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<Unchanged Text Skipped>
[bookmark: _Toc75790319][bookmark: _Toc68247002][bookmark: _Toc58239413][bookmark: _Toc52716761][bookmark: _Toc44067834][bookmark: _Toc36058910][bookmark: _Toc27479711]B.2.3.2.3	Beam steering approach
For the 2D cross-polarized antenna array at gNB, given the channel spatial correlation matrix in B.2.3.2.1 and B.2.3.2.2, the corresponding random channel matrix H can be calculated. The signal model for the k-th slot is denoted as:


And the steering matrix is further expressed as following:


Where:
-	H is the Nr×Nt channel matrix per subcarrier.

-	 is the steering matrix,

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

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

-	 is the number of antenna elements in first dimension with same polarization,

[bookmark: OLE_LINK2]-	 is the number of antenna elements in second dimension with same polarization,

For antenna array with only one direction, number of antenna element in second direction equals 1.
For 1 antenna element with the same polarization in one direction, 

.
For 2 antenna elements with the same polarization in one direction,

.
For 3 antenna elements with the same polarization in one direction,

.
For 4 antenna elements with the same polarization in one direction,

.

where the index  stands for first dimension and second dimension respectively.






 controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe is denoted by, where is the random start value with the uniform distribution, i.e. ,  is the step of phase variation, which is defined in Table B.2.3.2.3-1, and k is the linear increment of 2-μ  for every slot throughout the simulation, the index  stands for first dimension and second dimension respectively.

-	 is the precoding matrix for Nt transmission antennas,
-	y is the received signal, x is the transmitted signal, and n is AWGN.


-	 corresponds to subcarrier spacing configuration, 
For the 1D cross-polarized antenna array at gNB, the corresponding random channel matrix H can be calculated by letting N2=1, i.e.


Table B.2.3.2.3-1: The step of phase variation
	Variation Step
	Value (rad/ms)

	

	1.2566×10-3



[bookmark: _Toc67918410][bookmark: _Toc76297996][bookmark: _Toc76571926][bookmark: _Toc76651068][bookmark: _Toc76654188][bookmark: _Toc83742798]B.2.3.2.3A	Beam steering approach with dual cluster beams
For the 2D cross-polarized antenna array at gNB, given the channel spatial correlation matrix in B.2.3.2.1 and B.2.3.2.2, the corresponding random channel matrix H can be calculated. The signal model for the k-th slot is denoted as


And the steering matrix is further expressed as following:


where


-	,are independent channels for  the first beam and second beam with the Nr xNt channel matrix per subcarrier.


-	, are the steering matrix for first beam and second beam

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

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

-	 is the number of antenna elements infirst dimension with same polarization,

-	 is the number of antenna elements in second dimension with same polarization,

-	For antenna array with only one direction, number of antenna element in second direction equals 1，


-	 is the relative power ratio of the second beam to the first beam, the value of is specific to a test case,

For 1 antenna element of the same polarization in one direction, .

For 2 antenna elements of the same polarization in one direction, .

For 3 antenna elements of the same polarization in one direction,.

For 4 antenna elements of the same polarization in one direction, .

where the index  stands for first dimension and second dimension respectively.






-	 controls the phase variation in first dimension and second dimension respectively, and the phase for k-th subframe is denoted by, where is the random start value with the uniform distribution, i.e., ,  is the step of phase variation, which is defined in Table B.2.3.2.3A-1, and k is the linear increment of 2-μ for every slot throughout the simulation, the index  stands for first dimension and second dimension respectively.

-	 is the precoding matrix for Nt transmission antennas,
-	y is the received signal, x is the transmitted signal, and n is AWGN.


-	 corresponds to subcarrier spacing configuration, 
For the 1D cross-polarized antenna array at gNB, the corresponding random channel matrix H can be calculated by letting N2=1, i.e.,


Table B.2.3.2.3A-1: The step of phase variation
	Variation Step
	Value (rad/subframe)

	

	1.2566×10-3

	

	2.5132×10-3



[bookmark: _Toc75790320][bookmark: _Toc68247003][bookmark: _Toc58239414][bookmark: _Toc52716762][bookmark: _Toc44067835][bookmark: _Toc36058911][bookmark: _Toc27479712]B.2.4	Two-tap propagation conditions for CQI tests
For Channel Quality Indication (CQI) tests, the following additional multi-path profile is used:





in continuous time representation, with  the delay, a constant value of a andthe Doppler frequency. The same h(t,τ) is used to describe the fading channel between every pair of Tx and Rx.




<End of Changes >
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