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Introduction 
NASA, as well as a number of other space agencies, now recognize that the current recommended CCSDS 
randomizer [1,2] used for telemetry (TM) is too short. When multiple applications of the PN8 Maximal 
Length Sequence (MLS) are required in order to fully cover a channel access data unit (CADU), spectral 
problems in the form of elevated discrete spurious (spurs) appear [3]. At the very least, the appearance 
of spurs portends the violation of international spectrum regulations. More importantly, the probability 
of false decoder lock increases dramatically. Originally, the randomizer was called a bit transition 
generator (BTG) precisely because it was thought that its primary objective was to ensure sufficient bit 
transitions to allow the bit/symbol synchronizer to lock and remained locked. We, NASA, have 
demonstrated that the original BTG concept is a limited view of the real value of the randomizer 
sequence and that the randomizer also aids in signal acquisition as well as minimizing the potential for 
false decoder lock. 

 
In 1994, a PN8 MLS was selected based on avoiding with a sequence that also appeared as a Reed-
Solomon RS(255,223) codeword. Apparently, in developing a recommendation for a Telecommand (TC) 
uplink randomizer, it was discovered that the pre-1994 recommended PN8 randomization sequence was 
a legitimate member of the set of RS(255,223) codewords. Present day channel access data unit (CADU) 
construction should, by default, preclude that possibility. Nonetheless, �`���[ll still retain that negative 
property as a characteristic of any new candidate MLS �`���[ll propose. Since there is no interaction 
between Telemetry (TM) and TC links, there is no need to modify the current CCSDS randomization 
recommendation when applied 
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Figure 6a. Sum coefficient of determination as a 
function of frame length.   
 
 

Figure 6b. Expanded axes to show details of Sum 
Coefficient of Determination.  

Figure 7. CNES recommendation with requisite 
initialization (Figure derived from ref [7].)  

 

Figure 8. Sum coefficient of determination as a 
function of frame length  (CNES recommendation).   

 

Figure 9. Sum coefficient of determination as a 
function of frame length 
 

Figure 10. Sum coefficient of determination as a 
function of frame length. 
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Figure 1a. Autocorrelation for current 
recommended PN8 MLS randomizers.  

Figure 1b. Expanded correlation axis to show 
details of autocorrelation (current PN8 MLS).  

Figure 2. Autocorrelation of repeated application of 
PN8 MLS across frame length of 214 points.  

 

Figure 3. Autocorrelation of repeated application of 
PN10 MLS across frame length of 214 points.  
 

 

Figure 4. Autocorrelation of selected PN15 MLS: 
1+x8+x15  across frame length of 214 points.  

Figure 5. Metric of choice: Sum coefficient of 
determination as a function of frame length.   
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