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< Unchanged parts are omitted >
[bookmark: _Toc10818735]5.2.2.6	Channel coding of control information
<Unchanged parts in this subclause are omitted>
For FDD or TDD HARQ-ACK multiplexing or the aggregation of more than one DL cell including at least one cell using FDD and at least one cell using TDD when HARQ-ACK consists of one or two bits of information, the bit sequence [image: ] is obtained by concatenation of multiple encoded HARQ-ACK blocks where [image: ] is the total number of coded bits for all the encoded HARQ-ACK blocks. The last concatenation of the encoded HARQ-ACK block may be partial so that the total bit sequence length is equal to[image: ]. 
For UEs configured by higher layers with dl-TTI-Lengthdl-STTI-Length, if codebooksizeDeterminationSTTI-rel15 is configured as dai, the bit sequence [image: ] corresponding to PDSCH with slot/subslot duration is determined according to the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]; otherwise, the bit sequence [image: ] is determined as below.
For FDD with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, define the bit sequence [image: ] corresponding to PDSCH with slot/subslot duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, [image: ] as the number of cells configured with dl-TTI-Lengthdl-STTI-Length for the UE and [image: ] as the number of slot(s) or subslot(s) for which the UE needs to feed back HARQ-ACK bits in UL slot or subslot n for the c-th serving cell. For a cell using FDD and configured with dl-TTI-Lengthdl-STTI-Length=subslot and ul-TTI-Lengthul-STTI-Length=subslot, or for a cell using FDD and configured with dl-TTI-Lengthdl-STTI-Length=slot and ul-TTI-Lengthul-STTI-Length=slot, [image: ]. For a cell using FDD and configured with dl-TTI-Lengthdl-STTI-Length=subslot and ul-TTI-Lengthul-STTI-Length=slot, [image: ]. For a cell using TDD, [image: ]if slot n-4 in the cell is in a DL subframe, or slot n-4 is the first slot in a special subframe with special subframe cofigurations 1/2/3/4/6/7/8/9/10 and normal downlink CP, or slot n-4 is the second slot in a special subframe with special subframe cofigurations 3/4/8 and normal downlink CP, and [image: ] otherwise. 
The bit sequence [image: ] is performed according to the following pseudo-code:
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell configured with dl-TTI-Lengthdl-STTI-Length
Set j = 0 – HARQ-ACK bit index
while c < [image: ]
set l = 0;
while l < [image: ]
[image: ] HARQ-ACK bit of this cell
j = j + 1
l=l+1
end while
c = c + 1
end while
For FDD with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, define the bit sequence [image: ] corresponding to PDSCH with subframe duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells. The bit sequence [image: ]is determined as below for bit sequence [image: ] and spatial bundling is performed if the HARQ-ACK is to be transmitted on subslot PUSCH or if the HARQ-ACK is to be transmitted on slot PUSCH and spatial bundling is configured.
<Unchanged parts in this subclause are omitted>


For FDD with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, bit sequence [image: ]is obtained by concatenation of the bit sequence [image: ] and [image: ], where [image: ] in the cases defined in subclause 7.3 of [3]. In all other cases, the sequence of bits  is given by. For the cases with TDD primary cell with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, the bit sequence [image: ] is as defined in [3].
<Unchanged parts in this subclause 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, joint report of RI and i1,p-2, and joint report of RI and PTI) or CRI 
-	The corresponding bit widths for CRI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2A, 5.2.2.6.1-2C, 5.2.2.6.1-2G, 5.2.2.6.2-3A, 5.2.2.6.2-3C, 5.2.2.6.2-3G, 5.2.2.6.3-3A, 5.2.2.6.3-3C, 5.2.2.6.3-3G, 5.2.3.3.1-3E, 5.2.3.3.1-3H, 5.2.3.3.2-4E, and 5.2.3.3.2-4H.
-	The corresponding bit widths for RI feedback for PDSCH transmissions are given by Tables 5.2.2.6.1-2, 5.2.2.6.1-2B, 5.2.2.6.1-2D, 5.2.2.6.1-2E, 5.2.2.6.1-2F, 5.2.2.6.2-3, 5.2.2.6.2-3B, 5.2.2.6.2-3D, 5.2.2.6.2-3E, 5.2.2.6.2-3F, 5.2.2.6.3-3, 5.2.2.6.3-3B, 5.2.2.6.3-3D, 5.2.2.6.3-3E, 5.2.2.6.3-3F, 5.2.3.3.1-3, 5.2.3.3.1-3A, 5.2.3.3.1-3B, 5.2.3.3.1-3B-1, 5.2.3.3.1-3C, 5.2.3.3.1-3D, 5.2.3.3.1-3F, 5.2.3.3.1-3G, 5.2.3.3.1-3I, 5.2.3.3.1-3J, 5.2.3.3.1-5, 5.2.3.3.2-4, 5.2.3.3.2-4A, 5.2.3.3.2-4B, 5.2.3.3.2-4C, 5.2.3.3.2-4D, 5.2.3.3.2-4F, 5.2.3.3.2-4G and 5.2.3.3.2-4I 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 for subframe operation is determined according to maxLayersMIMO-r10 for the DL cell.
-	If the UE is configured with ShortTTI-Length and if the higher layer parameter maxLayersMIMO-sTTI-r15 is configured for the DL cell, the maximum number of layers for slot/subslot operation is determined according to maxLayersMIMO-sTTI-r15 for the DL cell.
< Unchanged parts are omitted >
[bookmark: _Toc10818748]5.2.3.1A	Channel coding for UCI HARQ-ACK on SPUCCH
The HARQ-ACK bits are received from higher layers for each subframe of each cell and for each slot or subslot of each cell if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell. Each positive acknowledgement (ACK) is encoded as a binary '1' and each negative acknowledgement (NACK) is encoded as a binary '0'. For UEs configured with more than one DL cell and no more than five DL cells, or for UEs configured by higher layers with codebooksizeDeterminationSTTI-rel15 = cc, the HARQ-ACK feedback consists of the concatenation of HARQ-ACK bits for each of the serving cells. For UEs configured by higher layers with codebooksizeDeterminationSTTI-rel15 = dai, the HARQ-ACK feedback consists of the HARQ-ACK bits for the serving cells depending on the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]. For a cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, 1 bit of HARQ-ACK information, [image: ], is used for that cell.
Define [image: ] as the number of HARQ-ACK feedback bits and [image: ]as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request when SPUCCH format 3 is used for transmission of HARQ-ACK feedback (subclause 10.1 in [3]), and [image: ]as the number of HARQ-ACK feedback bits including the possible concurrent transmission of scheduling request when SPUCCH format 4 is used for transmission of HARQ-ACK feedback (subclause 10.1 in [3]). 


For UEs configured by higher layers with codebooksizeDeterminationSTTI-rel15 = dai, the bit sequence  is determined according to the Downlink Assignment Index (DAI) as in Table 5.3.3.1.2-2 and as defined in [3]. Otherwise, the bit sequence  is determined as below.
For FDD with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, define the bit sequence [image: ] corresponding to PDSCH with slot/subslot duration as the result of the concatenation of HARQ-ACK bits for one or multiple DL cells configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, [image: ] as the number of cells configured with dl-TTI-Lengthdl-STTI-Length for the UE and [image: ] as the number of slot(s) or subslot(s) for which the UE needs to feed back HARQ-ACK bits in UL slot or subslot n for the c-th serving cell. For a cell using FDD and configured with dl-TTI-Lengthdl-STTI-Length=subslot and ul-TTI-Lengthul-STTI-Length=subslot, or for a cell using FDD and configured with dl-TTI-Lengthdl-STTI-Length=slot and ul-TTI-Lengthul-STTI-Length=slot, [image: ]. For a cell using FDD and configured with dl-TTI-Lengthdl-STTI-Length=subslot and ul-TTI-Lengthul-STTI-Length=slot, [image: ]. For a cell using TDD, [image: ]if slot n-4 in the cell is in a DL subframe, or slot n-4 is the first slot in a special subframe with special subframe configurations 1/2/3/4/6/7/8/9/10 and normal downlink CP, or slot n-4 is the second slot in a special subframe with special subframe configurations 3/4/8 and normal downlink CP, and [image: ] otherwise. 
The bit sequence [image: ] is performed according to the following pseudo-code:
Set c = 0 – cell index: lower indices correspond to lower RRC indices of corresponding cell configured with dl-TTI-Lengthdl-STTI-Length
Set j = 0 – HARQ-ACK bit index
while c < [image: ]
set l = 0;
while l < [image: ]
[image: ] HARQ-ACK bit of this cell
j = j + 1
l=l+1
end while
c = c + 1
end while


For FDD with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, define the bit sequence [image: ] as the result of the concatenation of HARQ-ACK bits corresponding to PDSCH with subframe duration for one or multiple DL cells. The bit sequence [image: ]is determined as for bit sequence [image: ]in subclause 5.2.3.1 and spatial bundling is performed if the HARQ-ACK is to be transmitted on subslot SPUCCH or if the HARQ-ACK is to be transmitted on slot SPUCCH and spatial bundling is configured. For FDD with at least one cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length or for the aggregation of more than one DL cell including a primary cell using FDD and at least one secondary cell using TDD and at least one DL cell configured with higher layer parameter dl-TTI-Lengthdl-STTI-Length, the sequence of bits [image: ] is the result of the concatenation of HARQ-ACK bits for different cells and is obtained by concatenation of the bit sequence [image: ] and [image: ] in the cases defined in subclause 7.3 of [3]. In all other cases, the sequence of bits  is given by . 
< Unchanged parts are omitted >
[bookmark: _Toc10818771]5.3.3.1.1	Format 0
DCI format 0 is used for the scheduling of PUSCH in one UL cell. 
The following information is transmitted by means of the DCI format 0:
- Carrier indicator – 0 or 3 bits. This field is present according to the definitions in [3].
- Flag for format0/format1A differentiation – 1 bit, where value 0 indicates format 0 and value 1 indicates format 1A
- Frequency hopping flag – 1 bit as defined in subclause 8.4 of [3]. This field is used as the MSB of the corresponding resource allocation field for resource allocation type 1.
- Resource block assignment and hopping resource allocation – [image: ] bits
- For PUSCH hopping (resource allocation type 0 only):
- NUL_hop MSB bits are used to obtain the value of [image: ] as indicated in subclause 8.4 of [3] 
- [image: ] bits provide the resource allocation of the first slot in the UL subframe
- For non-hopping PUSCH with resource allocation type 0:
- [image: ] bits provide the resource allocation in the UL subframe as defined in subclause 8.1.1 of [3]
- For non-hopping PUSCH with resource allocation type 1: 
- The concatenation of the frequency hopping flag field and the resource block assignment and hopping resource allocation field provides the resource allocation field in the UL subframe as defined in subclause 8.1.2 of [3]
- Modulation and coding scheme and redundancy version – 5 bits as defined in subclause 8.6 of [3]
- New data indicator – 1 bit
- HARQ process number – 4 bits if higher layer parameter ul-TTI-Lengthul-STTI-Length is configured for the cell, otherwise 3 bits (this field is present when higher layer parameter shortProcessingTime is configured for the cell and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3])
< Unchanged parts are omitted >
[bookmark: _Toc10818775]5.3.3.1.2	Format 1
DCI format 1 is used for the scheduling of one PDSCH codeword in one cell. 
The following information is transmitted by means of the DCI format 1:
- Carrier indicator – 0 or 3 bits. This field is present according to the definitions in [3].
- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in subclause 7.1.6 of [3]
If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed. 
- Resource block assignment:
- For resource allocation type 0 as defined in subclause 7.1.6.1 of [3]: 
- [image: ]bits provide the resource allocation 
- For resource allocation type 1 as defined in subclause 7.1.6.2 of [3]: 
- [image: ] bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset
- 1 bit indicates a shift of the resource allocation span
- [image: ] bits provide the resource allocation
where the value of P depends on the number of DL resource blocks as indicated in subclause 7.1.6.1 of [3]
- Modulation and coding scheme – 5 bits if higher layer parameter altMCS-Table is not configured, 6 bits otherwise, as defined in subclause 7.1.7 of [3]
- HARQ process number – 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818776]5.3.3.1.3	Format 1A
DCI format 1A is used for the compact scheduling of one PDSCH codeword in one cell and random access procedure initiated by a PDCCH order. The DCI corresponding to a PDCCH order can be carried by PDCCH or EPDCCH.
The following information is transmitted by means of the DCI format 1A:
-	Carrier indicator – 0 or 3 bits. This field is present according to the definitions in [3].
-	Flag for format0/format1A differentiation or flag for format0A/format1A differentiation – 1 bit, where value 0 indicates format 0 or format 0A and value 1 indicates format 1A
Format 1A is used for random access procedure initiated by a PDCCH order only if format 1A CRC is scrambled with C-RNTI and all the remaining fields are set as follows:
- Localized/Distributed VRB assignment flag – 1 bit is set to '0'
- Resource block assignment – [image: ]bits, where all bits shall be set to 1
- Preamble Index – 6 bits
- PRACH Mask Index – 4 bits, [5]
- All the remaining bits in format 1A for compact scheduling assignment of one PDSCH codeword are set to zero
Otherwise, 
-	Localized/Distributed VRB assignment flag – 1 bit as defined in 7.1.6.3 of [3]
-	Resource block assignment – [image: ]bits as defined in subclause 7.1.6.3 of [3]:
- For localized VRB: 
[image: ]bits provide the resource allocation
- For distributed VRB: 
- If [image: ] or if the format 1A CRC is scrambled by RA-RNTI, P-RNTI, SI-RNTI, SC-RNTI or G-RNTI:
- [image: ]bits provide the resource allocation 
- Else
- 1 bit, the MSB indicates the gap value, where value 0 indicates [image: ] and value 1 indicates [image: ]
- [image: ] bits provide the resource allocation, 
where [image: ] is defined in [2].
-	Modulation and coding scheme – 5bits as defined in subclause 7.1.7 of [3]. The MSB is set to 0 when the UE is configured with blindSubframePDSCH-Repetitions set to TRUE and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3] and the repetition number is greater than 1 and the higher layer parameter mcs-restrictionSubframePDSCH-Repetitions is configured to 1.
-	HARQ process number – 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3], otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured and the corresponding DCI is not mapped onto the UE specific search space given by the C-RNTI as defined in [3]), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured and the corresponding DCI is mapped onto the UE specific search space given by the C-RNTI as defined in [3])
< Unchanged parts are omitted >
[bookmark: _Toc10818777]5.3.3.1.3A	Format 1B
DCI format 1B is used for the compact scheduling of one PDSCH codeword in one cell with precoding information. 
The following information is transmitted by means of the DCI format 1B:
- Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
- Localized/Distributed VRB assignment flag – 1 bit as defined in subclause 7.1.6.3 of [3]
- Resource block assignment – [image: ]bits as defined in subclause 7.1.6.3 of [3]
- For localized VRB: 
[image: ]bits provide the resource allocation
- For distributed VRB: 
- For [image: ]
- [image: ]bits provide the resource allocation 
- For [image: ] 
- 1 bit, the MSB indicates the gap value, where value 0 indicates [image: ] and value 1 indicates [image: ]
- [image: ] bits provide the resource allocation 
- Modulation and coding scheme – 5 bits if higher layer parameter altMCS-Table is not configured, 6 bits otherwise, as defined in subclause 7.1.7 of [3]
- HARQ process number – 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818779]5.3.3.1.4A	Format 1D
DCI format 1D is used for the compact scheduling of one PDSCH codeword in one cell with precoding and power offset information. 
The following information is transmitted by means of the DCI format 1D:
- Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
- Localized/Distributed VRB assignment flag – 1 bit as defined in subclause 7.1.6.3 of [3]
- Resource block assignment – [image: ]bits as defined in subclause 7.1.6.3 of [3]:
- For localized VRB: 
[image: ]bits provide the resource allocation
- For distributed VRB: 
- For [image: ]
- [image: ]bits provide the resource allocation 
- For [image: ] 
- 1 bit, the MSB indicates the gap value, where value 0 indicates [image: ] and value 1 indicates [image: ]
- [image: ] bits provide the resource allocation 
- Modulation and coding scheme – 5 bits if higher layer parameter altMCS-Table is not configured, 6 bits otherwise, as defined in subclause 7.1.7 of [3]
- HARQ process number – 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818780]5.3.3.1.5	Format 2
The following information is transmitted by means of the DCI format 2:
-	Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
-	Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in subclause 7.1.6 of [3]
If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
-	Resource block assignment:
-	For resource allocation type 0 defined in subclause 7.1.6.1 of [3]: 
-	[image: ]bits provide the resource allocation 
-	For resource allocation type 1 as defined in subclause 7.1.6.2 of [3]: 
-	[image: ] bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 
-	1 bit indicates a shift of the resource allocation span
-	[image: ] bits provide the resource allocation
where the value of P depends on the number of DL resource blocks as indicated in subclause 7.1.6.1 of [3]
-	TPC command for PUCCH – 2 bits as defined in subclause 5.1.2.1 of [3]
-	Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.
-	HARQ process number - 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818781]5.3.3.1.5A	Format 2A
The following information is transmitted by means of the DCI format 2A:
- Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in subclause 7.1.6 of [3]
If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
- Resource block assignment:
- For resource allocation type 0 as defined in subclause 7.1.6.1 of [3] 
- [image: ]bits provide the resource allocation 
- For resource allocation type 1 as defined in subclause 7.1.6.2 of [3] 
- [image: ] bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 
- 1 bit indicates a shift of the resource allocation span
- [image: ] bits provide the resource allocation
where the value of P depends on the number of DL resource blocks as indicated in subclause 7.1.6.1 of [3]
- TPC command for PUCCH – 2 bits as defined in subclause 5.1.2.1 of [3]
- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.
- HARQ process number - 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818782]5.3.3.1.5B	Format 2B
The following information is transmitted by means of the DCI format 2B:
- Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in subclause 7.1.6 of [3]
If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
- Resource block assignment:
- For resource allocation type 0 as defined in subclause 7.1.6.1 of [3] 
- [image: ]bits provide the resource allocation 
- For resource allocation type 1 as defined in subclause 7.1.6.2 of [3] 
- [image: ] bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 
- 1 bit indicates a shift of the resource allocation span
- [image: ] bits provide the resource allocation
where the value of P depends on the number of DL resource blocks as indicated in subclause [7.1.6.1] of [3]
- TPC command for PUCCH – 2 bits as defined in subclause 5.1.2.1 of [3]
- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.
- HARQ process number - 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818783]5.3.3.1.5C	Format 2C
The following information is transmitted by means of the DCI format 2C:
- Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in subclause 7.1.6 of [3]
If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
- Resource block assignment:
- For resource allocation type 0 as defined in subclause 7.1.6.1 of [3] 
- [image: ]bits provide the resource allocation 
- For resource allocation type 1 as defined in subclause 7.1.6.2 of [3] 
- [image: ] bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 
- 1 bit indicates a shift of the resource allocation span
- [image: ] bits provide the resource allocation
where the value of P depends on the number of DL resource blocks as indicated in subclause [7.1.6.1] of [3]
- TPC command for PUCCH – 2 bits as defined in subclause 5.1.2.1 of [3]
- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.
- HARQ process number - 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818784]5.3.3.1.5D	Format 2D
The following information is transmitted by means of the DCI format 2D:
- Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in subclause 7.1.6 of [3]
If downlink bandwidth is less than or equal to 10 PRBs, there is no resource allocation header and resource allocation type 0 is assumed.
- Resource block assignment:
- For resource allocation type 0 as defined in subclause 7.1.6.1 of [3] 
- [image: ]bits provide the resource allocation 
- For resource allocation type 1 as defined in subclause 7.1.6.2 of [3] 
- [image: ] bits of this field are used as a header specific to this resource allocation type to indicate the selected resource blocks subset 
- 1 bit indicates a shift of the resource allocation span
- [image: ] bits provide the resource allocation
where the value of P depends on the number of DL resource blocks as indicated in subclause [7.1.6.1] of [3]
- TPC command for PUCCH – 2 bits as defined in subclause 5.1.2.1 of [3]
- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.
- HARQ process number - 4 bits if higher layer parameter dl-TTI-Lengthdl-STTI-Length is configured for the cell, otherwise 3 bits (for cases with FDD primary cell not configured with EN-DC/NE-DC and higher layer parameter subframeAssignment-r15), 4 bits (for cases with TDD primary cell, or for cases with EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
< Unchanged parts are omitted >
[bookmark: _Toc10818788]5.3.3.1.8	Format 4
DCI format 4 is used for the scheduling of PUSCH in one UL cell with multi-antenna port transmission mode, 
The following information is transmitted by means of the DCI format 4:
-	Carrier indicator – 0 or 3 bits. The field is present according to the definitions in [3].
-	Resource block assignment - [image: ] bits, where P is the UL RBG size as defined in subclause 8.1.2 of [3]

-	For resource allocation type 0:
-	The [image: ]LSBs provide the resource allocation in the UL subframe as defined in subclause 8.1.1 of [3]
-	For resource allocation type 1:
-	The [image: ] LSBs provide the resource allocation in the UL subframe as defined in subclause 8.1.2 of [3] 
-	TPC command for scheduled PUSCH – 2 bits as defined in subclause 5.1.1.1 of [3]
-	Cyclic shift for DM RS and OCC index and IFDMA configuration – 3 bits 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 10 when the higher layer parameter symPUSCH-UpPts or shortProcessingTime is configured for the cell)
-	Downlink Assignment Index (DAI) – 2 bits as defined in subclause 7.3 of [3] (this field is present only for the following cases: 1) TDD primary cell and either TDD operation with uplink-downlink configurations 1-6 or FDD operation; or 2) EN-DC/NE-DC with FDD primary cell and higher layer parameter subframeAssignment-r15 configured)
-	CSI request – 1, 2, 3, 4 or 5 bits as defined in subclause 7.2.1 of [3]. 
If UEs are not configured with CSI-RS-ConfigNZPAperiodic or if UEs are configured with CSI-RS-ConfigNZPAperiodic and numberActivatedAperiodicCSI-RS-Resources=1 for each CSI process, 
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 
If UEs are configured with CSI-RS-ConfigNZPAperiodic and numberActivatedAperiodicCSI-RS-Resources>1 for at least one CSI process, 
the 4-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 5-bit field applies to UEs that are configured with more than five DL cells;
otherwise the 3-bit field applies.
-	SRS request – 2 bits as defined in subclause 8.2 of [3]
-	Resource allocation type – 1 bit as defined in subclause 8.1 of [3] 
-	Cyclic Shift Field mapping table for DMRS – 1 bit as defined in subclause 5.5.2.1.1 of [2]. The 1-bit field applies to UEs that are configured with higher layer parameter UL-DMRS-IFDMA. 
-	HARQ process number – 4 bits if higher layer parameter ul-TTI-Lengthul-STTI-Length is configured for the cell, otherwise 3 bits (this field is present when higher layer parameter shortProcessingTime is configured for the cell)
< Unchanged parts are omitted >
[bookmark: _Toc10818798]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 –  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-Lengthul-STTI-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: _Toc10818799]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 –  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-Lengthul-STTI-Length=subslot). 
< Unchanged parts are omitted >
[bookmark: _Toc10818802]5.3.3.1.19	Format 7-1C
DCI format 7-1C is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1C:
-	The fields of format 7-1A
-	Precoding information – 4 bits for 2 antenna ports and 6 bits for 4 antenna ports. 
The precoding information field is defined in Table 5.3.3.1.19-1 and Table 5.3.3.1.19-2. Note that TPMI indicates which codebook index is used in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2].
Some entries in Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5 are used for indicating that the eNodeB has applied precoding according to PMI(s) reported by the UE. In these cases the precoding for the corresponding RB(s) in slot/subslot n is according to the latest PMI(s) in an aperiodic CSI reported on or before slot n-4 if higher layer parameter ul-TTI-Lengthul-STTI-Length is configured as slot, or subslot n-k if higher layer parameter ul-TTI-Lengthul-STTI-Length is configured as subslot, where k is the minimum processing timing configured in higher layer parameter min-proc-TimelineSubslot. For aperiodic CSI mode 2-2: Precoding of scheduled resource blocks belonging to the reported preferred M subband(s) use precoder(s) according to the preferred M subband PMI indicated by the latest aperiodic CSI report; Precoding of scheduled resource blocks not belonging to the reported preferred M subband(s) use a precoder according to the wideband PMI indicated by the latest aperiodic CSI report.
< Unchanged parts are omitted >
[bookmark: _Toc10818805]5.3.3.1.22	Format 7-1F
DCI format 7-1F is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1F:
-	The fields of format 7-1A
-	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)
-	DMRS position indicator – 1 bit, where the value 0 indicates the presence of DMRS and the value 1 indicates the absence of DMRS. (The field is present only if UE is configured with dl-TTI-Lengthdl-STTI-Length=subslot). This field is set to 0 when the UE is configured with higher layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and the repetition number is greater than 1.
< Unchanged parts are omitted >
[bookmark: _Toc10818806]5.3.3.1.23	Format 7-1G
DCI format 7-1G is used for the scheduling of one PDSCH codeword with slot or subslot duration in one cell.
The following information is transmitted by means of the DCI format 7-1G:
-	The fields of format 7-1A
-	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)
-	DMRS position indicator – 1 bit, where the value 0 indicates the presence of DMRS and the value 1 indicates the absence of DMRS. (The field is present only if UE is configured with dl-TTI-Lengthdl-STTI-Length=subslot). This field is set to 0 when the UE is configured with higher layer parameter blindSlotSubslotPDSCH-Repetitions set to TRUE and the repetition number is greater than 1.
< Unchanged parts are omitted >
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