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Document SLS-RNG_05-05 [1] was presented at the Fall 2005 RF&Modulation WG meeting by ESA.  The paper proposed adding uplink chip rates from the BepiColombo requirement using a modified version of the current chip rate equation with k=6 and l=1,…,12.  The rationale was that since the chip rate was linear with l in the new formula (as opposed to being divided by a power of 2k), that provided more flexibility in selecting telemetry rates whose spectral nulls coincided with the range clock.  The issue left was to determine whether these rates should be added to the Recommendation, and whether there were hardware issues in supporting these additional rates.
For open-loop correlation receivers (such as used in the DSN) whose sample clock is coherently derived from the uplink frequency, there are a non-integer number of samples per chip when (l/2k) is not an integer in the proposed chip rate equation.  This will cause problems for open-loop correlation receivers, in particular for high fchip when the number of samples per chip (=fs/fchip) is already small.  The problem can be addressed by increasing the sampling rate or adding processing to compensate for the fractional number of samples per chip; however, neither are simple changes.  For k=6, (l/2k) is an integer for l=1,2,4,8.  Thus to retain compatibility with an open-loop correlation receiver, it is suggested that the current formula for chip rate be kept in the Recommendation for cross-support, and that the other rates be added as optional for the purpose of offering more flexibility in selection of telemetry rates compatible with the ranging signal. 
In a related item, document SLS-RNG_06-07 [2] was presented at the Spring 2006 RF&Modulation WG by ESA.  It proposed changing the maximum offset between the generated chip rate and the value specified chip rate equation in the Recommendation, from 5×10-9 Fchip to 10 mHz.  Without prior knowledge of the offset, this will again cause problems for an open-loop correlation receiver.  Since the correlator sample clock is derived from the uplink frequency, and the receiver expects an integer number of samples per chip, non-coherency between the uplink frequency and chip rate will cause misalignment in the correlation.  With a 10 mHz offset from the expected chip rate (as derived from the uplink frequency), the correlator will slip an entire cycle after 100 seconds.  If this offset is know a priori, it could be compensated for with additional processing.  However, there is currently no recommendation to account for this.  Furthermore, a 36-bit NCO (worst case) needed to support the existing chip rate offset recommendation, does not seem excessive given today’s digital hardware.  In addition, the Recommendation specifies that minimal support of k=4 and 5 is sufficient, which only requires a 31-bit NCO.
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