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[bookmark: _Toc415085472]7.2.2	Periodic CSI Reporting using PUCCH
[bookmark: _GoBack]
****************** Unchanged Parts Omitted ********************

The following CQI/PMI and RI reporting types with distinct periods and offsets are supported for the PUCCH CSI reporting modes given in Table 7.2.2-3: 
-	Type 1 report supports CQI feedback for the UE selected sub-bands 
-	Type 1a report supports subband CQI and second PMI feedback
-	Type 2, Type 2b, and Type 2c report supports wideband CQI and PMI feedback
-	Type 2a report supports wideband PMI feedback
-	Type 3 report supports RI feedback
-	Type 4 report supports wideband CQI
-	Type 5 report supports RI and wideband PMI feedback
-	Type 6 report supports RI and PTI feedback
- 	Type 7 report support CRI and RI feedback
-	Type 8 report supports CRI, RI and wideband PMI feedback
-	Type 9 report supports CRI, RI and PTI feedback
-	Type 10 report supports CRI feedback
-	Type 11 report supports RI and RPI feedback


[bookmark: OLE_LINK30][bookmark: _Hlk510769904]For a UE configured in transmission mode 1-9 and for each serving cell, or for a UE configured in transmission mode 10 and for each CSI process in each serving cell, the periodicity [image: ] (in subframes) and offset [image: ] (in subframes) for CQI/PMI reporting are determined based on the parameter cqi-pmi-ConfigIndex ([image: ]) for the activated serving cells, given in Table 7.2.2-1A for FDD or for FDD-TDD with primary cell frame structure 1 and Table 7.2.2-1C for TDD or for FDD-TDD and primary cell frame structure type 2. For the dormant serving cells,  is given by the parameter cqi-pmi-ConfigIndexDormant. The periodicity [image: ] and relative offset [image: ] for RI reporting are determined based on the parameter ri-ConfigIndex ([image: ]) for the activated serving cells, given in Table 7.2.2-1B. For the serving cells in the dormant state,  is given by the parameter ri-ConfigIndexDormant. For a UE configured in transmission mode 9 and for each serving cell, or for a UE configured in transmission mode 10 and for each CSI process in each serving cell, if the UE is configured with parameter eMIMO-Type by higher layers, except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one, or the UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and the number of activated CSI-RS resources is more than one, when RI reporting is configured, the periodicity [image: ] for CRI reporting is determined based on the parameter cri-ConfigIndex ([image: ]) given in Table 7.2.2-1J. When the number of antenna ports in each configured CSI-RS resource is one, the periodicity [image: ] and relative offset [image: ]for CRI reporting are determined based on the parameter cri-ConfigIndex ([image: ]) given in Table 7.2.2-1K. If a UE is configured with parameter eMIMO-Type and eMIMO-Type2, the parameters cqi-pmi-ConfigIndex, ri-ConfigIndex are for eMIMO-Type2. If a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B' with more than one CSI-RS resource configured, and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, the parameter cri-ConfigIndex is for eMIMO-Type. If a UE is configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, the periodicity [image: ] and relative offset [image: ] for wideband first PMI/RI reporting for eMIMO-Type are determined based on the parameter periodicityOffsetIndex ([image: ]) given in Table 7.2.2-1L. The parameters cqi-pmi-ConfigIndex, cqi-pmi-ConfigIndexDormant, ri-ConfigIndex, ri-ConfigIndexDormant, periodicityOffsetIndex, and cri-ConfigIndex are configured by higher layer signalling. The relative reporting offset for RI [image: ] takes values from the set [image: ]. If a UE is configured to report for more than one CSI subframe set then parameter cqi-pmi-ConfigIndex, ri-ConfigIndex, periodicityOffsetIndex, and cri-ConfigIndex respectively correspond to the CQI/PMI, RI, PMI/RI, and CRI periodicity and relative reporting offset for subframe set 1 and cqi-pmi-ConfigIndex2, cqi-pmi-ConfigIndex2Dormant, ri-ConfigIndex2, ri-ConfigIndex2Dormant, periodicityOffsetIndex2, and cri-ConfigIndex2 respectively correspond to the CQI/PMI, RI, PMI/RI, and CRI periodicity and relative reporting offset for subframe set 2. For a UE configured with transmission mode 10, the parameters cqi-pmi-ConfigIndex , ri-ConfigIndex, periodicityOffsetIndex, cri-ConfigIndex, cqi-pmi-ConfigIndex2, ri-ConfigIndex2, periodicityOffsetIndex2, and cri-ConfigIndex2 can be configured for each CSI process. A BL/CE UE is not expected to be configured with the parameter ri-ConfigIndex.
In the case where wideband CQI/PMI reporting is configured:
-	The reporting instances for wideband CQI/PMI are subframes satisfying [image: ]. 
-	For a UE configured in transmission mode 9 or 10, and UE configured with the parameter eMIMO-Type by higher layers, and eMIMO-Type set to 'CLASS A', and UE not configured with the parameter eMIMO-Type2, the reporting interval of wideband first PMI reporting is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for wideband first PMI are subframes satisfying [image: ]. 
-	For a UE configured in transmission mode 9 or 10, if UE is configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, and RI reporting for eMIMO-Type2 is not configured, the reporting interval of wideband first PMI and RI reporting for eMIMO-Type is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for wideband first PMI and RI for eMIMO-Type are subframes satisfying [image: ].
-	For a UE configured in transmission mode 9 or 10, if UE is configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B' with more than one CSI-RS resource configured, and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, and RI reporting for eMIMO-Type2 is not configured, the reporting interval of CRI reporting for eMIMO-Type is an integer multiple [image: ] of period [image: ] (in subframes)
-	The reporting instances for CRI are subframes satisfying [image: ].
-	In case RI reporting is configured, the reporting interval of the RI reporting, or RI and RPI reporting if UE is configured in transmission mode 9 or 10, and with higher layer parameter advancedCodebookEnabled=TRUE, is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for RI or RI and RPI are subframes satisfying [image: ].
-	For a UE configured in transmission mode 9 or 10, and UE configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, the reporting interval of wideband first PMI and RI reporting for eMIMO-Type is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for wideband first PMI and RI for eMIMO-Type are subframes satisfying [image: ].
-	In case CRI reporting is configured, 
-	if the number of antenna ports in each configured CSI-RS resource is one, 
-	the reporting interval of the CRI reporting is an integer multiple [image: ] of period [image: ] (in subframes)
-	The reporting instances for CRI are subframes satisfying [image: ].
-	otherwise 
-	the reporting interval of the CRI reporting is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for CRI are subframes satisfying [image: ].
In the case where both wideband CQI/PMI and subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reporting are configured:
-	The reporting instances for wideband CQI/PMI and subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) are subframes satisfying [image: ]. 
-	For a UE configured in transmission mode 9 or 10, if UE is configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, and RI reporting for eMIMO-Type2 is not configured, the reporting interval of wideband first PMI and RI reporting for eMIMO-Type is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for wideband first PMI and RI for eMIMO-Type are subframes satisfying [image: ].
-	For a UE configured in transmission mode 9 or 10, if UE is configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS B' with more than one CSI-RS resource configured, and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, and RI reporting for eMIMO-Type2 is not configured, the reporting interval of CRI reporting for eMIMO-Type is an integer multiple [image: ] of period [image: ] (in subframes)
-	The reporting instances for CRI are subframes satisfying [image: ].
-	When PTI is not transmitted (due to not being configured) or the most recently transmitted PTI is equal to 1 for a UE configured in transmission modes 8 and 9, or for a UE configured in transmission mode 10 without a 'RI-reference CSI process' for a CSI process, or the transmitted PTI is equal to 1 reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for the CSI process, or the transmitted PTI is equal to 1 for a 'RI-reference CSI process' reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with the 'RI-reference CSI process' for the CSI process, and the most recent type 6 report for the CSI process is dropped:
-	The wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission modes 8, 9 and 10) report has period [image: ], and is reported on the subframes satisfying [image: ]. The integer [image: ] is defined as [image: ], where [image: ] is the number of bandwidth parts.
-	Between every two consecutive wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission modes 8, 9 and 10) reports, the remaining [image: ] reporting instances are used in sequence for subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reports on [image: ] full cycles of bandwidth parts except when the gap between two consecutive wideband CQI/PMI reports contains less than [image: ] reporting instances due to a system frame number transition to 0, in which case the UE shall not transmit the remainder of the subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reports which have not been transmitted before the second of the two wideband CQI/ wideband PMI (or wideband CQI/wideband second PMI for transmission modes 8, 9 and 10) reports. Each full cycle of bandwidth parts shall be in increasing order starting from bandwidth part 0 to bandwidth part [image: ]. The parameter[image: ] is configured by higher-layer signalling.
-	When the most recently transmitted PTI is 0 for a UE configured in transmission modes 8 and 9 or for a UE configured in transmission mode 10 without a 'RI-reference CSI process' for a CSI process, or the transmitted PTI is 0 reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for the CSI process, or the transmitted PTI is 0 for a 'RI-reference CSI process' reported in the most recent RI reporting instance for a CSI process when a UE is configured in transmission mode 10 with the 'RI-reference CSI process' for the CSI process, and the most recent type 6 report for the CSI process is dropped:
-	The wideband first precoding matrix indicator report has period [image: ], and is reported on the subframes satisfying [image: ], where [image: ]is signalled by higher layers.
-	Between every two consecutive wideband first precoding matrix indicator reports, the remaining reporting instances are used for a wideband second precoding matrix indicator with wideband CQI as described below
-	In case RI reporting is configured, the reporting interval of RI is [image: ] times the wideband CQI/PMI period [image: ], and RI is reported on the same PUCCH cyclic shift resource as both the wideband CQI/PMI and subband CQI reports.
-	The reporting instances for RI are subframes satisfying [image: ].
-	For a UE configured in transmission mode 9 or 10, and UE configured with parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, the reporting interval of wideband first PMI and RI reporting for eMIMO-Type is an integer multiple [image: ] of period [image: ] (in subframes). 
-	The reporting instances for wideband first PMI and RI for eMIMO-Type are subframes satisfying [image: ].
-	In case CRI reporting is configured, 
-	if the number of antenna ports in each configured CSI-RS resource is one, 
-	the reporting interval of the CRI reporting is [image: ] times the wideband CQI/PMI period [image: ],
-	The reporting instances for CRI are subframes satisfying [image: ].
-	otherwise 
-	the reporting interval of the CRI reporting is [image: ] times the RI period [image: ] (in subframes).
-	The reporting instances for CRI are subframes satisfying [image: ].
If the UE is configured with higher layer parameter eMIMO-Type2 for a CSI process, at the CQI, PMI, RI, PTI reporting instances for eMIMO-Type2 of the CSI process, the parameter eMIMO-Type in the rest of this Subclause refers to the parameter eMIMO-Type2 for the CSI process.
If a UE is not configured with higher layer parameter eMIMO-Type, or for a CSI process a UE is configured with higher layer parameter eMIMO-Type and not configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS A', or for a CSI process a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type is set to 'CLASS B', except with higher layer parameter csi-RS-NZP-mode configured, and one configured CSI-RS resource, or for a CSI process a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and one activated CSI-RS resource, in case of collision of a CSI report with PUCCH reporting type 3, 5, 6 or 11 of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2a, 2b, 2c, or 4 of the same serving cell the latter CSI report with PUCCH reporting type (1, 1a, 2, 2a, 2b, 2c, or 4), except a CSI report with PUCCH reporting type 2a for eMIMO-Type of a CSI process of the same serving cell with configured higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, has lower priority and is dropped.
If a UE is configured with higher layer parameter eMIMO-Type and not configured with higher layer parameter eMIMO-Type2 and eMIMO-Type is set to 'CLASS A' for a CSI process, in case of collision of a CSI report with PUCCH reporting type 2a of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2b, 2c, or 4 of the same serving cell, the latter CSI report with PUCCH reporting type (1, 1a, 2, 2b, 2c, or 4) has lower priority and is dropped.
If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, for a CSI process, if a UE is configured with higher layer parameter eMIMO-Type except with higher layer parameter csi-RS-NZP-mode configured, and eMIMO-Type is set to 'CLASS B', and more than one configured CSI-RS resources, or a UE is configured with higher layer parameter eMIMO-Type set to 'CLASS B' and higher layer parameter csi-RS-NZP-mode set to 'multiShot', and more than one activated CSI-RS resources, in case of collision of a CSI report with PUCCH reporting type 7, 8, 9, or 10 of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2a, 2b, 2c, 3, 4, 5, 6, or 11 of the same serving cell the latter CSI report with PUCCH reporting type (1, 1a, 2, 2a, 2b, 2c, 3, 4, 5, 6, or 11), except CSI report with PUCCH reporting type 2a or 5 for eMIMO-Type of a CSI process of the same serving cell with configured higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, has lower priority and is dropped.
For a CSI process, if a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, PUCCH reporting type 2a, or 5 for eMIMO-Type of the CSI process of one serving cell has the same priority with PUCCH reporting type (7, 8, 9, or 10) of the same serving cell.

For a serving cell and UE configured in transmission mode 10, in case of collision between CSI reports of same serving cell with PUCCH reporting type of the same priority, and the CSI reports corresponding to different CSI processes, the CSI reports corresponding to all CSI processes except the CSI process with the lowest csi-ProcessId-r11 are dropped. 

For a serving cell and UE configured in transmission mode 1-9 and configured with CSI subframe sets [image: ] and [image: ] by the higher layer parameter csi-SubframePatternConfig-r12 for the serving cell, in case of collision between CSI reports of same serving cell with PUCCH reporting type of the same priority, the CSI report corresponding to CSI subframe set [image: ] is dropped.

For a serving cell and UE configured in transmission mode 10 and configured with CSI subframe sets [image: ] and [image: ] by the higher layer parameter csi-SubframePatternConfig-r12 for the serving cell, in case of collision between CSI reports of same serving cell with PUCCH reporting type of the same priority and the CSI reports corresponding to CSI processes with same csi-ProcessId-r11, the CSI report corresponding to CSI subframe set [image: ] is dropped.

If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and if a PUCCH format 4 or format 5 resource for HARQ-ACK according to Table 10.1.2.2.3-1 cannot be determined, and if the UE is configured with more than one serving cell, the UE transmits a CSI report of only one serving cell in any given subframe. For a given subframe, in case of collision of a CSI report with PUCCH reporting type 7, 8, 9, or 10 of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2a, 2b, 2c, 3, 4, 5, 6, or 11 of another serving cell, the latter CSI with PUCCH reporting type (1, 1a, 2, 2a, 2b, 2c, 3, 4, 5, 6, or 11), except CSI report with PUCCH reporting type 2a or 5 for eMIMO-Type of a CSI process of the another serving cell with configured higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, has lower priority and is dropped. For a given subframe, in case of collision of a CSI report with PUCCH reporting type 3, 5, 6, 11, or 2a of one serving cell with a CSI report with PUCCH reporting type 1, 1a, 2, 2b, 2c, or 4 of another serving cell, the latter CSI with PUCCH reporting type (1, 1a, 2, 2b, 2c, or 4) has lower priority and is dropped. For a given subframe, in case of collision of CSI report with PUCCH reporting type 2, 2b, 2c, or 4 of one serving cell with CSI report with PUCCH reporting type 1 or 1a of another serving cell, the latter CSI report with PUCCH reporting type 1, or 1a has lower priority and is dropped. For a given subframe, if a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and eMIMO-Type is set to 'CLASS A', and eMIMO-Type2 is set to 'CLASS B' with one CSI-RS resource configured, PUCCH reporting type 2a, or 5 for eMIMO-Type of the CSI process of one serving cell has the same priority with PUCCH reporting type (7, 8, 9, or 10) of the same serving cell in case of collision of type 2a, or 5 for eMIMO-Type of the CSI process of the serving cell with PUCCH reporting types of another serving cell.

For a given subframe and serving cells with UE configured in transmission mode 1-9, in case of collision between CSI reports of these different serving cells with PUCCH reporting type of the same priority, the CSI reports for all these serving cells except the serving cell with lowest ServCellIndex are dropped.

If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and if a PUCCH format 4 or format 5 resource for HARQ-ACK according to Table 10.1.2.2.3-1 cannot be determined, for a given subframe and serving cells with UE configured in transmission mode 10, in case of collision between CSI reports of different serving cells with PUCCH reporting type of the same priority and the CSI reports corresponding to CSI processes with same csi-ProcessId-r11, the CSI reports of all serving cells except the serving cell with lowest ServCellIndex are dropped.

If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and if a PUCCH format 4 or format 5 resource for HARQ-ACK according to Table 10.1.2.2.3-1 cannot be determined, for a given subframe and serving cells with UE configured in transmission mode 10, in case of collision between CSI reports of different serving cells with PUCCH reporting type of the same priority and the CSI reports corresponding to CSI processes with different csi-ProcessId-r11, the CSI reports of all serving cells except the serving cell with CSI reports corresponding to CSI process with the lowest csi-ProcessId-r11 are dropped. 

If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and if a PUCCH format 4 or format 5 resource for HARQ-ACK according to Table 10.1.2.2.3-1 cannot be determined, for a given subframe, in case of collision between CSI report of a given serving cell with UE configured in transmission mode 1-9, and CSI report(s) corresponding to CSI process(es) of a different serving cell with the UE configured in transmission mode 10, and the CSI reports of the serving cells with PUCCH reporting type of the same priority, the CSI report(s) corresponding to CSI process(es) with csi-ProcessId-r11 > 1 of the different serving cell are dropped.

If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and if a PUCCH format 4 or format 5 resource for HARQ-ACK according to Table 10.1.2.2.3-1 cannot be determined, for a given subframe, in case of collision between CSI report of a given serving cell with UE configured in transmission mode 1-9, and CSI report corresponding to CSI process with csi-ProcessId-r11 = 1 of a different serving cell with the UE configured in transmission mode 10, and the CSI reports of the serving cells with PUCCH reporting type of the same priority, the CSI report of the serving cell with highest ServCellIndex is dropped.

See Subclause 10.1 for UE behaviour regarding collision between CSI and HARQ-ACK and the corresponding PUCCH format assignment.

If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and if a PUCCH format 4 or format 5 resource for HARQ-ACK according to Table 10.1.2.2.3-1 cannot be determined, the CSI report of a given PUCCH reporting type shall be transmitted on the PUCCH resource [image: ] as defined in [3], where [image: ] is UE specific and configured by higher layers for each serving cell.
If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, and 
-	if the UE is not configured for simultaneous PUSCH and PUCCH transmission or, 
-	if the UE is configured for simultaneous PUSCH and PUCCH transmission and not transmitting PUSCH, 
in case of collision between CSI and positive SR in a same subframe, CSI is dropped.

****************** Unchanged Parts Omitted ********************
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