
NOTES TO SLE TIME STAMP REQUIREMENT 
 
ESA produced a RID to the SLE books under review asking to reject the proposed modification and 
keep the present requirement as reported here below. 

 

 
------ 

 
 
In addition ESA is asking to include the additional NOTE: 
 
NOTE 2 ‐ Users should be aware that time stamping can only be performed once 
the Attached Sync Mark (ASM) is detected and the frame is recognized by the 
Frame Synchronizer device. Such operation does not take place at the tip of the 
antenna but within the decoding device. For this reason, to provide a time stamp 
that refers to a given bit when that bit was at the antenna, the system shall apply 
corrections that depend at least on: 
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‐ the applied  coding scheme (e.g. in some punctured non‐systematic 
codes, a given "information bit" may not be directly related to a 
"transmitted bit(s)");  

‐ the applied modulation scheme (e.g. some types of modulations use 
symbols made of several bits) 

‐ the time needed for that bit to go all over the path from the antenna to 
the Frame Synchronizer device. 

The measurement/implementation methods used for the computation of the 
mentioned corrections may also affect the accuracy of the Time Stamp.  
 
-------------------------------------------------------------------------------------------------------------- 
 
Supporting discussion is given in the following pages that may also be used for insertion in an Annex to 
SLE Books. 
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SUPPORTING CONSIDERATIONS 
 
In some practical situations, it might not be a straightforward task to relate the telemetry time stamp 
to its associated signal event occurring at the phase centre of the antenna. 
 
Coding schemes 
Even though the problem of synchronisation when mapping information bits into transmitted bits 
(or vice versa) is further commented in the modulation scheme chapter, the topic becomes more 
complex whenever coding is present.  
The use of non-systematic coding schemes will alter the relationship between information bit and 
transmitted bit (as a matter of fact, there is no direct relationship (info bit/tx bit). Convolutional 
codes and especially convolutional punctured codes generate telemetry frames variable in length 
(i.e. number of transmitted bits per frame can change from one frame to the next). This feature 
changes the relative distance between two consecutive telemetry frames forcing the user to average 
the received time stamps for several frames. In this context, the interpretation of the instantaneous 
time stamps might be a bit more cumbersome than in the traditional case where all the frames 
contains the same number of transmitted bits. Randomisation, if applied to the coding layer, may be 
another source of uncertainty in the process of mapping information bits into transmitted bits. 
 
Decoder architecture 
The position of the frame synchroniser as a functional block in the data flow path plays an 
important role in the telemetry time stamp accuracy. In cases where the frame synchroniser can be 
placed before any decoding process, the time stamp accuracy in the decoder functional block will be 
only driven by technological aspects (clock frequency, NCO, etc..). In other cases, where frame 
synchronisation occurs after decoding (at information bit level), data buffering, software processing, 
pipe-lining, etc… will affect the time stamp accuracy due to the introduction of variable and non-
deterministic delays.  
 
Modulation scheme 
High order modulation schemes use “symbols” that are made of a set of transmitted bits (typically 
more than one). There could be cases where several information bits are packed only in one set or, it 
could also be that one information bit generates several transmitted bits that belong to more than 
one set. 
The bits comprising a transmitted symbol can be considered as travelling in parallel until the 
DEMOD-DECODER interface where they will be serialised. 
The transition from “modulation symbol” to transmitted bit stream generates an ambiguity that will 
directly affect the time stamp accuracy. Moreover, in all cases where the time stamp process is 
performed at information bit level (i.e. after decoding), the mapping/relationship between 
information bit and transmitted bit will be the key point when trying to achieve accurate time 
tagging of events.  
 
Transmitted bit rate 
It is well known that the bit synchronisation timing loop jitter in the demodulators can be of the 
same order of magnitude as the required time stamp accuracy. This problem is most significant at 
low to medium bit rates. Whereas low bit rates are prone to provide poor time stamp accuracy, high 
bit rates (several megabits per second) easies the task of achieving accurate time stamps.  
 
Radio electric path 
Passive components in the ground station between the antenna feed and the telemetry demodulator 
such as cables, couplers, filters (*), etc will have a quasi-constant delay (temperature dependent) 
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regardless the nature of the telemetry that is being received. The same applies to active components 
such as frequency down converters. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(*)Simple waveguides do not have any temperature dependence as far a propagation delay is 
concerned 
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