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5.2.2.6 
Channel coding of control information

< Unchanged parts are omitted >

For rank indication (RI) (RI only, joint report of RI and i1, joint report of CRI and RI, joint report of CRI,RI and i1,joint report of CRI,RI, and PTI, and joint report of RI and PTI) or CRI 
-
The corresponding bit widths for CRI feedback for PDSCH transmissions are given by Tables 5.2.2.6.2-3A, 5.2.2.6.3-3A, 5.2.3.3.1-3E, 5.2.3.3.2-4E.
-
The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.1-2A, 5.2.2.6.2-3, 5.2.2.6.2-3B, 5.2.2.6.3-3, 5.2.2.6.3-3B, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.1-3B, 5.2.3.3.1-3C, 5.2.3.3.1-3D, 5.2.3.3.2-4, and 5.2.3.3.2-4A, 5.2.3.3.2-4B, 5.2.3.3.2-4C, 5.2.3.3.2-4D which are determined assuming the maximum number of layers as follows: 
-
If the maxLayersMIMO-r10 is configured for the DL cell, the maximum number of layers is determined according to maxLayersMIMO-r10 for the DL cell
-
Else,
-
If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.
-
If the UE is configured with transmission mode 9 and Class B CSI reporting with K>1 and RI and CRI are transmitted in the same reporting instance, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the maximum of number of antenna port of the configured CSI-RS resources and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination,.
-
If the UE is configured with transmission mode 9, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the configured number of CSI-RS ports and ue-Category (without suffix).
-
If the UE is configured with transmission mode 9 and Class B CSI reporting with K>1 and RI and CRI are transmitted in the same reporting instance, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers is determined according to the minimum of the maximum of number of antenna port of the configured CSI-RS resources and ue-Category (without suffix).
-
If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.
-
If the UE is configured with transmission mode 10 and Class B CSI reporting with K>1 and RI and CRI are transmitted in the same reporting instance, and the supportedMIMO-CapabilityDL-r10 field is included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the maximum of number of antenna port of the configured CSI-RS resources in that CSI process and the maximum of the reported UE downlink MIMO capabilities for the same band in the corresponding band combination.
-
If the UE is configured with transmission mode 10, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the configured number of CSI-RS ports for that CSI process and ue-Category (without suffix). 
-
If the UE is configured with transmission mode 10 and Class B CSI reporting with K>1 and RI and CRI are transmitted in the same reporting instance, and the supportedMIMO-CapabilityDL-r10 field is not included in the UE-EUTRA-Capability, the maximum number of layers for each CSI process is determined according to the minimum of the maximum of number of antenna port of the configured CSI-RS resources in that CSI process and ue-Category (without suffix).
-
Otherwise the maximum number of layers is determined according to the minimum of the number of PBCH antenna ports and ue-Category (without suffix).
-
If RI feedback consists of 1-bit of information, i.e., 
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If RI feedback consists of 2-bits of information, i.e., 
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Table 5.2.2.6-3: Encoding of 1-bit RI.

	Qm
	Encoded RI
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Table 5.2.2.6-4: Encoding of 2-bit RI.

	Qm
	Encoded RI

	2
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Table 5.2.2.6-5: 
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Table 5.2.2.6-6: 
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Table 5.2.2.6-7: 
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If RI feedback for a given DL cell consists of 3-bits of information, i.e., 
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If RI feedback consists of 
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 is obtained by using the bit sequence 
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 as the input to the channel coding block described in section 5.2.2.6.4. 
If RI feedback consists of 
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 bits of information as a result of the aggregation of RI bits corresponding to multiple DL cells or multiple CSI processes, i.e., 
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 as the input to the channel coding block described in section 5.2.2.6.5.
If RI feedback consists of 
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 bits of information as a result of the aggregation of RI bits corresponding to multiple DL cells or multiple CSI processes, i.e., 
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, then the coded bit sequence is denoted by 
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. The CRC attachment, channel coding and rate matching of the HARQ-ACK bits are performed according to sections 5.1.1 setting L to 8 bits, 5.1.3.1 and 5.1.4.2, respectively. The input bit sequence to the CRC attachment operation is 
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. The output bit sequence of the CRC attachment operation is the input bit sequence to the channel coding operation. The output bit sequence of the channel coding operation is the input bit sequence to the rate matching operation.
The “x” and “y” in Table 5.2.2.6-3 and 5.2.2.6-4 are placeholders for [2] to scramble the RI bits in a way that maximizes the Euclidean distance of the modulation symbols carrying rank information.

For the case where RI feedback for more than one DL cell is to be reported, the RI report for each DL cell is concatenated prior to coding in increasing order of cell index. 

For the case where RI feedback for more than one CSI process is to be reported, the RI reports are concatenated prior to coding first in increasing order of CSI process index for each DL cell and then in increasing order of cell index.
For the case where RI feedback consists of one or two bits of information the bit sequence 
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 is the total number of coded bits for all the encoded RI blocks.  The last concatenation of the encoded RI block may be partial so that the total bit sequence length is equal to
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 is obtained by the circular repetition of the bit sequence 
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 so that the total bit sequence length is equal to
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When rank information is to be multiplexed with UL-SCH at a given PUSCH, the rank information is multiplexed in all layers of all transport blocks of that PUSCH. For a given transport block, the vector sequence output of the channel coding for rank information is denoted by 
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Set i, j, k to 0

while 
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end while

where 
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 is the number of layers onto which the UL-SCH transport block is mapped.

The same procedures for encoding of RI and RI multiplexing with UL-SCH at a given PUSCH are applied for CRI, using CRI instead of RI in the equations.
< Unchanged parts are omitted >

5.2.2.6.1
Channel quality information formats for wideband CQI reports

If the parameter CQI-ReportModeAperiodic is configured to the value of rm10-v13xy by higher layers [6], Table 5.2.3.3.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback, Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback.
< Unchanged parts are omitted >

Table 5.2.2.6.1-2 shows the fields and the corresponding bit width for the rank indication feedback for wideband CQI reports for PDSCH transmissions associated with transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting.
Table 5.2.2.6.1-2A shows the fields and the corresponding bit width for the joint CRI and RI feedback for wideband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1.

Table 5.2.2.6.1-2: Fields for rank indication feedback for wideband CQI reports
(transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.2.6.1-2A: Fields for CRI feedback for wideband CQI reports 
(transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1).

	Field
	Bit width

	
	Max 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


The channel quality bits in Table 5.2.2.6.1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1B, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-1D, Table 5.2.2.6.1-1E and Table 5.2.2.6.1-2A form the bit sequence 
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 corresponding to the first bit of the first field in the table, 
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 corresponding to the second bit of the first field in the table, and 
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 corresponding to the last bit in the last field in the table. The field of PMI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.1-2 and Table 5.2.2.6.1-2A are encoded according to section 5.2.2.6.
5.2.2.6.2
Channel quality information formats for higher layer configured subband CQI reports

Table 5.2.2.6.2-1 shows the fields and the corresponding bit width for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port. 
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 in Table 5.2.2.6.2-1 is defined in section 7.2 of [3]. 
Table 5.2.2.6.2-1A shows the fields and the corresponding bit width for the channel quality information feedback for higher layer configured report for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
< Unchanged parts are omitted >

Table 5.2.2.6.2-3 shows the fields and the corresponding bit width for the rank indication feedback for higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with 2/4/8 antenna ports.
Table 5.2.2.6.2-3A shows the fields and the corresponding bit width for the CSI-RS resource indication feedback for higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.2.6.2-3B shows the fields and the corresponding bit width for the joint CRI and RI feedback for higher layer configured subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports. 

Table 5.2.2.6.2-3: Fields for rank indication feedback for higher layer configured subband CQI reports
(transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with 2/4/8 antenna ports).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.2.6.2-3A: Fields for CRI feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1).
	Field
	Bit width

	
	K = 2
	K = 3 and K = 4
	K = 5 to K = 8

	CRI
	1
	2
	3


Table 5.2.2.6.2-3B: Fields for joint CRI and RI feedback for higher layer configured subband CQI reports (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports).
	Field
	Bit width

	
	Max 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


The channel quality bits in Table 5.2.2.6.2-1, Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2B, Table 5.2.2.6.2-2C,  Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2, Table 5.2.2.6.2-2B-3, Table 5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2, Table 5.2.2.6.2-2E-3 and Table 5.2.2.6.2-3B form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of the PMI and subband differential CQI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.2-3, 5.2.2.6.2-3B and the CRI sequence in Table 5.2.2.6.2-3A are encoded according to section 5.2.2.6.

5.2.2.6.3
Channel quality information formats for UE selected subband CQI reports

Table 5.2.2.6.3-1 shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port. 
[image: image76.wmf]L

 in Table 5.2.2.6.3-1 is defined in section 7.2 of [3]. 
Table 5.2.2.6.3-1A shows the fields and the corresponding bit widths for the channel quality information feedback for UE selected subband CQI for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
< Unchanged parts are omitted >

Table 5.2.2.6.3-3 shows the fields and the corresponding bit widths for the rank indication feedback for UE selected subband CQI reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with with 2/4/8 antenna ports.
Table 5.2.2.6.3-3A shows the fields and the corresponding bit widths for the CSI-RS resource indication feedback for UE selected subband CQI reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.2.6.3-3B shows the fields and the corresponding bit widths for the joint CRI and RI feedback for UE selected subband CQI report for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports.

Table 5.2.2.6.3-3: Fields for rank indication feedback for UE selected subband CQI reports
(transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 with with 2/4/8 antenna ports).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers 
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.2.6.3-3A: Fields for CSI-RS resource indication feedback for UE selected subband CQI reports (transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1).
	Field
	Bit width

	
	K = 2
	K = 3 and K= 4
	K = 5 to K = 8

	CRI
	1
	2
	3


Table 5.2.2.6.3-3B: Fields for joint CRI and RI feedback for UE selected subband CQI report (transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1 and 2/4/8 antenna ports).
	Field
	Bit width

	
	Max 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


The channel quality bits in Table 5.2.2.6.3-1, Table 5.2.2.6.3-2, Table 5.2.2.6.3-2A, Table 5.2.2.6.3-2B, Table 5.2.2.6.3-2C, Table 5.2.2.6.3-2D, and Table 5.2.2.6.3-2E and Table 5.2.2.6.3-3B form the bit sequence 
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 with 
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 corresponding to the first bit of the first field in each of the tables, 
[image: image82.wmf]1

o

 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of PMI shall start with the wideband PMI followed by the PMI for the M selected subbands. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.3-3, Table 5.2.2.6.3-3B, and the CRI sequence in Table 5.2.2.6.3-3A are encoded according to section 5.2.2.6.
5.2.3.3.1
Channel quality information formats for wideband reports

Table 5.2.3.3.1-1 shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with a transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 9/10 configured without PMI with Class B CSI reporting. 
Table 5.2.3.3.1-1A shows the fields and the corresponding bit widths for the channel quality information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
< Unchanged parts are omitted >

Table 5.2.3.3.1-3 shows the fields and the corresponding bit widths for the rank indication feedback for wideband reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting , transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.

Table 5.2.3.3.1-3: UCI fields for rank indication feedback for wideband reports (transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting, transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting, transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports).

	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.3.3.1-3A shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1 for wideband reports for PDSCH transmissions associated with transmission mode 9 and transmission mode 10, and transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, except with alternativeCodeBookEnabledFor4TX-r12 =TRUE. 

Table 5.2.3.3.1-3A: UCI fields for joint report of RI and i1 (transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12 =TRUE and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and  K>1, except with alternativeCodeBookEnabledFor4TX-r12 =TRUE)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	4
	5
	5

	i1
	-
	-
	-
	
	
	


Table 5.2.3.3.1-3B shows the fields and the corresponding bit widths for the joint transmission of rank indication and i1 for wideband reports for PDSCH transmissions associated with transmission modes 8, 9 and 10 configured with PMI/RI reporting with 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, with alternativeCodeBookEnabledFor4TX-r12 =TRUE.
Table 5.2.3.3.1-3B: UCI fields for joint report of RI and i1 with 4 antenna ports (transmission modes 8, 9 and 10 configured with PMI/RI reporting, 4 antenna ports and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with 4 antenna ports for Class B CSI reporting with K=1 and PMI-Config=2, and K>1, with alternativeCodeBookEnabledFor4TX-r12 =TRUE)
	Field
	Bit width

	
	4 antenna ports

	
	 Max 2 layers
	 Max 4 layers

	Rank indication and i1
	4
	5


Table 5.2.3.3.1-3C shows the fields and the corresponding bit widths for the joint report of CRI and rank indication feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1.
Table 5.2.3.3.1-3C: UCI fields for joint report of CRI and rank indication feedback for wideband reports (transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K>1).

	Field
	Bit width

	
	Max 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	3


Table 5.2.3.3.1-3D shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and i1 feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 4/8 ports, Class B CSI reporting with K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE.
Table 5.2.3.3.1-3D: UCI fields for joint report of CRI, rank indication and i1 feedback for wideband reports (transmission mode 9/10 configured with PMI/RI reporting with 4/8 ports, Class B CSI reporting with K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE).

	Field
	Bit width

	
	Maximum of number of antenna port of the configured 
CSI-RS resources is 4 
	Maximum of number of antenna port of the configured 
CSI-RS resources is 8

	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	4
	5
	4
	5
	5

	i1
	
	
	
	
	


Table 5.2.3.3.1-3E shows the fields and the corresponding bit width for the CSI-RS resource indication feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.3.3.1-3E: UCI fields for CRI feedback for wideband reports (transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1).
	Field
	Bit width

	
	K = 2
	K = 3 and K= 4
	K = 5 to K = 8

	CRI
	1
	2
	3


Table 5.2.3.3.1-4 show the fields and the corresponding bit widths for the precoding matrix information feedback for wideband reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting. The parameters 
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 for Codebook-Subset-SelectionConfig=2, 
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 for Codebook-Subset-SelectionConfig=3, 
[image: image96.wmf](

)

÷

ø

ö

ç

è

æ

=

4

,

,

2

1

2

1

O

O

S

S

 for Codebook-Subset-SelectionConfig=4. The parameters 
[image: image97.wmf](

)

2

1

,

S

S

 in rank 5 to 8 are defined as 
[image: image98.wmf](

)

(

)

1

,

1

,

2

1

=

S

S

 for Codebook-Subset-SelectionConfig=1, 
[image: image99.wmf](

)

÷

ø

ö

ç

è

æ

=

4

,

4

,

2

1

2

1

O

O

S

S

 for Codebook-Subset-SelectionConfig=2/3/4.

Table 5.2.3.3.1-4: UCI fields for channel quality information feedback for precoding information (i1) (transmission mode 9/10 configured with Class A CSI reporting with codebook configuration 
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	Rank = 1
	Rank = 2
	Rank =3
	Rank =4

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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	Field
	Bit width

	
	Rank = 5
	Rank = 6
	Rank =7
	Rank =8

	Wideband first PMI i1,1
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	Wideband first PMI i1,2
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The channel quality bits in Table 5.2.3.3.1-1 through Table 5.2.3.3.1-4 form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the last bit in the last field in each of the tables. The first bit of each field corresponds to MSB and the last bit LSB. The RI feedback for one bit is mapped according to Table 5.2.2.6-5 with 
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. The mapping for the jointly coded RI and i1 is provided in Table 7.2.2-1E of [3].
When multiplexed with UL-SCH, the channel coding and multiplexing for the transmission configurations in Table 5.2.3.3.1-3, Table 5.2.3.3.1-3A, Table 5.2.3.3.1-3B, Table 5.2.3.3.1-3C  and Table 5.2.3.3.1-3D is performed assuming RI transmission in section 5.2.2.6. All other transmission configurations in this section are coded and multiplexed assuming CQI/PMI transmission in section 5.2.2.6.

5.2.3.3.2
Channel quality information formats for UE-selected sub-band reports

Table 5.2.3.3.2-1 shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 1, transmission mode 2, transmission mode 3, transmission mode 7, transmission mode 8 configured without PMI/RI reporting, transmission mode 9 configured without PMI/RI reporting or configured with 1 antenna port, and transmission mode 10 configured without PMI/RI reporting or configured with 1 antenna port. 
Table 5.2.3.3.2-1A shows the fields and the corresponding bit widths for the sub-band channel quality information feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with 2/4/8 antenna ports.
< Unchanged parts are omitted >

Table 5.2.3.3.2-4 shows the fields and the corresponding bit width for the rank indication feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 3, transmission mode 4, transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with Class B CSI reporting with K=1 and PMI-Config=1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 and PMI-Config=1 for 2/4/8 antenna ports.

Table 5.2.3.3.2-4: UCI fields for rank indication feedback for UE-selected sub-band reports (transmission mode 3, transmission mode 4, and transmission mode 8 configured with PMI/RI reporting except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with Class B CSI reporting with K=1 and PMI-Config=1, and transmission mode 9/10 configured without PMI reporting for Class B CSI reporting with K=1 and PMI-Config=1 for 2/4/8 antenna ports). 
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3


Table 5.2.3.3.2-4A shows the fields and the corresponding bit width for the rank indication and precoder type indication (PTI) feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports and transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports, and transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports for Class B CSI reporting with K=1 and PMI-Config =2, K>1 except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting. 

Table 5.2.3.3.2-4B shows the fields and the corresponding bit width for the rank indication and precoder type indication (PTI) feedback with 4 antenna ports for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 8, transmission mode 9 and transmission mode 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12 =TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K=1 and PMI-Config=2, K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE.

Table 5.2.3.3.2-4A: UCI fields for joint report of RI and PTI (transmission mode 9 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 10 configured with PMI/RI reporting with 2/4/8 antenna ports except with alternativeCodeBookEnabledFor4TX-r12=TRUE, transmission mode 9/10 configured with PMI/RI reporting with 2/4/8 antenna ports with Class B CSI reporting with K=1 and PMI-Config=2, K>1 except with alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting with 8/12/16 antenna ports for Class A CSI reporting)
	Field
	Bit width

	
	2 antenna ports
	4 antenna ports
	8/12/16 antenna ports

	
	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	Rank indication
	1
	1
	2
	1
	2
	3

	Precoder type indication
	-
	-
	-
	1
	1
	1


Table 5.2.3.3.2-4B: UCI fields for joint report of RI and PTI with 4 antenna ports (transmission mode 8, transmission mode 9 and transmission mode 10 configured with PMI/RI reporting and alternativeCodeBookEnabledFor4TX-r12=TRUE, and transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K=1 and PMI-Config=2, K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	4 antenna ports

	
	Max 2 layers
	Max 4 layers

	Rank indication
	1
	2

	Precoder type indication
	1
	1


Table 5.2.3.3.2-4C shows the fields and the corresponding bit widths for the joint report of CRI and rank indication feedback for UE-selected sub-band  reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1,and transmission mode 9/10 configured without PMI reporting with 2/4 antenna ports for Class B CSI reporting with K>1.

Table 5.2.3.3.2-4D shows the fields and the corresponding bit widths for the joint report of CRI , rank indication and PTI feedback for UE-selected sub-band  reports for PDSCH transmissions associated with transmission mode 9/10 configured with PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.3.3.2-4C: UCI fields for joint report of CRI and rank indication feedback for UE-selected sub-band reports (transmission mode 9/10 configured with PMI/RI reporting with 2/4 antenna ports for Class B CSI reporting with K>1, and transmission mode 9/10 configured without PMI reporting with 2/4 antenna ports for Class B CSI reporting with K>1).

	Field
	Bit width

	
	Max 2 layers
	Max 4 layers

	CRI
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	Rank indication
	1
	2


Table 5.2.3.3.2-4D: UCI fields for joint report of CRI, RI and PTI (transmission mode 9/10 configured with PMI/RI reporting with 4/8 antenna ports with Class B CSI reporting with K>1, with alternativeCodeBookEnabledFor4TX-r12=TRUE)
	Field
	Bit width

	
	Maximum of number of antenna port of the configured 
CSI-RS resources is 4 
	Maximum of number of antenna port of the configured 
CSI-RS resources is 8

	
	Max 2 layers
	Max 4 layers
	Max 2 layers
	Max 4 layers
	Max 8 layers

	CRI
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	Rank indication
	1
	2
	1
	2
	3

	Precoder type indication
	1
	1
	1
	1
	1


Table 5.2.3.3.2-4E shows the fields and the corresponding bit width for the CSI-RS resource indication feedback for UE-selected sub-band reports for PDSCH transmissions associated with transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1.
Table 5.2.3.3.2-4E: UCI fields for CRI feedback for UE-selected sub-band reports (transmission mode 9/10 configured without PMI/RI reporting for Class B CSI reporting with K>1).
	Field
	Bit width

	
	K = 2
	K = 3 and K= 4
	K = 5 to K = 8

	CRI
	1
	2
	3


The channel quality bits in Table 5.2.3.3.2-1 through Table 5.2.3.3.2-4D form the bit sequence 
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When multiplexed with UL-SCH, the channel coding and multiplexing for the transmission configurations in Table 5.2.3.3.2-4, Table 5.2.3.3.2-4A, Table 5.2.3.3.2-4B, Table 5.2.3.3.2-4C  and Table 5.2.3.3.2-4D is performed assuming RI transmission in section 5.2.2.6. All other transmission configurations in this section are coded and multiplexed assuming CQI/PMI transmission in section 5.2.2.6.
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