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1. Introduction
In 3GPP RAN1#50 in August, 2007 it was decided that for the UL DM RS with 1-RB and 2-RB allocations, at least 30 sequences shall be designed using Computer Generated (CG) code. In this document, such CG sequences for 1-RB and 2-RB allocations are given
2. 1 RB, 2 RB allocation CG Sequences 
At the end of this document, set of 30 CG sequences for 1, 2 RB allocations (length 12) are given in frequency domain. Table 1 below summarizes the different statistical properties for these sequences. 
Table 1: Statistics of CG Sequences. 
	
	Total number of sequences
	Mean cross-correlation of all cyclic shifts
	Median cross-correlation of all cyclic shifts
	Max cross-correlation of all cyclic shifts
	Mean CM (dB)
	Min CM (dB)
	Max CM (dB)
	#sequences with CM <= QPSK (1.22)

	Length 12 CG Sequences 1-30 
	30
	0.26
	0.24
	0.67
	0.28
	0.007
	0.51
	30

	Length 24 CG Sequences 1-30 
	30
	0.18
	0.17
	0.53
	0.82
	0.46
	0.92
	30


As evident from Table 1, the 30 CG sequences of length 12, 24 have lower CM as compared to QPSK (CM = 1.22 using a CM slope of 1.56). Note that having CM lower than QPSK is especially important for 1 RB allocations as the PUCCH transmission is entirely based on the transmission of such CAZAC sequences. 
The CDF of cross-correlations of the CG sequences with themselves (autocorrelation and cross-correlation of CG12, 24) and with extended Zadoff-Chu (E-ZC) sequences of length 3 RBs is shown in Figures 1, 2. The figures also depict the cross-correlation of E-ZC sequences of length 12, 24 against E-ZC of length 36. As seen from Figures 1 and 2, the cross-correlation CDF of CG 12, 24 sequences is similar to the corresponding CDF with E-ZC of 12, 24 against length E-ZC of length 36.
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Figure 1: CDF of all cyclic shift cross-correlations for CG 12 with itself, with E-ZC of length 36 and of E-ZC of length 12 with E-ZC of length 36.
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Figure 2: CDF of all cyclic shift cross-correlations for CG 24 with itself, with E-ZC of length 36 and of E-ZC of length 24 with E-ZC of length 36.
Statistics for the cross-correlations in Figures 1, 2 is given below;

Table 2: Statistics for different cross-correlations in figures 1 and 2 (normalized)
	(sequence 1, sequence 2)
	Mean of all cyclic shift cross-correlations 
	Median of all cyclic shift cross-correlations
	Max of cyclic shift cross-correlations 

	(CG length 12, E-ZC length 24)
	0.26
	0.27
	0.78

	(CG length 12, CG length 24)
	0.25
	0.24
	0.81

	(CG length 24, E-ZC length 36)
	0.18
	0.17
	0.60


As evident from Table 2, the statistics of cross-correlation for CG 12 and CG 24 and the statistics of cross-correlations for E-ZC of length 12 and 24 with E-ZC sequences for larger RB sizes are similar. Hence the performance of CG 12, 24 is expected to be similar to Extended ZC sequences of length 12, 24.  
Similarly figure 3 below gives the cubic metric of CG 12, 24 sequences.
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Figure 2: Cubic metric of proposed CG 12, 24 sequences is given.
3. Conclusions
This contribution presented 30 CG sequences of length 12, 24 with low cubic metric. We showed that the cross-correlation of these sequences is similar to the extended ZC sequences of length 12, 24. The memory storage for storing the sequences is only 720 bits for 1-RB allocation and 1440 bits for 2-RB allocation, and hence only contributes to a small fractional percentage of the overall UE memory storage. 
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Leng 12 Computer Gen Sequences

		Computer Gene		Real value of sequence																										Cubic metric of sequence

		Sequence number		Sample number		1		2		3		4		5		6		7		8		9		10		11		12

		1				0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.007

		2				0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.007

		3				0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.007

		4				0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.007

		5				0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.209

		6				0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.209

		7				0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.209

		8				0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.209

		9				0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.228

		10				0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.228

		11				0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		0.228

		12				0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.228

		13				0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.241

		14				0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.241

		15				0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.241

		16				0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.241

		17				0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.327

		18				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.327

		19				0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.327

		20				0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.327

		21				0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.393

		22				0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		0.393

		23				0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.393

		24				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.393

		25				0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.440

		26				0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.440

		27				0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.440

		28				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.440

		29				0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.514

		30				0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.514

		Random-Cazac		Imaginary value of sequence

		Sequence number		Sample number

		1				0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707

		2				0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707

		3				0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707

		4				0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707

		5				0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707

		6				0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707

		7				0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707

		8				0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707

		9				0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707

		10				0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707

		11				0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707

		12				0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707

		13				0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707

		14				0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707

		15				0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707

		16				0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707

		17				0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707

		18				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707

		19				0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707

		20				0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707

		21				0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707

		22				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707

		23				0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707

		24				0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707

		25				0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707

		26				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707

		27				0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707

		28				0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707

		29				0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707

		30				0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707
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Leng 24 Random Cazac Sequences

		Random-Cazac		Real value of sequence																																																		Cubic metric of

		Sequence number		Sample number		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		sequences

		1				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.46

		2				0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.68

		3				0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.70

		4				-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		0.74

		5				0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.74

		6				-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.76

		7				0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.77

		8				0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.78

		9				-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.78

		10				0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.79

		11				-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		0.707		0.707		0.79

		12				-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.81

		13				0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.83

		14				0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.83

		15				-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.85

		16				-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.85

		17				-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.86

		18				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.87

		19				0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.87

		20				-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.88

		21				0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.88

		22				-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.89

		23				0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.90

		24				0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.90

		25				0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.90

		26				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.90

		27				0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.91

		28				-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.91

		29				0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.91

		30				0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.92

		Random-Cazac		Imaginary value of sequence

		Sequence number		Sample number

		1				0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707

		2				0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707

		3				0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707

		4				-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707

		5				-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707

		6				0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707

		7				0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707

		8				0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707

		9				-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		0.707

		10				0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707

		11				-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707

		12				0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707

		13				0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707

		14				-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707

		15				-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707

		16				-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707

		17				0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707

		18				-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707

		19				-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707

		20				-0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707

		21				0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707

		22				0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707

		23				-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		0.707		0.707

		24				-0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707

		25				-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707

		26				-0.707		0.707		0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707

		27				-0.707		-0.707		-0.707		-0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		0.707

		28				0.707		0.707		-0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707		0.707		-0.707		-0.707		-0.707

		29				-0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		0.707		0.707		0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		0.707

		30				-0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		-0.707		0.707		-0.707		-0.707		0.707		0.707		-0.707		0.707		-0.707		0.707		-0.707		-0.707		-0.707		-0.707






