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5.2.2.6
Channel coding of control information
…
When the UE transmits HARQ-ACK bits, rank indicator bits or CRI bits, it shall determine the number of coded modulation symbols per layer [image: image3.wmf]Q

¢

 for HARQ-ACK, rank indicator, or CRI bits as follows.

For the case when only one transport block is transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator bits or CRI bits:
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where 

-
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 is the number of HARQ-ACK bits, rank indicator bits or CRI bits, and
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is 4 for PUSCH with subframe duration. [image: image7.wmf]UCI
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 is 2 for PUSCH with slot duration, or for Partial PUSCH Mode 1 or 2 or 3. [image: image8.wmf]UCI
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 is 1 for PUSCH with subslot duration.
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 is the scheduled bandwidth for PUSCH transmission in the current subframe/slot/subslot for the transport block, expressed as a number of subcarriers in [2], and 
-
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is the number of SC-FDMA symbols per subframe/slot/subslot for initial PUSCH transmission for the same transport block, respectively, given by 
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 is the number of SC-FDMA symbols of the subslot as defined in subclause 4.1 of [2],
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 is the number of SC-FDMA symbols for DMRS of the subslot as defined in subclause 5.5.2.1.2 of [2]
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 is equal to 1 
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe/slot/subslot for initial transmission, or

-
if UE transmits PUSCH and SRS in the same subframe/slot/subslot in the same serving cell for initial transmission, or 
-
if the PUSCH resource allocation for initial transmission even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in subclause 5.5.3 of [2], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 

-
if the subframe/slot/subslot for initial transmission in the same serving cell is in a UE-specific type-1 SRS subframe as defined in Subclause 8.2 of [3], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 
-
if the subframe/slot/subslot for initial transmission in the same serving cell is in a UE-specific type-0 SRS subframe as defined in subclause 8.2 of [3] and the UE is configured with multiple TAGs, and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe. 
-
Otherwise [image: image18.wmf]SRS
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 is equal to 0. 
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol or the seventh symbol of the subframe for initial transmission, otherwise is equal to 0. 
-
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the subframe for initial transmission and [image: image21.wmf]SRS
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 is equal to 0, otherwise is equal to 0.
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 are obtained from the initial PDCCH or EPDCCH or MPDCCH or SPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0/0A/0B/4A/4B or MPDCCH with DCI format 6-0A/6-0B or SPDCCH with DCI format 7-0A/7-0B for the same transport block, [image: image25.wmf]initial
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 shall be determined from:

-
the most recent semi-persistent scheduling assignment PDCCH or EPDCCH or MPDCCH or SPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant, or

-
the most recent AUL activation DCI as defined in [3], when the initial PUSCH for the same transport block is AUL PUSCH.

For the case when two transport blocks are transmitted in the PUSCH conveying the HARQ-ACK bits, rank indicator bits or CRI bits:
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where 

-
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 is the number of HARQ-ACK bits, rank indicator bits or CRI bits, and
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is 4 for PUSCH with subframe duration. [image: image43.wmf]UCI
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 is 2 for PUSCH with slot duration, or for Partial PUSCH Mode 1 or 2 or 3. [image: image44.wmf]UCI
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 is 1 for PUSCH with subslot duration.
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 are the scheduled bandwidths or bandwidths assigned by the most recent AUL activation DCI as defined in [3] for PUSCH transmission in the initial sub-frame for the first and second transport block, respectively, expressed as a number of subcarriers in [2], and 
-
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are the number of SC-FDMA symbols per subframe for initial PUSCH transmission for the first and second transport block given by 
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 for Partial PUSCH Mode 2 or 3, 

-
otherwise 
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 is equal to 1 
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for initial transmission, or

-
if UE transmits PUSCH and SRS in the same subframe in the same serving cell for initial transmission of transport block "x", or 
-
if the PUSCH resource allocation for initial transmission of transport bock "x" even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in subclause 5.5.3 of [2] , or 

-
if the subframe for initial transmission of transport block "x" in the same serving cell is a UE-specific type-1 SRS subframe as defined in Subclause 8.2 of [3], or 
-
if the subframe for initial transmission of transport block "x" in the same serving cell is a UE-specific type-0 SRS subframe as defined in subclause 8.2 of [3] and the UE is configured with multiple TAGs. 
-
Otherwise [image: image51.wmf]}
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH for the first and second transport block not starting from the beginning of the first symbol or the seventh symbol of the subframe for initial transmission, otherwise is equal to 0. 
-
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH for the first and second transport block up to the second to last symbol of the subframe for initial transmission and [image: image54.wmf]}
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 are obtained from the initial PDCCH or EPDCCH for the corresponding transport block, or from the most recent AUL activation DCI as defined in [3], when the initial PUSCH for the corresponding transport block is AUL PUSCH. 

...

For channel quality control information (CQI and/or PMI denoted as CQI/PMI);

When the UE transmits channel quality control information bits, it shall determine the number of modulation coded symbols per layer [image: image58.wmf]Q
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 for channel quality information as 
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where 

-
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 is the number of CQI/PMI bits, and
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 shall be determined according to [3] depending on the number of transmission codewords for the corresponding PUSCH, the duration of the corresponding PUSCH, and on the uplink power control subframe set for the corresponding PUSCH when two uplink power control subframe sets are configured by higher layers for the cell. 

-
If neither RI nor CRI is not transmitted then [image: image70.wmf]0
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 represents the transport block index corresponding to the highest IMCS value indicated by the initial UL grant. In case the two transport blocks have the same IMCS value in the corresponding initial UL grant, "x =1", which corresponds to the first transport block. [image: image72.wmf])
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 are obtained from the initial PDCCH or EPDCCH or MPDCCH or SPDCCH for the same transport block. If there is no initial PDCCH or EPDCCH with DCI format 0/0A/0B/4A/4B or MPDCCH with DCI format 6-0A/6-0B or SPDCCH with DCI format 7-0A/7-0B for the same transport block, [image: image75.wmf])
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 shall be determined from:

-
the most recent semi-persistent scheduling assignment PDCCH or EPDCCH or MPDCCH or SPDCCH, when the initial PUSCH for the same transport block is semi-persistently scheduled, or, 

-
the random access response grant for the same transport block, when the PUSCH is initiated by the random access response grant, or

-
the most recent AUL activation DCI as defined in [3], when the initial PUSCH for the same transport block is AUL PUSCH.
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is the number of SC-FDMA symbols per subframe/slot/subslot for initial PUSCH transmission for the same transport block.

For UL-SCH data information [image: image79.wmf](
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 is the number of layers the corresponding UL-SCH transport block is mapped onto, and
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 is the scheduled bandwidth for PUSCH transmission in the current subframe/slot/subslot for the transport block, and 
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 is the number of SC-FDMA symbols in the current PUSCH transmission subframe/slot/subslot given by 
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 for PUSCH with slot duration, or for Partial PUSCH Mode 2 or 3, or
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 for PUSCH with subslot duration, 
-
[image: image86.wmf]subslot

N

symb

 is the number of SC-FDMA symbols of the subslot as defined in subclause 4.1 of [2],

-
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 is the number of SC-FDMA symbols for DMRS of the subslot as defined in subclause 5.5.2.1.2 of [2]
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 is equal to 1 for non-BL/CE UEs and BL/CE UEs in CEModeA
-
if UE configured with one UL cell is configured to send PUSCH and SRS in the same subframe for the current subframe/slot/subslot, or 

-
if UE transmits PUSCH and SRS in the same subframe/slot/subslot for the current subframe in the same serving cell, or 

-
if the PUSCH resource allocation for the current subframe even partially overlaps with the cell-specific SRS subframe and bandwidth configuration defined in subclause 5.5.3 of [2], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 

-
if the current subframe/slot/subslot in the same serving cell is a UE-specific type-1 SRS subframe as defined in Subclause 8.2 of [3], and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe, or 
-
if the current subframe/slot/subslot in the same serving cell is a UE-specific type-0 SRS subframe as defined in subclause 8.2 of [3] and the UE is configured with multiple TAGs, and for PUSCH with slot/subslot duration if the current slot/subslot is the last slot/subslot in a subframe. 
-
Otherwise [image: image90.wmf]SRS
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 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH not starting from the beginning of the first symbol or the seventh symbol of the current subframe, otherwise is equal to 0. 
-
[image: image92.wmf]PUSCH

N

end

 is equal to 1 when the UE configured for uplink transmission on a LAA SCell is indicated to transmit the PUSCH up to the second to last symbol of the current subframe and [image: image93.wmf]SRS
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 is equal to 0, otherwise is equal to 0.
…
5.2.2.6A
Channel coding of AUL-UCI

Control data arrives at the coding unit in the form of AUL uplink control information (AUL-UCI), [image: image94.wmf]0121
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, and is transmitted on AUL PUSCH as defined in [3]. 
When the UE transmits AUL-UCI bits in the AUL PUSCH, it shall determine the number of modulation coded symbols per layer [image: image95.wmf]Q
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 for AUL-UCI as
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 is the number of AUL-UCI bits, and
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 shall be determined according to [3] depending on the number of transmission codewords for the corresponding AUL PUSCH, and where [image: image104.wmf]()
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 is the modulation order of transport block "x".
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