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7.2
UE procedure for reporting Channel State Information (CSI)

If the UE is configured with a PUCCH-SCell, the UE shall apply the procedures described in this clause for both primary PUCCH group and secondary PUCCH group unless stated otherwise

· When the procedures are applied for the primary PUCCH group, the terms ‘secondary cell’, ‘secondary cells’, ‘serving cell’, and ‘serving cells’ in this clause refer to secondary cell, secondary cells, serving cell or serving cells belonging to the primary PUCCH group respectively unless stated otherwise.
· When the procedures are applied for secondary PUCCH group, the terms ‘secondary cell’, ‘secondary cells’, ‘serving cell’ and ‘serving cells’ in this clause refer to secondary cell, secondary cells (not including the PUCCH-SCell), serving cell, serving cells belonging to the secondary PUCCH group respectively unless stated otherwise. The term ‘primary cell’ in this clause refers to the PUCCH-SCell of the secondary PUCCH group.
The time and frequency resources that can be used by the UE to report CSI which consists of Channel Quality Indicator (CQI), precoding matrix indicator (PMI), precoding type indicator (PTI), CSI-RS resource indicator (CRI), and/or rank indication (RI) are controlled by the eNB. For spatial multiplexing, as given in [3], the UE shall determine a RI corresponding to the number of useful transmission layers. For transmit diversity as given in [3], RI is equal to one.

A non-BL/CE UE in transmission mode 8 or 9 is configured with or without PMI/RI reporting by the higher layer parameter pmi-RI-Report. 
A UE in transmission mode 8 or 9 is configured with or without PMI/RI reporting by the higher layer parameter pmi-RI-Report. 

A UE in transmission mode 10 can be configured with one or more CSI processes per serving cell by higher layers. 
For a UE in transmission mode 10,

-
If a UE is not configured with higher layer parameter eMIMO-Type, each CSI process is associated with a CSI-RS resource (defined in subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in subclause 7.2.6). A UE can be configured with up to two CSI-IM resources for a CSI process if the UE is configured with CSI subframe sets 
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 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process. 

-
If the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS A’, each CSI process is associated with a CSI-RS resource (defined in subclause 7.2.5) and a CSI-interference measurement (CSI-IM) resource (defined in subclause 7.2.6). A UE can be configured with up to two CSI-IM resources for a CSI process if the UE is configured with CSI subframe sets 
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 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process.

-
If the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to ‘CLASS B’, each CSI process is associated with one or more CSI-RS resource (defined in subclause 7.2.5) and one or more CSI-interference measurement (CSI-IM) resource (defined in subclause 7.2.6). Each CSI-RS resource is associated with a CSI-IM resource by higher layers. For a CSI process with one CSI-RS resource, a UE can be configured with CSI-IM resource for each CSI subframe sets if the UE is configured with CSI subframe sets 
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 by the higher layer parameter csi-SubFramePatternConfig-r12 for the CSI process.

For a UE in transmission mode 10, a CSI reported by the UE corresponds to a CSI process configured by higher layers. Each CSI process can be configured with or without PMI/RI reporting by higher layer signalling.

For UE in transmission mode 9 and the UE configured with higher layer parameter eMIMO-Type, the term ‘CSI process’ in this subclause refers to the CSI configured for the UE. 

For a UE in transmission mode 9, and if the UE is configured with higher layer parameter eMIMO-Type, and,

-
eMIMO-Type is set to ‘CLASS A’, each CSI process is associated with a CSI-RS resource (defined in subclause 7.2.5).
-
eMIMO-Type is set to ‘CLASS B’, each CSI process is associated with one or more CSI-RS resource (defined in subclause 7.2.5). 
For a CSI process, and if a UE is configured in transmission mode 9 or 10, and UE is not configured with higher layer parameter pmi-RI-Report, and UE is configured with higher layer parameter eMIMO-Type, 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, the UE is considered to be configured without PMI reporting.

A UE is configured with resource-restricted CSI measurements if the subframe sets 
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 are configured by higher layers. 
For a serving cell with frame structure type 1, a UE is not expected to be configured with csi-SubframePatternConfig-r12.
CSI reporting is periodic or aperiodic.

A BL/CE UE configured with CEModeB is not expected to be configured with either aperiodic CSI or periodic CSI reporting.
If the UE is configured with more than one serving cell, it transmits CSI for activated serving cell(s) only.

If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUCCH as defined hereafter in subframes with no PUSCH allocation.

If a UE is not configured for simultaneous PUSCH and PUCCH transmission, it shall transmit periodic CSI reporting on PUSCH of the serving cell with smallest ServCellIndex as defined hereafter in subframes with a PUSCH allocation, where the UE shall use the same PUCCH-based periodic CSI reporting format on PUSCH.
A UE shall transmit aperiodic CSI reporting on PUSCH if the conditions specified hereafter are met. For aperiodic CQI/PMI reporting, RI reporting is transmitted only if the configured CSI feedback type supports RI reporting.
Table 7.2-1: Void
In case both periodic and aperiodic CSI reporting would occur in the same subframe, the UE shall only transmit the aperiodic CSI report in that subframe.

If the higher layer parameter altCQI-Table-r12 is configured and is set to allSubframes-r12,
-
the UE shall report CQI according to Table 7.2.3-2. 
Else if the higher layer parameter altCQI-Table-r12 is configured and is set to csi-SubframeSet1-r12 or csi-SubframeSet2-r12,
-
the UE shall report CQI according to Table 7.2.3-2 for the corresponding CSI subframe set configured by altCQI-Table-r12
-
the UE shall report CQI for the other CSI subframe set according to Table 7.2.3-1. 
Else 
-
the UE shall report CQI according to Table 7.2.3-1.
For a non-BL/CE UE, when reporting RI the UE reports a single instance of the number of useful transmission layers. For each RI reporting interval when the UE is configured in transmission modes 4 or when the UE is configured in transmission mode 8, 9 or 10 with PMI/RI reporting, a UE shall determine a RI from the supported set of RI values as defined in subclause 5.2.2.6 of [4] and report the number in each RI report. For each RI reporting interval when the UE is configured in transmission mode 3, a UE shall determine RI as defined in subclause 5.2.2.6 of [4] in each reporting interval and report the detected number in each RI report to support selection between transmit diversity and large delay CDD.

For a UE configured in transmission mode 9 or 10, when reporting CRI the UE reports a single instance of a selected CSI-RS resource. For each CRI reporting interval when 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 for a CSI process, the UE shall determine a CRI from the supported set of CRI values as defined in subclause 5.2.2.6 of [4] and report the number in each CRI report, where CRI value 0 corresponds to the configured csi-RS-ConfigNZPId, first entry of csi-IM-ConfigIdList, first entry of p-C-AndCBSR-PerResourceConfigList, and alternativeCodebookEnabledFor4TXProc, and CRI value k (k>0) corresponds to the configured k-th entry of csi-RS-ConfigNZPIdListExt, (k+1)-th entry of csi-IM-ConfigIdList, (k+1)-th entry of p-C-AndCBSR-PerResourceConfigList, and k-th entry of ace-For4Tx-PerResourceConfigList. For a non-BL/CE UE, when reporting PMI the UE reports either a single or a multiple PMI report.  The number of RBs represented by a single UE PMI report can be 
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 or a smaller subset of RBs. The number of RBs represented by a single PMI report is semi-statically configured by higher layer signalling. A UE is restricted to report PMI, RI and PTI within a precoder codebook subset specified by one or more bitmap parameter(s) codebookSubsetRestriction, codebookSubsetRestriction-1, codebookSubsetRestriction-2, codebookSubsetRestriction-3 configured by higher layer signalling. 
For a UE configured in transmission mode 10 and the UE not configured with higher layer parameter eMIMO-Type for a CSI process, or for a UE configured in transmission mode 9 or 10 and the UE 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 and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured for a CSI process, the bitmap parameter codebookSubsetRestriction is configured for each CSI process and each subframe sets (if subframe sets 
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 are configured by higher layers) by higher layer signaling. 
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