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PERFORMANCE SPECIFICATION
Global Positioning System-Survey (GPS-S) Replacement System
[bookmark: _Toc273609369][bookmark: _Toc273613558][bookmark: _Toc273614012][bookmark: _Toc283367264]1.  SCOPE 
1.1. [bookmark: _Toc273613559][bookmark: _Toc273614013][bookmark: _Toc283367265]  Scope.  This performance specification establishes the functional and performance requirements for a Global Positioning System-Survey (GPS-S) Replacement System hereafter referred to as GPS-S.  Vendor supplied components are expected to include the following for each system:
	Global Network Satellite System (GNSS) Real Time Kinematic (RTK) GPS receiver (4)
	Survey Controller (4)
	Integrated SAASM Component (4)
	GDF-22 Tribrach Adaptor (4)
	Plumbing Pole with appropriate hardware mount (4)
	Battery Chargers (4)
	Batteries (as required)
	GNSS to Survey Controller cable (if required)
	GNSS to SAASM cable (if required)
	GNSS to radio cable for man portable configuration (if required)
	GNSS to radio cable for vehicle mounted configuration (if required)
	Cable to connect Data Controller to Government Furnished Laptop (if required)
	AC power cable (4)
	DC power cable (4) 
	Transport Cases 
	Post Processing Software 
	Height Rod (Base Station only)
	Operator’s Manual 
	
1.2. [bookmark: _Toc273613560][bookmark: _Toc273614014][bookmark: _Toc283367266]  Functional description.  The GPS-S has three primary functions:  collect and process Global Navigation Satellite System (GNSS) satellite signals, perform survey operations, and communicate satellite measurement data to perform real-time, relative survey.  The terms in the following subparagraphs are used to categorize functional requirements in this document.  Unless otherwise specified, use of these terms does not proscribe a specific system architecture or implementation.
[bookmark: _Ref227567271][bookmark: _Toc273614015][bookmark: _Toc283367267][bookmark: _Ref227567349]1.2.1.  GPS-S receiver.  The GPS-S receiver function encompasses those elements needed to acquire, track, and demodulate data from GNSS satellite signals and make the measurements needed to perform GPS-S positioning functions.  The physical elements to implement this function will include an antenna, SASSM compliant receiver/processor, and ancillary support equipment.
[bookmark: _Toc273614016][bookmark: _Toc283367268]1.2.2.  Survey controller.  The survey controller function encompasses those elements needed to perform real-time, on-site positioning using data from the on-site GPS-S receiver and reference station data, perform survey operations, interface with systems/devices external to GPS-S, display information to the operator, and allow the operator to enter data and control the GPS-S.  The physical elements to implement this function will include a processor, software, display and keypad.
[bookmark: _Toc283367269][bookmark: _Ref227567617][bookmark: _Toc273614017]1.2.3.  Communications.  The communications function encompasses those physical elements needed to connect a GPS-S receiver, whether operating as a reference station or roving station to the PRC 117F tactical radio. 

[bookmark: _Toc283367270][bookmark: _Toc273609370][bookmark: _Toc273613561][bookmark: _Toc273614018]2.  APPLICABLE DOCUMENTS 
[bookmark: _Toc273613562][bookmark: _Toc273614019][bookmark: _Toc283367271]2.1.  General.  The documents listed in this section are specified in section 3 of this performance specification.  This section does not include documents cited in other sections of this performance specification or recommended for additional information or as examples.  While every effort has been made to ensure the completeness of this list, document users are cautioned that they must meet all specified requirements documents cited in section 3 of this performance specification, whether or not they are listed. 
[bookmark: _Toc273613563][bookmark: _Toc273614020][bookmark: _Toc283367272]2.2.  Government documents. 
[bookmark: _Toc273614021][bookmark: _Toc283367273]2.2.1.  Standards.  The following standards of the exact revision listed below form a part of this performance specification to the extent specified herein. 

	STANDARDS

	

	MIL-STD-882D
10 Feb 00

MIL-STD-810G
31 OCT 08

	Department Of Defense Standard Practice: System Safety  


Department Of Defense Test Method Standard: Environmental Engineering Considerations And Laboratory Tests 


	MIL-STD-1472F
23 Aug 99
Notice 1
05 Dec 03 

MIL-STD-130
   
	Human Engineering




Identification Marking Of  U.S. Military Property


[bookmark: _Toc390055810][bookmark: _Toc366638313][bookmark: _Toc273614023]
[bookmark: _Toc283367274]2.2.2.  Other government documents, drawings, and publications.  The following other government documents, drawings, and publications of the exact revision listed below form a part of this specification to the extent specified herein.

	GPU-03-105
31 Jan 04


	Security Approval Requirements for Selective Availability Anti-Spoofing Module (SAASM) Host Application Equipment (HAE)


	FGDC-STD-011-2001

GPS SCG
	United States National Grid

GPS Security Classification Guide

	
	

	NIMA TR 8350.2

	Department of Defense World Geodetic System 1984


	ICD-GPS-200D
07 Dec 04 

	NAVSTAR GPS Space Segment/Navigation User Interfaces

	DMA TM 8358.1
Edition 1
20 Sep 90

	DMA Technical Manual, Datums, Ellipsoids, Grids, and Grid Reference Systems

	FGDC-STD-011-2001
Dec 01

ICD AN/PRC 117F

	United States National Grid (USNG)


Interface Control Document AN/PRC 117F Manpack Radio                                                                                                                                                                                                                     

	SAAL-RP
04 Jan 00
	MEMORANDUM, SUBJECT: Development, Acquisition and Fielding of Weapon and Information Systems with Batteries

	
29 C.F.R 1910.145
	
Specifications for Accident Prevention Signs and Tags



	40 C.F.R. 1500-1508
	National Environmental Policy Act Regulations



	Executive Order 12114
	Environmental Effects Abroad of Major Federal Actions



[bookmark: _Toc273613564][bookmark: _Toc273614024][bookmark: _Toc283367275]2.3.  Non-government publications.  The following non-government documents of the exact revision listed below form a part of this document to the extent specified herein. 

	NMEA 0183
01 Jan 02
	Standard for Interfacing Marine Electronic Devices Version 3.01 



	RTCM Paper 194-93/SC104-STD
03 Jan 94
	RTCM Recommended Standards for Differential NAVSTAR GPS Service Version 2.1 




	RINEX 3.00
	RINEX, The Receiver Independent Exchange Format, Version 3.00



[bookmark: _Toc273613565][bookmark: _Toc273614025][bookmark: _Toc283367276]2.4.  Order of precedence.  In the event of a conflict between the text of this performance specification and the references cited herein, the text of this performance specification takes precedence.  Nothing in this performance specification, however, supersedes applicable laws and regulations unless a specific exemption has been obtained. 
[bookmark: _Toc273613566][bookmark: _Toc273614026]



[bookmark: _Toc283367277][bookmark: _Toc273609371]3.  REQUIREMENTS 
NOTE:  Words in italics are defined in Section 6.2 GPS-S Definitions. These definitions are integral to the requirements in this performance specification. 
[bookmark: _Toc273613567][bookmark: _Toc273614027][bookmark: _Toc283367278]3.1.  Item definition.  Each GPS-S shall contain four receivers.  Each receiver shall be capable of functioning as a reference station or roving station. 
[bookmark: _Toc273613568][bookmark: _Toc273614028][bookmark: _Toc283367279]3.2.  Functional and performance requirements. 
[bookmark: _Toc273614029][bookmark: _Toc283367280]3.2.1.  GPS-S receiver.  The GPS-S receiver shall be a Selective Availability Anti-Spoofing Module (SAASM)-based, dual frequency, Precise Encrypted (P(Y))-code receiver.  The GPS-S receiver shall acquire and provide continuous tracking of the L1 and L2 frequencies transmitted from all GPS satellite vehicles (SV) in view. 
[bookmark: _Toc273613569][bookmark: _Toc273614030][bookmark: _Toc283367281]3.2.1.1.  SAASM.  The GPS-S receiver shall implement an approved SAASM.  Approval requirements are specified in GPU-03-105.  All classified GPS information and algorithms shall be within the security boundary of the SAASM.  Classifications are determined by the GPS Security Classification Guide (SCG). 
[bookmark: _Toc273614031][bookmark: _Toc283367282]3.2.1.1.1.  SAASM extended functions.  The GPS-S receiver shall implement Black Crypto Variable monthly (BCVm), Black Group Unique Variable (BGUV), and Black Key Algorithm Update Parameter (BKAUPD) use and Over the Air Re-Key (OTAR), Contingency Recovery, and signal authentication without impacting other performance requirements in this performance specification.
[bookmark: _Toc273614033]a.  The GPS-S receiver shall retain CV keys when turned off and/or  power, battery power, and memory battery power are all absent .
[bookmark: _Toc273614034]b.  The GPS-S receiver shall retain configuration changes made to the Black Key Algorithm (BKA) version or active cryptonet until updated with a subsequent BKAUPD load when turned off and/or  power, battery power, and memory battery power are all absent. 
[bookmark: _Toc273614035]c.  The GPS-S receiver shall retain the SAASM Key Data Processor (KDP) Initialization Parameters (IP) and the CV keys at the end of a legacy mission duration.
[bookmark: _Toc273614036]d.  The GPS-S receiver shall retain all previously loaded CV keys when in any operating mode.  
[bookmark: _Toc273614037]3.2.1.2.  Security.  The GPS-S receiver shall be unclassified when keyed.  The GPS-S receiver shall comply with, and be subject to review and approval, the requirements of GPU-03-105.  
[bookmark: _Toc283367283][bookmark: _Toc273614038]3.2.1.3.  Rollovers.  The GPS-S receiver shall operate through rollovers of the 8-bit Almanac Reference Week in the Navigation Message and the 10-bit GPS transmission week rollover from 1023 to 1024 (i.e., all ones to all zeros) without any interruption of performance or functionality. 
[bookmark: _Toc283367284][bookmark: _Toc273614039]3.2.2.  Code type selection.  The reference station and roving stations shall allow operator selection of the type of GPS code(s) to be used in the navigation solution, Local Area Differential Global Positioning System (LADGPS) solution, and Real-Time Kinematic (RTK) solution as Encrypted (Y)-code only or Mixed.  
[bookmark: _Toc273623348][bookmark: _Toc274208221][bookmark: _Toc283367285][bookmark: _Toc273614040]a.  The power-on default code type shall be Y-code only.
[bookmark: _Toc273623349][bookmark: _Toc274208222][bookmark: _Toc283367286][bookmark: _Toc273614041]b.  If a reference station or roving station does not have a valid CV, it shall still produce a navigation solution, LADGPS solution, or RTK solution based on Course Acquisition (C/A) code measurements.
[bookmark: _Toc273623350][bookmark: _Toc274208223][bookmark: _Toc283367287][bookmark: _Toc273614042]c.  While a reference station or roving station is capable of maintaining a Y-code only solution, it shall incorporate only Y-code measurements into the navigation solution, LADGPS solution, and RTK solution.  
[bookmark: _Toc273623351][bookmark: _Toc274208224][bookmark: _Toc283367288][bookmark: _Toc273614043]d.  If a reference station or roving station is set to Y-code only, is authorized/keyed, and cannot acquire (either by direct Y or C/A handover) and maintain a Y-code solution, it shall not output a navigation solution, LADGPS solution, or RTK solution and shall provide an indication to the operator.  
[bookmark: _Toc283367289][bookmark: _Toc273614053][bookmark: _Toc274208235][bookmark: _Toc273614054]3.2.3.  Manual elevation hold.  The reference station and roving stations shall allow the operator to enter an elevation and command it to use the entered elevation in the navigation solution and LADGPS solution.  They shall automatically revert to normal operation when manual elevation hold is deselected by the operator.  
[bookmark: _Toc283367290][bookmark: _Toc273614056]3.2.4.  Near real-time positioning.  The GPS-S shall provide the following operator selected, near real-time positioning capabilities:  Navigation, LADGPS, and RTK.
[bookmark: _Toc273623365][bookmark: _Toc274208238][bookmark: _Toc283367291][bookmark: _Toc273614057]a.  The solution type shall revert to navigation if LADGPS solution or RTK solution is selected and there is insufficient GPS satellite coverage, availability, or availability of current augmentation data to sustain the selected solution type.
[bookmark: _Toc273623366][bookmark: _Toc274208239][bookmark: _Toc283367292][bookmark: _Toc273614058]b.  The solution type shall revert back to the selected type when GPS satellite coverage, availability, and availability of current augmentation data can sustain the selected solution type.
[bookmark: _Toc283367293][bookmark: _Toc273614060][bookmark: _Toc273623369][bookmark: _Toc274208242][bookmark: _Toc273614061][bookmark: OLE_LINK11][bookmark: OLE_LINK8]3.2.4.1.  Navigation solution.  The reference station and roving stations shall acquire and track L1 and L2 signals as defined in ICD-GPS-200D and provide a navigation solution given normal satellite coverage availability.  
[bookmark: _Toc283367294][bookmark: _Toc273614069]3.2.4.2.  LADGPS solution.  As a minimum, the GPS-S shall implement the following RTCM Paper 194-93/SC104-STD LADGPS augmentation data message types:  Type 1 Differential GPS Corrections, Type 2 Delta Differential GPS Corrections, and Type 9 GPS Partial Correction Set.
[bookmark: _Toc273614070]3.2.4.2.1.  Reference station.  When enabled by the operator, the reference station shall generate LADGPS augmentation data messages and transmit them via the communication function.

[bookmark: _Toc283367295][bookmark: _Toc273614076]3.2.4.2.2.  Roving station.  When enabled by the operator, the roving station shall provide a LADGPS solution when sufficient, current, valid LADGPS augmentation data are available.  
[bookmark: _Toc273623389][bookmark: _Toc283367296][bookmark: _Toc273614081]3.2.4.3.  RTK solution.  As a minimum, the GPS-S shall be capable of performing RTK survey as follows.
[bookmark: _Toc283367297][bookmark: _Toc273614082]3.2.4.3.1.  Reference station.  When enabled by the operator, the reference station shall generate RTK augmentation data messages and transmit them via the communication function.
[bookmark: _Toc273623391][bookmark: _Toc274208264][bookmark: _Toc283367298][bookmark: _Toc273614083]a.  Transmitted correction data shall be unclassified whether the reference station contains a valid CV key or not.
[bookmark: _Toc273623392][bookmark: _Toc274208265][bookmark: _Toc283367299][bookmark: _Toc273614084]b.  Augmentation data shall be transmitted for all SVs currently being received that are at or above an operator selectable elevation mask angle.
[bookmark: _Toc273623393][bookmark: _Toc274208266][bookmark: _Toc283367300][bookmark: _Toc273614085]c.  Transmitted augmentation data shall be current.
[bookmark: _Toc283367301][bookmark: _Toc273614087]3.2.4.3.2.  Roving station.  When enabled by the operator, the roving station shall provide a RTK solution. 
[bookmark: _Toc273623396][bookmark: _Toc274208269][bookmark: _Toc283367302][bookmark: _Toc273614088]a.  SVs for which current, valid RTK augmentation data were received shall be used in the RTK solution.
[bookmark: _Toc273623397][bookmark: _Toc274208270][bookmark: _Toc283367303][bookmark: _Toc273614089]b.  RTK initialization/re-initialization time shall be 30 seconds or less, given normal satellite coverage, availability, and receipt of current RTK augmentation data.
[bookmark: _Toc283367304][bookmark: _Toc273614090]3.2.5.  Post-processed positioning.  The reference station and roving stations shall record the data required to generate a RINEX Version 3.00 GNSS Observation Data File, GNSS Navigation Message File, and Meteorological Data File when an observation session is initiated by the operator.  
[bookmark: _Toc273623400][bookmark: _Toc274208273][bookmark: _Toc283367305][bookmark: _Toc273614092]a.  All GPS data in the files shall be unclassified whether the receiver contains a valid CV key or not.
[bookmark: _Toc273623402][bookmark: _Toc274208275][bookmark: _Toc283367306][bookmark: _Toc273614094]b.  Entry of the “Marker Number” record shall be at the operator’s option.
[bookmark: _Toc273623403][bookmark: _Toc274208276][bookmark: _Toc283367307][bookmark: _Toc273614095]c.  The operator shall be given the capability to enter new “Marker Name”, “Marker Number”, and “Antenna:  Delta H/E/N” at any time during a kinematic survey.
d.  Post-processing data files shall be recoverable in the event of power failure or equipment shut-down while an observation session is open.
[bookmark: _Ref229144168][bookmark: _Toc283367308][bookmark: _Toc273614099]3.2.6.  Position accuracy.  The GPS-S shall meet the position accuracy requirements specified in Table I. 
[bookmark: _Ref229144037][bookmark: _Toc283371602]Table I  GPS-S position accuracy.
	Mode
	Horizontal Circular Error Probable
(CEP)
	Vertical Probable Error (PE)
	Time on Station

	Near Real-Time Solution

	Navigation Solution 1, 2, 4
	≤ 4.0 m
	≤ 4.0 m
	≤ 5 second (sec)

	LADGPS Solution 1, 2, 5, 6
	≤ 1.0 m
	≤ 1.0 m
	≤ 5 sec

	RTK Solution 1, 3,5, 6,7
	≤ 2 cm + 1 ppm 7
	≤ 4 cm + 1 ppm 7
	≤ 5 sec

	Post-Processed

	Point Positioning 1, 2, 4
	≤ 1.0 m
	≤ 1.0 m
	≤ 2 hours


Notes: 
1.	Position Dilution of Precision (PDOP) ≤ 2.57, Geometric Dilution of Precision (GDOP) ≤ 2.8, Horizontal Dilution of Precision (HDOP) ≤ 1.6, Vertical Dilution of Precision (VDOP) ≤ 2.0, Time Dilution of Precision (TDOP) ≤ 1.12.
2.	A minimum of 4 SVs in view above 13 degrees elevation and using broadcast ephemerides.
3.	A minimum of 5 SVs in view above 13 degrees elevation and using broadcast ephemerides.
4.	With respect to World Geodetic System 1984 (WGS 84).
5.	With respect to a reference station.
6.	Current differential correction data are available at the roving station for at least the minimal set of SVs satisfying the criteria of Notes 1, and 2 or 3, as applicable.
7.	Parts per million (ppm) of the baseline length.
[bookmark: _Toc283367309][bookmark: _Toc273614101]3.2.7.  Time To First Fix (TTFF).  The reference station and roving stations shall provide a Y-code navigation solution within 5 minutes of a cold start given normal satellite coverage availability. 
[bookmark: _Toc283367310][bookmark: _Toc273614103]3.2.8.  Protection of critical data.  The reference station and roving stations shall protect the critical data against loss due to power failure or when turned off.  The reference station and roving stations shall not be zeroized when turned off or when power is disconnected. 
[bookmark: _Toc283367311][bookmark: _Toc273614104]3.2.9.  Units of measure.  The reference station and roving stations shall allow operator selection of the following units of measure for displayed data: 
[bookmark: _Toc273623413][bookmark: _Toc274208286][bookmark: _Toc283367312][bookmark: _Toc273614105]a.  Distance:  Statute miles, nautical miles, kilometers (km), U.S. Survey Feet, International Feet, International Yards, and meters (to the nearest hundredth).   
[bookmark: _Toc273623414][bookmark: _Toc274208287][bookmark: _Toc283367313][bookmark: _Toc273614106]b.  Velocity:  miles per hour, knots, kilometers per hour, and meters per second. 
[bookmark: _Toc273623415][bookmark: _Toc274208288][bookmark: _Toc283367314][bookmark: _Toc273614107]c.  Date:  Day, month, and year.  
[bookmark: _Toc273623416][bookmark: _Toc274208289][bookmark: _Toc283367315][bookmark: _Toc273614108]d.  Time:  Zulu (UTC) and Local; hours, minutes, and seconds.   
[bookmark: _Toc273623417][bookmark: _Toc274208290][bookmark: _Toc283367316][bookmark: _Toc273614109]e.  Angular:  degrees, minutes, and seconds (DDDMMSS); decimal parts of degrees (DDD.DD); and mils (to the nearest thousandth). 
[bookmark: _Toc273623418][bookmark: _Toc274208291][bookmark: _Toc283367317][bookmark: _Toc273614110]f.  Height:  Feet and meters, positive above the reference surface, negative below. 
[bookmark: _Toc283367318][bookmark: _Toc273614111]3.2.10.  Datums.  The reference station and roving stations shall:
[bookmark: OLE_LINK13][bookmark: OLE_LINK12][bookmark: _Toc273623420][bookmark: _Toc274208293][bookmark: _Toc283367319][bookmark: _Toc273614112]a.  Allow the operator to reference horizontal positions and waypoints to any datum listed in National Imagery and Mapping Agency (NIMA) Technical Report (TR) 8350.2, using the datum transformation parameters in NIMA TR 8350.2. 
[bookmark: _Toc273614113][bookmark: _Toc273623421][bookmark: _Toc274208294][bookmark: _Toc283367320]b.  Accept entry of at least one User-Defined Datum (UDD) sets consisting of dA, dF, dX, dY, dZ, and Military Grid Reference System (MGRS) Row Advance. 
[bookmark: _Toc283367321][bookmark: _Toc273614115]3.2.11.  Height. 
[bookmark: _Ref210720124][bookmark: _Toc274208297][bookmark: _Toc283367322][bookmark: _Toc273614116]      a.  Height-Above-Ellipsoid (HAE).  The reference station and roving stations shall allow the operator to input, display, and output HAE with respect to the WGS 84 ellipsoid.
[bookmark: _Toc274208298][bookmark: _Toc283367323][bookmark: _Toc273614117]      b.  Elevation.  The reference station and roving stations shall allow the operator to input, display, and output elevation [height with respect to the WGS 84 geoid or Mean Sea Level (MSL)].      
[bookmark: _Toc283367324][bookmark: _Toc273614119]3.2.12.  Coordinate systems.  The reference station and roving stations shall allow the operator to input, display, and output horizontal position in the following coordinate reference systems: 
[bookmark: _Toc273623428][bookmark: _Toc274208301][bookmark: _Toc283367325][bookmark: _Toc273614120]a.  Universal Transverse Mercator (UTM), In Accordance With (IAW) Defense Mapping Agency  (DMA) TM 8358.1, with respect to the normal or adjacent zone when horizontal position is within 40 Km of a UTM zone boundary. 
[bookmark: _Toc273623429][bookmark: _Toc274208302][bookmark: _Toc283367326][bookmark: _Toc273614121]b.  Universal Polar Stereographic (UPS) IAW DMA TM 8358.1. 
[bookmark: _Toc273623430][bookmark: _Toc274208303][bookmark: _Toc283367327][bookmark: _Toc273614122]c.  MGRS IAW DMA TM 8358.1. 
d.  Latitude and Longitude:  operator selectable in either 
0. (DDMMSS.SSS N/S and DDDMMSS.SSS E/W) or 
0. (DD.DDDDDD N/S and DDD.DDDDDD E/W) format. 
[bookmark: _Toc273623431][bookmark: _Toc274208304][bookmark: _Toc283367328][bookmark: _Toc273614123]e.  USNG IAW FGDC-STD-011-2001 
[bookmark: _Toc283367329][bookmark: _Toc273614124]3.2.13.  North reference.  The reference station and roving stations shall allow the operator to input, display, and output azimuth with respect to the following north references: 
[bookmark: _Toc273623433][bookmark: _Toc274208306][bookmark: _Toc283367330][bookmark: _Toc273614125]a.  Geodetic (true) north.
[bookmark: _Toc273623434][bookmark: _Toc274208307][bookmark: _Toc283367331][bookmark: _Toc273614126]b.  Grid north.
[bookmark: _Toc283367332][bookmark: _Toc273614131]3.2.14.  Functions.  The reference station and roving stations shall implement the following functions. 
[bookmark: _Toc283367333]3.2.14.1.  Data entry and selection.  The reference station and roving stations shall:
a.  Select and display SV code type (Mixed, All-Y) to be used in near real-time solutions.  All-Y shall be the power-on default.
b.  Accept entry of minimum elevation mask angles for recording SV observables, output of LADGPS and RTK corrections, and use in position solutions. 
c.  Accept entry of position and height of current location and survey markers.
d.  Accept entry of time type (UTC or local), time zone, date and time.
e.  Allow the operator to clear a data entry field and selectively clear a specific alphanumeric character of entered data.
[bookmark: _Toc283367334][bookmark: _Ref10620720][bookmark: _Toc273614137]3.2.14.2.  CV and mission data.  The reference station and roving stations shall provide the capability to:
1.   Load CVs and provide verification to the operator when complete.
1.   Display CV type and status.  (Collecting SV Info, Valid key loaded, No keys installed, Invalid key, and No key for today.)
1.   Zeroize all CV keys and classified GPS data.  Zeroize shall be accomplished in two steps to prevent inadvertent activation, and provide verification of zeroize completion or failure.
1.   Clear mission data (all survey data files, waypoints, routes, and alerts) and provide verification of Clear completion or failure.  The clear function shall not erase cryptovariables.  
[bookmark: _Toc283367335][bookmark: _Toc273614140]3.2.14.3.  Communications function.  The reference station and roving station communications function shall encompass the physical elements needed to connect the receivers to a PRC 177F radio and the survey controller.  The communications function shall not utilize any form of wireless communications such as Bluetooth, etc.
[bookmark: _Toc283367336][bookmark: _Toc273614149][bookmark: _Toc274208332][bookmark: _Toc273614151][bookmark: _Ref10620311]3.2.15.  Electrical power.  The reference station and roving station shall:  
 a.  Operate on rechargeable batteries.
[bookmark: _Toc273614152][bookmark: _Toc273623460][bookmark: _Toc274208333][bookmark: _Toc283367337] b.  Provide a low battery power alert or status.
 c.  Provide a battery orientation diagram that depicts correct battery polarity placement located on or near the battery access.         
[bookmark: _Toc283367338]

[bookmark: _Toc273614158]3.3.  Interface and interoperability. 
[bookmark: _Toc274208340][bookmark: _Toc283367339]      a.  The receiver shall interface via a cable with the PRC 117F tactical radio in accordance with the ICD AN/PRC 117F.
[bookmark: _Toc283367340]	b.  The receiver shall interface with the survey controller via cable connection.
[bookmark: _Toc283367341]	c.  The survey controller shall interface with a laptop computer via a USB cable. 
[bookmark: _Ref10621364][bookmark: _Toc283367342][bookmark: _Toc273614162]3.4.  Support and ownership.
[bookmark: _Ref10538459][bookmark: _Toc283367343][bookmark: _Toc273614180][bookmark: _Toc283367344][bookmark: _Ref18990803]3.4.1.  Battery selection.  All lithium batteries shall be approved for use in accordance with NAVSEAINST 9310.1B and NAVSEA TM S9310-AQ-SAF-010.
[bookmark: _Toc273614186]3.4.2.  Connector caps.  Connector caps shall be provided for all connectors that are not mated during all normal GPS-S operations.  
[bookmark: _Toc3000926][bookmark: _Toc1988424][bookmark: _Toc532100676][bookmark: _Toc526583763][bookmark: _Toc525029292][bookmark: _Toc521210814][bookmark: _Ref10604462][bookmark: _Toc283367345][bookmark: _Toc273614188]3.4.3.  Name plates and product marking.  An identification plate shall be permanently attached to each GPS-S Line Replaceable Unit (LRU).  Identification plates shall be marked in accordance with MIL-STD-130 with the following information:
[bookmark: _Toc273623497][bookmark: _Toc274208370][bookmark: _Toc283367346][bookmark: _Toc273614189] a.  Nomenclature.
[bookmark: _Toc273623498][bookmark: _Toc274208371][bookmark: _Toc283367347][bookmark: _Toc273614190] b.  Design activity Commercial and Government Entity (CAGE) or NATO Commercial and Government Entity (NCAGE) and Part or Identifying Number (PIN).
[bookmark: _Toc273623499][bookmark: _Toc274208372][bookmark: _Toc283367348][bookmark: _Toc273614191] c.  Manufacturer's identification, if different from the design activity CAGE or NCAGE.
[bookmark: _Toc273623500][bookmark: _Toc274208373][bookmark: _Toc283367349][bookmark: _Toc273614192] d.  Acquisition instrument identification number.
[bookmark: _Toc273623501][bookmark: _Toc274208374][bookmark: _Toc283367350][bookmark: _Toc273614193] e.  Serial number.
[bookmark: _Toc273623502][bookmark: _Toc274208375][bookmark: _Toc283367351][bookmark: _Toc273614194] f.  U.S.
[bookmark: _Toc273623503][bookmark: _Toc274208376][bookmark: _Toc283367352][bookmark: _Toc273614195] g.  National Stock Number (NSN).
[bookmark: _Ref211747192][bookmark: _Ref10621553][bookmark: _Toc274208377][bookmark: _Toc283367353][bookmark: _Toc273614196] h.  Item Unique Identification (IUID).  IUID designated items, identified in the contract or delivery order, shall be marked with Machine Readable Information in accordance with MIL‑STD-130. 
[bookmark: _Toc274208378][bookmark: _Toc283367354][bookmark: _Toc273614197]i.  GPS-S receiver marking.  GPS-S receivers shall be marked IAW GPU-03-105.
[bookmark: _Ref10621590][bookmark: _Toc283367355][bookmark: _Toc273614198]3.4.4.  Maintenance. 
[bookmark: _Ref10621694][bookmark: _Toc274208380][bookmark: _Toc283367356][bookmark: _Toc273614199]a.  Maintenance level.  GPS-S shall not require scheduled maintenance above the unit operator/crew maintenance level.
[bookmark: _Ref9842884][bookmark: _Toc274208387][bookmark: _Toc283367357][bookmark: _Toc273614208]b.  Reprogramming.  All GPS-S LRUs and Signal Receiving Units (SRUs) which utilize software shall be capable of software and firmware upgrades as needed.
[bookmark: _Ref10606866][bookmark: _Toc273614216][bookmark: _Toc283367358]3.4.5.  Environment, Safety, and Occupational Health (ESOH).  GPS-S shall not present health hazards to personnel and shall comply with applicable sections of  42 United States Code (U.S.C.) 4321-4370d, 40 Code of Federal Regulations (C.F.R.) 1500-1508, MIL-STD-882D, and Executive Order (E.O.) 12114.  
[bookmark: _Ref10606979][bookmark: _Ref21234120][bookmark: _Toc273614217][bookmark: _Toc283367359]3.4.6.  Safety.  GPS-S shall be consistent with commercial safety practices and present no significant hazards to the user.
[bookmark: _Toc3000932][bookmark: _Toc1988430][bookmark: _Toc532100682][bookmark: _Ref17735521][bookmark: _Ref13364392][bookmark: _Ref10622060][bookmark: _Toc283367360][bookmark: _Toc273614234]3.4.7.  Human factors engineering.  GPS-S shall be operable, maintainable, and supportable in daylight and darkness by Marines dressed appropriately for the anticipated environments of operation (utilities, cold/wet weather gear, and Mission Oriented Protective Posture (MOPP) IV protective equipment).  The target Military Occupational Specialty is 0847, Sensor Support Man.  The system should follow the guidance contained in MIL-STD-1472F.
[bookmark: _Toc274208416][bookmark: _Toc283367361][bookmark: _Toc273614236]a.  Weight, balance, and configuration.  When assembled for a “walk-around” RTK survey, the GPS-S shall weigh no more than 15lbs. 
[bookmark: _Toc274208417][bookmark: _Toc283367362][bookmark: _Toc273614237]b.  Loaded transit cases.  Each GPS-S receiver and its associated gear shall have its own transit case.  A fully loaded transit case shall weigh no more than 37lbs and be portable by one Marine.    
[bookmark: _Ref10874211][bookmark: _Toc283367363][bookmark: _Toc273614239]3.4.8.  Workmanship.  Workmanship shall conform to the following:
[bookmark: _Toc273623549][bookmark: _Toc274208420][bookmark: _Toc283367364][bookmark: _Toc273614240]a.  After fabrication, parts and assembled equipment shall be cleaned of smudges; loose, spattered, or excess solder; weld metal; metal chips and mold release agents; or any other foreign material.
[bookmark: _Toc273623550][bookmark: _Toc274208421][bookmark: _Toc283367365][bookmark: _Toc273614241]b.  Screws, nuts, and bolts shall show no evidence of cross threading, mutilation, or detrimental or hazardous burrs, and shall be firmly secured.
[bookmark: _Toc273623551][bookmark: _Toc274208422][bookmark: _Toc283367366][bookmark: _Toc273614242]c.  Bearing assemblies shall be free of rust, discoloration, and imperfections of ground, honed, or lapped surfaces. Contacting surfaces shall be free of tool marks, gouge marks, nicks, or other surface-type defects.  There shall be no detrimental interference, binding, or galling.
[bookmark: _Toc273623552][bookmark: _Toc274208423][bookmark: _Toc283367367][bookmark: _Toc273614243]d.  Wires and cables shall be positioned or protected to avoid contact with rough or irregular surfaces and sharp edges and to avoid damage to conductors or adjacent parts.
[bookmark: _Toc273623553][bookmark: _Toc274208424][bookmark: _Toc283367368][bookmark: _Toc273614244]e.  Shielding on wires and cables shall be secured in a manner that prevents it from contacting or shorting exposed current-carrying parts.  The ends of the shielding or braid shall be secured to prevent fraying.
[bookmark: _Toc273623554][bookmark: _Toc274208425][bookmark: _Toc283367369][bookmark: _Toc273614245]f.  The harness and cable form containment means shall be positioned to retain critical form factors and breakout locations.  The containment means (lacing, ties, tiedown straps, etc.) shall not cause the wire or cable insulation to deform so that performance characteristics are adversely affected.  
[bookmark: _Toc273623555][bookmark: _Toc274208426][bookmark: _Toc283367370][bookmark: _Toc273614246][bookmark: _Toc263744373][bookmark: _Toc273609372][bookmark: _Toc273613570][bookmark: _Toc273614247]g.  There shall be no evidence of burns, abrading, or pinch marks in the insulation that could cause short circuits or leakage.
[bookmark: _Toc283367371]3.5.  Environmental requirements.  Testing should be conducted in accordance with               MIL-STD-810G.
a. [bookmark: _Ref10620722][bookmark: _Ref211419690][bookmark: _Ref8794853][bookmark: _Ref8794874]Operating conditions.  The GPS-S operating ambient temperature (excluding batteries) range shall be -22 F (-30 C) to +140 F (+60 C).
b. [bookmark: _Ref10620724]Storage conditions.  The GPS-S storage ambient temperature range shall be -40F (-40 C) to +158 F (70 C) in and out of transit cases.  
c. [bookmark: _Ref10694970]Dust.  The GPS-S shall not be damaged and shall perform as specified herein during and after a 12 hour exposure with dust concentrations of 0.3 ± 0.2 grams per cubic foot and air velocity from 300 ft/min (1.5 m/sec) to 1750 ft/min (8.9 m/sec).
d. [bookmark: _Ref10620856]Waterproof.  The GPS-S shall not suffer any damage or degradation in performance following a 5 minute submersion unprotected in fresh or salt water at a depth of 1 meter. 
e. [bookmark: _Ref10621039]Humidity.  The GPS-S shall not be damaged by operation, transportation, or storage when exposed to ambient relative humidity within the range of 1 to 100 percent (condensing).
f.  Vibration.  The GPS-S, within its transit case, shall be able to withstand the vibration effects experienced during transport in military aircraft (to include helicopter), cross-country (off-road) vehicular movement (to include loose cargo), and maritime transport.
g	Rain.  The GPS-S shall operate and not be damaged during and after exposure to rain at a rate not less than 4 in/hr (10 cm/hr) with a wind velocity greater than 40 mph (18 m/sec).   Compartments containing electronics and other sensitive components shall not contain any water after exposure to rain.
[bookmark: _Ref10621111]h.	Salt fog. GPS-S shall not be damaged and shall operate during and after 2 weeks of continual exposure to salt fog.
[bookmark: _Ref217894882]i.	Shock.  The GPS-S shall not be damaged and shall perform as specified herein after being dropped from a height of 30 inches. 






[bookmark: _Toc283367372]4.  VERIFICATION
[bookmark: _Toc263744374][bookmark: _Toc273614248][bookmark: _Toc283367373]4.1.  Verification definitions. 
[bookmark: _Toc263744375][bookmark: _Toc273614249][bookmark: _Toc283367374]4.1.1.  Evaluation.  Evaluation is a method of verification of the physical characteristics by examination of the equipment and associated documentation.  Evaluations are conducted with the use of inspection tools, measurement devices, visual means, and comparison.  Most inspections apply to verification of requirements associated with physical characteristics such as size, weight, and appearance; adherence to specified standards and engineering practices; and construction supported with quality documentation.  There are three primary types of evaluations:
[bookmark: _Toc263744376][bookmark: _Toc273614250][bookmark: _Toc283367375]4.1.1.1.  Visual.  The Unit Under Test (UUT) is visually inspected by a qualified inspector to ascertain that the requirement is met.  The pass/fail criteria are simple accept/reject indications.
[bookmark: _Toc263744377][bookmark: _Toc273614251][bookmark: _Toc283367376]4.1.1.2.  Measured.  The UUT is physically measured to show compliance with the stated parameter in Section 3.  The pass/fail criteria are comparisons of the measured value with the specified value.
[bookmark: _Toc263744378][bookmark: _Toc273614252][bookmark: _Toc283367377]4.1.1.3.  Documentation.  The manufacturing documentation is reviewed by qualified personnel to ascertain that the requirement stated is met.  The pass/fail criteria are simple accept/reject indications and shall be based on the information content of the documentation.
[bookmark: _Toc263744379][bookmark: _Toc273614253][bookmark: _Toc283367378]4.1.2.  Analysis.  Verification through technical evaluations of calculations, computations, models and analytical solutions, reduced data, and representative data to determine if the item conforms to the specified requirements of Section 3.
      a.  Analysis shall not be limited to raw data.
      b.  Analysis shall contain justification as to how the data verifies that the requirement will be met.
[bookmark: _Toc263744380][bookmark: _Toc273614254][bookmark: _Toc283367379]4.1.2.1.  Test data.  Analysis of test data is used where a Section 3 specified parameter cannot be measured directly.  Selected parameters are measured and analyzed to determine whether the specified parameter is met.  Pass/fail criteria are based on the analytical results versus the stated requirements and associated tolerances.
[bookmark: _Toc263744381][bookmark: _Toc273614255][bookmark: _Toc283367380]4.1.2.2.  Simulation.  Evaluation of a simulation model’s outputs is used to determine compliance with specific Section 3 parameters when there is no other practical technique to show specification compliance.  Pass/fail criteria are objective and based on simulation outputs versus the stated requirements and associated tolerances.
[bookmark: _Toc263744382][bookmark: _Toc273614256][bookmark: _Toc283367381]4.1.2.3.  Documentation.  The design and manufacturing documentation is evaluated by qualified personnel to ascertain by analytical methods if a Section 3 specification parameter is met.  Pass/fail criteria are objective and based on the analysis results versus the stated requirements and associated tolerances.
[bookmark: _Toc263744383][bookmark: _Toc273614257][bookmark: _Toc283367382]4.1.3.  Test.  Test is a method to verify that a specified requirement is met by thorough exercising the applicable item under specified conditions and using appropriate instrumentation IAW test procedures.  This method is used when it is possible to make direct or indirect measurement of a specific numerical parameter to verify compliance with a Section 3 requirement.  Actual measured values are recorded, and pass/fail is determined by comparing the measured value with the specified value.  There are four primary types of tests:
[bookmark: _Toc263744384][bookmark: _Toc273614258][bookmark: _Toc283367383]4.1.3.1.  Full Range Test.  This test is performed over a full range of specified conditions for a parameter.  Pass/fail criteria are objective and based on the measured values versus the stated requirements and associated tolerances for a full range of input variations.
[bookmark: _Toc263744385][bookmark: _Toc273614259][bookmark: _Toc283367384]4.1.3.2.  Sample Test.  This test is performed over a selected range of specified conditions for parameters that have a number of finite combinations and permutations of input conditions and output conditions.  This test is performed when the set of conditions is so large as to preclude exercising them all in a reasonable test time.  Sample tests are used in all instances where the total set of combinations need not be verified, but the confidence level on compliance is specified.
[bookmark: _Toc263744386][bookmark: _Toc273614260][bookmark: _Toc283367385]4.1.3.3.  Scenario Test.  This test is performed for a typical or nominal range of specified input conditions for the parameter.  This is used for production tests of general requirements where a wide variety of input conditions are possible but are all processed by the hardware in a similar manner.  Scenarios are set where the requirement is stated independent of input variations or over the entire range in general.
[bookmark: _Toc263744387][bookmark: _Toc273614261][bookmark: _Toc283367386][bookmark: _Toc467642346][bookmark: _Toc131495771][bookmark: _Toc132446987][bookmark: _Toc132621242][bookmark: _Toc134429256][bookmark: _Toc161209097][bookmark: _Toc184308139][bookmark: _Toc184308314]4.1.3.4.  Standard Test Procedures.  This test is performed using a procedure predefined in a military specification, military standard, or other generally accepted test document.  For this test method, the appropriated standard is referenced and an appropriate method, type, or category of test is identified as required by the standard.
[bookmark: _Toc263744388][bookmark: _Toc273614262][bookmark: _Toc283367387]4.1.4.  Demonstration.  Demonstration is a method of verification whereby the properties, characteristics, and parameters of the item are determined by observation alone and without the use of instrumentation for quantitative measurements.  This method is used when a Section 3 requirement does not contain a specific numerical parameter that must be measured.  Demonstrations may occur during verification of a UUT at any assembly stage.  Pass/fail criteria are simple yes/no indications of functional performance since no quantitative values are specified.



















[bookmark: _Toc283371603]Table II  Verification matrix.

	Verification Methods Legend

	N/A: Not Applicable
	1.  Evaluation
	2.  Analysis
	3.  Test
	4.  Demonstration

	Paragraph
	Requirement Title
	Verification Method
	Applicable Test Description  

	
	
	N/A
	1E
	2A
	3T
	4D
	

	3.1.
	Item Definition
	
	
	
	
	X
	

	3.2.1.
	GPS-S Receiver
	
	
	
	
	X
	

	3.2.1.1.
	SAASM
	
	
	
	
	X
	

	3.2.1.1.1.
	SAASM Extended Functions
	
	
	
	
	X
	

	3.2.1.2.
	Security
	
	X
	
	
	X
	Documentation

	3.2.1.3.
	Rollovers
	
	
	
	
	X
	

	3.2.2.
	Code Type Selection
	
	
	
	
	X
	

	3.2.3.
	Manual elevation hold
	
	
	
	
	X
	

	3.2.4.
	Near real-time positioning
	
	
	
	
	X
	

	3.2.4.1.
	Navigation solution
	
	
	
	
	X
	

	3.2.4.2.
	LADGPS solution
	
	
	
	
	X
	

	3.2.4.2.1.
	Reference station
	
	
	
	
	X
	

	3.2.4.2.2.
	Roving station
	
	
	
	
	X
	

	3.2.4.3.1
	RTK solution (reference station)
	
	
	
	
	X
	

	3.2.4.3.2.
	RTK solution (roving station)
	
	
	
	
	X
	

	3.2.5.
	Post-processed positioning
	
	
	
	
	X
	

	3.2.6.
	Position Accuracy
	
	X
	
	
	X
	Measured

	3.2.7.
	Time to First Fix (TTFF)
	
	
	
	
	X
	

	3.2.8.
	Protection of Critical Data
	
	
	
	
	X
	

	3.2.9.
	Units of Measure
	
	X
	
	
	X
	Measured

	3.2.10.
	Datums
	
	
	
	
	X
	




	Verification Methods Legend

	N/A: Not Applicable
	1.  Evaluation
	2.  Analysis
	3.  Test
	4.  Demonstration

	Paragraph
	Requirement Title
	Verification Method
	Applicable Test Description 

	
	
	N/A
	1E
	2A
	3T
	4D
	

	3.2.11.
	Height
	
	
	
	
	X
	

	3.2.12.
	Coordinate Systems
	
	
	
	
	X
	

	3.2.13.
	North Reference
	
	
	
	
	X
	

	3.2.14.1.
	Data Entry and Selection
	
	
	
	
	X
	

	3.2.14.2.
	CV and Mission Data
	
	X
	
	
	X
	Documentation

	3.2.14.3.
	Communications Function
	
	
	
	
	X
	

	3.2.15.
	Electrical Power
	
	
	
	
	X
	

	3.3.
	Interface and Interoperability
	
	
	
	
	X
	

	3.4.1.
	Battery Selection
	
	X
	
	
	
	Documentation

	3.4.2.
	Connector Caps
	
	X
	
	
	
	Visual Inspection

	3.4.3.
	Name plates and product marking
	
	X
	
	
	
	Visual Inspection

	3.4.4.
	Maintenance level
	
	X
	
	
	X
	Documentation

	3.4.5.
	ESOH
	
	X
	
	
	X
	Documentation

	3.4.6.
	Safety
	
	X
	
	
	X
	Documentation

	3.4.7.
	Human Factors Engineering
	
	
	
	
	X
	

	3.4.8.
	Workmanship
	
	X
	
	
	
	Visual Inspection

	3.5.
	Environmental requirements
	
	X
	
	
	
	Documentation

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


[bookmark: _Toc283367388]


[bookmark: _Toc273609373][bookmark: _Toc273613571][bookmark: _Toc273614263]5.  PACKAGING
[bookmark: _Toc273614264][bookmark: _Toc283367389]5.1.  Packaging.  Packaging shall be as specified in the contract.
[bookmark: _Toc283367390][bookmark: _Toc273609374][bookmark: _Toc273613572][bookmark: _Toc273614265]6.  NOTES 
[bookmark: _Toc273614266][bookmark: _Toc273623575][bookmark: _Toc274208446][bookmark: _Toc283367391]This section contains information of a general or explanatory nature that may be helpful, but is not mandatory.
[bookmark: _Toc283367392][bookmark: _Toc273614267]6.1.  Acronyms and abbreviations. 
	3D
	Three Dimensional 

	
	

	ARP
	Antenna Reference Point

	
	

	BB 
	Broadband 

	BCVm 
	Black Crypto Variable monthly 

	BGUV 
	Black Group Unique Variable 

	BIT
	Built-In Test

	BITE
	Built-In-Test Equipment

	BKAUPD 
	Black Key Algorithm Update Parameter  

	
	

	C/A 
	Course Acquisition 

	CAGE 
	Commercial and Government Entity 

	CEP
	Circular Error Probable 

	C/No
	Carrier to Noise Ratio

	CM
	Centimeter

	CV 
	Cryptovariable (generic term applicable to all types of keys) 

	CVd 
	Cryptovariable Daily 

	CVw
	Cryptovariable Weekly 

	CW
	Continuous Wave 

	
	

	DAGR
	Defense Advanced GPS Receiver

	dB
	Decibel

	db-Hz
	Decibel Hertz

	DC 
	Direct Current 

	DMA 
	Defense Mapping Agency 

	DoD 
	Department of Defense 

	
	

	EHE 
	Estimated Horizontal Error 

	EPE
	Estimated Position Error

	ESOH
	Environment, Safety, and Occupational Health

	EVE 
	Estimated Vertical Error 

	
	

	FOM 
	Figure of Merit 

	
	

	GDOP 
	Geometric Dilution of Precision 

	GPS 
	Global Positioning System 

	GSSIP
	GPS Standard Serial Interface Protocol

	GUV 
	Group Unique Variable 

	
	

	HAE
	Height-Above-Ellipsoid

	HDOP
	Horizontal Dilution of Precision

	Hz 
	Hertz (Cycle per second) 

	
	

	IAW 
	In Accordance With 

	ICD 
	Interface Control Document 

	ID 
	Identification 

	I/O 
	Input/Output 

	IS
	Interface Specification

	IUID
	Item Unique Identification

	
	

	J/S 
	Jamming-to-Signal (ratio) 

	
	

	KDP 
	Key Data Processor 

	KHz 
	Kilohertz 

	KLIF 
	KDP Loading Installation Facility 

	km
	Kilometer 

	
	

	L1 
	GPS primary carrier frequency, 1575.42 MHz 

	L2 
	GPS secondary carrier frequency, 1227.6 MHz 

	LADGPS
	Local Area Differential GPS

	LRU
	Line Replaceable Unit

	
	

	m
	meter

	mb
	millibar

	m/sec
	meters/second 

	MAGVAR 
	Magnetic Variation 

	MGRS 
	Military Grid Reference System 

	MHz
	Megahertz

	min
	minute

	mm
	millimeter

	MSL 
	Mean Sea Level 

	MTBF 
	Mean Time Between Failure 

	
	

	N/A 
	Not Applicable 

	NCAGE
	NATO Commercial and Government Entity

	NGS
	National Geodetic Survey

	NIMA 
	National Imagery and Mapping Agency 

	NMCT 
	Navigation Message Correction Table 

	NMEA 
	National Marine Electronic Association 

	NRMDZ 
	Non-Recoverable Mission Duration Zeroization 

	NSN 
	National Stock Number 

	
	

	OTAR 
	Over The Air Re-Key 

	
	

	PC 
	Personal Computer 

	P-code
	Precise code

	PDOP
	Position Dilution of Precision

	PE
	Probable Error 

	PIN
	Part or Identifying Number

	PPM
	Parts per million

	PPS 
	Pulse Per Second 

	PRN 
	Pseudo Random Noise 

	PVT 
	Position, Velocity and Time 

	P(Y)-Code 
	Precise Encrypted code 

	
	

	RINEX
	Receiver Independent Exchange Format

	RMDZ 
	Recoverable Mission Duration Zeroization 

	
	

	SA
	Selective Availability

	SAASM
	Selective Availability/Anti-Spoofing Module

	SCG
	Security Classification Guide

	sec 
	Second 

	SPS
	Standard Positioning Service

	SRU
	Signal Receiving Unit

	SV 
	Satellite Vehicle 

	
	

	TDOP 
	Time Dilution of Precision 

	TFOM 
	Time Figure of Merit 

	TR 
	Technical Report 

	TTFF 
	Time To First Fix 

	TTSF 
	Time To Subsequent Fix 

	
	

	UDD 
	User-Defined Datum 

	UPS 
	Universal Polar Stereographic 

	U.S.C. 
	United States Code 

	USNG 
	US National Grid 

	UTC 
	Universal Time, Coordinated 

	UTM
	Universal Transverse Mercator

	UUT
	Unit Under Test

	
	

	VAC
	Volts Alternating Current

	VDC 
	Volts Direct Current 

	VDOP 
	Vertical Dilution of Precision 

	
	

	WAGE 
	Wide Area GPS Enhancement 

	WGS 
	World Geodetic System 

	WMM 
	World Magnetic Model 

	
	

	Y-code
	Encrypted Code 







[bookmark: _Toc283367393]6.2.  GPS-S receiver definitions. 
[bookmark: _Toc283367394][bookmark: _Toc273614268]6.2.1.  Alert.  Host defined; conditions exist, based on host inputs to the GPS-S receiver, which may require the operator’s acknowledgment and subsequent action. 
[bookmark: _Toc283367395][bookmark: _Toc273614269]6.2.2.  Battery power.  This is power provided by batteries internal to a GPS-S reference station or roving station to enable the system to transition to on and perform all functions required in this performance specification while the system is on.
[bookmark: _Toc283367396][bookmark: _Toc273614302]6.2.3.  Broadband noise.  A Gaussian noise-like signal with equivalent noise bandwidth which exceeds 100 KHz and is less than or equal to 20.46 MHz, with all or part of its total power located within the 20.46 MHz bandwidth centered around L1 or L2. 
[bookmark: _Toc273614270][bookmark: _Toc283367397]6.2.4.  C/No.  The ratio, in decibel-Hertz (dB-Hz), of the observed carrier power (C) to the calculated noise power density (N0).
[bookmark: _Toc273614271][bookmark: _Toc283367398]6.2.5.  Cold Start.  When performing TTFF, Cold Start is defined as the following initialization conditions: 
[bookmark: _Toc273614272][bookmark: _Toc273623582][bookmark: _Toc274208453][bookmark: _Toc283367399]a.  Present position is unknown. 
[bookmark: _Toc273623583][bookmark: _Toc274208454][bookmark: _Toc283367400][bookmark: _Toc273614273]b.  Present velocity is unknown. 
[bookmark: _Toc273623584][bookmark: _Toc274208455][bookmark: _Toc283367401][bookmark: _Toc273614274]c.  Present time (GPS time or UTC) is unknown. 
[bookmark: _Toc273623585][bookmark: _Toc274208456][bookmark: _Toc283367402][bookmark: _Toc273614275]d.  Valid CV is available. 
[bookmark: _Toc273623586][bookmark: _Toc274208457][bookmark: _Toc283367403][bookmark: _Toc273614276]e.  No valid almanac, ephemeris, or other navigation message data is available. 
[bookmark: _Toc283367404][bookmark: _Toc273614297]6.2.6.  Continuous Wave (CW).  A tone jammer whose carrier frequency is located anywhere in the 20.46 MHz bandwidth centered around L1 or L2, continuously transmitting, and has a bandwidth which is less than or equal to 100 Kilohertz (KHz).  For multi-tone jammers, all the phases are independent and randomly distributed over a uniform distribution over [0, 2π]. 
[bookmark: _Toc283367405][bookmark: _Toc273614277]6.2.7.  Course.  The intended direction of movement in the horizontal plane.  Expressed in degrees from North (true, magnetic, or grid). 
[bookmark: _Toc273614278][bookmark: _Toc283367406][bookmark: _Toc273614279]6.2.8.  Course from.  Depart from an operator selected waypoint on a specific operator entered course. 
[bookmark: _Toc273614280]6.2.9.  Course to.  Go to an operator selected waypoint on a specific operator entered course.

[bookmark: _Toc283367407]6.2.10.  Critical data.  Elements of critical data are almanac data, ephemeris data, special messages, and operator entered/last computed PVT data. 
[bookmark: _Toc283367408][bookmark: _Toc273614281]6.2.11.  Current ephemeris.  Ephemeris is defined as current when the current time occurs within the time interval defined by toe ± 2 hours. 
[bookmark: _Toc273614282][bookmark: _Toc283367409]6.2.12.  Current navigation message.  The navigation message is defined as current when it contains current ephemeris. 
[bookmark: _Toc273614283][bookmark: _Toc283367410]6.2.13.  Direct to.  Go to an operator entered waypoint using the shortest distance from present position. 
[bookmark: _Toc273614284][bookmark: _Toc283367411]6.2.14.  Direct Y-code.  Acquire, reacquire, and track Y-code without first acquiring or relying on C/A code in any way. 
[bookmark: _Toc273614285][bookmark: _Toc283367412]6.2.15.  Dual frequency.  The receiver is able to track L1 and L2 simultaneously. 
[bookmark: _Toc273614286][bookmark: _Toc283367413]6.2.16.  Ellipsoid.  A mathematical figure generated by the revolution of an ellipse about one of its axes, defined by the length of the semi-major axis (a) and flattening (f). 
[bookmark: _Toc273614287][bookmark: _Toc283367414]6.2.17.  Hazard probability.  Hazard probabilities are defined in Table III.
[bookmark: _Ref229215571][bookmark: _Toc283371604]Table III  Hazard probability definitions.
	Description
	Level
	Individual Item
	Fleet or Inventory

	Frequent
	A
	Likely to occur frequently
	Continuously experienced

	Probable
	B
	Will occur several times in life of item
	Will occur frequently

	Occasional
	C
	Likely to occur sometime in life of item
	Will occur several times

	Remote
	D
	Unlikely, but possible to occur in life of item
	Unlikely, but can reasonably be expected to occur 

	Improbable
	E
	So unlikely it can be assumed occurrence may not be experienced
	Unlikely to occur but possible



[bookmark: _Toc283367415]6.2.18.  Hazard severity.  Hazard severity levels are defined in Table IV.
[bookmark: _Ref229215586][bookmark: _Toc283371605]Table IV  Hazard severity definitions.
	Description
	Category
	Accident definition

	Catastrophic
	I
	Death, system loss, or severe environmental damage

	Critical
	II
	Severe injury, severe occupational illness, major system damage, or environmental damage

	Marginal
	III
	Minor injury, minor occupational illness, minor system damage, or environmental damage

	Negligible
	IV
	Less than minor injury, occupational illness, system damage, or environmental damage



[bookmark: _Toc283367416]6.2.19.  Hot Start.  When performing TTFF, Hot Start is defined as the following initialization conditions: 
[bookmark: _Toc273623600][bookmark: _Toc274208471][bookmark: _Toc283367417][bookmark: _Toc273614288]a.  Present horizontal position is known to within 21 m. 
[bookmark: _Toc273623601][bookmark: _Toc274208472][bookmark: _Toc283367418][bookmark: _Toc273614289]b.  Present vertical position is known to within 28 m. 
[bookmark: _Toc273623602][bookmark: _Toc274208473][bookmark: _Toc283367419][bookmark: _Toc273614290]c.  Present velocity is known to within 0.4 m/sec. 
[bookmark: _Toc273623603][bookmark: _Toc274208474][bookmark: _Toc283367420][bookmark: _Toc273614291]d.  Present UTC is known to within 200 nanoseconds. 
[bookmark: _Toc273623604][bookmark: _Toc274208475][bookmark: _Toc283367421][bookmark: _Toc273614292]e.  Valid CV is available. 
[bookmark: _Toc273623605][bookmark: _Toc274208476][bookmark: _Toc283367422][bookmark: _Toc273614293]f.  The current navigation message is in memory. 
[bookmark: _Toc283367423][bookmark: _Toc273614294]6.2.20.  Initialize.  Assist receiver in expediting satellite acquisition by entering position, velocity, time, and almanac and/or ephemeris. 
[bookmark: _Toc273614295][bookmark: _Toc283367424]6.2.21.  Interference.  Any electromagnetic disturbance that interrupts, obstructs, or otherwise degrades or limits the effective performance of electronics/electrical equipment.  Unintentional disruption. 
[bookmark: _Toc283367425][bookmark: _Toc273614306]6.2.22.  Jamming.  Deliberate radiation, re-radiation, or reflection of electromagnetic energy for the purpose of preventing or reducing an enemy’s effective use of the electromagnetic spectrum and with the intent of degrading or neutralizing the enemy’s combat capability.  Intentional disruption. 
[bookmark: _Toc283367426][bookmark: _Toc273614307]6.2.23.  Legacy mission duration.  This refers to the mission duration entered via interfaces provided by PPS-SM based, and earlier, GPS-S receivers.  So that SAASM-based receivers can function with integrations designed around PPS-SM based, and earlier, receivers without modification to the integration, the legacy mission duration is used, in conjunction with the time that legacy mission duration was entered, to determine the "end of mission" associated with the Cryptovariable weekly (CVw) Coverage Command Packet of KDP data interface.  The SAASM- based receiver shall not use the legacy mission duration for any other purpose, including the zeroization of keys or KDP IPs at the end of the mission duration.  An example of the legacy mission duration is ICD-GPS-153, messages 5028/5078/5128 word 35, message 5040 word 77, and message 5402 word 7. 
[bookmark: _Toc273614308]6.2.24.  Local Area Differential GPS (LADGPS).  A means of improving GPS PVT by providing pseudorange/deltarange corrections to a GPS-S receiver from a reference GPS-S receiver at an accurately surveyed location.  The reference receiver may provide Standard Positioning Service 
[bookmark: _Toc283367427](SPS)-based corrections (SPS LADGPS) or Precise Positioning Service (PPS)-based corrections (PPS LADGPS). 
[bookmark: _Toc283367428][bookmark: _Toc273614309]6.2.25.  Magnetic variation.  In navigation, at a given time and place, the horizontal angle (east being positive and west being negative) between true north and magnetic north, based on whether magnetic north lies east or west of true north.  Expressed as degrees and minutes or mils. 
[bookmark: _Toc283367429][bookmark: _Toc273614310]6.2.26.  Malfunction.  Any feature that fails to work as described in this performance specification.  Any component that causes the GPS-S receiver to not operate as described in this performance specification.  Hardware and software problems identified by the GPS-S receiver in self-test or as a result of host commanded Test Mode. 
[bookmark: _Toc283367430][bookmark: _Toc273614311]6.2.27.  Mask angle.  The angle measured upward from the receiver antenna’s local horizon below which satellites are not used in the GPS PVT solution due to receiver design implementation, host-selected settings, or terrain interference. 
[bookmark: _Toc283367431][bookmark: _Toc273614312]6.2.28.  Mean Time Between Failure (MTBF).  A measure of reliability for a product or component expressed as the mean time expected between failures measured in operating hours.  It is a statistical value and is meant to be the mean over a long period of time and large number of units.  For constant failure rate systems, MTBF is the inverse of the failure rate. 
[bookmark: _Toc283367432][bookmark: _Toc273614313]6.2.29.  MGRS row advance.  Row advance is a value used to increment the row letter of the MGRS 100,000 meter grid designation from the value derived using Figure B-3 in DMA TM 8358.1 when defining UDD transformations.  Row advance does not apply to stored datum transformations.  A row advance of zero does not increment the row letter with respect to Figure B-3 in DMA TM 8358.1.  A row advance of one increments the row letter by one letter in the valid range (valid letter range is A-V, except I and O); a row advance of two increments the row letter by two letters in the valid range, etc.  Valid range for row advance is 0‑20. 
[bookmark: _Toc283367433][bookmark: _Toc273614314]6.2.30.  Mixed.  Track and use in the derivation of a GPS PVT solution all available SVs regardless of the codes being transmitted. 
[bookmark: _Toc283367434][bookmark: _Toc273614300]6.2.31.  Narrowband noise.  A Gaussian noise-like signal with equivalent noise bandwidth which is less than or equal to 100 KHz, with all or part of its total power located within the 20.46 MHz bandwidth centered around L1 or L2.  For multiple narrowband noise jammers, their spectra can be non-overlapping. 
[bookmark: _Toc283367435][bookmark: _Toc273614315]6.2.32.  Navigation solution.  A navigation solution is the near real-time output of Stable and Valid position, date and time information, based on a single receiver tracking GPS satellite signals.
[bookmark: _Toc283367436][bookmark: _Toc273614316]6.2.33.  Normal satellite coverage availability.  A minimum of 24 healthy satellites in orbit. 
[bookmark: _Toc283367437][bookmark: _Toc273614301]6.2.34.  Partial band jammer.  A signal with arbitrary power spectral density whose total power is contained within a bandwidth which is up to 2.046 MHz and located anywhere within the 20.46 MHz bandwidth centered around L1 or L2. 
[bookmark: _Toc283367438][bookmark: _Toc273614317]6.2.35.  Poor satellite geometry.  Satellite geometry is defined as poor if GDOP > 10 and/or VDOP > 6. 
[bookmark: _Toc283367439][bookmark: _Toc273614318]6.2.36.  Power-on default.  The specified function is in the specified state each time the GPS-S is powered on.  Operator action is required to change the state.
[bookmark: _Toc283367440][bookmark: _Toc273614319]6.2.37.   Power.  This is power provided by a host to a GPS-S reference station or roving station to enable the system to transition to on and perform all functions required in this performance specification while the system is on.  The host may be a vehicle, external battery, or an external power converter.
[bookmark: _Toc283367441][bookmark: _Toc273614298]6.2.38.  Pulsed CW.  A CW jammer which is located anywhere in the 20.46 MHz bandwidth centered around L1 or L2 and is alternately turned on and off at repetition rates less than or equal to 20 KHz and with duty cycles between 10% and 50%.  For multiple pulsed CW jammers, the repetition rates can be unequal. 
[bookmark: _Toc283367442][bookmark: _Toc273614303]6.2.39.  Pulsed narrowband noise.  A Gaussian noise-like signal with equivalent noise bandwidth which is less than or equal to 100 KHz with all or part of its total power located within the 20.46 MHz bandwidth centered around L1 or L2 and which is pulsed on and off at a rate not to exceed 20 KHz with a duty cycle between 10% and 50%. 
[bookmark: _Toc283367443][bookmark: _Toc273614320]6.2.40.  Reacquisition.  Reacquisition applies to unintentional loss of all satellites being tracked.  Reacquisition is the time from the return of normal satellite coverage, availability after the unintentional loss of all signals in a tracking mode to the reacquisition and track of the signals and the output of stable and valid position, date and time information. 
[bookmark: _Toc283367444][bookmark: _Toc273614321]6.2.41.  Real-Time Kinematic (RTK).  RTK is an augmented GPS differential position determining process where GPS signal corrections are transmitted in near real-time from a reference receiver at a known location to one or more remote roving receivers.  The roving receiver applies GPS signal code and carrier phase differential corrections to determine precise relative positions with respect to the reference station.  The roving receiver must reliably resolve carrier phase ambiguities to determine precise relative positions.
[bookmark: _Toc283367445][bookmark: _Toc273614322]6.2.42.  RTK solution.  A RTK solution is the near real-time output of stable and valid position and date and time information by a roving receiver tracking GPS satellite signals and receiving RTK augmentation data from a reference station.
[bookmark: _Toc283367446][bookmark: _Toc273614323]6.2.43.  Reference station.  Each reference station contains: 
[bookmark: _Toc273623636][bookmark: _Toc274208506][bookmark: _Toc283367447][bookmark: _Toc273614324]a.  All components and capabilities of a roving station.
[bookmark: _Toc273623637][bookmark: _Toc274208507][bookmark: _Toc283367448][bookmark: _Toc273614325]b.  The hardware and software needed to perform the transmit portion of the communications function. 
[bookmark: _Toc273623638][bookmark: _Toc274208508][bookmark: _Toc283367449][bookmark: _Toc273614326]c.  The support equipment necessary to maintain the position of the GPS-S receiver’s position reference point, with respect to a point on the ground, in a semi-permanent installation.
[bookmark: _Toc273623639][bookmark: _Toc274208509][bookmark: _Toc283367450][bookmark: _Toc273614327]d.  The support equipment necessary to mount the communications function antenna, for reliable communications with the roving stations, in a semi-permanent installation.
[bookmark: _Toc273623640][bookmark: _Toc274208510][bookmark: _Toc283367451][bookmark: _Toc273614328]e.  The support equipment needed to recharge GPS-S batteries.
[bookmark: _Toc283367452][bookmark: _Toc273614329]6.2.44.  Roving station.  Each roving station contains: 
[bookmark: _Toc273623642][bookmark: _Toc274208512][bookmark: _Toc283367453][bookmark: _Toc273614330]a.  The hardware and software needed to perform the GNSS receiver function, survey controller function, and receive portion of the communications function. 
[bookmark: _Toc273623643][bookmark: _Toc274208513][bookmark: _Toc283367454][bookmark: _Toc273614331]b.  The support equipment for an operator to carry and operate the equipment while performing a walk-around kinematic survey.
[bookmark: _Toc273623644][bookmark: _Toc274208514][bookmark: _Toc283367455][bookmark: _Toc273614332]c.  The support equipment necessary to maintain the position of the GPS-S receiver’s position reference point with respect to a point on the ground without operator intervention.
[bookmark: _Toc273623645][bookmark: _Toc274208515][bookmark: _Toc283367456][bookmark: _Toc273614333]d.  The support equipment to establish the location of a point on the ground with respect to the GNSS receiver’s position reference point. 
[bookmark: _Toc273623646][bookmark: _Toc274208516][bookmark: _Toc283367457][bookmark: _Toc273614334]e.  Sufficient batteries to complete a mission without interruption.
[bookmark: _Toc273614335][bookmark: _Toc273623647][bookmark: _Toc274208517][bookmark: _Toc283367458]f.  Transit cases and equipment bags to protect the equipment during storage and transport.
[bookmark: _Toc273623648][bookmark: _Toc274208518][bookmark: _Toc283367459][bookmark: _Toc273614336]g.  The support equipment needed to operate the roving station from vehicle power.
[bookmark: _Toc273623649][bookmark: _Toc274208519][bookmark: _Toc283367460][bookmark: _Toc273614337]h.  The support equipment needed to interoperate with an external computer.
[bookmark: _Toc283367461][bookmark: _Toc273614338]6.2.45.  Spoofing environment.  Deliberate radiation, re-radiation, alteration, or reflection of GPS navigation signals in a manner intended to convey misleading information to a GPS-S receiver.  The spoofing environment consists of one deception signal per valid PRN code number with each deception signal being up to 10 dB greater than its associated satellite signal.  Deception signals will have the same C/A- and/or P-codes associated with all valid satellite PRN code numbers.  The data message broadcast by the deception signals may be corrupted, and the carrier and code Doppler rates may differ from the true satellite carrier and code Doppler rates.
[bookmark: _Toc283367462][bookmark: _Toc273623617][bookmark: _Toc273614305]6.2.46.  Spread spectrum.  A signal that is spectrally matched to the C/A-code or P(Y)-code spectrum. 
[bookmark: _Toc283367463][bookmark: _Toc273614339]6.2.47.  Stable and valid.  PVT data is stable and valid when it meets the accuracy specifications for 30 continuous seconds.  Any timed event (TTFF, TTSF, reacquisition) would end at the beginning of this 30-second period. 
[bookmark: _Toc283367464][bookmark: _Toc273614340]6.2.48.  Support equipment.  Support equipment includes the ancillary items needed for the GPS‑S to perform its mission, survive transportation, etc.  Support equipment may include an antenna (range) pole, mounting brackets, interconnects with external devices, tripod, spare batteries, transit cases, battery charger, etc.
[bookmark: _Toc283367465][bookmark: _Toc273614341]6.2.49.  Survey point.  A survey point is a reference point in physical space whose location was determined using survey techniques.  Survey points may be entered from external sources, such as another survey, or their locations may be determined by the GPS-S.  Survey points often have a physical marker associated with them.
[bookmark: _Toc283367466][bookmark: _Toc273614299]6.2.50.  Swept CW.  A CW jammer whose frequency is linearly swept across all or part of the 20.46 MHz bandwidth centered around L1 or L2.  The frequency sweep rate will be up to 500 KHz per millisecond.  For multiple swept CW jammers, the repetition rates can be unequal. 
[bookmark: _Toc283367467][bookmark: _Toc273614342]6.2.51.  Time To First Fix (TTFF).  TTFF is the elapsed time from when the receiver transitions into a tracking mode from off, or after being initialized, to the output of stable and valid position and date and time information, based on a P/Y-code navigation solution.
[bookmark: _Toc283367468][bookmark: _Toc273614343]6.2.52.  Time To Subsequent Fix (TTSF).  TTSF applies to a receiver that was previously tracking satellites and satellite visibility was obscured or the receiver was put in a non-tracking mode or intermittent tracking mode.  TTSF is the elapsed time from when the receiver can begin the acquisition of SV signals to the output of stable and valid position and date and time information, based on a P/Y-code navigation solution. 
[bookmark: _Toc283367469][bookmark: _Toc273614344]6.2.53.  toe.  Time of ephemeris (toe) is defined IAW ICD-GPS-200. 
[bookmark: _Toc283367470][bookmark: _Toc273614345]6.2.54.  User-Defined Datum (UDD).  An area of the GPS-S receiver's datum database that accepts host-entered transformation parameters and ellipsoid differences. 
[bookmark: _Toc283367471][bookmark: _Toc273614346]6.2.55.  Warm Start.  When performing TTFF, Warm Start is defined as the following initialization conditions: 
[bookmark: _Toc273623659][bookmark: _Toc274208529][bookmark: _Toc283367472][bookmark: _Toc273614347]a.  Present horizontal position is known to within 100 km. 
[bookmark: _Toc273623660][bookmark: _Toc274208530][bookmark: _Toc283367473][bookmark: _Toc273614348]b.  Present velocity is known to within 150 m/sec. 
[bookmark: _Toc273623661][bookmark: _Toc274208531][bookmark: _Toc283367474][bookmark: _Toc273614349]c.  Present UTC is known to within 20 seconds. 
[bookmark: _Toc273623662][bookmark: _Toc274208532][bookmark: _Toc283367475][bookmark: _Toc273614350]d.  Valid CV is available. 
[bookmark: _Toc273623663][bookmark: _Toc274208533][bookmark: _Toc283367476][bookmark: _Toc273614351]e.  Almanac data less than 90 days old is available. 
[bookmark: _Toc273623664][bookmark: _Toc274208534][bookmark: _Toc283367477][bookmark: _Toc273614352]f.  Initialization conditions fail to meet Hot Start criteria. 
[bookmark: _Toc283367478][bookmark: _Toc273614353]6.2.56.  WAGE.  A means of improving GPS PVT by implementing the NMCT broadcast from the GPS satellites IAW ICD-GPS-200. 
[bookmark: _Toc283367479][bookmark: _Toc273614354]6.2.57.  Waypoint.  A waypoint is a reference point in physical space used for purposes of navigation.  Waypoints may be entered from external sources, such as a map, or their locations may be determined by the GPS-S.  Waypoints may or may not have a physical marker associated with them.
[bookmark: _Toc283367480][bookmark: _Toc273614355]6.2.58.  Y-code only.  Track and use in the derivation of a GPS PVT solution only those SVs known to be transmitting Y-code. 
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