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7.2.2
Periodic CSI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CSI components (CQI, PMI, PTI, CRI, and/or RI) on the PUCCH using the reporting modes given in Table 7.2.2-1 and described below. A UE in transmission mode 10 can be configured by higher layers for multiple periodic CSI reports corresponding to one or more CSI processes per serving cell on PUCCH.  
…

· Mode 1-1 description:

· In the subframe where RI is reported (only for transmission modes 4, 8, 9 and 10):
· If the UE is configured with CRI reporting,
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured 'RI-reference CSI process' irrespective of subframe sets if configured; otherwise, the UE shall determine a RI assuming transmission on set S subbands conditioned on the last reported periodic CRI.
· otherwise,
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured 'RI-reference CSI process' irrespective of subframe sets if configured; otherwise, the UE shall determine a RI assuming transmission on set S subbands.
· The UE shall report a type 3 report consisting of one RI.
· In the subframe where RI and CRI is reported for transmission modes 9 and 10:
· A UE shall determine a CRI assuming transmission on set S subbands.

· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured 'RI-reference CSI process' irrespective of subframe sets if configured; otherwise, the UE shall determine a RI assuming transmission on set S subbands conditioned on the reported CRI for the CSI process.

· The UE shall report a type 7 report consisting of one RI and one CRI.

· In the subframe where RI and a first PMI are reported for transmission modes 9 and 10 configured with submode 1 and 8 CSI-RS ports without CRI reporting or 8 CSI-RS ports or 4 CSI-RS ports with alternativeCodeBookEnabledFor4TX-r12=TRUE in the selected CSI-RS resource and UE is configured with CRI reporting, and for transmission modes 8, 9 and 10 configured with submode 1 and alternativeCodeBookEnabledFor4TX-r12=TRUE without CRI reporting:
· If the UE is configured with CRI reporting,
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured 'RI-reference CSI process' irrespective of subframe sets if configured; otherwise, the UE shall determine a RI assuming transmission on set S subbands conditioned on the last reported periodic CRI.

· otherwise,
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured 'RI-reference CSI process' irrespective of subframe sets if configured; otherwise, the UE shall determine a RI assuming transmission on set S subbands.

· The UE shall report a type 5 report consisting of jointly coded RI and a first PMI corresponding to a set of precoding matrices selected from the codebook subset assuming transmission on set S subbands.
· If the UE is configured with CRI reporting,
· If the UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process and in case of collision of type 5 report for the CSI process with type 5 report for the 'RI-reference CSI process', the wideband first PMI for the CSI process shall be the same as the wideband first PMI in the most recent type 5 report for the configured 'RI-reference CSI process'; otherwise, the wideband first PMI value is calculated conditioned on the reported periodic RI and last reported periodic CRI.
· otherwise,

· If the UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process and in case of collision of type 5 report for the CSI process with type 5 report for the 'RI-reference CSI process', the wideband first PMI for the CSI process shall be the same as the wideband first PMI in the most recent type 5 report for the configured 'RI-reference CSI process'; otherwise, the wideband first PMI value is calculated conditioned on the reported periodic RI.
· In the subframe where CRI, RI and a first PMI are reported for transmission modes 9, and 10 configured with submode 1 and 8 CSI-RS ports in at least one of the configured CSI-RS resources, or for transmission modes 8, 9 and 10 configured with submode 1 and alternativeCodeBookEnabledFor4TX-r12=TRUE and 4 CSI-RS ports in at least one of configured CSI-RS resources:
· A UE shall determine a CRI assuming transmission on set S subbands.

· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the RI for the CSI process shall be the same as the RI in the most recent CSI report comprising RI for the configured 'RI-reference CSI process' irrespective of subframe sets if configured; otherwise, the UE shall determine a RI assuming transmission on set S subbands conditioned on the reported CRI.

· If the configured CSI-RS resource corresponding to the determined CRI comprises 8 CSI-RS ports or 4 CSI-RS ports with alternativeCodeBookEnabledFor4TX-r12=TRUE, the UE shall report a type 8 report consisting of jointly coded CRI, RI and a first PMI corresponding to a set of precoding matrices selected from the codebook subset assuming transmission on set S subbands. Otherwise, the UE shall report a type 8 report consisting of jointly coded CRI, RI and a first PMI fixed to zero.
· If the UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process and in case of collision of type 5 report for the CSI process with type 5 report for the 'RI-reference CSI process', the wideband first PMI for the CSI process shall be the same as the wideband first PMI in the most recent type 5 report for the configured 'RI-reference CSI process'; otherwise, the wideband first PMI value is calculated conditioned on the reported periodic RI and last reported periodic CRI conditioned on the reported CRI.
· In the subframe where the wideband first PMI is reported, for transmission modes 9 and 10 with higher layer parameter eMIMO-Type configured, and eMIMO-Type set to ‘CLASS A’,
· A set of precoding matrices corresponding to the wideband first PMI is selected from the codebook assuming transmission on set S subbands.

· A UE shall report a type 2a report consisting of the wideband first PMI corresponding to the selected set of precoding matrices.
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, and the most recent type 3 report for the CSI process is dropped, and a type 3 report for the 'RI-reference CSI process' is reported in the most recent RI reporting instance for the CSI process, the wideband first PMI value for the CSI process is calculated conditioned on the reported periodic RI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process; otherwise the wideband first PMI value is calculated conditioned on the last reported periodic RI.
· In the subframe where CQI/PMI is reported for all transmission modes except with,
· UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS A’, or
· 8 CSI-RS ports configured for transmission modes 9 and 10, or with alternativeCodeBookEnabledFor4TX-r12=TRUE configured for transmission modes 8, 9 and 10, if the UE is not configured with higher layer parameter eMIMO-Type, or UE configured with CRI reporting, or UE is configured 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:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 2 report consisting of 

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

· The selected single PMI (wideband PMI). 

· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2.
· If the UE is configured with CRI reporting,
· If a UE is configured in transmission mode 10 with a ‘'RI-reference CSI process’' for a CSI process, and the most recent type 3 report for the CSI process is dropped, and a type 3 report for the ‘'RI-reference CSI process’' is reported in the most recent RI reporting instance for the CSI process, the PMI and CQI for the CSI process are calculated conditioned on the reported periodic RI for the configured ‘'RI-reference CSI process’' in the most recent RI reporting instance for the CSI process; otherwise the PMI and CQI are calculated conditioned on the last reported periodic RI and the last reported periodic CRI.
· otherwise,
· For transmission modes 4, 8, 9 and 10, 

· If a UE is configured in transmission mode 10 with a ‘'RI-reference CSI process’' for a CSI process, and the most recent type 3 report for the CSI process is dropped, and a type 3 report for the ‘'RI-reference CSI process’' is reported in the most recent RI reporting instance for the CSI process, the PMI and CQI for the CSI process are calculated conditioned on the reported periodic RI for the configured ‘'RI-reference CSI process’' in the most recent RI reporting instance for the CSI process; otherwise the PMI and CQI are calculated conditioned on the last reported periodic RI. 
· For other transmission modes the PMI and CQI are calculated conditioned on transmission rank 1.
· In the subframe where wideband CQI/second PMI is reported for transmission modes 9 and 10 with 8 CSI-RS ports and submode 1 without CRI reporting, or for 8 CSI-RS ports or 4 CSI-RS ports with alternativeCodeBookEnabledFor4TX-r12=TRUE in the selected CSI-RS resource and UE is configured with CRI reporting, or for transmission modes 8, 9 and 10 with submode 1 and alternativeCodeBookEnabledFor4TX-r12=TRUE without CRI reporting, or for transmission modes 9 and 10 with higher layer parameter eMIMO-Type configured, and eMIMO-Type set to ‘CLASS A’:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· A UE shall report a type 2b report consisting of 

· A single wideband CQI value which is calculated assuming the use of the single precoding matrix in all subbands and transmission on set S subbands.

· The wideband second PMI corresponding to the selected single precoding matrix. 

· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 
· If the UE is configured with CRI reporting,
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, and the most recent type 5 report for the CSI process is dropped, and a type 5 report for the 'RI-reference CSI process' is reported in the most recent RI reporting instance for the CSI process,

· The wideband second PMI value for the CSI process is calculated conditioned on the reported periodic RI and the wideband first PMI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported periodic CRI for the CSI process.

· The wideband CQI value is calculated conditioned on the selected precoding matrix for the CSI process and the reported periodic RI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported periodic CRI for the CSI process.

· Otherwise,

· The wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI and the last reported periodic CRI. 
· The wideband CQI value is calculated conditioned on the selected precoding matrix and the last reported periodic RI and the last reported periodic CRI.

· .otherwise, 

· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, and the most recent type 5 report for the CSI process is dropped, and a type 5 report for the 'RI-reference CSI process' is reported in the most recent RI reporting instance for the CSI process,

· The wideband second PMI value for the CSI process is calculated conditioned on the reported periodic RI and the wideband first PMI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process.

· The wideband CQI value is calculated conditioned on the selected precoding matrix for the CSI process and the reported periodic RI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process.

· Otherwise,

· The wideband second PMI value is calculated conditioned on the last reported periodic RI and the wideband first PMI. 
· The wideband CQI value is calculated conditioned on the selected precoding matrix and the last reported periodic RI.
· In the subframe where wideband CQI/first PMI/second PMI is reported for transmission modes 9 and 10 with submode 2 and 8 CSI-RS ports configured without CRI reporting or 8 CSI-RS ports or 4 CSI-RS ports with alternativeCodeBookEnabledFor4TX-r12=TRUE in the selected CSI-RS resource and UE is configured with CRI reporting, and for transmission modes 8, 9 and 10 with submode 2 and alternativeCodeBookEnabledFor4TX-r12=TRUE configured without CRI reporting:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· A UE shall report a type 2c report consisting of 

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

· The wideband first PMI and the wideband second PMI corresponding to the selected single precoding matrix as defined in subclause 7.2.4.

· When RI>1, an additional 3-bit wideband spatial differential CQI, which is shown in Table 7.2-2. 
· If the UE is configured with CRI reporting,
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, and the most recent type 3 report for the CSI process is dropped, and a type 3 report for the 'RI-reference CSI process' is reported in the most recent RI reporting instance for the CSI process, the wideband first PMI, the wideband second PMI and the wideband CQI for the CSI process are calculated conditioned on the reported periodic RI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported periodic CRI for the CSI process; otherwise the wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on the last reported periodic RI and the last reported periodic CRI.
· otherwise
· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, and the most recent type 3 report for the CSI process is dropped, and a type 3 report for the 'RI-reference CSI process' is reported in the most recent RI reporting instance for the CSI process, the wideband first PMI, the wideband second PMI and the wideband CQI for the CSI process are calculated conditioned on the reported periodic RI for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process; otherwise the wideband first PMI, the wideband second PMI and the wideband CQI are calculated conditioned on the last reported periodic RI.
