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Proposal: 
As a way to avoid long discussions, and in the spirit of expeditiously finalizing the sequence selection for UL DM RS at the Shanghai RAN WG1 Meeting, we propose the following way forward as an example of how we can create a unified proposal from amongst all of the sequences submitted that are QPSK.
We have taken the proposed QPSK sequences from Motorola, Nokia-Siemens/Nokia, Qualcomm, TI, and Sharp and have done the following:
1. We have pooled all sequences that are QPSK proposed by all of the above companies, and then we have pruned the pooled aggregate set of these proposed sequences, so that the maximum CM was less than that of the individual sets of sequences, to create a new Combined Set. We used the value of 1.1 dB for CM as the limit for length 12 sequences as well as 1.2 dB for length 24 sequences as a rule for including sequences into the Combined Set.  Note that the CM was defined as the CM including the cyclic prefix; hence the CM computations include all time-domain cyclic shifts.
2. From this Combined Set of sequences, we chose those sequences with the smallest maximum cross-correlation considering all cyclic shifts and compiled a Unified Set, for consideration by RAN WG1. 
3. As an additional step in creating the Unified Set, after the previous step, for any two resulting sequences where the cross correlation exceeded 0.675, we randomly discarded one sequence out of the pair, the sequence to discard being selected by a random process.  This was to ensure that the selection process was computationally feasible, as the number of unique selections of 30 sequences from a set of approximately 111 sequences, for example results in order 1027 possible assignments.
The sequences are contained in Annex A.  Annex B gives summary details for cross-correlation calculations. The reasoning behind all of the above was to attempt to get sequences that are a) represented from the proposing companies with minimum CM and minimum maximum CC for the given CM.  The results for the Unified Set of 30 root sequences are below:

Table 1  Cubic Metric of  Unified Set
	Sequence
	Maximum CM
	Mean CM
	Median CM

	Length 12
	  1.0989
	0.6603
	0.6813

	Length 24
	  1.1953
	0.7555
	0.8093


Table 2 Cross-Correlations of Unified Set
	Sequence
	Maximum  CC
	Mean CC
	Median CC

	Length 12
	0.6624
	0.2489
	0.2357

	Length 24
	0.5235
	0.1748
	0.1667


Table 3 Cross-Correlations of Sequences with Different Lengths

	Sequence
	Statistic
	Unified Length 12
	Unified Length 24
	EZC Length 36

	Unified

Length 12
INTO
	Mean
	See above.
	0.1814
	0.1418

	
	Median
	
	0.1715
	0.1395

	
	Max
	
	0.6324
	0.5128

	Unified 

Length 24
INTO
	Mean
	0.2568
	See above.
	0.1479

	
	Median
	0.2407
	
	0.1391

	
	Max
	0.8952
	
	0.5583

	EZC
Length 36

INTO
	Mean
	0.2566
	0.1810
	See above.

	
	Median
	0.2421
	0.1703
	

	
	Max
	0.8587
	0.6943
	


These results for the Unified Set, for CM less than or equal to that presented previously,  are superior in maximum cross-correlation to any sequences previously reported from any individual company, and for mean and median CC negligibly different.  Furthermore, the Unified Set pooling and pruning process included sequences from all proponents, thus is fair and includes everyone’s sequences which met the above criteria in the Unified Set.  The choice represents a trade-off of CC for CM; as some companies tried to optimize one at the expense of the other, this set represents a compromise between the competing objectives.
Furthermore, their memory storage is 90bytes for length 12 sequences and 180 bytes for length 24 sequences.
The Unified Set is given in the Annex.  Note that where the Companies Sequences is listed with the letter “B” the actual company’s sequence used is found on the corresponding row of the first column of the Worksheet labeled “Companies.”  
We therefore propose the use of these sequences as a way forward for UL DM RS for 1-2 RB allocations.
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Figure 1 Cross-Correlations of Proposed Sequences from Unified Set
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Figure 2 Cross-Correlations of Sequences of Different Lengths (1)
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Figure 3  Cross-Correlations of Sequences of Different Lengths (2)
Annex A: Proposed Sequences
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Annex B: Different sequence length cross-correlation calculation methodology
We shall in detail explain the methodology used to create the cross-correlation matrices of sequences of different lengths, in response to questions as to why values of 24 length into 12 length cross-correlations might be different than that of 12 into 24, for example.
Let the length 12 set of sequences be represented by the matrix X.  This set of all sequences and their frequency domain cyclic shifts, is, for 30 sequences, a matrix of 12 rows X (30 sequences X 12 cyclic shifts/sequence) or 12 X360. Likewise the matrix Y of 24 length sequences is 30X720.

To get the cross-correlation of the length 12 sequences into the length 24 sequences, we envision a 24-length correlation post- IDFT as in Figure 4, and we assume that the length 12 sequences are concatenated.
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Figure 4  Method of mapping length 12 sequences into length 24 sequences

Naturally when assessing the cross-correlation properties we are interested in all cross-correlations of concatenated (or truncated) sequences with the sequence of the length with which we are interested.  Thus the cross-correlation matrix of length 12 into length 24 can be written as:

[image: image7.emf].





If we write
 [image: image8.emf] ,  
with the obvious notation that the upper ½ refers to the first 12 rows of Y and the lower ½ refers to the last 12 rows of Y, the above equation may be written as
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On the other hand, the cross-correlation matrix of length 24 into length 12 would be written as:

[image: image11.emf]
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Similar reasoning applies for the cases of 12 into 36, 36 into 12, and 36 into 24 and 24 into 36.

� More properly, if we were to consider that different sequences might be assigned to different resource blocks, the matrix � EMBED Equation.Ribbit  ���  and similar matrices below would have to be replaced with a matrix considering all permutations of sequences, but this would be computationally infeasible to get true maximum and minimum cross-correlations, and so we assume that the method outlined here is probably a good compromise.
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		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812





imaginary

		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812

		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812

		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812
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		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812

		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812

		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812





imaginary

		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812

		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812

		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812

		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812

		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812

		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812

		0.7071067812		0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812		0.7071067812		-0.7071067812		-0.7071067812		-0.7071067812





Companies Sequences
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		B				M= Motorola, N=Nokia-Siemens,
Q=Qualcomm,  T=TI, S=Sharp
B= multiple companies/close cross-correlation
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Companies 
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