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1. Introduction
This document describes the proposed change in TS36.212 to support flexible MIMO capability in intra-band contiguous CA. 
2. Proposed change in TS36.212

The first change is on determination of RI bit width in Section 5.2.2.6 in TS36.212. 
5.2.2.6 
Channel coding of control information

(Omitted)
For rank indication (RI) (RI only, joint report of RI and i1, and joint report of RI and PTI)

· The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.2-3, 5.2.2.6.3-3, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.2-4, and 5.2.3.3.2-4A, which are determined assuming the maximum number of layers as follows:
· If UE is configured with either transmission mode 9 or transmission mode 10 for a serving cell and maxLayers-RI-report-r12 is indicated for the serving cell, the maximum number of layers for the serving cell is determined according to the minimum of the configured number of CSI-RS ports and the configured number of maximum layers indicated by the maxLayers-RI-report-r12
· 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 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 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 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). 

· 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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, it is first encoded according to Table 5.2.2.6-3. The 
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 to RI mapping is given by Table 5.2.2.6-5.

· If RI feedback consists of 2-bits of information, i.e., 
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 corresponding to MSB of 2-bit input and 
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 corresponding to LSB, it is first encoded according to Table 5.2.2.6-4 where 
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 to RI mapping is given by Table 5.2.2.6-6.

Next change
5.1.4.1.2
Bit collection, selection and transmission

The circular buffer of length 
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 for the r-th coded block is generated as follows:
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for k = 0,…, 
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for k = 0,…, 
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for k = 0,…, 
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Denote the soft buffer size for the transport block by NIR bits and the soft buffer size for the r-th code block by Ncb bits. The size Ncb is obtained as follows, where C is the number of code blocks computed in section 5.1.2:
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for DL-SCH and PCH transport channels
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[image: image16.wmf]w

cb

K

N

=

 




for UL-SCH, MCH, SL-SCH and SL-DCH transport channels
For UE category 0, for DL-SCH associated with SI-RNTI and RA-RNTI and PCH transport channel, Ncb is always equal to Kw.

where NIR is equal to:
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where:

If the UE signals ue-CategoryDL-r12 indicating UE category 0, or if the UE signals ue-CategoryDL-r12 indicating UE category 14 and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-CategoryDL-r12. Otherwise, if the UE signals ue-Category-v11a0, and is configured by higher layers with altCQI-Table-r12 for the DL cell, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-Category-v11a0. Otherwise, if the UE signals ue-Category-v1020, and is configured with transmission mode 9 or transmission mode 10 for the DL cell, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category-v1020 [6]. Otherwise, Nsoft is the total number of soft channel bits [4] according to the UE category indicated by ue-Category (without suffix) [6].

If Nsoft = 35982720 or 47431680, 
KC= 5, 

elseif Nsoft = 7308288 and the UE is configured by higher layers with altCQI-Table-r12,

if the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell according to the  supportedMIMO-CapabilityDL-r10 field or the maxLayers-RI-report-r12 field if configured in the transmission mode configured for the UE,
KC  = 3

else

KC  = 3/2

end if.

elseif Nsoft = 3654144 and the UE is capable of supporting no more than a maximum of two spatial layers for the DL cell according to the supportedMIMO-CapabilityDL-r10 field or the maxLayers-RI-report-r12 field if configured, 
KC  = 2

else 

KC  = 1

End if.
KMIMO is equal to 2 if the UE is configured to receive PDSCH transmissions based on transmission modes 3, 4, 8, 9 or 10 as defined in section 7.1 of [3], and is equal to 1 otherwise.

MDL_HARQ ​is the maximum number of DL HARQ processes as defined in section 7 of [3].

Mlimit ​is a constant equal to 8.

Denoting by E the rate matching output sequence length for the r-th coded block, and rvidx the redundancy version number for this transmission (rvidx = 0, 1, 2 or 3), the rate matching output bit sequence is 
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Define by G the total number of bits available for the transmission of one transport block.
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 where Qm is equal to 2 for QPSK, 4 for 16QAM, 6 for 64QAM and 8 for 256QAM, and where

-
For transmit diversity:

-
NL is equal to 2,

-
Otherwise:

-
NL is equal to the number of layers a transport block is mapped onto
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, where C is the number of code blocks computed in section 5.1.2.

if 
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end if
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 is the number of rows defined in section 5.1.4.1.1.

Set k = 0 and j = 0

while { k < E }
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k = k +1


end if

j = j +1

end while
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