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7.2.2
Periodic CSI Reporting using PUCCH

A UE is semi-statically configured by higher layers to periodically feed back different CSI components (CQI, PMI, PTI, CRI, and/or RI) on the PUCCH using the reporting modes given in Table 7.2.2-1 and described below. A UE in transmission mode 10 can be configured by higher layers for multiple periodic CSI reports corresponding to one or more CSI processes per serving cell on PUCCH.  
A BL/CE UE configured with CEModeB is not expected to be configured with periodic CSI report.
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 a non-BL/CE UE and 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 or the number of CSI-RS ports in each of one or more CSI-RS resources in a CSI process is one when eMIMO-Type is set to be ‘CLASS B’.

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 or the number of CSI-RS ports in each of one or more CSI-RS resources in a CSI process is one when eMIMO-Type is set to be ‘CLASS B’.

For a BL/CE UE configured with CEModeA, the following periodic CSI reporting modes are supported on PUCCH:

Transmission mode 1
: Mode 1-0

Transmission mode 2
: Mode 1-0

Transmission mode 6
: Mode 1-1

Transmission mode 9 
: Modes 1-1, 1-0.
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 eMIMO-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 eMIMO-Type by higher layers , or UE is configured with parameter eMIMO-Type by higher layers, and eMIMO-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured, or UE is configured with parameter eMIMO-Type by higher layers, and eMIMO-Type is set to ‘CLASS B’, and more than one CSI-RS resource configured, and at least one CSI-RS resource 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 eMIMO-Type, or UE is configured with parameter eMIMO-Type by higher layers, and eMIMO-Type is set to ‘CLASS B’, and one CSI-RS resource configured, and except with higher layer parameter alternativeCodebookEnabledCLASSB_K1=TRUE configured, or UE is configured with parameter eMIMO-Type by higher layers, and eMIMO-Type is set to ‘CLASS B’, and more than one CSI-RS resource configured, and at least one CSI-RS resource 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. 

For each serving cell

-
There are a total of N subbands for a serving cell system bandwidth given by
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 then one of the subbands is of size
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A bandwidth part j is frequency-consecutive and consists of 
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subbands where J bandwidth parts span S or 
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 as given in Table 7.2.2-2. If 
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-
Each bandwidth part j, where 0 ≤ j ≤ J-1, is scanned in sequential order according to increasing frequency.

-
For UE selected subband feedback a single subband out of 
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 subbands of a bandwidth part is selected along with a corresponding L-bit label indexed in the order of increasing frequency, where
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The CQI and PMI payload sizes of each PUCCH CSI reporting mode are given in Table 7.2.2-3.

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
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 
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 (in subframes) and offset 
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 (in subframes) for CQI/PMI reporting are determined based on the parameter cqi-pmi-ConfigIndex (
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) 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. The periodicity 
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 and relative offset 
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  for RI reporting are determined based on the parameter ri-ConfigIndex (
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) given in Table 7.2.2-1B. 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, and eMIMO-Type is set to ‘CLASS B’, and the number of configured CSI-RS resources is more than one, when RI reporting is configured, the periodicity 
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 for CRI reporting is determined based on the parameter cri-ConfigIndex (
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) given in Table 7.2.2-1J. When the number of antenna ports in each configured CSI-RS resource is one, the periodicity 
[image: image24.wmf]CRI

M

 and relative offset 
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for CRI reporting are determined based on the parameter cri-ConfigIndex (
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) given in Table 7.2.2-1K. The parameters cqi-pmi-ConfigIndex, ri-ConfigIndex , and cri-ConfigIndex are configured by higher layer signalling. The relative reporting offset for RI 
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. If a UE is configured to report for more than one CSI subframe set then parameter cqi-pmi-ConfigIndex, ri-ConfigIndex and cri-ConfigIndex respectively correspond to the CQI/PMI, RI, and CRI periodicity and relative reporting offset for subframe set 1 and cqi-pmi-ConfigIndex2, ri-ConfigIndex2 and cri-ConfigIndex2 respectively correspond to the CQI/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, cri-ConfigIndex, cqi-pmi-ConfigIndex2, ri-ConfigIndex2, 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 
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-
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’, the reporting interval of wideband first PMI reporting is an integer multiple 
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 of period 
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 (in subframes).  
-
The reporting instances for wideband first PMI are subframes satisfying 
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-
In case RI reporting is configured, the reporting interval of the RI reporting is an integer multiple 
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 of period 
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 (in subframes). 

-
The reporting instances for RI are subframes satisfying 
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-
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 
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-
The reporting instances for CRI are subframes satisfying 
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-
otherwise 

-
the reporting interval of the CRI reporting is an integer multiple 
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 of period 
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-
The reporting instances for CRI are subframes satisfying 
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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 
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-
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 
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 is defined as 
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 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 
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 reporting instances are used in sequence for subband CQI (or subband CQI/second PMI for transmission modes 9 and 10) reports on 
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 full cycles of bandwidth parts except when the gap between two consecutive wideband CQI/PMI reports contains less than 
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 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: image51.wmf]1
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. The parameter
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 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 
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, and is reported on the subframes satisfying 
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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 
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 times the wideband CQI/PMI period 
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, 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 
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-
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 
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 times the wideband CQI/PMI period 
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-
The reporting instances for CRI are subframes satisfying 
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-
otherwise 
-
the reporting interval of the CRI reporting is 
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 times the RI period 
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 (in subframes).
-
The reporting instances for CRI are subframes satisfying 
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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 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’, and one configured CSI-RS resource, in case of collision of a CSI report with PUCCH reporting type 3, 5, or 6 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) has lower priority and is dropped.
For a CSI process, if a UE is configured with higher layer parameter eMIMO-Type and eMIMO-Type is set to ‘CLASS B’, and more than one configured 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, or 6 of the same serving cell the latter CSI report with PUCCH reporting type (1, 1a, 2, 2a, 2b, 2c, 3, 4, 5, or 6) has lower priority and is dropped.
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: image65.wmf]CSI,0

C

 and 
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 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: image67.wmf]CSI,1
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 is dropped.

For a serving cell and UE configured in transmission mode 10 and configured with CSI subframe sets 
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 and 
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 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 
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 is dropped.
If a UE is not configured with higher layer parameter format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration,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 or 6 of another serving cell, the latter CSI with PUCCH reporting type (1, 1a, 2, 2a, 2b, 2c, 3, 4, 5 or 6) 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, 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 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, 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, 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, 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, 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, the CSI report of a given PUCCH reporting type shall be transmitted on the PUCCH resource 
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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.
If a UE is configured with format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguration, for a subframe in which only periodic CSI and SR (if any) is transmitted,

· if there is only one CSI report in the subframe, 
· the CSI report of a given PUCCH reporting type shall be transmitted on the PUCCH resource 
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· In case of collision between CSI and positive SR in a same subframe, 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, CSI is dropped.
· if there are more than one CSI reports in the subframe, 
· if the parameter simultaneousAckNackAndCQI-Format4-Format5-r13 provided by higher layers is set TRUE, when a PUCCH format 4/5 transmission of CSI reports coincides with a sub-frame configured to the UE by higher layers for transmission of a scheduling request, the UE shall transmit the CSI and SR on the PUCCH; Otherwise, CSI is dropped;
· if the UE is configured with a single PUCCH format 4 resource 
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 is the code rate given by higher layer parameter maximumPayloadCoderate-r13 according to Table 10.1.1-1. 
If a UE transmits only periodic CSI and SR (if any)  using either a PUCCH format 4 
[image: image99.wmf])

4

(

PUCCH

n

 or PUCCH format 5 
[image: image100.wmf])

5

(

PUCCH

n

in a subframe and if 
[image: image101.wmf](

)

r

N

O

O

O

CRC

SR

×

×

>

+

+

-

RE

CSI

P

2

, the UE shall select the SR (if any) and 
[image: image102.wmf]reported

CSI,

N

 CSI report(s) for transmission in ascending order of 
[image: image103.wmf](

)

t

c

s

y

CSI

,

,

,

Pri

, where:

-

[image: image104.wmf]CSI

P

-

O

 is the total number of CSI report bits in the subframe;
-

[image: image105.wmf]CRC

O

 is the number of CRC bits
-

[image: image106.wmf]0

=

SR

O

 if there is no scheduling request bit in the subframe and 
[image: image107.wmf]1

=

SR

O

 otherwise;
-

[image: image108.wmf]PUCCH

symb

PUCCH4

RB

RE

N

N

M

N

RB

sc

×

×

=

 for PUCCH format 4 and 
[image: image109.wmf]2

/

PUCCH

symb

RE

N

N

N

RB

sc

×

=

 for PUCCH format 5, where 
[image: image110.wmf](

)

1

1

2

UL

symb

PUCCH

symb

-

-

×

=

N

N

 if shortened PUCCH format 4 or shortened PUCCH format 5 is used in the subframe and 
[image: image111.wmf](

)

1

2

UL

symb

PUCCH

symb

-

×

=

N

N

 otherwise;  

-

[image: image112.wmf]r

 is the code rate given by higher layer parameter maximumPayloadCoderate-r13 according to Table 10.1.1-1;

-
for a CSI report of a serving cell, 
[image: image113.wmf](

)

t

c

s

y

CSI

,

,

,

Pri

 for the CSI report is defined as
[image: image114.wmf](

)

t

c

s

y

t

c

s

y

CSI

+

×

+

×

×

+

×

×

×

=

2

2

32

2

32

4

,

,

,

Pri

, where

-

[image: image115.wmf]0

=

y

for CSI report type 3/5/6/2a, 
[image: image116.wmf]1

=

y

for CSI report type 2/2b/2c/4, and 
[image: image117.wmf]2

=

y

for CSI report type 1/1a;
-

[image: image118.wmf]s

is the CSI process ID according to csi-ProcessId-r11 if the serving cell is configured with transmission mode 10, and 
[image: image119.wmf]1

=

s

 if the serving cell configured with transmission mode 1-9;

-

[image: image120.wmf]c

is the serving cell index;

-

[image: image121.wmf]0

=

t

 and 
[image: image122.wmf]1

=

t

 for CSI subframe sets 
[image: image123.wmf]CSI,0

C

 and 
[image: image124.wmf]CSI,1

C

 respectively if CSI subframe sets are configured for the serving cell, and 
[image: image125.wmf]0

=

t

 otherwise.

-
The value of 
[image: image126.wmf]reported

CSI,

N

 satisfies 
[image: image127.wmf]r

N

O

O

O

CRC

N

n

n

CSI

P

SR

×

×

£

÷

÷

ø

ö

ç

ç

è

æ

+

+

å

=

-

RE

1

,

2

reported

CSI,

 and 
[image: image128.wmf]r

N

O

O

O

N

n

CRC

n

CSI

P

SR

×

×

>

÷

÷

ø

ö

ç

ç

è

æ

+

+

å

+

=

-

RE

1

1

,

2

reported

CSI,

, where 
[image: image129.wmf]0

=

SR

O

 if there no scheduling request bit in the subframe and 
[image: image130.wmf]1

=

SR

O

 otherwise.  
[image: image131.wmf]n

CSI

P

O

,

-

 is the number of CSI report bits for the nth CSI report in ascending order of 
[image: image132.wmf](

)

t

c

s

y

CSI

,

,

,

Pri

.

If a UE is configured with format4-MultiCSI-resourceConfiguration or format5-MultiCSI-resourceConfiguratio and if the UE is configured with more than 
[image: image133.wmf]y

N

 periodic CSI reports in a subframe, the UE is not required to update CSI for more than 
[image: image134.wmf]y

N

 CSI processes from the CSI processes corresponding to all the configured CSI reports, where the value of 
[image: image135.wmf]y

N

is given by maxNumberUpdatedCSI-Proc-r13.

Table 7.2.2-1A: Mapping of 
[image: image136.wmf]/

CQIPMI

I

 to 
[image: image137.wmf]pd

N

 and 
[image: image138.wmf],

OFFSETCQI

N

 for FDD or for FDD-TDD and primary cell frame structure type 1
	
[image: image139.wmf]/

CQIPMI

I


	Value of 
[image: image140.wmf]pd

N


	Value of 
[image: image141.wmf],

OFFSETCQI

N



	0 ( 
[image: image142.wmf]/

CQIPMI

I

 ( 1
	2
	
[image: image143.wmf]/

CQIPMI

I



	2 ( 
[image: image144.wmf]/

CQIPMI

I

 ( 6
	5
	
[image: image145.wmf]/

CQIPMI

I

 – 2

	7 ( 
[image: image146.wmf]/

CQIPMI

I

 ( 16
	10
	
[image: image147.wmf]/

CQIPMI

I

 – 7

	17 ( 
[image: image148.wmf]/

CQIPMI

I

 ( 36
	20
	
[image: image149.wmf]/

CQIPMI

I

 – 17

	37 ( 
[image: image150.wmf]/

CQIPMI

I

 ( 76
	40
	
[image: image151.wmf]/

CQIPMI

I

 – 37

	77 ( 
[image: image152.wmf]/

CQIPMI

I

 ( 156
	80
	
[image: image153.wmf]/

CQIPMI

I

 – 77

	157 ( 
[image: image154.wmf]/

CQIPMI

I

 ( 316
	160
	
[image: image155.wmf]/

CQIPMI

I

 – 157

	
[image: image156.wmf]/

CQIPMI

I

 = 317
	Reserved

	318 ( 
[image: image157.wmf]/

CQIPMI

I

 ( 349
	32
	
[image: image158.wmf]/

CQIPMI

I

 – 318

	350 ( 
[image: image159.wmf]/

CQIPMI

I

 ( 413
	64
	
[image: image160.wmf]/

CQIPMI

I

 – 350

	414 ( 
[image: image161.wmf]/

CQIPMI

I

 ( 541
	128
	
[image: image162.wmf]/

CQIPMI

I

 – 414

	542 ( 
[image: image163.wmf]/

CQIPMI

I

 ( 601
	60
	
[image: image164.wmf]/

CQIPMI

I

 – 542

	602 ( 
[image: image165.wmf]/

CQIPMI

I

 ( 1023
	Reserved


Table 7.2.2-1B: Mapping of 
[image: image166.wmf]RI

I

 to 
[image: image167.wmf]RI

M

 and 
[image: image168.wmf],

OFFSETRI

N

.

	
[image: image169.wmf]RI

I


	Value of 
[image: image170.wmf]RI

M


	Value of 
[image: image171.wmf],

OFFSETRI

N



	0 ( 
[image: image172.wmf]RI

I

  ( 160
	1
	−
[image: image173.wmf]RI

I



	161 ( 
[image: image174.wmf]RI

I

 ( 321
	2
	− (
[image: image175.wmf]RI

I

  – 161)

	322 ( 
[image: image176.wmf]RI

I

 ( 482
	4
	− (
[image: image177.wmf]RI

I

  – 322)

	483 ( 
[image: image178.wmf]RI

I

 ( 643
	8
	− (
[image: image179.wmf]RI

I

  – 483)

	644 ( 
[image: image180.wmf]RI

I

 ( 804
	16
	− (
[image: image181.wmf]RI

I

  – 644)

	805 ( 
[image: image182.wmf]RI

I

 ( 965
	32
	− (
[image: image183.wmf]RI

I

  – 805)

	966 ( 
[image: image184.wmf]RI

I

 ( 1023
	Reserved


Table 7.2.2-1C: Mapping of 
[image: image185.wmf]/

CQIPMI

I

 to 
[image: image186.wmf]pd

N

 and 
[image: image187.wmf],

OFFSETCQI

N

 for TDD or for FDD-TDD and primary cell frame structure type 2
	
[image: image188.wmf]/

CQIPMI

I


	Value of 
[image: image189.wmf]pd

N


	Value of 
[image: image190.wmf],

OFFSETCQI

N



	
[image: image191.wmf]/

CQIPMI

I

 = 0
	1 
	
[image: image192.wmf]/

CQIPMI

I



	1 ( 
[image: image193.wmf]/

CQIPMI

I

 ( 5
	5
	
[image: image194.wmf]/

CQIPMI

I

 – 1

	6 ( 
[image: image195.wmf]/

CQIPMI

I

 ( 15
	10
	
[image: image196.wmf]/

CQIPMI

I

 – 6

	16 ( 
[image: image197.wmf]/

CQIPMI

I

 ( 35
	20
	
[image: image198.wmf]/

CQIPMI

I

 – 16

	36 ( 
[image: image199.wmf]/

CQIPMI

I

 ( 75
	40
	
[image: image200.wmf]/

CQIPMI

I

 – 36

	76 ( 
[image: image201.wmf]/

CQIPMI

I

 ( 155
	80
	
[image: image202.wmf]/

CQIPMI

I

 – 76

	156 ( 
[image: image203.wmf]/

CQIPMI

I

 ( 315
	160
	
[image: image204.wmf]/

CQIPMI

I

 – 156

	316 ( 
[image: image205.wmf]/

CQIPMI

I

 ( 375
	60
	
[image: image206.wmf]/

CQIPMI

I

 – 316

	376 ( 
[image: image207.wmf]/

CQIPMI

I

 ( 1023
	Reserved


Table 7.2.2-1J: Mapping of 
[image: image208.wmf]CRI

I


to  when RI reporting is configured

	
[image: image212.wmf]CRI

I


	Value of 
 

	0
	1

	1
	2

	2
	4

	3
	8

	4
	16

	5
	32

	6
	64

	7
	128

	7<
[image: image215.wmf]CRI

I

(1023
	Reserved


Table 7.2.2-1K: Mapping of 
[image: image216.wmf]CRI

I


 to 
and  when the number of antenna ports in each configured CSI-RS resource is one
	
[image: image222.wmf]CRI

I


	Value of 
[image: image223.wmf]CRI

M


	Value of 
[image: image225.wmf]CRI

OFFSET

N

,



	0 ( 
[image: image226.wmf]CRI

I

  ( 160
	1
	−
[image: image228.wmf]CRI

I



	161 ( 
[image: image230.wmf]CRI

I

 ( 321
	2
	− (
 – 161)

	322 ( 
[image: image234.wmf]CRI

I

 ( 482
	4
	− (
  – 322)

	483 ( 
[image: image238.wmf]CRI

I

 ( 643
	8
	− (
 – 483)

	644 ( 
[image: image242.wmf]CRI

I

 ( 804
	16
	− (
 – 644)

	805 ( 
[image: image246.wmf]CRI

I

 ( 965
	32
	− (
  – 805)

	966 ( 
[image: image250.wmf]CRI

I

 ( 1023
	Reserved


For TDD or FDD-TDD and primary cell frame structure type 2 periodic CQI/PMI reporting, the following periodicity values apply for a serving cell c depending on the TDD UL/DL configuration of the primary cell [3], where the UL/DL configuration corresponds to the eimta-HARQ-ReferenceConfig-r12 for the primary cell if the UE is configured with the parameter EIMTA-MainConfigServCell-r12 for the primary cell:
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The reporting period of 
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-
The reporting period of 
[image: image253.wmf]5

=

pd

N

 is applicable for the serving cell c only if TDD UL/DL configuration of the primary cell belongs to {0, 1, 2, 6}.

-
The reporting periods of 
[image: image254.wmf]}

160

,

80

,

40

,

20

,

10

{

=

pd

N

 are applicable for the serving cell c for any TDD UL/DL configuration of the primary cell.

For a serving cell with 
[image: image255.wmf]7

DL

RB

£

N

, Mode 2-0 and Mode 2-1 are not supported for that serving cell. 

The sub-sampled codebook for PUCCH mode 1-1 submode 2 for 8 CSI-RS ports is defined in Table 7.2.2-1D for first and second precoding matrix indicator 
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.  Joint encoding of rank and first precoding matrix indicator 
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 for PUCCH mode 1-1 submode 1 for 8 CSI-RS ports is defined in Table 7.2.2-1E. The sub-sampled codebook for PUCCH mode 2-1 for 8 CSI-RS ports is defined in Table 7.2.2-1F for PUCCH Reporting Type 1a. 
For a UE configured with transmission mode 9 or 10, , and the UE configured with parameter eMIMO-Type by higher layers, and eMIMO-Type is set to ‘CLASS A’, and PUCCH Reporting Type 1a, the sub-sampled codebook for PUCCH mode 2-1 for value of parameter codebookConfig set to 2, 3, or 4 is defined in Table 7.2.2-1F,  for value of parameter codebookConfig set to 1, the value of the second PMI, 
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Table 7.2.2-1D: PUCCH mode 1-1 submode 2 codebook subsampling
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Table 7.2.2-1E: Joint encoding of RI and 
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