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Description
Title of Invention: MULTIPLE INPUT MULTIPLE OUTPUT
COMMUNICATION SYSTEM USING CODEBOOK CORRE-

SPONDINGTO EACH REPORTING MODE

Technical Field
The following description relates to a multiple input multiple output (MIMO) com-

munication system using a codebook, and more particularly, to codebooks corre-
sponding to respective reporting modes used by a transmitter and a receiver included in

a MIMO communication system.

Background Art

A multiple input multiple output (MIMO) communication system may include a
transmitter and at least one receiver. For example, the MIMO communication system
may include a base station and at least one terminal. In a downlink, the base station
may perform a functionality as the transmitter, and each of the at least one terminal
may perform a functionality as the receiver.

The transmitter or the receiver operating in the MIMO communication system may
include a plurality of antennas, and may transmit and receive data using the plurality of
antennas. A wireless channel may be formed between each transmit antenna of the
transmitter and each receive antenna of the receiver. The transmitter and the receiver
may share information associated with the wireless channel, thereby achieving a high
data rate.

In a closed-loop MIMO communication system, feedback information to be shared
between the transmitter and the receiver may include a rank indicator indicating a
preferred rank of the receiver, a precoding matrix indicator indicating a preferred
precoding matrix, channel quality information indicating a quality of a wireless
channel, and the like. The receiver may select one of matrices or vectors included in a
codebook using a predefined codebook, and may feed back an index of the selected

matrix or vector as the precoding matrix indicator.
Disclosure of Invention

Solution to Problem

In one general aspect, there is provided a communication method of a receiver in a
multiple input multiple output (MIMO) communication system including a transmitter
having eight transmit antennas and the receiver, the communication method including
extracting a first precoding matrix indicator corresponding to a first codeword included

in a first codebook and a second precoding matrix indicator corresponding to a second
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codeword included in a second codebook, and transmitting, to the transmitter, the first
precoding matrix indicator and the second precoding matrix indicator.
In another general aspect, there is provided a communication method of a receiver in

a MIMO communication system including a transmitter having eight transmit antennas
and the receiver, the communication method including feeding back, to the transmitter,
a first precoding matrix indicator corresponding to a first codeword included in a first
codebook in order to indicate a recommended precoding matrix at a first reporting
point in time, and feeding back, to the transmitter, a second precoding matrix indicator
corresponding to a second codeword included in a second codebook in order to
indicate a recommended precoding matrix at a second reporting point in time.

In still another general aspect, there is provided a communication method of a
transmitter in a MIMO communication system including the transmitter having eight
transmit antennas and a receiver, the communication method including receiving, from
the receiver, a first precoding matrix indicator corresponding to a first codeword
included in a first codebook and a second precoding matrix indicator corresponding to
a second codeword included in a second codebook, accessing a memory that stores the
first codebook and the second codebook, and generating a precoding matrix using the
first precoding matrix indicator and the second precoding matrix indicator.

In yet another general aspect, there is provided a communication method of a
transmitter in a MIMO communication system including the transmitter having eight
transmit antennas and a receiver, the communication method including receiving, from
the receiver, a first precoding matrix indicator corresponding to a first codeword
included in a first codebook, the first precoding matrix indicator indicating a rec-
ommended precoding matrix at a first reporting point in time, receiving, from the
receiver, a second precoding matrix indicator corresponding to a second codeword
included in a second codebook, the second precoding matrix indicator indicating a rec-
ommended precoding matrix at a second reporting point in time, accessing a memory
that stores the second codebook, and generating the recommended precoding matrix at
the second reporting point in time using the second precoding matrix indicator received
at the second reporting point in time.

Other features and aspects may be apparent from the following detailed description,

the drawings, and the claims.
Brief Description of Drawings

FIG. 1 is a diagram illustrating an example of a multiple input multiple output
(MIMO) communication system.

FIG. 2 is a diagram illustrating an example of a communication method of a receiver

and a transmitter that share channel information using a single codebook.
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FIG. 3 is a diagram illustrating an example of a relationship between two codebooks

and a precoding matrix.
FIG. 4 is a diagram illustrating an example of a communication method of a receiver

and a transmitter that share channel information using two codebooks.

FIG. 5 is a diagram illustrating an example of a communication method of a receiver
and a transmitter that operate in a physical uplink control channel (PUCCH) 1-1 sub-
mode 2.

FIG. 6 is a diagram illustrating an example of a communication method of a receiver
and a transmitter that operate in PUCCH 2-1 sub-modes 1 and 2.

Throughout the drawings and the detailed description, unless otherwise described,
the same drawing reference numerals should be understood to refer to the same
elements, features, and structures. The relative size and depiction of these elements

may be exaggerated for clarity, illustration, and convenience.

Mode for the Invention

The following detailed description is provided to assist the reader in gaining a com-
prehensive understanding of the methods, apparatuses, and/or systems described
herein. Accordingly, various changes, modifications, and equivalents of the methods,
apparatuses, and/or systems described herein may be suggested to those of ordinary
skill in the art. Also, description of well-known functions and constructions may be
omitted for increased clarity and conciseness.

Hereinafter, embodiments will be described in detail with reference to the ac-
companying drawings.

FIG. 1 illustrates an example of a multiple input multiple output (MIMO) commu-
nication system.

Referring to FIG. 1, the MIMO communication system may include a transmitter 110
and a plurality of receivers 120, 130, and 140.

N\ transmit antennas may be installed in the transmitter 110. The transmitter 110 may
function as a base station in a downlink, and may function as a terminal in an uplink. N
; receive antennas may be installed in the receivers 120, 130, and 140. Each of the
receivers 120, 130, and 140 may function as a terminal in the downlink, and may
function as a base station in the uplink. Hereinafter, embodiments will be described
based on an operation of the transmitter 110 and the receivers 120, 130, and 140 in the
downlink. The embodiments may be applicable to the uplink.

Channels may be formed between the transmitter 110 and the receivers 120, 130, and
140. Data may be transmitted from the transmitter 110 to the receivers 120, 130, and
140 via the channels. The transmitter 110 may precode at least one data stream using a

precoding matrix, enhancing a performance of the MIMO communication system. A
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data stream may also be referred to as data.

The transmitter 110 may generate or determine a more accurate precoding matrix by
verifying information associated with channel direction and information associated
with channel quality. Information associated with the channel direction and in-
formation associated with the channel quality may be one example of channel in-
formation. Information associated with the channel direction may include a precoding
matrix indicator.

For example, the transmitter 110 and the receivers 120, 130, and 140 may share the
precoding matrix indicator using a codebook. The codebook may include a plurality of
codewords. Each of the plurality of codewords may correspond to a vector or a matrix.
A size of the codebook may correspond to a number of codewords. For example, a
3-bit codebook may include eight codewords, and a 4-bit codebook may include 16
codewords.

Each of the receivers 120, 130, and 140 may select a single codeword from the
plurality of codewords, and may generate an indicator of the selected codeword as a
precoding matrix indicator. The precoding matrix indicator may be fed back to the
transmitter 110. The transmitter 110 may verify a codeword indicated by the precoding
matrix indicator, using the codebook. The transmitter 110 may generate or determine
an optimal precoding matrix based on the codeword corresponding to the precoding
matrix indicator.

A dimension of a precoding matrix may be dependent on a rank of the transmitter
110. The rank of the transmitter 110 may correspond to a number of data streams
desired to be transmitted or a number of layers of the transmitter 110.

FIG. 2 illustrates an example of a communication method of a receiver and a
transmitter that share channel information using a single codebook.

Referring to FIG. 2, at 210, the transmitter may transmit a well-known signal to the
receiver. The well-known signal may be a pilot signal.

At 220, the receiver may estimate a channel formed from the transmitter to the
receiver based on the well-known signal.

At 230, the receiver may select, from a codebook, a codeword suitable for the
estimated channel and generate a precoding matrix indicator including an index of the
selected codeword. In this example, the same codebook may be stored in both the
transmitter and the receiver.

At 240, the receiver may feed back a precoding matrix indicator to the transmitter.
The receiver may also feed back channel quality information and a rank indicator.

At 250, the transmitter may generate or determine an optimal precoding matrix based
on the fed back precoding matrix indicator. At 260, the transmitter may transmit data

using the precoding matrix.
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The communication method of the transmitter and the receiver when the transmitter
and the receiver use the same single codebook is described above with reference to
FIG. 2. According to embodiments, two codebooks may be used for the receiver and
the transmitter to share two precoding matrix indicators.

Hereinafter, it is assumed that a first codebook C, and a second codebook C, are
present, and two codebooks are stored in the receiver and the transmitter, respectively.
It is also assumed that a precoding matrix W is finally recommended by the receiver
and is used by the transmitter.

FIG. 3 illustrates an example of a relationship between two codebooks and a
precoding matrix.

Referring to FIG. 3, both a transmitter and a receiver may store a first codebook C,;
310 and a second codebook C, 320. The receiver may select a preferred first codeword
W, from the first codebook C; 310, and may select a preferred second codeword W,
from the second codebook C, 320. A first precoding matrix indicator may be fed back
to the transmitter as an index of the preferred first codeword W, and a second
precoding matrix indicator may be fed back to the transmitter as an index of the
preferred second codeword W.

Based on the first precoding matrix indicator and the second precoding matrix
indicator, the transmitter may find the preferred first codeword W, from the first
codebook C, 310, and may find the preferred second codeword W, from the second
codebook C, 320. The transmitter may determine a precoding matrix W=f(W;, W,)
based on the preferred first codeword W, and the preferred second codeword W..

In W=f(W,, W,), a function f may be variously defined. For example, W=f(W, W,
)=W,W, or W=f(W;, W,)=W;W, may be defined.

W, corresponds to the preferred first codeword of the receiver corresponding to the
first precoding matrix indicator selected by the receiver from the first codebook C;. W,
corresponds to the preferred second codeword of the receiver corresponding to the
second precoding matrix indicator of the receiver selected from the second codebook C
». The first codebook C, or the first precoding matrix indicator may be used to indicate
a property of a channel in a wideband including a plurality of subbands, or to indicate a
long-term property of the channel. The second codebook C, or the second precoding
matrix indicator may be used to indicate a property of a channel in a subband or to
indicate a short-term property of the channel.

In W=f(W,, W,)=W,W,, W may have a dimension of N, x R and W, may have a
dimension of N, x R. W2 may have a dimension of N; x N.. In W=f(W, W,)=W ,W,, W
may have a dimension of N; X R and W, and W, may have a variety of dimensions
based on R. Here, R corresponds to a rank and indicates a number of data streams or a

number of layers.
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Hereinafter, the first codebook C,; including candidates of W, and the second
codebook C, including candidates of W, when the transmitter includes eight transmit
antennas will be defined with respect to each of various ranks. Since W is indicated by
a combination of W, and W,, to define the candidates of W, and the candidates of W,
may be equivalent to define candidates of W. In addition to the first codebook C; and
the second codebook C,, the candidates of W may also be defined.

Design of rank 1 codebook when the transmitter includes eight transmit antennas:

In dual polarized channels, a precoding matrix in one subband may be expressed by,

woY2|2-[of A

2 oB

A and B may correspond to unit norm vectors having a dimension of N/2 x 1 and
may independently perform beamforming in each polarization. Each polarization may
appear as an effectively single antenna after beamforming is performed in each po-
larization using A and B. To design codebooks with respect to A and B may be
dependent on statistical properties of a channel in each polarization. Without further
assumption with respect to properties, A and B may account for subband/short-term in-

formation and wideband/long-term information.

2—-|a

Beamforming of polarizations may be performed by vector
{ a

> :) Here,

corresponds to a complex scalar and may account for a phase difference and a

a

magnitude difference. The phase difference between the polarizations may typically
correspond to a short-term property and the magnitude difference may correspond to a
function of the subband/short-term property and wideband/long-term property. A
cross-polarization discrimination factor is generally referred to as XPD of a channel.

XPD indicates a wideband/long-term property of a dual polarization channel and a

a

In general, A and B may be selected to be different from each other. However, when

mean value with respect to may vary.

an interval between antennas is relatively close and each angle spread is relatively low,
a beamforming vector with respect to a first polarization and a beamforming vector
with respect to a second polarization may be regarded to be identical to each other.

B=¢/?A

Since beamforming is invariant over a phase shift, may be established.



WO 2011/136627 PCT/KR2011/003272

[48]

[49]
[50]

[51]

[52]
[53]
[54]

[55]

[56]

7

Here, a selection of may not affect the performance of the dual polarization

¢

channel. When the interval between antennas is close, A, B, and may be as-

¢

sociated with wideband/long-term properties of a channel. Accordingly, a precoding

matrix in a subband may be expressed by,

W=£ V2_|a|2A =£ \/2-—|a|21nr/2 A

2 ae’ A 2 al, e’ A

For an appropriate design of A, discrete Fourier transformation (DFT) vectors may
be used. In the above equation, a last equal mark may remind a structure of W,W,. A

subband/short-term matrix may be expressed by

W, = J2-le'1, 12

aIn, /2

A wideband/long-term matrix may be expressed by

J2| A
Wi T | it
e’"A

In a special case where e’? =1

2
we [ e T
2 CZIn,/Z A

(Z)I2_ 2—|a|2 ®A
2 a

©J2]A 2~|af
2 Al
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As shown in the above equation, in the special case where | , many equivalent
e’? =1

methods may be used to express the same precoding matrix. For example, in the above
equation, (a) corresponds to a method of using the structure of W,W,, (b) corresponds
to a method of using Kronecker product, and (c) corresponds to a method of using a
structure of W, W,.

When the interval between antennas is close, the precoding matrix may be expressed
using the aforementioned equations in a single polarization channel. In this example,

a=1 a value of ¢ may be A-dependent and be selected to obtain DFT vectors
for eight transmit antennas. For example, W, may correspond to an identity matrix and
W, may provide a wideband precoding matrix of DFT vectors. Contrast to dual po-

larization channels, the selection of ¢ may affect the performance of single po-

larization channels.

According to the structure of W,W; shown in

wo V2|2l Al V2| 2-lel T, A

; j#
2 ae’® A 2 al, ,, L€ A
, the wideband/long-term matrix A may have a significantly robust physical
l: e/? A:|

meaning. That is, in its given N, x 1 dimension, the wideband/long-term matrix may be

equivalent to a rank and thus, may provide a direct insight to a rank 1 wideband PMI

A

structure. Also, in the aforementioned W, W, structure, a structure l: A :I may not

be associated with the rank and may not provide any information associated with a
wideband PMI structure.

A full utilization of power amplifiers may be used as an important design criterion.
When only a phase shift keying (PSK) is used to decrease the complexity of PMI

search, there is a need to constrain a precoding matrix. It may be assumed that the

a

a subband/long-term property with respect to a phase shift between polarizations.

precoding matrix becomes constant modulus and lof=1 In this scenario, may use

Design of rank 2 codebook when the transmitter includes eight transmit antennas:

A rank 2 precoding matrix may include two orthogonal columns, which may be
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expressed by
[65] 2
w® - \/5 2—|0‘1| In,/z Ay
2 al, B,
[66]
2
w®@ = V2 v2-|a2| L, A
2 a1, o B,
[67] The full utilization of power in each antenna may force | a, ‘2 +| a2|2 — o, and may
establish 5 .o With — - In this example, the following equations
@y =42-|o|e® A4
may be expressed.
[68]
2
wO = V2 \/2—|a‘ L, A
B
2 al n /2 1
a|l
W(2)=£ I | nr/2 . A2
2 J2-lafe’® B
2 |a| e’"L, 15 [LP2
[69]
[70] To obtain mutually orthogonal columns, may be

H _nand g
Al Az = O Bl B 2= 0
sufficient. A, A,, B, and B, may be approximated by two dominant eigenvectors of N,
x N, covariance matrix. Many combinations may be used for design of the precoding
matrix, which may cause great overheard. In a scenario with a narrow interval between

antennas, A=A, A2=A, Bl _ ej¢1 A ,and Bz _ ej¢2 A A cross-polarized

setup may help achievement of rank 2 transmission in a configuration where the
interval between antennas is narrow.

[71] Parameters and ¢ may be selected to guarantee so that W(1) and W(2) may
2

b
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b =9+7
[72] The rank 2 precoding matrix may be expressed by
[73] 1
W=—oW" wW®]
2

11y2-|ef A alA
2| aeA —J2-|a Zej‘sej"’AJ

[74] The precoding matrix may be expressed using the W2W1 structure, as follows:

[75] Wzi[W(l) W(2):|

V2

11y2-|al'A a| A

21 ge*A —,/2—‘a|2ej5ej¢A

1[A } y2-laf’ o
e’ A

2 .
2L a —«/2—'04 e’
[76] In this equation, and
W A
1 .
e/? A
[77]
2
1|y2-]e] o]
W, = -

2 a — \/ 2- |a| el?

[78] The precoding matrix may be expressed using a variety of methods. For example, the

precoding matrix may be expressed by
[79]
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W= 1 [W“) W(z)]

J2

1[y2-lef A o A
ae®A  —\2-|af e’ A
22—l o 1[A A]

- 2| e”?A —e*A

a —1/2—|05|2ej‘s 2

[80] In this equation, , corresponds to Hardmard product, and
and
W 1| A A
1 _— . .
2|e/?A -e/?A
[81]
2
o |l e
2~ 2 s
a — \/2 —|al" e’
[82] When is assumed to maintain the precoding matrix as constant modulus,
a| =1
and to maintain a PSK alphabet, the rank 2 precoding matrix may include two or-
thogonal columns W® and W®. Each column may satisfy the structure of the rank 1
precoding matrix, for example, as follows:
[83] B
N 2 A
w® _N2 2—|a| L2 .
2 al e /#h A
/2
V2| 2-|af’T A
w® = n /2 4
7192 A
2 B al n, /2 €

[84] Two rank 1 precoding matrices may be differentiated using only the parameter ¢
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The parameters and ¢ may be selected to guarantee that W(1) and W(2) are
2

b

orthogonal to each other. When ¢1 — ¢ and ¢2 — ¢ + 77 , the rank 2 precoding

matrix may be expressed by

1 |:W“) W(Z)]

V2

:l V2—|a|2lnt/2 A A

2 ol, , e?A —e’A

W

Wideband/long-term matrix W; may correspond to a wideband precoding matrix and

1A A

W, = . .
P ole/®A —el?A

may be given as

A subband matrix W, may be expressed by

W, J2-lef'L,

The selection of ¢ may not affect the performance of the wideband precoding

aIn,/Z

matrix W1 in dual polarization channels, however, may have a strong influence in

single polarization channels. The parameter ¢ may be selected so that W1 may have

excellent performance even in single polarization channels.

e/’ =1

In a special case where
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Wl Np i A A
2 o, |[A A

OB, |y [A 0

2 al, ), o A
D1 2-laf \2-[of |g 4

2 a —Q
1A N 2-laf 2-of

2| A o .

In the special case where , many equivalent methods may be used to

e/t =1

express the same precoding matrix. For example, in the above equation, (a) cor-
responds to a method of using the structure of W,W,, (b) corresponds to a method of
using a rotated block diagonal structure, (c) corresponds to a method of using
Kronecker product, and (d) corresponds to a method of using the structure of W, W,.

Design of rank 3 codebook when the transmitter includes eight transmit antennas:

A rank 3 precoding matrix may be obtained by simply extending a structure induced
with respect to the rank 1 precoding matrix and the rank 2 precoding matrix. By
adding, to the rank 2 precoding matrix, a column orthogonal to the rank 2 precoding

matrix, the rank 3 precoding matrix may be obtained as follows:
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W = WO W@ W(”]

1
\/5—

_ 1 y2-lef1, . {A A
6rln,/Z

W=_—_[w0® w3 W(3):|

PCT/KR2011/003272

B
eij _eij eﬂPB

2
1 |y2-|ef1,, A A B
—_ (
Je ie i
e’’A —-eA -e“B
V32| al,
[97] In this example, A and B may be orthogonal to each other.
[98] Design of rank 4 codebook when the transmitter includes eight transmit antennas:
[99] Similarly with respect to rank 4, a rank 4 precoding matrix may be expressed using
two rank 2 precoding matrices as follows:
[100] W= % WO W® W W(4):|
4t
1| y2-]ef,, [ A A B B }
Nz oA 00 PR _ @
\/Z\/E_ aIn,/zeA e”A B -¢’B

[101] In this example, A and B may be orthogonal to each other.
[102] Design of rank r codebook when the transmitter includes eight transmit antennas:
[103] With respect to rank r codebook, the precoding matrix may be expressed as follows:
[104] When r is an odd number,

|

[105
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| rwa 2
W= wo W@ w® :I
Jrt
[ 2
__ 1 |y2-fof1,, A A C
\/; \/5 ol PA  —ePA e?C
| n,
or
1 rav 2
W=_—[WwWd wo W(r):l
Jrt
i 2
1 |y2-|o1,, A A C }
— i
Jo jp Jp
e’A —-e’A —-e
7| c
[106] When r is an even number,
[107]
W= %’Wcl) W WD W")]
s
1 |y2-]efT,, A A cC cC
\/;\/5 al e’A —e’A e’C —e’*C

[108] In this example, A, B, .. ., C may be orthogonal to each other.

[109] Observation

[110] The following collusion may be made. That is, the minimum requirement for
achieving the excellent performance of a recommended precoding matrix may follow
as:

[111] W=W, W,

[112] Here, an outer matrix W, corresponds to a unitary precoding matrix that is an
element of a first codebook C, and has a dimension of N, x R. For each rank, W, may
be expressed as follows:

[113] Rank 1:

[114]

A
e’ A
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w =L A A
L7 ol e/?A —e/?A

[115] Rank 1

[116] - when r is an odd number:
7] W 1 [ A A .. C
L Jr2 e?A —e?A .. &C
w 1 A A C
b \/;\/2— A —efA .. -&/C
[118] - when r is an even number:

[119]
A A . C C

1
W =—— . . : .
2| ePA —efA L ePC —efC

[120] A, B, ..., C may be orthogonal to each other, or may be DFT vectors.
[121] An inner matrix W, may correspond to a diagonal matrix that is an element of a

second codebook C, and has a dimension of N; x N.. For example,

[122] >
) = V
ol n/2 l(l | = ].
f with .
[123] Extension
[124] In the aforementioned observation, highly correlated channels may be assumed.

Feedback overhead required for reporting W, and W, with a sufficient accuracy may
not be used. To provide some design flexibilities, and to provide balanced feedback
overheard and high feedback accuracy with respect to W, and W, a previous ob-
servation may be extended as follows:

[125] WwW=W, W,
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[126]

[127]

[128]

[133]
[134]

[135]
[136]

[137]
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In this example, an outer matrix W, corresponds to a unitary precoding matrix that is
an element of a first codebook C, and has a dimension of N, X R. For each rank, W,

may be expressed as follows:

Rank 1:
270 A
2 | e/?A
Rank 2:
1A A
W T 2|e?A —el?A
Rank r:

- when r is an odd number:

W, = 1 A A C
b Jr2 e?A —e?A .. &C

W, 1 A A C
- \/;\/2— A —e?A ... -e/C

- when r is an even number:

W, = 1 A A . C C
l—ﬁﬁ e?A —e?A .. &C -e&/’C

A, B, ..., C may be orthogonal to each other, or may be DFT vectors.
An inner matrix W, may correspond to a diagonal matrix that is an element of a
second codebook C, and has a dimension of N; x N.. For example,
with

W, = \/2—|a|2® 044 ‘a| =1

04x4 a®
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[138] In W,, @ corresponds to a 4x4 matrix, and may be defined as

. ; : : diag(a, b, ¢, d) corresponds to a diagonal
® = dlag{l, 617119’81271'9’6]37:49}

matrix that includes a, b, ¢, and d as diagonal elements. @ enables tracking of a

spatial correlation structure, for example, a DFT structure in a subband level above
antennas O through 3, and above antennas 4 through 7. In this example, in a dual po-
larization case, the antennas O through 3 may generate one polarization, and the
antennas 4 through 7 may generate another polarization. In a single polarization case,

all the antennas may generate the same polarization.

a

polarization based on a small antennal interval.

[139] corresponds to a complex scalar and may process dual polarization or single

may be selected within a

(94

subband level, for example, within a set of 1, j, e j4=x6 For example, in a single po-

larization case, W, may have a structure of
. Vil 276 376 EY /Sl 676 1770
W, = diag{l,e’™ ,e’*™ ,e”>™ ,e’*™ e’ /™ ,e/7™} Ina

dual polarization case, may be selected as 1 or j.

a

[140] Codebook suggestions
[141] Prior to suggesting codebooks, 4xr DFT matrices may be defined as follows:

[142] 101 1 1]

L j -1 =
1 -1 1 -1

1 —j -1 j

DFT, = diag{l,e’""*, j,e’”'*}DFT,

1
]:)FT1 = 5

[143]
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[144]
[145]

[146]
[147]
[148]

[149]

[150]
[151]
[152]

[153]

[154]

[155]

[156]

[157]
[158]
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DFT, = diag{l,e’""*,e’*"'* ,e’*"'* \DFT,

DFT, = diag{l,e”"",e’*""* e’ *\DFT,

Suggestion 1: 4-bit codebook for each rank for W,
In suggestion 1, the first codebook C, for rank r where r=1, . . . , 6 may include 16

4-bit elements or codewords. The first codebook C, for rank r where r = 7, 8§ may
include four elements.

Codebook C

The first codebook C, for rank r may be expressed as C,,.

A first codebook C,; for rank 1 may be obtained by employing columns 1 through 16
of the following matrix:

J2[DFT, DFT, DFT, DFT,

' 2 |DFT, -DFT, jDFT, -DFT,

The 16 column vectors may correspond to DFT vectors for eight transmit antennas.

A first codebook C,, for rank 2 may include the following 16 matrices:

1 D, Dy 1 D,, D, 1 D,, Dy 1 D, Dy
C1,2= 2 Dl,k 'Dl,k "2 D2,k 'Dz,k ) jDa,k 'jDs,k "2 jD4,k 'jD4,k
k=1,..,4

In this example, D, corresponds to a k* column of DFT,,.. For example, D, cor-
responds to a k™ column of DFT,, D, corresponds to a k® column of DFT,, D;; cor-
responds to a k™ column of DFT;, and D, corresponds to a k* column of DFT,.

The first codebook C,; , may be obtained by using a first codebook for rank 1 and by

adding up orthogonal columns based on
1 A A
Wi=21 i ¢
21e/?A —e/?A|.

A first codebook C, 5 for rank 3 may include the following 16 matrices:

Example 1)
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[159]
[160]
[161]

[162]
[163]

[164]
[165]
[166]

[167]
[168]

[169]
[170]
[171]
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1 |:Dl,k Dix Dim 1 |Dox Dyx Dyp
V3V2|Dix -Dix Dy 342 |Dax -Dax Do |

1 | D3 D3y Dyn 1 | Dsx Dyx Dyn
«/3\/5 D3k -iD3x D3 [ 4342[iDsx -iDax iDym )

In this example, k=1,..4 and m=k mod 4 +1.

C1,3 =

—_—

Example 2)

1 rDl,k Dix  Dim 1 |Dyx Dax Dyp
342Dk -Dix -Dim [v3v2|Dax -Dax -Dom |
- f
1 FD3,k D; Dsm 1 Dy Duyx Dym
(V342 [iDsx =Dy -iDam [ 4342 [Dax -Dax -Dam |

In this example, k=1....4 and m=k mod 4 +1.

C1,3 =<

Other examples may also be used. For example, m may be given to be different from
above, and k may also be given to be different from above. For example, various com-
binations of k and m may be given as (k,m)={(1,2),(1,3),(1,4),(2,3)}.

A first codebook C, 4 for rank 4 may include the following 16 matrices:

Example 1)

1 [Dix Dix Dym Dinm 1 |Dax Dix Dym Dypn
V42 |Dix -Dix Dym -Dim[+442[D2x -Daox Dom -Dom |

1 | Dsx D3y Dym Dyn 1 |Dsx Dy Duym Dynm
Va2 |iD3x -iDyx Dim -iD3m [ay2|iDsx -Dax Dam -iDam
In this example, k=1,0004 and m=k mod 4 +1.

Example 2) m may be given to be different from above, and k may also be given to

C1,4 =

be different from above. For example, various combinations of k and m may be given
as (k,m)={(1,2),(1,3),(1,4),(2,3)}. Other examples may also be used.
A first codebook C, s for rank 5 may include the following 16 matrices:

Example 1)
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Cis =
(1 [D, D, D,. D, D, |
—\/?\/—ELDI,k -Dl,k Dl,m 'Dl,m Dl,n ,
1 [Dy Dy D,, D,, DM}
\/g\/z _Dz,k 'Dz,k D2,m 'Dz,m D2,n ’ '
T_l_ Dy, Dy Dy, D;, Dy,
\/_5-\/—2— _jD3,k "jDs,k jD3,m 'jDs,m jD3,n ’

1 [D,e D, D,. D,. DM}
52| D 4Diy iDip Den iDin|

[172]
[173] Example 2)

[174]

[ T

5|

]

A

Cis =1 -

1

7z

1

V2|
[175]
[176]

[177]

Dl,k Dl,k Dl,m Dl,m Dl,n :(
Dl,k 'Dl,k Dl,m 'Dl,m 'Dl,n ’
DZ,k D2,k D2,m DZ,m D2,n :l
Dz,k 'Dz,k D2,m 'Dz,m 'Dz,n ’
D3,k D3,k D3,m D3,m D3,n
jD3,k 'jD3,k jD3,m 'jD3,m 'jD3 n
D4,k D4,k D4,m D4,m D4,n
jD4,k -jD4,k jD4,m 'jD4,m -jD4,n

|

A combination of k,m, and n may be selected from {(1,2,3),(1,2,4),(1,3,4),(2,3,4)}.

—

|

A combination of k,m, and n may be selected from {(1,2,3),(1,2,4),(1,3,4),(2,3,4)}.

A first codebook C, ¢ for rank 6 may include the following 16 matrices:
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,—I_I:Dl,k Dl,k Dl,m Dl,m Dl,n Dl,n \
\/E\E Dl,k 'Dl,k Dl,m 'Dl,m Dl,n -Dl,n:|,
1 _D2,k Dz,k D2,m D2,m Dz,n D2,n:'
C16 _ ) \[6_\/5 __Dz,k 'Dz,k D2,m 'Dz,m D2,n 'Dz,n ’ .
’ 1 D3,k D3,k D3,m D3,m D3,n D3,n
\/E\/E _jD3,k 'jDa,k jDB,m 'jDa,m jD3,n -jD3,n:|,
| i D, D4,k D4,m D4,m D4,n D,.
\/g\/i _jD4,k 'jD4,k jD4,m 'jD4,m jD4,n 'jD“,n:lJ

[178] A combination of k,m, and n may be selected from {(1,2,3),(1,2,4),(1,3,4),(2,3,4)}.
[179] A first codebook C, ; for rank 7 may include the following four matrices:
[180] Example 1)
[181] -
1 |Dix Dix Dim Dim Dy Din Dy
\/7\/5_D1,k -Dl,k Dl,m 'Dl,m Dl,n 'Dl,n Dl,p ’
1 [Dax Dok Dym Dym Dy, Dy Dy
C \/7\/5 D2,k 'D2,k D2,m 'D2,m D2,n 'D2,n D2,p’
1,7 =9 - f
1 D;y Dix Dsm Dim Dip Din Dy,
J7v2 D3y -iDsx iD3m -iDsm iDsn -jD3n D3y |
1 -D4,k Dyx  Dym Dum  Din Dyn Dy,
Lﬁ\/ELjD4,k 'jD4,k jD4,m 'jD4,m jD4,n 'jD4,n jD4,pJ
[182] (k,m,n,p)=(1,2,3,4).
[183] Example 2)
[184]
( 1 Dy Dix Dim Din Dy, Dy, Di;
V7v2|Pix -Dix Dyn -Dyn Dyy -Dyy -Dy, |
1 [Dax Dax Dom Doy Dyn Dan Dy,
c ﬁ«/—Z—LDz,k -Dyx Dym -Dom Dyn -Diy 'D2,p, ]
L7 =1
1 I D3,k D3,k D3,m D3,m D3,n D3,n D3,p
V742 |3y -iDsx D3m -iDsm iD3n -JDy, -Dsy |
1 [Dsx Dsx Dyw Dyw Dy D,, D,
~\/—7—\/—2—_jD4,k 'jD4,k jD4,m 'jD4,m jD4,n 'jD4,n 'jD4,pJ
[185] (k,m,n,p)=(1,2,3,4).
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[186]
[187]

[188]
[189]

[190]

[191]
[192]

[193]

[194]

[195]

[196]

[197]
[198]

23

A first codebook C, g for rank 8 may include the following four matrices:

Cl,s =

AlD, oAl o ELD, )R,
\/gx/i D1 'D1 ’\/g\/z Dz 'Dz ’\/g\/i jDs ‘jD3 ,\/g\[z— jD4 'jD4
Codebook C,

A number of codewords to be assigned to @ and may need to be carefully

(94

investigated.

Example 1) For example, when a single bit is assigned to @ and o the

second codebook C2 may be expressed as follows:
- For rank 2:
With respect to o e {e j4n0, } and ) where i=1,2, when a second codebook for
i

rank 1 including a first codeword and a seond codeword is assumed as

C2,1...2
C _ ®1 O4x4 ®2 O4x4
2,1.2 — j4nd, ’ jAn,
Ops €70, | |04y €770,
In this example, 1 —1
91 - Py 92 = —
16 16
With respect to when the second codebook for rank

ae{l,-1}"™ @=1

I including a third codeword and a fourth codeword is assumed as ,
23.4

I4 04x4 I4 04x4

C = ’
234 O4x4 I4 04x4 "'I4

- For ranks 2, 3, and 4:

With respect to 4 ¢ {1} and g where i=1, 2, when a second codebook for ranks 2, 3,

and 4 including a first codeword and a second codeword is assumed as C
2,1.2
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[199]

[200]

[201]
[202]

[203]

[204]
[205]

[206]

[207]

[208]

24

©; O 0, 04y

C = ’
-2 O4x4 ®1 O4x4 ®2

Example 2) A size of the second codebook may be extended to three bits by
extending the aforementioned example 1).
- For rank 1:

With respect to and ® where i=1,2, when the second
j4r6; i
aeile

codebook for rank 1 including four codewords is assumed as C
2,1..4

C2,1...4 =
®1 04x4 ®2 O4x4 ®1 04x4 ®2 O4x4
O4x4 814”91 ®1 ’ O4x4 61.4”0262 ’ O4x4 ®1 ’ 04x4 ®2

- For ranks 2, 3, and 4:
With respect to 4 ¢ {1} and ® where i=1,2, when the second codebook for ranks 2,
i

3, and 4 including first through fourth codewords is assumed as C

2,1..4
C _ {l: G‘)1 04x4j| I: ®2 04x4j| |: ®3 04x4jl I: ®4 O4x4 :l}
2, 4 - 2 H L]
1 04x4 ®1 04x4 ®2 O4x4 ®3 04x4 ®4 _
In this example, 1 ) 1 -1
O=—sby=— O, =2.0,=—
167 16 .° 8 ' 8
With respect to . and @ _y, when the second codebook for ranks 2, 3, and
ae{l,j}

4 including fifth through sixth codewords is assumed as

C2,5...6

I 04x4 I 04x4

C 6 ’ .
* O4x4 I O4x4 JI
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[209] With respect to 1 -1 with , when the second codebook for
8 8

ranks 2, 3, and 4 including seventh through eighth codewords is assumed as

6, =

®3 04x4 ®4 04x4

C = ’
278 O4X4 j®3 04X4 j®4

C2,7...8

[210] Suggestion 2: Maximum 4-bit codebook for each rank for W,
[211] In suggestion 2, the first codebook for rank r where r=1, . . 2 may include 16

elements, the first codebook for rank r where r = 3, 4 may include eight elements, and
the first codebook for rank r where r = 5, 6, 7, 8 may include four elements.

[212] The above 64 entries may be divided into four subsets each including 16 entries. To
indicate one of the subsets, two bits may be used. The two bits may indicate a rank cor-
responding to the selected subset among rank 1, rank 2, rank 3-4, and rank 5-8.

[213] Codebook C

[214] A first codebook C, for rank r may be indicated as C,,.

[215] A rank 1 first codebook C,; may be obtained by employing columns 1 through 16 of

the following matrix:

210l _J2[DFT, DFT, DFT, DFT,
' 2 |DFT, -DFT, jDFT, -jDFT,
[217] The column vectors 1 through 16 may correspond to DFT vectors for eight transmit

antennas.

[218] A rank 2 first codebook C,, may include the following 16 matrices:

219

[=19] CI,2 =
_1_ Dl,k Dl,k _1_ Dz,k D2,k __1_ D3,k D3,k l D4,k D4,k
2 Dl,k 'Dl,k ’2 Dzk 'Dz,k ’2 jDB,k '.]D3,k ,2 jD4,k 'jD4,k ’
k=1,..,4

[220] In this example, D, corresponds to a k® column of DFT,,. For example, D, cor-

responds to a k' column of DFT,, D, corresponds to a k' column of DFT,, Dsy cor-
responds to a k' column of DFT;, and D,y corresponds to a kit column of DFT,.
[221] The rank 2 first codebook C,, may be obtained by using the rank 1 first codebook
and adding orthogonal columns based on w 1 li A A :|
==

" 2]e?A —e/fA
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[222] A rank 3 first codebook C1,3 may include the following eight matrices:
[223] Example 1)

[224]
1 —Dl,k D, Dl,m:|
\/5\/5 _Dl,k 'Dl,k Dl,m ,
| _Dz,k Dz,k D2,m:|
\/5\/5 _D2,k 'Dz,k D2,m ’

1 D3,k D3,k D3,m:|
\/5\/5 jD3,k 'jD3,k jD3,m ’

1 I D4,k D4,k D

4,m
k\/5\/5 jD4,k 'jD4,k jD4,mj|)

[225] In this example, k=1, 2 and m=k+2.
[226] Example 2)

227 g B 3
12271 1 D D D ]
\/5\/5 _Dl,k 'Dl,k 'Dl,m ,
1 FDZ,k D, D2,m :l

\/5\/5 _D2,k 'Dz,k 'Dz,m

s 3,m
\/g\/i _jD3,k ‘jDz,k -jD3,m],

1 -D4,k D, D4,m}
k\/g\/i jD4,k 'jD4,k 'jD4,m

[228] In this example, k=1, 2 and m=k+2.
[229] Example 3)
[230]
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C.. - 1 |Dix Dix Din 1 |[Dax Dok Dop
1 V3v2 [Pix -Dik Dim [ v342|Dax -Dax Dom
or
Co .= 1 |Dix Dix Dip 1 |Dyx Doy Dom
O V3Y2[Pix -Dix -Dim [ 3v2|D2x -Dax -Dom
[231] In this example, k=1....,4 and m=k mod 4 +1.
[232] Example 4)
[233] -
C.. = 1 |Dix Dix Din 1 |Dax Dyx Doy
L3 = 77 /= I el
V3V2 | Dk -Dix Dim [ 4342 D2k D2k Diom
or
S Dix Dy Dinm 1 [Dyx Dix  Dop
Y VBY2 | Dix -Dix -Dim "V3v2|Dax -Dyx -Dypm
[234] In this example, (k,m)={(1,2),(1,3),(1,4),(2,3)}.
[235] In addition to examples 1) through 4), other examples may also be employed.
[236] A rank 4 first codebook C1,4 may include the following eight matrices:
[237] Example 1)
[238]
]- Dl,k Dl,k Dl,m Dl,m W
\/Z\/E _Dl,k 'Dl,k Dl,m 'Dl,m
B
1 D2,k D2,k D2,m D2,m
2
C \/Z\/i _D2,k 'Dz,k D2,m 'Dz,m
L4 =) - (
1 D3,k D3,k D3,m D3,m
. » . . 2
Ja2 | D5 9D5 1Dy, IDsm
1 D4,k D4,k D4,m I)4,m
\/Z\/E _jD4,k 'jD4,k jD4,m 'jD4,m
[239] In this example, k=1, 2 and m=k+2.
[240] Example 2)

[241]
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[242]
[243]
[244]

[245
[246
[247
[248
[249

— e e e

[250]
[251]
[252]

[253]
[254]
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[ 1 _Dl,k Dy Dim Dia :l
Va2 _Dl,k Dy D -Din ’
1 —Dz,k D,y Doym Dyn :l
C - \/Z\E _D2,k 'Dz,k D2,m 'D2,m ’
b4 j 1 FD3,k Dix  Dsn Din :l
\/Z\/E _jD3,k 'jD3,k D3 D3 ’
1 [ D,. Dy Dym  Dinm il
\/Z\/E |JDsy Dy Dym 1Dy )
In this example, (k,m)={(1,2),(1,3)}.
Example 3)
C=
1 Dy Dy Dy Dia
\/?4—\/5 _D1,k 'Dl,k Dl,m 'Dl,m ’
J f
1 FDz,k D,, D,. D,.
\/Z\/E _Dz,k 'Dz,k D2,m 'Dz,m )

In this example, (k,m)={(1,2),(1,3),(1,4),(2,3)}.

In addition to examples 1) through 4), other examples may also be employed.

The rank 5 first codebook C, s may include the following four matrices:

Example 1)

C15=

Dl,k

1 I:Dl,k
’ J542|Dix -Dig

D,
D,

,m

,m

Dl,m
_D1

,m

In this example, (k,m,n)={(1,2,3),(1,2,4),(1,3,4),(2,3,4)}.

Example 2)

Cis=

D,

k

Dl,m

| Dy
’ J§J§ Dix -Dix Dim

Dl,m
- Dl,m

Dl,n
Dl,n
Dl,n
- Dl,n

In this example, (k,m,n)={(1,2,3),(1,2,4),(1,3,4),(2,3,4)}.

Example 3)
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[255]

[256]
[257]
[258]

[259
[260
[261
[262

—_— e e

[263]
[264]
[265]

[266]
[267]

PCT/KR2011/003272
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(1 [Dy Dy Dy, Dy, Dl,ny
C15=<\/§\/§ :Dl,k 'Dl,k D],m "Dl,m Dl,n ’ \
" | 1 Dy Dy Dy Dy Dy,
\\/—5_\/5_132,1( 'Dz,k D2,m 'Dz,m Dz,nl

In this example, (k,m,n)={(1,2,3),(1,2,4)}.
Example 4)

( 1 -Dl,k Dl,k ,m Dl m l,n:l

—

D
TS_E_DU( -Dl,k D ,
1 [Dy Dy D, m Dy }
) \/E\/E _Dz,k 'Dz,k D2,m 'Dz,m D2,n ,
L I D3,k D3,k Dg,m 3.m D3,n }
\/g\/i _jD3,k 'jD3,k jD3,m 'jD3,m jD3,n ,

ol D Dy Dyn Dyn D

4,n
\/5\/5 _jD4,k 'jD4,k jD4,m 'jD4,m jD4’ﬂi|,

In this example, (k,m,n)={(1,2,3)}.

A rank 6 first codebook C, ¢may include the following four matrices:

D
1,m 1,m Dl n

=

D,

Example 1)
C.. = 1 Dl,k Dl,k Dl,m Dl,m Dl,n Dl,n
b7 1J642|Dix -Dix Dim -Dim Dy

In this example, (k,m,n)={(1,2,3),(1,2,4),(1,3,4),(2,3,4)}.
Example 2)

( 1 -Dl,k Dl,k Dl,m Dl,m Dl,n Dl,n :I
C _ \/6\/5 _Dl,k -Dl,k Dl,m -Dl,m Dl,n -Dl,n ’
L6 =) - (
1 D2,k D2,k D2,m D2,m D2,n D2,n :|
\/g\/a LDZ,k 'Dz,k D2,m 'Dz,m D2,n 'Dz,n )

In this example, (k,m,n)={(1,2,3),(1,2,4)}.
Example 3)
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[268]
[269]
[270]

[275]
[276]
[277]

[278]

30
(1 [Dy Dy D, D, D, Dl,n} ‘
\/g\/i _Dl,k le Dl,m 'Dl,m Dl,n 'Dl,n ’
_1_-D2,k Dy Dom Dym Dan Dy, }
C16=<\/g\/§ :Dz,k D, D 'Dz,m D2,n 'Dz,n
"] 1 [Dy Dy Dy, Dy, Dy, DM}
\/g\/i _jD3,k 'jDa,k jD3,m 'jDa,m jD3,n 'jDs,n
_1_ [ Dy Dix Dinm Diw Din Din
\/g\/i _jD4,k 'jD4,k jD4,m 'jD4,m jD4,n 'jD4,n

In this example, (k,m,n)={(1,2,3)}.

PCT/KR2011/003272

A rank 7 first codebook C,; may include the following four matrices:

Example 1)

[ 1 [Dy,
_Dl,k

1 [D,.
_D2,k

1 i D,,
V72| iDs;
I D4,k
NN

D
D

1,m

1,m

Dl k
Dl k
D2,k
D2 k
D, D
3D;
D4,k

4D 4

D

D2,m
D

jD3,m

jD4,m

1)lm
D]m
D2,m
D2m

3,m 3,m

.jD
D4,m
_jD

3,m

4,m

4,m

In this example, (k,m,n, p)={(1,2,3,4)}.

Example 2)

le
D]k

Dl,k
- Dl,k

D2,k
- DZ,k

D],m
D],m

U

D2,m
DZ,m

U

2k

Dsy
JD3 k
D4y

J_ N LDM

In this example, (k,m,n,p)=(1,2,3,4).

C1,7 =

w il
il
7
Dy
-JDax

- D],m

Dl,m Dl,n

D 1,n
D2,m
- D2,m

D 3,m

- jD3,m

D4,m
- JD 4,m

D,

D,
D,

D2,n
D

D,

,N

N

.n

2n
D,
iDs,,
D,

jD4,n

Dl,n
'Dl,n

n D2

D3,n

jD3,n

D4,n
jD4,n

L0

'D2,n

D,,
-Dy,

Dyp

D3,n
- jDJ,n

D4,n
- jD4,n

4

-D,,

= jD3,p

Ds,

Dyp
- jD4,p

}

|
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[279]
[280]

[281
[282
[283
[284

—_— e e

[285]

[286
[287
[288
[289

—_— e e

[290]

31

A rank 8 first codebook C1,8 may include the following four matrices:
[ 1 [D, D, 1 [D, D,
V8¥2|D, -D,[’\8\2|D, D,/

1 [D, D] 1 [D, D,
V82| iD; +D; V82 |iD, 4D, ||

Codebook C,

The second codebook C2 may be the same as in suggestion 1.

Suggestion 3: Maximum 4-bit codebook for each rank for W,

Suggestion 3 relates to the structure of W;W,. In suggestion 3, the first codebook C,
for rank r where r=1, 2 may include 16 elements, the first codebook C; for rank r where
r = 3, 4 may include eight elements, and the first codebook C, for rank r where r = 5, 6,
7, 8 may include four elements.

The above 64 entries may be divided into four subsets each including 16 entries. To
indicate one of the subsets, two bits may be used. The two bits may indicate a rank cor-
responding to the selected subset among rank 1, rank 2, rank 3-4, and rank 5 -8.

Codebook C ,

The first codebook C, for rank r may be indicated as C,..

A first codebook C, (15, for ranks 1 and 2 may be obtained by the following matrices:

B=[b, b, - b,]| ,
2xmn
[B]1+m,l+n :ej 2 ’

m=0,1,2,3,n=0,1,---31

1
X(k)e _2_[b2kmod32 b(2k+1)mod32 b(2k+2)mod32 b(2k+3)mod32:,
:k=0,1,---,15

k)
: 0 X%

0 1 2 15
Cl,(1,2) = {Wl( ),VVI( ),W1( )’°“9W1( )}

In this example, [B] indicates an element present in an (1+m)® row and an (1+n)®

14m,1+n

column among elements belonging to B, and b,(z=0, 1, 2, . ., 31) corresponds to a z*

column vector of the matrix B, and a mod b denotes a remainder when a is divided by
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b.
[291] A first codebook C, (3 4, for ranks 3 and 4 may be obtained by the following matrices:

[292]
B=[b, b, - by]| ,

j2ﬂmn
— 32
[B]1+m,1+n =e ?

m=0,1,2,3,n=0,1,---31

1
X(k)e El:b4kmod32 b(4k+1)mod32 b(4k+7)mod32:|
:k=0,1,2,3,4,5,6,7
w(k)_ X(k) 0
Y le x®

_fwO w® w® ... w®
Cl,(3,4)"{W1 ’Wl ’Wl >’ ’Wl }

[293] A first codebook C, 575, for ranks 5, 6,7, and 8 may be obtained by the following

matrices:
[294] _ -
1 1 1 1
X(°)=—1->< by - )
2 11 -1 1 -1
1 -j -1 j

X(l)=diag{1, ejrr/4,j’ ej37r/4}X(0),

X(Z):dl-ag{l,ejﬂ/S,ej27r/8,ej37r/8}x(0),

X(3)=diag{1, ej37r/8,ej6zr/8,ej97r/8 }X(O)
X© g

(k) _ =
WO =T | 0123

_ 0) 1) (2) (3)
Cl,(5,6,7,8) _{Wl ’Wl ’Wl 9W1 }

[295] Codebook C,
[296] The second codebook C, for rank r may be indicated as C,,.
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[297] A second codebook C,; for rank 1 may be expressed by:

298] Cz,1={ _\/% [ﬂ %L‘,ﬂ %[_‘;} %{—TY} }

Ye{el,ez,e3,e4}

[299] A second codebook C,, for rank 2 may be expressed by:

[300]
1 [y, v] 1Y Y,
T2 LY, Y, R LY Y,
Y.Y,)e (enel)(ez,éz),(éaaéa)s(é4,é4),
(el sez)s(ézséa):(él 364)5(62564)
[301] In this example, - corresponds to a selection vectors. An n™ element of -
e, e,

may have a value of 1 with respect to ranks 1 and 2 and all of remaining elements may
have a value of zero.

[302] A second codebook C,; for rank 3 may be expressed by

[303] . Y, Y2 1 1Y, Y,
\/_ V20Y * B2LY -5Y,
( [el 95]),(92,[e2 eﬁ])a
( ’[e3 e7]),(e4,[e4 es:)a
Y, Y,)e! _
( ) ( [el es]), 96,[e2 96-)’f

(en[es e])s(ensfes @) ]

[304] A second codebook C,, for rank 4 may be expressed by
[305]
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1 |Y Y 1 Y Y

Cra= S22 Y Y| Va2l Y —jY
Ye{[el es.le; e].[e; e ][, es]}

[306] In this example, corresponds to a 8x1 selection vectors. An n™ element of
n
e may have a value of 1 with respect to ranks 3 and 4, and all of remaining

n

elements may have a value of zero.
[307] A second codebook C,_ (s¢75) for ranks 5,6,7, and 8 may be obtained by the following

matrices:
308 -~ ~ ~ ~ -
[308] &

1
C,s=—/——|. . . N N
-2 \/g \/5 ¢ —¢ ¢ —¢ -6

C - 1
2,6 ~ ~ ~ ~ ~ ~
vov2|¢ —€ € —€ ¢ —¢
c .1 [el ¢ & & @& @ eﬂ
2,7 T2 I | = ~ = ~ ~
JIV2(8 & & & & & &,
co - 1 |e € e € € @€ ¢€ e,
28 = - ~ o~ - o~ . o~ ~
J82 |8 -8 & -6 & -& & -8,

[309] In this example, corresponds to a 4 x Iselection vectors. An n* element of
el’l
may have a value of 1 with respect to ranks 5, 6, 7, and 8 and all of remaining
el’l

elements may have a value of zero.

[310] Hereinafter, digits of the first codebook C, for W, and the second codebook C,for W,
will be described in detail. The overall codebook C for W that is defined by performing
inner product between each of codewords of C,; and each of codewords of C, will be
described. That is, one of codewords belonging to the overall codebook C may be a

precoding matrix W that is finally used by the transmitter.
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[311] Detailed digits of first codebook C
[312] Hereinafter, ans(;,;,n) corresponds to an n™ codeword in a first codebook corre-
sponding to a corresponding transmission rank. Each of codewords may include a
plurality of column vectors. For example, a first codeword ans(;,;,1) in the first
codebook for ranks 1 and 2 may include eight column vectors.
[313] ~Rank 1 and 2
ans(:,:,1)=
columns 1-4
0.5000 0.5000 0.5000 0.5000
0.5000 0.4904 + 0.0975i 0.4619+0.19131 0.4157+0.2778i
0.5000 04619+ 0.19131 03536+ 0.35361 0.1913 + 0.46191
0.5000 0.4157+02778i 0.1913+0.46191 -0.0975 + 0.4904i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
columns 5-8
314
[ | 0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
0.5000 0.4904 + 0.0975i 0.4619+0.1913i 0.4157 + 0.2778i
0.5000 0.4619+0.1913i 0.3536 +0.3536i  0.1913 + 0.46191
0.5000 0.4157+0.27781 0.1913+0.46191 -0.0975 + 0.4904i
ans(:,:,2) =
columns 1-4
0.5000 0.5000 0.5000 0.5000
0.4619+0.1913i 0.4157+0.27781 0.3536+0.3536i 0.2778 +0.4157i
0.3536 +0.35361  0.1913+0.4619i  0.0000 +0.5000i -0.1913 +0.4619i
0.1913 +0.46191 -0.0975+0.4904i -0.3536 +0.3536i -0.4904 + 0.0975i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0x

[315]
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columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
0.4619+0.1913i 0.4157+0.27781 0.3536+ 0.3536i 0.2778 + 0.41571
0.3536 +0.35361  0.1913+ 046191  0.0000+ 0.5000i -0.1913 +0.4619i
0.3536 +0.35361 0.1913 + 0.46191  0.0000 + 0.5000i -0.1913 +0.4619i1
ans(:,;,3) =
columns 1-4
0.5000 0.5000 0.5000 0.5000
[316]
0.3536 +0.35361  0.2778 +0.4157i  0.1913 +0.46191  0.0975 + 0.4904i
0.0000 + 0.5000i -0.1913 +0.46191 -0.3536+0.3536i -0.4619 +0.1913i
-0.3536 +0.35361 -0.4904 +0.0975i -0.4619-0.1913i -0.2778 - 0.4157i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
0.3536 +0.3536i 0.2778 +0.4157i 0.1913+ 0.4619i  0.0975 + 0.4904i
0.0000 + 0.50001 -0.1913 +0.46191 -0.3536 +0.3536i -0.4619+0.1913i
-0.3536 +0.35361 -0.4904 + 0.09751 -0.4619-0.1913i -0.2778 - 0.4157i

[317]
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ans(:,.,4) =
columns 1-4

0.5000 0.5000 0.5000 0.5000

0.1913+0.46191  0.0975+0.4904i  0.0000 + 0.5000i -0.0975 + 0.4904i
-0.3536 + 0.3536i -0.4619+0.1913i -0.5000 + 0.0000i -0.4619 - 0.1913i
-0.4619-0.19131 -0.2778 - 0.4157i -0.0000 - 0.5000i  0.2778 - 0.4157i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

columns 5-8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

[318]
0.5000 0.5000 0.5000 0.5000

0.1913 +0.46191  0.0975 +0.4904i  0.0000 + 0.5000i -0.0975 + 0.4904i
-0.3536 +0.35361 -0.4619 +0.1913i -0.5000 + 0.0000i -0.4619 - 0.1913i
-0.4619 - 0.1913i -0.2778 - 0.4157i -0.0000 - 0.5000i  0.2778 - 0.4157i

ans(:,:,5) =
columns 1-4

0.5000 0.5000 0.5000 0.5000

0.0000 + 0.5000i -0.0975+0.4904i -0.1913 + 0.4619i -0.2778 + 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913 - 0.4619i
-0.0000 - 0.5000i 0.2778 - 0.4157i  0.4619-0.1913i  0.4904 + 0.0975i
0 0

o O O O
c O o o

0 0
0 0
0 0

[319]
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columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.0000 + 0.5000i -0.0975 + 0.4904i -0.1913 +0.46191 -0.2778 + 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913 - 0.4619i
-0.0000 - 0.5000i 02778 -0.4157i 0.4619-0.1913i  0.4904 + 0.0975i

ans(:,:,6) =

columns 1-4

0.5000 0.5000 0.5000 0.5000
-0.1913 +0.46191 -0.2778 +0.4157i -0.3536 +0.3536i -0.4157 + 0.2778i
-0.3536-0.3536i -0.1913-0.4619i -0.0000-0.5000i 0.1913 - 0.4619i

0.4619-0.1913i  0.4904 +0.09751 0.3536+0.3536i  0.0975 + 0.4904i

0 0 0 0
[320]
0 0 0 0
0 0 0 0
0 0 0 0
columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

-0.1913 + 0.4619i -0.2778 + 0.4157i -0.3536 + 0.35361 -0.4157 + 0.2778i
-0.3536 - 0.35361 -0.1913 - 0.4619i -0.0000 - 0.5000i  0.1913 - 0.4619i
0.4619-0.1913i  0.4904 +0.0975i 0.3536 + 0.3536i  0.0975 + 0.4904i

[321]
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ans(:,;,7) =
columns 1-4

0.5000 0.5000 0.5000 0.5000
-0.3536 + 0.3536i -0.4157+0.27781 -0.4619+0.1913i -0.4904 + 0.0975i
-0.0000 - 0.5000i 0.1913 - 046191 0.3536-0.3536i 0.4619-0.1913i

0.3536 +0.3536i  0.0975+0.4904i -0.1913 +0.4619i -0.4157 + 0.2778i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

columns 5-8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

-0.3536 + 0.3536i -0.4157 +0.2778i -0.4619 +0.19131 -0.4904 + 0.0975i
-0.0000 - 0.5000i  0.1913 -0.4619i  0.3536-0.3536i 0.4619 - 0.1913i
0.3536 +0.35361  0.0975+0.4904i -0.1913 + 0.46191 -0.4157 + 0.2778i

[322]

ans(:,:,8) =
columns 1-4

0.5000 0.5000 0.5000 0.5000

-0.4619+0.1913i -0.4904 +0.0975i -0.5000 + 0.0000i -0.4904 - 0.09751
0.3536 - 0.35361  0.4619-0.1913i 0.5000-0.0000i 0.4619 +0.1913i

-0.1913 + 0.4619i -0.4157 +0.2778i -0.5000 + 0.0000i -0.4157 - 0.2778i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

columns 5-8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

-0.4619 +0.1913i -0.4904 +0.0975i -0.5000 + 0.0000i -0.4904 - 0.0975i
0.3536-0.3536i 0.4619-0.1913i  0.5000-0.0000i 0.4619+0.1913i
-0.1913 + 0.46191 -0.4157+0.2778i -0.5000+ 0.0000i -0.4157 - 0.2778i

[323]
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ans(:,:,9) =

columns 1-4

0.5000 0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 - 0.0975i -0.4619 - 0.19131 -0.4157 - 0.2778i

0.5000 - 0.0000i 0.4619+0.1913i 0.3536+0.3536i 0.1913 + 0.4619i
-0.5000 + 0.0000i -0.4157-0.27781 -0.1913-0.4619i  0.0975 - 0.4904i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[324] columns 5-8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

-0.5000 + 0.0000i -0.4904 - 0.09751 -0.4619-0.1913i -0.4157 - 0.2778i
0.5000 - 0.0000i 0.4619+0.1913i 0.3536+0.35361  0.1913 + 0.4619i
-0.5000 + 0.0000i -0.4157 - 0.27781 -0.1913 - 0.4619i  0.0975 - 0.4904i

ans(:,:,10) =

columns 1-4

0.5000 0.5000 0.5000 0.5000
-0.4619-0.1913i -0.4157-0.27781 -0.3536 - 0.3536i -0.2778 - 0.4157i

03536 +0.35361  0.1913 + 0.4619i  0.0000+ 0.5000i -0.1913 + 0.4619i
-0.1913 - 0.46191  0.0975-0.4904i  0.3536 - 0.3536i  0.4904 - 0.0975i
0 0

o O O O
OO OO

0 0
0 0
0 0

[325]
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[326]

[327]

columns 5-8

< O O

0

0.5000

-0.4619 - 0.1913i
0.3536 + 0.3536i
-0.1913 - 0.4619i

ans(:,:,11) =

columns 1-4

columns 5-8

S © O

0

0.5000

-0.3536 - 0.3536i

[ e -

0

0.0000 + 0.5000i

0.3536 - 0.3536i

0

0
0
0

0.5000

-0.3536 - 0.3536i
0.0000 + 0.5000i
0.3536 - 0.3536i

ans(,;,12) =

0.5000
-0.4157 - 0.2778i
0.1913 + 0.4619i
0.0975 - 0.4904i

-0.2778 - 0.4157i
-0.1913 + 0.4619i
0.4904 - 0.0975i

[T = R = i

0.5000

-0.2778 - 0.4157i
-0.1913 + 0.4619i
0.4904 - 0.0975i

41

oo O

0

0.5000

-0.3536 - 0.3536i
0.0000 + 0.5000i
0.3536 - 0.3536i

0.5000

-0.1913 - 0.4619i
-0.3536 + 0.3536i1
0.4619 +0.1913i

0 0
0 0
0 0
0 0
0
0
0
0
0.5000
-0.1913 - 0.4619i
-0.3536 + 0.35361

0.4619 + 0.1913i

[ BN R )]

0

PCT/KR2011/003272

0.5000

-0.2778 - 0.4157i
-0.1913 + 0.4619i

0.4904 - 0.0975i

0.5000

-0.0975 - 0.4904i
-0.4619 + 0.1913i

0.2778 + 0.4157i
0
0
0
0
0
0
0
0
0.5000

-0.0975 - 0.4904i
-0.4619 + 0.1913i
0.2778 + 0.4157i
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columns 1-4

0.5000 0.5000 0.5000 0.5000
-0.1913 - 0.4619i -0.0975 - 0.4904i -0.0000 - 0.5000i  0.0975 - 0.4904i
-0.3536 +0.3536i -0.4619+0.1913i -0.5000 + 0.0000i -0.4619 - 0.1913i

0.4619+0.19131 0.2778 + 0.4157i  0.0000 + 0.5000i -0.2778 + 0.4157i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
[328]
0 0 0 0
0.5000 0.5000 0.5000 0.5000

-0.1913 - 0.4619i -0.0975 - 0.4904i -0.0000 - 0.5000i  0.0975 - 0.4904i
-0.3536 +0.3536i -0.4619+0.1913i -0.5000 + 0.0000i -0.4619 - 0.1913i
0.4619+0.1913i  0.2778 +0.4157i  0.0000 + 0.5000i -0.2778 + 0.4157i

ans(:,;,13)=
columns 1-4

0.5000 0.5000 0.5000 0.5000
-0.0000 - 0.5000i 0.0975 -0.4904i 0.1913-0.46191 0.2778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913 - 0.4619i

0.0000 + 0.5000i -0.2778+0.41571 -0.4619+0.1913i -0.4904 - 0.0975i

0 0 0

< S © O

0 0 0
0 0 0
0 0 0

[329]
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columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

-0.0000 - 0.5000i  0.0975-0.4904i 0.1913-0.4619 02778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913-0.4619i
0.0000 + 0.5000i -0.2778 + 0.41571 -0.4619+0.1913i -0.4904 - 0.0975i

ans(:,;,14) =

columns 1-4
0.5000 0.5000 0.5000 0.5000
0.1913-0.46191 0.2778-0.41571 0.3536-0.3536i 0.4157-0.2778i

-0.3536-0.3536i -0.1913-0.46191 -0.0000 - 0.5000i 0.1913 - 0.4619i
-0.4619 +0.1913i -0.4904 - 0.09751 -0.3536 - 0.3536i -0.0975 - 0.4904i

0 0 0 0
[330] 0 0 0 0

0 0 0 0
0 0 0 0

columns 5-8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

0.1913 - 046191 0.2778 - 0.41571  0.3536-0.3536i  0.4157 - 0.2778i
-0.3536 - 0.3536i -0.1913 -0.4619i -0.0000-0.5000i 0.1913 - 0.4619i
-0.4619 +0.1913i  -0.4904 - 0.09751 -0.3536 - 0.3536i -0.0975 - 0.4904i

ans(:,:;,15) =
[331]
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columns 1-4

0.5000

0.3536 - 0.3536i
-0.0000 - 0.50001
-0.3536 - 0.3536i -

S © O O

columns 5-8

o O O

0

0.5000

0.3536 - 0.3536i
-0.0000 - 0.5000i
-0.3536 - 0.3536i

0.

332
[ | ans(:,;,16) =

columns 1-4
0.5000
0.4619 - 0.1913i
0.3536 -0.3536i

0.1913 - 0.4619i
0

0
0
0

columns 5-8

S O O

0

0.5000

0.4619 - 0.1913i
0.3536 - 0.3536i
0.1913 - 0.4619i

[333]

0.4157 - 0.2778i

-0.0975 - 0.4904i

44

0.5000
0.4157-0.2778i
0.1913 - 0.4619i
0.0975 - 0.4904i

0

0.5000

0

0 0
0 0
0 0

0 0

0 0

0 0

0 0
0.5000 0.5000

0.4619 - 0.1913i
0.3536 - 0.3536i
0.1913 - 0.4619i

1913 - 0.4619i

0.5000 0.5000
0.4904 - 0.0975i  0.5000
0.4619 - 0.1913i  0.5000
0.4157-0.27781  0.5000

0
0
0
0
0 0
0 0
0 0
0 0
0.5000 0.5000
0.4904 - 0.0975i  0.5000
0.4619-0.1913i  0.5000
0.4157-0.27781  0.5000

0.4619 - 0.1913i
0.3536 - 0.3536i
0.1913 - 0.4619i

PCT/KR2011/003272

0.5000
0.4904 - 0.0975i
0.4619 - 0.1913i
0.4157 - 0.2778i

S O OO

o O O

0
0.5000

0.4904 - 0.0975i

0.4619 - 0.1913i

0.4157 - 0.2778i

S © O O

0.5000
0.4904 + 0.0975i
0.4619 +0.1913i
0.4157 +0.2778i

0

0
0
0

[ =N o]

0
0.5000
0.4904 + 0.0975i
0.4619 + 0.1913i
04157+ 0.2778i
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- Rank 3 and 4
ans(:,;,1) =
Columns 1 through 4
0.5000 0.5000 0.5000 0.5000
0.5000 0.4904 + 0.09751  0.4619+0.1913i  0.4157 + 0.2778i
0.5000 0.4619+0.1913i  0.3536+0.3536i  0.1913 + 0.4619i
0.5000 0.4157+ 027781  0.1913 +0.4619i -0.0975 + 0.4904i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[334]
[335] 0.5000 0.5000 0.5000 0.5000
0.3536+0.35361  0.2778 +0.4157i  0.1913 +0.46191  0.0975 + 0.4904i

0.0000 +0.5000i -0.1913 +0.4619i -0.3536 + 0.35361
-0.3536 +0.3536i -0.4904 +0.09751 -0.4619-0.1913i

0 0
0 0
0 0
0 0

Columns 9 through 12

(=B I i -]

0.5000
0.5000
0.5000
0.5000

[336]

0
0
0
0
0 0
0 0
0 0
0 0
0.5000 0.5000
0.4904 +0.09751  0.4619 + 0.1913i
0.4619+0.1913i  0.3536 + 0.3536i
0.4157+02778i 0.1913 +0.4619i

OO O ©

-0.4619 + 0.1913i
-0.2778 - 0.4157i

L= e B e B e

0.5000
0.4157 + 0.2778i
0.1913 + 0.4619i

-0.0975 + 0.4904i
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[338]
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Columns 13 through 16
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.3536 +0.35361 0.2778+0.4157i 0.1913+0.4619i  0.0975 + 0.4904i
0.0000 + 0.5000i -0.1913 +0.4619i -0.3536+0.3536i -0.4619+0.1913i
-0.3536 + 0.3536i -0.4904 + 0.0975i -0.4619-0.19131 -0.2778-0.4157i
ans(;,:,2) =

Columns 1 through 4

0.5000 0.5000 0.5000 0.5000

0.3536+0.3536i 02778 +0.4157i  0.1913 + 046191  0.0975 + 0.4904i

PCT/KR2011/003272

0.0000 +0.5000i -0.1913 +0.4619i -0.3536 +0.3536i -0.4619 +0.1913i

-0.3536 +0.3536i -0.4904 +0.0975i -0.4619-0.1913i -0.2778-0.4157i

0 0

o o © o

0 0

0 0

0 0

Columns $ through 8

0.5000 0.5000 0.5000 0.5000

0.0000 +0.5000i -0.0975 +0.4904i -0.1913 +0.4619i -0.2778 + 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536 - 0.35361 -0.1913 - 0.4619i

-0.0000 - 0.5000i  0.2778 - 0.4157i  0.4619-0.1913i  0.4904 + 0.0975i

0 0 0 0

0 0 0 0
0 0 0 0
0 0 0 0

[T e T T
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Columns 9 through 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

03536 +0.35361 02778+ 0.41571  0.1913+0.4619  0.0975 + 0.4904i
0.0000 + 0.5000i -0.1913 +0.46191 -0.3536 + 0.3536i -0.4619 + 0.1913i
-0.3536 + 0.35361 -0.4904 +0.09751 -0.4619-0.1913i -0.2778 - 0.4157i

Columns 13 through 16

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.0000 + 0.5000i -0.0975+0.4904i -0.1913 +0.461%91 -0.2778 +0.4157
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913-0.4619i
-0.0000 - 0.5000i 0.2778 -0.4157i 0.4619-0.1913i  0.4904 + 0.0975i

[339]

ans(:,:,3) =
Columns 1 through 4

0.5000 0.5000 0.5000 0.5000

0.0000 + 0.5000i -0.0975+0.4904i -0.1913 +0.4619i -0.2778 +0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.35361 -0.1913 - 0.4619i
-0.0000 - 0.5000i 0.2778 - 0.4157i  0.4619-0.1913i  0.4904 + 0.0975i
0 0

o O O O
o O © O

0 0

0 0

0 0

Columns 5 through 8

0.5000 0.5000 0.5000 0.5000
-0.3536 +0.3536i -0.4157 +0.2778i -0.4619 +0.1913i - 0.4904 + 0.0975i
-0.0000 - 0.5000i  0.1913 -0.46191 0.3536-0.35361 0.4619-0.1913i
0.3536 + 0.3536i  0.0975+0.4904i -0.1913 +0.46191 -0.4157 + 0.2778i
0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

[340]
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Columns 9 through 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.0000 + 0.5000i -0.0975 +0.4904i -0.1913 +0.46191 -0.2778 + 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913 - 0.4619i
-0.0000 - 0.5000i 0.2778 -0.4157i  0.4619-0.1913i  0.4904 + 0.0975i

Columns 13 through 16

[341]
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

-0.3536 +0.3536i -0.4157+0.27781 -0.4619 +0.1913i -0.4904 + 0.0975i
-0.0000 - 0.5000i 0.1913-0.46191 0.3536-0.3536i 0.4619-0.1913i
0.3536 + 0.3536i  0.0975+0.4904i -0.1913 + 0.46191 -0.4157+0.2778i

ans(;,.,4) =
Columns 1 through 4
0.5000 0.5000 0.5000 0.5000
-0.3536 + 0.35361 -0.4157+0.27781 -0.4619+0.1913i -0.4904 + 0.0975i
-0.0000-0.5000i 0.1913-0.46191 0.3536 - 0.3536i 0.4619 - 0.1913i
0.3536 +0.3536i  0.0975+0.4904i -0.1913 +0.4619i -0.4157 +0.2778i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

[342]
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Columns 5 through 8
0.5000 0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 - 0.09751 -0.4619-0.1913i -0.4157-0.2778i
0.5000 - 0.0000i 0.4619+0.1913i  0.3536 +0.3536i 0.1913 +0.4619i
-0.5000 + 0.0000i -0.4157-0.2778i -0.1913-04619i 0.0975 - 0.4904i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Columns 9 through 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[343] 0.5000 0.5000 0.5000 0.5000
-0.3536 +0.3536i -0.4157+0.27781 -0.4619+0.1913i -0.4904 + 0.0975i
-0.0000-0.5000i 0.1913-0.46191 0.3536-0.35361 0.4619-0.1913i
0.3536 +0.3536i  0.0975+0.4904i -0.1913 +0.46191 -0.4157 + 0.2778i

Columns 13 through 16

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
0.5000 0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 -0.09751 -0.4619-0.19131 -0.4157-0.2778i
0.5000 - 0,0000i 0.4619+0.1913i  0.3536 +0.3536i 0.1913 +0.4619i
-0.5000 + 0.0000i -0.4157-0.27781 -0.1913-0.4619i 0.0975 - 0.4904i
ans(:,;,5) =

[344]
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Columns 1 through 4

0.5000 0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 - 0.09751 -0.4619-0.19131 -0.4157-0.2778i

0.5000 - 0.0000i  0.4619 +0.1913i 03536 + 035361  0.1913 + 0.4619i
-0.5000 + 0.0000i -0.4157-0.2778i -0.1913-0.461%  0.0975 - 0.4904i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Columns 5 through 8
0.5000 0.5000 0.5000 0.5000
-0.3536-0.3536i -0.2778 - 0.41571 -0.1913-0.4619i -0.0975 - 0.4904i
0.0000 +0.5000i -0.1913 +0.4619i -0.3536 + 0.3536i -0.4619 +0.1913i
0.3536 -0.35361  0.4904 - 0.0975i 0.4619 +0.19131  0.2778 + 0.4157i
0 0 0 0
0 0 0 0
0 0 0 0
[345]
0 0 0
Columns 9 through 12
0 0 0
0 0 0
0 0 0
0 0 0
0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 - 0.0975i -0.4619 -0.1913i
0.5000-0.00000i 0.4619+0.1913i 0.3536 + 0.3536i
-0.5000 + 0.0000i -0.4157-0.2778i -0.1913 - 0.4619i
[346] Columns 13 through 16
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
0.5000

-0.4157 - 027781 -0.3536 - 0.3536i -0.2778 - 0.4157i -0.1913-0.46191 -0.0975 - 0.4904i
0.1913 + 046191 0.0000 + 0.5000i -0.1913 + 0.4619i -0.3536 + 0.3536i -0.4619 +

0.1913i
0.0975 - 0.4904i 03536 - 0.3536i 0.4904 - 0.0975i 04619 + 0.1913i 02778 +
0.4157i

ans(:,:,6) =
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[347] Columns 1 through 4

0.5000 0.5000 0.5000 0.5000
-0.3536-0.3536i -0.2778-0.4157i -0.1913-0.4619i -0.0975 - 0.4904i

0.0000 + 0.5000i -0.1913 +0.46191 -0.3536 + 0.3536i -0.4619 +0.1913i

0.3536-0.3536i  0.4904 - 0.09751 0.4619+0.1913i  0.2778 + 0.4157i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[348]
Columns 5 through 8
0.5000 0.5000 0.5000 0.5000
-0.0000 - 0.5000i 0.0975-0.4904i 0.1913-0.46191 0.2778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913 - 0.4619i
0.0000 + 0.5000i -0.2778 + 0.4157i -0.4619 +0.1913i -0.4904 - 0.0975i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Columns 9 through 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
-0.3536 - 0.35361 -0.2778 - 0.4157i -0.1913 -0.46191 -0.0975 - 0.4904i
0.0000 + 0.50001 -0.1913 +0.46191 -0.3536 + 0.35361 -0.4619 + 0.1913i
0.3536-0.3536i 0.4904-0.09751 0.4619+0.19131 0.2778 + 0.4157i
[349] Columns 13 through 16
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

-0.0000 - 0.5000i 0.0975-0.4904i 0.1913-0.4619i 0.2778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.19131 -0.3536-0.3536i -0.1913 -0.4619i
0.0000 + 0.50001 -0.2778 + 0.4157i -0.4619+0.1913i -0.4904 - 0.0975i
ans(:,:,7)=

Columns 1 through 4

0.5000 0.5000 0.5000 0.5000
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[350]
-0.0000 - 0.5000i 0.0975-0.4904i 0.1913-0.46191 0.2778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536 - 0.3536i -0.1913 - 0.4619i
0.0000 + 0.5000i -0.2778+0.4157i -0.4619 +0.1913i -0.4904 - 0.0975i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Columns 5 through 8
0.5000 0.5000 0.5000 0.5000
0.3536-0.3536i 0.4157-0.2778i 04619-0.1913i 0.4904 - 0.0975i
-0.0000 - 0.5000i  0.1913-0.46191 0.3536-0.35361 0.4619-0.1913i
-0.3536 - 0.3536i -0.0975-0.4904i 0.1913-0.4619i 0.4157-0.2778i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[351] Columns 9 through 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

-0.0000 - 0.5000i 0.0975-0.4904i 0.1913 -0.461% 02778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536 - 0.3536i -0.1913 - 0.4619i
0.0000 + 0.5000i -0.2778 + 0.41571 -0.4619 +0.19131 -0.4904 - 0.0975i

Columns 13 through 16

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.3536-0.35361 0.4157-0.2778i 0.4619-0.1913i  0.4904 - 0.0975i
[352]
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-0.0000 - 0.50001  0.1913-0.46191 0.3536-0.3536i 0.4619-0.1913i
-0.3536 - 0.35361 -0.0975-0.4904i 0.1913-0.46191 0.4157-0.2778i

ans(:,:,8) =
Columns 1 through 4
0.5000 0.5000 0.5000 0.5000
0.3536-0.35361 0.4157-0.2778i 0.4619-0.1913i  0.4904 - 0.0975i

-0.0000 - 0.50001  0.1913-0.46191 0.3536 - 0.3536i 0.4619-0.1913i
-0.3536 - 0.3536i -0.0975-0.4904i 0.1913 - 0.461%1 0.4157 - 0.2778i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[353] Columns 5 through 8
0.5000 0.5000 0.5000 0.5000
0.5000 0.4904 +0.0975i 0.4619+0.1913i 0.4157 +0.2778i
0.5000 0.4619+0.19131  0.3536+0.3536i  0.1913 + 0.4619i
0.5000 0.4157+0.27781 0.1913 +0.46191 -0.0975 + 0.4904i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Columns 9 through 12
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.3536-0.3536i 0.4157-0.2778i 0.4619-0.1913i  0.4904 - 0.0975i
-0.0000 - 0.5000i  0.1913-0.46191 0.3536-0.35361 0.4619 - 0.1913i
-0.3536 - 0.35361 -0.0975-0.4904i 0.1913-0.4619i  0.4157-0.2778i
Columns 13 through 16

[354]
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0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
0.5000 0.4904 +0.09751 0.4619+0.1913i  0.4157 +0.2778i
0.5000 0.4619+0.1913i 03536 +0.3536i  0.1913 + 0.4619i
0.5000 0.4157+02778i 0.1913 +0.4619i -0.0975 + 0.4904i
-Rank 5 and 6 and 7 and 8
ans(;,:,1) =
Columns 1 through 4
0.5000 0.5000 0.5000 0.5000
0.5000 0 +0.5000i -0.5000 0 - 0.5000i
0.5000 -0.5000 0.5000 -0.5000
0.5000 0-0.5000i -0.5000 0 + 0.5000i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[355] Columns 5 through 8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
0.5000 0+ 0.5000i -0.5000 0 - 0.5000i
0.5000 -0.5000 0.5000 -0.5000
0.5000 0-0.5000i -0.5000 0 + 0.5000i

[356]
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ans(:,;,2) =
Columns 1 through 4

0.5000 0.5000 0.5000 0.5000

0.3536 + 0.3536i -0.3536+0.35361 -0.3536-0.3536i 0.3536 - 0.3536i

0.0000 + 0.5000i -0.0000 - 0.5000i  0.0000 + 0.5000i -0.0000 - 0.5000i
-0.3536 + 0.35361  0.3536 +0.35361  0.3536-0.35361 -0.3536 - 0.35361

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
Columns 5 through 8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

0.3536 + 0.3536i -0.3536+0.35361 -0.3536-0.3536i 0.3536 - 0.3536i
0.0000 +0.5000i -0.0000 - 0.5000i  0.0000 + 0.5000i -0.0000 - 0.5000i
-0.3536 +0.35361 0.3536+0.35361  0.3536 - 0.3536i -0.3536 - 0.3536i

[357] ans(:,:,3) =
Columns 1 through 4

0.5000 0.5000 0.5000 0.5000

0.4619 +0.1913i -0.1913 + 0.4619i -0.4619-0.19131 0.1913 - 0.4619i
0.3536 + 0.3536i -0.3536-0.35361 0.3536+0.35361 -0.3536 - 0.3536i
0.1913+0.4619i  0.4619-0.1913i -0.1913 - 0.4619i -0.4619+0.1913i

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0
Columns 5 through 8

[358]
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0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000

0.4619+0.1913i -0.1913+0.4619i -0.4619-0.19131  0.1913 - 0.4619i
0.3536 +0.35361 -0.3536-0.3536i 0.3536 + 0.3536i -0.3536 - 0.3536i
0.1913+0.4619i  0.4619-0.19131 -0.1913 -0.46191 -0.4619+0.1913i

ans(:,;,4) =
Columns 1 through 4
0.5000 0.5000 0.5000 0.5000
0.1913 +0.4619i -0.4619+0.1913i -0.1913-0.46191 0.4619-0.1913i

-0.3536 +0.35361  0.3536-0.35361 -0.3536+0.35361  0.3536 - 0.3536i
-0.4619-0.19131 -0.1913+0.46191 0.4619+0.19131  0.1913 - 0.4619i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
[359]
Columns 5 through 8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

0.1913 + 0.46191 -0.4619+0.1913i -0.1913 -0.4619i  0.4619 - 0.1913i
-0.3536+0.3536i  0.3536-0.3536i -0.3536+0.35361 0.3536 - 0.3536i
-0.4619-0.1913i -0.1913+0.46191 0.4619+0.19131  0.1913 - 0.4619i

[360] Detailed digits of second codebook C,
[361] Hereinafter, digits of codewords belonging to the second codebook C, for a variety of

ranks will be described in detail. (;,;,n) corresponds to an n® codeword in a second
codebook corresponding to a corresponding transmission rank. Each of codewords
may include at least one column vector.

[362]
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0.7071

+0.7071i

o O O O O o O

363
[ | 3)=

0.7071

o

-0.7071

[364]

57
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[365] 5=
0
0.7071
0
0
0
0.7071
0
0
(ys0) =
0
0.7071
0
0
0
0+ 0.7071i
0
0
[366]
G 7)=
0
0.7071
0
0
0
-0.7071
0
0
(::,8)=
0
0.7071
0
0
0
0-0.7071i
0
0

[367]
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::,10)=

[368]

o O

0.7071

+0.7071i

o O O O O

(1) =

0.7071

[=3

-0.7071

[369]
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G,:,12) =

0.7071

-0.7071i

S OO O O

G513y =

[370]

<

0.7071

0
0
0
0+0.7071i

[371]

60
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(,15) =
0
0
0
0.7071
0
0
0
-0.7071
G,:,16) =
0
0
0
0.7071
0
0
[372]
0
0-0.7071i
- Rank2
D=
0.5000 0.5000
0 0
0 0
0 0
0.5000 -0.5000
0 0
0 0
0 0

[373]
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G2)=
0.5000 0.5000
0 0
0 0
0 0
0 + 0.5000i 0 - 0.5000i
0 0
0 0
0 0
)=
0 0
0.5000 0.5000
0 0
0 0
0 0
0.5000 -0.5000
0 0
0 0
[374]
G d) =
0 0
0.5000 0.5000
0 0
0 0
0 0
0+ 0.5000i 0 - 0.5000i
0 0
0 0
5=
0 0
0 0
0.5000 0.5000
0 0
0 0
0 0
0.5000 -0.5000
0 0

[375]
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(,:.6)=
0 0
0 0
0.5000 0.5000
0 0
0 0
0 0
0 + 0.5000i 0 - 0.5000i
0 0
¢ =
[376] 0 0
0 0
0 0
0.5000 0.5000
0 0
0 0
0 0
0.5000 -0.5000
¢8) =
0 0
0 0
0 0
0.5000 0.5000
0 0
0 0
0 0
0+ 0.5000i 0 - 0.5000i

[377]
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G99 =
0.5000 0
0 0.5000
0 0
0 0
0.5000 0
0 -0.5000
0 0
0 0
,,10)=
0.5000 0
0 0.5000
[378]
0 0
0 0
0+ 0.50001 0
0 0 - 0.50001
0 0
0 0
1) =
0 0
0.5000 0
0 0.5000
0 0
0 0
0.5000 0
0 -0.5000
0 0
[379]

[380]
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(,:12)=
0
0.5000
0
0
0
0 + 0.50001
0
0
,13)=
0.5000 0
0 0
0 0
0 0.5000
0.5000 0
[381]
0
0
0 -0.5000
G, 14) =
0.5000
0
0
0
0 + 0.5000i
0
0
0

[382]

65

0

0

0
0.5000

0

0

0

0 - 0.5000i
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¢,15)=
0 0
0.5000 0
0 0
0 0.5000
0 0
0.5000 0
0 0
0 -0.5000
¢y16)=
0 0
0.5000 0
0 0
0 0.5000
0 0
0+ 0.50001 0
0 0
0 0-0.5000i
[383]
- Rank 3
G =
0.4082 0.4082 0
0 0 0
0 0 0
0 0 0
0 0 0.4082
0 0 0
0 0 0
0 0 0
0.4082 -0.4082 0
0 0 0
0 0 0
0 0 0
0 0 -0.4082
0 0 0
0 0 0
0 0 0

[384]
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G,2) =
0 0.4082 0
0 0 0
0 0 0
0 0 0
0.4082 0 0.4082
0 0 0
0 0 0
0 0 0
0 -0.4082 0
0 0 0
0 0 0
0 0 0
0.4082 0 -0.4082
0 0 0
[385]
0 0 0
0 0 0
Gy =
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082  -0.4082
0 0 0
0 0 0
0 0 0

[386]
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(i) =
0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082 -0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
[387]
0 0 0
0 0 0
0 0 0
G5 =
0 0 0
0.4082 0.4082 0
0 0 0
0 0 0
0 0 0
0 0 0.4082
0 0 0
0 0 0
0 0 0
0.4082 -0.4082 0
0 0 0
0 0 0
0 0 0
0 0 -0.4082
0 0 0
0 0 0

[388]
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(,:,6) =
0 0 0
0 0.4082 0
0 0 0
0 0 0
0 0 0
0.4082 0 0.4082
0 0 0
0 0 0
0 0 0
0 -0.4082 0
0 0
0 0 0
[389]
0 0 0
0.4082 0 -0.4082
0 0 0
0 0 0
¢ =
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082 -0.4082
0 0 0
0 0 0

[390]
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:.8) =
0 0 0
0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082  -0.4082
0 0 0
[391]
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
9=
0 0 0
0 0 0
0.4082 0.4082 0
0 0 0
0 0 0
0 0 0
0 0 0.4082
0 0 0
0 0 0
0 0 0
0.4082 -0.4082 0
0 0
0 0 0
0 0 0
0 0 -0.4082
0 0 0

[392]



WO 2011/136627 PCT/KR2011/003272
71

¢,:10)=
0 0 0
0 0 0
0 0.4082 0
0 0 0
0 0 0
0 0 0
0.4082 0 0.4082
0 0 0
0 0 0
0 0 0
[393]
0 -0.4082 0
0 0 0
0 0 0
0 0 0
0.4082 0 -0.4082
0 0 0
Gl =
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 04082 -0.4082
0 0 0

[394]
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¢L12) =
0 0 0
0 0
0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
[395] 0 0 0
0 0.4082  -0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
¢,513) =
0 0 0
0 0 0
0 0 0
0.4082 0.4082 0
0 0 0
0 0 0
0 0 0
0 0 0.4082
0 0 0
0 0 0
0 0 0
0.4082  -0.4082 0
0 0 0
0 0 0
0 0 0
0 0 -0.4082

[396]
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¢,,14) =

0 0 0

0 0 0

0 0 0

0 0.4082 0

0 0 0

0 0 0

0 0 0

0.4082 0 0.4082

[397] 0 0 0
0 0 0
0 0

0 -0.4082 0
0 0 0
0 0 0
0 0 0

0.4082 0 -0.4082

(:,:,15) =

0 0 0
0 0 0
0 0 0

0.4082 0 0
0 0 0
0 0 0
0 0 0

0 0.4082 0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
0 0 0
0 0 0
0 0 0

0 0.4082 -0.4082

[398] (::,16) =

coocooco oo
<
E-N
o
o0
)
N
~
o
[~
8]
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[399]
0.4082 0 0
0 0 0
0 0 0
0 0 0
0 0.4082 -0.4082
0 0 0
0 0 0
0 0 0
0.4082 0 0
- Rank 4
Gy =
0.3536 0 0.3536 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0.3536 0 0.3536
0 0 0 0
0 0 0 0
0 0 0 0
0.3536 0 -0.3536 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0.3536 0 -0.3536
0 0 0 0
0 0 0 0
0 0 0 0
[400] )=
0.3536 0 0.3536 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0.3536 0 0.3536
[401] 0 0 0 0
0 0 0 0
0 0 0 0
0+ 0.3536i 0 0-0.3536i 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0+ 0.35361 0 0-0.3536i
0 0 0 0
0 0 0 0
0 0 0 0
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[402] ¢3) =
0 0
0.3536 0
0 0
0 0
0 0
0 0.3536
0 0
0 0
0 0
0.3536 0
0 0
0 0
0 0
0 0.3536
0 0
0 0
[403] (o d) =
0
0.3536
0
0
[404]
0 0]
0 0.3536
0 0
0 0
0 0
0+ 0.3536i 0
0 0
0 0
0 0
0 0
0 0
0 0

[405]

75

oo o

+0.3536i

0.3536

coc o o

0 -0.3536i

o

0
0
0

PCT/KR2011/003272
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(::5) =
0 0 0 0
0 0 0 0
0.3536 0 0.3536 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0.3536 0 0.3536

0 0 0 0

0 0 0 0

0 0 0 0

0.3536 0 -0.3536 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0.3536 0 -0.3536

0 0 0 0

[406]
(6) =
0 0 0 0
0 0 0 0
0.3536 0 0.3536 0
[407]

0 0 0 0
0 0 0 0
0 0 0 0
0 0.3536 0 0.3536
0 0 0 0
0 0 0 0
0 0 0 0
0+0.3536i 0 0-0.3536i 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0+ 0.35361 0 0-0.3536i
0 0 0 0

[408]
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G =

0 0 0 0

0 0 0 0

0 0 0 0

0.3536 0 0.3536 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0.3536 0 0.3536

0 0 0 0

0 0 0 0

0 0 0 0

0.3536 0 -0.3536 0

0 0 0 0

0 0 0 0

0 0 0 0

0 0.3536 0 -0.3536

8=
0 0 0 0
0 0 0 0
[409]
0 0 0 0
0.3536 0 0.3536 0

0 0 0 0
0 0 0 0
0 0 0 0
0 0.3536 0 0.3536
0 0 0 0
0 0 0 0
0 0 0 0
0+0.35361 0 0-0.3536i 0
0 0 0 0
0 0 0 0
0 0 0 0
0 0+0.3536i 0 0-0.3536i

[410]
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-Rank 5
G D=
0.3162 03162 0 0 0
0 0 0.3162 0.3162 0
0 0 0 0 0.3162
0 0 0 0 0
03162 -0.3162 0 0 0
0 0 03162 -0.3162 0
0 0 0 0 0.3162
0 0 0 0 0
-Rank 6
G D=
0.2887 0.2887 0 0 0 0
0 0 0.2887 0.2887 0 0
0 0 0 0 0.2887 0.2887
0 0 0 0 0 0
0.2887  -0.2887 0 0 0 0
0 0 0.2887 -0.2887 0 0
0 0 0 0 0.2887 -0.2887
0 0 0 0 0 0
[411]
- Rank 7
L=
columns 1-4
0.2673 0.2673 0 0
0 0 0.2673 0.2673
0 0 0 0
0 0 0 0
02673 -0.2673 0 0
0 0 0.2673  -0.2673
0 0 0 0
0 0 0 0

[412]
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columns 5-7
0 0 ]
0 0 0
0.2673 02673 0
0 0 0.2673
0 0 0
0 0 0
02673 -0.2673 0
0 0 0.2673
-Rank 8
Gy )=
columns 1-4
0.2500 0.2500 0 0
0 0 0.2500 0.2500
0 0 0 0
0 0 0 0
0.2500 -0.2500 0 0
0 0 0.2500  -0.2500
0 0 0 0
0 0 0 0
[413] columns 5-8
0 0 0 0
0 0 0 0
0.2500 0.2500 O 0
0 0 0.2500 0.2500
0 0 0 0
0 0 0 0
0.2500 -0.2500 0 0
0 0 0.2500 -0.2500

[414] Detailed digits of overall codebook C
[415] A final precoding matrix candidate may be induced by performing inner product with

respect to one of codewords belonging to the first codebook C,; and one of codewords
belonging to the second codebook C,. That is, the receiver may select a single
codeword from the codewords belonging to the first codebook C; and may select a
single codeword from the codewords belonging to the second codebook C,. A com-
bination of the selected two codewords may indicate one of codewords belonging to
the overall codebook C, which is described below.

[416] Hereinafter, ans(;,;m,n) for rank r may indicate an inter product between ans(;,;m) in

the first codebook C, for rank r and (;,;,n) in the second codebook C, for rank r. That
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is, ans(;,;m,n)= ans(;,;m) (;,3.0).
[417] For a variety of ranks, the detailed digits of the overall codebook C may be expressed

as follows:
[418]
-Rank 1
ans(:,:;,1,1) =

0.3536

419
[ | 0.3536

0.3536
0.3536
0.3536
0.3536
0.3536
0.3536

ans(:,:,2,1)=

0.3536

0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i
0.3536

0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i

[420]

ans(:,:,3,1) =

0.3536

0.2500 + 0.2500i

0.0000 + 0.3536i
-0.2500 + 0.2500i

0.3536

0.2500 + 0.25001

0.0000 + 0.3536i
-0.2500 + 0.2500i

ans(:,:,4,1)=

0.3536

0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i
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[421]

0.3536

0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i

ans(:,;,5,1) =

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

[422]

ans(:,:,6,1) =

0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
0.3536
-0.1353 +0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i

ans(:,;,7,1) =
0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
0.3536
-0.2500 + 0.2500i

-0.0000 - 0.3536i

[423]

81
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0.2500 + 0.2500i

ans(:,;,8,1) =

0.3536
-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i
0.3536
-0.3266 + 0.1353i
0.2500 - 0.25001
-0.1353 + 0.3266i

424
[ | ans(:,:,9,1) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.00001
0.3536
-0.3536 + 0.00001
0.3536 - 0.0000i
-0.3536 + 0.0000i

ans(:,:,10,1) =

0.3536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.3266i
0.3536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.3266i

[425]
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ans(:,;,11,1) =

0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i1
0.2500 - 0.2500i
0.3536

-0.2500 - 0.2500i
0.0000 + 0.35361
0.2500 - 0.2500i

ans(:,;,12,1) =

0.3536
-0.1353 - 0.3266i1
-0.2500 + 0.2500i
0.3266 + 0.1353i
0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 +0.1353i

426
[ | ans(s,:,13,1)=

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i

ans(:,;,14,1) =
0.3536

[427]
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[428]

[429]

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i

0.3536

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i

ans(:,;,15,1) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i

- 0.2500 - 0.2500i

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i

ans(:,:,16,1) =

0.3536

0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
0.3536

0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i

ans(:,;,1,2) =

0.3536
0.3536
0.3536
0.3536

84
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[430]

[431]

0+0.3536i
0+ 0.3536i
0+ 0.3536i
0+ 0.3536i

ans(:,:,2,2) =

0.3536
0.3266 + 0.1353i
0.2500 + 0.25001
0.1353 + 0.3266i
0 +0.3536i
-0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 + 0.1353i

ans(:,:,3,2) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
0+0.3536i
-0.2500 + 0.2500i
-0.3536 + 0.0000i
-0.2500 - 0.2500i

ans(:,;,4,2) =

0.3536
0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i
0+ 0.3536i
-0.3266 + 0.1353i
-0.2500 - 0.2500i

85
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0.1353 - 0.3266i

ans(:,:,5,2) =

0.3536
0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i
0+0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i
0.3536 - 0.0000i

[432]
ans(:,:,6,2) =

0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
0+ 0.3536i
-0.3266 - 0,1353i
0.2500 - 0.2500i
0.1353 + 0.3266i

ans(:,:,7,2) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
0+ 0.3536i
-0.2500 - 0.2500i
0.3536 - 0.0000i
-0.2500 + 0.2500i

[433]
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ans(:,:,8,2) =

0.3536
-0.3266 +0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i
0+0.3536i
-0.1353 - 0.3266i
0.2500 + 0.2500i
-0.3266 - 0.1353i

ans(:,:,9,2) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
0+ 0.3536i
-0.0000 - 0.3536i
0.0000 + 0.3536i
-0.0000 - 0.3536i

[434]
ans(;,;,10,2) =

0.3536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.3266i
0+0.3536i
0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 - 0.1353i

ans(;,;,11,2) =
0.3536

[435]
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-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i

0+0.3536i
0.2500 - 0.2500i

-0.3536 + 0.0000i

0.2500 + 0.2500i

ans(;,:,12,2) =

0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 + 0.1353i
0+ 0.3536i
0.3266 - 0.1353i
-0.2500 - 0.2500i
-0.1353 + 0.3266i

[436] ans(:,;,13,2) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
0 +0.3536i
0.3536 - 0.0000i
-0.0000 - 0.3536i
-0.3536 + 0.0000i

ans(:,:,14,2) =

0.3536

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i

[437]
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0 +0.3536i
0.3266 + 0.1353i
0.2500 - 0.2500i

-0.1353 - 0.3266i

ans(:,:,15,2) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
0+0.3536i
0.2500 + 0.2500i
0.3536 - 0.0000i
0.2500 - 0.2500i

[438]
ans(:,:,16,2) =

0.3536

0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
0+ 0.3536i
0.1353 + 0.3266i
0.2500 + 0.2500i
0.3266 + 0.1353i

ans(:,;,1,3) =

0.3536
0.3536
0.3536
0.3536
-0.3536
-0.3536
-0.3536

[439]
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-0.3536

ans(:,:,2,3) =

0.3536
0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 +0.3266i
-0.3536
-0.3266 - 0.1353i
-0.2500 - 0.2500i
-0.1353 - 0.3266i

ans(:,:,3,3) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
-0.3536
-0.2500 - 0.2500i
-0.0000 - 0.3536i
0.2500 - 0.2500i

[440] ans(:,:,4,3) =

0.3536

0.1353 + 0.3266i

-0.2500 + 0.2500i

-0.3266 - 0.1353i

-0.3536

-0.1353 - 0.32661
0.2500 - 0.2500i

0.3266 + 0.1353i

[441]
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ans(;,:,5,3) =

0.3536
0.0000 + 0.3536i
-0.3536 + 0.0000i
-(.0000 - 0.3536i
-0.3536
-0.0000 - 0.3536i
0.3536 - 0.0000i
0.0000 + 0.3536i

ans(:,.,6,3) =

0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
-0.3536
0.1353 - 0.3266i
0.2500 + 0.2500i
-0.3266 + 0.1353i

[442] ans(:,:,7,3) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.25001
-0.3536
0.2500 - 0.2500i
0.0000 + 0.3536i
-0.2500 - 0.2500i

ans(:,:,8,3) =

0.3536

[443]
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-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 +0.3266i
-0.3536
0.3266 - 0.1353i
-0.2500 + 0.2500i
0.1353 - 0.3266i

ans(:,:,9,3) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
-0.3536
0.3536 - 0.0000i
-0.3536 + 0.0000i
0.3536 - 0.0000i

444
[ | ans(:,;,10,3) =

0.3536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.3266i
-0.3536
0.3266 + 0.1353i
-0.2500 - 0.2500i
0.1353 + 0.3266i

ans(:,;,11,3) =
0.3536
-0.2500 - 0.2500i

0.0000 + 0.3536i
0.2500 - 0.2500i

[445]
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-0.3536

0.2500 + 0.25001
-0.0000 - 0.35361
-0.2500 + 0.2500i

ans(:,;,12,3) =

0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 + 0.1353i
-0.3536
0.1353 + 0.32661
0.2500 - 0.2500i
-0.3266 - 0.1353i

[446] ans(:,;,13,3) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
-0.3536
0.0000 + 0.3536i
0.3536 - 0.0000i
-0.0000 - 0.3536i

ans(:,:,14,3) =

0.3536

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i
-0.3536
-0.1353 + 0.3266i

0.2500 + 0.25001

[447]
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0.3266 - 0.1353i

ans(:,:,15,3) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
-0.3536
-0.2500 + 0.2500i
0.0000 + 0.3536i
0.2500 + 0.2500i

ans(:,;,16,3) =

0.3536
0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
-0.3536
-0.3266 + 0.1353i
-0.2500 + 0.2500i
-0,1353 + 0.3266i

[448] ans(:,;,1,4)=

0.3536

0.3536

0.3536

0.3536
0 -0.3536i
0-0.3536i
0-0.3536i
0-0.3536i

[449]
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ans(:,:,2,4) =

0.3536
0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i
0-0.3536i
0.1353 - 0.3266i
0.2500 - 0.2500i
0.3266 - 0.1353i

ans(:,:,3,4)=

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
0-0.3536i
0.2500 - 0.2500i
0.3536 - 0.0000i
0.2500 + 0.2500i

[450] ans(:,:,4,4)=

0.3536
0.1353 +0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i
0-0.3536i
0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 + 0.3266i

ans(:,:,5,4) =

0.3536

[451]
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0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

0-0.3536i

0.3536 - 0.0000i

0.0000 + 0.3536i
-0.3536 + 0.0000i

ans(:,:,6,4) =

0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
0-0.3536i
0.3266 + 0.1353i
-0.2500 + 0.2500i
-0.1353 - 0.3266i

[452] ans(:,:,7,4) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.25001
0-0.3536i
0.2500 + 0.2500i
-0.3536 + 0.0000i
0.2500 - 0.2500i

ans(;,:,8,4) =

0.3536
-0.3266 +0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i

[453]
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0-0.3536i

0.1353 + 0.3266i
-0.2500 - 0.2500i

0.3266 + 0.1353i

ans(:,:,9,4) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
0-0.3536i
0.0000 + 0.3536i
-0.0000 - 0.3536i
0.0000 + 0.3536i

ans(:,:,10,4) =

0.3536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.32661
0-0.35361
-0.1353 + 0.3266i
0.2500 - 0.2500i
-0.3266 +0.1353i

ans(:,;,11,4)=

0.3536
-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.25001
0-0.3536i
-0.2500 + 0.2500i
0.3536 - 0.0000i

[455]
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-0.2500 - 0.2500i

ans(:,;,12,4) =

0.3536
-0.1353 - 0.3266i
- 0.2500 + 0.25001
0.3266 + 0.1353i
0-0.35361
-0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 - 0.3266i

[456] ans(:,;,13,4)=

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.35361
0-0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
0.3536 - 0.0000i

ans(:,;,14,4) =

0.3536
0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i
0-0.3536i
-0.3266 - 0.1353i
-0.2500 + 0.2500i
0.1353 + 0.3266i1

[457]

98

PCT/KR2011/003272



WO 2011/136627 PCT/KR2011/003272
99

ans(:,:;,15,4) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
0-0.3536i
-0.2500 - 0.2500i
-0.3536 + 0.0000i
-0.2500 + 0.2500i

ans(:,:,16,4) =

0.3536
0.3266 - 0.13531
0.2500 - 0.2500i
0.1353 - 0.3266i
0-0.3536i
-0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 - 0.1353i

[458] ans(:,;,1,5) =

0.3536

0.3468 + 0.0690i
0.3266 + 0.13531
0.2940 + 0.1964i
0.3536

0.3468 + 0.0690i
0.3266 + 0.1333i
0.2940 + 0.1964i

ans(:,:,2,5) =
0.3536

[459]
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0.2940 + 0.1964i

0.1353 + 0.3266i
-0.0690 + 0.3468i

0.3536

0.2940 + 0.1964i

0.1353 + 0.3266i
-0.0690 + 0.3468i

ans(:,;,3,5) =

0.3536

0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.0690i

0.3536

0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.06901

[460] ans(:,,4,5) =

0.3536

0.0690 + 0.3468i
-0.3266 +0.1353i
-0.1964 - 0.2940i

0.3536

0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i

ans(:,:;,5,5) =

0.3536
-0.0690 + 0.34684i
-0.3266 - 0.1353i
0.1964 - 0.2940i

[461]
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0.3536
-0.0690 + 0.3468i
-0.3266 - 0.13531
0.1964 - 0.2940i

ans(:,:,6,5) =

0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.06901
0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.06901

[462] ans(:,:,7,5) =

0.3536

-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i
0.3536

-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i

ans(:,:,8,5) =

0.3536

-0.3468 + 0.0690i
0.3266 - 0.1353i

-0.2940 + 0.1964i
0.3536

-0.3468 + 0.0690i
0.3266 - 0.13531

[463]
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[464]

[465]

-0.2940 + 0.1964i

ans(:,,9,9) =

0.3536
-0.3468 - 0.0690i
0.3266 + 0.1353i
-0.2940 - 0.1964i
0.3536
-0.3468 - 0.0690i
0.3266 +0.1353i
-0.2940 - 0.1964i

ans(;,:;,10,5) =

0.3536

-0.2940 - 0.1964i

0.1353 + 0.3266i
0.0690 - 0.3468i
0.3536

-0.2940 - 0.1964i

0.1353 + 0.3266i
0.0690 - 0.3468i

ans(:,;,11,5) =

0.3536
-0.1964 - 0.2940i
-0.1353 +0.3266i
0.3468 - 0.0690i
0.3536
-0.1964 - 0.2940i
-0.1353 + 0.3266i
0.3468 - 0.0690i
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ans(;,:,12,5) =

0.3536

-0.0690 - 0.3468i

-0.3266 + 0.1353i
0.1964 + 0.2940i
0.3536

-0.0690 - 0.3468i

-0.3266 + 0.1353i
0.1964 + 0.2940i

ans(:,:,13,5) =

0.3536

0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0,2940i

0.3536

0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i

[466]
ans(:,:,14,5) =

0.3536

0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i

0.3536

0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i

ans(:,;,15,5) =
0.3536

[467]
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0.2940 - 0.1964i

0.1353 - 0.3266i
-0.0690 - 0.3468i

0.3536

0.2940 - 0.1964i

0.1353 - 0.3266i
-0.0690 - 0.3468i

ans(:,:,16,5) =

0.3536

0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
0.3536

0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i

[468]

ans(:,:,1,6) =

0.3536
0.3468 + 0.0690i
0.3266 +0.1353i
0.2940 + 0.1964i
0+0.3536i
-0.0690 + 0.3468i
-0.1353 + 0.3266i
-0.1964 + 0.2940i

ans(:,:,2,6) =
0.3536
0.2940 + 0.1964i

0.1353 + 0.3266i
-0.0690 + 0.3468i

[469]
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0+ 0.3536i
-0.1964 + 0.2940i
-0.3266 +0.1353i
-0.3468 - 0.0690i

ans(:,;,3,6) =

0.3536
0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.0690i
0+ 0.3536i
-0.2940 + 0.1964i
-0.3266 - 0.1353i
-0.0690 - 0.3468i

[470] ans(:,;,4,6) =

0.3536
0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i
0 +0.3536i
-0.3468 + 0.0690i
-0.1353 - 0.3266i
0.2940 - 0.1964i

ans(:,:,5,6) =

0.3536
-0.0690 + 0.3468i
-0.3266 - 0.1353i
0.1964 - 0.2940i
0+ 0.3536i
-0.3468 - 0.0690i
0.1353 - 0.3266i

[471]
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0.2940 + 0.19641

ans(:,:,6,6) =

0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.0690i
0+ 0.3536i
-0.2940 - 0.1964i
0.3266 - 0.1353i
-0.0690 + 0.34681

[472] ans(;,:,7.6) =

0.3536
-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i
0+ 0.3536i
-0.1964 - 0.2940i
0.3266 + 0.1353i1
-0.3468 + 0.0690i

ans(:,:,8,6) =

0.3536
-0.3468 + 0.06901
0.3266 - 0.1353i
-0.2940 + 0.1964i
0+ 0.3536i
-0.0690 - 0.3468i
0.1353 + 0.32661
-0.1964 - 0.2940i

[473]
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ans(:,:,9,6) =

0.3536
-0.3468 - 0.0690i
0.3266 + 0.1353i
-0.2940 - 0.1964i
0 +0.3536i
0.0690 - 0.3468i
-0.1353 + 0.3266i
0.1964 - 0.2940i

ans(:,:,10,6) =

0.3536
-0.2940 - 0.1964i
0.1353 + 0.3266i
0.0690 - 0.3468i
0 +0.3536i
0.1964 - 0.2940i
-0.3266 + 0.1353i
0.3468 + 0.0690i

[474] ans(:,:,11,6) =

0.3536
-0.1964 - 0.2940i
-0.1353 + 0.3266i
0.3468 - 0.0690i

0+0.3536i

0.2940 - 0.1964i

-0.3266 - 0.1353i

0.0690 + 0.34681
ans(;,:,12,6) =

0.3536

[475]
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-0.0690 - 0.3468i
-0.3266 +0.1353i
0.1964 + 0.2940i
0+0.3536i
0.3468 - 0.0690i
-0.1353 - 0.3266i
-0.2940 + 0.1964i

ans(:,:,13,6) =

0.3536
0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i
0+0.3536i
0.3468 + 0.0690i
0.1353 - 0.3266i
-0.2940 - 0.1964i

[476] ans(,:,14,6) =

0.3536

0.1964 - 0.2940i

-0.1353 - 0.3266i
-0.3468 - 0.0690i

0 +0.3536i
0.2940 + 0.1964i
0.3266 - 0.1353i
0.0690 - 0.3468i

ans(:,:,15,6) =

0.3536

0.2940 - 0.1964i
0.1353 - 0.3266i

-0.0690 - 0.3468i

[477]
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[478]

[479]

0+0.3536i
0.1964 + 0.2940i
0.3266 +0.1353i
0.3468 - 0.0690i

ans(:,;,16,6) =

0.3536
0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
0 +0.3536i
0.0690 + 0.3468i
0.1353 + 0.3266i
0.1964 + 0.2940i

ans(:,,1,7) =

0.3536
0.3468 + 0.0690i
0.3266 + 0.1353i
0.2940 + 0.1964i
-0.3536
-0.3468 - 0.0690i
-0.3266 - 0.1353i
-0.2940 - 0.1964i

ans(:,,,2,7) =

0.3536

0.2940 + 0.1964i

0.1353 + 0.3266i
-0.0690 + 0.3468i
-0.3536
-0.2940 - 0.1964i
-0.1353 - 0.3266i
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0.0690 - 0.3468i

ans(:,:,3,7) =

0.3536
0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.0690i
-0.3536
-0.1964 - 0.2940i
0.1353 - 0.3266i
0.3468 - 0.0690i

ans(:,:,4,7) =

0.3536
0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i
-0.3536
-0.0690 - 0.3468i
0.3266 - 0.1353i
0,1964 + 0.2940i

[480] ans(:,.,5,7) =

0.3536
-0.0690 + 0.3468i
-0.3266 - 0.1353i
0.1964 - 0.2940i
-0.3536
0.0690 - 0.3468i
0.3266 + 0.1353i
-0.1964 + 0.2940i

[481]
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ans(:,:,6,7) =

0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.0690i
-0.3536
0.1964 - 0.2940i
0.1353 + 0.3266i
-0.3468 - 0.0690i

ans(;,:,7,7) =

0.3536
-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i
-0.3536
0.2940 - 0.1964i
-0.1353 + 0.3266i
-0.0690 - 0.3468i

[482] ans(:,;,8,7) =

0.3536
-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i
-0.3536
0.3468 - 0.0690i
-0.3266 + 0.1353i
0.2940 - 0.1964i

ans(:,:,9,7) =
0.3536

[483]
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-0.3468 - 0.0690i
0.3266 + 0.1353i
-0.2940 - 0.1964i
-0.3536
0.3468 + 0.0690i
-0.3266 - 0.1353i
0.2940 + 0.1964i

ans(:,:,10,7) =

0.3536
-0.2940 - 0.1964i
0.1353 + 0.3266i
0.0690 - 0.3468i
-0.3536
0.2940 + 0.1964i
-0.1353 - 0.3266i
-0.0690 + 0.3468i

[484] ans(;,:,11,7) =

0.3536
-0.1964 - 0.2940i
-0.1353 +0.3266i
0.3468 - 0.0690i
-0.3536
0.1964 + 0.2940i
0.1353 - 0.3266i
-0.3468 + 0.0690i

ans(:,;,12,7) =

0.3536
-0.0690 - 0.3468i
-0.3266 + 0.1353i
0.1964 + 0.2940i

[485]
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[486]

[487]

-0.3536

0.0690 + 0.3468i
0.3266 - 0.1353i

-0.1964 - 0.2940i

ans(:,;,13,7) =

0.3536
0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i
-0.3536
-0.0690 + 0.3468i
0.3266 + 0.1353i
0.1964 - 0.2940i

ans(;,;,14,7) =

0.3536

0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i
-0.3536
-0.1964 + 0.2940i

0.1353 + 0.3266i

0.3468 + 0.0690i

ans(:,;,15,7)=

0.3536

0.2940 - 0.1964i

0.1353 - 0.3266i
-0.0690 - 0.3468i
-0.3536
-0.2940 + 0.1964i
-0.1353 + 0.3266i1
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[488]

[489]

0.0690 + 0.3468i

ans(:,;,16,7) =

0.3536
0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
-0.3536
-0.3468 + 0.0690i
-0.3266 + 0.1353i
-0.2940 + 0.1964i

ans(;,;,1,8) =

0.3536
0.3468 + 0.0690i
0.3266 +0.1353i
0.2940 + 0.1964i
0-0.3536i
0.0690 - 0.3468i
0.1353 - 0.3266i
0.1964 - 0.2940i

ans(:,:,2,8) =

0.3536
0.2940 + 0.1964i
0.1353 + 0.3266i
-0.0690 + 0.3468i
0-0.3536i
0.1964 - 0.2940i
0.3266 - 0.1353i
0.3468 + 0.0690i
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ans(:,:,3,8) =

0.3536
0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.0690i
0-0.3536i
0.2940 - 0.1964i
0.3266 + 0.1353i
0.0690 + 0.3468i

ans(:,:,4,8) =

0.3536
0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i
0-0.3536i
0.3468 - 0.0690i
0.1353 +0.3266i
-0.2940 + 0.1964i

[490] ans(:,;,5,8) =

0.3536
-0.0690 + 0.3468i
-0.3266 - 0.1353i
0.1964 - 0.2940i
0-0.3536i
0.3468 + 0.0690i
-0.1353 + 0.3266i
-0.2940 - 0.1964i

ans(:,:,6,8) =

0.3536

[491]
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-0.1964 + 0.2940i
-0.1353 - 0.3266i

0.3468 + 0.0690i

0-0.3536i

0.2940 + 0.1964i
-0.3266 + 0.1353i
0.0690 - 0.3468i

ans(:,;,7,8) =

0.3536
-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i
0-0.3536i
0.1964 + 0.2940i
-0.3266 - 0.1353i
0.3468 - 0.0690i

[492] ans(:,.,8,8) =

0.3536

-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i
0-0.3536i
0.0690 + 0.3468i

-0.1353 - 0.3266i
0.1964 + 0.2940i

ans(,:,9,8) =

0.3536
-0.3468 - 0.0690i
0.3266 + 0.1353i
-0.2940 - 0.1964i

[493]
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0-0.3536i
-0.0690 + 0.3468i
0.1353 - 0.3266i
-0.1964 + 0.2940i

ans(,:,10,8) =

0.3536
-0.2940 - 0.1964i
0.1353 +0.3266i
0.0690 - 0.3468i
0-0.3536i
-0.1964 + 0.2940i
0.3266 - 0.1353i
-0.3468 - 0.0690i

[494] ans(:,:,11,8) =

0.3536
-0.1964 - 0.2940i
-0.1353 + 0.3266i1
0.3468 - 0.0690i
0-0.3536i
-0.2940 + 0.1964i
0.3266 + 0.1353i
-0.0690 - 0.3468i

ans(:,;,12,8) =

0.3536
-0.0690 - 0.3468i
-0.3266 + 0.1353i
0.1964 + 0.2940i
0-0.3536i
-0.3468 + 0.0690i
0.1353 + 0.3266i

[495]
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0.2940 - 0.1964i

ans(:,;,13,8) =

0.3536
0.0650 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + (.2940i
0-0.3536i
-0.3468 - 0.0690i
-0.1353 +0.3266i
0.2940 + 0.1964i

ans(:,:,,14,8) =

0.3536
0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i
0-0.3536i
-0.2940 - 0.1964i
-0.3266 +0.1353i
-0.0690 + 0.3468i

[496] ans(:,;,15,8) =

0.3536
0.2940 - 0.1964i
0.1353 - 0.3266i
-0.0690 - 0.3468i
0-0.3536i
-0.1964 - 0.2940i
-0.3266 - 0.1353i
-0.3468 + 0.0690i

[497]
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[498]

[499]

ans(:,:,16,8) =

0.3536
0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
0-0.3536i
-0.0690 - 0.3468i
-0.1353 - 0.3266i
-0.1964 - 0.2940i

ans(:,;,1,9)=

0.3536

0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i
0.3536

0.3266 +0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i

ans(:,:,2,9) =

0.3536

0.2500 + 0.2500i

0.0000 + 0.3536i
-0.2500 + 0.2500i

0.3536

0.2500 + 0.2500i

0.0000 + 0.3536i
-0.2500 + 0.2500i

ans(:,:,3,9) =

0.3536
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0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i

0.3536

0.1353 +0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i

ans(:,,4,9) =

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
~0.0000 - 0.3536i

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

[500] ans(:,:,5,9) =

0.3536
-0.1353 +0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i

ans(:,.,6,9) =
0.3536
-0.2500 + 0.2500i

-0.0000 - 0.3536i
0.2500 + 0.2500i

[501]
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0.3536
-0.2500 + 0.25001
-0.0000 - 0.3536i
0.2500 + 0.2500i

ans(;,,7,9) =

0.3536
-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i
0.3536
-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i

[502] ans(:,:,8,9) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i

ans(:,:,9,9) =

0.3536

-0.3266 - 0.1353i
0.2500 + 0.2500i

-0.1353 - 0.3266i
0.3536

-0.3266 - 0.1353i
0.2500 + 0.2500i

[503]
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-0.1353 - 0.3266i

ans(:,;,10,9) =

0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i
0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i

[504] ans(:,:,11,9) =

0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 +0.1353i
0.3536
-0.1353 - 0.3266i
-0.2500 + 0.25001
0.3266 + 0.1353i

ans(;,:,12,9) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i

[505]
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ans(:,;,13,9) =

0.3536

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i

0.3536

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i

ans(:,:,14,9) =

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i

[506]
ans(:,:,15,9) =

0.3536

0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
0.3536

0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i

ans(:,:,16,9) =
0.3536

[507]
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0.3536
0.3536
0.3536
0.3536
0.3536
0.3536
0.3536

ans(:,;,1,10) =

0.3536
0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i
0+ 0.3536i
-0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 + 0.1353i

[508] ans(:,,2,10) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
0+ 0.3536i
-0.2500 + 0.2500i
-0.3536 + 0.0000i
-0.2500 - 0.2500i

ans(:,:,3,10) =

0.3536

0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i

[509]
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0+ 0.3536i
-0.3266 + 0.1353i
-0.2500 - 0.2500i
0.1353 - 0.3266i

ans(:,;,4,10) =

0.3536
0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i
0+ 0.35361
-0.3536 + 0.0000i
-0.0000 - 0.3536i
0.3536 - 0.0000i

[510]
ans(:,:,5,10) =

0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
0+ 0.3536i
-0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 + 0.3266i

ans(;,:,6,10) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
0+ 0.3536i
-0.2500 - 0.2500i
0.3536 - 0.0000i

[511]
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-0.2500 + 0.25001

ans(:,:,7,10) =

0.3536
-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 +0.3266i
0+0.3536i
-0.1353 - 0.3266i
0.2500 + 0.2500i
-0.3266 - 0.1353i

[512]
ans(;,:,8,10) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
0+0.3536i
-0.0000 - 0.3536i1
0.0000 + 0.3536i
-0.0000 - 0.3536i

ans(;,:,9,10) =

0.3536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.3266i
0+ 0.3536i
0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 - 0.1353i

[513]
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ans(:,;,10,10) =

0.3536
-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i
0+ 0.35361
0.2500 - 0.2500i
-0.3536 + 0.0000i
0.2500 + 0.2500i

ans(:,;,11,10) =

0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 +0.1353i
0+ 0.3536i
0.3266 - 0.1353i
-0.2500 - 0.2500i
-0.1353 + 0.3266i

[514] ans(:,;,12,10) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i

0.0000 + 0.3536i

0+ 0.3536i

0.3536 - 0.0000i
-0.0000 - 0.3536i
-0.3536 + 0.0000i

ans(:,;,13,10) =

0.3536

[515]
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0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 +0.1353i

0 +0.3536i

0.3266 + 0.1353i

0.2500 - 0.2500i
-0.1353 - 0.3266i

ans(;,:,14,10) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500
0+ 0.3536i
0.2500 + 0.2500i
0.3536 - 0.0000i
0.2500 - 0.2500i

[516] ans(;,;,15,10) =

0.3536

0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
0 +0.3536i
0.1353 + 0.3266i
0.2500 + 0.2500i
0.3266 + 0.1353i

ans(:,;,16,10) =

0.3536
0.3536
0.3536
0.3536

[517]
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0+ 0.3536i
0+ 0.3536i
0+ 0.3536i
0+0.3536i

ans(;,:,1,11) =

0.3536
0.3266 + 0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i
-0.3536
-0.3266 - 0.1353i
-0.2500 - 0.2500i
-0.1353 - 0.3266i

[518]
ans(;,;,2,11) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
-0.3536
-0.2500 - 0.2500i
-0.0000 - 0.3536i
0.2500 - 0.2500i

ans(;,;,3,11) =

0.3536

0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i
-0.3536
-0.1353 - 0.3266i

0.2500 - 0.2500i
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0.3266 + 0.1353i

ans(:,:,4,11) =

0.3536
0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i
-0.3536
-0.0000 - 0.3536i
0.3536 - 0.0000i
0.0000 + 0.3536i

[520] ans(:,:,5,11) =

0.3536
-0.1353 + 0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
-0.3536
0.1353 - 0.3266i
0.2500 + 0.2500i
-0.3266 + 0.1353i

ans(:,;,6,11) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
-0.3536
0.2500 - 0.2500i
0.0000 + 0.3536i
-0.2500 - 0.2500i

[521]
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ans(:,;,7,11) =

0.3536
-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i
-0.3536
0.3266 - 0.1353i
-0.2500 + 0.2500i
0.1353 - 0.3266i

ans(;,:,8,11) =

0.3536
-0.3536 + 0.0000i

0.3536 - 0.0000i
-0.3536 + 0.0000i
-0.3536

0.3536 - 0.0000i
-0.3536 + 0.0000i

0.3536 - 0.0000i

[522] ans(:,:,9,11) =

0.3536
-0.3266 - 0.1353i

0.2500 + 0.2500i
-0.1353 - 0.3266i
-0.3536

0.3266 + 0.1353i
-0.2500 - 0.2500i

0.1353 + 0.3266i

ans(:,;,10,11) =

0.3536

[523]
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-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i

-0.3536
0.2500 + 0.2500i

-0.0000 - 0.3536i

-0.2500 + 0.2500i

ans(;,;,11,11) =

0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 + 0.1353i
-0.3536
0.1353 + 0.3266i
0.2500 - 0.2500i
-0.3266 - 0.1353i

[524] ans(:,;,12,11) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
-0.3536
0.0000 + 0.3536i
0.3536 - 0.0000i
-0.0000 - 0.3536i

ans(:,;,13,11) =

0.3536

0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i

[525]
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-0.3536

-0.1353 +0.3266i
0.2500 + 0.2500i
0.3266 - 0.1353i

ans(,:,14,11) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
-0.3536
-0.2500 + 0.2500i
0.0000 + 0.3536i
0.2500 + 0.2500i

[526] ans(:,;,15,11) =

0.3536
0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
-0.3536
-0.3266 +0.1353i
-0.2500 + 0.2500i
-0.1353 + 0.3266i

ans(:,:,16,11) =

0.3536
0.3536
0.3536
0.3536
-0.3536
-0.3536
-0.3536

[527]
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-0.3536

ans(:,:,1,12) =

0.3536
0.3266 +0.1353i
0.2500 + 0.2500i
0.1353 + 0.3266i
0-0.3536i
0.1353 - 0.3266i
0.2500 - 0.2500i
0.3266 - 0.1353i

[528] ans(;,;,2,12) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i

-0.2500 + 0.2500i

0 - 0.3536i
0.2500 - 0.2500i
0.3536 - 0.0000i
0.2500 + 0.2500i

ans(:,:,3,12) =

0.3536
0.1353 + 0.3266i
-0.2500 + 0.2500i
-0.3266 - 0.1353i
0 - 0.3536i
0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 + 0.3266i

[529]
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ans(:,;,4,12) =

0.3536
0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i
0-0.3536i
0.3536 - 0.0000i
0.0000 + 0.3536i
-0.3536 + 0.0000i

ans(;,:,5,12) =

0.3536
-0.1353 +0.3266i
-0.2500 - 0.2500i
0.3266 - 0.1353i
0-0.3536i
0.3266 + 0.1353i
-0.2500 +0.2500i
-0.1353 - 0.3266i

[530]
ans(;,:,6,12) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
0-0.3536i
0.2500 + 0.2500i
-0.3536 + 0.0000i
0.2500 - 0.2500i

ans(:,:,7,12) =
0.3536

[531]
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-0.3266 + 0.1353i
0.2500 - 0.2500i
-0.1353 + 0.3266i

0 - 0.3536i

0.1353 + 0.3266i
-0.2500 - 0.2500i

0.3266 + 0.13531

ans(.,:,8,12) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
0 - 0.3536i
0.0000 + 0.3536i
-0.0000 - 0.3536i
0.0000 + 0.3536i

[532] ans(:,:,9,12) =

03536
-0.3266 - 0.1353i
0.2500 + 0.2500i
-0.1353 - 0.3266i
0-0.3536i
-0.1353 + 0.3266i
0.2500 - 0.2500i
-0.3266 + 0.1353i

ans(:,,10,12) =

0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i

[533]
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0-0.3536i
-0.2500 + 0.2500i
0.3536 - 0.0000i
-0.2500 - 0.2500i

ans(:,:,11,12) =

0.3536
-0.1353 - 0.3266i
-0.2500 + 0.2500i
0.3266 + 0.1353i
0-0.3536i
-0.3266 + 0.1353i
0.2500 + 0.25001
0.1353 - 0.3266i

[534] ans(:,;,12,12) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
0-0.35361
-0.3536 + 0.0000i
0.0000 + 0.3536i
0.3536 - 0.0000i

ans(:,;,13,12) =

0.3536
0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 + 0.1353i
0 -0.3536i
-0.3266 - 0.1353]
-0.2500 + 0.2500i

[535]
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[536]

[537]

0.1353 + 0.3266i

ans(;,:,14,12) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
0-0.3536i
-0.2500 - 0.25001
-0.3536 + 0.0000i
-0.2500 + 0.2500i

ans(:,:,15,12) =

0.3536
0.3266 - 0.1353i
0.2500 - 0.2500i
0.1353 - 0.3266i
0-0.3536i
-0.1353 - 0.3266i
-0.2500 - 0.2500i
-0.3266 - 0.13531

ans(:,:,16,12) =

0.3536

0.3536

0.3536

0.3536
0-0.3536i
0 - 0.3536i
0 - 0.3536i
0-0.3536i
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ans(:,;,1,13) =

0.3536

0.2940 + 0.1964i

0.1353 +0.3266i
-0.0690 + 0.3468i

0.3536

0.2940 + 0.1964i

0.1353 + 0.3266i
-0.0690 + 0.3468i

ans(;,,2,13) =

0.3536

0.1964 + 0.2940i
-0.1353 +0.3266i
-0.3468 + 0.0690i

0.3536

0.1964 + 0.2940
-0.1353 + 0.3266i
-0.3468 + 0.0690i

[538] ans(;,;,3,13) =

0.3536

0.0690 + 0.3468i
-0.3266 +0.1353i
-0.1964 - 0.2940i

0.3536

0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i

ans(:,;,4,13)=
0.3536

[539]
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-0.0690 + 0.3468i

-0.3266 - 0,1353i
0.1964 - 0.2940i
0.3536

-0.0690 + 0.3468i

-0.3266 - 0.1353i
0.1964 - 0.2940i

ans(:,:,5,13) =

0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.0690i
0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.0690i

[540] ans(:,:,6,13) =

0.3536

-0.2940 + 0.19641
0.1353 - 0.3266i
0.0690 + 0.3468i
0.3536

-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i

ans(:,:;,7,13) =

0.3536
-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i

[541]
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0.3536
-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i

ans(;,;,8,13) =

0.3536

-0.3468 - 0.0690i
0.3266 + 0.1353i

-0.2940 - 0.1964i
0.3536

-0.3468 - 0.0690i
0.3266 +0.1353i

-0.2940 - 0.1964i

[542] ans(;,;,9,13) =

0.3536

-0.2940 - 0.1964i
0.1353 +0.3266i
0.0690 - 0.3468i
0.3536

-0.2940 - 0.1964i
0.1353 + 0.3266i
0.0690 - 0.3468i

ans(:,:,10,13) =

0.3536
-0.1964 - 0.2940i
-0.1353 + 0.3266i
0.3468 - 0.0690i
0.3536
-0.1964 - 0.2940i
-0.1353 + 0.3266i

[543]
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0.3468 - 0.0690i

ans(:,;,11,13) =

0.3536
-0.0690 - 0.3468i
<0.3266 +0.1353i
0.1964 + 0.2940i
0.3536
-0.0690 - 0.3468i
-0.3266 + 0.1353i
0.1964 + 0.2940i

ans(:,:,12,13) =

0.3536

0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i

0.3536

0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i

[544]
ans(:,;,13,13) =

0.3536

0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i

0.3536

0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i

[545]
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[546]

[547]

ans(:,;,14,13) =

0.3536

0.2940 - 0.1964i

0.1353 - 0.3266i
-0.0690 - 0.3468i

0.3536

0.2940 - 0.1964i

0.1353 - 0.3266i
-0.0690 - 0.3468i

ans(:,;,15,13) =

0.3536

0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
0.3536

0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i

ans(:,:;,16,13) =

0.3536

0.3468 + 0.0690i
0.3266 + 0.1353i
0.2940 + 0.1964i
0.3536

0.3468 + 0.0690i
0.3266 + 0.1353i
0.2940 + 0.1964i

ans(:,.,1,14) =

0.3536
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[548]

[549]

0.2940 + 0.1964i
0.1353 + 0.3266i
-0.0690 + 0.3468i

0+ 0.3536i
-0.1964 +0.2940i
-0.3266 +0.1353i
-0.3468 - 0.0690i

ans(:,;,2,14) =

0.3536
0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.0690i
0+ 0.3536i
-0.2940 + 0.19641
-0.3266 - 0.1353i
-0.0690 - 0.3468i

ans(:,;,3,14) =

0.3536

0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i

0+0.3536i
-0.3468 + 0.0690i
-0.1353 - 0.32661
0.2940 - 0.1964i

ans(:,:,4,14) =

0.3536
-0.0690 + 0.3468i
-0.3266 - 0.1353i
0.1964 - 0.2940i
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0+ 0.3536i

-0.3468 - 0.0690i
0.1353 - 0.3266i
0.2940 + 0.1964i

ans(:,:,5,14) =

0.3536
-0.1964 + 0.29401
-0.1353 - 0.3266i

0.3468 + 0.0690i

0+0.3536i
-0.2940 - 0.1964i

0.3266 - 0.1353i

-0.0690 + 03468

[550] ans(:,:,6,14) =

0.3536
-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i
0+0.3536i
-0.1964 - 0.2940i
0.3266 + 0.1353i
-0.3468 + 0.0690i

ans(:,,7,14) =

0.3536
-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i
0 +0.3536i
-0.0690 - 0.3468i
0.1353 + 0.3266i

[551]
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-0.1964 - 0.2940i

ans(;,:,8,14) =

0.3536
-0.3468 - 0.0690i
0.3266 + 0.1353i
-0.2940 - 0.1964i
0+ 0.3536i
0.0690 - 0.3468i
-0.1353 + 0.3266i
0.1964 - 0.2940i

[552] ans(:,:,9,14) =

0.3536
-0.2940 - 0.1964i
0.1353 +0.3266i
0.0690 - 0.3468i
0 +0.3536i
0.1964 - 0.2940i
-0.3266 + 0.1353i
0.3468 + 0,0690i

ans(:,;,10,14) =

0.3536
-0.1964 - 0.2940i
-0.1353 + 0.32661
0.3468 - 0.0690i
0+ 0.3536i
0.2940 - 0.1964i
-0.3266 - 0.1353i
0.0690 + 0.3468i

[553]
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ans(:,;,11,14) =

0.3536
-0.0690 - 0.3468i
-0.3266 +0.1353i
0.1964 + 0.2940i
0+ 0.3536i
0.3468 - 0.0690i
-0.1353 - 0.3266i
-0.2940 + 0.1964i

ans(;,;,12,14) =

0.3536
0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940
0+ 0.3536i
0.3468 + 0.0690i
0.1353 - 0.3266i
-0.2940 - 0.1964i

[554] ans(:,;,13,14) =

0.3536
0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i
0+0.3536i
0.2940 +0.1964i
0.3266 - 0.1353i
0.0690 - 0.3468i

anS(i,i,14,14) =
0.3536

[555]
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0.2940 - 0.1964i
0.1353 - 0.3266i
-0.0690 - 0.3468i
0+ 0.3536i
0.1964 + 0.2940i
0.3266 + 0.1353i
0.3468 - 0.0690i

ans(:,;,15,14) =

0.3536
0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
0+0.3536i
0.0690 + 0.3468i
0.1353 + 0.32661
0.1964 + 0,2940i

[556] ans(;,:,16,14) =

0.3536
0.3468 + 0.0690i
0.3266 + 0.1353i
0.2940 + 0.1964i
0+ 0.3536i
-0.0690 + 0.3468i
-0.1353 + 0.3266i
-0.1964 + 0.2940i

ans(:,:,1,15) =

0.3536

0.2940 + 0.1964i

0.1353 + 0.3266i
-0.0690 + 0.3468i

[557]
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-0.3536

-0.2940 - 0.1964i

-0.1353 - 0.3266i
0.0690 - 0.3468i

ans(,:,2,15) =

0.3536
0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.06901
-0.3536
-0.1964 - 0.2940i
0.1353 - 0.3266i
0.3468 - 0.0690i

[558] ans(:,:,3,15) =

0.3536
0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i
-0.3536
-0.0690 - 0.3468i
0.3266 - 0.1353i
0.1964 + 0.2940i

anS(1,1,4,15) =

0.3536
-0.0690 + 0.3468i
-0.3266 - 0.1353i
0.1964 - 0.2940i
-0.3536
0.0690 - 0.3468i
0.3266 + 0.1353i

[559]
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-0.1964 + 0.2940i

ans(:,:,5,15) =

0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.0690i
-0.3536
0.1964 - 0.2940i
0.1353 + 0.3266i
-0.3468 - 0.0690i

[560] ans(:,:,6,15) =

0.3536
-0.2940 + 0.1964i

0.1353 - 0.3266i

0.0690 + 0.3468i
-0.3536

0.2940 - 0.1964i
-0.1353 + 0.3266i
-0.0690 - 0.3468i

ans(2,1,7,15) =

0.3536
-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i
-0.3536
0.3468 - 0.0690i
-0.3266 +0.1353
0.2940 - 0.1964i

[561]
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ans(:,:,8,15) =

0.3536
-0.3468 - 0.0690i
0.3266 +0.1353i
-0.2940 - 0.1964i
-0.3536
0.3468 + 0.0690i
-0.3266 - 0.1353i
0.2940 + 0.1964i

ans(:,;,9,15) =

0.3536
-0.2940 - 0.1964i
0.1353 + 0.3266i
0.0690 - 0.3468i
-0.3536
0.2940 + 0.1964i
-0.1353 - 0.3266i
-0.0690 + 0.3468i

[562] ans(;,;,10,15) =

0.3536
-0.1964 - 0.29401
-0.1353 + 0.3266i
0.3468 - 0.0690i
-0.3536
0.1964 + 0.2940i
0.1353 - 0.3266i
-0.3468 + 0.0690i

ans(:,:,11,15)=

0.3536

[563]
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-0.0690 - 0.3468i
-0.3266 + 0.1353i
0.1964 + 0.2940i
-0.3536
0.0690 + 0.3468i
0.3266 - 0.1353i
-0.1964 - 0.2940i

ans(;,:,12,15) =

0.3536
0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i
-0.3536
-0.0690 + 0.3468i
0.3266 + 0.1353i
0.1964 - 0.2940i

[564]
ans(:,;,13,15) =

0.3536
0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i
-0.3536
-0.1964 + 0.2940i
0.1353 + 0.32661
0.3468 + 0.0690i

ans(:,;,14,15) =

0.3536

0.2940 - 0.1964i

0.1353 - 0.3266i
-0.0690 - 0.3468i

[565]
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-0.3536

-0.2940 + 0.1964i

-0.1353 + 0.3266i
0.0690 + 0.3468i

ans(:,;,15,15) =

0.3536
0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
-0.3536
-0.3468 + 0.0690i
-0.3266 +0.1353i
-0.2940 + 0.1964i

[566] ans(;,:,16,15)=

0.3536
0.3468 + 0.0690i
0.3266 + 0.1353i
0.2940 + 0.1964i
-0.3536
-0.3468 - 0.0690i
-0.3266 - 0.1353i
-0.2940 - 0.1964i

ans(;,;,1,16)=

0.3536
0.2940 + 0.1964i
0.1353 + 0.3266i
-0.0690 + 0.3468i
0-0.3536i
0.1964 - 0.2940i
0.3266 - 0.1353i

[567]
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0.3468 + 0.0690i

ans(;,:,2,16) =

0.3536
0.1964 + 0.2940i
-0.1353 + 0.3266i
-0.3468 + 0.0690i
0 - 0.3536
0.2940 - 0.1964i
0.3266 + 0.1353i
0.0690 + 0.3468i

[568] ans(:,:,3,16) =

0.3536
0.0690 + 0.3468i
-0.3266 + 0.1353i
-0.1964 - 0.2940i
0-0.3536i
0.3468 - 0.0690i
0.1353 + 0.3266i
-0.2940 + 0.1964i

ans(:,:,4,16) =

0.3536
-0.0690 + 0.3468i
-0.3266 - 0.1353i

0.1964 - 0.2940i

0 - 0.3536i

0.3468 + 0.0690i
-0.1353 + 0.3266i
-0.2940 - 0.1964i

[569]
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ans(:,:,5,16) =

0.3536
-0.1964 + 0.2940i
-0.1353 - 0.3266i
0.3468 + 0.0690i
0 - 0.3536i
0.2940 + 0.1964i
-0.3266 +0.1353i
0.0690 - 0.3468i

ans(;,1,6,16) =

03536
-0.2940 + 0.1964i
0.1353 - 0.3266i
0.0690 + 0.3468i
0-0.3536i
0.1964 + 0.2940i
-0.3266 - 0.1353i
0.3468 - 0.0690i

[570] ans(:,:,7,16) =

0.3536
-0.3468 + 0.0690i
0.3266 - 0.1353i
-0.2940 + 0.1964i
0 - 0.3536i
0.0690 + 0.3468i
-0.1353 - 0.3266i
0.1964 + 0.2940i

anS(Z,1,8,16) =

0.3536
[571]
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-0.3468 - 0.0690i
0.3266 + 0.1353i
-0.2940 - 0.1964i
0-0.3536i
-0.0690 + 0.3468i
0.1353 - 0.3266i
-0.1964 + (0.29401

ans(:,:,9,16) =

0.3536
-0.2940 - 0.1964i
0.1353 + 0.3266i
0.0690 - 0.3468i
0-0.3536i
-0.1964 + 0.2940i
0.3266 - 0.1353i
-0.3468 - 0.0690i

[572] ans(:,:,10,16)=

0.3536
-0.1964 - 0.2940i
-0.1353 + 0.3266i
0.3468 - 0.0690i
0-0.3536i
-0.2940 + 0.1964i
0.3266 + 0.1353i
-0.0690 - 0.3468i

ans(:,;,11,16) =
0.3536
-0.0690 - 0.3468i

-0.3266 +0.1353i
0.1964 + 0.2940i

[573]
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0-0.3536i
-0.3468 + 0.0690i
0.1353 + 0.3266i
0.2940 - 0.1964i

ans(;,;,12,16) =

03536
0.0690 - 0.3468i
-0.3266 - 0.1353i
-0.1964 + 0.2940i
0-0.3536i

-0.3468 - 0.0690i
- 0.1353 + 0.3266i
0.2940 + 0.19641

[574] ans(:,,13,16) =

03536
0.1964 - 0.2940i
-0.1353 - 0.3266i
-0.3468 - 0.0690i
0-0.3536i
-0.2940 - 0.1964i
-0.3266 + 0.1353i
-0.0690 + 0.3468i

ans(;,:,14,16) =

0.3536
0.2940 - 0.1964i
0.1353 - 0.3266i
-0.0690 - 0.3468i
0-0.3536i
-0.1964 - 0.2940i
-0.3266 - 0.1353i

[575]
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[576]

[577]

-0.3468 + 0.0690i

ans(:,;,15,16) =

0.3536
0.3468 - 0.0690i
0.3266 - 0.1353i
0.2940 - 0.1964i
0-0.3536i
-0.0690 - 0.3468i
-0.1353 - 0.3266i
-0.1964 - 0.2940i

ans(:,:,16,16) =

0.3536
0.3468 + 0.0690i
0.3266 + 0.1353i
0.2940 + 0.1964i
0-0.3536i
0.0690 - 0.3468i
0.1353 - 0.3266i
0.1964 - 0.2940i

-Rank 2

ans(;,;,1,1) =
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 -0.2500
0.2500  -0.2500
0.2500 -0.2500
0.2500  -0.2500
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ans(:,;,2,1) =

0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.2310i
0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 +0.2310i

ans(:,:,3,1)=

0.2500

0.1768 + 0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

0.2500

0.1768 + 0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

[578] ans(:,:,4,1) =

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

ans(:,:,5,1) =

[579]

0.2500
0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.2310i
-0.2500
-0.2310 - 0.0957i
-0.1768 - 0.1768i
-0.0957 - 0.2310i

0.2500
0.1768 + 0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i
-0.2500
-0.1768 - 0.1768i
-0.0000 - 0.2500i
0.1768 - 0.1768i

0.2500

0.0957 +0.2310i

-0.1768 + 0.1768i
-0.2310 - 0.0957i
-0.2500
-0.0957 - 0.2310i
0.1768 - 0.1768i
0.2310 + 0.0957i
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[580]

-0.1768 - 0.1768i
0.2310 - 0.0957i
0.2500

-0.0957 + 0.2310i

-0.1768 - 0.1768i
0.2310 - 0.0957i

ans(:,:,7,1) =

0.2500

0.2500 0.2500

0.0000 + 0.2500i  0.0000 + 0.2500i
-0.2500 + 0.00001  -0.2500 + 0.0000i
-0.0000 - 0.2500i1 -0.0000 - 0.2500i

0.2500 -0.2500

0.0000 +0.2500i -0.0000 - 0.2500i
-0.2500 + 0.0000i  0.2500 - 0.0000i
-0.0000 - 0.2500i  0.0000 + 0.2500i

ans(:,;,6,1) =

0.2500 0.2500

-0.0957 +0.2310i -0.0957 +0.2310i

-0.1768 - 0.1768i
0.2310 - 0.0957i
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 + 0.0957i

0.2500

PCT/KR2011/003272

-0.1768 + 0,1768i

-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500

-0.1768 + 0.1768i

-0.0000 - 0.2500i
0.1768 + 0.1768i

ans(;,:,8,1) =

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i

[581]

-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.2500i
-0.1768 - 0.1768i

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
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-0.0957 + 0.2310i
0.2500

-0.2310 + 0.09571
0.1768 - 0.1768i

-0.0957 +0.2310i

ans(:,:,9,1) =

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

[582] ans(;,;,10,1) =

0.2500

-0.2310- 0.0957i
0.1768 + 0.17681
-0.0957 - 0.2310i

-0.0957 +0.2310i
-0.2500
0.2310 - 0.0957i
-0.1768 + 0.1768i
0.0957 - 0.2310i

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

-0.2500
0.2500 - 0.00001
-0.2500 + 0.0000i
0.2500 - 0.0000i

0.2500
-0.2310 - 0.09571

-0.0957 - 0.2310i

0.1768 + 0.1768i

0.2500 -0.2500
-0.2310-0.09571  0.2310+0.0957i

0.1768 +0.1768i -0.1768 - 0.1768i
-0,0957 -0.2310i  0.0957 + 0.2310i

ans(:,,11,1) =

0.2500 0.2500
-0.1768 - 0.1768i -0.1768 - 0.1768i

0.0000 + 0.2500i  0.0000 + 0.2500i

0.1768 -0.1768i 0.1768 - 0.1768i

0.2500 -0.2500

-0.1768 - 0.1768i

[583]

0.1768 + 0.1768i
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[584]

[585]

0.0000 + 0.2500i

0.1768 - 0.1768i

ans(:,;,12,1) =

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i
0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i

ans(:,:,13,1) =

0.2500
-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i

0.2500
-0.0000 - 0.25001
-0.2500 + 0.0000i

0.0000 + 0.2500i

ans(:,;,14,1) =

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
~0.2310 + 0.0957i

-0.0000 - 0.2500i
-0.1768 + 0.1768i

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310+0.0957i
-0.2500
0.0957 + 0.2310i
0.1768 - 0.1768i
-0.2310 - 0.0957i

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i

0.0000 + 0.2500i
-0.2500
0.0000 + 0.25001
0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i

-0.2310 + 0.0957i

-0.2500
-0.0957 + 0.2310i
0.1768 + 0.1768i
0.2310 - 0.0957i
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[586]

[587]

ans(;,;,15,1) =

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

ans(:,:,16,1) =

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

ans(:,;,1,2) =

0.2500
0.2500
0.2500
0.2500

0+ 0.2500i
0+0.2500i
0+ 0.2500i
0+ 0.2500i

ans(:,:,2,2) =

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

-0.2500
-0.2310 + 0.0957i
-0.1768 + 0.1768i
-0.0957 + 0.2310i

0.2500
0.2500
0.2500
0.2500
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0 -0.2500i
0-0.2500i
0-0.25001
0-0.2500i
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0.2500 0.2500
0.2310 +0.0957i  0.2310 + 0.0957i
0.1768 + 0.17681  0.1768 +0.1768i
0.0957 +0.2310i  0.0957 + 0.2310i
0+ 0.2500i 0-0.2500i
-0.0957+0.2310i  0.0957 - 0.2310i
-0.1768 + 0.17681  0.1768 - 0.1768i
-0.2310+0.0957i  0.2310- 0.0957i
ans(:,:,3,2) =
0.2500 0.2500
0.1768 + 0.1768i  0.1768 + 0.1768i
0.0000 + 0.2500i  0.0000 + 0.2500i
-0.1768 + 0.17681 -0.1768 + 0.1768i
0+ 0.2500i 0-0.25001
-0.1768 + 0.17681  0.1768 - 0.1768i
-0.2500 + 0.0000i  0.2500 - 0.0000i

-0.1768-0.17681  0.1768 +0.1768i

[588] ans(:,:,4,2) =

0.2500

0.2500

0.0957+0.2310i  0.0957+0.2310i

-0.1768 + 0.1768i
-0.2310 - 0.09571

-0.1768 + 0.1768i
-0.2310 - 0.0957i

0+ 0.2500i 0 - 0.2500i

-0.2310 + 0.0957
-0.1768 - 0.1768i
0.0957 - 0.2310i

ans(:,:,5,2) =

0.2500

0.2310- 0.09571
0.1768 + 0.1768i
-0.0957 + 0.2310i

0.2500

0.0000 + 0.2500i  0.0000 + 0.2500i

-0.2500 + 0.0000i
[589]

-0.2500 + 0.0000i
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-0.0000 - 6.2500i -0.0000 - 0.2500i

0 +0.2500i 0-0.2500i
-0.2500 + 0.0000i  0.2500 - 0.0000i
-0.0000 - 0.2500i  0.0000 + 0.2500i

0.2500 - 0.0000i -0.2500 + 0.0000i

ans(:,:,6,2) =

0.2500 0.2500
-0.0957 +0.2310i -0.0957 + 0.2310i
-0.1768 - 0.1768i -0.1768 - 0.1768i
0.2310-0.0957i  0.2310-0.0957i
0+ 0.2500i 0-0.2500i
-0.2310-0.0957i  0.2310 + 0.0957i
0.1768 - 0.17681 -0.1768 + 0.1768i
0.0957 +0.2310i -0.0957 - 0.2310i

[590] ans(:,;,7,2) =

0.2500 0.2500

[591]

-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0+ 0.2500i
-0.1768 - 0.1768i
0.2500 - 0.0000i
-0.1768 + 0.1768i

ans(:,;,8,2) =

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.2310i
0+ 0.2500i
-0.0957 - 0.2310i

-0.1768 + 0.1768i
-0.0000 - 0.25001
0.1768 + 0.1768i
0 -0.2500i
0.1768 + 0.1768i
-0.2500 + 0.0000i
0.1768 - 0.1768i

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.23101
0 - 0.2500i
0.0957 + 0.2310i
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0.1768 + 0.1768i -0.1768 - 0.1768i
-0.2310-0.0957i  0.2310+0.0957i

ans(:,:,9,2) =

0.2500 0.2500
-0.2500 + 0.0000i -0.2500 + 0.0000i

0.2500 - 0.0000i  0.2500 - 0.0000i
-0.2500 + 0.0000i -0.2500 + 0.0000i

0+ 0.2500i 0-0.2500i

-0.0000 - 0.2500i  0.0000 + 0.2500i

0.0000 + 0.2500i -0.0000 - 0.2500i
-0.0000 - 0.2500i  0.0000 + 0.2500i

[592] ans(:,;,10,2) =

0.2500 0.2500
-0.2310-0.0957i -0.2310 - 0.0957i
0.1768 +0.17681  0.1768 + 0.1768i
-0.0957 - 0.2310i -0.0957 - 0.2310i
0+ 0.2500i 0 - 0.2500i
0.0957 - 0.2310i -0.0957 +0.2310i
-0.1768 + 0.1768i  0.1768 - 0.1768i
0.2310-0.09571 -0.2310 + 0.0957i

ans(:,:,11,2) =

0.2500 0.2500
-0.1768 - 0.1768i -0.1768 - 0.1768i
0.0000 + 0.2500i  0.0000 + 0.2500i
0.1768-0.1768i  0.1768 - 0.1768i
0+ 0.2500i 0 - 0.2500i
0.1768 - 0.1768i -0.1768 + 0.1768i
-0.2500 + 0.0000i  0.2500 - 0.0000i
0.1768 +0.17681 -0.1768 - 0.1768i

[593]
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ans(:,:,12,2) =

0.2500 0.2500
-0.0957 - 0.2310i -0.0957 - 0.2310i
-0.1768 + 0.1768i -0.1768 + 0.1768i
0.2310+0.0957i  0.2310 + 0.0957i
0+ 0.2500i 0-0.2500i
0.2310-0.0957i -0.2310+ 0.0957i
-0.1768 - 0.1768i  0.1768 + 0.1768i
-0.0957 + 0.2310i  0.0957 - 0.2310i

ans(:,;,13,2) =

0.2500 0.2500
-0.0000 - 0.2500i -0.0000 - 0.2500i
-0.2500 + 0.0000i -0.2500 + 0.0000i
0.0000 + 0.2500i  0.0000 + 0.2500i
0+ 0.2500i 0-0.2500i
0.2500 - 0.0000i -0.2500 + 0.0000i
-0.0000 - 0.2500i  0.0000 + 0.2500i
-0.2500 + 0.0000i  0.2500 - 0.0000i

[594]
ans(:,;,14,2) =

0.2500 0.2500
0.0957-0.2310i  0.0957 - 0.2310i
-0.1768 - 0.1768i -0.1768 - 0.1768i
-0.2310+0.0957i -0.2310 + 0.0957i
0 + 0.2500i 0 - 0.2500i
0.2310+0.0957i -0.2310 - 0.0957i
0.1768 - 0.1768i -0.1768 + 0.1768i
-0.0957 - 0.2310i  0.0957 +0.2310i

ans(:,;,15,2) =

[595]
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0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0 + 0.2500i

0.1768 + 0.1768i

0.2500 - 0.0000i

0.1768 - 0.1768i

ans(:,;,16,2) =

0.2500
0.2310 - 0.09571
0.1768 - 0.1768i
0.0957 - 0.2310i
0+ 0.2500i
0.0957 +0.2310i
0.1768 + 0.1768i
0.2310 +0.0957i

[596] ans(:,;,1,3) =

0.2500

0.2452 + 0.0488i
0.2310+ 0.0957i
0.2079 +0.1389%
0.2500

0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i

ans(:,:;,2,3) =

0.2500
0.2079 + 0.1389i
0.0957 + 0.2310i

[597]
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0.2500
0.1768 - 0.1768i

-0.0000 - 0.2500i
-0.1768 - 0.1768i

0-0.2500i
-0.1768 - 0.1768i

-0.2500 + 0.0000i
-0.1768 + 0.1768i

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0-0.2500i
-0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 - 0.0957i

0.2500
0.2452 + 0.0488i
0.2310 + 0.09571
0.2079 + 0.1389i
-0.2500
-0.2452 - 0.0488i
-0.2310- 0.0957i
-0.2079 - 0.1389i

0.2500
0.2079 + 0.1389i
0.0957 + 0.2310i
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[598]

[599]

0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i

ans(:,:,5,3) =

0.2500

-0.0488 + 0.2452i

-0.2310 - 0.0957
0.1389 - 0.2079i
0.2500

-0.0488 + 0.2452i

169
-0.0488 + 0.24521 -0.0488 + 0.2452i
0.2500 -0.2500
0.2079+0.1389 -0.2079 - 0.13891
0.0957 +0.2310i -0.0957 -0.23101
-0.0488 +0.2452i  0.0488 - 0.24521
ans(:,;,3,3) =
0.2500 0.2500
0.1389+0.20791  0.1389 + 0.2079i
-0.0957 +0.2310i -0.0957 +0.2310i1
-0.2452 +0.04881i -0.2452 + 0.0488i
0.2500 -0.2500
0.1389+0.2079i -0.1389-0.2079i
-0.0957 +0.2310i  0.0957 - 0.23101
-0.2452 +0.0488i  0.2452 - 0.0488i
ans(:,.,4,3) =
0.2500 0.2500
0.0488 +0.2452i  0.0488 + 0.24521
-0.2310+0.09571 -0.2310+ 0.09571
-0.1389-0.2079i -0.1389 - 0.2079i
0.2500 -0.2500

-0.0488 - 0.2452i
0.2310- 0.0957i
0.1389 + 0.2079i

0.2500
-0.0488 + 0.2452i
-0.2310- 0.0957i

0.1389 - 0.207%i
-0.2500
0.0488 - 0.2452i
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-0.2310-0.0957i  0.2310 + 0.0957i
0.1389 - 0.2079i -0.1389 + 0.2079i

ans(:,:,6,3) =

0.2500 0.2500

-0.1389 + 0.20791 -0.1389 + 0.2079i
-0.0957 - 0.23101 -0.0957 - 0.2310i

0.2452+0.0488i  0.2452 + 0.0488i

0.2500 -0.2500
-0.1389+0.20791  0.1389 - 0.2079i
-0.0957-0.2310i  0.0957 + 0.2310i

02452+ 0.04881 -0.2452 - 0.0488i
[600] ans(;,17.3) =

0.2500 0.2500
-0.2079 + 0.138%i -0.2079 + 0.138%i
0.0957-0.2310i  0.0957 - 0.2310i
0.0488 + 0.2452i  0.0488 + 0.2452i
0.2500 -0.2500
-0.2079 +0.13891  0.2079-0.1389i
0.0957-0.2310i -0.0957 + 0.2310i
0.0488 + 0.2452i -0.0488 - 0.2452i

[601]

0.2310 - 0.0957i
-0.2079 + 0.1389i
0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 + 0.1389i

ans(:,:,8,3) =
0.2500 0.2500
-0.2452 + 0.0488i -0.2452 + 0.0488i

0.2310 - 0.0957i
-0.2079 + 0.1389i
-0.2500
0.2452 - 0.0488i
-0.2310 + 0.0957i
0.2079 - 0.1389i
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ans(;,:,9,3) =

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i
0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i

ans(:,:,10,3) =

0.2500

-0.2079 - 0.1389i
0.0957 +0.2310i
0.0488 - 0.2452i
0.2500

-0.2079 - 0.1389i
0.0957 +0.2310i
0.0488 - 0.2452i

[602]
ans(;,;,11,3) =

0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i
0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i

ans(:,:,12,3) =

[603]
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0.2500
0.2452 - 0.0488i
0.2310 + 0.0957i

-0.2079 - 0.1389i

-0.2500
0.2452 + 0.0488i
-0.2310 - 0.0957i
0.2079 + 0.1389i

0.2500
-0.2079 - 0.1389i

0.0957 + 0.2310i
0.0488 - 0.2452i

-0.2500
0.2079 + 0.1389i
-0.0957 - 0.2310i
-0.0488 + 0.2452i

0.2500
-0.1389 - 0.2079i

-0.0957 + 0.2310i
0.2452 - 0.0488i

-0.2500
0.1389 + 0.2079i
0.0957 - 0.2310i
-0.2452 + 0.0488i
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[604]

[605]

0.2500
-0.0488 - 0.2452i
-0.2310 +0.0957i
0.1389 + 0.2079
0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 +0.2079i

ans(:,:,13,3) =

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i

ans(:,:,14,3)=

0.2500

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i

0.1389 + 0.2079i
-0.2500
0.0488 + 0.2452i
0.2310-0.0957i
-0.1389 - 0.2079i

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i

-0.1389 + 0.2079i

-0.2500
-0.0488 + 0.2452i
0.2310 + 0.0957i
0.1389 - 0.2079i

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

0.2500

0.1389 - 0.207%i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

ans(;,;,15,3) =

0.2500

0.2079 - 0.1389i
0.0957 - 0.2310i

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

-0.2500
-0.1389 + 0.2079i
0.0957 + 0.2310i
0.2452 +0.0488i

0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i

172
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-0.0488 - 0.2452i -0.0488 - 0.2452i
0.2500 -0.2500
0.2079-0.13891 -0.2079 +0.1389i
0.0957-0.2310i -0.0957 + 0.2310i
-0.0488 - 0.2452i  0.0488 + 0.2452i
ans(:,;,16,3) =
0.2500 0.2500
0.2452-0.04881  0.2452 - 0.0488i
0.2310-0.09571  0.2310-0.0957i
0.2079-0.1389  0.2079 - 0.1389i
0.2500 -0.2500
0.2452-0.04881 -0.2452 + 0.0488i
0.2310-0.0957i -0.2310+0.0957i
0.2079-0.1389i -0.2079 +0.1389i
[606] ans(:,;,1,4)=
0.2500 0.2500
0.2452+0.04881  0.2452 + 0.0488i
0.2310+0.09571  0.2310+0.0957i
0.2079+0.13891 0.2079 + 0,1389%i
0 + 0.25001 0 - 0.2500i
-0.0488 +0.2452i  0.0488 - 0.2452i
-0.0957 +0.2310i  0.0957 - 0.2310i
-0.1389 +0.2079i  0.1389-0.2079i
ans(:,:,2,4) =
0.2500 0.2500
0.2079 +0.13891  0.2079 + 0.1389i
0.0957 + 0.2310i  0.0957 + 0.2310i
-0.0488 + 0.2452i -0.0488 + 0.2452i
0 + 0.2500i 0-0.2500i

0.1389 - 0.2079i
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-0.2310 + 0.0957i
-0.2452 - 0.0488i

ans(:,:,3,4) =

0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i
0+ 0.2500i
-0.2079 + 0.1389i
-0.2310 - 0.0957i
-0.0488 - 0.2452i

[608] ans(;,:,4,4) =

0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
0+ 0.2500i
-0.2452 + 0.0488i
-0.0957 - 0.23101
0.2079 - 0.1389i

ans(:,:,5,4) =

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i
0+ 0.2500i
-0.2452 - 0.0488i
0.0957 - 0.2310i
0.2079 + 0.1389i

[609]
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0.2310 - 0.0957i
0.2452 + 0.0488i

0.2500

0.1389 + 0.2079i

-0.0957 + 0.2310i

-0.2452 + 0.0488i
0-0.2500i

0.2079 - 0.1389i

0.2310 + 0.0957i

0.0488 + 0.2452i

0.2500

0.0488 + 0.2452i

-0.2310+0.0957i

-0.1389 - 0.2079i

0-0.2500i

0.2452 - 0.0488i

0.0957 + 0.2310i

-0.2079 + 0.1389i

0.2500
-0.0488 +0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i
0-0.2500i
0.2452 + 0.0488i
-0.0957 + 0.2310i
-0.2079 - 0.1389i
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ans(:,;,06,4) =

[610]

[611]

0.2500
-0.1389 + 0.2079%i
-0.0957 - 0.2310i
0.2452 + 0.0488i
0+ 0.2500i
-0.2079 - 0.1389i
0.2310- 0.0957i
-0.0488 +0.2452i

ans(:,:,7,4) =

0.2500
-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 +0.2452i
0+ 0.2500i

-0.1389 - 0.2079i

0.2310 + 0.0957i

-0.2452 + 0.0488i

ans(:,:,8,4) =

0.2500
-0.2452 + 0.04881
0.2310 - 0.0957i
-0.2079 + 0.1389i
0+ 0.2500i
-0.0488 - 0.2452i
0.0957 + 0.2310i
-0.1389 - 0.2079i

ans(:,:,94)=

0.2500
-0.1389 + 0.2079i
-0.0957 - 0.2310i

0.2452 + 0.0488i
0-0.2500i

0.2079 + 0.1389i

-0.2310 + 0.0957i

0.0488 - 0.2452i

0.2500

-0.2079 + 0.1389i

0.0957 - 0.2310i
0.0488 + 0.2452i
0 - 0.2500i

0.1389 +0.2079i

-0.2310 - 0.0957i

0.2452 - 0.0488i

0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 +0.1389i
0 - 0.2500i
0.0488 + 0.2452i
-0.0957 - 0.2310i
0.1389 + 0.2079i
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0.2500 0.2500
-0.2452 - 0.04881 -0.2452 - 0.0488i
0.2310+0.09571  0.2310 +0.0957i
-0.2079-0.13891 -0.2079-0.1389i
0+ 0.25001 0 -0.2500i
0.0488 - 0.2452i -0.0488 +0.2452i
-0.0957 +0.23101  0.0957 - 0.2310i
0.1389 -0.20791 -0.1389 + 0.2079i
ans(:,;,10,4) =
0.2500 0.2500
-0.2079-0.13891 -0.2079-0.1389i
0.0957 +0.2310i  0.0957 +0.2310i
0.0488 - 0.2452i  0.0488 - 0.2452i
0+ 0.2500i 0-0.2500i
0.1389-0,20791 -0.1389 +0.2079i
-0.2310+0.0957i  0.2310-0.0957
0.2452+0.0488i -0.2452 - 0.0488i
[612]
ans(:,;,11,4) =
0.2500 0.2500
-0.1389-0.2079i -0.1389-0.2079i
-0.0957 + 0.2310i -0.0957 + 0.2310i
0.2452 - 0.0488i  0.2452 - 0.0488i
0+ 0.2500i 0-0.2500i
0.2079-0.1389 -0.2079 +0.1389i
-0.2310-0.0957i  0.2310+0.0957i

0.0488 + 0.2452i

ans(:,:,12,4) =

0.2500

-0.0488 - 0.2452i
-0.2310 + 0.0957i

[613]

-0.0488 - 0.2452i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
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0.1389+0.20791  0.1389 + 0.2079i

0+ 0.2500i 0-0.2500i
0.2452 - 0.04881 -0.2452 + 0.04881
-0.0957-0.2310i  0.0957 + 0.2310i
-0.2079 + 0.1389%1  0.2079 - 0.1389i

ans(:,:,13,4) =

0.2500 0.2500
0.0488 - 0.2452i  0.0488 - 0.2452i
-0.2310-0.0957i -0.2310 - 0.0957i
-0.1389 +0.20791 -0.1389 + 0.2079i
0+ 0.25001 0-0.2500i
0.2452 +0.0488i -0.2452 - 0.0488i
0.0957-0.2310i -0.0957 + 0.2310i
-0.2079-0.1389i  0.2079 + 0.1389i

[614] ans(:,:,14,4) =

0.2500 0.2500
0.1389-0.20791  0.1389-0.2079i

-0.0957 - 0.23101  -0.0957 - 0.2310i
-0.2452 - 0.0488i -0.2452 - 0.0488i
0+ 0.25001 0-0.2500i
0.2079 + 0.13891 -0.2079 - 0.1389i
0.2310-0.09571 -0.2310 + 0.0957i
0.0488 - 0.24521 -0.0488 + 0.2452i

ans(:,;,15,4) =

0.2500 0.2500
0.2079-0.13891  0.2079 - 0.1389i

0.0957-0.2310i  0.0957 - 0.2310i
-0.0488 - 0.2452i -0.0488 - 0.2452i
0+ 0.25001 0 -0.2500i
0.1389 + 0.2079i -0.1389 - 0.2079i

[615]



0.1768 + 0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i

-0.1768 - 0.1768i
-0.0000 - 0.2500i
0.1768 - 0.1768i
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0.2310 +0.0957i -0.2310 - 0.0957i
0.2452 - 0.04881 -0.2452+ 0.0488i
ans(:,:,16,4) =
0.2500 0.2500
0.2452 - 0.04881  0.2452 - 0.0488i
0.2310-0.09571  0.2310 - 0.0957i
0.2079-0.1389 0.2079-0.1389i
0+ 0.2500i 0 -0.2500i
0.0488 +0.2452i -0.0488 - 0.2452i
0.0957 +0.2310i -0.0957 -0.2310i
0.1389+0.2079i -0.1389 - 0.20791
[616]
ans(:,;,1,5) =
0.2500 0.2500
0.2310+0.0957i  0.2310 +0.0957i
0.1768 +0.17681  0.1768 +0.1768i
0.0957 +0.2310i  0.0957 +0.2310i
0.2500 -0.2500
0.2310+ 0.09571 -0.2310 - 0.0957i
0.1768 +0.17681 -0.1768 - 0.1768i
0.0957 +0.2310i -0.0957 - 0.23101
ans(:,:,2,5) =
0.2500 0.2500
0.1768 +0.1768i 0.1768 + 0.1768i
0.0000+ 0.25001  0.0000 + 0.2500i
-0.1768 + 0.17681 -0.1768 + 0.1768i
0.2500 -0.2500
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ans(:,:,3,5) =

0.2500 0.2500

0.0957+ 0.23101  0.0957 + 0.2310i
-0.1768 +0.17681 -0.1768 +0.1768i
-0.2310-0.0957i -0.2310 - 0.0957i

0.2500 -0.2500

0.0957 +0.2310i -0.0957 - 0.2310i
-0.1768 +0.17681  0.1768 - 0.1768i
-0.2310-0.0957i  0.2310 + 0.0957i

ans(:,:,4,5) =

0.2500 0.2500

0.0000 + 0.2500i  0.0000 + 0.2500i
-0.2500 + 0.0000i -0.2500 + 0.0000i
-0.0000 - 0.2500i -0.0000 - 0.2500i

0.2500 -0.2500

0.0000 + 0.2500i -0.0000 - 0.25001
-0.2500 +0.00001  0.2500 - 0.0000i
-0.0000 - 0.2500i  0.0000 + 0.2500i

[618] ans(:,:,5,5) =
0.2500 0.2500
-0.0957 +0.2310i -0.0957 +0.2310i

[619]

-0.1768 - 0.1768i
0.2310 - 0.0957i
0.2500

-0.0957 + 0.2310i

-0.1768 - 0.1768i
0.2310 - 0.0957i

ans(:,:,6,5) =

-0.1768 - 0.1768i
0.2310 - 0.0957i
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 + 0.0957i
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[620]

[621]

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500
-0.1768 + 0.1768i
-0.0000 - 0.25001
0.1768 + 0.1768i

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i

0.1768 + 0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.2500i
-0.1768 - 0.1768i
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-0.2500 + 0.0000i

ans(:,:,9,5) =

0.2500
-0.2310 - 0.0957i
0.1768 +0.1768i

ans(:,;,7,5) =
0.2500 0.2500
-0.2310+0.0957i -0.2310+0.0957i
0.1768 -0.1768i  0.1768 - 0.1768i
-0.0957 +0.2310i -0.0957 +0.2310i
0.2500 -0.2500
-0.2310+0.09571  0.2310-0.0957i
0.1768 -0.1768i -0.1768 +0.1768i
-0.0957+0.2310i 0.0957 - 0.2310i
ans(:,:,8,5) =
0.2500 0.2500
-0.2500 + 0.0000i  -0.2500 + 0.0000i
0.2500 - 0.0000i  0.2500 - 0.0000i
-0.2500 +0.00001 -0.2500 + 0.0000i
0.2500 -0.2500
-0.2500 + 0.0000i  0.2500 - 0.0000i
0.2500 - 0.0000i -0.2500 + 0.0000i

0.2500 - 0.0000i

0.2500
-0.2310 - 0.0957i
0.1768 +0.1768i
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-0.0957 - 0.23101
0.2500

-0.2310 - 0.0957i
0.1768 +0.1768i

-0.0957 - 0.23101

ans(:,;,10,5) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0.2500

-0.1768 - 0.1768
0.0000 + 0.2500i
0.1768 - 0.1768i

[622] ans(:,;,11,3) =

0.2500

-0.0957 - 0.2310i

-0.1768 + 0.1768i
0.2310 + 0.0957i
0.2500

-0.0957 - 0.2310i

-0.1768 +0.1768i
0.2310 + 0.0957i

ans(:,;,12,5) =

0.2500

-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500

-0.0000 - 0.2500i

[623]

-0.0957 - 0.2310i
-0.2500
0.2310 + 0.0957i
-0.1768 - 0.1768i
0.0957 + 0.2310i

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i

0.1768 - 0.1768i

-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i
-0.1768 + 0.1768i

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i
-0.2500
0.0957 + 0.2310i
0.1768 - 0.1768i
-0.2310 - 0.0957i

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i

0.0000 + 0.2500i
-0.2500
0.0000 + 0.2500i
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[624]

[625]

-0.2500 + 0.0000i
0.0000 + 0.2500i

ans(:,;,13,5) =

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

ans(:,:,14,5)=

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.25001
-0.1768 - 0.1768i

ans(:,;,15,5) =

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i

-0.2310 + 0.0957i

-0.2500
-0.0957 + 0.23101
0.1768 +0.1768i
0.2310-0.09571

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

-0.2500
-0.2310 + 0.0957i
-0.1768 + 0.1768i
-0.0957 + 0.2310i
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[626]

[627]

ans(:,;,16,5) =

0.2500
0.2500
0.2500
0.2500
0.2500
0.2500
0.2500
0.2500

ans(:,:,1,6) =

0.2500

0.2500
0.2500
0.2500
0.2500
-0.2500
-0.2500
-0.2500
-0.2500

0.2310+ 0.0957i

0.1768 + 0.

1768i

0.0957 + 0.2310i

0+0

.2500i

-0.0957 + 0.23101
-0.1768 + 0.1768i
-0.2310 + 0.0957i

ans(:,:,2,6) =

0.2500

0.1768 +0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i

0+ 0.2500i
-0.1768 + 0.1768i
-0.2500 + 0.0000i
-0.1768 - 0.1768i

ans(:,:,3,6) =

183

0.2500

0.2310 + 0.0957i

0.1768 +0.1768i

0.0957 +0.2310i
0-0.2500i

0.0957 - 0.2310i

0.1768 - 0.1768i

0.2310 - 0.09571

0.2500

0.1768 + 0.1768i
0.0000 + 0.2500i

-0.1768 + 0.1768i
0-0.2500i

0.1768 - 0.1768i

0.2500 - 0.0000i

0.1768 + 0.1768i
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0.2500
0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i
0 +0.2500i
-0.2310 + 0.0957i
-0.1768 - 0.1768i

0.2500
0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i
0-0.2500i
0.2310 - 0.0957i
0.1768 + 0.1768i

0.0957-0.2310i -0.0957 +0.2310i
ans(:,:,4,6) =

0.2500 0.2500

0.0000+0.2500i  0.0000 + 0.2500i
-0.2500 + 0.0000i -0.2500 + 0.0000i
-0.0000 - 0.2500i -0.0000 - 0.2500i

0+ 0.2500i 0-0.2500i

-0.2500 + 0.0000i  0.2500 - 0.0000i
-0.0000 - 0.2500i  0.0000 + 0.2500i

0.2500 - 0.0000i -0.2500 + 0.0000i

[628] ans(:,:,5,6) =
0.2500 0.2500
-0.0957 +0.2310i -0.0957 + 0.23101

-0.1768 - 0.1768i
0.2310-0.0957i
0+ 0.2500i
-0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 + 0.2310i

ans(:,:,6,6) =

0.2500

-0.1768 - 0.1768i
0.2310 - 0.0957i
0-0.2500i
0.2310 + 0.0957i
-0.1768 + 0.1768i
-0.0957 - 0.2310i

0.2500
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-0.1768 + 0.1768i
-0.0000 - 0.2500i

-0.1768 + 0.1768i
-0.0000 - 0.2500i

[629]
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0.1768 +0.17681  0.1768 + 0.1768i
0-+0.2500i 0-0.2500i
-0.1768 - 0.1768i  0.1768 +0.1768i
0.2500 - 0.0000i -0.2500 + 0.0000i
-0.1768 + 0.17681  0.1768 - 0.1768i
ans(:,:;,7,6) =
0.2500 0.2500
-0.2310 +0.09571 -0.2310 + 0.09571
0.1768 - 0.1768i  0.1768 - 0.1768i
-0.0957 +0.2310i -0.0957 +0.2310i
0+ 0.2500i 0-0.2500i
-0.0957-0.2310i  0.0957 + 0.2310i
0.1768 + 0.1768i -0.1768 - 0.1768i
-0.2310-0.0957i  0.2310 + 0.0957i
[630] ans(:,:,8,6) =
0.2500 0.2500
-0.2500 + 0.0000i -0.2500 + 0.0000i
0.2500 - 0.0000i  0.2500 - 0.0000i
-0.2500 + 0.0000i -0.2500 + 0.0000i
0+ 0.2500i 0 - 0.2500i
-0.0000 - 0.2500i  0.0000 + 0.2500i
0.0000 + 0.2500i -0.0000 - 0.2500i
-0.0000 - 0.2500i  0.0000 + 0.2500i
ans(:,:,9,6) =
0.2500 0.2500

-0.2310 - 0.0957i
0.1768 + 0.1768i

-0.0957 - 0.2310i
0+ 0.2500i

0.0957 - 0.2310i

[631]

-0.2310 - 0.0957i
0.1768 + 0.1768i
-0.0957 - 0.2310i
0-0.25001
-0.0957 + 0.2310i
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-0.1768 + 0.17681  0.1768 - 0.1768i
0.2310-0.09571 -0.2310+ 0.0957i
ans(:,:,10,6) =
0.2500 0.2500
-0.1768 - 0.1768i -0.1768 - 0.1768i
0.0000 + 0.2500i  0.0000 + 0.2500i
0.1768 -0.1768i  0.1768 - 0.1768i
0+ 0.2500i 0-0.2500i
0.1768 -0.17681 -0.1768 + 0.1768i
-0.2500+ 0.0000i  0.2500 - 0.0000i

0.1768 + 0.17681 -0.1768 - 0.1768i

[632] ans(:,;,11,6) =

[633]

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i
0+ 0.2500i
0.2310- 0.0957i
-0.1768 - 0.1768i
-0.0957 + 0.2310i

ans(:,;,12,6) =

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0+ 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i
-0.2500 + 0.0000i

0.2500
-0.0957 - 0.2310i

-0.1768 + 0.1768i
0.2310 + 0.0957i
0-0.2500i

-0.2310 + 0.0957i

0.1768 + 0.1768i

0.0957 - 0.2310i

0.2500
-0.0000 - 0.25001
-0.2500 + 0.0000i
0.0000 + 0.2500i
0 -0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500 - 0.0000i
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ans(;,:,13,6) =

0.2500
0.0957 - 0.2310i
- 0.1768 - 0.1768i
-0.2310 + 0.0957i
0+ 0.2500i
0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 - 0.2310i

ans(:,:,14,6) =

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0+ 0.2500i
0.1768 + 0.1768i
0.2500 - 0.0000i
0.1768 - 0.1768i

[634] ans(:,:,15,6) =

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0+0.2500i
0.0957 + 0.2310i
0.1768 + 0.1768i
0.2310 + 0.0957i

ans(:,:,16,6) =

[635]

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0-0.2500i

-0.2310 - 0.0957i
-0.1768 + 0.1768i
0.0957 + 0.2310i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0 - 0.2500i

-0.1768 - 0.1768i
-0.2500 + 0.0000i
-0.1768 + 0.1768i

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0-0.2500i
-0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 - 0.09571
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0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0+ 0.25001 0-0.25001
0+ 0.2500i 0-0.25001
0 + 0.2500i 0-0.2500i
0+ 0.2500i 0-0.25001
ans(:,;,1,7) =
0.2500 0.2500
0.2079 +0.13891  0.2079 + 0.1389i
0.0957 +0.2310i  0.0957 + 0.2310i
-0.0488 + 0.2452i -0.0488 + 0.2452i
0.2500 -0.2500
0.2079 + 0.13891 -0.2079 - 0.1389i
0.0957 + 0.2310i -0.0957 - 0.2310i
-0.0488 +0.24521  0.0488 - 0.2452i
[636] ans(:,;,2,7) =
0.2500 0.2500
0.1389+0.20791  0.1389 +0.2079i
-0.0957 + 0.23101  -0.0957 +0.2310i
-0.2452 + 0.04881 -0.2452 + 0.0488i
0.2500 -0.2500
0.1389+0.2079i -0.1389 - 0.2079i
-0.0957 +0.2310i  0.0957 -0.2310i
-0.2452 +0.0488i  0.2452 - 0.0488i
ans(:,;,3,7) =
0.2500 0.2500
0.0488 +0.2452i  0.0488 + 0.2452i
-0.2310+0.0957i -0.2310 + 0.0957i

[637]
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[638]

[639]

-0.1389 - 0.2079i
0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i

ans(:,:,4,7) =

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.207%
0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957
0.1389 - 0.2079i

ans(:,:,5,7) =

0.2500

-0.1389 - 0.2079i
-0.2500
-0.0488 - 0.2452i
0.2310 - 0.0957i
0.1389 + 0.2079i

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i

0.1389 - 0.2079i
-0.2500
0.0488 - 0.2452i
0.2310 + 0.09571
-0.1389 +0.2079i

0.2500
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-0.1389 + 0.2079i

-0.0957 - 0.2310i
0.2452 + 0.0488i
0.2500

-0.1389 + 0.2079i

-0.0957 - 0.2310i
0.2452 + 0.0488i

ans(:,:,6,7) =

0.2500

-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 +0.2452i
0.2500

-0.2079 + 0.1389i

-0.1389 + 0.2079i
-0.0957 - 0.2310i
0.2452 + 0.0488i
-0.2500
0.1389 - 0.2079i
0.0957 +0.2310i
-0.2452 - 0.0488i

0.2500
-0.2079 + 0.138%i
0.0957 - 0.2310i
0.0488 + 0.2452i
-0.2500
0.2079 - 0.13891
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0.0957 - 0.2310i
0.0488 + 0.2452i

ans(:,:,7,7) =

0.2500
-0.2452 + 0.0488i
0.2310-0.0957i
-0.2079 + 0.1389i
0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 + 0.1389i

[640] ans(:,:,8,7) =

0.2500

-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389%i

0.2500

-0.2452 - 0.0488i
0.2310 + 0.09571
-0.2079 - 0.1389i

ans(:,;,9,7) =

0.2500

-0.2079 - 0.1389%i
0.0957 + 0.2310i
0.0488 - 0.2452i

0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i

[641]

-0.0957 + 0.2310i
-0.0488 - 0.2452i

0.2500
-0.2452 + 0.0488i
0.2310- 00957
-0.2079 + 0.1389i

-0.2500
0.2452 - 0.0488i
-0.2310 + 0.0957i
0.2079-0.1389i

0.2500

-0.2500

0.2500

-0.2500

-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i

-0.2079 - 0.1389i
0.0957 +0.2310i
0.0488 - 0.2452i

190

0.2452 + 0.0488i
-0.2310 - 0.0957i
0.2079 + 0.1389i

0.2079 + 0.13891
-0.0957 - 0.2310i
-0.0488 + 0.2452i
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ans(;,:,10,7) =

0.2500 0.2500
-0.1389 - 0.20791 -0.1389 - 0.2079i
-0.0957 +0.2310i -0.0957 + 0.2310i

0.2452 - 0.0488i  0.2452 - 0.0488i

0.2500 -0.2500
-0.1389-0.20791  0.1389 + 0.2079i
-0.0957+0.2310i  0.0957 - 0.2310i

0.2452 - 0.04881 -0.2452 + 0.0488i

ans(:,;,11,7) =

0.2500 0.2500
-0.0488 - 0.2452i -0.0488 - 0.2452i
-0.2310 +0.0957i -0.2310 + 0.0957i

0.1389+0.20791  0.1389 + 0.2079%i

0.2500 -0.2500
-0.0488 - 0.2452i  0.0488 + 0.2452i
-0.2310+0.0957i  0.2310- 0.0957i

0.1389 +0.2079i -0.1389 - 0.2079i

[642] ans(,;,12,7) =

0.2500 0.2500
0.0488 - 0.2452i  0.0488 - 0.2452i
-0.2310-0.0957i -0.2310 - 0.0957i
-0.1389+0.20791 -0.1389 + 0.2079i
0.2500 -0.2500
0.0488 - 0.24521 -0.0488 +0.2452i
-0.2310-0.09571  0.2310 +0.0957i
-0.1389+0.2079i  0.1389 - 0.2079i

ans(:,;,13,7) =

[643]
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[644]

[645]

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

ans(;,:,14,7) =

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310
-0.0488 - 0.2452i

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

ans(:,;,15,7) =

0.2500

0.2500
0.1389 - 0.2079%
-0.0957 - 0.2310i
-0.2452 - 0.0488i
-0.2500
-0.1389 + 0.2079i
0.0957 +0.2310i
0.2452 + 0.0488i

0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i

-0.0488 - 0.2452i
-0.2500
-0.2079 + 0.1389i
-0.0957 + 0.2310i
0.0488 + 0.2452i

0.2500

192

0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.138%i
0.2500

0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

ans(:,:,16,7) =

0.2500
0.2452 + 0.0488i
0.2310 +0.09571

0.2452 - 0.0488i
0.2310- 0.0957i
0.2079 - 0.1389i
-0.2500
-0.2452 + 0.0488i
-0.2310 + 0.0957i
-0.2079 +0.1389i

0.2500
0.2452 + 0.0488i
0.2310 + 0.0957i

PCT/KR2011/003272



WO 2011/136627

0.2079 + 0.1389i
0.2500

0.2452 + 0.0488i
0.2310 +0.0957i
0.2079 + 0.1389i

ans(:,;,1,8) =

0.2500
0.2079 + 0.1389%i
0.0957 + 0.2310i
-0.0488 + 0.2452i
0 +0.2500i
-0.1389 + 0.2079i
-0.2310 + 0.0957i
-0.2452 - 0.0488i

[646] ans(:,:,2,8) =
0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i

0+ 0.2500i

-0.2079 + 0.1389i
-0.2310 - 0.0957i
-0.0488 - 0.2452i

ans(:,:,3,8) =

0.2500

0.0488 + 0.2452i
-0.2310 + 0.0957
-0.1389 - 0.20791

0+ 0.2500i

-0.2452 + 0.0488i

[647]

193

0.2079 + 0.1389i
-0.2500
-0.2452 - 0.0488i
-0.2310 - 0.0957i
-0.2079 - 0.1389i

0.2500

0.2079 +0.1389i
0.0957 + 0.2310i

-0.0488 + 0.2452i
0 - 0.2500i

0.1389 - 0.2079i

0.2310 - 0.0957i

0.2452 + 0.0488i

0.2500

0.1389 + 0.207%9i

-0.0957 + 0.2310i

-0.2452 + 0.0488i
0-0.2500i

0.2079 - 0.138%i

0.2310 + 0.0957i

0.0488 + 0.2452i

0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
0 - 0.2500i
0.2452 - 0.0488i
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-0.0957-0.2310i  0.0957 + 0.2310i
0.2079 - 0.1389i -0.2079 + 0.1389i

ans(:,:,4,8) =

0.2500 0.2500
-0.0488 +0.2452i -0.0488 + 0.2452i
-0.2310-0.09571 -0.2310 - 0.0957i
0.1389-0.20791  0.1389-0.2079i
0+0.2500i 0-0.2500i
-0.2452-0.04881  0.2452 + 0.0488i
0.0957 - 0.2310i -0.0957 + 0.2310i
0.2079 + 0.1389 -0.2079 - 0.1389%i

[648] ans(:,:,5,8) =

0.2500 0.2500
-0.1389 + 0.2079i -0.1389 + 0.2079i
-0.0957 - 0.2310i -0.0957 - 0.2310i
0.2452+0.0488i  0.2452 + 0.0488i
0+ 0.2500i 0 -0.2500i
-0.2079-0.13891  0.2079 + 0.1389i
0.2310-0.0957i -0.2310+0.0957i
-0.0488 + 0.2452i  0.0488 - 0.2452i

ans(:,:,6,8) =

0.2500 0.2500
-0.2079+0.1389i -0.2079 + 0.1389i
0.0957-0.2310i  0.0957 - 0.2310i
0.0488 + 0.2452i  0.0488 + 0.2452i
0+ 0.2500i 0 - 0.2500i
-0.1389-0.20791  0.1389 +0.2079i
0.2310+ 0.0957i -0.2310 - 0.0957i
-0.2452 +0.04881  0.2452 - 0.0488i

[649]
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ans(:,:,7,8) =
0.2500 0.2500
-0.2452 + 0.04881i -0.2452 + 0.0488i
0.2310-0.0957i  0.2310-0.0957i
-0.2079 +0.13891 -0.2079 + 0.1389i
0+ 0.25001 0-0.2500i
-0.0488 - 0.24521  0.0488 + 0.2452i
0.0957 +0.2310i -0.0957 - 0.2310i
-0.1389-0.20791  0.1389 + 0.2079i
ans(:,:,8,8) =
0.2500 0.2500
-0.2452 - 0.0488i -0.2452 - 0.0488i
0.2310+0.09571  0.2310 + 0.0957i
-0.2079 - 0.1389i -0.2079 - 0.1389i
0+ 0.2500i 0-0.2500i
0.0488 - 0.2452i -0.0488 + 0.2452i
-0.0957 +0.2310i  0.0957 - 0.2310i
0.1389-0.2079i -0.1389 +0.207%i
[650]
ans(:,:,9,8) =
0.2500 0.2500
-0.2079-0.13891 -0.2079 - 0.1389i
0.0957+0.2310i  0.0957 + 0.2310i
0.0488 - 0.24521  0.0488 - 0.2452i
0+ 0.25001 0 - 0.2500i
0.1389-0.20791 -0.1389 + 0.2079i
-0.2310+0.0957i  0.2310- 0.0957i
0.2452+ 0.04881 -0.2452 - 0.0488i
ans(:,:,10,8) =

[651]
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0.2500
-0.1389 - 0.2075i
-0.0957 + 0.2310i
0.2452 - 0.0488i
0+ 0.2500i
0.2079 - 0.1389i
-0.2310- 0.0957
0.0488 + 0.2452i

ans(:,:,11,8) =

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 +0.2079i
0+ 0.2500i
0.2452 - 0.0488i
-0.0957 - 0.2310i
-0.2079 + 0.1389i

[652] ans(:,:,12,8) =
0.2500
0.0488 - 0.2452i
202310 - 0.0957
10,1389 + 0.2079i
0+ 0.2500
0.2452 +0.0488i
0.0957 - 0.2310i
-0.2079 - 0.138%i

ans(:,;,13,8) =
0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i

[653]

196

0.2500
-0.1389 - 0.2079i
-0.0957+0.2310i
0.2452 - 0.0488i

0 -0.2500i

-0.2079 + 0.1389i
0.2310 + 0.0957i
-0.0488 - 0.2452i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 +0.20791

0 - 0.2500i

-0.2452 + 0.0488i
0.0957 + 0.2310i
0.2079 - 0.1389i

0.2500
0.0488 - 0.2452i

-0.2310 - 0.0957i

-0.1389 + 0.2079i
0 - 0.2500i

-0.2452 - 0.0488i

-0.0957 + 0.2310i

0.2079 + 0.1389i

0.2500
0.1389 - 0.2079i
-0.0957 - 0.2310i
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-0.2452 - 0.0488i
0+ 0.2500i
0.2079 + 0.1389i

0.2310 - 0.0957i

0.0488 - 0.2452i

ans(:,:,14,8) =

0.2500

0.2079 - 0.1389i
0.0957 - 0.2310i

197

-0.2452 - 0.0488i
0-0.2500i
-0.2079 - 0.1389i
-0.2310 + 0.0957i
-0.0488 + 0.2452i

0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i

-0.0488 - 0.2452i -0.0488 - 0.2452i

0+ 0.2500i
0.1389 +0.2079i
0.2310 +0.0957i
0.2452 - 0.0488i

[654] ans(;,;,15,8) =

0.2500

0.2452 - 0.0488i
0.2310-0.0957
0.2079 - 0.1389i

0+ 0.2500i

0.0488 + 0.2452i
0.0957 + 0.2310i
0.1389 + 0.2079i

ans(:,:,16,8) =

0.2500
0.2452 + 0.0488i
0.2310+0.0957i
0.2079 + 0.1389i
0+0.2500i
-0.0488 + 0.2452i

[655]

0 -0.2500i
-0.1389 - 0.2079i
-0.2310 - 0.0957i
-0.2452 + 0.0488i

0.2500

0.2452 - 0.0488i

0.2310 - 0.0957i

0.2079 - 0.1389i
0-0.2500i

-0.0488 - 0.2452i
-0.0957 - 0.2310i
-0.1389 - 0.2079i

0.2500
0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i
0 -0.2500i
0.0488 - 0.2452i
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[656]

[657]

-0.0957 + 0.2310i
-0.1389 + 0.2079i

ans(:,;,1,9) =

0.2500
0.2500
0.2500
0.2500
0.2500
0.2500
0.2500
0.2500

ans(:,:,2,9) =

0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 +0.2310i
0.2500

0.2310 + 0.0957i
0.1768 +0.1768i
0.0957 + 0.2310i

ans(:,:,3,9) =

0.2500

0.1768 +0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

0.2500

0.1768 +0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

198

0.0957 - 0.2310i
0.1389 - 0.2079i

0.2500
0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i
-0.2500
-0.2452 - 0.0488i
-0.2310- 0.0957i
-0.2079 - 0.13891

0.2500
0.2079 + 0.1389i
0.0957 + 0.2310i
-0.0488 + 0.2452i
-0.2500
-0.2079 - 0.1389i
-0.0957 - 0.2310i
0.0488 - 0.2452i

0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i
-0.2500
-0.1389 - 0.2079i
0.0957 - 0.2310i
0.2452 - 0.0488i
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ans(:,:,4,9) =

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

ans(:,:,5,9) =

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

[658] ans(:,:,6,9) =

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i

0.2310- 0.0957i

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i

0.2310 - 0.0957i

ans(:,:,7,9) =

[659]

199

0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
-0.2500
-0.0488 - 0.2452i
0.2310 - 0.0957i
0.1389 + 0.2079i

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i

-0.2500
0.0488 - 0.2452i
0.2310+ 0.0957i
-0.1389 + 0.2079i

0.2500

-0.1389 + 0.2079i
-0.0957 - 0.2310i
0.2452 + 0.0488i
-0.2500
0.1389 - 0.207%i
0.0957 + 0.2310i
-0.2452 - 0.0488i
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[660]

[661]

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i

0.2500
-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 + 0.2452i
-0.2500
0.2079 - 0.1389i
-0.0957 + 0.2310i
-0.0488 - 0.2452i

PCT/KR2011/003272

ans(:,:,8,9) =
0.2500 0.2500
-0.2310 +0.09571 -0.2452 + 0.0488i
0.1768 - 0.1768i  0.2310 - 0.0957i
-0.0957 +0.23101 -0.2079 + 0.1389i
0.2500 -0.2500
-0.2310 +0.0957i  0.2452 - 0.0488i
0.1768 -0.17681 -0.2310 + 0.0957i
-0.0957 +0.2310i  0.2079 - 0.1389i
ans(:,:,9,9) =
0.2500 0.2500
-0.2500 + 0.0000i -0.2452 - 0.0488i
0.2500-0.0000i 0.2310 + 0.0957i
-0.2500 + 0.0000i -0.2079 - 0.1389i
0.2500 -0.2500
-0.2500 + 0.0000i  0.2452 + 0.0488i
0.2500 - 0.0000i -0.2310 - 0.0957i
-0.2500 + 0.0000i  0.2079 +0.1389%
ans(:,:,10,9) =
0.2500 0.2500

-0.2310- 0.0957i -0.2079 - 0.1389i

0.1768 + 0.1768i

0.0957 + 0.2310i
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-0.0957 - 0.2310i
0.2500

-0.2310 - 0.0957i
0.1768 + 0.1768i

-0.0957 - 0.2310i

ans(:,;,11,9)=

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i

[662] ans(:,;,12,9) =

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i
0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i

ans(:,:,13,9) =

0.2500

-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500

-0.0000 - 0.2500i

[663]

0.0488 - 0.2452i
-0.2500

0.2079 + 0.1389i

-0.0957 - 0.2310i

-0.0488 + 0.2452i

0.2500

-0.1389 - 0.2079i

-0.0957 + 0.2310i
0.2452 - 0.0488i
-0.2500
0.1389 + 0.2079i
0.0957 - 0.2310i

-0.2452 + 0.0488i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 +0.2079i
-0.2500
0.0488 + 0.2452i
0.2310 - 0.0957i
-0.1389 - 0.2079i

0.2500
0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i
-0.2500

-0.0488 + 0.2452i

201
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[664]

[665]

-0.2500 + 0.0000i
0.0000 + 0.2500i

ans(:,;,14,9) =

0.2500
0.0957 - 0.2310i

202

0.2310 + 0.0957i
0.1389 - 0.2079i

0.2500
0.1389 - 0.2079i

-0.1768 - 0.1768i -0.0957 - 0.2310i
-0.2310 + 0.0957i -0.2452 - 0.0488i

0.2500

-0.2500

0.0957-0.2310i -0.1389 + 0.2079i

-0.1768 - 0.1768i
-0.2310 + 0.0957i

ans(:,;,15,9) =

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

ans(:,;,16,9) =

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

0.0957 +0.2310i
0.2452 + 0.0488i

0.2500
0.2079 - 0.13891
0.0957 - 0.2310i

-0.0488 - 0.2452i
-0.2500
-0.2079 + 0.1389i
-0.0957 + 0.2310i
0.0488 + 0.2452i

0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

-0.2500
-0.2452 + 0.0488i
-0.2310 + 0.0957i
-0.2079 + 0.1389i
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ans(:,,1,10) =
0.2500 0.2500
0.2500 0.2452 + 0.0488i
0.2500 0.2310 + 0.0957i
0.2500 0.2079 + 0.1389i
0+ 0.2500i 0 - 0.2500i

0+0.2500i 0.0488 - 0.2452i
0+0.2500i 0.0957 - 0.2310i
0+0.2500i 0.1389-0.2079i

ans(;,:,2,10) =

0.2500 0.2500
0.2310+0.0957i  0.2079 + 0.1389i
0.1768 + 0.1768i  0.0957 +0.2310i
0.0957 +0.2310i -0.0488 + 0.2452i
0+ 0.2500i 0-0.2500i
-0.0957 +0.2310i  0.1389 - 0.2079i
-0.1768 + 0.17681  0.2310 - 0.0957i
-0.2310+0.09571  0.2452 + 0.0488i

[666] ans(:,:,3,10) =

0.2500 0.2500
0.1768 + 0.17681  0.1389 + 0.2079i
0.0000 + 0.2500i -0.0957 + 0.2310i
-0.1768 + 0.17681 -0.2452 + 0.0488i
0+ 0.2500i 0 - 0.2500i
-0.1768 +0.17681  0.2079 - 0.1389i
-0.2500 + 0.0000i  0.2310 + 0.0957i
-0.1768 - 0.1768i  0.0488 + 0.2452i

ans(:,:,4,10) =

[667]
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0.2500
0.0957 +0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i
0+ 0.2500i
-0.2310 + 0.0957i
-0.1768 - 0.1768i
0.0957 - 0.23101

ans(;,:,3,10) =

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.25001
0+ 0.25001
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0.2500 - 0.0000i

204

0.2500

0.0488 + 0.2452i

-0.2310+ 0.0957i

-0.1389 - 0.2079i

0-0.2500i

0.2452 - 0.0488i

0.0957 +0.23101

-0.2079 + 0.1389i

0.2500
-0.0488 +0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i
0-0.25001
0.2452 + 0.0488i

-0.0957 + 0.2310i
-0.2079 - 0.13891
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[668]
ans(;,:,6,10) =
0.2500 0.2500
-0.0957 + 0.23101  -0.1389 +0.2079i

-0.1768 - 0.1768i
0.2310 - 0.0957i
0+ 0.2500i
-0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 +0.2310i

ans(:,:,7,10) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i

[669]

-0.0957 - 0.2310i
0.2452 + 0.0488i
0 -0.2500i
0.2079 + 0.1389i
-0.2310 + 0.0957i
0.0488 - 0.24521

0.2500
-0.2079 + 0.1389i
0.0957 - 0.2310i
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0.1768 + 0.1768i

0+0.25001
-0.1768 - 0.1768i
0.2500 - 0.00001
-0.1768 + 0.1768i

ans(:,:,8,10) =

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 + 0.2310i
0+ 0.2500i
-0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 - 0.0957i

[670] ans(:,:,9,10) =
0.2500
-0.2500 + 0,0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0 +0.2500i
-0.0000 - 0.2500i
0.0000 + 0.2500i
-0.0000 - 0.2500i

ans(:,;,10,10) =

0.2500
-0.2310 - 0.0957i
0.1768 + 0.1768i
-0.0957 - 0.2310i
0 +0.2500i
0.0957 - 0.2310i

[671]

205

0.0488 + 0.2452i
0 - 0.25001
0.1389 +0.207%i
-0.2310 - 0.0957i
0.2452 - 0.0488i

0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 +0.1389i
0 - 0.25001
0.0488 + 0.2452i
-0.0957 - 0.2310i
0.1389 + 0.2079i

0.2500
-0.2452 - 0.0488i
0.2310 + 0.09571
-0.2079 - 0.1389i
0-0.2500i
-0.0488 + 0.2452i
0.0957 - 0.23101
-0.1389 + 0.207%

0.2500
-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 -0.2452i
0-0.2500i
-0.1389 + 0.2079i
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-0.1768 + 0.1768i
0.2310 - 0.0957

ans(:,;,11,10) =

0.2500
-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0 + 0.2500i
0.1768 - 0.1768i
-0.2500 + 0.0000i
0.1768 + 0.1768i

[672] ans(;,:,12,10) =

0.2500

206

0.2310- 0.0957i
-0.2452 - 0.0488i

0.2500

-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i

0-0.2500i

-0.2079 + 0.1389i
0.2310 +0.0957i
-0.0488 - 0.2452i

0.2500

-0.0957 - 0.2310i -0.0488 - 0.2452i
-0.1768 + 0.17681 -0.2310 + 0.0957i
0.2310+0.09571  0.1389 + 0.2079i
0+ 0.2500i 0-0.2500i
0.2310-0.09571 -0.2452 + 0.0488i
-0.1768 - 0.17681  0.0957 + 0.2310i
-0.0957 +0.2310i  0.2079- 0.1389i

ans(:,;,13,10) =

0.2500

0.2500

-0.0000 - 0.25001  0.0488 - 0.2452i
-0.2500 + 0.0000i -0.2310 - 0.09571
0.0000 + 0.2500i -0.1389 + 0.2079i
0 +0.2500i 0-0.2500i
0.2500 - 0.0000i -0.2452 - 0.0488i
-0.0000 - 0.2500i -0.0957 + 0.2310i
-0.2500 + 0.0000i  0.2079 + 0.1389i

[673]
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ans(:,:;,14,10) =

0.2500
0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310+ 0.0957i
0+ 0.25001
0.2310+ 0.0957i
0.1768 - 0.1768i
-0.0957 - 0.2310i

[674] ans(:,;,15,10) =

0.2500

0.1768 - 0.1768i

-0.0000 - 0.25001
-0.1768 - 0.1768i

0+ 0.2500i
0.1768 + 0.1768i
0.2500 - 0.0000i
0.1768 - 0.1768i

ans(:,:;,16,10) =

0.2500

0.2310 - 0.09571
0.1768 - 0.1768i
0.0957 - 0.2310
0+ 0.2500i
0.0957 + 0.23101
0.1768 + 0.1768i
0.2310 + 0.0957i

ans(:,;,1,11) =

[675]

207

0.2500

0.1389 - 0.207%i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

0-0.2500i

-0.2079 - 0.1389i
-0.2310 + 0.09571
-0.0488 + 0.2452i

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

0-0.2500i

-0.1389 - 0.20791
-0.2310- 0.0957i
-0.2452 + 0.0488i

0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.138%
0 - 0.2500i
-0.0488 - 0.2452i
-0.0957 - 0.2310i
-0.1389 - 0.2079i
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0.2500

0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.13891
0.2500

0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i

ans(:,;,2,11) =

0.2500

0.2079 + 0.1389i

0.0957 + 0.2310i
-0.0488 + 0.2452i

0.2500

0.2079 + 0.1389i

0.0957 + 0.2310i
-0.0488 + 0.24521

[676] ans(,:,3,11) =
0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i
0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.04881

ans(:,,4,11) =
0.2500

0.0488 + 0.2452i
-0.2310 + 0.0957i

[677]

208

0.2500
0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.23101
-0.2500
-0.2310 - 0.0957
-0.1768 - 0.1768i
-0.0957 - 0.23101

0.2500
0.1768 + 0,1768i
0.0000 + 0.2500i
-0.1768 + 0.17681
-0.2500
-0.1768 - 0.1768i
-0.0000 - 0.2500i
0.1768 - 0.1768i

0.2500
0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i
-0.2500
-0.0957 - 0.2310i
0.1768 - 0.1768i
0.2310 + 0.0957i

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
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-0.1389 - 0.2079i -0.0000 - 0.2500i

[678]

[679]

0.2500

0.0488 + 0.2452i
-0.2310+0.0957i
-0.1389 - 0.2079i

ans(:,:,5,11) =

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.20791
0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.207%i

ans(:,:,6,11) =

0.2500
-0.1389 + 0.2079i
-0.0957 - 0.2310i
0.2452 + 0.0488i
0.2500
-0.1389 + 0.2079i
-0.0957 - 0.23101
0.2452 +0.0488i

ans(:,:,7,11)=

0.2500

-0.2079 + 0.1389i
0.0957 - 0.23101
0.0488 + 0.2452i
0.2500

-0.2079 + 0.1389i

-0.2500
-0.0000 - 0.2500i
0.2500 - 0.0000i
0.0000 + 0.2500i

0.2500
-0.0957 +0.2310i

-0.1768 - 0.1768i

0.2310 - 0.0957i
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 +0.0957i

0.2500
-0.1768 + 0.17681
-0.0000 - 0.2500i
0.1768 + 0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.25001
-0.1768 - 0.1768i

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.2310i
-0.2500
0.2310 - 0.09571
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[680]

[681]

0.0957 - 0.2310i
0.0488 + 0.2452i

ans(:,:,8,11) =

0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957
-0.2079 +0.1389i
0.2500
-0.2452 + 0.0488i
0.2310-0.0957i
-0.2079 + 0.1389i

ans(:,:,9,11)=

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.13891
0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i

ans(:,:,10,11) =

0.2500
-0.2079 - 0.1389i

0.0957 + 0.2310i

0.0488 - 0.2452i
0.2500
-0.2079 - 0.1389i

0.0957 + 0.2310i

0.0488 - 0.2452i

-0.1768 + 0.1768i
0.0957 - 0.23101

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

-0.2500
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500 - 0.0000i

0.2500
-0.2310 - 0.0957i

210

0.1768 + 0.1768i

-0.0957 - 0.23101
-0.2500
0.2310 + 0.09571
-0.1768 - 0.17681
0.0957 +0.23101

0.2500
-0.1768 - 0.1768i

0.0000 + 0.25001

0.1768 - 0.1768i
-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i
-0.1768 + 0.1768i
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ans(:,;,11,11) =

0.2500 0.2500
-0.1389-0.2079i -0.0957 - 0.2310i
-0.0957 + 0.2310i -0.1768 + 0.1768i

0.2452 - 0.0488i  0.2310 + 0.0957i

0.2500 -0.2500
-0.1389-0.2079i  0.0957 + 0.2310i
-0.0957 + 0.2310i  0.1768 - 0.1768i

0.2452-0.04881 -0.2310 - 0.0957i

ans(:,;,12,11) =

0.2500 0.2500
-0.0488 - 0.2452i - 0.0000 - 0.2500i
-0.2310+0.0957i -0.2500 + 0.0000i

0.1389+0.20791  0.0000 + 0.2500i

0.2500 -0.2500
-0.0488 - 0.2452i  0.0000 + 0.2500i
-0.2310+0.0957i  0.2500 - 0.0000i

0.1389+0.20791 -0.0000 - 0.2500i

[682] ans(:,;,13,11) =

0.2500 0.2500

0.0488 - 0.2452i  0.0957 - 0.2310i
-0.2310-0.0957i -0.1768 - 0.1768i
-0.1389+0.20791 -0.2310 + 0.0957i

0.2500 -0.2500

0.0488 - 0.2452i -0.0957 + 0.2310i
-0.2310-0.0957i  0.1768 + 0.1768i
-0.1389 +0.20791  0.2310 - 0.0957i

ans(;,:,14,11) =

[683]
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0.2500 0.2500
0.1389-0.20791 0.1768 - 0.1768i
-0.0957 - 0.2310i  -0.0000 - 0.2500i
-0.2452 - 0.0488i -0.1768 - 0.1768i
0.2500 -0.2500
0.1389-0.20791 -0.1768 + 0.1768i
-0.0957 - 0.2310i  0.0000 + 0.2500i
-0.2452 - 0.04881  0.1768 + 0.1768i

ans(:,:,15,11) =

0.2500 0.2500
0.2079-0.13891  0.2310 - 0.0957i
0.0957-0.2310i 0.1768 - 0.1768i
-0.0488 - 0.2452i  0.0957- 0.2310i
0.2500 -0.2500
0.2079 - 0.1389i -0.2310 + 0.09571
0.0957 -0.2310{ -0.1768 + 0.1768i
-0.0488 - 0.2452i -0.0957 +0.2310i

[684] ans(:,:,16,11) =

0.2500 0.2500
0.2452-0.04881  0.2500
0.2310-0.0957i  0.2500
0.2079-0.138%91  0.2500
0.2500 -0.2500
0.2452-0.04881 -0.2500
0.2310-0.0957i -0.2500
0.2079 - 0.13891 -0.2500

ans(:,;,1,12) =
0.2500 0.2500
0.2452 +0.0488i  0.2310+0.0957i

0.2310+0.0957i  0.1768 +0.1768i

[685]
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0.2079+0.13891 0.

0+ 0.2500i

213

0957 + 0.2310i
0 -0.2500i

-0.0488 + 024521  0.0957 - 0.2310i

-0.0957 +0.2310i 0.
-0.1389+0.20791 0.

ans(:,:,2,12) =

0.2500

1768 - 0.1768i
2310 - 0.0957i

0.2500

0.2079 +0.13891  0.1768 + 0.1768i
0.0957 +0.2310i  0.0000 + 0.2500i

-0.0488 + 0.2452i -0.

0+0.2500i

1768 + 0.1768i
0-0.2500i

-0.1389 +0.207%  0.1768 - 0.1768i
-0.2310+0.0957i  0.2500 - 0.0000i

-0.2452 - 0.0488i 0.

[686] ans(:,1.3,12) =

0.2500

0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i

0+ 0.2500i

-0.2079 + 0.1389i
-0.2310 - 0.0957i
-0.0488 - 0.2452i

ans(:,;,4,12) =

0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
0+ 0.2500i
-0.2452 + 0.0488i

[687]

1768 + 0.1768i

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

0 - 0.2500i

0.2310-0.0957i

0.1768 + 0.1768i
-0.0957 + 0.2310i

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0-0.2500i
0.2500 - 0.0000i
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-0.0957 - 0.2310i  0.0000 + 0.2500i
0.2079 - 0.1389i -0.2500 + 0.0000i

ans(;,:,5,12) =

0.2500 0.2500
-0.0488 + 0.2452i -0.0957 + 0.2310i
-0.2310-0.0957i -0.1768 - 0.1768i

0.1389-0.2079i  0.2310- 0.0957i

0+ 0.2500i 0 - 0.2500i
-0.2452-0.0488i  0.2310+0.0957i
0.0957 - 0.2310i -0.1768 + 0.1768i
0.2079 + 0.138%i -0.0957 - 0.2310i

[688] ans(:,:,6,12) =

0.2500 0.2500
-0.1389 +0.207% -0.1768 + 0.1768i
-0.0957-0.2310i -0.0000 - 0.2500i

0.2452+0.0488{  0.1768 + 0.1768i

0+ 0.2500i 0 - 0.2500i
-0.2079-0.13891  0.1768 + 0.1768i
0.2310-0.0957i -0.2500 + 0.0000i
-0.0488 +0.24521  0.1768 - 0.1768i

ans(:,:,7,12) =

0.2500 0.2500
-0.2079 +0.1389i -0.2310 + 0.0957i
0.0957-0.2310i 0.1768 - 0.1768i
0.0488 + 0.2452i -0.0957 + 0.2310i
0+ 0.2500i 0 - 0.2500i
-0.1389-0.20791  0.0957 +0.2310i
0.2310 + 0.09571 -0.1768 - 0.1768i
-0.2452 + 0.0488i  0.2310 + 0.0957i

[689]
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ans(;,;,8,12) =
0.2500 0.2500
-0.2452 +0.0488i -0.2500 + 0.0000i
0.2310-0.0957i  0.2500 - 0.0000i
-0.2079 + 0.1389i -0.2500 + 0.00001
0+ 0.2500i 0-0.25001
-0.0488 - 0.24521  0.0000 + 0.2500i
0.0957 +0.2310i -0.0000 - 0.2500i
-0.1389-0.2079i  0.0000 + 0.2500i
ans(:,;,9,12) =
0.2500 0.2500
-0.2452 - 0.0488i -0.2310 - 0.0957i
0.2310+0.09571  0.1768 + 0.1768i
-0.2079 - 0.13891 -0.0957 - 0.2310i
0+ 0.2500i 0-0.2500i
0.0488 - 0.2452i -0.0957 +0.2310i
-0.0957 +0.2310i  0.1768 - 0.1768i
0.1389-0.20791 -0.2310 + 0.0957i
[690] ans(:,:,10,12) =
0.2500 0.2500
-0.2079-0.13891 -0.1768 - 0.1768i
0.0957 +0.2310i  0.0000 + 0.2500i
0.0488 -0.2452i 0.1768 - 0.1768i
0+ 0.2500i 0 - 0.2500i
0.1389-0.20791 -0.1768 + 0.1768i
-0.2310+0.09571  0.2500 - 0.0000i
0.2452 +0.04881 -0.1768 - 0.1768i
ans(:,;,11,12) =

[691]
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0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i
0 + 0.2500i
0.2079 - 0.1389i
-0.2310 - 0.0957i
0.0488 + 0.2452i

ans(:,:,12,12) =

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957
0.1389 + 0.2079i
0+ 0.2500i
0.2452 - 0.0488i
-0.0957 - 0.2310i
-0.2079 +0.1389i

[692] ans(:,;,13,12) =
0.2500
0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i
0+ 0.2500i
0.2452 + 0.0488i
0.0957 - 0.2310i
-0.2079 - 0.1389i

ans(:,;,14,12) =

0.2500
0.1389 - 0.2079i
-0.0957 - 0.2310i

[693]

216

0.2500

-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i

0 -0.2500i

-0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 - 0.2310i

0.2500

-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i

0 -0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500 - 0.00001

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0-0.25001

-0.2310 - 0.0957i
-0.1768 + 0.1768i

0.0957 + 0.2310i

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
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-0.2452 - 0.0488i -0.1768 - 0.1768i
0+ 0.2500i 0 - 0.2500i
0.2079+0.13891 -0.1768 - 0.1768i
0.2310 - 0.09571 -0.2500 + 0.0000i
0.0488 - 0.24521 -0.1768 +0.1768i
ans(;,;,15,12) =
0.2500 0.2500
0.2079-0.1389i 0.2310-0.0957i
0.0957-0.2310i 0.1768 - 0.1768i
-0.0488 - 0.24521  0.0957 - 0.2310i
0 +0.2500i 0 - 0.2500i
0.1389+0.2079i -0.0957 - 0.2310i
0.2310+0.0957i -0.1768 - 0.17681
0.2452 - 0.04881 -0.2310-0.0957i
[694] ans(;,;,16,12) =
0.2500 0.2500
0.2452-0.04881  0.2500
0.2310-0.0957i  0.2500
0.2079-0.13891  0.2500
0+ 0.2500i 0-0.25001
0.0488 + 0.2452i 0-0.2500i
0.0957 + 0.2310i 0-0.2500i
0.1389 + 0.2079i 0 - 0.25001
ans(,;,1,13) =
0.2500 0.2500
0.2500 0.2079 + 0.1389i
0.2500 0.0957 + 0.2310i
0.2500 -0.0488 + 0.2452i
0.2500 -0.2500
0.2500 -0.2079 - 0.1389i

[695]
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[696]

[697]

0.2500
0.2500

ans(:,:,2,13) =

0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.2310i
0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.2310i

ans(:,;,3,13) =

0.2500

0.1768 +0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

0.2500

0.1768 + 0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

ans(:,:,4,13) =

0.2500

0.0957 +0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

218

-0.0957 - 0.2310i
0.0488 - 0.2452i

0.2500
0.1389 + 0.2079i

-0.0957 +0.2310i
-0.2452 + 0.0488i

-0.2500

-0.1389 - 0.2079i

0.0957 - 0.2310i
0.2452 - 0.0488i

0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
-0.2500
-0.0488 - 0.2452i
0.2310 - 0.0957i
0.1389 +0.2079i

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079%i

-0.2500
0.0488 - 0.2452i
0.2310 + 0.0957i
-0.1389 + 0.2079i
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ans(:,:,5,13) =

0.2500 0.2500

0.0000 + 0.2500i -0.1389+ 0.2079i
-0.2500 + 0.0000i -0.0957 - 0.2310i
-0.0000 - 0.2500i  0.2452 + 0.0488i

0.2500 -0.2500

0.0000 + 0.2500i  0.1389-0.2079i
-0.2500 + 0.0000i  0.0957 +0.2310i

[698]

[699]

-0.0000 - 0.2500i

ans(:,:,6,13) =

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i
0.2310-0.0957i
0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i
0.2310 - 0.0957i

ans(:,.,7,13) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500
-0.1768 +0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i

ans(:,:,8,13)=

-0.2452 - 0.0488i

0.2500
-0.2079 + 0.1389i
0.0957 - 0.2310i

0.0488 +0.2452i
-0.2500
0.2079 - 0.1389i
-0.0957 + 0.2310i
-0.0488 - 0.2452i

0.2500
-0.2452 +0.0488i
0.2310 - 0.0957i
-0.2079 + 0.1389i

-0.2500
0.2452 - 0.0488i
-0.2310 + 0.0957i
0.2079 - 0.1389i
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0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 + 0.2310i
0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 + 0.2310i

ans(;,;,9,13) =

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

[700]
ans(:,;,10,13) =

0.2500

-0.2310 - 0.0957i
0.1768 + 0.1768i
-0.0957 - 0.2310i

0.2500

-0.2310 - 0.0957i
0.1768 + 0.1768i
-0.0957 - 0.2310i

ans(:,;,11,13) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i

[701]

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.138%i
-0.2500
0.2452 + 0.0488i
-0.2310 - 0.0957i
0.2079 +0.1389i

0.2500
-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i
-0.2500
0.2079 + 0.1389i
-0.0957 - 0.2310i
-0.0488 + 0.2452i

0.2500
-0.1389 - 0.2079i

0.2452 - 0.0488i
-0.2500

0.1389 + 0.2079i
0.0957 - 0.2310i

-0.2452 + 0.0488i

0.2500
-0.0488 - 0.2452i
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0.1768 - 0.1768i  0.1389 + 0.2079i
0.2500 -0.2500
-0.1768 - 0.1768i  0.0488 + 0.2452i
0.0000 + 0.2500i  0.2310 - 0.0957i
0.1768 - 0.1768i -0.1389 - 0.2079i

ans(:,;,12,13) =

0.2500 0.2500
-0.0957-0.2310i  0.0488 - 0.2452i
-0.1768 + 0.1768i -0.2310 - 0.0957i

0.2310+0.0957i -0.1389 +0.2079i

0.2500 -0.2500
-0.0957 - 0.2310i  -0.0488 + 0.2452i
-0.1768 + 0.17681  0.2310 + 0.0957i

0.2310+0.0957i  0.1389 - 0.2079i

[702] ans(:,;,13,13) =

0.2500 0.2500
-0.0000-0.2500i  0.1389 -0.2079i
-0.2500 + 0.0000i -0.0957 - 0.2310i

0.0000 +0.2500i -0.2452 - 0.0488i

0.2500 -0.2500
-0.0000 - 0.2500i -0.1389 + 0.2079i
-0.2500 + 0.0000i  0.0957 +0.2310i

0.0000 +0.2500i  0.2452 + 0.0488i

ans(:,:,14,13) =

0.2500 0.2500
0.0957-0.2310i  0.2079- 0.1389i
-0.1768 - 0.1768i  0.0957 - 0.2310i
-0.2310+0.0957i -0.0438 - 0.2452i
0.2500 -0.2500
0.0957-0.2310i -0.2079+0.1389i

[703]
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-0.1768 - 0.17681 -0.0957 + 0.23101
-0.2310 + 0.0957i  0.0488 + 0.2452i

ans(:,;,15,13) =

0.2500 0.2500
0.1768 - 0.17681  0.2452 - 0.0488i
-0.0000 - 0.2500i  0.2310- 0.0957i
-0.1768 - 0.1768i  0.2079 - 0.1389i
0.2500 -0.2500
0.1768 - 0.17681 -0.2452 + 0.0488i
-0.0000 - 0.2500i -0.2310+ 0.0957i
-0.1768 - 0.17681 -0.2079 + 0.1389i

[704] ans(;,:,16,13) =

0.2500 0.2500
0.2310-0.0957i  0.2452 + 0.0488i
0.1768-0.1768i  0.2310 + 0.0957i
0.0957-0.231001  0.2079 + 0.1389i
0.2500 -0.2500
0.2310-0.0957i -0.2452 - 0.0488i
0.1768 -0.1768i -0.2310 - 0.0957i
0.0957 - 0.2310i -0.2079 - 0.138%

ans(:,;,1,14) =
0.2500 0.2500
0.2500 0.2079 + 0.1389i
0.2500 0.0957 +0.2310i
0.2500 -0.0488 + 0.2452i
0+ 0.2500i 0 - 0.2500i

0+0.2500i 0.1389-0.2079i
0+0.2500i 0.2310 - 0.0957i
0+0.2500i 0.2452 + 0.0488i

[705]
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ans(:,;,2,14) =

0.2500
0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.23101
0+ 0.2500i
-0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 + 0.0957i

ans(:,;,3,14) =

0.2500
0.1768 + 0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i
0+ 0.2500i
-0.1768 + 0.1768i
-0.2500 + 0.0000i
-0.1768 - 0.1768i

[706] ans(:,.,4,14) =

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i

-0.2310 - 0.0957i

0+ 0.2500i

-0.2310 + 0.0957i
-0.1768 - 0.1768i
0.0957 - 0.2310i

ans(:,:,5,14) =

[707]
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0.2500

0.1389 + 0.20791
-0.0957 + 0.2310i
-0.2452 + 0.0488i
0 - 0.2500i

0.2079 - 0.1389i
0.2310 +0.0957i
0.0488 + 0.2452i

0.2500
0.0488 +0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
0 - 0.2500i
0.2452 - 0.0488i
0.0957 +0.2310i

-0.2079 + 0.1389i

0.2500

-0.0488 + 0.2452i
-0.2310 - 0.0957i

0.1389 - 0.2079i

0 - 0.2500i

0.2452 +0.0488i
-0.0957 + 0.2310i
-0.2079 - 0.138%i
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0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0+ 0.2500i
-0.2500 + 0.0000i
-0.06000 - 0.2500i
0.2500 - 0.0000i

ans(:,:,6,14) =

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i
0.2310 - 0.0957i
0+ 0.2500i
-0.2310 - 0.0957
0.1768 - 0.1768i
0.0957 + 0.2310i

[708] ans(:,;,7,14) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0+ 0.2500i
-0.1768 - 0.1768i
0.2500 - 0.0000i
-0.1768 + 0.1768i

ans(;,:,8,14) =

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i

[709]
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0.2500

-0.1389 + 0.2079i
-0.0957 - 0.2310i
0.2452 + 0.0488i

0-0.2500i

0.2079 + 0.1389i
-0.2310 + 0.0957i
0.0488 -0.2452i

0.2500

-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 +0.2452i

0 -0.2500i

0.1389 + 0.2079i
-0.2310 - 0.09571
0.2452 - 0.0488i

0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 + 0.1389%i
0 -0.2500i
0.0488 + 0.2452i
-0.0957 - 0.23101
0.1389 + 0.2079%i

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
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-0.0957 + 0.2310i -0.2079 - 0.1389i
0+ 0.2500i 0 - 0.2500i
-0.0957-0.23101 -0.0488 + 0.2452i
0.1768 +0.17681  0.0957 - 0.2310i
-0.2310-0.0957i -0.1389 +0.2079i
ans(:,.,9,14) =
0.2500 0.2500
-0.2500 + 0.0000i -0.2079 - 0.1389%;
0.2500- 0.0000i  0.0957 + 0.2310i
-0.2500 + 0.0000i  0.0488 - 0.2452i
0 +0.2500i 0-0.25001
-0.0000- 0.2500i -0.1389 + 0.2079i
0.0000 + 0.25001  0.2310 - 0.0957i
-0.0000 - 0.2500i -0.2452 - 0.0488i
[710] ans(;,;,10,14) =
0.2500 0.2500
-0.2310-0.0957i -0.1389 - 0.2079i
0.1768 + 0.1768i -0.0957 + 0.2310i
-0.0957-0.2310i  0.2452 - 0.0488i
0+ 0.2500i 0 - 0.2500i
0.0957-0.2310i -0.2079 + 0.1389i
-0.1768 + 0.1768i  0.2310 + 0.0957i
0.2310-0.0957i -0.0488 - 0.2452i
ans(:,;,11,14) =
0.2500 0.2500
-0.1768 - 0,17681 -0.0488 - 0.2452i
0.0000 + 0.2500i - 0.2310 + 0.0957i
0.1768 -0.17681  0.1389 + 0.2079i
0+ 0.2500i 0-0.2500i
0.1768 - 0.17681 -0.2452 + 0.0488i

[711]
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-0.2500 + 0.0000i
0.1768 + 0.1768i

ans(:,;,12,14) =

0.2500

226

0.0957 +0.2310i
0.2079 - 0.1389i

0.2500

-0.0957 - 0.2310i  0.0488 - 0.2452i
-0.1768 + 0.17681 -0.2310 - 0.0957i

0.2310+0.0957i -
0+ 0.2500i

0.1389 + 0.2079i
0 -0.2500i

0.2310-0.0957i -0.2452 - 0.0488i
-0.1768 - 0.1768i -0.0957 + 0.2310i

-0.0957 + 0.2310i

[712] ans(;,513,14) =

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0+ 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i
-0.2500 + 0.0000i

ans(:,:,14,14) =

0.2500
0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i
0+ 0.2500i
0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 - 0.2310i

[713]

0.2079 + 0.1389i

0.2500
0.1389 - 0.2079%i
-0.0957 - 0.2310i
-0.2452 - 0.0488i
0-0.2500i

-0.2079 - 0.1389i
-0.2310 + 0.0957i
-0.0488 + 0.2452i

0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i
-0.0488 - 0.2452i
0-0.2500i
-0.1389 - 0.207%i
-0.2310 - 0.0957i
-0.2452 + 0.0488i
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ans(:,;,15,14) =

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0+ 0.2500i

0.1768 + 0.1768i
0.2500 - 0.0000i
0.1768 - 0.1768i

0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i

0.2079 - 0.1389i

0-0.2500i

-0.0488 - 0.2452i
-0.0957 - 0.2310i
-0.1389 - 0.2079i

ans(:,:,16,14) =
0.2500 0.2500
0.2310-0.0957i  0.2452 + 0.0488i
0.1768 - 0.17681  0.2310+ 0.09571
0.0957-0.2310i  0.2079 + 0.1389i
0+ 0.2500i 0-0.25001
0.0957 + 0.2310i  0.0488 - 0.2452i
0.1768 + 0.17681  0.0957 - 0.2310i
0.2310+0.0957i  0.1389 - 0.2079i
[714]
ans(:,;,1,15) =
0.2500 0.2500
0.2452 +0.04881  0.2079 +0.1389i
02310+ 0.09571  0.0957 + 0.2310i
0.2079+0.1389i -0.0488 + 0.2452i
0.2500 -0.2500
0.2452 +0.04881 -0.2079 - 0.13891
02310+ 0.0957i -0.0957 - 0.2310i

0.2079 + 0.1389i

ans(,:,2,15) =

[715]

0.0488 - 0.2452i
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[716]

[717]

-0.2310+ 0.0957i
-0.1389 - 0.2079i

228
0.2500 0.2500
0.2079+0.138%  0.1389+0.2079i
0.0957 +0.2310i -0.0957 + 0.2310i
-0.0488 + 0.2452i -0.2452 +0.0488i
0.2500 -0.2500
0.2079+0.1389i -0.1389 - 0.2079i
0.0957+0.2310i  0.0957-0.2310i
-0.0488 +0.24521  0.2452 - 0.0488i
ans(;,:,3,15) =
0.2500 0.2500
0.1389+0.2079i  0.0488 + 0.2452i
-0.0957 + 0.2310i -0.2310 + 0.0957i
-0.2452 + 0.04881 -0.1389-0.2079i
0.2500 -0.2500
0.1389 +0.20791 -0.0488 - 0.2452i
-0.0957 +0.2310i  0.2310-0.0957i
-0.2452 +0.0488i  0.1389 + 0.2079i
ans(:,;,4,15) =
0.2500 0.2500
0.0488 + 0.2452i -0.0488 + 0.2452i
-0.2310 +0.09571 -0.2310-0.0957i
-0.1389-0.20791  0.1389-0.2079i
0.2500 -0.2500
0.0488 +0.2452i  0.0488 - 0.2452i

0.2310 + 0.0957i
-0.1389 + 0.2079i

ans(:,:,5,15) =
0.2500 0.2500
-0.0488 + 0.2452i -0.1389 +0.2079i1

-0.2310 - 0.0957i

-0.0957 - 0.2310i
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0.1389-0.20791  0.2452 + 0.0488i
0.2500 -0.2500
-0.0488 + 0.2452i  0.1389-0.2079i
-0.2310-0.0957i  0.0957 + 0.2310i
0.1389-0.20791 -0.2452 - 0.0488i
ans(:,:,6,15) =
0.2500 0.2500
-0.1389 +0.2079i -0.2079 + 0.1389i
-0.0957-0.2310i  0.0957 - 0.2310i
0.2452 + 0.0488i  0.0488 + 0.2452i
0.2500 -0.2500
-0.1389 +0.20791  0.2079 - 0.1389i
-0.0957 - 0.2310i -0.0957 + 0.2310i
0.2452 + 0.0488i -0.0488 - 0.2452i
[718]
ans(:,:,7,15)=
0.2500 0.2500
-0.2079+0.13891  -0.2452 + 0.0488i

0.0957 - 0.2310i
0.0488 +0.2452i
0.2500

-0.2079 + 0.1389i
0.0957 - 0.23101
0.0488 +0.2452i

ans(:,.,8,15) =

0.2500

-0.2452 + 0.0488i
0.2310 - 0.09571

-0.2079 +0.1389i
0.2500

-0.2452 + 0.0488i

[719]

0.2310-0.0957i
-0.2079 + 0.1389i
-0.2500
0.2452 - 0.0488i
-0.2310 + 0.0957i
0.2079 - 0.1389i

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i
-0.2500
0.2452 + 0.0488i
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0.2310 - 0.0957i
-0.2079 + 0.1389i

ans(:,:,9,15) =

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i
0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i

ans(:,:,10,15) =

0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i
0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i

[720] ans(:,:,11,15) =

0.2500
-0.1389 - 0.207%1
-0.0957 +0.2310i
0.2452 - 0.0488i
0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i

[721]

-0.2310 - 0.0957i
0.2079 + 0.1389i

0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i

0.0488 - 0.2452i

-0.2500
0.2079 + 0.1389i
-0.0957 - 0.2310i
-0.0488 + 0.2452i

0.2500
-0.1389 - 0.2079i

-0.0957 + 0.2310i
0.2452 - 0.0488i

-0.2500
0.1389 + 0.2079i
0.0957 - 0.2310i
-0.2452 + 0.0488i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i

0.1389 + 0.2079i
-0.2500
0.0488 + 0.2452i
0.2310 - 0.0957i
-0.1389 - 0.2079i

230
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ans(:,;,12,15) =

0.2500 0.2500
-0.0488 - 0.2452i  0.0488 - 0.2452i
-0.2310+0.0957i -0.2310-0.0957i

0.1389+0.2079i -0.1389 +0.2079i

0.2500 -0.2500
-0.0488 - 0.2452i -0.0488 + 0.2452i
-0.2310+0.09571  0.2310 + 0.0957i

0.1389+0.2079i  0.1389 - 0.2079i

ans(:,;,13,15) =

0.2500 0.2500

0.0488 - 0.2452i  0.1389 - 0.207%i
-0.2310-0.0957i -0.0957 - 0.2310i
-0.1389+0.2079i -0.2452 - 0.0488i

0.2500 -0.2500

0.0488 - 0.2452i -0.1389 +0.2079i
-0.2310-0.09571  0.0957 + 0.2310i
-0.1389+0.20791  0.2452 + 0.0488i

[722]1  ans(:,114,15) =

0.2500 0.2500
0.1389-0.20791  0.2079 - 0.1389i
-0.0957-0.2310i  0.0957 - 0.2310i
-0.2452 - 0.0488i -0.0488 - 0.2452j
0.2500 -0.2500
0.1389-0.2079i -0.2079 +0.1389i
-0.0957 - 0.2310i -0.0957 + 0.2310i
-0.2452 - 0.0488i  0.0488 + 0.2452i

ans(:,,15,15) =

[723]
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0.2500
0.2079 - 0.1389
0.0957 - 0.2310i

-0.0488 - 0.2452i
0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i

-0.0488 - 0.2452i

ans(:,;,16,15) =

0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i
0.2500

0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

[724] ans(:,:,1,16) =

0.2500
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0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

-0.2500
-0.2452 + 0.0488i
-0.2310 + 0.0957i
-0.2079 + 0.1389i

0.2500
0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.138%

-0.2500
-0.2452 - 0.0488i
-0.2310 - 0.0957i
-0.2079 - 0.1389i

0.2500

0.2452 + 0.0488i
0.2310 + 0.0957
0.2079 + 0.1389i
0 +0.2500i
-0.0488 + 0.2452i
-0.0957 +0.2310i
-0.1389 + 0.2079i

ans(:,:,2,16) =

0.2500
0.2079 + 0.1389i
0.0957 + 0.2310i

[725]

0.2079 + 0.1389i
0.0957 + 0.2310i

-0.0488 + 0.2452i

0 - 0.2500i
0.1389 - 0.2079i
0.2310 - 0.0957i
0.2452 + 0.0488i

0.2500
0.1389 +0.2079i

-0.0957 + 0.2310i
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-0.0488 + 0.2452i -0.2452 + 0.0488i
0+ 0.2500i 0 - 0.2500i
-0.1389 +0.2079  0.2079 - 0.1389i
-0.2310+0.0957i  0.2310 + 0.0957i
-0.2452 - 0.0488i  0.0488 + 0.2452i
ans(:,;,3,16) =
0.2500 0.2500
0.1389+0.2079i  0.0488 + 0.2452i
-0.0957 +0.2310i -0.2310 + 0.0957i
-0.2452 + 0.0488i -0.1389 - 0.2079i
0+0.2500i 0-0.2500i
-0.2079 +0.1389i  0.2452 - 0.0488i
-0.2310-0.0957i  0.0957 + 0.2310i
-0.0488 - 0.2452i -0.2079 +0.1389i
[726] ans(:,:,4,16) =
0.2500 0.2500
0.0488 +0.2452i -0.0488 + 0.2452i
-0.2310+0.0957i -0.2310 - 0.0957i
-0.1389-0.20791  0.1389 - 0.2079i
0+ 0.2500i 0-0.2500i
-0.2452 + 0.0488i  0.2452 + 0.0488i
-0.0957-0.23101 -0.0957 +0.2310i

0.2079 - 0.1389i

ans(:,:,5,16) =

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i
0 +0.2500i
-0.2452 - 0.0488i

[727]

-0.2079 - 0.1389i

0.2500
-0.1389 + 0.2079i
-0.0957 - 0.2310i
0.2452 + 0.0488i
0 - 0.2500i
0.2079 + 0.1389i
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0.0957 - 0.2310i -0.2310 + 0.0957i
0.2079+0.13891  0.0488 - 0.2452i

ans(:,:,6,16) =

0.2500 0.2500
-0.1389+0.20791 -0.2079 + 0.1389i
-0.0957-0.2310i  0.0957 - 0.2310i

0.2452 + 0.04881  0.0488 + 0.2452i

0 +0.2500i 0-0.2500i
-0.2079 - 0.1389i  0.1389 + 0.2079%i
0.2310-0.09571 -0.2310- 0.0957i
-0.0488 +0.2452i  0.2452 - 0.0488i

[728] ans(:,:,7,16) =

0.2500 0.2500
-0.2079 +0.13891 -0.2452 + 0.0438i
0.0957-0.2310i  0.2310 - 0.0957i
0.0488 + 0.2452i -0.2079 + 0.1389%1
0+ 0.2500i 0-0.2500i
-0.1389-0.2079i  0.0488 + 0.2452i
0.2310+0.09571 -0.0957 - 0.2310i
-0.2452 +0.0488i  0.1389 + 0.2079i

ans(:,:,8,16) =

0.2500 0.2500
-0.2452 + 0.0488i -0.2452 - 0.0488i
0.2310-0.09571  0.2310 +0.0957i
-0.2079 + 0.1389i -0.2079 - 0.1389i
0+0.2500i 0-0.2500i
-0.0488 - 0.2452i - 0.0488 + 0.2452i
0.0957 +0.2310i  0.0957 - 0.2310i
-0.1389 - 0.207%91 -0.1389 + 0.2079i

[729]
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ans(:,:,9,16) =

0.2500 0.2500
-0.2452 - 0.04881 -0.2079 - 0.1389i
0.2310+ 0.0957i  0.0957 + 0.2310i
-0.2079 - 0.1389i  0.0488 - 0.2452i
0+ 0.2500i 0-0.2500i
0.0488 - 0.2452i -0.1389 +0.2079i
-0.0957 + 0.2310i  0.2310-0.0957i
0.1389-0.2079i -0.2452 - 0.0488i

ans(:,:,10,16) =

0.2500 0.2500
-0.2079 -0.13891 -0.1389 - 0.2079i
0.0957 + 0.2310i -0.0957 + 0.2310i
0.0488 - 0.2452i  0.2452 - 0.0488i
0 + 0.2500i 0-0.2500i
0.1385-0.2079i -0.2079 +0.138%9i
-0.2310+0.0957i  0.2310 + 0.0957i
0.2452 + 0.04881 -0.0488 - 0.2452i

[730]
ans(:,;,11,16) =

0.2500 0.2500
-0.1389-0.2079i -0.0488 - 0.2452i
-0.0957 + 0.2310i -0.2310 +0.0957i

0.2452 - 0.0488i  0.1389 + 0.2075i

0+ 0.25001 0 - 0.2500i
0.2079-0.1389i -0.2452 + 0.0488i
-0.2310- 0.0957i  0.0957 + 0.2310i
0.0488 +0.2452i  0.2079 - 0.1389i

ans(;,;,12,16) =

[731]
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0.2500 0.2500
-0.0488 - 0.2452i  0.0488 - 0.2452i
-0.2310+0.0957i -0.2310-0.0957i
0.1389+0.2079i -0.1389 + 0.2079i
0+ 0.2500i 0-0.2500i
0.2452-0.0488i -0.2452 - 0.0488i
-0.0957 - 0.2310i  -0.0957 + 0.2310i
-0.2079 +0.1389i  0.2079 + 0.1389i

ans(:,:,13,16) =

0.2500 0.2500
0.0488 - 0.2452i  0.1389-0.2079i

-0.2310-0.0957i -0.0957 - 0.2310i
-0.1389 + 0.20791 -0.2452 - 0.0488i
0+ 0.2500i 0-0.2500i
0.2452 +0.0488i -0.2079 - 0.1389i
0.0957-0.2310i -0.2310 + 0.0957i
-0.2079 - 0.1389i -0.0488 + 0.2452i

[732] ans(:,;,14,16) =

0.2500 0.2500
0.1389-0.20791  0.2079 - 0.1389i
-0.0957-0.2310i  0.0957 - 0.2310i
-0.2452 - 0.0488i -0.0488 - 0.2452i
0 + 0.2500i 0-0.2500i
0.2079 +0.1389i -0.1389 - 0.2079%i
0.2310-0.0957i -0.2310 - 0.0957i
0.0488 - 0.2452i -0.2452 + 0.0488i

ans(:,:,15,16) =

0.2500 0.2500
0.2079-0.1389  0.2452 - 0.0488i
0.0957-0.2310i  0.2310- 0.0957i

[733]
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[734]

[735]
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-0.0488 - 0.2452i  0.2079-0.1389i
0+ 0.2500i 0-0.2500i
0.1389+0.20791 -0.0488 - 0.2452i
0.2310+0.0957i -0.0957 - 0.2310i
0.2452 - 0.0488i -0.1389 - 0.2079i
ans(:,;,16,16) =
0.2500 0.2500
0.2452 - 0.04881  0.2452 + 0.0488i
0.2310-0.0957i  0.2310 + 0.0957i
0.2079-0.1389i  0.2079 +0.1389i
0+ 0.2500i 0 - 0.25001
0.0488 +0.24521  0.0488 - 0.2452i
0.0957 +0.2310i  0.0957-0.2310i
0.1389 +0.20791  0.1389 - 0.2079i
- Rank 3
ans(:,;,1,1)=
0.2041 0.2041
0.2041 0.2041
0.2041 0.2041
0.2041 0.2041
0.2041 -0.2041
0.2041 -0.2041
0.2041 -0.2041
0.2041 -0.2041
ans(:,;,2,1) =
0.2041 0.2041
0+0.2041i 0+0.2041i
-0.2041 -0.2041
0-0.2041i 0-0.2041i
0.2041 -0.2041
0+ 0.2041i 0-0.20411

0.2041
0.0000 + 0.2041i
-0.2041 + 0.0000i
-0.0000 - 0.2041i
-0.2041
-0.0000 - 0.2041i
0.2041 - 0.0000i
0.0000 + 0.2041i

0.2041
-0.2041 + 0.0000i
0.2041 - 0.0000i
-0.2041 + 0.0000i
-0.2041
0.2041 - 0.0000i
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-0.2041 0.2041 -0.2041 + 0.0000i
0-0.2041i 0+0.2041i  0.2041 - 0.0000i
ans(:,:,3,1) =
0.2041 0.2041 0.2041
-0.2041 -0.2041 -0.0000 - 0.2041i
0.2041 0.2041 -0.2041 + 0.0000i
-0.2041 -0.2041 0.0000 + 0.2041i
0.2041 -0.2041 -0.2041
-0.2041 0.2041 0.0000 + 0.20411
0.2041 -0.2041 0.2041 - 0.00001
-0.2041 0.2041 -0.0000 - 0.2041i
[736] ans(:,;,4,1) =
0.2041 0.2041 0.2041
0-0.2041i 0-0.2041i  0.2041 - 0.00001
-0.2041 -0.2041 0.2041 - 0.0000i
0+ 0.2041i 0+0.20411  0.2041 - 0.00001
0.2041 -0.2041 -0.2041
0-0.2041 0+0.20411 -0.2041 + 0.00001
-0.2041 0.2041 -0.2041 + 0.0000i
0+ 0.2041i 0-0.2041i -0.2041 + 0.0000i
ans(:,:,1,2) =
0.2041 0.2041 0.2041
0.0000+0.2041i 0.2041 0.0000 + 0.2041i
-0.2041 + 0.0000i  0.2041 -0.2041 + 0.0000i
-0.0000-0.2041i  0.2041 -0.0000 - 0.2041i
0.2041 -0.2041 -0.2041
0.0000 + 0.2041i -0.2041 -0.0000 - 0.2041i
-0.2041 +0.0000i -0.2041 0.2041 - 0.0000i
-0.0000 - 0.2041i -0.2041 0.0000 + 0.2041i

[737]

PCT/KR2011/003272



WO 2011/136627

ans(:,:;,2,2) =

0.2041
-0.2041 + 0.0000i
0.2041 - 0.0000i
-0.2041 + 0.0000i
0.2041
-0.2041 + 0.0000i
0.2041 - 0.0000i
-0.2041 + 0.0000i

ans(:,,3,2) =

0.2041
-0.0000 - 0.2041i
-0.2041 + 0.0000i
0.0000 + 0.2041i
0.2041
-0.0000 - 0.2041i
-0.2041 + 0.0000i
0.0000 + 0.2041i
[738] ans(;,;,4,2) =
0.2041
0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041
0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041 - 0.0000i

ans(:,;,1,3) =

[739]
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0.2041
0+0.2041i
-0.2041
0-0.2041i
-0.2041
0-0.2041i
0.2041
0+0.2041i

0.2041
-0.2041
0.2041
-0.2041
-0.2041
0.2041
-0.2041
0.2041

0.2041
0-0.2041i
-0.2041
0+0.2041i
-0.2041
0+0.2041i
0.2041
0-0.2041i

0.2041
-0.2041 + 0.0000i
0.2041 - 0.0000i

-0.2041 + 0.0000i

-0.2041
0.2041 - 0.0000i
-0.2041 + 0.0000i
0.2041 - 0.0000i

0.2041
-0.0000 - 0.2041i

-0.2041 + 0.0000i

0.0000 + 0.2041i

-0.2041

0.0000 + 0.2041i
0.2041 - 0.0000i
-0.0000 - 0.2041i

0.2041
0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041 - 0.0000i
-0.2041
-0.2041 + 0.0000i
-0.2041 + 0.0000i
-0.2041 + 0.00001
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0.2041 0.2041 0.2041
0.2041 0.0000 + 0.2041i  0.0000 + 0.2041i
0.2041 -0.2041 + 0.0000i -0.2041 + 0.0000i
0.2041 -0.0000 - 0.2041i -0.0000 - 0.2041i
0.2041 0.2041 -0.2041
0.2041 0.0000 + 0.2041i -0.0000 - 0.2041i
0.2041 -0.2041 +0.00001  0.2041 - 0.0000i
0.2041 -0.0000-0.2041i  0.0000 + 0.20411
ans(:,:,2,3) =
0.2041 0.2041 0.2041
0+0.2041i -0.2041+0.0000i -0.2041 + 0.0000i
-0.2041 0.2041 - 0.0000i  0.2041 - 0.0000i
0-0.2041i -0.2041+0.0000i -0.2041 + 0.0000i
0.2041 0.2041 -0.2041
0+0.2041i -0.2041 +0.0000i  0.2041 - 0.0000i
-0.2041 0.2041 - 0.0000i -0.2041 + 0.0000i
0-0.2041i -0.2041 +0.0000i 0.2041 - 0.0000i
[740] ans(:,:,3,3) =
0.2041 0.2041 0.2041
-0.2041 -0.0000 - 0.2041i  -0.0000 - 0.2041i
0.2041 -0.2041 + 0.0000i -0.2041 + 0.0000i
-0.2041 0.0000 + 0.2041i  0.0000 + 0.2041i
0.2041 0.2041 -0.2041
-0.2041 -0.0000-0.2041i  0.0000 + 0.2041i
0.2041 -0.2041 +0.0000i  0.2041 - 0.0000i
-0.2041 0.0000 + 0.2041i  -0.0000 - 0.2041i
ans(:,,4,3) =
02041 0.2041 0.2041
0-0.2041i 0.2041-0.0000i 0.2041 - 0.0000i
-0.2041 0.2041 - 0.0000i  0.2041 - 0.0000i

[741]
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(0+0.2041i 0.2041-0.00000  0.2041 - 0.00001
0.2041 0.2041 -0.2041
0-0.20411  0.2041-0.0000i -0.2041 + 0.0000i
-0.2041 0.2041 - 0.0000i -0.2041 + 0.0000i
0+0.2041i  0.2041 - 0.0000i -0.2041 + 0.0000i
ans(:,;,1,4)=
0.2041 0.2041 0.2041
0.0000+0.2041i  0.2041 0.2041
-0.2041 + 0.0000i  0.2041 0.2041
-0.0000 - 0.2041i  0.2041 0.2041
0.2041 0.2041 -0.2041
0.0000+0.2041i  0.2041 -0.2041
-0.2041 +0.0000i  0.2041 -0.2041
-0.0000 - 0.20411  0.2041 -0.2041
[742] ans(;,:,2,4) =
0.2041 0.2041 0.2041
-0.2041 + 0.0000i 0+0.2041i 0+ 0.2041i
0.2041 - 0.0000i -0.2041 -0.2041
-0.2041 + 0.0000i 0-0.2041i 0-0.2041i
0.2041 0.2041 -0.2041
-0.2041 + 0.0000i 0+ 0.2041i 0-0.2041i
0.2041 - 0.0000i -0.2041 0.2041
-0.2041 + 0.0000i 0-0.2041i 0+0.2041i
ans(:,:,3,4) =
0.2041 0.2041 0.2041
-0.0000 - 0.20411  -0.2041 -0.2041
-0.2041 +0.0000i  0.2041 0.2041
0.0000 + 0.2041i -0.2041 -0.2041
0.2041 0.2041 -0.2041
-0.0000 - 0.2041i -0.2041 0.2041

[743]

PCT/KR2011/003272



WO 2011/136627

[744]

[745]

-0.2041 + 0.0000i
0.0000 + 0.2041i

ans(:,:,4,4) =

0.2041

0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041

0.2041 - 0.0000i
0.2041 - 0.0000i
0.2041 - 0.0000i

ans(;,:,1,5) =

0.2041

0.1886 + 0.0781i
0.1443 + 0.1443i
0.0781 + 0.1886i
0.2041

0.1886 + 0.0781i
0.1443 +0.1443i
0.0781 + 0.1886i

ans(:,:,2,5) =

0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
0.1886 - 0.0781i
0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
0.1886 - 0.0781i
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0.2041 -0.2041
-0.2041 0.2041
0.2041 0.2041
0-0.2041i 0-0.2041i
-0.2041 -0.2041
0 +0.2041i 0+0.2041i
0.2041 -0.2041
0-0.2041i 0+0.2041i
-0.2041 0.2041
0+ 0.2041i 0-0.2041i
0.2041 0.2041

0.1886 +0.0781i -0.0781 + 0.1886i
0.1443 + 0.1443i -0.1443 - 0.1443i
0.0781 +0.1886i  0.1886 - 0.0781i
-0.2041 -0.2041
-0.1886 - 0.0781i  0.0781 - 0.1886i
-0.1443 - 0.14431  0.1443 + 0.1443i
-0.0781 -0.1886i -0.1886 + 0.0781i

0.2041 0.2041
-0.0781 +0.18861 -0.1886 - 0.0781i
-0.1443 - 0.1443i  0.1443 + 0.1443i

0.1886 - 0.0781i -0.0781 - 0.1886i
-0.2041 -0.2041
0.0781 - 0.18861  0.1886 +0.0781i
0.1443 + 0.14431 -0.1443 - 0.1443i
-0.1886 + 0.0781i  0.0781 +0.1886i
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ans(:,:,3,5) =

0.2041 0.2041 0.2041
-0.1886 - 0.0781i -0.1886-0.0781i  0.0781 - 0.1886i
0.1443 +0.14431  0.1443 +0.1443i -0.1443 - 0.1443i
-0.0781 - 0.1886i -0.0781-0.1886i -0.1886 + 0.0781i
0.2041 -0.2041 -0.2041
-0.1886 - 0.0781i  0.1886 +0.0781i -0.0781 + 0.1886i
0.1443 + 0.1443i  -0.1443 - 0.14431  0.1443 + 0.1443i
-0.0781 - 0.1886i  0.0781 +0.1886i  0.1886 - 0.0781i

ans(:,;,4,5) =

0.2041 0.2041 0.2041
0.0781-0.1886i 0.0781-0.1886i 0.1886 + 0.0781i
-0.1443 - 0.14431  -0.1443 - 0.14431  0.1443 + 0.1443i
-0.1886 + 0.0781i -0.1886 + 0.0781i  0.0781 + 0.1886i
0.2041 -0.2041 -0.2041
0.0781-0.1886i -0.0781 +0.18861 -0.1886 - 0.0781i
-0.1443 - 0.1443i  0.1443 + 0.1443i -0.1443 - 0.1443i
-0.1886 + 0.0781i  0.1886 - 0.0781i -0.0781 - 0.1886i

[746] ans(:,:;,1,6) =

0.2041 0.2041 0.2041
-0.0781 +0.1886i  0.1886 +0.07811 -0.0781 + 0.1886i
-0.1443 -0.14431  0.1443 +0.14431 -0.1443 - 0.1443i

0.1886- 0.0781i  0.0781 +0.1886i  0.1886 - 0.0781i

0.2041 -0.2041 -0.2041
-0.0781 + 0.18861 -0.1886-0.0781i  0.0781 - 0.1886i
-0.1443 - 0.14431 -0.1443 -0.14431  0.1443 + 0.1443i

0.1886 - 0.0781i -0.0781 -0.1886i -0.1886 + 0.0781i

ans(:,:,2,6) =

[747]
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0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i
0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i

ans(:,:,3,6) =

0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

[748] ans(:,:,4,6) =

0.2041

0.1886 + 0.0781i
0.1443 + 0.1443i
0.0781 + 0.1886i
0.2041

0.1886 + 0.0781i
(0.1443 + 0.1443i
0.0781 + 0.1886i

ans(:,:,1,7) =

0.2041
0.1886 + 0.07811i
0.1443 + 0.1443i

[749]

-0.0781 + 0.1886i

-0.1886 - 0.0781i
0.1443 +0.1443i
-0.0781 - 0.1886i

-0.1443 - 0.1443i

0.2041

-0.1443 - 0.14431
0.1886 - 0.0781i
-0.2041
0.0781 - 0.1886i
0.1443 + 0.1443i

-0,1886 + 0.0781i

0.2041

-0.2041
0.1886 + 0.0781i

0.0781 + 0.1886i

0.2041
0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

-0.2041
-0.0781 + 0.1886i
0.1443 + 0.1443i
0.1886 - 0.0781i

0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
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0.2041

-0.1886 - 0.0781i
0.1443 +0.1443i
-0.0781 - 0.1886i1

-0.2041

0.1886 + 0.0781i
-0.1443 - 0.1443i
0.0781 + 0.1886i

0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

-0.2041

-0.0781 + 0.18861
0.1443 + 0.1443i

0.1886 - 0.0781i

0.2041
0.1886 + 0.0781i
0.1443 + 0.1443i
0.0781 + 0.1886i

-0.2041
-0.1886 - 0.0781i
-0.1443 - 0.1443i
-0.0781 - 0.1886i

0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
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0.0781 + 0.1886i
0.2041

0.1886 + 0.0781i
0.1443 +0.1443i

-0.0781 + 0.1886i

-0.1443 - 0.1443i
0.1886 - 0.0781i
0.2041

-0.0781 + 0.1886i

-0.1443 - 0.1443i
0.1886 - 0.0781i

0.1886 - 0.0781i
0.2041

-0.0781 + 0.1886i

-0.1443 - 0.1443i

-0.1886 - 0.0781i
0.1443 +0.1443i
-0.0781 - 0.1886i
0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i

245

0.1886 - 0.0781i
-0.2041

0.0781 - 0.1886i

0.1443 + 0.1443i

0.0781 +0.1886i  0.1886-0.0781i -0.1886 + 0.0781i
ans(:,:,2,7) =
0.2041 0.2041 0.2041

-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i
-0.2041
0.1886 + 0.0781i
-0.1443 - 0.1443i
0.0781 + 0.1886i
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[750] ans(;,:,3,7) =
0.2041
0.0781 - 0.1886i1
-0.1443 - 0.1443i
-0.1886 + 0.0781i
-0.2041
-0.0781 + 0.1886i
0.1443 + 0.1443i
0.1886 - 0.0781i

0.2041
0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

0.2041
0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i
0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i

ans(:,.,4,7) =

0.2041
0.1886 + 0.0781i
0.1443 + 0.14431
0.0781 + 0.1886i

-0.2041
-0.1886 - 0.07811

0.2041
0.1886 + 0.0781i
0.1443 +0.1443i
0.0781 + 0.1886i
0.2041
0.1886 +0.0781i

0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.07811i

0.2041

0.0781 - 0.1886i

[751]
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[752]

[753]

-0.1443 - 0.1443i
-0.1886 + 0.0781i

ans(:,;,1,8) =

0.2041
-0.0781 + 0.18861
-0.1443 - 0.14431
0.1886 - 0.07811
0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
0.1886 - 0.0781i

ans(:,:,2,8) =

0.2041
-0.1886 - 0.0781i

0.1443 + 0.1443i

-0.0781 - 0.1886i
0.2041
-0.1886 - 0.0781i

0.1443 + 0.1443i

-0.0781 - 0.1886i

ans(:,:,3,8) =

0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

0.1443 + 0.1443i
0.0781 + 0.1886i1

0.2041
0.1886 + 0.0781i
0.1443 +0.1443{
0.0781 + 0.1886i
0.2041
0.1886 + 0.0781i
0.1443 + 0.1443i
0.0781 + 0.1886i

0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
0.1886 - 0.0781i

0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i
0.1886 - 0.0781i

0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
-0.0781 - 0.1886i

0.2041
-0.1886 - 0.0781i
0.1443 + 0.1443i
- 0.0781 - 0.1886i

246

-0.1443 - 0.1443}
-0.0781 - 0.18861

0.2041
0.1886 + 0.0781i
0.1443 + 0.1443i
0.0781 + 0.18861

-0.2041
-0.1886 - 0.0781i

-0.1443 - 0.1443i

-0.0781 - 0.1886i

0.2041
-0.0781 + 0.1886i
-0.1443 - 0.1443i

0.1886 - 0.0781i
-0.2041
0.0781 - 0.1886i

0.1443 +0.1443i

-0.1886 + 0.0781i

0.2041
-0.1886 - 0.07811

0.1443 + 0.1443i

-0.0781 - 0.1886i
-0.2041
0.1886 + 0.0781i
-0.1443 - 0.1443i
0.0781 + 0.1886i
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ans(:,:,4,8) =

0.2041

0.1886 + 0.07811
0.1443 + 0.1443i
0.0781 + 0.1886i
0.2041

0.1886 + 0.0781i
0.1443 + 0.1443i
0.0781 + 0.1886i

ans(:,;,1,9) =

0.2041

0.1443 +0.1443i

0.0000 +0.2041i
-0.1443 + 0.1443i

0.2041

0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 +0.1443i

[754] ans(;,,2,9) =

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i
0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i

ans(:,:;,3,9) =

[755]

0.2041
0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.07811

0.2041
0.0781 - 0.1886i
-0.1443 - 0.1443i
-0.1886 + 0.0781i

0.2041
0.1443 + 0.1443i
0.0000 + 0.20411
-0.1443 +0.1443i
-0.2041
-0.1443 - 0.1443i
-0.0000 - 0.2041i
0.1443 - 0.1443i

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i

0.1443 +0.1443i

-0.2041
0.1443 - 0.1443i
0.0000 + 0.2041i
-0.1443 - 0.1443i
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0.2041

0.0781 - 0.1886i
-0.1443 - 0.1443i

-0.1886 + 0.0781i

-0.2041
-0.0781 + 0.1886i
0.1443 + 0.1443i
0.1886 - 0.0781i

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i

-0.2041
0.1443 - 0.1443i
0.0000 + 0.2041i

-0.1443 - 0.14431

0.2041
-0.1443 - 0.1443i
0.0000 + 0.2041i

0.1443 - 0.1443i
-0.2041
0.1443 + 0.1443i
-0.0000 - 0.2041i
-0.1443 + 0.1443i
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0.2041 0.2041
-0.1443 - 0.1443i  -0.1443 - 0.1443i
0.0000 + 0.2041i  0.0000 + 0.2041i
0.1443-0.14431  0.1443 - 0.1443i
0.2041 -0.2041
-0.1443 - 0.14431  0.1443 + 0.1443i

0.0000 + 0.2041i
0.1443 - 0.1443i

ans(:,:,4,9) =

0.2041

0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

0.2041

0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

[756] ans(:,!,1,10)=

0.2041
-0.1443 + 0,1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i
0.2041
-0.1443 + 0.1443i
- 0.0000 - 0.2041i
0.1443 + 0.1443i

ans(;,:,2,10) =
0.2041
-0.1443 - 0.1443i
0.0000 + 0.2041i

[757]

-0.0000 - 0.2041i
-0.1443 + 0.1443i

0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i
-0.2041
-0.1443 + 0.1443i
0.0000 + 0.2041i
0.1443 + 0.1443i
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0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i
-0.2041
-0.1443 + 0.1443i
0.0000 + 0.2041i
0.1443 +0.1443i

0.2041
0.1443 +0.1443i
0.0000 + 0.2041i
-0.1443 + 0.1443i
-0.2041
-0.1443 - 0.1443i
-0.0000 - 0.2041i
0.1443 - 0.1443i

0.2041 0.2041
0.1443 +0.1443i -0.1443 + 0.1443i
0.0000 + 0.2041i -0.0000 - 0.2041i

-0.1443 +0.1443i
-0.2041
-0.1443 - 0.1443i
-0.0000 - 0.2041i
0.1443 - 0.1443i

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i

0.1443 +0.1443i
-0.2041
0.1443 - 0.1443i
0.0000 + 0.2041i
-0.1443 - 0.1443i

0.2041
-0.1443 - 0.1443i
0.0000 + 0.2041i
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0.1443 - 0.1443i
0.2041

-0.1443 - 0.1443i
0.0000 + 0.2041i

0.1443 + 0.1443i
-0.2041 -0.2041
0.1443 - 0.1443i
0.0000 + 0.2041i  -0.0000 - 0.20411

249

0.1443 - 0.1443i

0.1443 + 0.1443i

0.1443-0.1443i -0.1443-0.1443i -0.1443 +0.1443i

ans(:,:,3,10) =

0.2041

0.1443 - 0.1443i -0.1443 - 0.1443i
0.0000 +0.2041i -0.0000 - 0.2041i
0.1443 - 0.1443i -0.1443 - 0.1443i

-0.0000 - 0.2041i
-0.1443 - 0.1443i
0.2041
0.1443 - 0.1443i

-0.0000 - 0.2041i -0.0000 - 0.2041i
- 0.1443 - 0.1443i -0.1443 +0.1443i

7
[758] ans(;,:,4,10) =

0.2041

0.1443 +0.1443i

0.0000 + 0.2041i
-0.1443 + 0.1443i

0.2041

0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 + 0.1443i

ans(:,;,1,11) =

0.2041

0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 + 0.1443i

0.2041

0.1443 + 0.1443i

[759]

0.2041 0.2041
0.1443 - 0.1443i

-0.2041 -0.2041

0.1443 +0.1443i  -0.1443 + 0.1443i

0.0000 + 0.2041i
0.1443 + 0.1443i

0.2041 0.2041
0.1443 -0.1443i  0.1443 +0.1443i
-0.0000 - 0.20417  0.0000 + 0.2041i

-0.1443 - 0.1443i -0.1443 +0.14431

-0.2041 -0.2041
-0.1443 +0.1443i  -0.1443 - 0.1443i
0.0000 + 0.2041i  -0.0000 - 0.2041i
0.1443 + 0.1443i  0.1443 - 0.1443i

0.2041 0.2041
-0.1443 +0.1443i  -0.1443 + 0.1443i
-0.0000 - 0.2041i -0.0000 - 0.2041i

0.1443 +0.1443i  0.1443 +0.1443i

0.2041 -0.2041

-0.1443 +0.1443i  0.1443 - 0.1443i
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0.0000 + 0.2041i
-0.1443 +0.1443i

ans(:,:,2,11) =

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 +0.1443i
0.2041
-0.1443 +0.1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i

[760] ans(:,1,3,11) =

0.2041

-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i
0.2041

-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0,1443i

ans(:,:,4,11) =

0.2041

0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

0.2041

0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

[761]

250

-0.0000 - 0.2041i
0.1443 + 0.1443i

0.2041
-0.1443 - 0.14431 -
0.0000 + 0.2041i
0.1443 - 0.1443i
0.2041
-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i

0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

0.2041
0.1443 +0.1443i
0.0000 +0.2041i
-0.1443 + 0.1443i

0.2041

0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 - 0.1443i

0.2041
0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i
-0.2041
0.1443 +0.1443i

-0.0000 - 0.2041i

-0.1443 + 0.1443i

0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i
-0.2041
-0.1443 + 0.1443i
0.0000 + 0.2041i
0.1443 + 0.1443i

0.2041
0.1443 + 0.1443i
0.0000 + 0.2041i

-0.1443 + 0.1443i
-0.2041
-0.1443 - 0.1443i
-0.0000 - 0.2041i
0.1443 - 0.1443i
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ans(:,:;,1,12) =

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i
0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 + 0.1443i

ans(:,;,2,12) =

0.2041

-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i
0.2041

-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i

[762] ans(:,:,3,12) =

0.2041

0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

0.2041

0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

ans(:,:,4,12) =

[763]

251

0.2041
0.1443 +0.1443i
0.0000 + 0.2041i
-0.1443 +0.1443i
0.2041
0.1443 +0.1443i
0.0000 + 0.2041i
-0.1443 + 0.1443i

0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 +0.1443i
0.2041
-0.1443 + 0.1443i
-0.0000 - 0.2041i
0.1443 +0.1443i

0.2041
-0.1443 - 0.1443i
0.0000 + 0.20411
0.1443 - 0.1443i

0.2041
-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i

0.2041
0.1443 +0.1443i
0.0000 + 0.2041i

-0.1443 + 0.1443i
-0.2041
-0.1443 - 0.1443i
-0.0000 - 0.2041i

0.1443 - 0.1443i

0.2041
-0.1443 +0.1443{
-0.0000 - 0.2041i

0.1443 +0.1443i
-0.2041
0.1443 - 0.1443i
0.0000 + 0.2041i
-0.1443 - 0.1443i

0.2041
-0.1443 - 0.1443i
0.0000 + 0.2041i
0.1443 - 0.1443i
-0.2041
0.1443 + 0.1443i
-0.0000 - 0.2041i
-0.1443 + 0.1443i
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[764]

[765]

0.2041

0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 +0.1443i

0.2041

0.1443 + 0.1443i

0.0000 + 0.2041i
-0.1443 + 0.1443i

ans(:,:,1,13) =

0.2041

0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i

0.2041

0.0781 +0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i

ans(:,:,2,13) =

0.2041

0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i
0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i

0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
-0.2041
-0.0781 - 0.1886i
0.1443 - 0.1443i
0.1886 + 0.0781i

0.2041

252

0.2041
0.1443 - 0.1443i
-0.0000 - 0.2041i
-0.1443 - 0.1443i
-0.2041
-0.1443 +0.1443i
0.0000 + 0.2041i
0.1443 + 0.1443i

0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i

-0.0781 + 0.1886i

-0.2041
0.1886 - 0.0781i
-0.1443 + 0.1443i
0.0781 - 0.1886i

0.2041
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-0.1886 + 0.0781i
0.1443 - 0.1443i

-0.0781 + 0.1886i
0.2041

-0.1886 + 0.0781i
0.1443 - 0.1443i

-0.0781 + 0.1886i

ans(:,:,3,13) =

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i
-0.2041
0.1886 - 0.0781i1
-0.1443 + 0.1443i
0.0781 - 0.1886i

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

-0.0781 - 0.1886i
-0.1443 +0.1443i
0.1886 + 0.0781i
-0.2041
0.0781 + 0.1886i
0.1443 - 0.1443i
-0.1886 - 0.0781i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i
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[766]

[767]

0.1886 + 0.0781i
0.2041

-0.0781 - 0.18861
-0.1443 + 0.14431

0.1886 + 0.0781i

ans(;,;,4,13) =

0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i
0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

ans(:,:,1,14) =

0.2041

0.1886 + 0.0781i
-0.2041
0.0781 + 0.1886i
0.1443 - 0.1443i
-0.1886 - 0.0781i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.18861

-0.2041
-0.1886 + 0.0781i
-0.1443 + 0.1443i
-0.0781 + 0.1886i

0.2041

253

0.0781 - 0.1886i
-0.2041
-0.1886 + 0.0781i
-0.1443 + 0.1443i
-0.0781 + 0.1886i1

0.2041
0.0781 +0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
-0.2041
-0.0781 - 0.1886i
0.1443 - 0.1443i
0.1886 + 0.0781i

0.2041

-0.1886 + 0.0781i
0.1443 - 0.1443i

-0.0781 + 0.1886i
0.2041

-0.1886 +0.07811
0.1443 - 0.1443i

-0.0781 + 0.1886i

ans(:,;,2,14) =

0.2041

-0.0781 - 0.1886i

-0.1443 + 0.1443i
0.1886 + 0.07811
0.2041

-0.0781 - 0.1886i

0.0781 + 0.18861
-0.1443 + (.1443{
-0.1886 - 0.0781i

-0.2041
-0.0781 - 0.1886i
0.1443 - 0.1443i
0.1886 + 0.0781i

0.2041
-0.1886 + 0.07811i
0.1443 - 0.1443i
-0.0781 + 0.18861
-0.2041
0.1886 - 0.0781i

-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i
-0.2041
0.1886 - 0.0781i
-0.1443 + 0.1443i
0.0781 - 0.1886i

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

0.1886 + 0.0781i
-0.2041
0.0781 + 0.1886i
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-0.1443 + 0.1443i
0.1886 + 0.0781i

ans(:,:,3,14) =

0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i
0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

[768] ans(:,:,4,14) =
0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
0.2041
0.0781 + 0.1886i

-0.1443 + 0.1443i
-0.1886 - 0.0781i

ans(:,:,1,15) =

0.2041

0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i

0.2041

0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.07811

[769]

-0.1443 + 0.1443i
0.0781 - 0.1886i

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

0.1886 + 0.0781i
-0.2041
0.0781 + 0.1886i
0.1443 - 0.1443i
-0.1886 - 0.0781i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i

0.0781 - 0.1886i
-0.2041
-0.1886 +0.0781i
-0.1443 + 0.1443i
-0.0781 + 0.1886i

0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i
0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i

254

0.1443 - 0.1443i
-0.1886 - 0.0781i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i

0.0781 - 0.1886i
-0.2041
-0.1886 + 0.07811
-0.1443 +0.1443i

-0.0781 + 0.1886i

0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
-0.2041
-0.0781 - 0.1886i
0.1443 - 0.1443i
0.1886 + 0.0781i

0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i
-0.2041

0.1886 - 0.0781i
-0.1443 + 0.1443i
0.0781 - 0.1886i

PCT/KR2011/003272



WO 2011/136627

[770]

[771]

ans(:,;,2,15) =

0.2041
-0.1886 + 0.07811i
0.1443 - 0.1443i
-0.0781 + 0.1886i
0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i

ans(:,;,3,15) =

0.2041
-0.0781 - 0.1886i
-0.1443 +0.1443i
0.1886 + 0.0781i
0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i
0.1886 + 0.0781i

ans(:,;,4,15) =

0.2041

0.1886 - 0.0781i
0.1443 - 0.1443j
0.0781 - 0.1886i
0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

ans(:,:,1,16) =

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

0.1886 + 0.0781i

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

0.1886 + 0.0781i

0.2041
0.1886 - 0.07811
0.1443 - 0.1443i
0.0781 - 0.1886i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i

255

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i

0.1886 + 0.0781i
-0.2041
0.0781 + 0.1886i
0.1443 - 0.1443i
-0.1886 - 0.0781i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

-0.2041

-0.1886 + 0.0781i

-0.1443 + 0.1443i
-0.0781 + 0.1886i

0.2041
0.0781 +0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
-0.2041
-0.0781 - 0.1886i
0.1443 - 0.1443i
0.1886 + 0.0781i
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0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i
0.2041
-0.1886 +0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i

ans(,:,2,16) =

0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i
0.1886 + 0.0781i
0.2041
-0.0781 - 0.1886i
-0.1443 + 0.1443i
0.1886 + 0.0781i

772
[ | ans(;,:,3,16) =

0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

0.2041

0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

ans(:,:,4,16) =

0.2041

0.0781 + 0.1886i
-0.1443 + 0.14431

[773]

0.2041
0.0781 +0.1886i
-0.1443 + 0.1443{
-0.1886 - 0.0781i
0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i

0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 + 0.1886i
0.2041
-0.1886 + 0.0781i
0.1443 - 0.1443i
-0.0781 +0.18861

0.2041

0.2041

0.2041

-0.0781 - 0.1886i
-0.1443 +0.1443i -0.1443 + 0.1443i
0.1886 + 0.0781i

-0.0781 - 0.1886i
-0.1443 + 0.1443i
0.1886 + 0.0781i -0.1886 - 0.0781i

0.1886 - 0.0781i
0.1443 - 0.1443i

256

0.2041
0.0781 + 0.1886i

-0.1443 + 0.1443i
-0.1886 - 0.0781i

-0.2041
-0.0781 - 0.1886i
0.1443 - 0.1443i
0.1886 + 0.0781i

0.2041

-0.1886 + 0.0781i

0.1443 - 0.1443i
-0.0781 + 0.1886i
-0.2041
0.1886 - 0.0781i

-0.1443 + 0.1443i

0.0781 - 0.1886i

0.2041
-0.0781 - 0.1886i

0.1886 +0.0781i
-0.2041
0.0781 + 0.1886i
0.1443 - 0.1443i

0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i
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-0.1886 - 0.0781i
0.2041
0.0781 + 0.1886i
-0.1443 + 0.1443i
-0.1886 - 0.0781i
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0.0781 - 0.1886i
0.2041
0.1886 - 0.0781i
0.1443 - 0.1443i
0.0781 - 0.1886i

0.0781 - 0.1886i
-0.2041
-0.1886 + 0.0781i
-0.1443 + 0.1443i
-0.0781 + 0.1886i

- Rank 4

ans(:,:,1,1)=

columns 1-2
0.1768 0.1768
0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i
0.1768 -0.0000 - 0.1768i
0.1768 0.1768
0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i
0.1768 -0.0000 - 0.1768i1

[774]
columns 3-4
0.1768 0.1768
0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.00001
-0.1768 -0.1768
-0.1768 -0.0000 - 0.1768i
-0.1768 0.1768 - 0.0000i
-0.1768 0.0000 + 0.1768i
ans(:,;,2,1) =
columns 1-2
0.1768 0.1768
0+0.17681 -0.1768 + 0.00001
-0.1768 0.1768 - 0.0000i
0-0.17681 -0.1768 + 0.0000i

[775]
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0.1768 0.1768
0+0.17681 -0.1768 + 0.0000i
-0.1768 0.1768 - 0.0000i
0-0.17681 -0.1768 + 0.0000i
Columns 3-4
0.1768 0.1768
0+0.1768i -0.1768 + 0.0000i
-0.1768 0.1768 - 0.00001
0-0.17681 -0.1768 + 0.00001
-0.1768 -0.1768
0-0.1768i 0.1768 - 0.0000i
0.1768 -0.1768 + 0.0000i
0+0.17681 0.1768 - 0.0000i
[776] ans(;,.3,1) =
columns 1-2
0.1768 0.1768
-0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i
-0.1768 0.0000 + 0.1768i
0.1768 0.1768
-0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i
-0.1768 0.0000 + 0.1768i
Columns 3-4
0.1768 0.1768
-0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i
-0.1768 0.0000 + 0.1768i
-0.1768 -0.1768
0.1768 0.0000 + 0.1768i
-0.1768 0.1768 - 0.0000i
0.1768 -0.0000 - 0.1768i
ans(:,;,4,1)=

[777]
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columns 1-2
0.1768 0.1768
0-0.1768i  0.1768 - 0.0000i
-0.1768 0.1768 - 0.0000i
0+0.1768i  0.1768 - 0.0000i
0.1768 0.1768
0-0.1768i 0.1768 - 0.0000i
-0.1768 0.1768 - 0.0000i
0+0.17681 0.1768 - 0.0000i
Columns 3-4
0.1768 0.1768

0-0.17681 0.1768 - 0.0000i

-0.1768

0+0.17681 0.1768 -

0.1768 - 0.0000i
0.0000i

-0.1768

-0.1768

0+0.1768i -0.1768 + 0.0000i

0.1768

-0.1768 + 0.0000i

0-0.1768i -0.1768 + 0.0000i

ans(:,:,1,2) =
[778] columns 1-2
0.1768 0.1768
0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i
0.1768 -0.0000 - 0.1768i
0+0.1768i 0+0.1768i
0+0.1768i -0.1768 + 0.0000i
0+0.17681 -0.0000-0.1768i
0+0.17681 0.1768 - 0.0000i
Columns 3-4
0.1768 0.1768
0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i
0.1768 -0.0000 - 0.1768i
0-0.1768i 0-0.1768i

0-0.1768i 0.1768 - 0.0000i

[779]
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0.0000 + 0.1768i
-0.1768 + 0.0000i

0-0.1768i
0-0.1768i

ans(:,:,2,2) =

columns 1-2

0.1768
0+0.1768i

-0.1768
0-0.1768i
0+0.1768i

-0.1768
0-0.1768i

0.1768

0.1768

-0.1768 + 0.0000i
0.1768 - 0.0000i

-0.1768 + 0.0000i
0+0.1768i
-0.0000 - 0.1768i

0.0000 + 0.1768i
-0.0000 - 0.1768i

Columns 3-4
0.1768
0+0.1768i
-0.1768
0-0.1768i
0-0.1768i
0.1768
0+0.1768i
-0.1768

0.1768
-0.1768 + 0.0000i
0.1768 - 0.0000i
-0.1768 + 0.0000i
0-0.1768i
0.0000 + 0.1768i
-0.0000 - 0.1768i
0.0000 + 0.1768i

ans(:,:,3,2) =
[780] columns 1-2

0.1768 0.1768

-0.1768

0.1768

-0.1768
0+0.1768i
0-0.1768i

-0.0000 - 0.1768i
-0.1768 + 0.00001
0.0000 + 0.1768i
0+0.1768i
0.1768 - 0.00001

0+0.17681 -0.0000 - 0.1768i
0-0.1768i -0.1768 + 0.0000i

Columns 3-4

0.1768 0.1768

[781]
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-0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i
-0.1768 0.0000 + 0.1768i
0-0.1768i 0-0.1768i

0+0.1768i -0.1768 + 0.0000i
0-0.1768i  0.0000 + 0.1768i
0+0.1768i 0.1768 - 0.0000i

0.1768
0.1768 - 0.0000i
0.1768 - 0.0000i
0.1768 - 0.0000i
0+ 0.1768i
0.0000 + 0.1768i
0.0000 + 0.1768i
0.0000 + 0.1768i

0.1768

0.1768 - 0.0000i

0-0.1768i

ans(:,;,4,2) =
columns 1-2
0.1768
0-0.1768i
-0.1768
0+0.1768i
0+0.1768i
0.1768
0-0.1768i
-0.1768
[782] Columns 3-4
0.1768
0-0.17681 0.1768 - 0.0000i
-0.1768
0+0.1768i 0.1768 - 0.00001
0-0.1768i
-0.1768

-0.0000 - 0.1768i

0+0.17681 -0.0000 - 0.1768i

0.1768
ans(:,:,1,3) =

columns 1-2
0.1768
0.1633 + 0.0676i
0.1250 +0.12501
0.0676 + 0.16331
0.1768
0.1633 + 0.0676i

[783]

-0.0000 - 0.1768i

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i

0.1633 - 0.0676i

0.1768

-0.0676 + 0.1633i
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0.1250+0.1250i -0.1250 - 0.1250i
0.0676 +0.1633i  0.1633 - 0.0676i

Columns 3-4
0.1768

0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 + 0.1633i

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i

0.1633 - 0.0676i

-0.1768

-0.1768

-0.1633 - 0.0676i  0.0676 - 0.1633i
-0.1250- 0.12501  0.1250 + 0.1250i

-0.0676 - 0.16331 -0.

ans(:,:,2,3) =
[784] columns 1-2

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.06761

Columns 3-4
0.1768

-0.0676 + 0.16331
-0.1250 - 0.1250i

1633 + 0.06761

0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i

0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i

0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i

0.1633 - 0.06761 -0.0676 - 0.1633i

-0.1768

0.0676 - 0.1633i
0.1250 + 0.12501 -
-0.1633 + 0.0676i

ans(:,:,3,3) =

columns 1-2
0.1768

[785]

-0.1768

0.1633 + 0.0676i

0.1250 - 0.1250i
0.0676 + 0.1633i

0.1768

262
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[786]

[787]
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-0.1633 - 0.0676i  0.0676 - 0.1633i
0.1250+0,1250i -0.1250 - 0.1250i
-0.0676 - 0.1633i -0.1633 + 0.0676i

0.1768

0.1768

-0.1633 - 0.0676i  0.0676 - 0.1633i
0.1250+ 0.12501 -0.1250 - 0.1250i
-0.0676 - 0.1633i -0.1633 + 0.0676i

Columns 3-4
0.1768

-0.1633 - 0.06761
0.1250 +0.12501
-0.0676 - 0.1633i
-0.1768

0.1633 + 0.0676i
-0.1250 - 0.1250i
0.0676 + 0.1633i

ans(:,:,4,3) =

columns 1-2
0.1768

0.1768
0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i
-0.1768
-0.0676 + 0.1633i
0.1250 + 0.1250i
0.1633 - 0.0676i

0.1768

0.0676 - 0.1633i
-0.1250-0.1250i
-0.1633 + 0.0676i

0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i

Columns 3-4

0.1633 + 0.0676i

0.1250 + 0.1250i

0.0676 + 0.1633i
0.1768

0.1633 + 0.0676i

0.1250 + 0.1250i

0.0676 + 0.1633i

0.1768

0.1768

0.0676-0.16331  0.1633 + 0.0676i
-0.1250-0.1250i  0.1250 + 0.1250i
-0.1633 + 0.0676i 0.0 676 + 0.1633i
-0.1768 -0.1768

-0.0676 + 0.16331 -0.1633 - 0.0676i
0.1250 +0.1250i -0.1250 - 0.1250i
0.1633-0.06761 -0.0676 - 0.1633i
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ans(:,;,1,4) =

columns 1-2
0.1768 0.1768
0.1633 +0.06761 -0.0676 + 0.1633i
0.1250+0.1250i -0.1250-0.1250i
0.0676 +0.16331  0.1633 - 0.0676i
0+0.1768i 0+0.1768i
-0.0676 + 0.1633i -0.1633 - 0.0676i
-0.1250+0.1250i  0.1250-0.12501
-0.1633 +0.06761  0.0676 + 0.16331

Columns 3-4

0.1768 0.1768

0.1633 +0.06761 -0.0676 + 0.1633i
0.1250 +0.1250i -0.1250 - 0.1250i
0.0676 + 0.16331  0.1633 - 0.0676i
0-0.1768i 0-0.1768i
0.0676-0.16331  0.1633 + 0.06761
0.1250-0.1250i -0.1250 +0.1250i
0.1633 - 0.06761 -0.0676 - 0.1633i

ans(:,:,2,4) =

[788] columns 1-2
0.1768 0.1768
-0.0676 +0.16331 -0.1633 - 0.0676i
-0.1250-0.1250i  0.1250 + 0.12501
0.1633 - 0.06761 -0.0676 - 0.1633i
0+0.1768i 0+0.1768i
- 0.1633 -0.06761 0.0676 - 0.1633i
0.1250-0.1250i -0.1250+0.1250i
0.0676 +0.1633i  0.1633 - 0.0676i

Columns 3-4

0.1768 0.1768

-0.0676 + 0.1633i -0.1633 - 0.06761
-0.1250-0.1250i  0.1250 + 0.1250i

[789]
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[790]

[791]
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0.1633 - 0.06761 -0.0676 - 0.1633i
0-0.1768i 0-0.1768i
0.1633 +0.0676i -0.0676 + 0.1633i
-0.1250+0.1250i  0.1250 - 0.1250i
-0.0676 - 0.1633i -0.1633 + 0.0676i
ans(:,;,3,4)=

columns 1-2

0.1768 0.1768

-0.1633 -0.0676i  0.0676 - 0.1633i
0.1250+0.1250i -0.1250 - 0.12501

-0.0676 - 0.1633i -0.1633 + 0.0676i

0+0.1768i 0+0.1768i

0.0676 - 0.16331  0.1633 + 0.0676i

-0.1250 + 0.1250i  0.1250 - 0.1250i
0.1633 - 0.0676i -0.0676 - 0.1633i

Columns 3-4

0.1768 0.1768
-0.1633-0.0676i  0.0676 - 0.1633i
0.1250 + 0.1250i -0.1250 - 0.1250i
-0.0676 - 0.1633i -0.1633 + 0.0676i
0-0.1768i 0-0.1768i
-0.0676 + 0.1633i -0.1633 - 0.0676i
0.1250 - 0.1250i -0.1250 + 0.1250i
-0.1633+0.0676i  0.0676 + 0.1633i

ans(:,,4.4) =

Columns 1-2
0.1768 0.1768
0.0676 - 0.1633i  0.1633 + 0.0676i
-0.1250-0.1250i  0.1250 +0.1250i
-0.1633 + 0.0676i  0.0676 + 0.1633i

0+ 0.1768i 0+0.1768i

0.1633 + 0.06761 -0.0676 + 0.1633i
0.1250-0.1250i -0.1250 + 0.1250i
-0.0676 - 0.16331 -0.1633 + 0.06761
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Columns 3-4
0.1768

266

0.1768

0.0676 - 0.1633i  0.1633 + 0.0676i

-0.1250 - 0.1250i
-0.1633 + 0.0676i
0-0.1768i

-0.1633 - 0.0676i
-0.1250 + 0.1250i
0.0676 + 0.1633i

ans(:,;,1,5)=

Columns 1-2
0.1768
0.1250 +0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i
0.1768
0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i

[792]

Columns 3-4
0.1768

0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i
-0.1768

-0.1250 - 0.1250i
-0.0000 - 0.1768i
0.1250 - 0.1250i

ans(:,;,2,5) =

Columns 1-2
0.1768

0.1250 +0.1250i
0.0676 + 0.1633i
0-0.1768i
0.0676 - 0.1633i
0.1250 - 0.12501
0.1633 - 0.0676i

0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i

0.1250 +0.1250i

0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i

0.1250 + 0.1250i

0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.12501
-0.1768
0.1250 - 0.1250i
0.0000 + 0.1768i

-0.1250 - 0.1250i

0.1768

-0.1250 + 0.1250i  -0.1250 - 0.1250i

-0.0000 - 0.1768

i 0.0000+0.1768i

0.1250+0.1250i  0.1250 - 0.1250i

[793]
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0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.1250i

0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

Columns 3-4
0.1768

-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.1250i
-0.1768

0.1250 - 0.12501
0.0000 + 0.1768i
-0.1250 - 0.12501

ans(:,:,3,5) =

[794]

Columns 1-2
0.1768

0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250- 0.1250i
-0.1768
0.1250 + 0.1250i

-0.0000 - 0.1768i
-0.1250 + 0.1250i

0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i
0.1768
0.1250- 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i

Columns 3-4
0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
-0.1768

0.1250 + 0.12501
-0.0000 - 0.1768i
-0.1250 + 0.1250i

ans(:,;,4,5) =

[795]

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i
-0.1768
-0.1250 + 0.1250i
0.0000 + 0.1768i
0.1250 +0.1250i

267
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Columns 1-2
0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i
0.1768
0.1250 - 0,1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i

Columns 3-4
0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i

268

0.1768
0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i

0.1768
0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i

0.1768

0.1250 + 0.1250i
0.0000 + 0.1768i

-0.1250-0.1250i -0.1250 + 0.1250i

-0.1768
-0.1250 + 0.1250i

-0.1768

-0.1250 - 0.1250i

0.0000 + 0.1768i -0.0000 - 0.1768i

0.1250 + 0.1250i

ans(:,;,1,6) =
[796]

Columns 1-2
0.1768

0.1250 - 0.1250i

0.1768

0.1250 + 0.1250i
0.0000 + 0.17681
-0.1250 + 0.1250i

0+0.1768i
-0.1250 + 0.1250i
-0.1768 + 0.0000i
-0.1250 - 0.1250i

Columns 3-4
0.1768

-0.1250 + 0.1250i

-0.0000 - 0.1768i

0.1250 + 0.12501
0+0.1768i

-0.1250 - 0.1250i

0.1768 - 0.00001

-0.1250 + 0.12501

0.1768

0.1250 + 0.1250i  -0.1250 + 0.1250i
0.0000 + 0.1768i -0.0000 - 0.1768i

-0.1250 + 0.1250i

0.1250 +0.1250i

0-0.1768i 0-0.1768i
0.1250-0.1250i  0.1250 + 0.1250i

[797]
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0.1768 - 0.0000i
0.1250 + 0.1250i

ans(:,:,2,6) =

Columns 1-2
0.1768

-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.1250i
0+ 0.17681
-0.1250 - 0.1250i
0.1768 - 0.0000i
-0.1250 + 0.1250i

[798] Columns 3-4
0.1768

-0.1250 + 0.12501
-0.0000 - 0.17681
0.1250 +0.1250i

0-0.1768i

0.1250 +0.1250i
-0.1768 + 0.0000i
0.1250 - 0.1250i

ans(:,:,3,6) =

Columns 1-2
0.1768

-0.1250 - 0.12501
0.0000 + 0.1768i
0.1250 - 0.1250i

0+ 0.1768i
0.1250- 0.12501

-0.1768 + 0.0000i

0.1250 +0.12501

Columns 3-4
0.1768

[799]

269

-0.1768 + 0.0000i
0.1250 - 0.1250i

0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250-0.1250i

0+0.1768i

0.1250 - 0.1250i
-0.1768 + 0.00001
0.1250 + 0.1250i

0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
0-0.1768i
-0.1250 + 0.1250i
0.1768 - 0.0000i
-0.1250 - 0.1250i

0.1768
0.1250 - 0.12501
-0.0000 - 0.1768i

-0.1250 - 0.1250i

0+0.1768i
0.1250 + 0.1250i
0.1768 - 0.00001
0.1250 - 0.1250i

0.1768
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[800]

[801]

270
-0.1250-0.12501  0.1250 - 0.1250i
0.0000 +0.17681 -0.0000 - 0.1768i
0.1250 -0.12501 -0.1250-0.1250i
0-0.1768i 0-0.1768i
-0.1250 + 0.1250i -0.1250 - 0.1250i
0.1768 - 0.0000i -0.1768 + 0.0000i
-0.1250 - 0.1250i -0.1250 + 0.1250i
ans(,:,4,6) =
Columns 1-2
0.1768 0.1768
0.1250-0.1250i  0.1250 + 0.1250i
-0.0000 - 0.1768i  0.0000 + 0.1768i
-0.1250 - 0.1250i -0.1250 + 0.1250i
0+0.1768i 0+ 0.17681

0.1250 + 0.1250i
0.1768 - 0.0000i
0.1250 - 0.1250i

Columns 3-4
0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i
0-0.1768i
-0.1250 - 0.1250i
-0.1768 + 0.0000i
-0.1250 + 0.1250i

ans(:,;,1,7) =

Columns -2
0.1768

-0.1250 + 0.12501
-0.1768 + 0.0000i
-0.1250 - 0.1250i

0.1768
0.1250 + 0.12501
0.0000 + 0.1768i
-0.1250 + 0.1250i
0-0.1768i
0.1250 - 0.1250i
0.1768 - 0.0000i
0.1250 + 0.1250i

0.1768

0.0676 +0.16331 -0.1633 + 0.0676i
-0.1250 + 0.12501  0.1250 - 0.1250i

-0.1633 - 0.0676i

0.1768

-0.0676 + 0.1633i
0.1768
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0.0676 + 0.1633i

-0.1250 + 0.1250i
-0.1633 - 0.0676i

Columns 3-4
0.1768

0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i
-0.1768

-0.0676 - 0.1633i
0.1250 - 0.1250i
0.1633 + 0.0676i

ans(:,;,2,7) =

Columns 1-2

0.1768

-0.1633 + 0.0676i
0.1250 - 0.12501

-0.0676 + 0.1633i
0.1768

-0.1633 + 0.0676i
0.1250 - 0.1250i

-0.0676 + 0.16331

[802]

Columns 3-4
0.1768

-0.1633 + 0.0676i
0.1250 - 0.12501
-0.0676 + 0.1633i
-0.1768

0.1633 - 0.06761
-0.1250 + 0.1250i
0.0676 - 0.1633i

ans(:,:,3,7) =

[803]

-0.1633 + 0.0676i
0.1250 - 0.1250i

-0.0676 + 0.1633i

0.1768

-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 +0.1633i

-0.1768

0.1633 - 0.0676i
-0.1250 + 0.1250i
0.0676 - 0.1633i

0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i

0.1633 + 0.06761

0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i

0.1633 + 0.06761

0.1768

-0.0676 - 0.1633i
-0.1250 + 0.1250i

0.1633 + 0.06761
-0.1768

0.0676 + 0.1633i

0.1250 - 0.1250i

-0.1633 - 0.0676i
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Columns 1-2

0.1768

-0.0676 - 0.1633i

-0.1250 + 0.12501
0.1633 + 0.0676i
0.1768

-0.0676 - 0.1633i

-0.1250 + 0.1250i
0.1633 + 0.0676i

Columns 3-4
0.1768

272

0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i

0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i

0.1768

-0.0676 - 0.1633i
-0.0676 - 0.1633i
0.1633 + 0.0676i
-0.1768

0.0676 + 0.1633i
0.1250 - 0.1250i
-0.1633 - 0.0676i

0.1633 - 0.0676i
0.1633 - 0.0676i
0.0676 - 0.1633i
-0.1768
-0.1633 + 0.0676i
-0.1250 + 0.1250i
-0.0676 + 0.1633i

ans(;,:,4,7) =

[804]

Columns 1-2
0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i
0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i

Columns 3-4
0.1768
0.1633 - 0.0676i

0.1768
0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i

0.1768
0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i

0.1768

0.0676 + 0.1633i

0.1250 - 0.1250i -0.1250 + 0.1250i
0.0676 - 0.16331 -0.1633 - 0.0676i

-0.1768

[805]

-0.1768
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-0.1633 +0.06761 -0.0676 - 0.1633i
-0.1250+0.1250i  0.1250 - 0.1250i
-0.0676 + 0.16331  0.1633 + 0.0676i

ans(:,:,1,8) =

Columns 1-2

0.1768 0.1768

0.0676 + 0.16331 -0.1633 + 0.0676i
-0.1250+0.1250i  0.1250 - 0.1250i
-0.1633 -0.06761 -0.0676 + 0.1633i

0+ 0.1768i 0+ 0.1768i

-0.1633 + 0.0676i -0.0676 - 0.1633i
-0.1250-0.1250i  0.1250 + 0.1250i

0.0676 - 0.1633i -0.1633 - 0.0676i

[806]

Columns 3-4
0.1768 0.1768

0.0676 +0.1633i -0.1633 + 0.0676i
-0.1250 + 0.12501  0.1250 - 0.1250i
~0.1633 - 0.06761 -0.0676 + 0.1633i
0-0.1768i 0-0.1768i
0.1633 - 0.06761  0.0676 + 0.1633i
0.1250 + 0.12501 -0.1250 - 0.1250i
-0.0676+0,1633i  0.1633 + 0.0676i

ans(:,:,2,8) =

Columns 1-2

0.1768 0.1768
-0.1633 + 0.0676i -0.0676 - 0.1633i

273

0.1250 - 0.1250i - 0.1250 + 0.1250i
-0.0676 + 0.16331  0.1633 + 0.0676i

0+0.1768i

0+0.1768i
-0.0676 - 0.16331  0.1633 - 0.0676i

0.1250 + 0.1250i -0.1250 - 0.1250i
-0.1633 - 0.0676i -0.0676 + 0.1633i

Columns 3-4

[807]
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274

0.1768 0.1768

-0.1633 + 0.0676i -0.0676 - 0.1633i
0.1250 - 0.12501 -0.1250 + 0.1250i
-0.0676 +0.16331  0.1633 + 0.0676i
0-0.1768i 0-0.1768i

0.0676 +0.1633i -0.1
-0.1250 - 0.1250i 0.

633 + 0.0676i
1250 + 0.1250i

0.1633 + 0.0676i  0.0676 - 0.1633i

ans(:,:,3,8) =

Columns 1-2
0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i
0.1633 + 0.0676i
0+0.1768i
0.1633 - 0.0676i
-0.1250 - 0.1250i
-0.0676 + 0.1633i

[808]

Columns 34

0.1768

-0.0676 - 0.16331
-0.1250 + 0.12501
0.1633 + 0.0676i
0-0.1768i

-0.1633 + 0.06761
0.1250 + 0.1250i -

0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i
0+0.1768i

0.0676 + 0.16331
0.1250 + 0.1250i
0.1633 + 0.0676i

0.1768
0.1633 - 0.0676i
0.1250 - 0.12501
0.0676 - 0.1633i
0-0.1768i
-0.0676 - 0.1633i
0.1250 - 0.1250i

0.0676 - 0.16331 -0.1633 - 0.0676i

ans(:,:,4,8) =

Columns 1-2
0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i

0.1768
0.0676 + 0.1633i
-0.1250 + 0.1250i

0.0676 - 0.16331 -0.1633 - 0.0676i
0+0.1768i 0+0.1768i

[809]
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0.0676 +0.1633i
0.1250 + 0.1250i
0.1633 + 0.0676i

Columns 3-4
0.1768

0.1633 - 0.0676i
0.1250 - 0.1250i

0.1768

0.0676 + 0.1633i
-0.1250 + 0.1250i

0.0676 - 0.16331 -0.1633 - 0.0676i

0-0.1768i

-0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 - 0.0676i

[810] - Rank 5

ans(:,;,1)=

Colums 1-3
0.1581
0.1581
0.1581
0.1581
0.1581
0.1581
0.1581
0.1581

Colums 4-5
0.1581
0+0.1581i
-0.1581
0-0.1581i
-0.1581
0-0.1581i
0.1581
0+0.1581i

[811]

0-0.1768i

0.1581
0.1581
0.1581
0.1581
-0.1581
-0.1581
-0.1581
-0.1581

0.1581
-0.1581
0.1581
-0.1581
0.1581
-0.1581
0.1581
-0.1581

-0.1633 + 0.0676i
-0.1250 - 0.1250i
0.0676 - 0.1633i

0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 + 0.1633i

0.1581
0+0.1581i

-0.1581
0-0.1581i

0.1581
0+ 0.1581i

-0.1581
0-0.1581i
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ans(:,:,2) =

Colums 1-3
0.1581
0.1118+0.1118i
0.0000 + 0.1581i
-0.1118 + 0.1118i
0.1581
0.1118 +0.1118i
0.0000 + 0.1581i
-0.1118 +0.1118i

Colums 4-5
0.1581
-0.1118 +0.1118i
-0.0000 - 0.1581i
0.1118+0.1118i
-0.1581
0.1118-0.1118i
0.0000 + 0.1581i
-0.1118 - 0.1118i
[812] ans(:,;,3) =
Colums 1-3
0.1581
0.1461 + 0.0605i
0.1118 + 0.1118i
0.0605 + 0.1461i
0.1581
0.1461 + 0.0605i
0.1118 +0.1118i
0.0605 + 0.1461i

Colums 4-5
0.1581

-0.0605 + 0.1461i
-0.1118 - 0.1118i
0.1461 - 0.0605i

[813]

-0.1118 +0.1118i

-0.1118 - 0.1118i
-0.0000 - 0.1581i
0.1118 - 0.1118i
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0.1581
0.1118 + 0.1118i
0.0000 + 0.15811i

-0.1581

0.1581
-0.1118-0.1118i
0.0000 + 0.1581i
0.1118 - 0.1118i

0.1581

-0.1118 - 0.1118i
0.0000 + 0.1581i
0.1118-0.1118i

0.1581
0.1461 + 0.0605i
0.1118 +0.1118i
0.0605 + 0.1461i
-0.1581
-0.1461 - 0.0605i
-0.1118 - 0.1118i
-0.0605 - 0.1461i

0.1581

-0.1461 - 0.0605i
0.1118 + 0.1118i
-0.0605 - 0.1461i

0.1581
0.1118 + 0.1118i
-0.0000 - 0.1581i

0.1118 + 0.1118i

0.1581

-0.1118 + 0.1118i
-0.0000 - 0.1581i
0.1118 +0.1118i

0.1581
-0.0605 + 0.1461i
-0.1118 - 0.1118i

0.1461 - 0.0605i

0.1581

-0.0605 + 0.1461i
-0.1118 - 0.1118i
0.1461 - 0.0605i
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-0.1581 0.1581
0.0605 - 0.1461i -0.1461 - 0.0605i
0.1118 +0.11181  0.1118 + 0.1118i
-0.1461 +0.06051 -0.0605 - 0.1461i
ans(:,:,4) =
Colums 1-3

0.1581 0.1581 0.1581 0.1581
0.1581

0.0605 + 0.1461i  0.0605 + 0.1461i -0.1461 + 0.06051 -0.1461 + 0.0605i -0.0605 -
0.1461i

-0.1118 +0.11181 -0.1118+0.1118i  0.1118 - 0.1118i
-0.1461 - 0.0605i -0.1461 - 0.0605i -0.0605 + 0.1461i
0.1581 -0.1581 0.1581
0.0605 + 0.14611  -0.0605 - 0.1461i -0.1461 + 0.0605i
-0.1118+0.1118i  0.1118-0.1118i  0.1118 - 0.1118i
-0.1461 - 0.06051  0.1461 +0.06051 -0.0605 + 0.1461i

[814] Colums 4-5
0.1581 0.1581
-0.1461 + 0.0605i -0.0605 - 0.1461i
0.1118 -0.1118i -0.1118 +0.1118i
-0.0605 + 0.1461i  0.1461 + 0.0605i
-0.1581 0.1581
0.1461 - 0.06051 -0.0605 - 0.1461i
-0.1118 +0.1118i -0.1118 +0.1118i
0.0605 - 0.14611  0.1461 + 0.0605i

- Rank 6

ans(:,.,1) =

Columns 1-3
0.1443 0.1443 0.1443
0.1443 0.1443 0+ 0.1443i
0.1443 0.1443 -0.1443
0.1443 0.1443 0-0.1443i
0.1443 -0.1443 0.1443

[815]
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0.1443 -0.1443
0.1443 -0.1443
0.1443 -0.1443
Colums 4-6
0.1443 0.1443
0+0.14431 -0.1443
-0.1443 0.1443
0-0.14431 -0.1443
-0.1443 0.1443
0-0.1443i -0.1443
0.1443 0.1443
0+0.14431 -0.1443
ans(:,:,2) =
[816] Columns 1-3
0.1443 0.1443

0.1021 +0.1021i
0.0000 + 0.1443i
-0.1021 +0.1021i
0.1443

0.1021 +0.1021i

0.0000 + 0.1443i
-0.1021 +0.1021i

Colums 4-6
0.1443

-0.1021 +0.1021i
-0.0000 - 0.1443i
0.1021 + 0.1021i
-0.1443

0.1021 - 0.1021i
0.0000 + 0.1443i
-0.1021 - 0.1021i

0.1443

0.1443

ans(:,;,3) =

Columns 1-3

[817]

0.1021 +0.1021i
0.0000 + 0.1443i
-0.1021 +0.1021i
-0.1443
-0.1021 - 0.1021i
-0.0000 - 0.1443i
0.1021 - 0.1021i

-0.1021 - 0.1021i
0.0000 + 0.1443i
0.1021 - 0.1021i

-0.1021 - 0.1021i
0.0000 + 0.1443i
0.1021 - 0.10211
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0+0.1443i
-0.1443
0 - 0.1443i

0.1443
-0.1443
0.1443
-0.1443
-0.1443
0.1443
-0.1443
0.1443

0.1443
-0.1021 + 0.1021i
-0.0000 - 0.1443i
0.1021 +0.1021i

0.1443

-0.1021 +0.10211
-0.0000 - 0.1443i
0.1021 + 0.1021i

0.1443
-0.1021 - 0.1021i
0.0000 + 0.1443i
0.1021 - 0.1021i
-0.1443
0.1021 +0.1021i
-0.0000 - 0.1443i
-0.1021 + 0.1021i
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0.1443 0.1443 0.1443
0.1334 +0.05521  0.1334 +0.0552i -0.0552+0.1334i
0.1021 +0.1021i  0.1021 +0.1021i -0.1021 - 0.1021i
0.0552+0.1334i  0.0552+0.1334i  0.1334-0.0552i
0.1443 -0.1443 0.1443
0.1334 +0.0552i -0.1334-0.0552i -0.0552+ 0.1334i
0.1021 4+ 0.1021i -0.1021 - 0.1021i -0.1021 - 0.1021i
0.0552+0.1334i -0.0552-0.1334i  0.1334 - 0.0552i

Colums 4-6

0.1443 0.1443 0.1443
-0.0552 +0.1334i -0.1334-0.0552i -0.1334-0.0552i
-0.1021 -0.10213  0.1021 4+ 0.1021i  0.1021 + 0.1021i
0.1334-0.0552i -0.0552-0.13341 -0.0552-0.1334i
-0.1443 0.1443 -0.1443
0.0552-0.1334i -0.1334-0.0552i 0.1334 +0.0552i
0.1021 +0.1021i  0.1021 +0.1021i -0.1021 - 0.1021i
-0.1334 + 0.05521 -0.0552-0.1334i  0.0552 + 0.1334i

ans(:,,4) =

Columns 1-3
0.1443 0.1443 0.1443
0.0552+0.13341  0.0552+0.1334i -0.1334 +0.0552i
-0.1021 +0.10211  -0.1021 +0.1021i  0.1021 - 0.1021i
-0.1334 - 0.0552i -0.1334 - 0.0552i -0.0552 + 0.1334i
0.1443 -0.1443 0.1443
0.0552+0.1334i -0.0552-0.1334i -0.1334 + 0.0552i
-0.1021 +0.1021i  0.1021-0.1021i  0.1021 - 0.1021i
-0.1334-0.0552i  0.1334 + 0.0552i -0.0552 +0.1334i

Colums 4-6

0.1443 0.1443 0.1443
-0.1334 + 0.05521 -0.0552-0.1334i -0.0552 - 0.1334i
0.1021-0.1021i -0.1021+0.10211 -0.1021+0.1021i
-0.0552+0.1334i  0.1334 +0.0552i  0.1334+0.0552i
-0.1443 0.1443 -0.1443
0.1334 - 0.0552i -0.0552-0.1334i  0.0552 +0.1334i
-0.1021 +0.1021i -0.1021 4+ 0.1021i  0.1021 - 0.1021i

PCT/KR2011/003272
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0.0552-0.1334i  0.1334 +0.0552i

-Rank 7
ans(:,,1) =

Columns 1-3
0.1336
0.1336
0.1336
0.1336
0.1336
0.1336
0.1336
0.1336

[820]
Colums 4-7

0.1336

0+0.1336i -0.1336

-0.1336
0-0.1336i -0.1336
-0.1336
0-0.13361 -0.1336
0.1336

0+0.13361 -0.1336

ans(:,:,2) =

Columns 1-3
0.1336
0.0945 + 0.0945i
0.0000 + 0.13361
-0.0945 + 0.0945i
0.1336
0.0945 + 0.09451
0.0000 + 0.1336i
-0.0945 + 0.0945i

[821]

0.1336
0.1336
0.1336
0.1336
-0.1336
-0.1336
-0.1336
-0.1336

0.1336

0.1336

0.1336

0.1336

0.1336
0.0945 +0.09451
0.0000 + 0.1336i
-0.0945 + 0.0945i
-0.1336
-0.0945 - 0.0945i
-0.0000 - 0.1336i
0.0945 - 0.0945i

-0.1334 - 0.0552i

PCT/KR2011/003272

0.1336
0+0.1336i
-0.1336
0-0.1336i
0.1336
0+0.1336i
-0.1336
0-0.1336i
0.1336 0.1336
0-0.1336i
0.1336 -0.1336
0+0.1336i
-0.1336 0.1336
0-0.1336i
-0.1336 -0.1336
0+0.1336i
0.1336
-0.0945 + 0.0945i
-0.0000 - 0.1336i
0.0945 + 0.0945i
0.1336
-0.0945 + 0.0945i
-0.0000 - 0.1336i
0.0945 + 0.0945i
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Colums 4-7
0.1336 0.1336 0.1336 0.1336
-0.0945 + 0.09451 -0.0945-0.0945i -0.0945-0.0945i  0.0945 - 0.0945i
-0.0000 - 0.1336i  0.0000 + 0.13361  0.0000 + 0.1336i -0.0000 - 0.1336i
0.0945+0.09451  0.0945-0.0945i  0.0945-0.09451 -0.0945 - 0.0945i
-0.1336 0.1336 -0.1336 0.1336
0.0945 - 0.09451 -0.0945-0.0945i 0.0945 +0.09451  0.0945 - 0.0945i1
0.0000 + 0.13361  0.0000 + 0.1336i -0.0000 - 0.1336i -0.0000 - 0.1336i
-0.0945 - 0.09451  0.0945-0.09451 -0.0945 +0.0945i -0.0945 - 0.0945i
ans(:,:,3) =
Columns 1-3

0.1336 0.1336 0.1336

0.1235+0.05111  0.1235+0.0511i -0.0511 + 0.1235i

0.0945 +0.0945i  0.0945 +0.09451 -0.0945 - 0.0945i

0.0511 +0.12351  0.0511+0.12351  0.1235-0.0511i

0.1336 -0.1336 0.1336

0.1235+0.0511i -0.1235-0.0511i -0.0511 + 0.1235i

0.0945 + 0.09451 -0.0945 - 0.09451 -0.0945 - 0.0945i

0.0511 +0.1235i

[822]
Colums 4-7

0.1336

-0.0511 + 0.1235i
-0.0945 - 0.0945i
0.1235-0.05111
-0.1336

0.0511 - 0.12351
0.0945 + 0.0945i
-0.1235+0.0511i

ans(:,.,4) =

Columns 1-3
0.1336

0.0511 +0.1235i
-0.0945 + 0.0945i
-0.1235 - 0.0511i

[823]

-0.0511 - 0.1235i

0.1336
-0.1235 - 0.0511i
0.0945 + 0.0945i
-0.0511 - 0.1235i
0.1336
-0.1235-0.05111
0.0945 + 0.0945i
-0.0511 - 0.1235i

0.1336

-0.1235-0.0511

0.0511 +0.1235i
-0.0945 + 0.0945i

0.1235 - 0.0511i

0.1336 0.1336
-0.1235-0.0511i  0.0511 - 0.1235i
0.0945 + 0.09451  -0.0945 - 0.0945i
-0.0511 - 0.12351 -0.1235 +0.0511i
-0.1336 0.1336

0.1235+0.05111
-0.0945 - 0.0945i
0.0511 + 0.1235i

0.0511 - 0.1235i
-0.0945 - 0.0945i
-0.1235+ 0.0511i

0.1336
-0.1235 + 0.0511i
0.0945 - 0.0945i

i -0.0511 +0.1235i
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0.1336 -0.1336 0.1336

0.0511 +0.1235i -0.0511-0.12351 -0.1235+0.0511i
-0.0945 +0.0945i  0.0945 - 0.09451  0.0945 - 0.0945i
-0.1235-0.0511i  0.1235+0.0511i -0.0511 + 0.1235i

Colums 4-7

0.1336 0.1336 0.1336 0.1336
-0.1235+0.0511i  -0.0511 -0.12351 -0.0511-0.12351  0.1235-0.0511i
0.0945 - 0.09451 -0.0945 +0.09451 -0.0945+0.0945i  0.0945 - 0.0945i
-0.0511+0.12351  0.1235+0.0511i  0.1235+0.0511i  0.0511 -0.1235i
-0.1336 0.1336 -0.1336 0.1336
0.1235-0.05111 -0.0511-0.12351 0.0511+0.1235i 0.1235-0.0511i
-0.0945 +0.09451 -0.0945+ 0.0945i  0.0945 - 0.09451  0.0945 - 0.0945i
0.0511-0.12351  0.1235+0.0511i -0.1235-0.0511i  0.0511 - 0.12351

- Rank 8

ans(:,;,1) =

Columns 1-4

0.1250 0.1250 0.1250 0.1250
0.1250 0.1250 0.12501 0.1250i
0.1250 0.1250 -0.1250 -0.1250
0.1250 0.1250 -0.12501 -0.1250i
0.1250 -0.1250 0.1250 -0.1250
0.1250 -0.1250 0.1250i - 0.12501
0.1250 -0.1250 -0.1250 0.1250
0.1250 -0.1250 - 0.12501 0.1250i
Columns 5-8

0.1250 0.1250 0.1250 0.1250
-0.1250 -0.1250 - 0.1250i -0.1250i
0.1250 0.1250 -0.1250 -0.1250
-0.1250 -0.1250 0.1250i 0.1250i
0.1250 -0.1250 0.1250 -0.1250
-0.1250 0.1250 -0.12501 0.1250i
0.1250 -0.1250 -0.1250 0.1250
-0.1250 0.1250 0.1250i -0.1250i

FIG. 4 illustrates an example of a communication method of a receiver and a
transmitter that share channel information using two codebooks.

Referring to FIG. 4, the transmitter and the receiver may maintain a memory storing
a first codebook C; and a second codebook C,.

At 420, the receiver may generate a first precoding matrix indicator from the first
codebook C,, and may generate a second precoding matrix indicator from the second
codebook C, based on a state of a channel formed from the transmitter to the receiver.
In this example, the first precoding matrix indicator may indicate one of first

codewords included in the first codebook C,, and the second precoding matrix



WO 2011/136627 PCT/KR2011/003272

[828]

[829]

[830]

[831]

[832]

283

indicator may indicate one of second codewords included in the second codebook C..
A combination of the first precoding matrix indicator and the second precoding matrix
indicator may indicate a recommended precoding matrix. For example, when the first
precoding matrix indicator indicates W, and the second precoding matrix indicator
indicates W,, the recommended precoding matrix W may be calculated as W, W,.

At 430, the receiver may transmit the first precoding matrix indicator and the second
precoding matrix indicator to the transmitter. The receiver may further transmit
channel quality information indicating the quality of the channel and a rank indicator
indicating a preferred rank.

At 440, the transmitter may extract W, from the first codebook C,, and extract W,
from the second codebook C,, based on the first precoding matrix indicator and the
second precoding matrix indicator and then generate a precoding matrix W based on W
1 and W,, As described above, W may correspond to a function of W, and W,, for
example, W=W W,

At 450, the transmitter may precode at least one data stream based on the precoding
matrix W and may transmit data. The transmitter may transmit the data using a
plurality of transmit antennas, for example, 2, 4, 8, and the like.

An example in which the first codebook C, and the second codebook C, inde-
pendently exist is described. As described above, the receiver may transmit, to the
transmitter, the first precoding matrix indicator indicating the first codeword W,
included in the first codebook C; and the second precoding matrix indicator indicating
the second codeword W, included in the second codebook C,. The transmitter may
extract the first codeword W, from the first codebook C,, and extract the second
codeword W, from the second codebook C,, based on the first precoding matrix
indicator and the second precoding matrix indicator and then calculate the precoding
matrix W according to a predetermined function, for example, W=W;W,. The
calculated precoding matrix may be used to precode a data stream.

As another example, the overall codebook C in which the first codebook C; and the
second codebook C, are integrated may exist. That is, probable candidates of the
precoding matrix W may be calculated and thereby be pre-stored as the overall
codebook C. In this example, the precoding matrix candidates included in the overall
codebook C may be indicated by the first precoding matrix indicator and the second
precoding matrix indicator. To indicate one of the candidates included in the overall
codebook C, the receiver may transmit the first precoding matrix indicator and the
second precoding matrix indicator to the transmitter. The transmitter may extract one
of the candidates based on the first precoding matrix indicator and the second
precoding matrix. The extracted candidate may be used to precode a data stream as a

precoding matrix.
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Accordingly, an example in which the first codebook C; and the second codebook C,
are stored in the transmitter and the receiver may exist. An example in which the
overall codebook C instead of the first codebook C,; and the second codebook C, is
stored may exist. In the above examples, only difference lies in that the precoding
matrix W is calculated by substantially using W; and W,. Accordingly, to store the
overall codebook C in the transmitter and the receiver may be understood to be sub-
stantially equivalent to store the first codebook C, and the second codebook C, in the
transmitter and the receiver.

Reporting modes

As described above, the receiver may feed back, to the transmitter, a rank indicator, a
first precoding matrix indicator, a second precoding matrix indicator, channel quality
information (CQI), and the like. Hereinafter, a variety of reporting modes will be in-
troduced.

1. PUCCH 1-1 sub-mode 2

In PUCCH 1-1 sub-mode 2, the receiver may feed back, to the transmitter via a
physical uplink control channel (PUCCH), a rank indicator, a first precoding matrix
indicator extracted from a subset of a first codebook C;, a second precoding matrix
indicator extracted from a subset of a second codebook C,, CQI, and the like. That is,
the receiver may use a previously fed back rank indicator as a presumption. CQI cor-
responds to CQI_s and denotes subband CQI.

- For each rank, the subset of the first codebook C, and the subset of the second
codebook C, may guarantee the whole payload size for the first precoding matrix
indicator, the second precoding matrix indicator, and CQI(s) to be used within
maximum N bits, for example, 11 bits.

* For each rank, the subset of the first codebook C, and the subset of the second
codebook C, may be fixed.

* For each rank the subset of the first codebook C, and the subset of the second
codebook C, may be independently present or may be integrated and thereby be
present.

2. PUCCH 1-1 sub-mode 1

In PUCCH 1-1 sub-mode 1, the first precoding matrix indicator and the rank

indicator may be fed back from the receiver to the transmitter in the same subframe.
To determine the subset of the first codebook C, and the subset of the second
codebook C, from the first codebook C, and the second codebook C, may be
performed dependent on a final codebook design. In particular, it may be performed to
guarantee that the whole payload size may sufficiently decrease.
- A recommended precoding matrix may be indicated in two subframes based on the

previously fed back rank indicator.
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* In one subframe, the rank indicator and the first precoding matrix indicator
extracted from the subset of the first codebook C; may be commonly encoded and be
fed back from the receiver to the transmitter.

* In another subframe, wideband CQI and the second precoding matrix indicator
extracted from the subset of the second codebook C, may be fed back from the receiver
to the transmitter. When the subset of the second codebook C, includes only a single
element, the second precoding matrix indicator may not be fed back.

3. PUCCH 2-1 sub-mode 1

In PUCCH 2-1 sub-mode 1, a recommended precoding matrix may be indicated in

three subframes based on the previously fed back rank indicator.

* In one subframe, the rank indicator and a one-bit precoder type indicator (PTI) may
be fed back from the receiver to the transmitter. The PTI may have a single bit size and
information to be fed back may be determined based on a value of PTI.

* In another subframe, when PTI = '0), the first precoding matrix indicator extracted
from the subset of the first codebook C; may be reported(*fed back. When PTI ="'1",
the second precoding matrix indicator extracted from the subset of the second
codebook C, and wideband CQI may be fed back from the receiver to the transmitter.

* In still another subframe, when PTI ='0', wideband CQI and the second precoding
matrix indicator extracted from the subset of the second codebook C, may be fed back
from the receiver to the transmitter. When PTI ='1', subband CQI and the second
precoding matrix indicator extracted from the subset of the second codebook C, may
be fed back from the receiver to the transmitter.

- When the transmitter has two and four transmit antennas, PTI may be regarded as

'1' and may not be separately signaled.

Codebook subset for ranks 1. 2. 3. and 4

1. Definition of for rank 1 and rank 2:

Wl(k)

Similar to the aforementioned suggestion 3, definition may be made as follows:
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B=[b, b - by]| ,

j27rmn
— 32
[B]1+m,l+n € ?

m=0,1,2,3,n=0,1,---31
1

X(k) c 2[b2kmod32 b(2k+l)mod32 b(2k+2)mod32 b(2k+3)m0d32:|

:k=0,1---,15

0 1 2 15
Cl,(l,z) = {Wl( ):W1( )>Wl( )5"'3W1( )}

In this example, [8] indicates an element present in an (1+m)® row and an (1+n)

1+m,l+n

t column among elements belonging to B, and b,(z=0, 1, 2, . ., 31) corresponds to a z®
column vector of the matrix B, and a mod b denotes a remainder when a is divided by
b.

2. Definition of for rank 3 and rank 4:

(k)
W,
Similar to the aforementioned suggestion 3, definition may be made as follows:
B =|:b0 b, - blS:l ’

2xmn

J
— 32
[B]1+m,1+n =€ ?

m=0,1,2,3,n=0,1,---15

X® < %[b%modls Dkrymoais b(4k+7)mod16]
:k=0,1,2,3
W = xX®
0 X®

A. Subset of first codebook and subset of second codebook for PUCCH 2-1 sub-

mode 1:

1. For ranks 2, 3, and 4, when the subset of the first codebook includes four bits and
the subset of the second codebook includes two bits:
1. For rank 2:
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[865] Hereinafter, the subset of the first codebook may be referred to as 'C," and the subset
of the second codebook may be referred to as 'C,'. The subset C, of the second

codebook may be defined as follows:

W&_C:_I_[Yl Yz}_l__[Yl YH
’ ’ \/_2_ Y1 _Yz ’\/5 le _jYz
(%, Y, e{ (8,8 ),(8,,8,)} or (V. Y,) e{ (5,.8,),(8,.8,)}

[868] 2. For rank 3:

[869]
1 |Y, Y,
erc"‘:{_ﬁﬁ{n Y}}
(YI’YZ)E{(eI’[el es])’(ezﬁ[ez eﬁ])’(e3’[e3 e7])’(e4’[e4 eS])}

W, <, { |
cflealer e])(ewles elblenfes e (eules el

[866]
[867]

[870]
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Waet {flf[Y H}
)<l eledler edee ele)(le ele))

or

Waetas {N{Y YJ}
W) e{le ele)(e elel(e ele)(e ele)

3. Forrank 4:

el 3]
]

Ye{ [e, le, e].[e; e ].[e, e] }
or
1 Y Y 1 Y Y
W, eC, , ———
{f V2 [ —Y} Va2 L‘Y —jY}}

Ye{ [e, e5].[e, e7]} orYe{ [e, e].[e, es]}

B. Subset of first codebook and subset of second codebook for PUCCH 1-1 sub-
mode 2:

1. For ranks 3 and 4, when the subset of the first codebook includes a single bit and

the subset of the second codebook includes three bits:

1. For rank 3:

C ={ W1(0)9W1(2)} Cl :{ Wl(l)a“/l(3)}

or

1Y Y,
W, EC2={-\/’§“|:Y1 "Yz} }
c (el’[el es])’(ez’[ez ee])’(e3’[e3 e7]),(e4,[e4 eg]),}
) {([e, el edelle ebelle abe)
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[876] 2. For rank 4:
[877] 0 2 _ O w3
¢ ={W1()>W1()} or G _{“Il » W, }

W. O 1Y Y 1Y Y
E =<4 —— , ——
2T 21Y =Y 205 —jY

Ye{[el es]’[ez e6]’[‘33 e7],[e4 eg]}

[878] ii. When the subset of the first codebook includes two bits and the subset of the
second codebook includes two bits:
[879] 1. For rank 1:

[880] C = { Wla),wl(s),Wl(m>,wl(14>} or C, ={ WO, WO, WO, W)
W, e(, = LY
2 €L, = NAR's
Ye{§,8,8,8,
or
[881]

e 44l

Ye{él,és} orYe{é €,

\-_-v-../

2. For rank 2

C = { W{”,WI.“),WIUUJ,Wl(”]} aC, :{ Wlm WH) W(”,Wl{”)}

w2t Xl )
ALY, v T, Y,
(Y],Yz)e{ (8, )(68)] or (¥, ¥ e{ (8,8 ).(6.8,)}

ar

[882]
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W el - 1 {Yl YzJ
=TI RLY, -y,
(Y Yo) e (8.8 )5(8:08,),(8:.8,) (848,

[883] 3. For rank 3:
[884]

{ W(O) Wl(”,Wl(z),Wl(”}

WEC{ k|

( el es ) (ez ez es]) (ez’[es e7]),(e4,[e4 es])}

Cl :\{ Wl(O) , Vvl(l) ’ VVI(Z) : Wl(3)}

W< {HY H}
(V) ef(enler el (ecle el)(enle e])(enle &)

or

C, = { WI(O)’WI(D,Wl(z),WG)}

[885]
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et {III[Y Yﬂ
V) e{le ele)le elele ele)le ele))

or

Cl — { W1(0)9 W1(1)9 W1(2), W1(3)}

wee-{Zgv %]
(Y. Y,)e{([es e)e)([es ele).(le; el.e).([es el

[886] 4. For rank 4:

[887] C = { WI(O),WIG),W@),WIG)}
wee{ A0 Nl
Ja2 Y -Y
YE{[el es],[ez e, [e; e,].[e, es]}
C = { WI(O),WI(”,WI(Z),WI(”}
[888]

Wae €= {\/"\/{Y —Y}’ —ﬁlﬁ{fz{ -TY}}
Ye{le elle, eforYe{[e, elfe, e

[889] iii. When the subset of the first codebook includes three bits and the subset of the

second codebook includes a single bit:
[890] 1. For rank 1:

[891]
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0 2 4 6 8 10 12 14
C] ={ Wl( )3W1( ),\V]( ),Wl( ),Wl( ),Wl( )’Wl( )’Wl( )}

w4

Ye{é.ée,
wee (43} 403
Ye{§}orYe{&}orYe{&}orYe(t,}

or

892]
1Y 11Y
e -y} v
Ye{ él} orYe{ éz} orYe{ 63} orYe{ e4}
[893]
[894]
[895] 2. For rank 2:
]

[896
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_ (0 2) 4 (6) 8) 10) 12 14
Cl —{ WI =W1 ’Wl ’Wl ’Wl( ’Wl( :Wl( )’Wl( )}

1 Y, Y, 1 Y, Y,
\/5\/—2— Yl —Yz ,\/5\/5 le ‘jYz
(Yl’YZ)E{(él’él )} or (YlﬁYz)E{(ézséz)}
or (Y, )e{(e3, )} or(]fl,Yz)e{(é4,é4)}

or

W,eC, =

1 Y, Y,
V2V2LY, -Y,
(Y.Y,)e {(él €, )a(és’és )} or (Y,Y,)e {(62,62),(64,64 )}

3. For rank 3 and rank 4:
The subset C, of the first codebook and the subset C, of the second codebook for
rank 3 and rank 4 may be the same as the subset C, of the 2-bit first codebook and the

W,e(C, =

subset C, of the 2-bit second codebook that are described above. For rank 3 and rank 4,
the subset C, of the first codebook may have only a size of two bits.

iv. When the subset of the first codebook includes four bits and the subset of the
second codebook includes zero bit:

1. For rank 1:
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0 1 2 15
Cl :{ Wl( )9W1( )9W1( )9"°9W1( )}

s[5

Ye{él} orYe{éz} orYe{é3} orYe{é4}

0 2 4 14)
C :{ Wl( ),Wl( ),Wl( ),,,,,Wl( }

with

[902]

weao ()

Ye{él}

[903] 2. For rank 2:
[904]
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[905]
[906]

[907]

[908]

[909]
[910]

[911]
[912]

[913]
[914]

[915]
[916]

[917]
[918]
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C ={ Wl(o),wl(l)awl(z)a”'an(ls)}
1y oy

\/5\/_2- Yl —Yz

(Ysz)E{(évél )} or (Ysz)E{(ézaéz)}

or (Yl,Yz)e{(é3,é3)} or (Yl,Yz)e{(é4,é4)}

3. For rank 3 and rank 4:
The subset C, of the first codebook and the subset C, of the second codebook for
rank 3 and rank 4 may be the same as the subset C, of the 2-bit first codebook and the

W,e(C, =

subset C, of the 2-bit second codebook that are described above. For rank 3 and rank 4,
the subset C, of the first codebook may have only a size of two bits.
C. Subset of first codebook for PUCCH 1-1 sub-mode 1 when a rank indicator and a

first precoding matrix indicator are commonly encoded:
1. Five bits of common encoding of rank indicator and first precoding matrix

indicator-example 1:
1. For rank 1 and rank 2:

_ 0 (2) 4 6 8 10 12 14
Cl _{\Vl sz 9W1()!W1()’W1()9W1( )’Wl( )9W1( )}
or
1 3 5 7 9 11 13 15
C, ={W1()’Wl()>wl()5wl( )sW1()sW1( )’Wl( ),Wl( )}
2. For rank 3 and rank 4:
— Vv(l) w3
C‘1 —{ 1 2 1
or

C = { Wl(l)’ W1(3)}

3. For rank 5 and rank 6:
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[919]
[920]

[921]
[922]

[923]
[924]

[925]
[926]

[927]
[928]

[929]
[930]

[931]
[932]

[933]
[934]

[935]
[936]

[937]
[938]
[939]
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_ (0) (1) (2) (3)
C ={ WO, WO w® wl
4. For rank 7:
0 1 2
C, :{ wl( )9W1()3W1( )}

5. For rank §:

C ={ W}

ii. Five bits of common encoding of rank indicator and first precoding matrix

indicator-example 2:
1. For rank 1 and rank 2:

C, = { Y © Wl(z), W1(4), WI(G), Wl(s) ’ Wl(m), W1(12) , W1(14)}
or

C, = { Wl(l)’ W1(3), WI(S), W1(7), W1(9), W1(11)9 W1(13) , W1(15)}
2. For rank 3 and rank 4:

— (0) (1) (2) (3)
C ={ W2, WO W W}
3. For rank 5 and rank 6:
— (0) (1) (2)

C, ={ WO, WO W}

4. For rank 7:
— (0)

¢, ={ W}

5. For rank 8:

¢ ={ W}

Other expressions
Detailed digits of the full first codebook C; and the full second codebook C, are
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expressed above using ans(;,;,n) for each of various ranks. The aforementioned
expression scheme may be complex and thus, the full first codebook C; and the full second

codebook C, are expressed below using a relatively simple expression scheme.

l ma y correspohd to a first precoding matrix indicator and 2 ma y cofrespond

to a second precoding matrix indicator. Py and Vm ma y be expressed as follows:
p p

0, =e/™’

sz[l J2mf32  jAm/32 e]6m1/32]T

In this example, the first codebook C; and the second codebook C, for rank 1 may be
simply expressed by the following tables. The following tables may represent the over all
codebook C in which the first codebook C; and the second codebook C, are integrated.

- First codebook C; and second codebook C, for rank 1:

SUBSTITUTE SHEET (RULE 26)
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1'1 f2
0 1 2 3 4 5 6 7
7 (D) (D (D) (D g7 (1 (D (D (1)
0—15 | Wy, Wi Wi 2 Was | Waymo | Pamn | Wane | Wz
1'1 1'2
8 9 10 11 12 13 14 15
77(1) 17(D) (1) (D 7-(1) 77 (D 7 (1 (1)
014 | Wyliao | Waon | Waijsez | Waves | Waeso | Pajess | Wz | Paess
s | omg | omg | me | e | owg | ome | e | owo

1 1
where W,,(,,)n = —I:

J8

Vin
PV

- First codebook C; and second codebook C; for rank 2:

SUBSTITUTE SHEET (RULE 26)
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f~l 1-2
0 1 2 3
(2 7(2) 77 (2) 77 (2)
0—14 Wzil ,2i;,0 W 24,211 2i) +1,2i; +1,0 21 +1, 26 +1,1
17(2) ~(2) -(2) 77(2)
15 Wa30130,0 W3030.1 31310 31311
Iy I
4 5 6 7
(2 17(2) (2) -(2)
0—14 | W oison | Waraaiwar | Woisszizo | Pais.2431
77(2 17(2) 77 (2) 77(2)
15 Waoo Wyon Mo e

[947]
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1.] 1'2
8 9 10 11
77(2) ~(2) 77(2) 77(2)
0—14 | Wy'o 0 24,2, +1,1 Vosr2i420 | o412 +21
e (2 (2 2
13 H’zo,)m,o ;’30,)31,1 wy 1,%1,0 W3(1,%J,1
1-1 1-2
12 13 14 15
37(2) 7(2) (2 77(2)
0—14 | W5 0 430 W za1 | Wanktaneso | ol 2431
2 2 2) (2
13 Ws(o,%,o W3(o,)1,1 Wil ”31,%,1
v v,
where: 78 = l{ ” 7 }
o 4 PV — PV
[948] - First codebook C, and second codebook C, for rank 3:

[949]
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il i2
0 1 2 3
17(3) 17 (3 7 (3 17 (3
0-3 Wy ai, i 44 W va.4i, 4i+4 W4, 43, 44,45, +4 Wy va i 4
I i2
4 5 6 7
7 (3) (3) 77(3) 77 (3)
0-3 | Waiaisianes | Waasai+1di+5 | Wan+14i 454045 | 745,45 4145 +1
1 1 1 1 1 1 1 1 1 1 1 1
]1 ’.2
8 9 10 11
7(3) 17(3) 77 (3 77(3)
0-3 | Wyliom voaivs | T a+6.2i+2.4i+6 Uiy 42,45, 46,40, +6 | TV 4 +6 43y +2,4, 42
il i2
12 13 14 15
7(3) r(3) : (3 17-(3)
0-3 | Wylsaissair | Wasrae3ai47 | Waissae7.4007 | Wai 47,4 434043
1 (v, Ve oV ~ 1 [V, Vo Ve
where- I’VG) _ m m m H;(B) _ m m m
m,ml,m" - LY N —_ —_— ? m’m‘:m" - - . . s
24 |V Vo' Vin 24 Vi Vi T Vn

- First codebook C; and second codebook C; for rank 4:

SUBSTITUTE SHEET (RULE 26)
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1.1 1.2
0 1 2 3
77 (4) 37 (4) 7 (4 7 (4
0--3 P4:‘1 i) +4.0 W4f1 iy +4,1 W 43 +1,4i, +5,0 4i) +1,44 +5,1
J I
4 5 6 7
03 (4) 7(4) 4 @
- 4y 42,411 46,0 4y +2,4i) +6,1 4y +3,43 47,0 4\ +3,4i+7,1
v Vo v Vo
R 7 74 C) N 1 m m m m
where - W, %, = ﬁ , e —up e
32| PV PV PuVon A
[952] - First codebook C, and second codebook C, for rank 5:
[953]
i 2
0
03| WO = [ Y2, Y, VYa+s  Voy+s Vo6
T J40 | Y TV Vaas TV248  Voi4l6
L
[954] - First codebook C, and second codebook C, for rank 6:
[955]
1'1 1‘2
0
0.3 | w® = I [ Y2, Yoy Yoa4s Y248 Y416 Vo416
A8 Yy TV Yaies V248 Va+ls T V246
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- First codebook C; and second codebook C, forrank 7:

I 1 1.2

7 _ 1 ["2;‘1 Vo, Yoy+8  Yoi48  VY2i+16 V2416 "2i1+24:|

3 \/gg

Voi,  —Voi Yoi4s  TV2i+8 Y2416 T VY2416 V25424

- First codebook C; and second codebook C, for rank 8:

il 1.2

o | w® = 1 ["2;’1 Voi Yo+ Voi4s V2416 Va6 V2424 “21'1+24:|
il 8

Vo, TV Vo488  TV2ip+48 Vo416 TV 416 Y2424 T V2424

The aforementioned simple expression of the full first codebook C; and the full second
codebook C, may also be applicable to the subset of the first codebook C; and the subset of the
second codebook C,.

A. Subset of first codebook and subset of second codebook for PUCCH 2-1 sub-mode 1:

i. For ranks 2, 3, and 4, when the subset of the first codebook includes four bits and the

subset of the second codebook includes two bits:

The subset of the first codebook and the subset of the second codebook for rank r may
be defined by selecting subsequent i; and/or i, from the full first codebook C; and the full second
codebook C, for rank r that are described above.

For example, the following subset of the first codebook and the subset of the second

codebook for rank 2 may be defined by selecting

l2 = {O’ 1’ 4’ 5} or {O’ 29 49 6} from the full first codebook C;and the full

second codebook C; for rank 2.

SUBSTITUTE SHEET (RULE 26)
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1. For rank 2:

i, ={0,1,4,5} or {0,2,4,6}
2. For rank 3:
i, ={0,4,8,12} or {1,5,9,13} or {2,6,10,14} or {3,7,11,15}

SUBSTITUTE SHEET (RULE 26)



WO 2011/136627 PCT/KR2011/003272
305

[969] 3. For rank 4:
[970]

i, ={0,2,4,6} or {0,1,4,5} or {2,3,6,7}

[971] B. Subset of first codebook and subset of second codebook for PUCCH 1-1 sub-

mode 2:

[972] L. For ranks 3 and 4. when the subset of the first codebook includes a single bit and
the subset of the second codebook includes three bits:

[973] 1. For rank 3:
[974]

i ={0,2} or {1,3}

5, ={0,1,2,3,8,9,10,11}
[975] 2. For rank 4:
ool ={0,2} or {1,3)

i, ={0,1,2,3,4,5,6,7}

[977] ii. When the subset of the first codebook includes two bits and the subset of the
second codebook includes two bits:
[978] 1. For rank1:

BT 4 ={0,4,8,12} or {2,6,10,14}

i, ={0,1,8,9} or {4,5,12,13} or {0,4,8,12}
[980] 2. For rank 2:
B8 ={0,4,8,12} or {2,6,10,14}

i, ={0,1,4,5} or {2,3,6,7} or {0,2,4,6)

[982] 3. For rank 3:

[983]
i, ={0,1,2,3}

i, ={0,4,8,12} or {1,5,9,13} or {2,6,10,14} or {3,7,11,15}

[984] 4. For rank 4:
[985]
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[986]

[987]
[988]

[989]
[990]

[991]
[992]

[993]

[994]
[995]

[996]
[997]

[998]

300
i ={0,1,2,3}

i, ={0,2,4,6} or {0,1,4,5} or {2,3,6,7)}

iii. When the subset of the first codebook includes three bits and the subset of the

second codebook includes a single bit:
1. For rank 1:

I = {0,2,4, 6,8,10,12,14}
i, ={0,8} or {0,1} or {4,5} or {8,9} or {12,13} or
{0,2} or {4,6} or {8,10} or {12,14}
2. For rank 2:
i ={0,2,4,6,8,10,12,14}

i, ={0,1} or {2,3} or {4,5} or {6,7} or {0,4} or {2,6}

3. For rank 3 and rank 4:

The subset C, of the first codebook and the subset C, of the second codebook for rank
3 and rank 4 may be the same as the subset C; of the two-bit first codebook and the
subset C, of the two-bit second codebook that are described above.

iv. When the subset of the first codebook includes four bits and the subset of the

second codebook includes zero bit:
1. For rank 1:

i, ={0,1,2,...,16}

i, ={0} or {4} or {8} or {12}
or il = {0,2,4,,14} with i2 ={0} and il :{193)5"")15} with
L= {2}

2. For rank 2:

i ={0,1,2,...,16}

i, ={0} or {2} or {4} or {6}

3. For rank 3 and rank 4:
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[999] The subset C, of the first codebook and the subset C, of the second codebook for rank
3 and rank 4 may be the same as the subset C, of the two-bit first codebook and the
subset C, of the two-bit second codebook that are described above.

[1000] C. Subset of first codebook for PUCCH 1-1 sub-mode 1 when a rank indicator and a

first precoding matrix indicator are commonly encoded:
[1001] 1. Five bits of common encoding of rank indicator and first precoding matrix

indicator-example 1:
[1002] 1. For rank 1 and rank 2:

[1003] . .
i, ={0,2,4,..,14} _ i ={13,5,..,15}
[1004] 2. For rank 3 and rank 4:
[1005] . .
i ={0,2} . i={13}
[1006] 3. For rank 5 and rank 6:
[1007] .
i ={0,1,2,3}
[1008] 4. Forrank 7:
[1009] .
I = {0, 1, 2}
[1010] 5. For rank §:
[1011] .
i, =1{0}

[1012] ii. Five bits of common encoding of rank indicator and first precoding matrix

indicator-example 2:
[1013] 1. For rank 1 and rank 2:

[1014] . .
i ={0,2,4,..,14} i ={1,3,5,...,15}
[1015] 2. For rank 3 and rank 4:
[1016] .
i ={0,1,2,3)
[1017] 3. For rank 5 and rank 6:

N~ {0,1,2)

[1019] 4. For rank 7:
[1020]
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[1021]
[1022]

[1023]

[1024]

[1025]

[1026]
[1027]

[1028]

[1029]

[1030]

308

i, = {0}

5. For rank §:

i, = {0}

Description related to the subset of the first codebook and the subset of the second
codebook varying based on a reporting mode is described above.

Detailed digits of the subset of the first codebook and the subset of the second
codebook with respect to some reporting modes may follow as:

1. Subset of first codebook and subset of second codebook in PUCCH 1-1 sub-mode
2

(1) For rank 1:

For example, when the subset of the first codebook includes three bits and the subset
of the second codebook includes a single bit, the subset of the first codebook may
include ans(;,;,n=1), ans(;,;,n=3), ans(;,;,n=5), ans(;,;,n=7), ans(;,;,n=9), ans(;,;,n=11),
ans(;,;,n=13), and ans(;,;,n=15) that are described above.

That is, codewords included in the subset of the first codebook may be expressed as

follows:
ans(:,:;, )=
columns 1-4
0.5000 0.5000 0.5000 0.5000
0.5000 0.4904 +0.09751 0.4619+0.19131 0.4157+0.27781
0.5000 0.4619+0.19131  0.3536+0.35361 0.1913 + 0.46191
0.5000 04157 +0.27781  0.1913 +0.46191 -0.0975 + 0.4904i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

columns 5-8

0 0 0 0
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0 0
0 0
0 0
0.5000 0.5000
0.5000 0.4904 + 0.09751
0.5000 0.4619 +0.1913i
0.5000 0.4157 +0.2778i
ans(:,:,3) =

columns 1-4

0.5000
0.3536 +0.3536i

0 0
0 0
0 0
0 0
[1031] columns 5-8

0 0

0 0

0 0

0 0

0.5000 0.5000

0.3536+0.35361  0.2778 + 0.41571

0.0000 + 0.50600i -0.1913 + 0.4619i
-0.3536 + 0.3536i -0.4904 + 0.0975i

ans(:,:,5) =
columns 1-4

0.5000

[1032]

0.5000

02778 +0.41571
0.0000 + 0.50001 -0.1913 +0.4619i
-0.3536 + 0.3536i -0.4504 + 0.0975i

0.5000
0.0000 + 0.5000i -0.0975 + 0.4904i

309

0.5000
0.4619 + 0.1913{
0.3536 + 0.3536i
0.1913 + 0.4619i

0.5000
0.1913 +0.4619i
-0.3536 + 0.3536i
-0.4619 - 0.1913i

(==« B e B« ]

0.5000
0.1913 + 0.46191
-0.3536 + 0.3536i
-0.4619 - 0.1913i

0

0
0
0

0.5000
-0.1913 + 0.4619i

PCT/KR2011/003272

0

0

0
0.5000

0.4157 +0.2778i
0.1913 + 0.4619i
-0.0975 + 0.49041

0.5000

0.0975 + 0.49041
-0.4619 + 0.1913i
-0.2778 - 0.41574

[ - e B =)

oo O

0
0.5000

0.0975 + 0.4904i
-0.4619 + 0.19131
-0.2778 - 0.41571

0.5000

-0.2778 + 0.41571



WO 2011/136627

[1033]

[1034]

-0.5000 + 0.0000i -0.4619 - 0.1913i
-0.0000 - 0.5000i  0.2778 - 0.4157i

0
0
0
0
columns 5-8
0 0
0 0
0 0
0 0
0.5000 0.5000

0.0000 + 0.50001 -0.0975 + 0.4904i
-0.5000 + 0.0000i -0.4619 - 0.1913i
-0.0000 - 0.5000i  0.2778 - 0.4157i

ans(:,.,7) =

columns 1-4

0

0
0
0

0.5000 0.5000

-0.3536 + 0.35361 -0.4157 + 0.27781
-0.0000 - 0.5000i  0.1913 - 0.4619i
03536 +0.3536i  0.0975 + 0.4904i

0
0
0
0

columns 5-8

0 0
0 0
0 0
0 0
0.5000 0.5000

-0.3536 +0.3536i -0.4157 + 0.2778i

0

0
0
0

310

-0.3536 - 0.3536i

0.4619 - 0.1913i

0
0
0

0

0

0
0
0

0.5000
-0.1913 + 0.46191
-0.3536 - 0.3536i

0.4619 - 0.19131

oo o o

0.5000

-0.4619 + 0.1913i
0.3536 - 0.3536i
-0.1913 + 0.4619i

0

0
0
0

0.5000
-0.4619 + 0.1913i

PCT/KR2011/003272

-0.1913 - 0.4619i
0.4904 + 0.09751

0
0
0

0

OO O O

0.5000
-0.2778 + 0.4157i
-0.1913 - 0.4619%i
0.4904 + 0.0975i

oo O

0

0.5000

-0.4904 + 0.09751
0.4619 - 0.1913i
-0.4157 + 0.2778i

0

0
0
0

0.5000
-0.4904 + 0.0975i
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-0.0000 - 0.5000i  0.1913 - 0.46191  0.3536 - 0.3536i

PCT/KR2011/003272

0.4619 - 0.1913i

0.3536 +0.35361  0.0975 +0.4904i -0.1913 + 046191 -0.4157 +0.2778i
ans(:,:,9) =
columns 1-4
0.5000 0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 - 0.09751 -0.4619-0.1913i -0.4157-0.2778i
0.5000-0.0000i 0.4619+0.1913i 03536+ 0.35361 0.1913 + 0.4619i
-0.5000 + 0.0000i -0.4157-0.27781 -0.1913-0.46191  0.0975 - 0.4904i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
columns 5-8
[1035] 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
-0.5000 + 0.0000i -0.4904 - 0.09751 -0.4619-0.1913i -0.4157-0.2778i
0.5000 - 0.0000i  0.4619+0.1913i  0.3536+0.3536i 0.1913 +0.46191

-0.5000 + 0.0000i -0.4157-0.27781 -0.1913 - 0.4619i

ans(:,;,11)=

columns 1-4

0.0975 - 0.4904i

0.5000 0.5000 0.5000 0.5000
-0.3536 - 0.3536i -0.2778 - 0.4157i -0.1913 - 0.4619i -0.0975 - 0.4904i
0.0000 + 0.5000i -0.1913+0.46191 -0.3536+0.35361 -0.4619 +0.1913i
0.3536-0.35361  0.4904-0.09751 0.4619 +0.1913i  0.2778 + 0.4157i
0 0 0 0
0 0 0 0

[1036]
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0 0 0 0
0 0 0 0
columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
-0.3536 - 0.35361 -0.2778 - 0.41571 -0.1913 -0.4619i -0.0975 - 0.4904i
0.0000 + 0.5000i -0.1913 +0.46191 -0.3536+ 0.3536i -0.4619 + 0.1913i
0.3536 - 0.35361 0.4904 - 0.09751 0.4619+0.19131 02778 + 0.4157i
ans(:.;,13) =
[1037] columns 1-4
0.5000 0.5000 0.5000 0.5000
-0.0000 - 0.5000i  0.0975-0.4904i 0.1913-046191 0.2778 - 0.41571
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.3536i -0.1913 - 0.4619i
0.0000 + 0.5000i -0.2778 +0.4157i -0.4619+0.19131 -0.4904 - 0.0975i
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
columns 5-8
0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0
0.5000 0.5000 0.5000 0.5000
-0.0000-0.5000i 0.0975-0.4904i 0.1913-0.46191 02778 - 0.4157i
-0.5000 + 0.0000i -0.4619-0.1913i -0.3536-0.35361 -0.1913-0.4619i
0.0000 + 0.50001 -0.2778 +0.4157i -0.4619 + 0.1913i -0.4904 - 0.0975i
ans(:,;,15) =

[1038]
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columns 1-4

0.5000 0.5000 0.5000 0.5000

0.3536-0.3536i 0.4157-0.2778i 0.4619-0.1913i  0.4904 - 0.0975i
-0.0000 - 0.50001  0.1913 - 0.46191  0.3536-0.35361 0.4619 - 0.1913i
-0.3536 - 0.35361 -0.0975-0.4904i 0.1913-0.46191 0.4157 - 0.2778i

0 0 0 0
0 0 0 0
0 0 0 0
0 0 0 0

columns 5-8

0 0 0 0

0 0 0 0

0 0 0 0

0 0 0 0

0.5000 0.5000 0.5000 0.5000

0.3536-0.3536i 0.4157-0.27781 0.4619-0.1913i  0.4904 - 0.0975i
-0.0000 - 0.5000i  0.1913-0.46191  0.3536 - 0.35361  0.4619 - 0.1913i
-0.3536 - 0.35361 -0.0975-0.4904i 0.1913 - 0.46191  0.4157 - 0.2778i

[1039] The subset of the second codebook may include (;,;,n=1) and (;,;,n=3) for rank 1 that
are described above.

[1040]  Thatis, codewords included in the subset of the second codebook may be expressed
as follows:

[1041]  (,;,D) =

[1042] 0.7071

[1043]

[1044] A combination of a first precoding matrix indicator selected from the subset of the
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first codebook and a second precoding matrix indicator selected from the subset of the
second codebook may indicate one of precoding matrix candidates disclosed in the
following overall codebook.

[1045] ans(:,;,1,1) =

[1046] ans(:,;,1,1) =

0.3536
0.3536
0.3536
0.3536
0.3536
0.3536
0.3536
0.3536

ans(:,:,3,1) =

0.3536

0.2500 + 0.2500i

0.0000 + 0.3536i
-0.2500 + 0.2500i

0.3536

[1047]
0.2500 + 0.2500i

0.0000 +0.3536i
-0.2500 + 0.2500i

ans(:,;,5,1) =

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

0.3536

0.0000 +0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

[1048]
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ans(:,:,7,1) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i

ans(:,,9,1) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i

[1049]
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[1050]

ans(:,;,11,1) =

0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i
0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i1
0.2500 - 0.2500i

ans(:,;,13,1) =

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i
0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i
0.0000 + 0.3536i

ans(:,:,15,1) =

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i

-0.2500 - 0.2500i

316
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anS(1,3,113) =

0.3536
0.3536
0.3536
0.3536
-0.3536
-0.3536
-0.3536
-0.3536

anS(l,f,3s3) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
-0.3536
-0.2500 - 0.2500i
-0.0000 - 0.3536i
0.2500 - 0.2500

[1051] ans(;,;,5,3) =

03536
0.0000 + 0.3536i
-0.3536 + 0.0000i
- 0.0000 - 0.3536i
-0.3536
-0.0000 - 0.3536i
0.3536 - 0.0000i
0.0000 + 0.3536i

ans(:,;,7,3) =

[1052]
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0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
-0.3536

0.2500 - 0.2500i
0.0000 + 0.3536i
-0.2500 - 0.2500i

ans(;,;,9,3) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
-0.3536
0.3536 - 0.0000i
-0.3536 + 0.0000i
0.3536 - 0.0000i

[1053] ans(:,;,11,3) =

0.3536
-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i
-0.3536
0.2500 + 0.2500i
-0.0000 - 0.3536i
-0.2500 + 0.2500i

ans(:,:;,13,3)=

0.3536
-0.0000 - 0.3536i
-0.3536 + 0.0000i

[1054]
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0.0000 + 0.3536i
-0.3536

0.0000 + 0.3536i

0.3536 - 0.0000i
-0.0000 - 0.3536i

ans(:,:,15,3) =

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.25001
-0.3536
-0.2500 + 0.2500i

0.0000 + 0.3536i

0.2500 + 0.2500i

[1055] As described above, in PUCCH 1-1 sub-mode 2, the subset of the first codebook and
the subset of the second codebook for rank 1 may be variuosly determined and thus,
the overall codebook may also be determined to be different from Table 1.

[1056]  (2) For rank 2:

[1057] For example, when the subset of the first codebook includes three bits and the subset
of the second codebook includes a single bit, the subset of the first codebook may
include ans(;,;,n=1), ans(;,;,n=3), ans(;,;,n=5), ans(;,;,n=7), ans(;,;,n=9), ans(;,;,n=11),
ans(;,;,n=13), and ans(;,;,n=15) that are described above. Detailed digits of codewords
included in the subset of the first codebook are described above. The subset of the
second codebook may include (;,;,n=1) and (;,;,n=2) for rank 2 that are described
above.

[1058] That is, the codewords included in the subset of the second codebook may be
expressed as follows:

[1059] Gnl) =

0.5000 0.5000

[1060] 0 0
0 0
0 0
0.5000 -0.5000
0 0
0 0
0 0

[1061]
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¢,:.2)=
0.5000 0.5000
0 0
0 0
0 0
0+ 0.5000i 0 - 0.50001
0 0
0 0
0 0

[1062]  The combination of the first precoding matrix indicator selected from the subset of
the first codebook and the second precoding matrix indicator selected from the subset
of the second codebook may indicate one of precoding matrix candidates disclosed in
the following overall codebook.

[1063] ans(:,;,1,1)=

0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500  -0.2500
0.2500 -0.2500
0.2500 -0.2500
0.2500 -0.2500

ans(:,:,3,1) =

[1064]
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0.2500 0.2500

0.1768 +0.17681  0.1768 +0.1768i

0.0000 + 0.2500i  0.0000 + 0.2500i
-0.1768 +0.17681 -0.1768 +0.1768i

0.2500 -0.2500

0.1768 +0.1768i -0.1768 - 0.1768i

0.0000 +0.2500i -0.0000 - 0.2500i
-0.1768 +0.1768i  0.1768 - 0.1768i

ans(:,:,5,1)=

0.2500 0.2500

0.0000 + 0.2500i  0.0000 + 0.2500i
-0.2500 + 0.0000i  -0.2500 + 0.0000i
-0.0000 - 0.2500i -0.0000 - 0.2500i

0.2500 -0.2500

0.0000 + 0.2500i -0.0000 - 0.2500i
-0.2500 + 0.0000i  0.2500 - 0.0000i
-0.0000 - 0.2500i  0.0000 + 0.2500i

[1065] ans(:,:,7,1) =

0.2500 0.2500
-0.1768+0.17681 -0.1768 + 0.1768i
-0.0000 - 0.2500i -0.0000 - 0.2500i

0.1768 +0.17681  0.1768 + 0.1768i

0.2500 -0.2500
-0.1768 + 0.17681  0.1768 - 0.1768i
-0.0000 - 0.2500i  0.0000 + 0.2500i

0.1768 + 0.1768i -0.1768 - 0.1768i

ans(:,;,9,1) =

0.2500 0.2500
-0.2500 + 0.0000i -0.2500 + 0.0000i

[1066]
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[1067]

[1068]

0.2500 - 0.0000i

-0.2500 + 0.0000i

0.2500

-0.2500 + 0.0000i

0.2500 - 0.0000i
-0.2500 + 0.0000i

ans(;,;,11,1) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0.2500

-0.1768 - 0.17681
0.0000 + 0.2500i
0.1768 - 0.1768i

ans(:,;,13,1) =

0.2500 - 0.0000i
-0.2500 + 0.0000i
-0.2500
0.2500 - 0.00001
-0.2500 + 0.0000i
0.2500 - 0.0000i

0.2500
-0.1768 - 0.1768i

0.0000 + 0.2500i

0.1768 - 0.1768i
-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i
-0.1768 + 0.1768i

322

(.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.2500 0.2500
-0.0000 - 0.2500i -0.0000 - 0.2500i
-0.2500 + 0.0000i -0.2500 + 0.0000i

0.0000 + 0.2500i  0.0000 + 0.25001

0.2500 -0.2500
-0.0000 - 0.2500i  0.0000 + 0.2500i
-0.2500 + 0.0000i  0.2500 - 0.0000i

0.0000 + 0.2500i -0.0000 - 0.2500i

ans(:,;,15,1) =
0.2500 0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

-0.2500
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0.1768 - 0.1768i
-0.0000 - 0.2500i

323

-0.1768 + 0.1768i
0.0000 + 0.2500i

- 0.1768 -0.1768i  0.1768 +0.1768i

ans(:,;,1,2) =

0.2500

0.2500

0.2500

0.2500
0+ 0.25001
0+ 0.2500i
0+ 0.2500i
0+ 0.2500i

[1069] ans(:,;,3,2) =

0.2500
0.1768 + 0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i
0 +0.2500i
-0.1768 + 0.1768i
-0.2500 + 0.0000i
-0.1768 - 0.1768i

ans(:,:,5,2) =

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0+0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

[1070]

0.2500

0.2500

0.2500

0.2500
0 -0.2500i
0 - 0.2500i
0 - 0.2500i
0-0.2500i

0.2500
0.1768 + 0.1768i
0.0000 + 0.2500i

-0.1768 + 0.1768i

0-0.2500i
0.1768 - 0.1768i
0.2500 - 0.0000i
0.1768 + 0.1768i

0.2500
0.0000 + 0.2500i

-0.2500 + 0.0000i
-0.0000 - 0.2500i

0 - 0.2500i
0.2500 - 0.0000i
0.0000 + 0.2500i
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[1071]

[1072]

0.2500 - 0.0000i

ans(:,:,7,2) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i

0+ 0.2500i

-0.1768 - 0.1768i
0.2500 - 0.0000i
-0.1768 + 0.1768i

ans(:,:,9,2) =

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0+ 0.2500i
-0.0000 - 0.2500i
0.0000 + 0.2500i
-0.0000 - 0.2500i

ans(:,;,11,2) =

0.2500
-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0+0.2500i
0.1768 - 0.1768i
-0.2500 + 0.0000i
0.1768 +0.1768i

324

-0.2500 + 0.0000i

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0 - 0.2500i
0.1768 + 0.1768i
-0.2500 + 0.0000i
0.1768 - 0.1768i

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0-0.25001
0.0000 + 0.2500i
-0.0000 - 0.2500i
0.0000 + 0.2500i

0.2500
-0.1768 - 0.1768i

0.0000 + 0.2500i

0.1768 - 0.1768i
0 - 0.2500i

-0.1768 + 0.1768i

0.2500 - 0.0000i

-0.1768 - 0.1768i
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ans(:,:,13,2) =

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.00001
0.0000 + 0.2500i

0 +0.2500i

0.2500 - 0.0000i
-0.0000 - 0.2500i
-0.2500 + 0.0000i

ans(:,;,15,2) =

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0+ 0.2500i
0.1768 + 0,1768i
0.2500 - 0.0000i

0.1768 - 0.1768i

325

0.2500
-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i
0-0.2500i

-0.2500 + 0.0000i

0.0000 + 0.2500i

0.2500 - 0.0000i

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0-0.2500i
-0.1768 - 0.1768i
-0.2500 + 0.00001

-0.1768 + 0.1768i
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[1073]

[1074]

[1075]

[1076]

[1077]

FIG. 5 illustrates an example of a communication method of a transmitter and a
receiver that operate in PUCCH 1-1 sub-mode 2.

At 510, the transmitter and the receiver may determine a subset of a first codebook
and a subset of a second codebook that are described above. The subset of the first
codebook and the subset of the second codebook may be individually stored in the
transmitter and the receiver. The overall codebook in which the subset of the first
codebook and the subset of the second codebook are integrated may be stored in the
transmitter and the receiver.

At 520, the receiver may select a single codeword from the subset of the first
codebook or the overall codebook and extract the selected codeword as a first
precoding matrix indicator, and may select a single codeword from the subset of the
second codebook or the overall codebook and extract the selected codeword as the
second precoding matrix indicator.

At 530, the receiver may feed back the first precoding matrix indicator and the
second precoding matrix indicator to the transmitter. The receiver may further feed
back a rank indicator and CQI_s.

At 540, the transmitter may calculate W by performing inner product between W, and
W,. W, may be present in the subset of the first codebook and be indicated by the first
precoding matrix indicator, and W, may be present in the subset of the second

codebook and be indicated by the second precoding matrix indicator.
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[1078] At 550, the transmitter may precode a data stream based on the precoding matrix W.
At 560, the transmitter may transmit data.

[1079] 2. Subset of first codebook and subset of second codebook in PUCCH 2-1 sub-mode
1.2:

[1080] (1) For rank 2:

[1081] For example, the subset of the first codebook may include ans(;,;,n=1), ans(;,;,n=2),

ans(;,;,n=3), ..., ans(;,;,n=16) for rank 2 that are described above.
[1082] The subset of the second codebook may include (;,;, n=1), (;,;, n=3), (;,;, n=5), and
(;,;, n=7) for rank 2 that are described above. That is, detailed codewords of the subset

of the second codebook may be expressed as follows:

[1083]  (ui)=

0.5000 0.5000
0 0
0 0
0 0

0.5000 -0.5000
0 0
0 0
0 0

[1084] (13) =

0 0

0.5000 0.5000
0 0
0 0
0 0

0.5000  -0.5000
0 0
0 0

¢d)=

0 0
0 0

0.5000 0.5000
0 0
0 0
0 0

0.5000  -0.5000
0 0

[1085]
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D=

0 0
0 0
0 0

0.5000 0.5000
0 0
0 0
0 0

0.5000  -0.5000

[1086]  The combination of the first precoding matrix indicator selected from the subset of

the first codebook and the second precoding matrix indicator selected from the subset

of the second codebook may indicate one of precoding matrix candidates disclosed in

the following overall codebook.

[1087] ans(:,;,1,1) =
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 -0.2500
0.2500 -0.2500
0.2500 -0.2500
0.2500 -0.2500
- ans(;,,2,1)=
0.2500 0.2500
0.2310+0.0957i  0.2310 +0.0957i
0.1768 +0.1768i  0.1768 + 0.1768i
0.0957+0.2310i  0.0957 + 0.2310i
0.2500 -0.2500
0.2310 +0.0957i -0.2310-0.0957i
0.1768 +0.17681 -0.1768 - 0.1768i
0.0957 +0.2310i -0.0957 - 0.2310i
[1088] ans(;,:,3,1) =
0.2500 0.2500
0.1768 +0.17681  0.1768 +0.1768i
0.0000 +0.25001  0.0000 + 0.2500i
-0.1768 +0.1768i -0.1768 + 0.1768i
0.2500 -0.2500
0.1768 +0.17681 -0.1768 - 0.1768i
0.0000 + 0.25001 -0.0000 - 0.2500i

-0.1768 + 0.1768i

0.1768 - 0.1768i
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[1089] ans(:,;,4,1) =

0.2500

0.0957 +0.2310i
-0.1768 + 0.17681
-0.2310 - 0.0957i

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

ans(:,:,5,1) =

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

0.2500

0.0000 +0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

[1090] ans(:,;,6,1) =

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i
0.2310 - 0.0957i
0.2500
-0.0957 +0.2310i
-0.1768 - 0.1768i
0.2310 - 0.0957i

ans(:,;,7,1) =

[1091]

328

0.2500
0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i
-0.2500
-0.0957 - 0.2310i
0.1768 - 0.17681
0.2310 + 0.0957i

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
-0.2500
-0.0000 - 0.2500i
0.2500 - 0.0000i
0.0000 + 0.2500i

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i

0.2310 - 0.0957i
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 + 0.0957i
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[1092]

[1093]

-0.2310 - 0.0957i
0.1768 + 0.1768i

329

0.2500 0.2500
-0.1768 + 0.1768i -0.1768 +0.1768i
-0.0000 - 0.2500i -0.0000 - 0.2500i
0.1768 +0.17681 0.1768 + 0.1768i
0.2500 -0.2500
-0.1768 +0.17681  0.1768 - 0.1768i
-0.0000 - 0.2500i  0.0000 + 0.2500i
0.1768 +0.17681 -0.1768 - 0.1768i
ans(:,;,8,1)=
0.2500 0.2500
-0.2310+0.0957i -0.2310+ 0.0957i
0.1768 - 0.17681  0.1768 - 0.1768i1
-0.0957 + 0.2310i -0.0957 + 0.2310i
0.2500 -0.2500
-0.2310+0.0957i  0.2310 - 0.0957i
0.1768 - 0.17681 -0.1768 + 0.1768i
-0.0957 +0.2310i  0.0957 - 0.2310i
ans(:,;,9,1) =
0.2500 0.2500
-0.2500 + 0.0000i -0.2500 + 0.0000i
0.2500 - 0.0000i  0.2500 - 0.0000i
-0.2500 +0.0000i -0.2500 + 0.0000i
0.2500 -0.2500
-0.2500 + 0.0000i  0.2500 - 0.0000i
0.2500 - 0.0000i -0.2500 + 0.0000i
-0.2500 + 0.00001  0.2500 - 0.0000i
ans(:,;,10,1) =
0.2500 0.2500

-0.2310 - 0.0957i
0.1768 +0.1768i
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-0.0957 - 0.2310i -0.0957 - 0.2310i
0.2500 -0.2500

-0.2310-0.09571  0.2310 + 0.0957i
0.1768 +0.1768i -0.1768 - 0.1768i

-0.0957 -0.2310i  0.0957 +0.2310i

ans(:,;,11,1)=

0.2500 0.2500
-0.1768 - 0.17681 -0.1768 - 0.1768i
0.0000 +0.2500i  0.0000 + 0.2500i
0.1768 -0.1768i  0.1768 - 0.1768i
0.2500 -0.2500
-0.1768 - 0.17681  0.1768 + 0.1768i
0.0000 +0.2500i -0.0000 - 0.2500i
0.1768 - 0.1768i -0.1768 + 0.1768i

[1094] ans(;,;,12,1) =

0.2500 0.2500
-0.0957 -0.2310i -0.0957 - 0.2310i
-0.1768 + 0.17681 -0.1768 + 0.1768i

0.2310+0.0957i  0.2310 + 0.0957i

0.2500 -0.2500
-0.0957-0.2310i  0.0957 +0.2310i
-0.1768 +0.1768i  0.1768 - 0.1768i

0.2310+0.0957i -0.2310 - 0.0957i

ans(:,:;,13,1) =

0.2500 0.2500
-0.0000 - 0.2500i -0.0000 - 0.2500i
-0.2500 + 0.0000i  -0.2500 + 0.0000i

0.0000 + 0.2500i  0.0000 + 0.2500i

0.2500 -0.2500
-0.0000 - 0.2500i  0.0000 + 0.2500i

[1095]
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-0.2500 + 0.0000
0.0000 + 0.2500i

ans(:,;,14,1) =

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

[1096] ans(:,;,15,1) =

0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500
0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 +0.0957i
-0.2500
-0.0957 +0.2310i
0.1768 +0.1768i
0.2310 - 0.0957i
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0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

ans(:,,16,1) =

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

ans(;,;,1,3) =

0.2500
0.2452 +0.0488i
02310 + 0.0957i
0.2079 +0.1389i
02500

0.2452 + 0.0488i
0.2310 + 0.09571
0.2079 +0.1389i

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i

0.2500
0.2310 - 0.0957
0.1768 - 0.1768i
0.0957 - 0.2310i

-0.2500

-0.2310 +0.0957i

-0.1768 + 0.1768i

-0.0957 + 0.2310i

0.2500
0.2452 +0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i
-0.2500
-0.2452 - 0.0488i
-0.2310 - 0.0957i
-0.2079 - 0.1389i
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[1098] ans(:,;,2,3) =
0.2500 0.2500
0.2079+0.138%  0.2079 + 0.1389i
0.0957 +0.2310i  0.0957 + 0.2310i
-0.0488 +0.24521 -0.0488 + 0.2452i
0.2500 -0.2500
0.2079 +0.13891 -0.2079-0.1389i
0.0957 + 0.2310i -0.0957 - 0.2310i
-0.0488 +0.2452i  0.0488 - 0.2452i
[1099] ans(:,;,3,3) =
0.2500 0.2500
0.1389+0.20791  0.1389 + 0.2079i
-0.0957 +0.2310i  -0.0957 +0.2310i
-0.2452 + 0.04881 -0.2452 + 0.0488i
0.2500 -0.2500
0.1389+0.20791 -0.1389-0.2079i
-0.0957 +0.2310i  0.0957 - 0.2310i
-0.2452 +0.04881  0.2452 - 0.0488i
[1100] ans(:,;,4,3) =
[1101] 0.2500 0.2500
0.0488 +0.2452i  0.0488 + 0.2452i
-0.2310+0.0957i -0.2310+ 0.0957i
-0.1389-0.20791 -0.1389-0.2079i
0.2500 -0.2500
0.0488 +0.2452i -0.0488 - 0.2452i
-0.2310+0.0957i  0.2310 - 0.0957i

[1102]

[1103]

-0.1389 - 0.2079i

ans(:,;,5,3) =

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i
0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957
0.1389 - 0.207%i

0.1389 + 0.2079i

0.2500

-0.0488 + 0.2452i
-0.2310 - 0.0957i

0.1389 - 0.2079i

-0.2500
0.0488 - 0.2452i
0.2310 + 0.0957i
-0.1389 + 0.2079i
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ans(:,:,6,3) =
0.2500 0.2500
-0.1389+0.2079i -0.1389 + 0.2079i
-0.0957 -0.2310i -0.0957 - 0.2310i
0.2452 +0.0488i  0.2452 + 0.0488i
0.2500 -0.2500
-0.1389+0.20791  0.1389 - 0.2079i
-0.0957-0.2310i  0.0957 +0.2310i
0.2452 + 0.0488i -0.2452 - 0.0488i
[1104] ans(:,:,7,3) =
0.2500 0.2500
-0.2079 +0.1389i -0.2079 + 0.1389i
0.0957-0.2310i  0.0957 - 0.2310i
[1105]
0.0488 + 0.2452i  0.0488 + 0.2452i
0.2500 -0.2500
-0.2079+0.13891  0.2079 - 0.1389i
0.0957 - 0.2310i -0.0957 +0.2310i
0.0488 + 0.24521 -0.0488 - 0.2452i
[1106] ans(:,;,8,3) =
0.2500 0.2500
-0.2452 + 0.04881 -0.2452 + 0.0488i
0.2310-0.0957i  0.2310-0.0957i
-0.2079 +0.1389 -0.2079 + 0.1389i
0.2500 -0.2500
-0.2452 + 0.0488i  0.2452 - 0.0488i
0.2310-0.09571 -0.2310 + 0.0957i
-0.2079 +0.13891  0.2079 - 0.1389i
[1107] ans(:,:,9,3) =
0.2500 0.2500
-0.2452 - 0.04881 -0.2452 - 0.0488i
0.2310+0.0957i  0.2310+0.0957i
-0.2079-0.1389i -0.2079 - 0.1389i
0.2500 -0.2500
-0.2452 - 0.0488i  0.2452 +0.0488i
0.2310+0.0957i -0.2310-0.0957i

[1108]

-0.2079 - 0.1389i

0.2079 + 0.1389i
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ans(:,;,10,3) =

0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i
0.2500

-0.2079 - 0.1389i

[1109]
0.0957 +0.2310i

0.0488 - 0.2452i

[1110] ans(:,;,11,3) =

0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i
0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i

[1111] ans(:,:,lz,z'):

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.09571
0.1389 + 0.2079i
0.2500
-0.0488 - 0.2452i
-0.2310 + 0.09571
0.1389 + 0.2079i

[1112]
ans(,,13,3) =

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i

[1113]

0.2500

-0.2079 - 0.1389i
0.0957 +0.2310i
0.0488 - 0.2452i

-0.2500

0.2079 + 0.1389%i

-0.0957 - 0.2310i
-0.0488 + 0.2452i

0.2500
-0.1389 - 0.2079i
-0.0957 +0.2310i
0.2452 - 0.0488i
-0.2500
0.1389 +0.2079i
0.0957 - 0.2310i
-0.2452 + 0.0488i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957
0.1389 + 0.2079i
-0.2500
0.0488 + 0.2452i
0.2310 - 0.09571
-0.1389 - 0.2079i

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i

-0.1389 +0.2079i

-0.2500
-0.0488 + 0.2452i
0.2310 +0.09571
0.1389 - 0.2075i
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ans(;,;,14,3) =

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

[1114] ans(:,:,15,3) =

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

[1115]
ans(:,;,16,3) =

0.2500

0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i
0.2500

0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

[1116] ans(:,;,1,5) =

[1117] 0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 +0.2310i
0.2500

0.2310 + 0.0957i
0.1768 + 0.1768i
0.0957 + 0.2310i

[1118]

0.2500
0.1389 - 0.2079i

-0.0957 - 0.2310i
-0.2452 - 0.0488i

-0.2500

-0.1389 + 0.2079i

0.0957 +0.2310i
0.2452 + 0.0488i

0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i

-0.0488 - 0.2452i
-0.2500
-0.2079 +0.1389
-0.0957 + 0.2310i
0.0488 + 0.2452i

0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

-0.2500
-0.2452 + 0.0488i
-0.2310 +0.0957i
-0.2079 +0.1389

0.2500
0.2310 +0.0957i
0.1768 +0.1768i
0.0957 + 0.2310i

-0.2500
-0.2310 - 0.0957i
-0.1768 - 0.1768i
-0.0957 - 0.2310
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ans(:,:,2,5) =
0.2500 0.2500
0.1768 + 0.1768i  0.1768 + 0.1768i
0.0000 +0.2500i  0.0000 + 0.2500i
-0.1768 +0.17681 -0.1768 + 0.1768i
0.2500 -0.2500
0.1768 +0.1768i -0.1768 - 0.1768i
0.0000 + 0.2500i -0.0000 - 0.2500
-0.1768 +0.1768i  0.1768 - 0.1768i
[1119] ans(:,:,3,5) =
0.2500 0.2500
0.0957 +0.2310i  0.0957 + 0.2310i
.0.1768 +0.1768i -0.1768 + 0.1768i
-02310-0.0957i -0.2310 - 0.0957i
0.2500 -0.2500
0.0957 +0.2310i -0.0957 - 0.2310i
01768 +0.17681  0.1768 - 0.1768i
-02310-0.0957i  0.2310 + 0.0957i
[1120] ans(:,:,4,5) =
0.2500 0.2500
0.0000 + 0.2500i  0.0000 + 0.2500i
-0.2500 +0.0000i -0.2500 + 0.0000i
[1121] -0.0000 - 0.2500i -0.0000 - 0.2500
0.2500 -0.2500
0.0000 +0.2500i -0.0000 - 0.2500i
-0.2500 +0.0000i  0.2500 - 0.0000i
-0.0000- 0.2500i  0.0000 + 0.2500i
[1122]
ans(:,:,5,5) =
0.2500 0.2500
20.0957 +0.2310i  -0.0957 + 0.2310i

-0.1768 - 0.1768i
0.2310 - 0.0957i
0.2500

-0.0957 + 0.2310i

-0.1768 - 0.1768i
0.2310 - 0.0957i

[1123]

-0.1768 - 0.1768i
0.2310 - 0.0957i
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 + 0.0957i
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ans(:,.,6,5) =
0.2500 0.2500
-0.1768 +0.17681 -0.1768 + 0.1768i
-0.0000 - 0.2500i -0.0000 - 0.2500i
0.1768 +0.17681  0.1768 + 0.1768i
0.2500 -0.2500
-0.1768 +0.1768i  0.1768 - 0.1768i
-0.0000 - 0.2500i  0.0000 + 0.2500i
0.1768 +0.17681 -0.1768 - 0.1768i
[1124]
ans(:,:,7,5)=
0.2500 0.2500
-0.2310 +0.0957i -0.2310 + 0.0957i
0.1768 - 0.17681  0.1768 - 0.1768i
-0.0957 +0.2310i -0.0957 +0.2310i
0.2500 -0.2500
-0.2310 +0.0957i  0.2310 - 0.0957i
[1125]
0.1768 -0.17681 -0.1768 + 0.1768i
-0.0957 +0.2310i  0.0957 - 0.2310i
[1126] ans(:,:,8,5) =
0.2500 0.2500
-0.2500 + 0.0000i -0.2500 + 0.00001
0.2500 - 0.0000i  0.2500 - 0.0000i
-0.2500 + 0.0000i -0.2500 + 0.0000i
0.2500 -0.2500
-0.2500 + 0.0000i  0.2500 - 0.0000i
0.2500 - 0.0000i -0.2500 + 0.00001
-0.2500 + 0.0000i  0.2500 - 0.0000i
[1127] ans(:,:,9,5) =
0.2500 0.2500

[1128]

-0.2310 - 0.0957i
0.1768 + 0.1768i

-0.0957 - 0.2310i
0.2500

-0.2310 - 0.0957i
0.1768 + 0.17681

-0.0957 - 0.2310i

-0.2310 - 0.0957i
0.1768 +0.1768i
-0.0957 - 0.2310i
-0.2500
0.2310 + 0.0957i
-0.1768 - 0.1768i
0.0957 + 0.23101
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ans(:,:,10,5) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i

[1129] ans(;,;,11,5) =

0.2500

-0.0957 - 0.2310i

-0.1768 +0.1768i
0.2310 + 0.0957i
0.2500

-0.0957 - 0.2310i

-0.1768 + 0.1768i
0.2310 +0.0957i

[1130] ans(;,,12,5) =

0.2500

-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500

-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i

[1131] ans(;,;,13,5) =
0.2500
0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i
0.2500
0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 +0.0957i

[1132]  ansgo14.5)=

[1133]

0.2500

-0.1768 - 0.1768i

0.0000 + 0.25001
0.1768 - 0.1768i
-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i

-0.1768 + 0.1768i

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i

0.2310 + 0.0957i
-0.2500
0.0957 + 0.2310i
0.1768 - 0.1768i
-0.2310 - 0.0957i

0.2500
0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
-0.2500
0.0000 + 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500
0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i
-0.2500
-0.0957 + 0.2310i
0.1768 + 0.1768i
02310 - 0.0957i
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[1134]

[1135]

[1136]

[1137]

[1138]

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.17681

ans(;,:,15,5) =

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0.2500

0.2310 - 0.0957
0.1768 - 0.1768i
0.0957 - 0.2310i

ans(;,:,16,5) =

0.2500
0.2500
0.2500
0.2500
0.2500
0.2500
0.2500
0.2500

ans(:,;,1,7) =

0.2500

0.2500
0.2310 - 0.0957
0.1768 - 0.1768i
0.0957 - 0.2310i

-0.2500
-0.2310 + 0.0957i
-0.1768 + 0.1768i
-0.0957 +0.2310i

0.2500
0.2500
0.2500
0.2500
-0.2500
-0.2500
-0.2500
-0.2500

0.2500
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0.2079 + 0.1389i
0.0957 + 0.2310i

-0.0488 + 0.2452i

0.2500
0.2079 +0.1389i
0.0957 + 0.2310i

-0.0488 + 0.2452i

0.2079 + 0.1389i
0.0957 + 0.2310i

-0.0488 + 0.2452i

-0.2500
-0.2079 - 0.1389i
-0.0957 - 0.2310i

0.0488 - 0.2452i
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ans(:,:,2,7) =
0.2500 0.2500
0.1389 +0.20791  0.1389+ 0.2079%
-0.0957 +0.2310i -0.0957 + 0.2310i
-0.2452 + 0.04881 -0.2452 + 0.0488i
0.2500 -0.2500
0.1389 +0.20791 -0.1389 - 0.2079%i
-0.0957 + 0.23101  0.0957 - 0.2310i
-0.2452 + 0.04881  0.2452 - 0.0488i
[1139] ans(:,;,3,7) =
0.2500 0.2500
0.0488 + 0.24521  0.0488 + 0.24521
-0.2310+0.09571 -0.2310+ 0.0957i
-0.1389-0.2079i -0.1389 - 0.20791
0.2500 -0.2500
0.0488 +0.2452i -0.0488 - 0.2452i
-0.2310+0.09571  0.2310-0.09571
-0.1389-0.2079i  0.1389+0,20791
[1140] ans(:,,,4,7) =
0.2500 0.2500
-0.0488 +0.2452i -0.0488 + 0.2452i
-0.2310-0.09571 -0.2310 - 0.0957i
0.1389-0.20791  0.1389 - 0.2079i
0.2500 -0.2500
-0.0488 + 0.2452i  0.0488 - 0.2452i
[1141]
-0.2310-0,09571  0.2310+ 0.0957i
0.1389-0.2079i -0.1389+ (.2079i
[1142] ans(:,;,5,7) =
0.2500 0.2500

-0.1389 + 0.2079i

-0.0957 - 0.2310i
0.2452 + 0.0488i
0.2500

-0.1389 + 0.2079i

-0.0957 - 0.2310i
0.2452 + 0.04881i

[1143]

-0.1389 + 0.2079i

-0.0957 - 0.2310i

0.2452 + 0.0488i
-0.2500
0.1389 - 0.2079i
0.0957 +0.2310i
-0.2452 - 0.0488i
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ans(:,:,6,7) =
0.2500 0.2500
-0.2079 +0.13891 -0.2079 + 0.1389i
0.0957-0.23100i  0.0957 -0.2310i
0.0488 +0.2452i  0.0488 + 0.2452i
0.2500 -0.2500
-0.2079+0.13891  0.2079 - 0.138%
0.0957 - 0.2310i -0.0957 +0.2310i
0.0488 + 0.2452i -0.0488 - 0.2452i
[1144] ans(:,,,7,7) =
0.2500 0.2500
-0.2452 + 0.04881 -0.2452 + 0.0488i
0.2310-0.09571  0.2310 - 0.0957i
-0.2079 +0.13891 -0.2079 + 0.1389i
0.2500 -0.2500
-0.2452 +0.04881  0.2452 - 0.0488i
0.2310-0.09571 -0.2310+ 0.0957i
-0.2079 +0.13891  0.2079 - 0.1389i
[1145]
ans(:,:,8,7) =
0.2500 0.2500
-0.2452 - 0.04881 -0.2452 - 0.0488i
0.2310+0.0957i  0.2310+ 0.0957i
-0.2079 - 0.13891 -0.2079 - 0.1389i
0.2500 -0.2500
-0.2452-0.04881  0.2452 + 0.0488i
0.2310+0.0957i -0.2310 - 0.0957i
-0.2079-0.1389i  0.2079 + 0.1389i
[1146] ans(:,:,9,7) =
0.2500 0.2500
-0.2079-0.1389 -0.2079 - 0.1389i
0.0957 +0.2310i  0.0957 +0.2310i
0.0488 - 0.24521  0.0488 - 0.2452i
0.2500 -0.2500
-0.2079-0.13891  0.2079 + 0.1389i
0.0957 +0.2310i -0.0957 - 0.2310i

0.0488 - 0.2452i -0.0488 + 0.2452i

[1147]
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[1148]

[1149]

[1150]

[1151]

[1152]

ans(:,;,10,7) =

0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i
0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i

ans(:,;,11,7) =

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 + 0.2079i
0.2500
-0.0488 - 0.2452i
-0.2310 + 0.09571
0.1389 + 0.2079i

ans(:,:,12,7) =

0.2500

0.2500
-0.1389 - 0.20791
-0.0957 + 0.2310i

0.2452 - 0.04838i
-0.2500
0.1389 +0.20791
0.0957 - 0.2310i
-0.2452 + 0.0488i1

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i

0.1389 + 0.2079i
-0.2500
0.0488 + 0.2452i
0.2310 - 0.0957i
-0.1389 - 0.2079i

0.2500

0.0488 - 0.2452i  0.0488 - 0.2452i

-0.2310 - 0.0957
-0.1389 + 0.2079i
0.2500
0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 + 0.2079i

ans(:,;,13,7) =

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

-0.2310 - 0.0957i
-0.1389 +0.2079i
-0.2500
-0.0488 + 0.2452i
0.2310 + 0.0957i
0.1389-0.2079i

0.2500
0.1389-0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i
-0.2500
-0.1389 + 0.2079i
0.0957 + 0.2310i
0.2452 +0.0488i
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ans(:,:,14,7) =
0.2500 0.2500
0.2079-0.1389 0.2079-0.1389i
0.0957-0.2310i  0.0957 - 0.23101
(L1531 90488-02452i -0.0488 - 02452
0.2500 -0.2500
0.2079-0.138%91 -0.2079 +0.1389i
0.0957-0.2310i -0.0957 +0.2310i
-0.0488 - 0.2452i  0.0488 + 0.2452i
[1154] ans(:,:;,15,7) =
0.2500 0.2500
0.2452 -0.04881  0.2452 - 0.0488i
0.2310-0.0957i  0.2310-0.0957i
0.2079-0.13891  0.2079 - 0.1389i
0.2500 -0.2500
0.2452 - 0.0488i -0.2452 + 0.0488i
0.2310-0.0957i -0.2310 + 0.0957i
0.2079 - 0.1389i -0.2079 + 0.1389i
[1155] ans(:,;,16,7) =
0.2500 0.2500
0.2452 +0.0488i  0.2452 + 0.04881
0.2310+0.09571  0.2310+0.09571
0.2079+0.1389i  0.2079 + 0.1389i
0.2500 -0.2500
0.2452 + 0.0488i -0.2452 - 0.0488i
0.2310+0.0957i -0.2310- 0.0957i
0.2079+0.13891 -0.2079-0.1389i
[1156] (2) For rank 4:
[1157] For example, the subset of the first codebook may include ans(;,;,n=1), ans(;,;,n=2),

[1158]

[1159]

[1160]
[1161]

ans(;,;,n=3), and ans(;,;,n=4) for rank 4 that are described above.

The subset of the second codebook may include (;,;, n=1), (;,;, n=3), (;,;, n=5), and
(;,;, n=7) that are described above.

The combination of the first precoding matrix indicator selected from the subset of
the first codebook and the second precoding matrix indicator selected from the subset
of the second codebook may indicate one of precoding matrix candidates disclosed in
the following overall codebook.

ans(:,;,1,1) =
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0.1768 0.1768 0.1768 0.1768
0.1768 0.0000+0.17681 0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i 0.1768 -0.1768 + 0.0000i
0.1768 -0.0000-0.1768i 0.1768 -0.0000 - 0.1768i
0.1768 0.1768 -0.1768 -0.1768
0.1768 0.0000+0.1768i -0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i -0.1768 0.1768 - 0.0000i
0.1768 -0.0000 - 0.17681 -0.1768 0.0000 + 0.1768i
ans(:,;,2,1) =
0.1768 0.1768 0.1768 0.1768
0+0.1768i -0.1768 + 0.0000i 0+0.1768i -0.1768 + 0.0000i
-0.1768 0.1768 - 0.0000i -0.1768 0.1768 - 0.0000i
0-0.1768i -0.1768 + 0.0000i 0-0.1768i -0.1768 + 0.00001
0.1768 0.1768 -0.1768 -0.1768
0+0.17681 -0.1768 + 0.0000i 0-0.1768i 0.1768 - 0.0000i
-0.1768 0.1768 - 0.0000i  0.1768 -0.1768 + 0.0000i
0-0.17681 -0.1768 + 0.0000i 0+0.17681 0.1768 - 0.00001
[1 162] ans(:,:,3,1) =
0.1768 0.1768 0.1768 0.1768
-0.1768 -0.0000 - 0.17681 -0.1768 -0.0000 - 0.17681i
0.1768 -0.1768 +0.00001 0.1768 -0.1768 + 0.0000i
-0.1768 0.0000 +0.1768i -0.1768 0.0000 + 0.1768i
0.1768 0.1768 -0.1768 -0.1768
-0.1768 -0.0000-0.17681 0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i -0.1768 0.1768 - 0.0000i
-0.1768 0.0000+0.1768i 0.1768 -0.0000 - 0.1768i

[1163]
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ans(:,;,4,1) =

0.1768
0-0.1768i
-0.1768
0+0.1768i
0.1768
0-0.1768i
-0.1768
0+0.1768i

ans(:,;,1,3) =

0.1768

0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 + 0.1633i
0.1768

0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 + 0.1633i

[1164] ans(:,:,2,3) =

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i
0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i

ans(:,:,3,3) =

[1165]

0.1768
0.1768 - 0.0000i
0.1768 - 0.0000i
0.1768 - 0.0000i
0.1768
0.1768 - 0.0000i
0.1768 - 0.0000i
0.1768 - 0.0000i

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i

0.1633 - 0.0676i

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i

0.1633 - 0.0676i

0.1768

-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i

0.1768

-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i
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0.1768
0-0.1768i
-0.1768
0+0.1768i
-0.1768
0+0.1768i
0.1768
0-0.1768i

0.1768
0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 + 0.1633i

-0.1768
-0.1633 - 0.0676i
-0.1250 - 0.1250i
-0.0676 - 0.1633i

0.1768

-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i

-0.1768

0.0676 - 0.1633i
0.1250 + 0.1250i
-0.1633 + 0.0676i
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0.1768
0.1768 - 0.0000i
0.1768 - 0.0000i
0.1768 - 0.0000i
-0.1768
-0.1768 + 0.0000i
-0.1768 + 0.0000i
-0.1768 + 0.0000i

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i
-0.1768
0.0676 - 0.1633i
0.1250 + 0.1250i
-0.1633 + 0.0676i

0.1768

-0.1633 - 0.0676i
0.1250+0.1250i

-0.0676 - 0.1633i

-0.1768

0.1633 + 0.0676i
-0.1250 - 0.1250i
0.0676 + 0.1633i
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0.1768
-0.1633 - 0.0676i

0.1250 + 0.1250i

-0.0676 - 0.1633i
0.1768
-0.1633 - 0.0676i

0.1250 + 0.1250i

-0.0676 - 0.16331

ans(:,:,4,3) =

0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i

0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.06761

[1166] ans(:,;,1,5) =

0.1768

0.1768
0.0676 - 0.1633i
-0.1250 - 0.1250i

-0.1633 + 0.0676i

0.1768
0.0676 - 0.16331
-0.1250 - 0.1250i

-0.1633 + 0.0676i

0.1768
0.1633 + 0.06761
0.1250 + 0.1250i
0.0676 + 0.1633i

0.1768
0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 +0.1633i

0.1768
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0.1768
-0.1633 - 0.0676i

0.1250 + 0.1250i

-0.0676 - 0.1633i
-0.1768
0.1633 + 0.06761
-0.1250 - 0.1250i
0.0676 + 0.1633i

0.1768
0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i

-0.1768
-0.0676 +0.1633i
0.1250 + 0.1250i
0.1633 - 0.0676i

0.1768
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0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i

-0.1768

-0.0676 + 0.1633i
0.1250 + 0.1250i
0.1633 - 0.0676i

0.1768

0.1633 + 0.0676i
0.1250 + 0.1250i

0.0676 + 0.1633i

-0.1768

-0.1633 - 0.0676i
-0.1250 - 0.1250i
-0.0676 - 0.1633i

0.1768

0.1250 + 0.1250i

0.0000 + 0.1768i
-0.1250 + 0.1250i

0.1768

0.1250 + 0.1250i

0.0000 + 0.1768i
-0.1250 + 0.1250i

ans(:,:,2,5) =

0.1768
-0.1250 + 0.1250i

[1167]

-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 +0.1250i
0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 +0.1250i

0.1768
-0.1250 - 0.1250i

0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i
-0.1768
-0.1250 - 0.1250i
-0.0000 - 0.1768i
0.1250 - 0.1250i

0.1768
-0.1250 + 0.1250i

-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.1250i
-0.1768
0.1250 - 0.1250i
0.0000 + 0.1768i
-0.1250 - 0.1250i

0.1768
-0.1250 - 0.1250i
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-0.0000 - 0.1768i
0.1250 +0.1250i
0.1768

-0.1250 + 0.1250i

-0.0000 - 0.1768i
0.1250 + 0.1250i

ans(:,;,3,5) =

0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

[1168] ans(:,.,4,5) =

0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i

0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i

ans(:,;,1,7) =

0.1768

0.0676 + 0.1633i
-0.1250 +0.1250i
-0.1633 - 0.0676i

0.1768

[1169]

0.0000 + 0.1768i
0.1250 - 0.1250i
0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250

0.1768

0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250

0.1768

0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i

0.1768

0.1768

-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 + 0.1633i
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0.0000 + 0.1768i

0.1250 - 0.1250i
-0.1768

0.1250 + 0.1250i

-0.0000 - 0.1768i

-0.1250 +0.1250i

-0.0000 - 0.1768i
0.1250 + 0.1250i
-0.1768
0.1250 - 0.1250i
0.0000 + 0.1768i
-0.1250 - 0.1250i

0.1768

0.1250 - 0.1250
-0.0000 - 0.1768i

-0.1250 - 0.1250i

-0.1768

-0.1250 + 0.1250i
0.0000 + 0.1768i
0.1250 + 0.1250i

0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
-0.1768
0.1250 + 0.1250i
-0.0000 - 0.17681
-0.1250 + 0.1250i

0.1768

0.1250 + 0.1250i
0.0000 + 0.1768i

-0.1250 + 0.1250
-0.1768

-0.1250 - 0.1250i
-0.0000 - 0.1768i
0.1250 - 0.1250i

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i
-0.1768
-0.1250 + 0.1250i
0.0000 + 0.1768i
0.1250 + 0.1250i

0.1768
-0.1633 + 0.0676i
0.1250 - 0.12501
-0.0676 + 0.1633i
-0.1768

0.1768
0.0676 + 0.1633i
-0.1250 +0.1250i
-0.1633 - 0.0676i
-0.1768
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0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i1

ans(:,:,2,7) =

0.1768
-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 + 0.1633i
0.1768
-0.1633 + 0.0676i
0.1250 - 0.12501
-0.0676 + 0.1633i

[1170] ans(:,.,3,7) =

0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i
0.1633 + 0.0676i
0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i
0.1633 +0.0676i

ans(:,;,4,7) =

0.1768

0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i1
0.1768

0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i

[1171]

-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 + 0.1633i

0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i

0.1633 + 0.0676i

0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i

0.1633 + 0.0676i

0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i

0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 -0.1633i

0.1768
0.0676 + 0.16331
-0.1250 + 0.1250i
-0.1633 - 0.0676i
0.1768
0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i

-0.1633 + 0.06761
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-0.0676 - 0.1633i
0.1250 - 0.1250i
0.1633 + 0.0676i

0.1768

0.1250 - 0.12501
-0.0676 + 0.1633i
-0.1768
0.1633 - 0.0676i
-0.1250 + 0.12501

0.0676 - 0.1633i

0.1768
-0.0676 - 0.1633i
-0.1250 + 0.1250i

0.1633 + 0.0676i

-0.1768
0.0676 + 0.1633i
0.1250 - 0.1250i
-0.1633 - 0.0676i

0.1768
0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i
-0.1768
-0.1633 + 0.0676i
-0.1250 + 0.1250i
-0.0676 + 0.1633i
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0.1633 - 0.0676i
-0.1250 + 0.1250i
0.0676 - 0.1633i

0.1768

-0.0676 - 0.1633i
-0.1250 + 0.12501

0.1633 + 0.0676i
-0.1768
0.0676 + 0.1633i
0.1250 - 0.1250i
-0.1633 - 0.0676i

0.1768

0.1633 - 0.0676i
0.1250 - 0.1250i
0.0676 - 0.1633i

-0.1768

-0.1633 + 0.0676i
-0.1250 + 0.1250i
-0.0676 + 0.1633i

0.1768
0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i
-0.1768
-0.0676 - 0.1633i
0.1250 - 0.1250i
0.1633 + 0.0676i

FIG. 6 illustrates an example of a communication method of a transmitter and a

receiver that operate in PUCCH 2-1 sub-modes 1 and 2.

[1172]

At 610, the transmitter and the receiver may determine a subset of a first codebook

and a subset of a second codebook that are described above. The subset of the first

codebook and the subset of the second codebook may be individually stored in the

transmitter and the receiver. The overall codebook in which the subset of the first

codebook and the subset of the second codebook are integrated may be stored in the

transmitter and the

receiver.
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[1173]

[1174]

[1175]

[1176]

[1177]
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At 621, the receiver may determine PTI as '0'. At 622, the receiver may feed back
PTI =0 to the transmitter. At 631, the receiver may extract a first precoding matrix
indicator from the subset of the first codebook. When a point in time when the receiver
feeds back a precoding matrix indicator is a first reporting point in time in PTI =0, the
receiver may feed back the first precoding matrix indicator to the transmitter at the first
reporting point in time at 632. CQI, a rank indicator, and the like may be further fed
back.

At 640, the transmitter may generate W based on the first precoding matrix indicator,
and perform precoding using W and transmit data. While PTI = 0, the aforementioned
process may be repeated.

When the receiver determines PTI = 1 at 651, the receiver may feed back PTI =1 to
the transmitter at 652. At 661, the receiver may extract a second precoding matrix
indicator from the subset of the second codebook. When a point in time when the
receiver feeds back a precoding matrix indicator is a second reporting point in time in
PTI =0, the receiver may feed back the second precoding matrix indicator to the
transmitter at the second reporting point in time at 662. CQI, a rank indicator, and the
like may be further fed back.

At 670, the transmitter may generate W based on the second precoding matrix
indicator, and perform precoding using W and transmit data. The transmitter may
generate new W by updating the second precoding matrix indicator based on the
previously used W. While PTI = 0, the aforementioned process may be repeated.

A number of examples have been described above. Nevertheless, it should be un-
derstood that various modifications may be made. For example, suitable results may be
achieved if the described techniques are performed in a different order and/or if
components in a described system, architecture, device, or circuit are combined in a
different manner and/or replaced or supplemented by other components or their
equivalents. Accordingly, other implementations are within the scope of the following

claims.
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Claims

A communication method of a receiver in a multiple input multiple
output (MIMO) communication system comprising a transmitter having
eight transmit antennas and the receiver, the communication method
comprising:

extracting, from a memory storing a first codebook having a 3-bit size
and a second codebook having a one-bit size, a 3-bit first precoding
matrix indicator corresponding to a first codeword included in the first
codebook and a one-bit second precoding matrix indicator corre-
sponding to a second codeword included in the second codebook; and
transmitting, to the transmitter, the 3-bit first precoding matrix indicator
and the one-bit second precoding matrix indicator.

The communication method of claim 1, wherein the extracting
comprises extracting, from the first codebook and the second codebook,
the 3-bit first precoding matrix indicator and the one-bit second
precoding matrix indicator respectively so that a combination of the
3-bit first precoding matrix indicator and the one-bit second precoding
matrix indicator indicates a single recommended precoding matrix.

The communication method of claim 1, wherein the combination of the
3-bit first precoding matrix indicator and the one-bit second precoding
matrix indicator indicates one of recommended precoding matrix

candidates disclosed in the following Table 1:

[Table 1]

ans(:,:,1,1) = ans(:,:,1,3) =
0.3536 0.3536
0.3536 0.3536
0.3536 0.3536
0.3536 0.3536
0.3536 -0.3536

0.3536 -0.3536
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0.3536
0.3536

ans(:,;,3,1) =

0.3536

0.2500 + 0.2500i

0.0000 + 0.3536i
-0.2500 + 0.2500i

0.3536

0.2500 + 0.2500i

0.0000 + 0.3536i
-0.2500 + 0.2500i

ans(:,:,5,1)=

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

0.3536

0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i

ans(;,:,7,1) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i1
0.2500 + 0.2500i
0.3536
-0.2500 + 0.25001
-0.0000 - 0.35361
0.2500 + 0.2500i
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-0.3536
-0.3536

ans(:,:,3,3) =

0.3536
0.2500 + 0.2500i
0.0000 + 0.3536i
-0.2500 + 0.2500i
-0.3536
-0.2500 - 0.2500i
-0.0000 - 0.3536i
0.2500 - 0.2500i

ans(:,;,5,3) =

0.3536
0.0000 + 0.3536i
-0.3536 + 0.0000i
-0.0000 - 0.3536i
-0.3536
-0.0000 - 0.3536i
0.3536 - 0.0000i
0.0000 + 0.3536i

ans(:,:,7,3) =

0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
-0.3536
0.2500 - 0.2500i
0.0000 + 0.3536i
-0.2500 - 0.2500i
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0.0000 + 0.3536i

ans(:,;,15,1) =

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i

352
ans(:,:,9,1) = ans(:,:,9,3) =
0.3536 0.3536
-0.3536 + 0.0000i -0.3536 + 0.0000i
0.3536 - 0.0000i 0.3536 - 0.0000i
-0.3536 + 0.0000i -0.3536 + 0.00001
0.3536 -0.3536
-0.3536 + 0.0000i 0.3536 - 0.0000i
0.3536 - 0.0000i -0.3536 + 0.0000i
-0.3536 + 0.0000i 0.3536 - 0.0000i
ans(:,.,11,1) = ans(:,;,11,3) =
0.3536 0.3536
-0.2500 - 0.2500i -0.2500 - 0.2500i
0.0000 + 0.3536i 0.0000 + 0.3536i
0.2500 - 0.25001 0.2500 - 0.2500i
0.3536 -0.3536
-0.2500 - 0.2500i 0.2500 + 0.2500i
0.0000 + 0.35361 -0.0000 - 0.3536i
0.2500 - 0.2500i -0.2500 + 0.2500i
ans(:,;,13,1)= ans(:,;,13,3) =
0.3536 0.3536
-0.0000 - 0.3536i1 -0.0000 - 0.3536i1
-0.3536 + 0.0000i -0.3536 + 0.00001
0.0000 + 0.35361 0.0000 + 0.3536i
0.3536 -0.3536
-0.0000 - 0.3536i 0.0000 + 0.3536i
-0.3536 + 0.00001 0.3536 - 0.0000i

-0.0000 - 0.3536i

ans(:,;,15,3) =

0.3536

0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i

0.3536 -0.3536
0.2500 - 0.2500i -0.2500 + 0.25001
-0.0000 - 0.3536i 0.0000 + 0.3536i
-0.2500 - 0.25001 0.2500 + 0.2500i
[Claim 4] The communication method of claim 1, wherein the combination of the

3-bit first precoding matrix indicator and the one-bit second precoding

matrix indicator indicates one of recommended precoding matrix
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candidates disclosed in the following Table 2:

- 0.1768 + 0.1768i
ans(z,:,5,1) =

0.2500

0.0000 + 0.2500i
-0.2500 + 0.00001
-0.0000 - 0.2500i

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

ans(:,:,7,1) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i

[Table 2]
ans(:,:,1,1) =
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 -0.2500
0.2500 -0.2500
0.2500 -0.2500
0.2500  -0.2500
ans(;,:,3,1) =
0.2500 0.2500
0.1768 +0.17681 0.1768 + 0.1768i
0.0000 + 0.2500i  0.0000 + 0.25001
-0.1768 + 0.1768i -0.1768 + 0.1768i
0.2500 -0.2500
0.1768 +0.17681 -0.1768 - 0.1768i
0.0000 + 0.2500i  -0.0000 - 0,25001

0.1768 - 0.1768i

0.2500
0.0000 + 0.25001
-0.2500 + 0.0000i
-0.0000 - 0.2500i
-0.2500
-0.0000 - 0.25001
0.2500 - 0.0000i
0.0000 + 0.2500i

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i

0.1768 + 0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.2500i
-0.1768 - 0.1768i

ans(:,:,1,2) =

0.2500

0.2500

0.2500

0.2500
0+ 0.25001
0+0.2500i
0+ 0.2500i
0+ 0.2500i

ans(:,:,3,2) =

0.2500
0.1768 +0.1768i
0.0000 + 0.25001
-0.1768 + 0.1768i
0+ 0.2500i
-0.1768 + 0.1768i
-0.2500 + 0.0000i
-0.1768 - 0.1768i

ans(;,:,5,2) =

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0+ 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0.2500 - 0.0000i

ans(:,:,7,2) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0+0.2500i
-0.1768 - 0.1768i
0.2500 - 0.0000i
-0.1768 + 0.1768i

0.2500

0.2500

0.2500

0.2500
0-0.2500i
0 - 0.2500i
0 -0.25001
0 - 0.2500i

0.2500

0.1768 + 0.1768i
0.0000 + 0.25001

-0.1768 + 0.1768i
0-0.2500i

0.1768 - 0.1768i

0.2500 - 0.0000i

0.1768 + 0.1768i

0.2500

0.0000 + 0.2500i

-0.2500 + 0.0000i

-0.0000 - 0.25001

0-0.2500i

0.2500 - 0.0000i

0.0000 + 0.2500i

-0.2500 + 0.0000i

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 +0.1768i
0 -0.2500i
0.1768 + 0.1768i
-0.2500 + 0.0000i
0.1768 - 0.1768i
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ans(:,:,9,1) =

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500
-0.2500 + 0.00001
0.2500 - 0.0000i
-0.2500 + 0.0000i

ans(;,;,11,1) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i

ans(:,;,13,1) =

0.2500

-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i

0.2500

-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i

ans(:,;,15,1) =

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.17681

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

[Claim 5]
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0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

-0.2500
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500 - 0.0000i

0.2500
-0.1768 - 0.1768i
0.0000 + 0.2500i

0.1768 - 0.1768i

-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i
-0.1768 + 0.1768i

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
-0.2500
0.0000 + 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i
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ans(:,;,9,2) =

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.00001
0+ 0.2500i
-0.0000 - 0.25001
0.0000 + 0.25001
-0.0000 - 0.2500i

ans(:,;,11,2) =

0.2500
-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0+ 0.2500i
0.1768 - 0.1768i
-0.2500 + 0.0000i
0.1768 + 0.1768i

ans(:,:,13,2) =

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.00001
0.0000 + 0.2500i
0+ 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i
-0.2500 + 0.0000i

ans(:,;,15,2)=

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0+ 0.25001
0.1768 + 0.1768i
0.2500 - 0.0000i
0.1768 - 0.1768i

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0-0.2500i
0.0000 + 0.2500i
-0.0000 - 0.25001
0.0000 + 0.25001

0.2500

-0.1768 - 0.17681
0.0000 + 0.2500i

0.1768 - 0.1768i
0-0.2500i

-0.1768 +0.1768i

0.2500 - 0.0000i

-0.1768 - 0.1768i

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500 - 0.0000i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0 - 0.2500i

-0.1768 - 0.1768i
-0.2500 + 0.0000i
-0.1768 + 0.1768i

A communication method of a receiver in a multiple input multiple

output (MIMO) communication system comprising a transmitter having

eight transmit antennas and the receiver, the communication method

comprising:

feeding back, to the transmitter, a first precoding matrix indicator cor-

responding to a first codeword included in a first codebook in order to
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indicate a recommended precoding matrix at a first reporting point in

time; and

feeding back, to the transmitter, a second precoding matrix indicator

corresponding to a second codeword included in a second codebook in

order to indicate a recommended precoding matrix at a second

reporting point in time,

wherein the second precoding matrix indicator indicates, as the rec-

ommended precoding matrix at the second reporting point in time, one

of candidates disclosed in the following Table 3:

0.0957 + 0.2310i

ans(:,1,3,1) =

-0.0957 - 0.2310i

-0.1768 + 0.1768i

ans(:,:,3,5) =

[Table 3]
ans(:,;,1,1) = ans(:,;,1,5) =
0.2500 0.2500 0.2500 0.2500
0.2500 0.2500 0.2310 +0.0957i  0.2310 + 0.0957i
0.2500 0.2500 0.1768+0.17681  0.1768 + 0.1768i
0.2500 0.2500 0.0957 +0.2310i  0.0957 + 0.2310i
0.2500 -0.2500 0.2500 -0.2500
0.2500 -0.2500 0.2310+0.09571 -0.2310-0.0957i
0.2500 -0.2500 0.1768 + 0.1768i -0.1768 - 0.1768i
0.2500 -0.2500 0.0957 + 0.2310i  -0.0957 - 0.2310i
ans(;,:,2,1) = ans(:,:,2,5) =
0.2500 0.2500 0.2500 0.2500
0.2310+0.09571 02310+ 0.09571 0.1768 + 0.17681  (.1768 + 0.17681
0.1768 +0.17681  0.1768 + 0.17681 0.0000 + 0.2500i  0.0000 + 0.2500i
0.0957 +0.2310i  0.0957 + 0.2310i -0.1768 + 0.17681 -0.1768 + 0.1768i
0.2500 -0.2500 0.2500 -0.2500
0.2310+0.09571 -0.2310 - 0.09571 0.1768 +0.17681 -0.1768 - 0.1768i
0.1768 + 0.17681 -0.1768 - 0.1768i 0.0000 + 0.25001 -0.0000 - 0.2500i

0.1768 - 0.1768i
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0.2500

0.1768 + 0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

0.2500

0.1768 + 0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

ans(:,;,4,1)=

0.2500

0.0957 +0.23101
-0.1768 + 0.1768i
-0.2310 - 0.0957i

0.2500

0.0957 +0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957

ans(:,:,5,1)=

0.2500

0.0000 + 0.2500i

-0.2500 + 0.00001

-0.0000 - 0.2500i
0.2500

0.0000 + 0.2500i

-0.2500 + 0.0000i

-0.0000 - 0.2500i

ans(:,:,6,1) =

0.2500

-0.0957 + 0.23101
-0.1768 - 0.1768i
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0.2500
0.1768 + 0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i
-0.2500
-0.1768 - 0.1768i
-0.0000 - 0.2500i
0.1768 - 0.1768i

0.2500
0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i
-0.2500
-0.0957 - 0.2310i
0.1768 - 0.1768i
0.2310 + 0.0957i

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i

-0.0000 - 0.2500i

-0.2500
-0.0000 - 0.2500i
0.2500 - 0.0000i
0.0000 + 0.2500i

0.2500
-0.0957 +0.2310i
-0.1768 - 0.1768i
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0.2500

0.0957 +0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

0.2500

0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310 - 0.0957i

ans(:,:,4,5) =

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i

ans(:,:,5,5) =

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i
0.2310 - 0.0957i
0.2500
-0.0957 + 0.2310i
-0.1768 - 0.17681
0.2310 - 0.0957i

ans(:,:,6,5) =
0.2500

-0.1768 + 0.1768i
-0.0000 - 0.2500i

0.2500
0.0957 + 0.2310i
-0.1768 + 0.1768i
-0.2310- 0.0957i
-0.2500
-0.0957 - 0.2310i
0.1768 - 0.1768i
0.2310+ 0.0957i

0.2500
0.0000 + 0.25001
-0.2500 + 0.0000i
-0.0000 - 0.2500i
-0.2500
-0.0000 - 0.2500i
0.2500 - 0.0000i
0.0000 + 0.2500i

0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i

0.2310-0.09571
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 + 0.0957i

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.25001
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0.2310 - 0.0957i
0.2500
-0.0957 + 0.2310i
-0.1768 - 0.1768i
0.2310 - 0.0957i

ans(:,;,7,1) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500
-0.1768 + 0.1768i
-0.0000 - 0.25001
0.1768 + 0.1768i

ans(:,:,8,1) =

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.2310i
0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.2310i

ans(:,:,9,1) =

0.2500

-0.2500 + 0.0000i
0.2500 - 0.0000i

-0.2500 + 0.00001
0.2500

-0.2500 + 0.0000i

0.2500 - 0.0000i
-0.2500 + 0.00001

ans(:,:,10,1) =

0.2500
-0.2310 - 0.09571
0.1768 + 0.1768i
-0.0957 - 0.23101
0.2500
-0.2310- 0.0957i
0.1768 + 0.1768i
-0.0957 - 0.23101
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0.2310 - 0.0957i
-0.2500
0.0957 - 0.2310i
0.1768 + 0.1768i
-0.2310 +0.0957i

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i

0.1768 + 0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.2500i
-0.1768 - 0.1768i

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.2310i

-0.2500
0.2310 - 0.0957i
-0.1768 + 0.1768i
0.0957-0.23101

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

-0.2500
0.2500 - 0.0000i

-0.2500 + 0.0000i
0.2500 - 0.0000i

0.2500
-0.2310 - 0.0957i
0.1768 + 0.17681
-0.0957 - 0.23101
-0.2500
0.2310 + 0.0957i
-0.1768 - 0.1768i
0.0957 +0.2310i
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0.1768 +0.1768i
0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i

ans(:,:,7,5) =

0.2500
-0.2310+ 0.09571
0.1768 - 0.1768i
-0.0957 + 0.2310i
0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 +0.2310i

ans(:,:,8,5) =

0.2500
-0.2500 + 0.00001
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

ans(:,:,9,5) =

0.2500

-0.2310 - 0.0957i
0.1768 +0.1768i

-0.0957 - 0.2310i
0.2500

-0.2310 - 0.0957i

0.1768 + 0.1768i
-0.0957 - 0.2310i

ans(:,:,10,5) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0.2500

-0.1768 - 0.1768i
0.0000 + 0.25001
0.1768 - 0.1768i

0.1768 + 0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.2500i
-0.1768 - 0.1768i

0.2500
-0.2310 + 0.0957i
0.1768 - 0.1768i
-0.0957 + 0.2310i

-0.2500
0.2310 - 0.0957i
-0.1768 + 0.1768i
0.0957 - 0.2310i

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i

-0.2500
0.2500 - 0.0000i
-0.2500 + 0.0000i
0.2500 - 0.0000i

0.2500
-0.2310 - 0.0957i
0.1768 + 0.1768i
-0.0957 - 0.2310i
-0.2500
0.2310 + 0.0957i

-0.1768 - 0.1768i
0.0957 + 0.23101

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i

0.1768 - 0.1768i

-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i
-0.1768 + 0.1768i
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ans(:,;,11,1) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i
0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i

ans(:,;,12,1) =

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 +0.0957i
0.2500
-0.0957 - 0.23101
-0.1768 + 0.1768i
0.2310 + 0.0957i

ans(;,;,13,1) =

0.2500
-0.0000 - 0.25001

-0.2500 + 0.0000i
0.0000 + 0.25001

0.2500
-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 +0.2500i

ans(:,;,14,1) =

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i
-0.2310 + 0.0957i
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0.2500

-0.1768 - 0.1768i

0.0000 + 0.2500i
0.1768 - 0.1768i
-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i

-0.1768 + 0.17681

0.2500
0.0957 - 0.2310i

-0.1768 + 0.1768i

0.2310 + 0.0957i
-0.2500
0.0957 + 0.2310i
0.1768 - 0.1768i
-0.2310-0.09571

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.00001

0.0000 + 0.25001
-0.2500
0.0000 + 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500

0.0957 - 0.2310i
-0.1768 - 0.1768i

-0.2310 + 0.0957i

-0.2500
-0.0957 +0.2310i
0.1768 +0.1768i
0.2310-0.0957i
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ans(:,:,11,5) =

0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.09571
0.2500
-0.0957 - 0.2310i
-0.1768 + 0.1768i
0.2310 + 0.0957i

ans(:,:,12,5)=

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i

ans(:,:,13,5) =

0.2500

0.0957 - 0.23101
-0.1768 - 0.1768i
-0.2310 + 0.0957i

0.2500

0.0957 - 0.23101
-0.1768 - 0.1768i
-0.2310 + 0.09571

ans(:,;,14,5) =

0.2500

0.1768 - 0.17681
-0.0000 - 0.2500i
-0.1768 - 0.17681

0.2500

0.1768 - 0.17681
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500
-0.0957 - 0.23101
-0.1768 + 0.1768i

0.2310 + 0.09571
-0.2500
0.0957 + 0.23101
0.1768 - 0.1768i
-0.2310 - 0.0957i

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i

0.0000 + 0.25001
-0.2500
0.0000 + 0.25001
0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500

0.0957 - 0.23101
-0.1768 - 0.1768i

-0.2310 + 0.09571

-0.2500
-0.0957 + 0.2310i
0.1768 + 0.1768i
0.2310 - 0.0957i

0.2500
0.1768 - 0.1768i
-0.0000 - 0.25001
-0.1768 - 0.1768i

-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i
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ans(:,:,15,1)=

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

ans(:,;,16,1) =

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

ans(:,:,1,3)=

0.2500

0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i

0.2500

0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.13891

ans(:,:,2,3)=

0.2500

0.2079 + 0.1389i
0.0957 + 0.2310i
-0.0488 + 0.2452i

0.2500

0.2079 + 0.1389i
0.0957 + 0.2310i
-0.0488 + 0.2452i

ans(;,;,3,3) =

0.2500

0.1389 + 0.2079i
-0.0957 + 0.2310i
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0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.25001
0.1768 + 0.1768i

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

-0.2500
-0.2310 + 0.0957i
-0.1768 + 0.17681
-0.0957 + 0.2310i

0.2500
0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i
-0.2500
-0.2452 - 0.0488i
-0.2310 - 0.0957i
-0.2079 - 0.138%i

0.2500
0.2079 + 0.1389i
0.0957 + 0.2310i
-0.0488 + 0.2452i

-0.2500
-0.2079 - 0.1389i
-0.0957 - 0.2310i
0.0488 - 0.2452i

0.2500
0.1389 +0.2079i
-0.0957 +0.2310i
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ans(:,:,15,5) =

0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i
0.2500

0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

ans(,:,16,5) =

0.2500
0.2310 - 0.0957i
0.1768 - 0.1768i
0.0957 - 0.2310i

-0.2500
-0.2310 + 0.09571
-0.1768 + 0.1768i
-0.0957 + 0.2310i

0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500  -0.2500
0.2500 -0.2500
0.2500  -0.2500
0.2500 -0.2500

ans(,:,1,7) =

0.2500

0.2079 +0.1389i

0.0957 + 0.2310i
-0.0488 +0.2452i

0.2500

0.2079 + 0.1389i

0.0957 + 0.2310i
-0.0488 + 0.2452i

ans(:,:,2,7) =

0.2500

0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i

0.2500

0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i

ans(;,:,3,7) =

0.2500

0.0488 + 0.2452i
-0.2310 + 0.0957i

0.2500
0.2079 + 0.1389i
0.0957 + 0.2310i
-0.0488 + 0.2452i
-0.2500
-0.2079 - 0.1389i
-0.0957 - 0.23101
0.0488 - 0.2452i

0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i

-0.2500
-0.1389 - 0.207%i
0.0957 - 0.2310i
0.2452 - 0.0488i

0.2500
0.0488 + 0.2452i
-0.2310 + 0.0957i
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-0.2452 + 0.0488i
0.2500
0.1389 + 0.2079i
-0.0957 + 0.2310i
-0.2452 + 0.0488i

ans(:,.,4,3) =

0.2500

0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i

0.2500

0.0488 + 0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.20791

ans(:,:,5,3) =

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i
0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i
0.1389 - 0.2079i

ans(:,:,6,3) =

0.2500

-0.1389 + 0.2079i

-0.0957 - 0.2310i
0.2452 + 0.0488i
0.2500

-0.1389 + 0.2079i
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-0.2452 + 0.0488i
-0.2500
-0.1389 - 0.2079i
0.0957 - 0.23101
0.2452 - 0.0488i

0.2500
0.0488 +0.2452i
-0.2310 + 0.0957i
-0.1389 - 0.2079i
-0.2500
-0.0488 - 0.2452j
0.2310 - 0.0957i
0.1389 +0.2079i

0.2500
-0.0488 + 0.2452i
-0.2310 - 0.0957i

0.1389 - 0.2079i
-0.2500
0.0488 - 0.2452i
0.2310 + 0.0957i
-0.1389 + 0.2079i

0.2500
-0.1389 + 0.20791
-0.0957 - 0.2310i

0.2452 + 0.0488i
-0.2500
0.1389 - 0.2079i
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-0.1389-0.207%9 -0.1389 - 0.2079i

0.2500 -0.2500
0.0488 + 0.2452i -0.0488 - 0.2452i
-0.2310+0.0957i  0.2310 - 0.0957i

-0.1389-0.20791  0.1389 + 0.2079i

ans(:,;,4,7) =
0.2500 0.2500
-0.0488 + 0.24521 -0.0488 +0.2452i

-0.2310-0.0957i
0.1389 - 0.20791

-0.2310- 0.09571
0.1389 - 0.2079i

0.2500 -0.2500
-0.0488 +0.2452i  0.0488 - 0.2452i
-0.2310-0.0957i  0.2310 + 0.0957i

0.1389 - 0.2079i -0.1389 + 0.2079i

ans(:,:,5,7) =

0.2500 0.2500
-0.1389+0.20791 -0.1389 + 0.2079%i
-0.0957-0.2310i - 0.0957 - 0.2310i

0.2452 + 0.04881  0.2452 + 0.0488i
0.2500 -0.2500
-0.1389 +0.20791  0.1389 - 0.2079%i
-0.0957 - 0.2310i  0.0957 +0.2310i
02452 +0.04881 -0.2452 - 0.0488i
ans(:,:,6,7) =
0.2500 0.2500

-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 + 0.2452i

-0.2500
0.2079 - 0.1389i

-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 + 0.2452i
0.2500

-0.2079 + 0.1389i
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-0.0957 - 0.2310i
0.2452 + 0.0488i

ans(:,:;,7,3) =

0.2500

-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 + 0.2452i
0.2500

-0.2079 + 0.13891
0.0957 - 0.2310i
0.0488 + 0.2452i

ans(:,.,8,3) =

0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 + 0.1389i
0.2500
-0.2452 +0.0488i
0.2310 - 0.0957i
-0.2079 + 0.13891

ans(;,:,9,3) =

0.2500
-0.2452 - 0.0488i
0.2310+ 0.0957
-0.2079 - 0.1389i
0.2500
-0.2452 - 0.0488i
0.2310 + 0.09571
-0.2079 - 0.13891
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0.0957 + 0.2310i
-0.2452 - 0.0488i

0.2500
-0.2079 + 0.1389i
0.0957 - 0.2310i
0.0488 +0.2452i

-0.2500
0.2079 - 0.1389i
-0.0957 + 0.2310i
-0.0488 - 0.2452i

0.2500
-0.2452 + 0.04881
0.2310 - 0.0957i
-0.2079 +0.1389i

-0.2500
0.2452 - 0.0488i
-0.2310 + 0.0957i
0.2079 - 0.1389i

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i
-0.2500
0.2452 + 0.0488i
-0.2310 - 0.0957i
0.2079 + 0.1389i
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0.0957 - 0.2310i
0.0488 + 0.2452i

ans(:,;,7,7) =

0.2500
-0.2452 + 0.0488i
0.2310 - 0.09571
-0.2079 + 0.1389i
0.2500
-0.2452 + 0.0488i
0.2310 - 0.0957i
-0.2079 + 0.1389i

ans(:,:,8,7) =

0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i
0.2500
-0.2452 - 0.0488i
0.2310 + 0.0957i
-0.2079 - 0.1389i

ans(:,:,9,7) =

0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i
0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i

-0.0957 + 0.2310i
-0.0488 - 0.2452i

0.2500
-0.2452 + 0.0488i
0.2310-0.0957i
-0.2079 + 0.1389%i

-0.2500
0.2452 - 0.0488i
-0.2310 + 0.0957i
0.2079 - 0.1389i

0.2500

-0.2452 - 0.0488i

0.2310 +0.0957i

-0.2079 - 0.1389i

-0.2500
0.2452 + 0.0488i
-0.2310- 0.09571
0.2079 + 0.13891

0.2500

-0.2079 - 0.1389i

0.0957 + 0.2310i
0.0488 - 0.2452i
-0.2500
0.2079 + 0.1389i
-0.0957 - 0.23101
-0.0488 + 0.2452i



WO 2011/136627

ans(:,:,10,3) =

0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i
0.0488 - 0.2452i
0.2500

-0.2079 - 0.13891
0.0957 + 0.23101
0.0488 - 0.2452i

ans(:,;,11,3) =

0.2500
-0.1389 - 0.207%
-0.0957 + 0.2310i
0.2452 - 0.0488i
0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i

ans(:,:,12,3)=

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 + 0.2079i
0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957
0.1389 + 0.2079i

ans(:,:;,13,3) =
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0.2500

-0.2079 - 0.1389i
0.0957 + 0.2310i

0.0488 - 0.2452i

-0.2500
0.2079 + 0.1389i
-0.0957 - 0.2310i
-0.0488 +0.2452i

0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i

0.2452 - 0.0488i
-0.2500
0.1389 + 0.2079i
0.0957 - 0.2310i
-0.2452 +0.0488i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 + 0.2079i
-0.2500
0.0488 + 0.2452i
0.2310 - 0.0957i
-0.1389 - 0.207%91
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ans(:,:,10,7) =

0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i
0.2452 - 0.0488i
0.2500
-0.1389-0.20791
-0.0957 +0.2310i
0.2452 - 0.0488i

ans(:,;,11,7) =

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.09571
0.1389 + 0.2079i
0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i
0.1389 + 0.2079i

ans(:,;,12,7) =

0.2500

0.0488 - 0.2452i
-0.2310 - 0.0957i
-0.1389 +0.207%1

0.2500

0.0488 - 0.2452i
-0.2310 - 0.09571
-0.1389 + 0.2079i

ans(:,;,13,7) =

0.2500
-0.1389 - 0.2079i
-0.0957 + 0.2310i

0.2452 - 0.0488i
-0.2500
0.1389 + 0.2079i
0.0957 - 0.2310i
-0.2452 + 0.0488i

0.2500
-0.0488 - 0.2452i
-0.2310 + 0.0957i

0.1389 + 0.2079i
-0.2500
0.0488 +0.2452i
0.2310- 0.0957i
-0.1389 - 0.20791

0.2500

0.0488 - 0.2452i
-0.2310-0.09571

-0.1389 + 0.207%

-0.2500
-0.0488 + 0.2452i
0.2310 +0.0957i
0.1389 - 0.2079i
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0.2500

0.0488 - 0.2452i
-0.2310 - 0.09571
-0.1389 + 0.2079i

0.2500

0.0488 - 0.2452i
-0.2310 - 0.09571
-0.1389 + 0.2079i

ans(;,:,14,3) =

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i

ans(:,;,15,3)=

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

ans(:,5,16,3) =

0.2500
0.2452 - 0.0488i
0.2310-0.0957i

0.2079 - 0.1389i
0.2500

0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

output (MIMO) communication system comprising a transmitter having
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0.2500

0.0488 - 0.2452i
-0.2310 - 0.09571

-0.1389 + 0.2079i

-0.2500
-0.0488 + 0.2452i
02310 + 0.0957i
0.1389 - 0.2079i

0.2500
0.1389 - 0.2079i
-0.0957 - 0.23101
-0.2452 - 0.0488i
-0.2500
-0.1389 + 0.2079i
0.0957 + 0.2310i
0.2452 + 0.0488i

0.2500
0.2079-0.1389i
0.0957 - 0.23101

-0.0488 - 0.2452i
-0.2500
-0.2079 + 0.1389i
-0.0957 + 0.2310i
0.0488 + 0.2452i

0.2500
0.2452 - 0.0488i
0.2310 - 0.09571

0.2079 - 0.1389i
-0.2500
-0.2452 + 0.0488i
-0.2310 + 0.0957i
-0.2079 +0.1389i
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0.2500

0.1389 -0.2079i
-0.0957 - 0.23101
-0.2452 - 0.0488i

0.2500

0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.04881

ans(:,;,14,7) =

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

0.2500

0.2079 - 0.1389i

0.0957 - 0.2310i
-0.0488 - 0.2452i

ans(:,;,15,7) =

0.2500

0.2452 - 0.0488i
0.2310-0.09571
0.2079 - 0.1389i
0.2500

0.2452 - 0.0488i
0.2310- 0.0957i
0.2079 - 0.1389i

ans(:,:,16,7) =

0.2500

0.2452 + 0.0488i
0.2310 +0.0957i

0.2079 + 0.1389i
0.2500

0.2452 + 0.0488i
0.2310 + 0.0957i
0.2079 + 0.1389i

0.2500
0.1389 - 0.2079i
-0.0957 - 0.2310i
-0.2452 - 0.0488i
-0.2500
-0.1389 + 0.2079i
0.0957 + 0.2310i
0.2452 +0.0488i

0.2500
0.2079 - 0.1389i
0.0957 - 0.2310i

-0.0488 - 0.2452i
-0.2500
-0.2079 + 0.1389i
-0.0957 + 0.2310i
0.0488 +0.2452i

0.2500
0.2452 - 0.0488i
0.2310 - 0.0957i
0.2079 - 0.1389i

-0.2500
-0.2452 + 0.0488i
-0.2310 + 0.09571
-0.2079 + 0.1389i

0.2500
0.2452 + 0.0488i
0.2310 + 0.0957i

0.2079 + 0.1389i
-0.2500
-0.2452 - 0.0488i
-0.2310 - 0.09571
-0.2079 - 0.13891

A communication method of a receiver in a multiple input multiple

eight transmit antennas and the receiver, the communication method

comprising:
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feeding back, to the transmitter, a first precoding matrix indicator cor-
responding to a first codeword included in a first codebook in order to
indicate a recommended precoding matrix at a first reporting point in
time; and

feeding back, to the transmitter, a second precoding matrix indicator
corresponding to a second codeword included in a second codebook in
order to indicate a recommended precoding matrix at a second
reporting point in time,

wherein the second precoding matrix indicator indicates, as the rec-
ommended precoding matrix at the second reporting point in time, one

of candidates disclosed in the following Table 4:

[Table 4]
ans(:,;,1,1) =
0.1768 0.1768 0.1768 0.1768
0.1768 0.0000+ 0.17681 0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i 0.1768 -0.1768 + 0.0000i
0.1768 -0.0000-0.1768i 0.1768 -0.0000 - 0.1768i
0.1768 0.1768 -0.1768 -0.1768
0.1768 0.0000+0.1768i -0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i -0.1768 0.1768 - 0.0000i
0.1768 -0.0000 - 0.17681 -0.1768 0.0000 + 0.1768i
ans(;,:,2,1) =
0.1768 0.1768 0.1768 0.1768
0+0.1768i -0.1768 -+ 0.0000i 0+0.1768i -0.1768 + 0.0000i
-0.1768 0.1768 - 0.0000i -0.1768 0.1768 - 0.0000i
0-0.17681 -0.1768 + 0.0000i 0-0.17681 -0.1768 + 0.0000i
0.1768 0.1768 -0.1768 -0.1768
0+0.1768i -0.1768 + 0.0000i 0-0.1768i 0.1768 - 0.0000i
-0.1768 0.1768 - 0.0000i  0.1768 -0.1768 + 0.0000i
0-0.17681 -0.1768 + 0.0000i 0+0.17681  0.1768 - 0.0000i
ans(:,;,3,1) =
0.1768 0.1768 0.1768 0.1768
-0.1768 -0.0000-0.1768i -0.1768 -0.0000 - 0.1768i
0.1768 -0.1768 + 0.0000i  0.1768 -0.1768 + 0.0000i
-0.1768 0.0000+0.17681 -0.1768 0.0000 + 0.1768i
0.1768 0.1768 -0.1768 -0.1768
-0.1768 -0.0000-0.1768i 0.1768 0.0000 + 0.1768i
0.1768 -0.1768 + 0.0000i -0.1768 0.1768 - 0.0000i

-0.1768 0.0000+0.17681 0.1768 -0.0000 - 0.1768i
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ans(:,:,4,1)=

0.1768
0-0.1768i
-0.1768
0+0.1768i
0.1768
0-0.1768i
-0.1768
0+0.1768i

ans(:,;,1,3) =

0.1768
0.1633 + 0.0676i

0.1250 + 0.12501
0.0676 +0.1633i
0.1768

0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 + 0.1633i

ans(:,:,2,3) =

0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i
0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i
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0.1768

0.1768 - 0.0000i
0.1768 - 0.0000i

0.1768 - 0.0000i
0.1768

0.1768 - 0.0000i
0.1768 - 0.0000i

0.1768 - 0.0000i

0.1768
-0.0676 + 0.1633i

-0.1250 - 0.1250i
0.1633 - 0.0676i
0.1768
-0.0676 + 0.1633i
-0.1250 - 0.1250i
0.1633 - 0.0676i

0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i

0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i
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0.1768
0-0.1768i
-0.1768

0+0.1768i

-0.1768
0+0.1768i

0.1768

0-0.1768i

0.1768
0.1633 + 0.0676i

0.1250 + 0.1250i
0.0676 + 0.1633i
-0.1768
-0.1633 - 0.0676i
-0.1250 - 0.1250i
-0.0676 - 0.1633i

0.1768
-0.0676 + 0,1633i
-0.1250 - 0.1250i

0.1633 - 0.0676i
-0.1768
0.0676 - 0.1633i

0.1250 + 0.1250i
-0.1633 + 0.0676i

0.1768
0.1768 - 0.0000i
0.1768 - 0.0000i
0.1768 - 0.0000i
-0.1768
-0.1768 + 0.0000i
-0.1768 + 0.0000i
-0.1768 + 0.0000i

0.1768
-0.0676 + 0.1633i

-0.1250 - 0.1250i

0.1633 - 0.0676i
-0.1768

0.0676 - 0.1633i

0.1250 + 0.1250i

-0.1633 + 0.0676i

0.1768

-0.1633 - 0.0676i
0.1250 + 0.1250i

-0.0676 - 0.1633i

-0.1768

0.1633 + 0.0676i
-0.1250 - 0.1250i
0.0676 + 0.1633i
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ans(:,:,3,3) =

0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i
0.1768
-0.1633 - 0.0676i
0.1250 + 0.1250i
-0.0676 - 0.1633i

ans(:,:,4,3) =

0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 +0.0676i

0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i

ans(:,:,1,5) =

0.1768

0.1250 + 0.1250i

0.0000 +0.1768i
-0.1250 + 0.1250i

0.1768

0.1250 + 0.1250i

0.0000 + 0.1768i
-0.1250 + 0.1250i

366

0.1768
0.0676 - 0.1633i
-0.1250 - 0.1250i

-0.1633 + 0.06761

0.1768
0.0676 - 0.1633i
-0.1250 - 0.1250i

-0.1633 + 0.0676i

0.1768
0.1633 + 0.0676i
0.1250 + 0.12501
0.0676 + 0.1633i
0.1768

0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 +0.1633i

0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i

0.1250 + 0.1250i

0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i

0.1250 + 0.1250i
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0.1768
-0.1633 - 0.06761
0.1250 + 0.1250i
-0.0676 - 0.1633i
-0.1768
0.1633 + 0.0676i
-0.1250 - 0.1250i
0.0676 + 0.1633i

0.1768
0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i
-0.1768

-0.0676 + 0.1633i
0.1250 + 0.1250i
0.1633 - 0.0676i

0.1768
0.1250 + 0.1250i
0.0000 + 0.1768i

-0.1250 + 0.1250i
-0.1768
-0.1250 - 0.1250i
-0.0000 - 0.1768i

0.1250 - 0.1250i

0.1768

0.0676 - 0.1633i
-0.1250 - 0.1250i
-0.1633 + 0.0676i

-0.1768

-0.0676 + 0.1633i

0.1250 +0.1250i
0.1633 - 0.0676i

0.1768
0.1633 + 0.0676i
0.1250 + 0.1250i
0.0676 + 0.1633i
-0.1768

-0.1633 - 0.0676i
-0.1250 - 0.1250i
-0.0676 - 0.1633i

0.1768

-0.1250 + 0.1250i
-0.0000 - 0.1768i

0.1250 + 0.1250i

-0.1768

0.1250 - 0.1250i
0.0000 + 0.1768i
-0.1250 - 0.1250i
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ans(:,:,2,5) =

0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.1250i
0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i
0.1250 + 0.1250i

ans(,:,3,5) =

0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

ans(:,:,4,5) =

0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i

0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i

ans(.,:,1,7) =

0.1768

0.0676 +0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i

0.1768

0.0676 +0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i
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0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i

-0.1250 - 0.1250i

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.12501

0.1768
0.1250 +0.1250i
0.0000 + 0.1768i

-0.1250 + 0.1250i

0.1768
0.1250 + 0.1250i
0.0000 + 0.1768i

-0.1250 + 0.1250i

0.1768
-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 + 0.1633i
0.1768
-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 + 0.1633i
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0.1768
-0.1250 + 0.1250i
-0.0000 - 0.1768i

0.1250 + 0.1250i
-0.1768
0.1250 - 0.12501
0.0000 + 0.1768i
-0.1250 - 0.1250i

0.1768
-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i
-0.1768
0.1250 + 0.1250i
-0.0000 - 0.1768i
-0.1250 + 0.1250i

0.1768
0.1250 - 0.1250i
-0.0000 - 0.1768i
-0.1250 - 0.1250i
-0.1768
-0.1250 + 0.1250i
0.0000 + 0.1768i
0.1250 + 0.1250i

0.1768
0.0676 + 0.1633i
-0.1250 + 0.1250i
-0.1633 - 0.0676i

-0.1768
-0.0676 - 0.1633i
0.1250 - 0.1250i
0.1633 + 0.0676i

0.1768

-0.1250 - 0.1250i
0.0000 + 0.1768i
0.1250 - 0.1250i

-0.1768

0.1250 + 0.1250i
-0.0000 - 0.1768i
-0.1250 + 0.1250i

0.1768

0.1250 - 0.1250i
-0.0000 - 0.1768i

-0.1250 - 0.1250i

-0.1768

-0.1250 + 0.1250i
0.0000 + 0.1768i
0.1250 + 0.1250i

0.1768
0.1250 + 0.1250i
0.0000 + 0.1768i
-0.1250 + 0.1250i
-0.1768
-0.1250 - 0.1250i
-0.0000 - 0.1768i
0.1250 - 0.1250i

0.1768
-0.1633 + 0.0676i
0.1250 - 0.1250i
-0.0676 + 0.1633i
-0.1768
0.1633 - 0.0676i
-0.1250 + 0.1250i
0.0676 - 0.1633i
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ans(:,:,2,7) =
0.1768 0.1768 0.1768 0.1768
-0.1633 +0.06761 -0.0676 - 0.1633i -0.1633 + 0.0676i -0.0676 - 0.1633i
0.1250-0.1250i -0.1250+0.1250i  0.1250-0.1250i -0.1250 +0.1250i
-0.0676 +0.16331  0.1633 + 0.0676i -0.0676+0.1633i  0.1633 + 0.0676i
0.1768 0.1768 -0.1768 -0.1768
-0.1633 + 0.06761 -0.0676-0.1633i  0.1633-0.0676i  0.0676 + 0.1633i
0.1250-0.1250i -0.1250+0.1250i -0.1250+0.1250i  0.1250 - 0.1250i
-0.0676 +0.16331  0.1633+0.06761  0.0676 - 0.16331 -0.1633 - 0.0676i
ans(:,;,3,7) =
0.1768 0.1768 0.1768 0.1768
-0.0676 - 0.1633i  0.1633 - 0.0676i -0.0676 - 0.16331  0.1633 - 0.0676i
-0.1250 +0.1250i  0.1250-0.12501 -0.1250+0.12501  0.1250 - 0.1250i
0.1633 +0.0676i 0.0676 - 0.1633i  0.1633 + 0.06761  0.0676 - 0.1633i
0.1768 0.1768 -0.1768 -0.1768
-0.0676 - 0.16331  0.1633-0.0676i 0.0676 + 0.1633i -0.1633 + 0.0676i
-0.1250+0.1250i  0.1250-0.1250i  0.1250-0.1250i -0.1250 + 0.1250i
0.1633 +0.0676i 0.0676-0.16331 -0.1633 - 0.06761 -0.0676 + 0.1633i
ans(:,:,4,7) =
0.1768 0.1768 0.1768 0.1768
0.1633 - 0.0676i  0.0676 + 0.1633i  0.1633 - 0.06761  0.0676 + 0.1633i
0.1250-0.1250i -0.1250+0.1250i  0.1250-0.1250i -0.1250 + 0.1250i
0.0676-0.1633i -0.1633 -0.06761 0.0676 - 0.1633i -0.1633 - 0.0676i
0.1768 0.1768 -0.1768 -0.1768
0.1633 - 0.06761  0.0676 +0.1633i -0.1633 +0.06761 -0.0676 - 0.1633i
0.1250- 0.1250i -0.1250+ 0.12501 -0.1250 + 0.1250i  0.1250 - 0.1250i
0.0676 - 0.16331 -0.1633 - 0.0676i -0.0676 +0.16331  0.1633 + 0.0676i
[Claim 7] A communication method of a transmitter in a multiple input multiple

output (MIMO) communication system comprising the transmitter

having eight transmit antennas and a receiver, the communication

method comprising:

receiving, from the receiver, a first precoding matrix indicator corre-
sponding to a first codeword included in a first codebook and a second
precoding matrix indicator corresponding to a second codeword
included in a second codebook;

accessing a memory that stores the first codebook and the second

codebook; and
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generating a precoding matrix using the first precoding matrix indicator
and the second precoding matrix indicator,

wherein a combination of the first precoding matrix indicator and the
second precoding matrix indicator indicates one of recommended
precoding matrix candidates disclosed in one of the following Table 5
and Table 6:

[Table 5]
ans(:,;,1,1)= ans(:,,,1,3) =
0.3536 0.3536
0.3536 0.3536
0.3536 0.3536
0.3536 0.3536
0.3536 -0.3536
0.3536 -0.3536
0.3536 -0.3536
0.3536 -0.3536
ans(:,:,3,1) = ans(:,:,3,3) =
0.3536 0.3536
0.2500 + 0.25001 0.2500 + 0.2500i
0.0000 + 0.3536i 0.0000 + 0.3536i
-0.2500 + 0.2500i -0.2500 + 0.2500i
0.3536 -0.3536
0.2500 + 0.2500i -0.2500 - 0.25001
0.0000 + 0.3536i1 -0.0000 - 0.3536i
-0.2500 + 0.25001 0.2500 - 0.25001
ans(:,:;,5,1) = ans(:,;,5,3) =
0.3536 0.3536
0.0000 + 0.35361 0.0000 + 0.3536i
-0.3536 + 0.0000i -0.3536 + 0.0000i
-0.0000 - 0.3536i -0.0000 - 0.3536i
0.3536 -0.3536
0.0000 + 0.3536i -0.0000 - 0.3536i
-0.3536 + 0.0000i 0.3536 - 0.00001
-0.0000 - 0.35361 0.0000 + 0.3536i1

ans(;,;,7,1) = ans(:,.,7,3) =
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0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
0.3536
-0.2500 + 0.25001
-0.0000 - 0.3536i
0.2500 + 0.2500i

ans(;,:,9,1) =
0.3536

-0.3536 + 0.0000i
0.3536 - 0.0000i

-0.3536 + 0.0000i
0.3536

-0.3536 + 0.0000i
0.3536 - 0.0000i

-0.3536 + 0.0000i

ans(:,;,11,1) =

0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i
0.3536

-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i

ans(:,;,13,1) =

0.3536
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0.3536
-0.2500 + 0.2500i
-0.0000 - 0.3536i
0.2500 + 0.2500i
-0.3536
0.2500 - 0.2500i
0.0000 + 0.3536i
-0.2500 - 0.2500i

ans(:,:,9,3) =

0.3536
-0.3536 + 0.0000i
0.3536 - 0.0000i
-0.3536 + 0.0000i
-0.3536
0.3536 - 0.0000i
-0.3536 + 0.0000i
0.3536 - 0.00001

ans(:,;,11,3) =

0.3536
-0.2500 - 0.2500i
0.0000 + 0.3536i
0.2500 - 0.2500i
-0.3536
0.2500 + 0.2500i
-0.0000 - 0.3536i
-0.2500 + 0.2500i

ans(:,:,13,3) =

0.3536
-0.0000 - 0.3536i
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-0.1768 + 0.1768i

371
-0.0000 - 0.3536i
-0.3536 + 0.00001
0.0000 + 0.3536i
0.3536
-0.0000 - 0.3536i
-0.3536 + 0.00001
0.0000 + 0.3536i
ans(:,;,15,1) =
0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
[Table 6]
ans(:,;,1,1)=
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 0.2500
0.2500 -0.2500
0.2500  -0.2500
02500 -0.2500
02500  -0.2500
ans(:,:,3,1) =
0.2500 0.2500
0.1768 + 0.17681  0.1768 + 0.1768i
0.0000 + 0.2500i  0.0000 + 0.2500i

-0.1768 + 0.1768i

-0.1768 + 0.1768i
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-0.3536 + 0.0000i
0.0000 + 0.3536i
-0.3536
0.0000 + 0.3536i
0.3536 - 0.0000i
-0.0000 - 0.3536i

ans(:,:,15,3) =

0.3536
0.2500 - 0.2500i
-0.0000 - 0.3536i
-0.2500 - 0.2500i
-0.3536
-0.2500 + 0.2500i
0.0000 + 0.3536i
0.2500 + 0.2500i

ans(:,;,1,2) =

0.2500

0.2500

0.2500

0.2500
0+0.2500i
0+0.25001
0+ 0.2500i
0+0.2500i

ans(:,,,3,2) =

0.2500
0.1768 + 0.1768i
0.0000 + 0.2500i

0.2500

0.2500

0.2500

0.2500
0 -0.2500i
0 -0.2500i
0-0.2500i
0-0.2500i

0.2500

0.1768 + 0.1768i
0.0000 + 0.2500i
-0.1768 + 0.1768i
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0.2500

0.1768 + 0.1768i

0.0000 + 0.2500i
-0.1768 + 0.1768i

ans(:,;,5,1) =

0.2500

0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.25001

0.2500

0.0000 + 0.2500i
-0.2500 + 0.00001
-0.0000 - 0.2500i

ans(:,;,7,1) =

0.2500
-0.1768 +0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i

ans(:,:,9,1) =

0.2500

-0.2500 + 0.0000i
0.2500 - 0.0000i

-0.2500 + 0.0000i
0.2500

-0.2500 + 0.0000i
0.2500 - 0.0000i

372

-0.2500
-0.1768 - 0.1768i
-0.0000 - 0.2500i

0.1768 - 0.1768i

0.2500
0.0000 + 0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
-0.2500
-0.0000 - 0.2500i
0.2500 - 0.0000i
0.0000 + 0.2500i

0.2500
-0.1768 + 0.17681
-0.0000 - 0.2500i

0.1768 +0.1768i
-0.2500
0.1768 - 0.1768i
0.0000 + 0.2500i
-0.1768 - 0.1768i

0.2500
-0.2500 + 0.00001
0.2500 - 0.0000i
-0.2500 + 0.0000i

-0.2500
0.2500 - 0.0000i
-0.2500 + 0.0000i

PCT/KR2011/003272

0+0.2500i
-0.1768 + 0.1768i
-0.2500 + 0.0000i
-0.1768 - 0.1768i

ans(:,:,5,2) =

0.2500
0.0000 + 0.2500i
-0.2500 + 0.00001
-0.0000 - 0.2500i
0+0.2500i
-0.2500 + 0.0000i
-0.0000 - 0.2500i
0.2500 - 0.00001

ans(:,;,7,2) =

0.2500
-0.1768 + 0.1768i
-0.0000 - 0.2500i
0.1768 + 0.1768i
0+ 0.2500i
-0.1768 - 0.1768i
0.2500 - 0.0000i
-0.1768 + 0.1768i

ans(:,;,9,2) =

0.2500
-0.2500 + 0.00001
0.2500 - 0.0000i
-0.2500 + 0.0000i
0+ 0.2500i
-0.0000 - 0.2500i
0.0000 + 0.2500i

0-0.2500i
0.1768 - 0.1768i
0.2500 - 0.0000i
0.1768 + 0.1768i

0.2500

0.0000 + 0.2500i

-0.2500 + 0.0000i

-0.0000 - 0.2500i

0 - 0.2500i

0.2500 - 0.0000i

0.0000 + 0.2500i

-0.2500 + 0.0000i

0.2500
-0.1768 +0.1768i
-0.0000 - 0.2500i

0.1768 + 0.1768i
0-0.2500i

0.1768 + 0.1768i

-0.2500 + 0.0000i

0.1768 - 0.1768i

0.2500
-0.2500 + 0.0000i
0.2500 - 0.0000i
-0.2500 + 0.0000i
0 -0.2500i
0.0000 + 0.2500i
-0.0000 - 0.2500i
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[Claim 8]

-0.2500 + 0.0000i

ans(:,:,11,1) =

0.2500

-0.1768 - 0.1768i
0.0000 + 0.25001
0.1768 - 0.1768i
0.2500

<0.1768 - 0.1768i
0.0000 + 0.2500i
0.1768 - 0.1768i

ans(;,:,13,1) =

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i
0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i
0.0000 + 0.2500i

ans(:,:,15,1) =

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i

0.2500

0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
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0.2500 - 0.0000i

0.2500
-0.1768 - 0.1768i

0.0000 +0.2500i

0.1768 - 0.1768i
-0.2500
0.1768 + 0.1768i
-0.0000 - 0.2500i
-0.1768 + 0.1768i

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.0000i

0.0000 + 0.2500i

-0.2500
0.0000 + 0.25001
0.2500 - 0.0000i
-0.0000 - 0.2500i

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
-0.2500
-0.1768 + 0.1768i
0.0000 + 0.2500i
0.1768 + 0.1768i
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-0.0000 - 0.2500i

ans(:,;,11,2) =

0.2500
-0.1768 - 0.1768i
0.0000 + 0.25001
0.1768 - 0.1768i
0+ 0.25001
0.1768 - 0.1768i
-0.2500 + 0.0000i
0.1768 + 0.1768i

ans(:,;,13,2)=

0.2500
-0.0000 - 0.2500i
-0.2500 + 0.00001
0.0000 + 0.2500i
0+ 0.2500i
0.2500 - 0.0000i
-0.0000 - 0.2500i
-0.2500 + 0.0000i

ans(;,;,15,2) =

0.2500
0.1768 - 0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0+ 0.25001
0.1768 + 0.1768i
0.2500 - 0.0000i
0.1768 - 0.1768i

0.0000 + 0.25001

0.2500

-0.1768 - 0.1768i
0.0000 + 0.2500i

0.1768 - 0.17681
0 - 0.2500i

-0.1768 + 0.1768i

0.2500 - 0.0000i

-0.1768 - 0.1768i

0.2500
-0.0000 - 0.2500i

-0.2500 + 0.0000i
0.0000 + 0.2500i
0-0.2500i

-0.2500 + 0.0000i

0.0000 + 0.2500i

0.2500 - 0.0000i

0.2500
0.1768 -0.1768i
-0.0000 - 0.2500i
-0.1768 - 0.1768i
0 -0.2500i

-0.1768 - 0.1768i
-0.2500 + 0.0000i
-0.1768 + 0.1768i

A communication method of a transmitter in a multiple input multiple

output (MIMO) communication system comprising the transmitter

having eight transmit antennas and a receiver, the communication

method comprising:

receiving, from the receiver, a first precoding matrix indicator corre-

sponding to a first codeword included in a first codebook, the first

precoding matrix indicator indicating a recommended precoding matrix

at a first reporting point in time;

receiving, from the receiver, a second precoding matrix indicator corre-

sponding to a second codeword included in a second codebook, the

second precoding matrix indicator indicating a recommended precoding
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matrix at a second reporting point in time;

accessing a memory that stores the second codebook; and

generating the recommended precoding matrix at the second reporting
point in time using the second precoding matrix indicator received at
the second reporting point in time,

wherein the second precoding matrix indicator indicates, as the rec-
ommended precoding matrix at the second reporting point in time, one
of recommended precoding matrix candidates disclosed in one of the

following Table 3 of claim 5 and Table 4 of claim 6.
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[Fig. 4]
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[Fig. 6]
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