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[bookmark: _Toc446967021]< Unchanged parts are omitted >
[bookmark: _Toc519063931]5.2.2.8	Channel interleaver
<Unchanged parts in this subclaue are omitted> 
In the case sub-PRB allocation is used, H'= H's is the number of modulation symbols in a BL/CE subframe s of the S subframes allocated to a UL-SCH transport block, s = 0, 1, 2, …, S-1 [3]. The output bit sequence from the channel interleaver is derived as follows:
(1)	Assign [image: ] to be the number of columns of the matrix. The columns of the matrix are numbered 0, 1, 2,…,[image: ] from left to right. [image: ] is determined according to subclause 5.2.2.6, or by higher layer parameter symPUSCH-UpPts for PUSCH transmission in UpPTS.
(2)	The number of rows of the matrix is [image: ] and we define [image: ].
The rows of the rectangular matrix are numbered 0, 1, 2,…, [image: ] from top to bottom.
(3)	If rank information is transmitted in this subframe/slot/subslot, the vector sequence [image: ] is written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration and by sets of [image: ] rows starting from the last row and moving upwards according to the following pseudo-code. 
Set i, j to 0.
Set r to [image: ]
while i < [image: ]
if the PUSCH is Partial PUSCH Mode 1
[image: ]
else
[image: ]
end if
[image: ]
[image: ]
if the duration of the PUSCH is subframe
[image: ]
[image: ]
else if the duration of the PUSCH is slot, or if the PUSCH is Partial PUSCH Mode 1, 2 or 3
[image: ]
[image: ]
else if the duration of the PUSCH is subslot
[image: ]
end if
end while
Where ColumnSet is given
-	in Table 5.2.2.8-1A if the PUSCH is scheduled by DCI format 0A/0B/4A/4B and
-	indexed left to right from 0 to 1 if the PUSCH is Partial PUSCH Mode 1, 2, or 3;
-	indexed left to right from 0 to 3 otherwise;
-	otherwise,
-	in Table 5.2.2.8-1 indexed left to right from 0 to 3 for PUSCH with subframe duration, 
-	in Table 5.2.2.8-1 indexed left to right from 0 to 1 for PUSCH with slot duration,
-	as {1} if DMRS pattern field of corresponding uplink DCI formats is '00' for subslot#0, '10' for subslot#1, '01' for subslot#2, '10' for subslot#4, '00' for subslot#5 in case  is equal to 0, or '01' for subslot#5, and as {0} otherwise, for PUSCH with subslot duration.
-	as {1} for subslot #0 and subslot #5 in case  is equal to 0, and as {0} otherwise, for semi-persistently scheduled PUSCH with subslot duration.
<Unchanged parts in this subclaue are omitted>
(5) If HARQ-ACK information is transmitted in this subframe/slot/subslot, the vector sequence [image: ] is written onto the columns depending on PUSCH duration and DMRS pattern for PUSCH with subslot duration, and by sets of [image: ] rows starting from the last row and moving upwards according to the following pseudo-code. Note that this operation overwrites some of the channel interleaver entries obtained in step (4). 
Set i, j to 0.




Set r to [image: ] if [image: ] and  for PUSCH with subslot duration,  if  and for PUSCH with subslot duration, and [image: ] otherwise
while i < [image: ] 
[image: ]
[image: ]
[image: ]
if the duration of the PUSCH is subframe
[image: ]
[image: ]
else if the duration of the PUSCH is slot
[image: ]
[image: ]

else if the duration of the PUSCH is subslot,  and [image: ]
[image: ] 


else if the duration of the PUSCH is subslot,  and 


else if the duration of the PUSCH is subslot and [image: ] or 
[image: ]
end if
end while
Where ColumnSet is given
-	in Table 5.2.2.8-2 indexed left to right from 0 to 3 for PUSCH with subframe duration,
-	in Table 5.2.2.8-2 indexed left to right from 0 to 1 for PUSCH with slot duration,
-	as {1} if DMRS pattern field of corresponding uplink DCI formats is '01' for subslot#0, '11' for subslot#1, '10' for subslot#3, or '11' for subslot#4, and as {0} otherwise, for PUSCH with subslot duration.
-	as {1} for subslot #1 and subslot #3 if the higher layer parameter semiPersistSchedIntervalUL is set to 1 subslot and MSB of DMRS pattern field of corresponding uplink DCI formats is ‘1’, and as {0} otherwise, for semi-persistently scheduled PUSCH with subslot duration.
(6) The output of the block interleaver is the bit sequence read out column by column from the [image: ] matrix. The bits after channel interleaving are denoted by [image: ], where [image: ] is the number of layers the corresponding UL-SCH transport block is mapped onto.
< Unchanged parts are omitted >
[bookmark: _Toc519063984]5.3.3.1.15	Format 7-0A
DCI format 7-0A is used for the scheduling of PUSCH with slot or subslot duration in one UL cell. 
The following information is transmitted by means of the DCI format 7-0A:
-	Flag for UL/DL differentiation – 1 bit, where value 0 indicates format 7-0A and value 1 indicates format 7-1A/B/C/D/E/F/G depending on the configured downlink transmission mode
-	Resource block assignment – [image: ] bits provide the resource allocation in the UL slot or subslot as defined in subclause 8.1.1 of [3], where  if , and  otherwise.
-	Modulation and coding scheme – 5 bits as defined in subclause 8.6 of [3]
-	HARQ process number – 4 bits
-	New data indicator – 1 bit
-	Redundancy version – 2 bits
-	TPC command for scheduled PUSCH – 2 bits as defined in subclause 5.1.1.1 of [3]
-	DMRS pattern – 2 bits as defined in subclause 5.5.2.1.2 in [2] (The field is present only for PUSCH with subslot duration) 
-	Cyclic shift for DMRS and IFDMA configuration – 1 bit as defined in subclause 5.5.2.1.1 of [2]
-	UL index – 2 bits as defined in subclauses 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0, or TDD operation with uplink-downlink configuration 6 and special subframe configuration 0, 5, 9 or 10)
-	Downlink Assignment Index (DAI) – 2 bits as defined in subclause 7.3 of [3] (this field is present only for cases with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation)
-	CSI request – 1, 2 or 3 bits as defined in subclause 7.2.1 of [3]:
The 2-bit field applies to UEs configured with no more than five DL cells and to
-	UEs that are configured with more than one DL cell;
-	UEs that are configured by higher layers with more than one CSI process; 
-	UEs that are configured with two CSI measurement sets by higher layers with the parameter csi-MeasSubframeSet;
the 3-bit field applies to UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies
-	SRS request – 0 or 1 bit as defined in subclause 8.2 of [3] (this field is present only for TDD operation, if the UE has indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-DCI7-TriggeringConfig-r15)
-	Beta offet indicator – 1 bit as defined in subclause 8.6.3 of [3] (this field is present only if UE is configured with ul-TTI-Length=subslot). 
-	Cyclic Shift Field mapping table for DMRS – 1 bit as defined in subclause 5.5.2.1.1 of [2]. 
If the number of information bits in format 7-0A mapped onto a given search space is less than the payload size of format 7-1A/B/C/D/E/F/G depending on the configured downlink transmission mode for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 7-1A/B/C/D/E/F/G), zeros shall be appended to format 7-0A until the payload size equals that of format 7-1A/B/C/D/E/F/G. 
If the number of information bits in format 7-0A carried by PDCCH is equal to the payload size of a configured format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero bit(s) shall be appended to format 7-0A until the payload size is not equal to that of a configured format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4.
[bookmark: _Toc519063985]5.3.3.1.16	Format 7-0B
DCI format 7-0B is used for the scheduling of PUSCH with slot or subslot duration in one UL cell with multi-antenna port transmission mode. 
The following information is transmitted by means of the DCI format 7-0B:
-	Flag for UL/DL differentiation – 1 bit, where value 0 indicates format 7-0B and value 1 indicates format 7-1A/B/C/D/E/F/G depending on the configured downlink transmission mode
-	Resource block assignment – [image: ] bits provide the resource allocation in the UL slot or subslot as defined in subclause 8.1.1 of [3], where  if , and  otherwise.
-	Modulation and coding scheme – 5 bits as defined in subclause 8.6 of [3]
-	HARQ process number – 4 bits
-	New data indicator – 1 bit
-	Redundancy version – 2 bits
-	TPC command for scheduled PUSCH – 2 bits as defined in subclause 5.1.1.1 of [3]
-	DMRS pattern – 2 bits as defined in subclause 5.5.2.1.2 in [2] (The field is present only for PUSCH with subslot duration) 
-	Cyclic shift for DMRS and IFDMA configuration – 1 bit as defined in subclause 5.5.2.1.1 of [2]
-	UL index – 2 bits as defined in subclauses 5.1.1.1, 7.2.1, 8 and 8.4 of [3] (this field is present only for TDD operation with uplink-downlink configuration 0, or TDD operation with uplink-downlink configuration 6 and special subframe configuration 0, 5, 9 or 10)
-	Downlink Assignment Index (DAI) – 2 bits as defined in subclause 7.3 of [3] (this field is present only for cases with TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation) 
-	CSI request – 1, 2 or 3 bits as defined in subclause 7.2.1 of [3]: 
The 2-bit field applies to UEs configured with no more than five DL cells and to
-	UEs that are configured with more than one DL cell;
-	UEs that are configured by higher layers with more than one CSI process; 
-	UEs that are configured with two CSI measurement sets by higher layers with the parameter csi-MeasSubframeSet;
the 3-bit field applies to UEs that are configured with more than five DL cells;
otherwise the 1-bit field applies
-	SRS request – 2 bits as defined in subclause 8.2 of [3] (this field is present only for TDD operation, if the UE has indicated the capability srs-DCI7-Triggering-FS2-r15 and the UE is configured with higher layer parameter srs-DCI7-TriggeringConfig-r15)
-	Beta offet indicator – 1 bit as defined in subclause 8.6.3 of [3] (this field is present only if UE is configured with ul-TTI-Length=subslot). 
-	Cyclic Shift Field mapping table for DMRS – 1 bit as defined in subclause 5.5.2.1.1 of [2]. 
-	Precoding information and number of layers: number of bits as specified in Table 5.3.3.1.8-1. Bit field are shown in Table 5.3.3.1.16-1 and Table 5.3.3.1.16- 2. Note that TPMI for 2 antenna ports indicates which codebook index is to be used in Table 5.3.3A.2-1 of [2], and TPMI for 4 antenna ports indicates which codebook index is to be used in Table 5.3.3A.2-2, Table 5.3.3A.2-3, Table 5.3.3A.2-4 and Table 5.3.3A.2-5 of [2].
Table 5.3.3.1.16-1: Content of precoding information field for 2 antenna ports
	Bit field mapped to index
	Message

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2

	…
	…

	5
	1 layer: TPMI=5

	6
	2 layers: TPMI=0

	7
	reserved



Table 5.3.3.1.16-2: Content of precoding information field for 4 antenna ports
	Bit field mapped to index
	Message

	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1

	…
	…

	23
	1 layer: TPMI=23

	24
	2 layers: TPMI=0

	25
	2 layers: TPMI=1

	…
	…

	39
	2 layers: TPMI=15

	40
	3 layers: TPMI=0

	41
	3 layers: TPMI=1

	…
	…

	51
	3 layers: TPMI=11

	52
	4 layers: TPMI=0

	53-63
	reserved



If the number of information bits in format 7-0B mapped onto a given search space is less than the payload size of format 7-1A/B/C/D/E/F/G depending on the configured downlink transmission mode for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 7-1A/B/C/D/E/F/G), zeros shall be appended to format 7-0B until the payload size equals that of format 7-1A/B/C/D/E/F/G. 
If the number of information bits in format 7-0B carried by PDCCH is equal to the payload size of a configured format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4 mapped onto the UE specific search space given by C-RNTI or SPS C-RNTI as defined in [3] (including any padding bits appended to format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4), one or more zero bit(s) shall be appended to format 7-0B until the payload size is not equal to that of a configured format 0/0C/1/1A/1B/1D/2/2A/2B/2C/2D/4.
< Unchanged parts are omitted >
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