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To: Peter Symes (psymes@smpte.org)

Dear Mr. Symes,

ITU SG 15 is developing new standards and extensions of existing standards for the Optical Transport Network (OTN). As part of this work, the transport over OTN of some of the uncompressed serial digital interface (SDI) video signals specified by SMPTE is being considered. If these signals are transported over OTN, we must ensure that their respective timing requirements are met.

The SDI video signals may include the standard definition video signals specified in SMPTE 259M-2008 (i.e., sampled composite video signals at rates of approximately 143 Mbit/s and 177 Mbit/s, and sampled component video signals at rates of 270 Mbit/s and 360 Mbit/s), and high-definition signals specified in SMPTE 292M-2008 and SMPTE 424M-2006 (i.e., at rates of approximately 1.5 Gbit/s and 3 Gbit/s, respectively). We therefore need to ensure that the mapper and demapper (i.e., desynchronizer) specifications that we develop enable the respective jitter, frequency tolerance, and maximum frequency drift rate requirements for these signals to be met.  We have obtained the jitter requirements for these signals from the above documents, and the frequency tolerance and maximum frequency drift rate requirements for the standard definition signals from SMPTE 318M-1999. Several of these requirements are quite stringent, and will possibly require very narrow-bandwidth desynchronizers and/or very fine phase measurement granularity at the mapper to meet them.  We therefore would like to confirm whether our understanding of these requirements and their applicability is correct.

SMPTE 318M-1999 specifies a maximum frequency drift rate of 0.1 Hz/s.  It is our understanding that, in general, this standard applies to digital as well as analog video signals, including the signals specified in SMPTE 259M-2008.  However, it is also our understanding that the maximum frequency drift rate requirement originally was specified to constrain the drift rate of the color subcarrier of the analog composite video signal; it corresponds to approximately 0.028 ppm/s for NTSC and 0.0226 ppm/s for PAL. If the requirement is applied to the standard definition signals specified in SMPTE 259M-2008, it results in a very stringent requirement on peak-to-peak phase variation; for example, the 0.0226 ppm/s limit constrains the peak-to-peak phase variation over 0.22 s to approximately 0.56 ns. We therefore would like to know whether we are correct in applying the maximum frequency drift rate requirement to the signals specified in SMPTE 259M-2008, considering that this requirement was originally developed to control the frequency drift of the analog video color subcarrier.  If the requirement does apply to the signals specified in SMPTE 259M-2008, can you tell us why it applies?

SMTPE 259M-2008, 292M-2008, and 424M-2006 specify both timing (i.e., wide-band) and alignment (i.e., high-band) jitter requirements for the respective signals specified in each document.  The alignment jitter requirements are specified to ensure acceptable bit error performance for clock recovery, and the respective jitter measurement filter bandwidths (corner frequencies) are relatively high (i.e., 1 kHz for the standard definition signals and 100 kHz for the high-definition signals).  However, the timing jitter requirements are very stringent; the measurement filter corner frequencies are 10 Hz in all cases, with a maximum peak-to-peak jitter of 0.2 UIpp for the standard definition signals, 1 UIpp for the approximately 1.5 Gbit/s high-definition signals, and 2 UIpp for the approximately 3 Gbit/s high-definition signals.  For example, the 1 UIpp limit and 10 Hz corner frequency constrains the peak-to-peak phase variation over 0.03 s to approximately 0.67 ns.  It is our understanding that timing jitter is typically constrained to prevent buffer overflow in regenerators; a regenerator, in addition to performing a clock recovery operation, buffers some data while smoothing (i.e., filtering) the timing, and it is necessary to ensure that the buffers do not overflow.  Can you tell us the purpose of the timing jitter requirements in SMPTE 259M-2008, 292M-2008, and 424M-2006 (i.e., what are these requirements attempting to control) and, specifically, why the measurement filter bandwidths are as narrow as 10 Hz?

We also would be interested in knowing if you have standardized any other uncompressed video signals intended for inter-studio transport and, if so, what the timing requirements for these signals are.

In summary, we would like to know:

a) Does the maximum frequency drift rate requirement of 0.1 Hz/s apply to the uncompressed digital video signals specified in SMPTE 259M-2008?  If it does apply, why does it apply given that it was originally developed to control the frequency drift rate of the analog video color subcarrier?

b) What is the purpose of the timing jitter requirements in SMPTE 259M-2008, 292M-2008, and 424M-2006 (i.e., what are the requirements attempting to control)?  Why are the measurement filter bandwidths as narrow as 10 Hz?

c) Have you standardized any other uncompressed video signals intended for inter-studio transport and, if so, what are the timing requirements for these signals.

We understand that similar questions have recently been asked of you by the IEEE 802.1 Working Group, also for the purpose of meeting the timing requirements of the SDI video signals, though for a different network transport. Therefore, this liaison is being copied to the IEEE 802.1 Working Group for information.

Thank you in advance for any information you can supply us on these topics.  Any related information that you think would be useful to us will also be greatly appreciated.
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