of September 1994 shall be updated as necessary.  Navy policy on Integrated Logistics Support (ILS) shall be followed.  COMSPAWARSYSCOM, as ILS manager, shall tailor support analysis, using, as guides, the general methodologies of Logistic Support Analysis (LSA), Hardware/Manpower Integration (HARDMAN) requirements analysis (outlined in OPNAVINST 5311.7), and Level of Repair Analysis (LORA) to determine the most cost-effective maintenance concept.  At a minimum, organizational level maintenance will be implemented to troubleshoot, remove and replace to the lowest replaceable unit (LRU) level.  Screening of all turn-in items will be conducted at the intermediate level to determine failure condition prior to shipment to depot for repair/refurbishment.


b.  Support Equipment.  The terminal variants will utilize general purpose support equipment and minimize requirements for special purpose support equipment.  Since these terminal variants are NDI, there are no operational requirements for BIT/BITE and CASS compatibility.


c.  Human Systems Integration. The new terminal variants will comply with the SPAWAR “User Interface Specification for the Joint Maritime Command Information Systems”.  The existing SHF SATCOM Navy Training Plan (NTP), NTP E-70-7905E, of October 1994 will be revised to accommodate the increased number of SHF-capable platforms.


d.  Computer Resources.  Not applicable.


e.  Other Logistics Considerations.  



(1)  Sparing for deployed equipment will be managed by Navy Inventory Control Point (NAVICP), Mechanicsburg, PA.  Interim spares will be in place and replenished until the Material Support Date (MSD).  CALS compatibility will not be an operational requirement as these NDI terminal variants will be supported by technical data derived for the terminal’s initial customer base.



(2)  If used, hazardous material will be used and disposed of over the life cycle such that the lowest cost is incurred to protect human health and the environment.

6.  (U)  Infrastructure Support and Interoperability.  This ORD has been assigned a Joint Potential Designator (JPD) of “Joint Interest.”


a.  Command, Control, Communications, and Intelligence.  The new SHF SATCOM variants will continue to support Joint and Allied interoperability and function effectively in the C4I environment over an extended number of years through existing shore segment interfaces and Standardized Tactical Entry Points (STEPs).  The terminal variants shall readily accept pre-planned product improvements (P3I) to allow the terminal to progress through the phases of C4I for the Warrior as well as to ensure continued allied military interoperability via modular INFOSEC capabilities.  Additionally, the terminal variants must meet all interoperability requirements set forth in CJCSI 6212.01A.


b.  Transportation and Basing.  Not applicable.


c.  Standardization, Interoperability, and Commonality.



(1)  The shipboard environment requires an SHF terminal unique from those terminals developed for Ground Mobile Forces (GMF).  The STEP gateway will interface tactical SHF, as well as commercial C- and Ku-band users, with DISN subscribers.  However, because Naval units participate in networks with forces ashore, SHF SATCOM variants must be capable of interoperability with GMF terminals (direct or indirect through gateways).  The terminal design must enable future adoption of the Fixed Satellite Service (FSS) DAMA standard for C-, X- and Ku-bands with the appropriate modems, such as the UMS, when available.  Additionally, indirect interoperability with NATO and other Allied SHF systems will be supported through gateways ashore.  Commonality of terminal components will be maximized among the terminal variants.  AJ core communications shall provide direct interoperability with Joint and Allied Forces.  General purpose, non-AJ connectivity with Joint and Allied Forces may be provided via shore gateways.



(2)  Selection of terminal variants will also be guided by the following tri-service and international standards:




(a)  RFC 1157, A Simple Net Management Protocol (SNMP)




(b)  RFC 1213, Management Information Base for Network Management of TCP/IP-based Internets:  MIB-II




(c)  DSCS Earth Terminal Certification Requirements, DISA, 13 May 1993



(3)  (U)  The following SHF SATCOM Military Standards Profile is applicable to the new terminal variants:




(a)  RF Segment (C, X, & Ku Bands)  MIL-STD-188-164




(b)  FDMA Operation  MIL-STD-188-165




(c)  Demand Assignment  MIL-STD-188-167**




(d)  Control  MIL-STD-188-166**




(e)  TDMA Operation  MIL-STD-188-EEE**




(f)  Frequency Hopping  MIL-STD-188-FFF**




(g)  Noise Coding  MIL-STD-188-GGG**




(h)  Data Transfer  MIL-STD-188-168**




(i)  Satellite Transponder  MIL-STD-169**




**  Effective for procurement planning that commences subsequent to STD approval and publication.



(4)  The system must comply with applicable information technology standards as specified in the DOD Technical Architecture Framework for Information Management (TAFIM), Volume 7, Adopted Information Technology Standards (AITS) and must also comply with the Defense Information Infrastructure (DII) Strategic Enterprise Architecture (SEA).


d.  Mapping, Charting, and Geodesy Support.  Not applicable.


e.  Environmental Support.  Meteorological and oceanographic (METOC) forecasts for potentially damaging conditions will be provided by the OA division aboard ship or as standard services from a joint or service METOC activity.

7.  Force Structure.  The estimated deployment quantities for the SHF satellite communications terminals are as follows:  Fleet Commander flagships (4), SURTASS platforms (10), aircraft carriers (CVs/CVNs) (12), amphibious force flagships (LHAs/LHDs) (11), flag-configured LPDs (2), new construction LPDs (12), Tomahawk- or Aegis-capable CGs, DDGs, and DDs (108), Combat Logistic Force (CLF) ships (13), Mine Countermeasures Support Ship (MCS) (1), SSNs (55), shore trainers (2 per variant), testbed terminal (1 per variant) and SURTASS trainer (1).  No complete spare systems will be required.

8.  Schedule Considerations.


a.  Phase evolution.  The requirements of this ORD may be satisfied in three evolutionary stages as follows:


Step 1:  Modify existing terminals to provide improved capability, including dual-channel operation, for fleet flag and flag-capable ships.


Step 2:  Field new AN/WSC-6(V) variant(s) or equivalent capability (i.e., SUB HDR) for remaining ship classes.


Step 3:  Complete outfitting all required ship classes with SHF capability.


b.  Testing.  Initial DT/OT.  Development Tests (DT) and Operational Tests (OT) were completed for AN/WSC-6(V)2 on fleet flag ships in accordance with Test and Evaluation Master Plan (TEMP) 673-1 Rev 2 dated January 1990.  DT and OT were completed for AN/WSC-6(V)1 on SURTASS ships in accordance with TEMP 673 Rev 2 dated August 1990.  As new SHF terminal variants are installed and production terminal variants are modified to provide new capabilities, an appropriate operational test and evaluation (OT&E) will be conducted.


c.  IOC.  Initial Operational Capability (IOC) is defined as the first shipboard terminal fully operational and supported in accordance with the procurement contract following successful operational testing:


Step 1:
IOC - FY 1997


Step 2:
IOC - FY 1998


d.  FOC.  Full Operational Capability (FOC) is expected to be met in FY 2006 when fully supportable terminals are provided to all ships in all required ship classes.


e.  Technology Insertion.  A modular design will be used in new terminal variants to permit rapid, economical terminal evolution as operational requirements evolve, and/or improved components become available.
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