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<<< Start of changed sections>>>
B.2.3A.4
Beam steering approach
For a MIMO channel with single dominant beam direction, given the channel spatial correlation matrix in B.2.3A.1, the corresponding random channel matrix H can be calculated. The signal model for the k-th subframe is denoted as
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Where
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H is the N​r xNt channel matrix per subcarrier.
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 is the steering matrix, 

For 8 transmission antennas, 
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For 4 transmission antennas, 
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 controls the phase variation, and the phase for k-th subframe is denoted by
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is the random start value with the uniform distribution, i.e., 
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 is the step of phase variation, which is defined in Table B.2.3A.4-1, and k is the linear increment of 1 for every subframe throughout the simulation,

-
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 is the precoding matrix for Nt transmission antennas, 
-
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 is the received signal, 
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 is the transmitted signal, and 
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is AWGN.
For a MIMO channel with two dominant beam directions, given the channel spatial correlation matrix in B.2.3A.1, the corresponding random channel matrices H1 and H2 can be independently calculated for each beam direction. The signal model for the k-th subframe with one main (first) beam and one additional second beam direction is denoted as
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Where

-
Hj is the N​r xNt channel matrix per subcarrier for the signals received from the j-th beam direction,
-
p is the relative power of the second beam to the main beam,
-

[image: image15.wmf])

(

j

k

D

q

 is the steering matrix for the j-th beam direction, 

For 8 transmission antennas, 
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For 4 transmission antennas,
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For j-th beam, 
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 controls the phase variation, and the phase for k-th subframe is denoted by
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 is the step of phase variation, which is defined in Table B.2.3A.4-1, and k is the linear increment of 1 for every subframe throughout the simulation, 
-
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 is the precoding matrix for Nt transmission antennas, 
-
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 is the received signal, 
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 is the transmitted signal, and 
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is AWGN.

Table B.2.3A.4-1: The step of phase variation

	Variation Step
	Value (rad/subframe)
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	1.2566×10-3


<<< End of changed sections>>>
<<< Start of changed sections>>>
B.2.3B.4
Beam steering approach
For a MIMO channel with single dominant beam direction, given the channel spatial correlation matrix in B.2.3B.1, the corresponding random channel matrix H can be calculated. The signal model for the k-th subframe is denoted as
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And the steering matrix is further expressed as following:
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where

-
H is the N​r xNt channel matrix per subcarrier.

-
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 is the steering matrix,
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 is the steering matrix in first dimension with same polarization,
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 is the steering matrix in second dimension with same polarization,

-
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 is the number of antenna elements infirst dimension with same polarization,
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 is the number of antenna elements in second dimension with same polarization,
For 1 antenna element of the same polarization in one direction, 
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For 2 antenna elements of the same polarization in one direction, 
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For 3 antenna elements of the same polarization in one direction,
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For 4 antenna elements of the same polarization in one direction, 
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where the index 
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 stands for first dimension and second dimension respectively.
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 controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe is denoted by
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 is the step of phase variation, which is defined in Table B.2.3B.4-1, and k is the linear increment of 1 for every subframe throughout the simulation, the index 
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-
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 is the precoding matrix for Nt transmission antennas, 
-
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 is the received signal, 
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 is the transmitted signal, and 
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is AWGN.
For a MIMO channel with two dominant beam directions, given the channel spatial correlation matrix in B.2.3B.1, the corresponding random channel matrices H1 and H2 can be independently calculated. The signal model for the k-th subframe with one main (first) beam and one additional second beam direction is denoted as
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And the steering matrix for j-th beam direction, j=1,2, is further expressed as following:


[image: image53.wmf](

)

(

)

(

)

2

)

(

1

)

(

)

(

,

2

,

1

,

2

,

1

,

1

0

0

1

N

D

N

D

D

j

j

j

k

k

k

k

q

q

q

q

Ä

Ä

ú

û

ù

ê

ë

é

=


where

-
Hj is the N​r xNt channel matrix per subcarrier for the signals received from the j-th beam direction,
-
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 is the steering matrix for the j-th beam direction,
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 is the steering matrix in first dimension with same polarization for the j-th beam direction,
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 is the steering matrix in second dimension with same polarization for the j-th beam direction,
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 is the number of antenna elements infirst dimension with same polarization,
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 is the number of antenna elements in second dimension with same polarization,
For 1 antenna element of the same polarization in one direction, 
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For 2 antenna elements of the same polarization in one direction, 
[image: image60.wmf]ú

û

ù

ê

ë

é

=

j

i

k

i

k

j

j

e

D

,

,

,

3

)

(

0

0

1

)

2

(

q

q

.

For 3 antenna elements of the same polarization in one direction,
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For 4 antenna elements of the same polarization in one direction, 
[image: image62.wmf]ú

ú

ú

ú

û

ù

ê

ê

ê

ê

ë

é

=

j

i

k

j

i

k

j

i

k

i

k

j

j

j

j

e

e

e

D

,

,

,

,

,

,

,

3

2

)

(

0

0

0

0

0

0

0

0

0

0

0

0

1

)

4

(

q

q

q

q

.

where the index 
[image: image63.wmf]2

,

1

=

i

stands for first dimension and second dimension, and the index 
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For j-th beam direction, 
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 controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe is denoted by
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 is the step of phase variation, which is defined in Table B.2.3B.4-1, and k is the linear increment of 1 for every subframe throughout the simulation, the index 
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 is the precoding matrix for Nt transmission antennas, 
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 is the received signal, 
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 is the transmitted signal, and 
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is AWGN.

Table B.2.3B.4-1: The step of phase variation

	Variation Step
	Value (rad/subframe)
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