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Introduction

In July 1998, Airservices Australia commissioned the RAIM Prediction System.  This system receives the NOTAMs manually created by the U.S. NOTAM Office in Washington, D.C. from the NANUs received via FAX from US DoD (2nd Space Operations Wing at the GPS Master Control Station at Schriever Air Force Base in Colorado Springs, CO) and electronically processes them to determine a RAIM Predictions for specific locations.

Since January 2000 when data collection began, the RAIM Prediction system has received 514 NOTAMNs with no formatting errors, 723 NOTAMCs, 39 NOTAMRs and 23 NOTAMNs with invalid E fields.

Replacement NOTAMS (NOTAMR)

An assumption made at the time of the creation of the RAIM Prediction System and confirmed with the U.S. NOTAM office was that replacement NOTAMS would not be issued for GPS satellite outages. Any condition which replaces the existing status of a GPS satellite NOTAM was to be distributed as a new NOTAM and the previous NOTAM was to be cancelled.

Based on this assumption our system was designed such that it ignores any NOTAMRs received.

Since commissioning Replacement NOTAMS were received at the following times by the RAIM Prediction System:

05/04/2000 17:19:20

05/04/2000 17:21:13

17/01/2001 15:49:49

17/01/2001 15:55:19

17/01/2001 15:56:28

18/01/2001 19:49:01

18/01/2001 20:15:35

18/01/2001 20:46:50

15/02/2001 23:16:28

15/02/2001 23:39:16

16/07/2001 23:17:50

16/07/2001 23:20:32

16/07/2001 23:29:41

16/07/2001 23:29:53

23/08/2002 20:37:26

23/08/2002 20:55:15

29/08/2002 19:19:05

29/08/2002 20:09:22

12/09/2002 17:27:34

12/09/2002 17:29:41

24/09/2002 12:53:17

24/09/2002 12:54:36

16/05/2003 23:33:04

16/05/2003 23:38:11

18/05/2003 00:11:24

19/05/2003 20:30:40

19/05/2003 20:38:15

11/06/2003 21:38:30

25/07/2003 04:53:30

25/07/2003 05:01:51

30/07/2003 18:30:32

30/07/2003 18:31:24

30/07/2003 18:32:20

30/07/2003 18:43:13

30/07/2003 18:51:22

30/07/2003 18:51:51

02/08/2003 01:17:06

12/08/2003 23:00:41

12/08/2003 23:05:27

NOTAMN

These are the NOTAMS that detail the satellite outages. The E) field of these NOTAMS contains the details of which particular satellite is being referenced by the NOTAM. The agreed format of this field is

E) GLOBAL POSITIONING SATELLITE PSEUDO RANDOM NOISE 31 U/S)

with this particular example referencing the satellite with a PRN of 31.

Based on this our RAIM Prediction System software has been written such that unless it sees the above format for the E field the NOTAM is rejected by the system.

Since commissioning the following incorrectly-formatted NOTAMNs have been received at the following times with the listed E field contents:

14/01/2000 21:14:27

E) GLOBAL POSITIONING SYSTEM PRN 011 SVN 46 COMMISSIONED)

14/01/2000 21:25:02

E) GLOBAL POSITIONING SYSTEM PRN 011 SVN 46 COMMISSIONED)

04/03/2000 10:28:18

E) GLOBAL POSITION SYSTEM /GPS/ PSUEDO RANDOM NOISE 16 U/S)

04/03/2000 11:04:03

E) GLOBAL POSITION SYSTEM /GPS/ PSUEDO RANDOM NOISE 16 U/S)

31/03/2000 16:59:59

E) GLOBAL POSITION SYSTEM PRN 13 U/S)

31/03/2000 17:27:10

E) GLOBAL POSITION SYSTEM PRN 13 U/S)

15/02/2001 19:14:08

E) GLOBAL POSITIONING SYSTEM SATELLITE VEHICLE NUMBER 54 PSUEDO RANDOM NOISE 18 U/S)

15/02/2001 19:19:44

E) GLOBAL POSITIONING SYSTEM SATELLITE VEHICLE NUMBER 54 PSUEDO RANDOM NOISE 18 U/S)

07/10/2002 01:33:43

E) GLOBAL POSITION SYSTEM PSEUDO-RANDOM NOISE NUMBER 17 U/S)

07/10/2002 01:35:34

E) GLOBAL POSITION SYSTEM PSEUDO-RANDOM NOISE NUMBER 17 U/S)

11/10/2002 05:08:29

E) GLOBAL POSITION SYSTEM PSUEDO-RANDOM NOISE NUMBER 21 U/S)

11/10/2002 05:08:50

E) GLOBAL POSITION SYSTEM PSUEDO-RANDOM NOISE NUMBER 2 U/S)

11/10/2002 05:25:37

E) GLOBAL POSITION SYSTEM PSUEDO-RANDOM NOISE NUMBER 2 U/S)

16/05/2003 22:56:59

E) GLOBAL POSITION SYSTEM PSEUDO RANDOM NOISE NUMBER 23)

28/05/2003 04:23:39

E) GLOBAL POSITION SYSTEM  27 U/S)

16/07/2003 23:09:05

E) QNGAU PRN 30 U/S

22/07/2003 16:20:55

E) QNGAU PRN 9

22/07/2003 17:10:17

E) QXXXX PRN 9)

22/07/2003 17:21:02

E) GLOBAL NAVIGATION SATELITE SYSTEM PRN 9 NOT AVBL)

22/07/2003 17:25:00

E) QXXXX GPS PRN 9 U/S)

22/07/2003 22:06:09

E) GPS PRN 9 U/S

22/07/2003 22:12:37

E) G P S PRN 9 U/S

25/07/2003 04:25:18

E) QNGAU PRN 29
Analysis

Since the commissioning of the system, it has received a total of 1299 NOTAMS with the KNMH identifier (identifies the NOTAM as being related to the GPS system or LORAN) of which 576 where meant to be NOTAMS detailing a satellite outage and 723 where NOTAMS cancelling a previous NOTAM. Of the 576 that were meant to be informing the system of a GPS system event 62 have been in error ie 10%. These incorrect NOTAMS have been received at regular intervals over the past 3 years (ie they were not all received in the first year and none since).

As well, this is just the NOTAMS that made it this far. NANUs created by 2SOPS have failed to become NOTAMS due to hiccups in the system. Details of these are not included in this report.

Recommendation

Since navigation aid system status reporting is just as important as the aid itself and is in fact an integral part of the system. Without proper error reporting the operational usefulness (for civil operations) of the aid is seriously compromised. The lack of a reliable reporting system may in fact result in our inability to approve (GPS) as a stand alone system for civil IFR operations.

Therefore, the US NOTAM office/2SOPs is encouraged to finalise implementation of an automated system for the translation of NANUs into International NOTAMs (not just domestic NOTAMS which are then hand translated into international NOTAMS) which would hopefully see the elimination of these errors.

If this cannot be achieved then some other method needs to be identified such that this problem can be eliminated because not only does it affect the Australia RAIM Prediction system but also the FAA and European systems, and hence the operational usefulness (for civil operations) of the Global Positioning System.

