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1 ATSC Signature Sequence Correlation Sensing Technique
The ATSC signal contains several pseudo random (PN) sequences [1].  The ATSC signal consists of 313 segments.  One of these segments is called the Data Field Sync which contains there PN sequences.  This sensing technique involves converting the received signal to baseband and correlating the signal with a signature sequence based on these PN sequences.  The output of the correlator is then processed to obtain a test statistic that is then compared to a threshold.  Section 1.1 explains the construction of the ATSC signature sequence.  Section 1.2 described the processing of the received signal, which consists of converting the IF signal to baseband and then correlating with the ATSC signature sequence.  Section 1.3 describes the construction of the test statistic when the sensing time is sufficient to guarantee observation of at least one ATSC Data Field Sync.  Section 1.4 describes the construction of the test statistic when the sensing time is sufficient to guarantee observation of at least two ATSC Data Field Syncs.
1.1 ATSC Signature Sequence

1.2 Processing of Received Signal

1.3 Test Statistic using a Single ATSC Data Field

1.4 Test Statistic using Multiple ATSC Data Fields
If it is possible to use a sensing duration of 48.4 ms (the duration of two ATSC data frames) or longer, then it is possible to obtain better performance than with a sensing time of 24.2 ms (the duration of a single ATSC data frame).  The method of constructing the test statistic for this longer observation time is described in this sub-clause.  Let the correlator output be denoted
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samples. Figure 1 illustrates the steps used to construct the test statistic T.
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Figure 1:Block Diagram
 The first step in constructing the test statistic is to take the absolute value of the correlator output. The next step is a serial to parallel converter that selects L samples.  The value of L is selected to span an entire ATSC data frame.  The next step is to select the N largest peaks.  A peak is represented as the index of the sample and the magnitude of the sample.  This process is repeated for multiple ATSC data fields.  Figure 2 illustrates the N (three in this illustration) largest peaks from each ATSC data field. 
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Figure 2: N Largest Peaks from each ATSC Data Field
After multiple ATSC data fields have been processed the N largest peaks from each ATSC data field are combing into a composite peak list.  The composite peak list is illustrated in Figure 3.
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Figure 3: Composite Peak List
The next step is to combing peaks in the composite peak list that are within a few samples.  The number of samples should be selected to be large enough to combing peaks due to correlations with the actual ATSC Signature Sequence, but not much larger.  The window allows for jitter in the position of the true peak due to timing offsets and small Doppler effects.  The combining of peaks in the composite peak list to form the final peak list is illustrated in Figure 4.
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Figure 4: Peak Combining
Once the final peak list has been generated the test statistic T is just the magnitude of the largest peak.  The test statistic T is compared to a threshold
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. The value of the threshold is selected to meet the false alarm rate requirement.
The performance of this methods compared to the method described in Section 1.3 is that the required SNR is lower.
	Number of ATSC Data Fields
	Sensing Time (ms)
	Required SNR(dB)

	1
	24.2
	-10

	4
	96.8
	-12

	16
	387.2
	-14


Table 1: Required SNR versus Sensing Time
References

[1] Advanced Television Standards Committee, ATSC Digital Television Standard, ATSC A/53E, April 2006

Notice: This document has been prepared to assist IEEE 802.22. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.22.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures 


<� HYPERLINK "http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf" ��http://standards.ieee.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:carl.stevenson@ieee.org" ��Carl R. Stevenson�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.22 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


This document contains the text on the ATSC Signature Sequence Correlation Sensing Technique for the informative Annex on sensing techniques.
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