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1. Purpose 
This Working Ppaper discusses the validation of several requirements on the UAT Ground Station in the Validation 
Report for the Technical Manual on the Universal Access Transceiver (UAT). 

2. Scope 
The UAT Subgroup of Working Group C of the ICAO Aeronautical Communication Panel has requested test data 
for the Sensis GBT to validate ground station requirements in the UAT Technical Manual.  That test data is being 
provided in another working paper.  In this report, some references are suggested in the validation report as an 
alternative to some of the test data.  Additionally, one requirement that cannot be validated is discussed.  

3. Procedures for Processing of Time Data 
Section 3.2.1 of the UAT Technical Manual has the following requirement text: 

3.2.1  Procedures for Processing of Time Data 

UAT ground station equipment shall utilize Time Mark information in the following ways: 

a. The UAT Ground Station transmitter message timing accuracy shall comply with the 
requirements of §3.1.2.2. 

b. The UAT Ground Station receiver time processing shall comply with the requirements of 
§5.1.1. 

It is suggested that the validation report use the following text for validation of these requirements: 

This requirement refers to §3.1.2.2 and §5.1.1, which are avionics requirements, and imposes the 
same requirements on the ground station.  Implementation feasibility of this requirement is 
covered by validation of the referenced avionics requirements.  The validation was done with test 
results in ACP WG-C UAT Subgroup Working Paper UAT-SWG08-WP06. 

4. Non-UTC Coupled Condition 
The requirements in UAT Technical Manual §3.2.1.2 read: 

3.2.1.2 Non-UTC Coupled Condition 

a. This condition shall be entered when the UAT ground station equipment has not been 
provided a GPS/GNSS, or equivalent, time mark.  This is not the normal condition; it is a 
degraded mode of operation. 

b. Within 2 seconds of entering the Non-UTC Coupled condition, the UAT ground station 
equipment shall set the “UTC Coupled” subfield to ZERO in any transmitted messages. 

The GBT test results cannot validate this requirement.  There was one test that covered all fields of the Ground 
Uplink header.  It was not an exhaustive test of all states of all fields.  The “coupled” state was verified to produce 
the proper contents of the field, but not the “non-coupled” state.  

A further concern is that the value of 2 seconds may not be sufficient.  For example, if the GPS antenna fails or loses 
visibility to the sky, it may take several seconds for the GPS engine to consider itself non-coupled, since satellite 
signals fade in normal operation.  In addition, some reasonable polling time must be allowed for the GBT to sense 
the change in status of the GPS engine.  Finally, the new “non-coupled” status has to be reported in a scheduled 
Ground Uplink message that may not occur for another second, even if a ground uplink is sent in every second.  

To help the group decide what should be done to the requirement, the GBT behavior was characterized by the FAA 
Technical Center. They report the following: 
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At the request of Sensis Corporation, the FAA Technical Center ran a “loss of GPS” test 
on the UAT GBT during an uplink scenario on 02/23/05.  The UAT GBT was configured 
to the ethernet UDP interface.  We injected eight FIS-B uplinks blocks each second for a 
period of one minute.  We recorded the RF output from the UAT GBT with the UAT 
Measurement Facility (UMF) recorder. 

A subsequent analysis of the recorded data shows 21:42:54 as the start time of the FIS-B 
injection.  At approximately 21:43:14, during the twentieth second of the scenario, we 
attenuated the GPS antenna with 90 dBm of attenuation.  Dialing this attenuation takes 
less than one second.  The data, however, doesn’t show the GBT reflecting the GPS loss 
until 21:43:20, fully six seconds later.  The required window for this coupling status 
change is two seconds.  Therefore, we determine that the UAT GBT fails to meet this 
requirement. 

At 21:43:34 we removed the attenuation, and the UAT GBT reflected this condition at 
21:43:45, eleven seconds later.  There is no timing requirement on this reacquisition, 
however, and this information is included for informational purposes only. 

This is consistent with informal experimentation at Sensis and an understanding of the GPS time source used.  Upon 
loss of GPS time reference, the GPS engine considers itself “coupled” for several seconds.  For what it is worth, the 
particular failure of the GPS antenna becoming disconnected does result in status change within 2 seconds since 
there is a GPS antenna sense which reacts much more quickly.  

It is recommended that the time limitation be changed such that the Sensis GBT conforms and the requirement is 
thus validated.  The Technical Manual defines the non-coupled condition as when “the UAT ground station 
equipment has not been provided a GPS/GNSS, or equivalent, time mark.”  In the case of this ground station design, 
the “time mark” is the collection of GPS satellite signals.  The internal GPS engine is designed to continue providing 
an internal time reference during satellite fades, and thus has a “drop” time of several seconds.  The requirement 
may still be feasible as written if the ground station (outside of the confines of the GPS engine) performs a more 
comprehensive status checking of satellite number and strength.  This, however, constitutes “anticipation” of loss of 
time accuracy, which goes beyond detecting and reporting it.  It would also be a less practical design, wherein the 
GPS timekeeping knowledge is not kept within the confines of the GPS engine.  

5. Criteria for Successful Message Reception 
Section 4 of the Technical manual covers criteria for successful message reception.  As a reminder, this is the 
section that describes the order of decoding the received bits as a long message, then as a short, and checking the 
payload type code for consistency with the length.  Correspondingly, for the ground uplink message it describes the 
decoding of each block after de-interleaving, and how to combine the blocks and determine a successful message.  

Although there was some discussion that both the avionics and ground station test results should be presented, it is 
suggested that it need only be validated by one or the other.  Since the avionics test results for this requirement are 
being presented at this working group meeting, no test results for the ground station need be presented.   

 


