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GLOBAL POSITIONING SYSTEM (GPS)  
WEEK COUNTER ROLLOVER EVENT 

(6 APRIL 2019) 
 

 
 The global positioning system (GPS) is an element of the global navigation satellite 

system (GNSS) standardized by ICAO (Annex 10, Volume I, Chapter 3, 3.7). GPS navigation and 
timing information is used by many aviation systems, both on board aircraft and on the ground. 

 
 The GPS navigation message contains information about current date and time in the 

form of a sequential week counter (representing the number of weeks elapsed from the reference date 
6 January 1980) and of the number of seconds elapsed within the current week. GPS user systems can 
convert this format in a straightforward manner into conventional day/month/year formats.  

 
 However, the GPS navigation message format has a limitation, insofar as the data field 

that contains the week counter is of limited length (ten bits) and thus can count only up to 1024 weeks, 
from week 0 to week 1023. At the end of week 1023, the counter restarts from 0 (“rollover”). The next 
rollover event will occur on 6 April 20191. 

 
 Systems using this information for obtaining date and time are therefore required to take 

appropriate account of the rollover to ensure that a correct progressive week count is maintained. With 
regard to the use of GPS for aircraft navigation, this requirement is specified in Annex 10, Volume I, 
Appendix B, 3.1.1.2.6.2. An equivalent requirement for all GPS user systems is provided in the official 
GPS interface specification issued by the United States (IS-GPS-200H), which operates GPS. The 
United States has also issued a Memorandum informing about the upcoming rollover and providing 
recommendations on related steps to be taken by GPS users2.  

 
 In light of the above requirements, it should generally be expected that the rollover event 

will be properly handled by aviation systems, without resulting in incorrect date/time information being 
conveyed to users. Nevertheless, the existence of non-compliant equipment cannot be ruled out and has 
in fact been confirmed in some cases. Aviation GPS users are therefore encouraged to be aware of the 
potential impact from the rollover in terms of incorrect date/time information; to investigate and 
ascertain their dependencies on GPS for obtaining time/date; and to confirm with the relevant 
manufacturers of GPS user equipment that the rollover event will be properly handled by the equipment.  

 
 

Issued under the authority of the Secretary General 

                                                      
1 The first rollover event occurred on 21 August 1999. 
2 https://ics-cert.us-cert.gov/sites/default/files/documents/Memorandum_on_GPS_2019.pdf  
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