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GPSOS Unique SRD- List of Changes From Revision One (25 June 1998) Through Version Two, 12 March 1999

The following is a summary of the changes that occurred between Revision One (25 June 1998) and the 15 October 1998 release.

CCBD 98050— Make the following changes to the APPLICABLE DOCUMENTS Section of each SRD:

1) Under Paragraph 2.1 GOVERNMENT DOCUMENTS, STANDARDS:, Military Add:
“MIL-STD-975
NASA Standard Electrical, Electronic, and Electro-mechanical (EEE) Parts List,

Aug 94
Revision M , 5 May 1998” 2) Under Paragraph 2.1 GOVERNMENT DOCUMENTS, SPECIFICATIONS:, Military Add:
“MIL-C-24308
General Specification for Connectors, Electric, Rectangular, Non-,

 Apr 97
Environmental, Miniature, Polarized Shell, Rack, and Panel”

“MIL-C-38999
Connectors, Receptacle, Electrical, Circular, Breakaway Wall Mounting Flange,

 Dec 97
Removable Crimp Contacts, Sockets, Series III, Shell Size 25, Metric”

3)  Under Para 2.1 GOVERNMENT DOCUMENTS, STANDARDS:, Military Delete:

“MIL-STD-1773B
Fiber Optics Mechanization of an Aircraft Internal Time 

 May 88
Division Command/Response Multiplex Data Bus”

4)  Under Paragraph 2.2 NONGOVERNMENT DOCUMENTS, STANDARDS: Add:
“ISO/TC 209
Cleanrooms and Associated Controlled Environments”

 (ISO/DIS 14644-1)

 Jan 97

“SAE AS1773
Fiber Optics Mechanization of an Aircraft Internal Time 

 May 88
Division Command /Response Multiplex Data Bus”

5)  Under Paragraph 2.3 REFERENCE DOCUMENTS, STANDARDS; MIL-STD-1522A May 84 Add:
“Notice 2: 20 Nov 86; Notice 3: 4 Sep 92”

6)  Under Paragraph 2.3 REFERENCE DOCUMENTS, STANDARDS: Add:
“MIL-STD-1815A
ADA Programming Language”

“ANSI/ISO 9899-1990   Programming Language—C”

“EIA/IEEE J-STD-016
Standard for Information Technology, Software Life Cycle Processes,

 30 Sep 95
Software Development, Acquirer-Supplier Agreement”

7)  Under Paragraph 2.3 REFERENCE DOCUMENTS, STANDARDS: Delete:
“MIL-STD-498
Software Development and Documentation”
8)  Under Paragraph 2.3 REFERENCE DOCUMENTS, STANDARDS: Department of Commerce, change the issue date for NOAA S24.801 from:  “2 Dec 88” to:  “Nov 72 and add:  “, revised Apr 97” after the title.  Change the issue date for NOAA S24.806 from:  “30 Apr 87” to:  “Jan 86” and add:  “, revised Apr 94” after the title.

CCBD 98021— Change SRDG3.1.1.1-4 from:  For test and pre-flight sensor checkout, an auxiliary RS-422 serial port shall support direct communication with the GPSOS sensor and mechanism to retrieve mission data and sensor housekeeping data.  Over this port, a technician has control of the sensor using a laptop and is able to receive mission data, command responses, and housekeeping data.  See Table 3.1.1.1, Footnote (d)” to:  “Not Used.”

CCBD 98026—Change requirement:  SRDG3.1.1.1-9 from:  “The GPSOS sensor contractor shall be responsible for definition of the ground-based processing algorithm yielding NPOESS velocity uncertainty to less than 0.5 mm/sec and position uncertainty to less than 0.5 m.”

to:  “The GPSOS sensor quality shall be sufficient to support the ground-based Precise Orbit Determination (POD) of sensor position and velocity with a positional uncertainty of 0.5 meters (each axis) and a velocity uncertainty of 0.5 millimeters per second (each axis).”

Change requirement:  SRDG3.1.6.2.5-5 from:  “The GPSOS sensor contractor shall be responsible for ground processing software for refining the GPSOS navigation data accuracy to the level required to support NPOESS imagery geolocation.”

to:  “The GPSOS sensor vendor shall specify the ground-based scientific algorithm(s) which satisfy the POD requirements, per SRDG3.1.1.1-9, when applied to the GPSOS data.”

CCBD 98060—Change the following requirements:

1)  SRDG3.1.1.1-21 from:  “These specifications (Table 3.1.1.1) shall be analyzed (Physical Optics - PO, Geometric Theory of Diffraction - GTD, or Method of Moments - MOM, as appropriate) and verified using compact range measurements on full- or sub-scale models, as appropriate.”

to:  “Deleted.”

2)  SRDG3.1.1.1-22 from:  “These analyses and corresponding compact range performance verification measurements shall serve as the basis for factory acceptance testing of the GPSOS sensor.”

to:  “Deleted.”

3)  SRDG3.1.6.2.5-3 from:  “The GPSOS sensor contractor shall be responsible for ground-based performance verification of sensor performance and acceptable multipath levels as verified by compact range test on a full scale satellite (mock up) and GPSOS sensor.”

to:  ‘The GPSOS sensor vendor shall be responsible for the ground-based verification of sensor performance and acceptable multipath rejection prior to sensor delivery.”

CCBD 98079—Remove TBR from degree inclination, add deltas to altitude and inclination.  In GPSOS 3.1.6.2.1 Change the second sentence in the paragraph from:  “…98.7 (TBR) degree inclination.” to:  “…98.7 degree inclination.”  Change the third sentence from:  “…(i.e., altitude maintained to ± TBS km, nodal crossing….” to:  “…(i.e., altitude maintained to ± 17 (TBR) km, ± 0.05 (TBR) degrees inclination, nodal crossing….”

CCBD 98024—Antenna Positional Accuracy. Revise SRDG3.1.6.2.3-6 wording from:  “In order for the precise ephemeris to be determined, the position of the GPSOS antenna(s) phase center(s) relative to the satellite center-of-mass shall be accurately known to < 1.0 cm.”

to:  “The GPSOS sensor vendor shall specify the accuracy to which the sensor antenna position(s) must be known within the spacecraft reference frame to support the GPSOS mission.”

CCBD 98022—Change SRDG3.1.6.2.4-1 (see also CCB 98021) from:  “The GPSOS sensor shall be equipped with an RS422 serial port that permits direct access to the GPSOS sensor housekeeping, power supply status-temperature and voltage, and communications link.  This port permits full access and control of the GPSOS sensor using a laptop in order to receive data, command responses, and verify/measure sensor status and subsystem interfaces.” to:  “The GPSOS shall be capable of exercising sensor checkout and diagnostic functions via the Command & Telemetry (C&T) data bus.  The sensor vendor is permitted to have other sensor test points to verify sensor performance prior to spacecraft integration.  The sensor vendor is cautioned, however, that electrical access to the GPSOS during and following integration is generally not permitted.”

CCBD 98025—Change SRDG3.1.6.2.5-4 from:  “The GPSOS sensor contractor shall be responsible for development of scientific algorithms that will be used for ground processing in the IDPS.  When applied, the algorithms should be capable of providing ionospheric EDRs.  RDRs shall be of sufficient accuracy and precision to allow processing of tropospheric/stratospheric EDRs(temperature or humidity) meeting the clear air accuracy defined for the CrIMSS sensor.

to:  “The GPSOS sensor vendor shall be responsible for the scientific algorithms for processing the primary EDRs.  At the government’s option, these algorithms are to be used in the NPOESS Integrated Data Processing Segment (IDPS).”

CCBD 98027—Change Section 3.2.1.1.5 title from:  “Earth Location Requirements” to:  “Deleted.”  Change requirement SRDG3.2.1.1.5-1 from:  “The GPSOS sensor navigational data (Table 3.1.1.1) shall help provide knowledge of all other, co-located payload sensor Lines-of-Sight (LOS).  The GPSOS-provided navigational data (Table 3.1.1.1) will allow the Earth location of the other satellite co-located sensors and their associated data in geodetic latitude and longitude to be corrected for altitude within the accuracy specified for each EDR in the TRD Appendix D.”

to:  “Deleted.”

CCBD 98039—Revise requirements in paragraphs 3.2.1.1.6 Algorithms and 3.2.1.1.7  Scientific Algorithm Convertibility to Operational Code as follows:

from:
3.2.1.1.6 Scientific Algorithms

SRDG3.2.1.1.6-1

The contractor shall provide EDR scientific algorithms.

SRDG3.2.1.1.6-2

The EDR scientific algorithms shall, when used on GPSOS data, provide EDRs that satisfy NPOESS requirements.

SRDG3.2.1.1.6-3

The contractor shall also identify use of any auxiliary data.  The government's Operational Algorithm Teams (OATs), may also recommend science algorithms.  These teams have contributed to the definition of the sensor requirements of  Section 3.  The OATs may also provide advisory information on GPSOS functional and calibration requirements.

SRDG3.2.1.1.6-4

The performance of the scientific EDR algorithms delivered by the GPSOS sensor contractor shall meet EDR thresholds and be no worse than the performance of algorithms utilized for current (TBR) operational data products for these EDRs, if such operational products exist.

SRDG3.2.1.1.6-5

The contractor shall identify and quantify any EDR performance degradation resulting from the lack of availability of any data base or other ancillary data.

3.2.1.1.7  Scientific Algorithm Convertibility to Operational Code

The government considers the SDR and EDR algorithms adopted, adapted, or developed by the GPSOS contractor to be scientific, rather than operational, algorithms.  The GPSOS contractor is not responsible for identifying or developing operational SDR and EDR algorithms for the GPSOS.  (Any operational algorithms necessary for the generation of RDRs will ultimately be the responsibility of the GPSOS contractor, and the operational code implementing these algorithms will be part of the required flight software.  This statement applies to the post-downselect phase, i.e., Post-PDR, of the GPSOS program.)

SRDG3.2.1.1.7-1

The scientific SDR and EDR algorithms delivered by the GPSOS contractor shall be convertible into operational code that is compatible with a 20 minute maximum processing time at either the DoD Centrals or DoD field terminals for the conversion of all pertinent RDRs into all required EDRs for the site or terminal, including those based wholly or in part on data from other sensor suites.  The intent of this requirement is to preclude scientific algorithms that are so computationally intensive that any foreseeable implementation would stress or exceed the time available for delivery of EDRs in an operational environment.  The GPSOS sensor contractor is to assume that the GPS Ground net data, i.e., IGS, is made available within the 20 minute maximum processing time as Government Furnished Information (GFI).  The GPSOS contractor is to identify to the Government the IGS data input format requirement.

SRDG3.2.1.1.7-2

The contractor shall validate the requirement that scientific algorithms be convertible to operational code subject to the constraint specified in SRDG3.2.1.1.7 is (TBR).

SRDG3.2.1.1.7-3

The availability of any inputs required from data bases or other ancillary sources to generate data products shall also be adequate to allow EDRs to be generated at the DoD Centrals & DoD field terminals within the time constraint specified in 3.2.1.1.7-1.

to:

3.2.1.1.6  Scientific Algorithms

SRDG3.2.1.1.6-1

The Contractor shall provide an Algorithm Theoretical Basis Document (ATBD) for the assigned set of Primary EDRs. ATBDs provide the physical theory and assumptions behind the EDRs, as well as the mathematical procedures required to produce the RDRs, convert the RDRs into the SDRs, and convert the SDRs into the EDRs.  The ATBD includes limitations on the approach, accuracy considerations, additional information required for measurement processing (mandatory and desirable), and alternative processing approaches required under alternative measurement situations (e.g., daytime and nighttime observations).

SRDG3.2.1.1.6-2

The Contractor shall provide research grade source code implementing the algorithm(s) described in the ATBD that address the primary EDRs.  The research grade code should include all processes, other than input/output, needed to:  convert RDRs into SDRs; convert SDRs into EDRs; use all mandatory outside data; use any optional outside data, if available; select alternative processing algorithms based on the data available; provide continuing calibration validation; and any other similar processing tasks required to satisfy allocated EDR quality and availability requirements.  The scientific algorithms provided by the contractor may be adopted or adapted from existing algorithms, or developed, as needed.

SRDG3.2.1.1.6-3

The Contractor shall specify any auxiliary data required or recommended to convert the RDRs into the EDRs for the assigned set of Primary EDRs and identify qualified sources.  Auxiliary data sources may include other NPOESS sensor RDRs, SDRs, EDRs, archival data, and other non-NPOESS data, as available.

SRDG3.2.1.1.6-4

Deleted

SRDG3.2.1.1.6-5

Deleted

3.2.1.1.7  Scientific Algorithm Convertibility to Operational Code

SRDG3.2.1.1.7-1

The scientific SDR and EDR algorithms delivered by the GPSOS contractor shall be convertible into operational code that is compatible with a 20 minute maximum processing time at either the DoD Centrals or DoD field terminals for the conversion of all pertinent RDRs into all required EDRs for the site or terminal.  The intent of this requirement is to preclude scientific algorithms that are so computationally intensive that any foreseeable implementation would stress or exceed the time available for delivery of EDRs in an operational environment.

SRDG3.2.1.1.7-2

Deleted

SRDG3.2.1.1.7-3

Deleted

CCBD 98047—Figure 3.2.3, Partial System Internal Interfaces, change the Space Segment block, replace the CrIS label with CrIMSS.  In the IDPS Segment block, replace CrIS Data with CrIMSS Data.

CCBD 98071—Change SRDG3.2.4-3 from:  “The GPSOS sensor shall have a total volume, excluding antenna(s) and cabling, less than or equal to 27,000 cm3 and a maximum footprint for any single box of less than 760 cm2.  The sensor vendor should work with the integrating contractor, through the IPO, to accommodate the GPSOS antenna(s) and cabling.”

to:  “The GPSOS sensor shall have a total stowed volume of less than or equal to 27,000 cm3 and a maximum footprint (stowed dimensions) for any single box of less than 760 cm2, excluding antenna(s) and cabling.  The sensor vendor should work with the integrating contractor, through the IPO, to accommodate the GPSOS, its antenna(s) and cabling.”

The following is a summary of GPSOS Unique SRD changes which have occurred between the 15 October 1998 release and Version Two, 12 March 1999

CCBD 98029—In Paragraph 3.2.4, insert under heading the following text and figure: “The spacecraft-to-sensor interface requirements are broken down into four primary groups: mechanical, power, data and thermal.  A notional diagram of the top-level functional interfaces for any sensor is shown in Figure 3.2.4.  In addition environmental, software, testing, contamination, launch environment, and safety requirements are defined.”

CCBD 98064-- Change from the Original Table 3.1.1.1 

Table 3.1.1.1  GPSOS Sensor Characteristics

Receiver Parameter
RT Navigation d
Navigation/POD
Ionosphere
Troposphere/Stratosphere

1. Configurable Sample Rate
0.10 Hz
0.10 Hz
1 Hz
100 Hz 

2. Carrier Phase Precision @ Sample Rate b
3.0 mm
3.0 mm 
3.0 mm
0.1 mm (L1 @ 1 sec)

0.4 mm (L2 @ 1 sec) c

3. Systematic Carrier Phase Drift/Accuracy 
1.0 mm/sec
0.1 mm/sec
0.1 mm/sec
0.1 mm/sec

4. Carrier Amplitude Stability (% change over 60 seconds) a
N/A
N/A
< 1.0
< 1.0

5. Carrier Amplitude  RMS Jitter (% @ 20 msec)
N/A
N/A
< 2.0
< 2.0

6. Pseudorange Position (m)
0.25 m P-code

15.0 m C/A-code
0.3 m (dual frequency, 10 sec)
0.3 m threshold L1-L2 differential
N/A

7. Pseudorange Systematic Errors (m)
TBS
0.01
N/A
N/A

8. Scintillation Parameters
N/A
N/A
Every 10 sec derived from underlying high rate amplitude & phase
N/A

8. Amplitude Precision
8 bits
10 bits
12 bits 
12 bits

Footnotes:

a)  Amplitude Stability - during a troposphere/stratosphere occultation event, i.e., 60 seconds, the system noise and gain stable to 1.0%

b)  Phase cycle slips should be minimized with no more that a 99.9% probability within one orbit period at a receive sensitivity of -130 dBm.

c)  A GPSOS sensor with an antenna gain > 0 dBi might contribute.

d)  RT Navigation - real time, on-orbit navigation data and master clock data made available to the satellite computer.

to the Revised version. 

Table 3.1.1.1  Recommended GPSOS Sensor (Hardware) Characteristics

System Parameter
Navigation/POD
Electron Density Profile / TEC
Ionospheric Scintillation
Neutral Atmosphere

1. Sample Rate
1 Hz
5 Hz
100 Hz
(100 Hz

2. Carrier Phase Precision (@ 1 Hz)
3 mm
3 mm
0.1 mm/s(L1)

0.4 mm/s (L2)
0.1 mm/s(L1)

0.4 mm/s (L2)

3. Systematic Carrier Phase Drift
0.1 mm/s
0.1 mm/s
0.1 mm/s
0.1 mm/s

4. Carrier Amplitude Stability (@ 60 s)
N/A
N/A
(1 %
(1 %

5. Carrier Amplitude  Jitter (@ 20 ms)
N/A
N/A
(2 %
(2 %

6. Pseudorange Accuracy
(0.5 m
(0.5 m
N/A
N/A

7. Pseudorange Precision
(0.5 m
(0.3 m, differential L1-L2
N/A
N/A

8. Amplitude Precision
10 bits
12 bits 
12 bits
12 bits

9. Oscillator Stability (@600 s)
N/A
N/A
N/A
10E-11 @ 600 s

CCBD 99025--
1)
In Para 3.1.6.2.1 On-orbit Operational Concept, Delete the second paragraph:  “The sun Beta angle, b, is the angle between the solar vector (i.e., the satellite-sun line) and the orbit plane.  For instrument thermal design purposes, the range of b for the NPOESS missions is ± 90 degrees.  The satellite will maintain the sun on the appropriate side of the satellite to meet the ‘all beta’ requirement.  Sensor suite design allows for approximately a 5 degree infringement of sun on the cold space side of the satellite in the case of a noon or midnight orbit.”

2)  In Para. 3.1.6.2.1 On-orbit Operational Concept, Add a new second paragraph as follows: “The satellite will only be flown in orbits that keep sunlight off of the cold space side of the spacecraft.  Because of natural variations in the orbit, the 10 minute nodal crossing time constraint, and variations in the solar illumination of the satellite, this will preclude the spacecraft from flying in orbits within about 30 (TBR on satellite contractor) minutes of noon.”        

3)  
Add new requirement SRDG3.1.6.2.1-1 as follows: “SRDG3.1.6.2.1-1  Specified EDR performance shall be obtained for any of the orbits described in paragraph 3.1.6.2.1, except for orbits within about 30 (TBR on satellite contractor) minutes of noon.”
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