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7.2.1
Aperiodic CSI Reporting using PUSCH
-----------------------------------Unchanged Text Omitted-----------------------------------
For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with parameter eMIMO-Type configured by higher layers, and eMIMO-Type is set to ‘CLASS B’ and the number of configured CSI-RS resources is more than one, and the total number of antenna ports across all configured CSI-RS resources is more than 15, the UE on reception of an aperiodic CSI report request triggering a CSI report in uplink subframe 
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 is not expected to update CRI corresponding to the CSI process if CRI for the CSI process has been reported and updated on or after subframe 
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· Wideband feedback

· Mode 1-2 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands. 
· For each subband a preferred precoding matrix is selected from the codebook subset assuming transmission only in the subband
· A UE shall report one wideband CQI value per codeword which is calculated assuming the use of the corresponding selected precoding matrix in each subband and transmission on set S subbands.The UE shall report the selected precoding matrix indicator for each set S subband except with 
· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case a first precoding matrix indicator 
[image: image3.wmf]1

i

is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband, if the UE is not configured with higher layer parameter eMIMO-Type, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.
· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS A’, in which case a first precoding matrix indicator 
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 is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband.

· Subband size is given by Table 7.2.1-3. 

· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· Mode 1-1 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The UE shall report the selected single precoding matrix indicator except with 
· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix, if the UE is not configured with higher layer parameter eMIMO-Type, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.
· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS A’, in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix.
· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1.  If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· Mode 1-0 description:
· If a UE is configured in transmission mode 9 or 10, and UE is configured with higher layer parameter eMIMO-Type for a CSI process, and eMIMO-Type is set to ‘CLASS B’, and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one,
· If the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The selected precoding matrix, and reported CQI values are calculated conditioned on the reported RI. If CRI is reported, the selected precoding matrix, reported CQI, and RI values are calculated conditioned on the reported CRI

otherwise,
· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.
· A UE shall report a wideband CQI value which is calculated assuming transmission on set S subbands

· The wideband CQI represents channel quality for the first codeword, even when RI>1.
· For transmission mode 3 the reported CQI value is calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1.  If CRI is reported, the reported CQI values are calculated conditioned on the reported CRI.
· Higher Layer-configured subband feedback 
· Mode 3-0 description:
· If a UE is configured in transmission mode 9 or 10, and UE is configured with higher layer parameter eMIMO-Type for a CSI process, and eMIMO-Type is set to ‘CLASS B’, and the number of CSI-RS antenna ports in at least one of the one or more configured CSI-RS resource is more than one,
· If the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands and assuming transmission in the corresponding subband.

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The selected precoding matrix, and reported CQI values are calculated conditioned on the reported RI. If CRI is reported, the selected precoding matrix, reported CQI, and RI values are calculated conditioned on the reported CRI

otherwise,
· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands. 
· A UE shall report a wideband CQI value which is calculated assuming transmission on set S subbands

· The UE shall also report one subband CQI value for each set S subband. The subband CQI value is calculated assuming transmission only in the subband

· Both the wideband and subband CQI represent channel quality for the first codeword, even when RI>1.
· For transmission mode 3 the reported CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported CQI values are calculated conditioned on the reported CRI.
· Mode 3-1 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands

· A UE shall report one subband CQI value per codeword for each set S subband which are calculated assuming the use of the single precoding matrix in all subbands and assuming transmission in the corresponding subband.

· A UE shall report a wideband CQI value per codeword which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands

· The UE shall report the selected single precoding matrix indicator except with, 
· 8 CSI-RS ports configured for transmission modes 9 and 10 or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix, if the UE is not configured with higher layer parameter eMIMO-Type, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.
· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS A’, in which case a first and second precoding matrix indicator are reported corresponding to the selected single precoding matrix.

· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values are calculated conditioned on the reported RI. For other transmission modes they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· Mode 3-2 description:

· For a UE configured in transmission mode 9 or 10, and for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, the UE shall report one wideband CRI which is calculated assuming transmission on set S subbands.

· For each subband a preferred precoding matrix is selected from the codebook subset assuming transmission only in the subband
· A UE shall report one wideband CQI value per codeword which is calculated assuming the use of the corresponding selected precoding matrix in each subband and transmission on set S subbands.
· A UE shall report the selected single precoding matrix indicator for each set S subband except with, 
· 8 CSI-RS ports configured for transmission mode 9 and 10, or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, in which case the UE shall report a first precoding matrix indicator for all set S subbands and also report a second precoding matrix indicator for each set S subband, if the UE is not configured with higher layer parameter eMIMO-Type, or UE reports CRI, or UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured.

· UE is configured in transmission mode 9 or 10, and with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS A’, in which case a first precoding matrix indicator 
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 is reported for the set S subbands and a second precoding matrix indicator 
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 is reported for each set S subband.

· A UE shall report one subband CQI value per codeword for each set S subband reflecting transmission over the single subband and using the selected precoding matrix in the corresponding subband.
· For transmission modes 4, 8, 9 and 10, the reported PMI and CQI values are calculated conditioned on the reported RI. For transmission mode 6 they are reported conditioned on rank 1. If CRI is reported, the reported PMI, CQI, and RI values are calculated conditioned on the reported CRI.
· Subband CQI value for each codeword are encoded differentially with respect to their respective wideband CQI using 2-bits as defined by

· Subband differential CQI offset level = subband CQI index – wideband CQI index. The mapping from the 2-bit subband differential CQI value to the offset level is shown in Table 7.2.1-2.

Table 7.2.1-2:  Mapping subband differential CQI value to offset level

	Subband differential CQI value
	Offset level

	0
	0

	1
	1

	2
	(2

	3
	(-1


· Supported subband size (k) is given in Table 7.2.1-3.

Table 7.2.1-3: Subband Size (k) vs. System Bandwidth

	System Bandwidth
	Subband Size
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	(k)

	6 - 7
	NA

	8 - 10
	4

	11 - 26
	4

	27 - 63
	6

	64 - 110
	8
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