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5.3.3.1.5
Format 2

The following information is transmitted by means of the DCI format 2:

In general: 

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 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 section 7.1.6.1 of [3]: 

- 
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- For resource allocation type 1 as defined in section 7.1.6.2 of [3]: 
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 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
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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 section 5.1.2.1 of [3]
- Downlink Assignment Index (this field just applies to TDD operation and is not present in FDD) – 2 bits

- HARQ process number - 3 bits (FDD), 4 bits (TDD)

- Transport block to codeword swap flag – 1 bit

For transport block 1: 

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]
- New data indicator – 1 bit

- Redundancy version – 2 bits

For transport block 2:

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]
- New data indicator – 1 bit

- Redundancy version – 2 bits

Precoding information – number of bits as specified in Table 5.3.3.1.5-3
If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑1.

In case one of the transport blocks is disabled as specified in subclause 7.1.7.2 of [3], the transport block to codeword swap flag is reserved and the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑2.

Table 5.3.3.1.5-1: Transport block to codeword mapping
(two transport blocks enabled)

	transport block
to codeword
swap flag value
	codeword 0
(enabled)
	codeword 1
(enabled)

	0
	transport block 1
	transport block 2

	1
	transport block 2
	transport block 1


Table 5.3.3.1.5-2: Transport block to codeword mapping
(one transport block enabled)

	transport block 1
	transport block 2
	codeword 0
(enabled)
	codeword 1
(disabled)

	enabled
	disabled
	transport block 1
	-

	disabled
	enabled
	transport block 2
	-


The interpretation of the precoding information field depends on the number of enabled codewords according to Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5.  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]. The combination of a single enabled codeword and TRI=2 in Table 5.3.3.1.5-5 is only supported for retransmission of the corresponding transport block if that transport block has previously been transmitted using two layers.
If the number of information bits in format 2 belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 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 eNode-B has applied precoding according to PMI(s) reported by the UE. In these cases the precoding for the corresponding RB(s) in subframe n is according to the latest PMI(s) reported by the UE on PUSCH, not coming from PUCCH, on or before subframe n-4.

Table 5.3.3.1.5-3: Number of bits for precoding information

	Number of antenna ports at eNode-B
	Number of bits for precoding information

	2
	3

	4
	6


Table 5.3.3.1.5-4: Content of precoding information field for 2 antenna ports

	One codeword: 

Codeword 0 enabled, 

Codeword 1 disabled
	Two codewords: 

Codeword 0 enabled, 

Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	TRI=1: transmit diversity
	0
	TRI=2: Precoding corresponding to precoder matrix 
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	1
	TRI=1: Precoding corresponding to precoding vector 
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	TRI=2: Precoding corresponding to precoder matrix 
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	2
	TRI=1: Precoding corresponding to precoder vector 
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	2
	TRI=2: Precoding according to the latest PMI report on PUSCH, using the precoder(s) indicated by the reported PMI(s)


	3
	TRI=1: Precoding corresponding to precoder vector 
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	3
	reserved

	4
	TRI=1: Precoding corresponding to precoder vector 
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	4
	reserved

	5
	TRI=1: 

Precoding according to the latest PMI report on PUSCH, using the precoder(s) indicated by the reported PMI(s),
if RI=2 was reported, using 1st column multiplied by 
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of all precoders implied by the reported PMI(s)
	5
	reserved

	6
	TRI=1:

Precoding according to the latest PMI report on PUSCH, using the precoder(s) indicated by the reported PMI(s),
if RI=2 was reported, using 2nd column multiplied by 
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of all precoders implied by the reported PMI(s)
	6
	reserved

	7
	reserved
	7
	reserved


Table 5.3.3.1.5-5: Content of precoding information field for 4 antenna ports

	One codeword: 

Codeword 0 enabled, 

Codeword 1 disabled
	Two codewords: 

Codeword 0 enabled, 

Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	TRI=1: transmit diversity
	0
	TRI=2: TPMI=0

	1
	TRI=1: TPMI=0
	1
	TRI=2: TPMI=1

	2
	TRI=1: TPMI=1
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	15
	TRI=2: TPMI=15

	16
	TRI=1: TPMI=15
	16
	TRI=2: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)

	17
	TRI=1: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)
	17
	TRI=3: TPMI=0

	18
	TRI=2: TPMI=0
	18
	TRI=3: TPMI=1

	19
	TRI=2: TPMI=1
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	32
	TRI=3: TPMI=15

	33
	TRI=2: TPMI=15
	33
	 TRI=3: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)

	34
	TRI=2: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)
	34
	TRI=4: TPMI=0

	35 – 63
	reserved
	35
	TRI=4: TPMI=1
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	49
	TRI=4: TPMI=15

	
	
	50
	TRI=4: Precoding according to the latest PMI report on PUSCH using the precoder(s) indicated by the reported PMI(s)

	
	
	51 – 63
	Reserved


5.3.3.1.5A
Format 2A


The following information is transmitted by means of the DCI format 2A:

In general: 

- Resource allocation header (resource allocation type 0 / type 1) – 1 bit as defined in section 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 section 7.1.6.1 of [3] 

- 
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- For resource allocation type 1 as defined in section 7.1.6.2 of [3] 

- 
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 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
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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 section 5.1.2.1 of [3]
- Downlink Assignment Index (this field just applies to TDD operation and is not present in FDD) – 2 bits

- HARQ process number - 3 bits (FDD), 4 bits (TDD)

- Transport block to codeword swap flag – 1 bit

For transport block 1: 

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]
- New data indicator – 1 bit

- Redundancy version – 2 bits

For transport block 2:

- Modulation and coding scheme – 5 bits as defined in section 7.1.7 of [3]
- New data indicator – 1 bit

- Redundancy version – 2 bits

Precoding information – number of bits as specified in Table 5.3.3.1.5A-1

If both transport blocks are enabled, the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑1.

In case one of the transport blocks is disabled, the transport block to codeword swap flag is reserved and the transport block to codeword mapping is specified according to Table 5.3.3.1.5‑2.

The precoding information field is defined according to Table 5.3.3.1.5A‑2. The combination of a single enabled codeword and TRI=2 in Table 5.3.3.1.5A-2 is only supported for retransmission of the corresponding transport block if that transport block has previously been transmitted using two layers..

For transmission with 2 antenna ports, the precoding information field is not present. The number of transmission layers, TRI, is equal to 2 if both codewords are enabled; and is equal to 1 if codeword 0 is enabled while codeword 1 is disabled. 
If the number of information bits in format 2A belongs to one of the sizes in Table 5.3.3.1.2-1, one zero bit shall be appended to format 2A.
Table 5.3.3.1.5A-1: Number of bits for precoding information

	Number of antenna ports at eNode-B
	Number of bits for precoding information

	2
	0

	4
	2


Table 5.3.3.1.5A-2: Content of precoding information field for 4 antenna ports

	One codeword: 

Codeword 0 enabled, 

Codeword 1 disabled
	Two codewords: 

Codeword 0 enabled, 

Codeword 1 enabled

	Bit field mapped to index
	Message
	Bit field mapped to index
	Message

	0
	TRI=1: transmit diversity
	0
	TRI=2: precoder cycling with large delay CDD

	1
	TRI=2: precoder cycling with large delay CDD
	1
	TRI=3: precoder cycling with large delay CDD

	2
	reserved
	2
	TRI=4: precoder cycling with large delay CDD

	3
	reserved
	3
	reserved
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