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<Start of Change 1>
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Unless otherwise stated, the transmission on antenna port(s)  is defined by using a precoder matrix  of size , where is the number of physical transmit antenna elements configured per test ,  is the number of ports for a reference signal or physical channel configured per test, and   is the first port for that reference signal or physical channel as defined in clauses 7.3 and 7.4 in TS 38.211 [9]. This precoder takes as an input a block of signals for antenna port(s) , , , with  being the number of modulation symbols per antenna port including the reference signal symbols, and generates a block of signals  the elements of which are to be mapped onto the frequency-time index pair as per the test configuration but transmitted on different physical antenna elements:



For Clause 6 and 8, the transmission of PDCCH and PDCCH DMRS on antenna port  is defined by using a precoder matrix  of size 2x1. This precoder takes as an input a block of signals for antenna port(s) ,  and generates a block of signals  the elements of which are to be mapped onto the frequency-time index pair as per the test configuration but transmitted on different physical antenna elements:



[bookmark: MCCQCTEMPBM_00000035][bookmark: MCCQCTEMPBM_00000039][bookmark: MCCQCTEMPBM_00000085][bookmark: MCCQCTEMPBM_00000036][bookmark: MCCQCTEMPBM_00000040][bookmark: MCCQCTEMPBM_00000086]The precoder matrix is specific to the test case configuration.  is defined in Clause 5.2.2.2 of TS 38.214 [12].
The transimison on PT-RS antenna port is associated (using same precoder) with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH.


The physical antenna elements are identified by indices, where  is the number of physical antenna elements configured per test.
Modulation symbols  with  (i.e. PSS, SSS, PBCH and DM-RS for PBCH) are directly mapped to first physical antenna element.

Modulation symbols  for CSI-RS resources which configured for tracking with one port are directly mapped to first physical antenna element.

Modulation symbols  for CSI-RS resources which configured for beam refinement with one port are directly mapped to first physical antenna element.




Modulation symbols  for NZP CSI-RS which configured for CSI acquisition with    are mapped to the physical antenna index  where is the number of NZP CSI-RS ports configured per test.


B.4.2	Beamforming for MU-MIMO
The transmission on antenna port(s)  ,   with  being the number of co-scheduled UEs allocated for different antenna ports in one RE is defined by using a precoder matrix  of size , where is the number of physical transmit antenna elements configured per test , is the number of ports for UE n for a reference signal or physical channel configured per test,  is the precoder matrix for UE n which is  specific to the test case configuration, and   is the first port for UE n for that reference signal or physical channel as defined in clauses 7.3 and 7.4 in TS 38.211 [9]. This precoder takes as an input a block of signals for antenna port(s) , , , with  being the number of modulation symbols per antenna port including the reference signal symbols, and generates a block of signals  the elements of which are to be mapped onto the frequency-time index pair as per the test configuration but transmitted on different physical antenna elements:

The  is specific to test case configuration and defined to maintain the average per UE signal power as 

<End of Change 1>
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