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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

Y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies the coding, multiplexing and mapping to physical channels for E-UTRA.
----------------------------------------------------------------------- Omitted --------------------------------------------------------------

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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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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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, or is configured with transmission mode 3 or transmission mode 4 and the higher layer parameter maxLayersMIMO-r10 is configured to fourLayers, 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 in the transmission mode configured for the UE, or if the configured maximum number of layers indicated by the maxLayersMIMO-r12 field is no more than two,
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, or if the configured maximum number of layers indicated by the maxLayersMIMO-r12 field is no more than two,
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. For LC/CE UE KMIMO is equal to 1.
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.

Set
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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.
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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 }


if 
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k = k +1


end if

j = j +1

end while

----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.3.3.1
DCI formats

The fields defined in the DCI formats below are mapped to the information bits a0 to aA-1 as follows.

Each field is mapped in the order in which it appears in the description, including the zero-padding bit(s), if any, with the first field mapped to the lowest order information bit a0 and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to a0.

5.3.3.1.1
Format 0

----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.3.3.1.6
Format 3

DCI format 3 is used for the transmission of TPC commands for PUCCH and PUSCH with 2-bit power adjustments. 

The following information is transmitted by means of the DCI format 3:

- TPC command number 1, TPC command number 2,…, TPC command number N

where 
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 is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0. The parameter tpc-Index provided by higher layers determines the index to the TPC command for a given UE.
If 
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, a bit of value zero shall be appended to format 3.
For LC/CE UE, Lformat 0 and format 0 are replaced by Lformat 6-0A and format 6-0A, respectively, in the description above.
5.3.3.1.7
Format 3A

DCI format 3A is used for the transmission of TPC commands for PUCCH and PUSCH with single bit power adjustments. 

The following information is transmitted by means of the DCI format 3A:

- TPC command number 1, TPC command number 2,…, TPC command number M

where 
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 is equal to the payload size of format 0 before CRC attachment when format 0 is mapped onto the common search space, including any padding bits appended to format 0. The parameter tpc-Index provided by higher layers determines the index to the TPC command for a given UE.
For LC/CE UE, Lformat 0 and format 0 are replaced by Lformat 6-0A and format 6-0A, respectively, in the description above.
----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.3.3.1.9
Format 5

DCI format 5 is used for the scheduling of PSCCH, and also contains several SCI format 0 fields used for the scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5:

- Resource for PSCCH – 6 bits as defined in section 14.2.1 of [3] 

-TPC command for PSCCH and PSSCH – 1 bit as defined in sections 14.2.1 and 14.1.1 of [3]

- SCI format 0 fields according to 5.4.3.1.1:

- Frequency hopping flag

- Resource block assignment and hopping resource allocation

- Time resource pattern

If the number of information bits in format 5 mapped onto a given search space is less than the payload size of format 0 for scheduling the same serving cell, zeros shall be appended to format 5 until the payload size equals that of format 0 including any padding bits appended to format 0.
5.3.3.1.10
Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell. 

The following information is transmitted by means of the DCI format 6-0A:
- Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
- Frequency hopping flag – 1 bit as defined in section x.x of [3]. 

- Resource block assignment – 
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+5 bits for PUSCH as defined in [3]:
- 
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 MSB bits provide the narrowband index as defined in section 5.2.4 of [2] 
- 5 bits provide the resource allocation using UL resource allocation type 0 within the indicated narrowband
- Modulation and coding scheme – 4 bits as defined in section 8.6 of [3]. 
- Repetition number – 2 bits as defined in section x.x of [3]

- HARQ process number – 3 bits as defined in section x.x of [3]
- New data indicator – 1 bit

- Redundancy version – 2 bits
- TPC command for scheduled PUSCH – 2 bits as defined in section 5.1.1.1 of [3]

- UL index – 2 bits as defined in sections 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)
- Downlink Assignment Index (DAI) – 2 bits as defined in section 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 bit as defined in section 7.2.1 of [3]. 

- SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PUSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of this field is provided in section 8.2 of [3]
- DCI subframe repetition number – 2 bits as defined in section x.x of [3].
If the number of information bits in format 6-0A mapped onto a given search space is less than the payload size of format 6-1A for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 6-1A), zeros shall be appended to format 6-0A until the payload size equals that of format 6-1A.

5.3.3.1.11
Format 6-0B
DCI format 6-0B is used for the scheduling of PUSCH in one UL cell. 

The following information is transmitted by means of the DCI format 6-0B:
- Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
- Resource block assignment – 
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+3 bits for PUSCH as defined in [3]:

- 
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 MSB bits provide the narrowband index as defined in section 5.2.4 of [2] 
- 3 bits provide the resource allocation within the indicated narrowband as specified in section 8.3 of [3] 
- Modulation and coding scheme – 4 bits as defined in section x.x of [3]
- Repetition number – 3 bits as defined in section x.x of [3]

- HARQ process number – 1 bit as defined in section x.x of [3]

- New data indicator – 1 bit
- DCI subframe repetition number – 2 bits as defined in section x.x of [3]

5.3.3.1.12
Format 6-1A
DCI format 6-1A 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 EPDCCH.
The following information is transmitted by means of the DCI format 6-1A:

- Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
Format 6-1A is used for random access procedure initiated by a PDCCH order only if format 6-1A CRC is scrambled with C-RNTI and all the remaining fields are set as follows:

- Resource block assignment – 
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+5 bits, where all bits shall be set to 1

- Preamble Index – 6 bits

- PRACH Mask Index – 4 bits, [5]
- Starting CE level – 2 bits provide the PRACH starting CE level as defined in x.x of [3]
- All the remaining bits in format 6-1A for compact scheduling assignment of one PDSCH codeword are set to zero

Otherwise, 
- Frequency hopping flag – 1 bit as defined in section x.x of [3]. 
- Resource block assignment – 
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+5 bits for PDSCH as defined in [3]:

- 
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 MSB bits provide the narrowband index as defined in section 6.2.7 of [2] 
- 5 bits provide the resource allocation using DL resource allocation type 2 within the indicated narrowband
- Modulation and coding scheme – 4 bits as defined in section 7.1.7 of [3]. 
- Repetition number – 2 bits as defined in section x.x of [3]
- HARQ process number – 3 bits (for cases with FDD primary cell), 4 bits (for cases with TDD primary cell)

- New data indicator – 1 bit
- Redundancy version – 2 bits

- TPC command for PUCCH – 2 bits as defined in section 5.1.2.1 of [3]


- If the format 6-1A CRC is scrambled by RA-RNTI:



- The most significant bit of the TPC command is reserved.



- The least significant bit of the TPC command indicates column 
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 - If least significant bit is 0 then 
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- The two bits including the most significant bit indicates the TPC command

- Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2.
- Antenna port(s) and scrambling identity – 2 bits as specified in Table 5.3.3.1.5C-1. This field is present only if PDSCH transmission is configured with TM9.
- SRS request – 0 or 1 bit. This field can only be present in DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3]. The interpretation of this field is provided in section 8.2 of [3]

- TPMI information for precoding – number of bits as specified in Table 5.3.3.1.3A-1. 
TPMI information indicates which codebook index is used in Table 6.3.4.2.3-1 or Table 6.3.4.2.3-2 of [2] corresponding to the single-layer transmission. This field is present only if PDSCH transmission is configured with TM6.
- PMI confirmation for precoding – 1 bit as specified in Table 5.3.3.1.3A-2. This field is present only if PDSCH transmission is configured with TM6.
- HARQ-ACK resource offset – 2 bits as defined in section 10.1 of [3].

- DCI subframe repetition number – 2 bits as defined in section x.x of [3]
When the format 6-1A CRC is scrambled with a RA-RNTI, then the following fields among the fields above are reserved:

- HARQ process number
- New data indicator
- Downlink Assignment Index (used for cases with TDD primary cell and either FDD operation or TDD operation, and is not present for cases with FDD primary cell and either FDD operation or TDD operation)
5.3.3.1.13
Format 6-1B
DCI format 6-1B is used for the scheduling of one PDSCH codeword in one cell.
The following information is transmitted by means of the DCI format 6-1B:
- Flag for format 6-0B/format 6-1B differentiation – 1 bit, where value 0 indicates format 6-0B and value 1 indicates format 6-1B
Format 6-1B is used for random access procedure initiated by a PDCCH order only if format 6-1B CRC is scrambled with C-RNTI and all the remaining fields are set as follows:

- Resource block assignment – 
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+1 bits, where all bits shall be set to 1

- Preamble Index – 6 bits

- PRACH Mask Index – 4 bits, [5]
- Starting CE level – 2 bits provide the PRACH starting CE level as defined in x.x of [3]
- All the remaining bits in format 6-1B for compact scheduling assignment of one PDSCH codeword are set to zero

Otherwise, 
- Resource block assignment – 
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+1 bits for PDSCH as defined in [3]:

- 
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 MSB bits provide the narrowband index as defined in section 6.2.7 of [2] 
- 1 bit provides the resource allocation within the indicated narrowband, where value 0 indicates RBs with PRB index {0, 1, 2, 3} and value 1 indicates that all 6 PRBs are used.
- Modulation and coding scheme – 4 bits as defined in section x.x of [3]
- Repetition number – 3bits as defined in section x.x of [3]
- HARQ process number – 1 bit as defined in section x.x of [3]
- New data indicator – 1 bit
- HARQ-ACK resource offset – 2 bits as defined in section 10.1 of [3]. 
- DCI subframe repetition number –2 bits as defined in section x.x of [3] 
When the format 6-1B CRC is scrambled with a RA-RNTI then the following fields among the fields above are reserved:

- HARQ process number
- New data indicator
5.3.3.1.14
Format 6-2
DCI format 6-2 is used for for paging and direct indication.
The following information is transmitted by means of the DCI format 6-2:

Flag for paging/direct indication differentiation – 1 bit, with value 0 for direct indication and value 1 for paging
If Flag=0: 
- Direct Indication information – 8 bits provide direct indication of system information update and other fields, as defined in [6] 
- Reserved information bits are added until the size is equal to that of format 6-2 with Flag=1
If Flag=1:

- Resource block assignment – as decribed in format 6-1A. 
- Modulation and coding scheme – as described in format 6-1A. 

- Repetition number – 3 bits as defined in section x.x of [3]
- DCI subframe repetition number – 2 bits as defined in section x.x of [3]

5.3.3.2
CRC attachment

Error detection is provided on DCI transmissions through a Cyclic Redundancy Check (CRC). 

The entire payload is used to calculate the CRC parity bits. Denote the bits of the payload by
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. A is the payload size and L is the number of parity bits.

The parity bits are computed and attached according to section 5.1.1 setting L to 16 bits, resulting in the sequence
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In the case where closed-loop UE transmit antenna selection is not configured or applicable, after attachment, the CRC parity bits are scrambled with the corresponding RNTI 
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 corresponds to the MSB of the RNTI, to form the sequence of bits
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for k = A, A+1, A+2,..., A+15. 

In the case where closed-loop UE transmit antenna selection is configured and applicable, after attachment, the CRC parity bits with DCI format 0 are scrambled with the antenna selection mask 
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 as indicated in Table 5.3.3.2-1 and the corresponding RNTI 
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for k = A, A+1, A+2,..., A+15. 

Table 5.3.3.2-1: UE transmit antenna selection mask.

	UE transmit antenna selection 
	Antenna selection mask
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	UE port 0
	<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0>

	UE port 1
	<0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 1>


----------------------------------------------------------------------- Omitted --------------------------------------------------------------

_1508591279.unknown

_1508591307.unknown

_1508591330.unknown

_1509973612.unknown

_1509973732.unknown

_1509973735.unknown

_1509973736.unknown

_1509973734.unknown

_1509973733.unknown

_1509973730.unknown

_1509973731.unknown

_1509973729.unknown

_1509973728.unknown

_1508591334.unknown

_1509913677.unknown

_1509914225.unknown

_1508591335.unknown

_1508591336.unknown

_1508591332.unknown

_1508591333.unknown

_1508591331.unknown

_1508591326.unknown

_1508591328.unknown

_1508591329.unknown

_1508591327.unknown

_1508591324.unknown

_1508591325.unknown

_1508591323.unknown

_1508591283.unknown

_1508591305.unknown

_1508591306.unknown

_1508591284.unknown

_1508591281.unknown

_1508591282.unknown

_1508591280.unknown

_1508591271.unknown

_1508591275.unknown

_1508591277.unknown

_1508591278.unknown

_1508591276.unknown

_1508591273.unknown

_1508591274.unknown

_1508591272.unknown

_1508591267.unknown

_1508591269.unknown

_1508591270.unknown

_1508591268.unknown

_1508591265.unknown

_1508591266.unknown

_1275914125.unknown

_1508591264.unknown

_1271797082.unknown

_1271797140.unknown

