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B.4
Beamforming Model

B.4.1
Single-layer random beamforming (Antenna port 5, 7 or 8)
Single-layer transmission on antenna port 5 or on antenna port 7 or 8 without a simultaneous transmission on the other antenna port, is defined by using a precoder vector 
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 from Table 6.3.4.2.3-1 in TS 36.211 [8] as beamforming weights. This precoder takes as an input the signal
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 the number of modulation symbols including the user-specific reference symbols (DRS), and generates a block of signals 
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 the elements of which are to be mapped onto the same physical RE but transmitted on different antenna elements:
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Single-layer transmission on antenna port 7 or 8 with a simultaneous transmission on the other antenna port, is defined by using a pair of precoder vectors 
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 from Table 6.3.4.2.3-1 in TS 36.211 [8], as beamforming weights, and normalizing the transmit power as follows:
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The precoder update granularity is specific to a test case.

The CSI reference symbols 
[image: image15.wmf])
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B.4.1A
Single-layer random beamforming (Antenna port 7, 8, 11 or 13 with enhanced DMRS table configured)
Single-layer transmission on antenna port 11 with a simultaneous transmission on one antenna port from antenna port 7,8 or 13, is defined by using a pair of precoder vectors 
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 from Table 6.3.4.2.3-1 in [4], as beamforming weights, and normalizing the transmit power as follows:
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The precoders takes
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 the number of modulation symbols including the user-specific reference symbols (DM-RS), and generates a block of signals 
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 the elements of which are to be mapped onto the same physical RE but transmitted on different antenna elements.

The antenna port 
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The precoder update granularity is specific to a test case.

The CSI reference symbols 
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B.4.2
Dual-layer random beamforming (antenna ports 7 and 8)
Dual-layer transmission on antenna ports 7 and 8 is defined by using a precoder matrix [image: image42.wmf])
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 from Table 6.3.4.2.3-1 in TS 36.211 [8] as beamforming weights. This precoder takes as an input a block of signals for antenna ports 7 and 8, [image: image45.wmf][
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 being the number of modulation symbols per antenna port including the user-specific reference symbols, and generates a block of signals[image: image48.wmf][
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 the elements of which are to be mapped onto the same physical RE but transmitted on different antenna elements:
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The precoder update granularity is specific to a test case.
The CSI reference symbols 
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B.4.3
Generic beamforming model (antenna ports 7-14)

The transmission on antenna port(s) 
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 is the number of spatial layers. This precoder takes as an input a block of signals for antenna port(s) 
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 being the number of modulation symbols per antenna port including the user-specific reference symbols (DM-RS), and generates a block of signals 
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The precoder matrix 
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The physical antenna elements are identified by indices 
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B.4.4
Random beamforming for EPDCCH distributed transmission (Antenna port 107 and 109)

EPDCCH distributed transmission on antenna port 107 and antenna port 109 is defined by using a pair of precoder vectors 
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 the number of modulation symbols including the user-specific reference symbols (DMRS), and generates a block of signals 
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When EPDCCH is associated with port 109, the transmitted block of signals is denoted as
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B.4.5
Random beamforming for EPDCCH localized transmission (Antenna port 107, 108, 109 or 110)

EPDCCH localized transmission on antenna port 107, 108, 109 or 110 is defined by using a precoder vector 
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 the number of modulation symbols including the user-specific reference symbols (DMRS), and generates a block of signals 
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B.4.6
Beamforming model for CRI test

The transmission on antenna port(s) 
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 being the number of modulation symbols per antenna port including the user-specific reference symbols (DM-RS), and generates a block of signals 
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Table B.4.6-1: The step of phase variation

	Variation Step
	Value (rad/subframe)

	
[image: image130.wmf]q

D


	1.2566×10-3  


The physical antenna elements are identified by indices
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Modulation symbols 
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For the k-th configured CSI-RS resource, modulation symbols 
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B.5
Interference models for enhanced performance requirements Type-A
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