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· For the case of Class B with K>1, the condition for reporting first and second PMI should be based on the selected CSI-RS resources conditioned on the last reported CRI instead of configured CSI-RS resource except for the joint CRI/RI/W1 report.  For the joint CRI/RI/W1, CRI/RI and PTI/RI reports, they should be determined based on the maximum number of ports in the configured CSI-RS resources according to the RAN1 agreement.

· For the case of Class B with K>1 without PMI reporting, RI should not be reported if the number of CSI-RS ports of the selected CSI-RS is one in modes X-0.  RI and CRI should not be jointly reported only if all the configured CSI-RS has one antenna port.

	
	

	Summary of change:
	· the condition of the "without PMI reporting" is changed to "one of the configured CSI-RS resources has number of ports>1" instead of "each of CSI-RS resources".

· RI reference CSI process is applicable to "without PMI reporting".

· Subbmode configuration for periodic feedback mode 1-1 is applicable to the case when at least one of the CSI-RS resources has 8 ports or 4 ports with  alternativeCodeBookEnabledFor4TX-r12=TRUE  instead of each CSI-RS resource.

· For the case of Class B with K>1, the condition for reporting first and second PMI is based on the selected CSI-RS resources except for joint CRI/RI/W1 report. For joint CRI/RI/W1, CRI/RI and PTI/RI reports, they are determined based on the maximum number of ports in the configured CSI-RS resources.  W1 and PTI are fixed to zero if the selected CSI-RS resources is not 8 port CSI-RS or not 4 port CSI-RS with  alternativeCodeBookEnabledFor4TX-r12=TRUE.
· For the case of Class B with K>1 without PMI reporting, RI is not reported if the number of CSI-RS ports of the selected CSI-RS is one in modes X-0.

· For the case of Class B with K>1 without PMI reporting, RI and CRI is not jointly reported if all the configured CSI-RS has one antenna port.
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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 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 CSI-Reporting-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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 and 
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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 CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS A’, each CSI process is associated with one or more 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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 and 
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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 CSI-Reporting-Type, and CSI-Reporting-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 CSI-Reporting-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 CSI-Reporting-Type, and,

-
CSI-Reporting-Type is set to ‘CLASS A’, each CSI process is associated with one or more CSI-RS resource (defined in subclause 7.2.5).
-
CSI-Reporting-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 CSI-Reporting-Type, and CSI-Reporting-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.

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.
----------------------------< Some contents are omitted >-------------------------------
7.2.1
Aperiodic CSI Reporting using PUSCH
The term “UL/DL configuration” in this subclause refers to the higher layer parameter subframeAssignment unless specified otherwise.

A UE shall perform aperiodic CSI reporting using the PUSCH in subframe n+k on serving cell 
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, upon decoding in subframe n either:

-
an uplink DCI format [4], or

-
a Random Access Response Grant,

for serving cell 
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 if the respective CSI request field is set to trigger a report and is not reserved. 

If the CSI request field is 1 bit and the UE is configured in transmission mode 1-9 and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered for serving cell 
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, if the CSI request field is set to '1'. 
If the CSI request field is 1 bit and the UE is configured in transmission mode 10 and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered for a set of CSI process(es) for serving cell 
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 corresponding to the higher layer configured set of CSI process(es) associated with the value of CSI request field of '01' in Table 7.2.1-1B, if the CSI request field is set to '1'.

If the CSI request field size is 2 bits and the UE is configured in transmission mode 1-9 for all serving cells and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1A corresponding to aperiodic CSI reporting. 
If the CSI request field size is 2 bits and the UE is configured in transmission mode 10 for at least one serving cell and the UE is not configured with csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1B corresponding to aperiodic CSI reporting. 
If the CSI request field is 1 bit and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, -
a report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) for serving cell 
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 corresponding to the higher layer configured set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) associated with the value of CSI request field of '01' in Table 7.2.1-1C, if the CSI request field is set to '1'.

If the CSI request field size is 2 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, a report is triggered according to the value in Table 7.2.1-1C corresponding to aperiodic CSI reporting. 
If the CSI request field size is 3 bits and the UE is not configured with the higher layer parameter csi-SubframePatternConfig-r12 for any serving cell, a report is triggered according to the value in Table 7.2.1-1D corresponding to aperiodic CSI reporting.
If the CSI request field size is 3 bits and the UE is configured with the higher layer parameter csi-SubframePatternConfig-r12 for at least one serving cell, a report is triggered according to the value in Table 7.2.1-1E corresponding to aperiodic CSI reporting.
For a given serving cell, if the UE is configured in transmission modes 1-9, the "CSI process" in Table 7.2.1-1B, Table 7.2.1-1C, Table 7.2.1-1D, and Table 7.2.1-1E refers to the aperiodic CSI configured for the UE on the given serving cell. A UE is not expected to be configured by higher layers with more than 5 CSI processes in each of the 1st and 2nd set of CSI process(es) in Table 7.2.1-1B. A UE is not expected to be configured by higher layers with more than 5 CSI processes and/or {CSI process, CSI subframe set}-pair(s) in each of the 1st and 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) in Table 7.2.1-1C. A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each of the higher layer configured sets associated with the value of CSI request field of  '01', '10',  and  '11'  in Table 7.2.1-1B and Table 7.2.1-1C respectively. A UE is not expected to be configured by higher layers with more than 32 CSI processes in each of the 1st to 6th set of CSI process(es) in Table 7.2.1-1D. A UE is not expected to be configured by higher layers with more than 32 CSI processes and/or {CSI process, CSI subframe set}-pair(s) in each of the 1st to 6th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) in Table 7.2.1-1E. A UE is not expected to be configured by higher layers with more than one instance of the same CSI process in each of the higher layer configured sets associated with the value of CSI request field of  '001', '010', '011', '100', '101', '110' and '111' in Table 7.2.1-1D and Table 7.2.1-1E respectively.
A UE is not expected to receive more than one aperiodic CSI report request for a given subframe.

If a UE is configured with more than one CSI process for a serving cell, the UE on reception of an aperiodic CSI report request triggering a CSI report according to Table 7.2.1-1B is not expected to update CSI corresponding to the CSI reference resource (defined in subclause 7.2.3) for all CSI processes except the 
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 lowest-indexed CSI processes for the serving cell associated with the request when the UE has 
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 unreported CSI processes associated with other aperiodic CSI requests for the serving cell, where a CSI process associated with a CSI request shall only be counted as unreported in a subframe before the subframe where the PUSCH carrying the corresponding CSI is transmitted, and 
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is the maximum number of CSI processes supported by the UE for the serving cell and:
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for FDD serving cell 
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for TDD serving cell 

-
if the UE is configured with four CSI processes for the serving cell , 
[image: image18.wmf]P

CSI

x

N

N

-

=

 

-
if the UE is configured with two or three CSI processes for the serving cell, 
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If more than one value of 
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 is included in the UE-EUTRA-Capability, the UE assumes a value of 
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 that is consistent with its CSI process configuration. If more than one consistent value of 
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 exists, the UE may assume any one of the consistent values. 

If a UE is configured with multiple cell groups, and if the UE receives multiple aperiodic CSI report requests in a subframe for different cell groups triggering more than one CSI report, the UE is not required to update CSI for more than 5 CSI processes from the CSI processes corresponding to all the triggered CSI reports.
If a UE is configured with a PUCCH-SCell, and if the UE receives multiple aperiodic CSI report requests in a subframe for both the primary PUCCH group and the secondary PUCCH group triggering more than one CSI report, the UE is not required to update CSI for more than 5 CSI processes from the CSI processes corresponding to all the triggered CSI reports, in case the total number of serving cells in the primary and secondary PUCCH group is no more than 5. If a UE is configured with more than 5 serving cells, and if the UE receives aperiodic CSI report request in a subframe triggering more than 
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CSI reports, the UE is not required to update CSI for more than 
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 CSI processes from the CSI processes corresponding to all the triggered CSI reports, where the value of 
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is given by maxNumberUpdatedCSI-Proc-r13.
Table 7.2.1-1A: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of serving cells configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of serving cells configured by higher layers


Table 7.2.1-1B: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for a set of CSI process(es) configured by higher layers for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) configured by higher layers


Table 7.2.1-1C: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'00'
	 No aperiodic CSI report is triggered

	'01'
	 Aperiodic CSI report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers for serving cell 
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	'10'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'11'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers


Table 7.2.1-1D: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'000'
	 No aperiodic CSI report is triggered

	'001'
	 Aperiodic CSI report is triggered for a set of CSI process(es) configured by higher layers for serving cell 
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	'010'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) configured by higher layers

	'011'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) configured by higher layers

	'100'
	 Aperiodic CSI report is triggered for a 3rd set of CSI process(es) configured by higher layers

	'101'
	 Aperiodic CSI report is triggered for a 4th set of CSI process(es) configured by higher layers

	'110'
	 Aperiodic CSI report is triggered for a 5th set of CSI process(es) configured by higher layers

	'111'
	 Aperiodic CSI report is triggered for a 6th set of CSI process(es) configured by higher layers


Table 7.2.1-1E: CSI Request field for PDCCH/EPDCCH with uplink DCI format in UE specific search space

	Value of CSI request field
	Description

	'000'
	 No aperiodic CSI report is triggered

	'001'
	 Aperiodic CSI report is triggered for a set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers for serving cell 
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	'010'
	 Aperiodic CSI report is triggered for a 1st set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'011'
	 Aperiodic CSI report is triggered for a 2nd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'100'
	 Aperiodic CSI report is triggered for a 3rd set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'101'
	 Aperiodic CSI report is triggered for a 4th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'110'
	 Aperiodic CSI report is triggered for a 5th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers

	'111'
	 Aperiodic CSI report is triggered for a 6th set of CSI process(es) and/or {CSI process, CSI subframe set}-pair(s) configured by higher layers


NOTE:
PDCCH/EPDCCH with DCI formats used to grant PUSCH transmissions as given by DCI format 0 and DCI format 4 are herein referred to as uplink DCI format when common behaviour is addressed.

When the CSI request field from an uplink DCI format is set to trigger a report, for FDD k=4, and for TDD UL/DL configuration 1-6, k is given in Table 8-2. For TDD UL/DL configuration 0, if the MSB of the UL index is set to 1 and LSB of the UL index is set to 0, k is given in Table 8-2; or if MSB of the UL index is set to 0 and LSB of the UL index is set to 1, k is equal to 7; or if both MSB and LSB of the UL index is set to 1, k is given in Table 8-2. 
For TDD, if a UE is configured with more than one serving cell and if the UL/DL configurations of at least two serving cells are different, or if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for at least one serving cell, or for FDD-TDD and serving cell frame structure type 2, the "TDD UL/DL Configuration" given in Table 8-2 refers to the UL-reference UL/DL configuration (defined in subclause 8.0).
When the CSI request field from a Random Access Response Grant is set to trigger a report and is not reserved, k is equal to 
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 if the UL delay field in subclause 6.2 is set to zero, where 
[image: image32.wmf]1

k

 is given in subclause 6.1.1. The UE shall postpone aperiodic CSI reporting to the next available UL subframe if the UL delay field is set to 1.

The minimum reporting interval for aperiodic reporting of CQI and PMI and RI and CRI is 1 subframe. The subband size for CQI shall be the same for transmitter-receiver configurations with and without precoding.
If a UE is not configured for simultaneous PUSCH and PUCCH transmission, when aperiodic CSI report with no transport block associated as defined in subclause 8.6.2 and positive SR is transmitted in the same subframe, the UE shall transmit SR, and, if applicable, HARQ-ACK, on PUCCH resources as described in subclause 10.1

A UE is semi-statically configured by higher layers to feed back CQI and PMI and corresponding RI and CRI on the same PUSCH using one of the following CSI reporting modes given in Table 7.2.1-1 and described below.

Table 7.2.1-1: CQI and PMI Feedback Types for PUSCH CSI reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI
	Multiple PMI

	PUSCH CQI
Feedback Type
	Wideband

(wideband CQI)
	Mode 1-0
	Mode 1-1
	Mode 1-2

	
	UE Selected

(subband CQI)
	Mode 2-0
	
	Mode 2-2

	
	Higher Layer-configured
(subband CQI)
	Mode 3-0
	Mode 3-1
	Mode 3-2


For each of the transmission modes defined in subclause 7.1, the following reporting modes are supported on PUSCH:

Transmission mode 1
: Modes 2-0, 3-0, 1-0
Transmission mode 2
: Modes 2-0, 3-0, 1-0
Transmission mode 3
: Modes 2-0, 3-0, 1-0
Transmission mode 4
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 

Transmission mode 5
: Mode 3-1, 1-1
Transmission mode 6
: Modes 1-2, 2-2, 3-1, 3-2, 1-1
Transmission mode 7
: Modes 2-0, 3-0, 1-0
Transmission mode 8
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 if the UE is configured with PMI/RI reporting; modes 2-0, 3-0, 1-0 if the UE is configured without PMI/RI reporting 

Transmission mode 9 
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1; modes 2-0, 3-0, 1-0 if the UE is configured without PMI/RI reporting or without PMI reporting or number of CSI-RS ports=1 

Transmission mode 10 
: Modes 1-2, 2-2, 3-1, 3-2, 1-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports > 1; modes 2-0, 3-0, 1-0 if the UE is configured without PMI/RI reporting or without PMI reporting or number of CSI-RS ports=1.

The aperiodic CSI reporting mode is given by the parameter cqi-ReportModeAperiodic which is configured by higher-layer signalling.  

For a serving cell with 
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, PUSCH reporting modes are not supported for that serving cell.

RI is only reported for transmission modes 3 and 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting. 

For serving cell 
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, a UE configured in transmission mode 10 with PMI/RI reporting or without PMI reporting for a CSI process can be configured with a 'RI-reference CSI process' for the CSI process. If the UE is configured with a 'RI-reference CSI process' for the CSI process, the reported RI for the CSI process shall be the same as the reported RI for the configured 'RI-reference CSI process'. The RI for the 'RI-reference CSI process' is not based on any other configured CSI process other than the 'RI-reference CSI process'. The UE is not expected to receive an aperiodic CSI report request for a given subframe triggering a CSI report including CSI associated with the CSI process and not including CSI associated with the configured 'RI-reference CSI process'. If the UE is configured with a 'RI-reference CSI process' for a CSI process and if subframe sets 
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 are configured by higher layers for only one of the CSI processes then the UE is not expected to receive configuration for the CSI process configured with the subframe subsets that have a different set of restricted RIs with precoder codebook subset restriction between the two subframe sets. The UE is not expected to receive configurations for the CSI process and the 'RI-reference CSI process' that have a different:

-
Aperiodic CSI reporting mode, and/or
-
number of CSI-RS antenna ports, and/or

-
set of restricted RIs with precoder codebook subset restriction if subframe sets 
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 and 
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 are not configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction for each subframe set if subframe sets 
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 and 
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 are configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction if subframe sets 
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 are configured by higher layers for only one of the CSI processes, and the set of restricted RIs for the two subframe sets are the same.
----------------------------< Some contents are omitted >-------------------------------
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.  

Table 7.2.2-1: CQI and PMI Feedback Types for PUCCH CSI reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI
Feedback Type
	Wideband

(wideband CQI)
	Mode 1-0
	Mode 1-1

	
	UE Selected

(subband CQI)
	Mode 2-0
	Mode 2-1


For each of the transmission modes defined in subclause 7.1, the following periodic CSI reporting modes are supported on PUCCH:

Transmission mode 1
: Modes 1-0, 2-0

Transmission mode 2
: Modes 1-0, 2-0

Transmission mode 3
: Modes 1-0, 2-0

Transmission mode 4
: Modes 1-1, 2-1

Transmission mode 5
: Modes 1-1, 2-1

Transmission mode 6
: Modes 1-1, 2-1

Transmission mode 7
: Modes 1-0, 2-0

Transmission mode 8
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting 

Transmission mode 9 
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports>1; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting or without PMI reporting or number of CSI-RS ports=1.

Transmission mode 10 
: Modes 1-1, 2-1 if the UE is configured with PMI/RI reporting and number of CSI-RS ports>1; modes 1-0, 2-0 if the UE is configured without PMI/RI reporting or without PMI reporting or number of CSI-RS ports=1.

For a UE configured in transmission mode 1-9, one periodic CSI reporting mode for each serving cell is configured by higher-layer signalling. 

For a UE configured in transmission mode 10, one or more periodic CSI reporting modes for each serving cell are configured by higher-layer signalling. 
For UE in transmission mode 9 and the UE configured with higher layer parameter CSI-Reporting-Type, the term ‘CSI process’ in this subclause refers to the CSI configured for the UE.
For a UE configured with transmission mode 9 or 10, and with 8 CSI-RS ports, if the UE is not configured with parameter CSI-Reporting-Type by higher layers , or UE is configured with parameter CSI-Reporting-Type by higher layers, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and parameter PMI-Config is set to ‘2’, or UE is configured with parameter CSI-Reporting-Type by higher layers, and CSI-Reporting-Type is set to ‘CLASS B’, and more than one CSI-RS resource configured, and at least one of one or more CSI-RS resource is configured with 8 CSI-RS ports, mode 1-1 is configured to be either submode 1 or submode 2 via higher-layer signaling using the parameter PUCCH_format1-1_CSI_reporting_mode. 

For a UE configured with transmission mode 8, 9 or 10, and with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, if the UE is not configured with higher layer parameter CSI-Reporting-Type, or UE is configured with parameter CSI-Reporting-Type by higher layers, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and parameter PMI-Config is set to ‘2’, or UE is configured with parameter CSI-Reporting-Type by higher layers, and CSI-Reporting-Type is set to ‘CLASS B’, and more than one CSI-RS resource configured, and at least one of one or more CSI-RS resource is configured with 4 CSI-RS ports, mode 1-1 is configured to be either submode 1 or submode 2 via higher-layer signaling using the parameter PUCCH_format1-1_CSI_reporting_mode.

For the UE-selected subband CQI, a CQI report in a certain subframe of a certain serving cell describes the channel quality in a particular part or in particular parts of the bandwidth of that serving cell described subsequently as bandwidth part (BP) or parts. The bandwidth parts shall be indexed in the order of increasing frequency and non-increasing sizes starting at the lowest frequency. 

----------------------------< Some contents are omitted >-------------------------------
An CRI or RI or PTI or any precoding matrix indicator reported for a serving cell in a periodic reporting mode is valid only for CSI reports for that serving cell on that periodic CSI reporting mode. 

For serving cell 
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, a UE configured in transmission mode 10 with PMI/RI reporting or without PMI reporting for a CSI process can be configured with a 'RI-reference CSI process'. The RI for the 'RI-reference CSI process' is not based on any other configured CSI process other than the 'RI-reference CSI process'. If the UE is configured with a 'RI-reference CSI process' for a CSI process and if subframe sets 
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 are configured by higher layers for only one of the CSI processes then the UE is not expected to receive configuration for the CSI process configured with the subframe subsets that have a different set of restricted RIs with precoder codebook subset restriction between the two subframe sets.The UE is not expected to receive configurations for the CSI process and the 'RI-reference CSI process' that have a different:

-
periodic CSI reporting mode (including sub-mode if configured), and/or
-
number of CSI-RS antenna ports, and/or

-
set of restricted RIs with precoder codebook subset restriction if subframe sets 
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 are not configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction for each subframe set if subframe sets 
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 are configured by higher layers for both CSI processes, and/or
-
set of restricted RIs with precoder codebook subset restriction if subframe sets 
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 are configured by higher layers for only one of the CSI processes, and the set of restricted RIs for the two subframe sets are the same.
If a UE is configured for CRI reporting, 

-
For the calculation of CQI/PMI/RI conditioned on the last reported CRI, in the absence of a last reported CRI the UE shall conduct the CQI/PMI/RI calculation conditioned on the lowest possible CRI. If reporting for more than one CSI subframe set is configured, CQI/PMI/RI is conditioned on the last reported CRI linked to the same subframe set as the CSI report.

-
For the calculation of CQI/PMI conditioned on the last reported RI and CRI, in the absence of a last reported RI and CRI, the UE shall conduct the CQI/PMI calculation conditioned on the lowest possible RI associated with the lowest possible CRI and as given by the bitmap parameter codebookSubsetRestriction and the parameter alternativeCodeBookEnabledFor4TX-r12 if configured. If reporting for more than one CSI subframe set is configured, CQI/PMI is conditioned on the last reported RI associated with the last reported CRI and linked to the same subframe set as the CSI report
otherwise,

-
For the calculation of CQI/PMI conditioned on the last reported RI, in the absence of a last reported RI the UE shall conduct the CQI/PMI calculation conditioned on the lowest possible RI as given by the bitmap parameter codebookSubsetRestriction and the parameter alternativeCodeBookEnabledFor4TX-r12 if configured. If reporting for more than one CSI subframe set is configured, CQI/PMI is conditioned on the last reported RI linked to the same subframe set as the CSI report.
· Wideband feedback

· Mode 1-0 description:

· In the subframe where RI is reported (only for transmission mode 3, and transmission mode 9 or 10 without PMI reporting with one configured CSI-RS resource or with more than one configured CSI-RS resource and the number of CSI-RS ports of the selected CSI-RS is more than one):

· 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, for transmission mode 3 the UE shall determine a RI assuming transmission on set S subbands, and for transmission mode 9 or 10 without PMI reporting, the UE shall determine a RI assuming transmission on set S subbands conditioned on the last reported periodic CRI.

· The UE shall report a type 3 report consisting of one RI
· In the subframe where RI and CRI is reported (only for transmission mode 9 or 10 without PMI reporting and number of configured CSI-RS resources more than one):

· 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.
· The UE shall report a type 7 report consisting of one RI and one CRI.
· In the subframe where CRI is reported (only for transmission mode 9 or 10 with CRI reporting and the number of antenna ports in each of the configured CSI-RS resource is one):

· A UE shall determine a CRI assuming transmission on set S subbands.

· The UE shall report a type10 report consisting of one CRI.
· In the subframe where CQI is reported:
· If the UE is configured without PMI reporting (only for transmission mode 9 or 10):
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 4 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.

· 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 selected precoding matrix 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 and last reported periodic CRI for the CSI process; otherwise the selected precoding matrix and 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 selected precoding matrix 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 selected precoding matrix and CQI are calculated conditioned on the last reported periodic RI. 
· otherwise,
· A UE shall report a type 4 report consisting of one 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 CQI is calculated conditioned on the last reported periodic RI. For other transmission modes it is calculated conditioned on transmission rank 1. If the UE is configured with CRI reporting, the CQI is calculated conditioned on the last reported periodic CRI.
· 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 number of ports of the selected CSI-RS resource is 8 or 4 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 CSI-Reporting-Type configured, and CSI-Reporting 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 CSI-Reporting-Type, and CSI-Reporting 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 CSI-Reporting-Type, or UE configured with CRI reporting, or UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’:
· 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 configured and for transmission modes 8, 9 and 10 with submode 1 and alternativeCodeBookEnabledFor4TX-r12=TRUE configured, and for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, and CSI-Reporting 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.
· UE Selected subband feedback

· Mode 2-0 description:

· In the subframe where RI is reported (only for transmission mode 3, and transmission mode 9 or 10 without PMI reporting with one configured CSI-RS resource or with more than one configured CSI-RS resource and the number of CSI-RS ports of the selected CSI-RS is more than one):

· 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, for transmission mode 3 the UE shall determine a RI assuming transmission on set S subbands, and for transmission mode 9 or 10 without PMI reporting, the UE shall determine a RI assuming transmission on set S subbands conditioned on the last reported periodic CRI.

· The UE shall report a type 3 report consisting of one RI.
· In the subframe where RI and CRI is reported (only for transmission mode 9 or 10 without PMI reporting and number of configured CSI-RS resources more than one and  the number of antenna ports in at least one of the configured CSI-RS resources is more than one):

· 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.
· The UE shall report a type 7 report consisting of one RI and one CRI.
· In the subframe where CRI is reported (only for transmission mode 9 or 10 with CRI reporting and the number of antenna ports in all the configured CSI-RS resource is one):

· A UE shall determine a CRI assuming transmission on set S subbands.

· The UE shall report a type10 report consisting of one CRI.
· In the subframe where wideband CQI is reported:
· If the UE is configured without PMI reporting (only for transmission mode 9 or 10):
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 4 report on each respective successive reporting opportunity 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.

· 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 subband selection, selected precoding matrix 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 and the last reported periodic CRI for the CSI process; otherwise the subband selection, selected precoding matrix and 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 subband selection, selected precoding matrix 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 subband selection, selected precoding matrix and CQI are calculated conditioned on the last reported periodic RI. 
· otherwise,
· The UE shall report a type 4 report on each respective successive reporting opportunity consisting of one 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 CQI is calculated conditioned on the last reported periodic RI. For other transmission modes it is calculated conditioned on transmission rank 1. If the UE is configured with CRI reporting, the CQI is calculated conditioned on the last reported periodic CRI.
· In the subframe where CQI for the selected subbands is reported:
· If the UE is configured without PMI reporting (only for transmission mode 9 or 10):
· The UE shall select the preferred subband within the set of Nj subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2.
· A single precoding matrix is selected from the codebook subset assuming transmission on on the selected subband within the applicable bandwidth part.
· The UE shall report a type 1 report per bandwidth part on each respective successive reporting opportunity consisting of:

· CQI value for codeword 0 reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label.

· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· The mapping from the 3-bit subband spatial differential CQI value to the offset level 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 selected precoding matrix 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 and the last reported periodic CRI for the CSI process; otherwise the selected precoding matrix and 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 selected precoding matrix 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 selected precoding matrix and CQI are calculated conditioned on the last reported periodic RI. 
· otherwise,
· The UE shall select the preferred subband within the set of 
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 subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2. 

· The UE shall report a type 1 report consisting of one CQI value reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label. A type 1 report for each bandwidth part will in turn be reported in respective successive reporting opportunities. The CQI represents channel quality for the first codeword, even when RI>1. 

· For transmission mode 3 the preferred subband selection and CQI values are calculated conditioned on the last reported periodic RI. For other transmission modes they are calculated conditioned on transmission rank 1. If the UE is configured with CRI reporting, the preferred subband selection and CQI values are calculated conditioned on the last reported periodic CRI.
· Mode 2-1 description:

· In the subframe where RI is reported for transmission mode 4, transmission mode 8 except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, transmission modes 9 and 10 with 2 CSI-RS ports, and transmission modes 9 and 10 with 4 CSI-RS ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured, and for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, CSI-Reporting-Type set to ‘CLASS B’, one CSI-RS resource configured, higher layer parameter PMI-Config set to ‘1’:
· If a 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 PTI is reported, for transmission modes 9 and 10 with 8 CSI-RS ports configured and higher layer parameter CSI-Reporting-Type not configured, or for transmission modes 9 and 10 with 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 9 and 10 with 8 CSI-RS ports configured and UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’, or for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, and CSI-Reporting Type set to ‘CLASS A’,or for transmission modes 8, 9 and 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured without CRI reporting then:
· If a 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.

· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the PTI for the CSI process shall be the same as the PTI in the most recent type 6 report for the configured 'RI-reference CSI process'; otherwise, the UE shall determine a precoder type indication (PTI) 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.

· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the PTI for the CSI process shall be the same as the PTI in the most recent type 6 report for the configured 'RI-reference CSI process'; otherwise, the UE shall determine a precoder type indication (PTI). 
· The PTI for the CSI process shall be equal to 1 if the RI reported jointly with the PTI is greater than 2 for transmission modes 8, 9, 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured.
· The UE shall report a type 6 report consisting of one RI and the PTI.
· In the subframe where RI and CRI is reported for transmission modes 9 and 10 with parameter CSI-Reporting-Type configured by higher layers, and CSI-Reporting-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one:
· 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.
· If the maximum number of ports in the configured CSI-RS resources  is 2, or 4 except with alternativeCodeBookEnabledFor4TX-r12=TRUE configured,
· The UE shall report a type 7 report consisting of one RI and one CRI.

· otherwise,

· If a UE is configured in transmission mode 10 with a 'RI-reference CSI process' for a CSI process, the PTI for the CSI process shall be the same as the PTI in the most recent type 6 report for the configured 'RI-reference CSI process'; otherwise, the UE shall determine a precoder type indication (PTI) conditioned on the reported CRI for the CSI process. 
· If the number of ports in the selected CSI-RS resource is not more than 4 and alternativeCodeBookEnabledFor4TX-r12=TRUE is not configured, PTI is fixed to zero.
· The PTI for the CSI process shall be equal to 1 if the RI reported jointly with the PTI is greater than 2 for transmission modes 9, 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured.
· The UE shall report a type 9 report consisting of one CRI, RI, and the PTI.
· In the subframe where wideband CQI/PMI is reported for all transmission modes except with 
· UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting 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 CSI-Reporting-Type, or UE is configured with CRI reporting, or UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’:

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

· A UE shall report a type 2 report on each respective successive reporting opportunity consisting of:

· A 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 values 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 PMI and CQI values 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 values 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 values are calculated conditioned on the last reported periodic RI. 

· For other transmission modes the PMI and CQI values are calculated conditioned on transmission rank 1.

· In the subframe where the wideband first PMI is reported for transmission modes 9 and 10 with 8 CSI-RS ports configured and higher layer parameter CSI-Reporting-Type not configured, or for transmission modes 9 and 10 with 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 9 and 10 with 8 CSI-RS ports configured and UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’, or for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, and CSI-Reporting Type set to ‘CLASS A’, or for transmission modes 8, 9 and 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured without CRI reporting :
· A set of precoding matrices corresponding to the wideband first PMI is selected from the codebook subset assuming transmission on set S subbands.

· A UE shall report a type 2a report on each respective successive reporting opportunity consisting of the wideband first PMI corresponding to the selected set of precoding matrices.
· 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=0 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 and the last reported periodic CRI for the CSI process; otherwise with the last reported PTI=0, the wideband first PMI value is 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=0 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 with the last reported PTI=0, the wideband first PMI value is calculated conditioned on the last reported periodic RI.

· In the subframe where wideband CQI/second PMI is reported, for transmission modes 9 and 10 with 8 CSI-RS ports configured and higher layer parameter CSI-Reporting-Type not configured, or for transmission modes 9 and 10 with 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 9 and 10 with 8 CSI-RS ports configured and UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’, or for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, and CSI-Reporting Type set to ‘CLASS A’,or for transmission modes 8,9, and 10 with 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 2b report on each respective successive reporting opportunity consisting of:

· A wideband CQI value which is calculated assuming the use of the selected 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=1 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 for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported wideband first PMI 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, with the last reported PTI=1, 
· 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=1 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 for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported wideband first PMI 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, with the last reported PTI=1, 
· 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.

· If the last reported first PMI was computed under an RI assumption that differs from the last reported periodic RI, or in the absence of a last reported first PMI, the conditioning of the second PMI value is not specified.  

· In the subframe where CQI for the selected subband is reported for all transmission modes except with 
· UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting 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 CSI-Reporting-Type, or UE is configured with CRI reporting, or UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’:
· The UE shall select the preferred subband within the set of Nj subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2.

· The UE shall report a type 1 report per bandwidth part on each respective successive reporting opportunity consisting of:

· CQI value for codeword 0 reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label.

· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· Assuming the use of the most recently reported single precoding matrix in all subbands and transmission on the selected subband within the applicable bandwidth part. 

· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2. 
· If the UE is configured with CRI reporting,
· F 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 subband selection and CQI values for the CSI process are calculated conditioned on the last reported periodic wideband PMI 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 subband selection and CQI values are calculated conditioned on the last reported periodic wideband PMI, RI and 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 subband selection and CQI values for the CSI process are calculated conditioned on the last reported periodic wideband PMI 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 subband selection and CQI values are calculated conditioned on the last reported periodic wideband PMI and RI. 

· For other transmission modes the subband selection and CQI values are calculated conditioned on the last reported PMI and transmission rank 1.

· In the subframe where wideband CQI/second PMI is reported, for transmission modes 9 and 10 with 8 CSI-RS ports configured and higher layer parameter CSI-Reporting-Type not configured, or for transmission modes 9 and 10 with 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 9 and 10 with 8 CSI-RS ports configured and UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’, or for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, and CSI-Reporting Type set to ‘CLASS A’,or for transmission modes 8, 9 and 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured without CRI reporting:
· A single precoding matrix is selected from the codebook subset assuming transmission on set S subbands.
· The UE shall report a type 2b report on each respective successive reporting opportunity consisting of:

· A wideband CQI value which is calculated assuming the use of the selected 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=0 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 for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported wideband first PMI 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, with the last reported PTI=0, 
· 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 process 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=0 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 for the configured 'RI-reference CSI process' in the most recent RI reporting instance for the CSI process and the last reported wideband first PMI 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, with the last reported PTI=0, 
· 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.
· If the last reported first PMI was computed under an RI assumption that differs from the last reported periodic RI, or in the absence of a last reported first PMI, the conditioning of the second PMI value is not specified.
· In the subframe where subband CQI/second PMI for the selected subband is reported, for transmission modes 9 and 10 with 8 CSI-RS ports or 4 CSI-RS ports with alternativeCodeBookEnabledFor4TX-r12=TRUE in the selected CSI-RS resource and higher layer parameter CSI-Reporting-Type not configured, or for transmission modes 9 and 10 with 8 CSI-RS ports configured and UE is configured with CRI reporting, or for transmission modes 9 and 10 with 8 CSI-RS ports configured and UE is configured with higher layer parameter CSI-Reporting-Type, and CSI-Reporting-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and higher layer parameter PMI-Config is set to ‘2’, or for transmission modes 9 and 10 with higher layer parameter CSI-Reporting-Type configured, and CSI-Reporting Type set to ‘CLASS A’,or for transmission modes 8, 9 and 10 with alternativeCodeBookEnabledFor4TX-r12=TRUE configured without CRI reporting:
· The UE shall select the preferred subband within the set of Nj subbands in each of the J bandwidth parts where J is given in Table 7.2.2-2.
· The UE shall report a type 1a report per bandwidth part on each respective successive reporting opportunity consisting of:

· CQI value for codeword 0 reflecting transmission only over the selected subband of a bandwidth part determined in the previous step along with the corresponding preferred subband L-bit label.

· When RI>1, an additional 3-bit subband spatial differential CQI value for codeword 1 offset level
· Codeword 1 offset level = subband CQI index for codeword 0 – subband CQI index for codeword 1.
· Assuming the use of the precoding matrix corresponding to the selected second PMI and the most recently reported first PMI and transmission on the selected subband within the applicable bandwidth part.

· The mapping from the 3-bit subband spatial differential CQI value to the offset level is shown in Table 7.2-2.
· A second PMI of the preferred precoding matrix selected from the codebook subset assuming transmission only over the selected subband within the applicable bandwidth part determined in the previous step.
· 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=1 is reported in the most recent RI reporting instance for the CSI process, 
· The subband second PMI values 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 wideband first PMI for the CSI process and the last reported periodic CRI for the CSI process.
· The subband selection and CQI values are 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, with the last reported PTI=1
· The subband second PMI values are calculated conditioned on the last reported periodic RI and the wideband first PMI and the last reported periodic CRI. 
· The subband selection and CQI values are 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 6 report for the CSI process is dropped, and a type 6 report for the 'RI-reference CSI process' with PTI=1 is reported in the most recent RI reporting instance for the CSI process, 
· The subband second PMI values 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 wideband first PMI for the CSI process.
· The subband selection and CQI values are 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, with the last reported PTI=1
· The subband second PMI values are calculated conditioned on the last reported periodic RI and the wideband first PMI. 
· The subband selection and CQI values are calculated conditioned on the selected precoding matrix and the last reported periodic RI.

· If the last reported first PMI was computed under an RI assumption that differs from the last reported periodic RI, or in the absence of a last reported first PMI, the conditioning of the second PMI value is not specified.
Table 7.2.2-2: Subband Size (k) and Bandwidth Parts (J) vs. Downlink System Bandwidth

	System Bandwidth 
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	Subband Size k (RBs)
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	6 – 7
	NA
	NA

	8 – 10
	4
	1

	11 – 26
	4
	2

	27 – 63
	6
	3

	64 – 110
	8
	4



_1488823480.unknown

_1488823488.unknown

_1488823496.unknown

_1488823698.unknown

_1488823702.unknown

_1506873911.unknown

_1506873958.unknown

_1488823704.unknown

_1488823705.unknown

_1488823706.unknown

_1488823703.unknown

_1488823700.unknown

_1488823701.unknown

_1488823699.unknown

_1488823696.unknown

_1488823697.unknown

_1488823497.unknown

_1488823492.unknown

_1488823494.unknown

_1488823495.unknown

_1488823493.unknown

_1488823490.unknown

_1488823491.unknown

_1488823489.unknown

_1488823484.unknown

_1488823486.unknown

_1488823487.unknown

_1488823485.unknown

_1488823482.unknown

_1488823483.unknown

_1488823481.unknown

_1488823472.unknown

_1488823476.unknown

_1488823478.unknown

_1488823479.unknown

_1488823477.unknown

_1488823474.unknown

_1488823475.unknown

_1488823473.unknown

_1488823398.unknown

_1488823470.unknown

_1488823471.unknown

_1488823469.unknown

_1488823396.unknown

_1488823397.unknown

_1488823395.unknown

