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< Unchanged parts are 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:

- 
[image: image8.wmf]÷

÷

ø

ö

ç

ç

è

æ

ú

û

ú

ê

ë

ê

=

w

IR

cb

K

C

N

N

,

min

 
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-v13xy, and is configured with transmission mode 9 or transmission mode 10 and the higher layer parameter maxLayersMIMO-r10 is configured to eightLayers, Nsoft is the total number of soft channel bits according to the UE category indicated by ue-CategoryDL-v13xy. Otherwise, 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 = 14616576,

if the UE is configured by higher layers with altCQI-Table-r12,

KC  = 3/2
else

KC  = 2
end if.

elseif Nsoft = 19488768,

if the UE is configured by higher layers with altCQI-Table-r12,
KC  = 2

else

KC  = 8/3

end if.

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-r10 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-r10 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 BL/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.

if 
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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

< Unchanged parts are omitted >
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, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in section 5.3.4 of [2]
-
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 or 3 bits as defined in section 8.0 of [3]. The 3-bit field applies when ce-puschEnhancement-config is configured by higher layers, otherwise the 2-bit field applies. 
-
HARQ process number – 3 bits 
-
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. This field is reserved when the configured maximum repetition number is larger than 1 for either PDSCH or MPDCCH.)
-
CSI request – 1 bit as defined in section 7.2.1 of [3]

-
SRS request –1 bit. The interpretation of this field is provided in section 8.2 of [3]
-
DCI subframe repetition number – 2 bits as defined in section 9.1.5 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 8.1.3 of [3] 

-
Modulation and coding scheme – 4 bits as defined in section 8.6 of [3]
-
Repetition number – 3 bits as defined in section 8.0 of [3]
-
HARQ process number – 1 bit 
-
New data indicator – 1 bit
-
DCI subframe repetition number – 2 bits as defined in section 9.1.5 of [3]
If the number of information bits in format 6-0B mapped onto a given search space is less than the payload size of format 6-1B for scheduling the same serving cell and mapped onto the same search space (including any padding bits appended to format 6-1B), zeros shall be appended to format 6-0B until the payload size equals that of format 6-1B.

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 MPDCCH.
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 [5]
-
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, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in section 6.4.1 of [2]
-
Resource block assignment 
– 
[image: image27.wmf]ú

ú

ú

ù

ê

ê

ê

é

ú

ú

û

ú

ê

ê

ë

ê

6

log

DL

RB

2

N

+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 7.1.11 of [3]
-
HARQ process number
 – 3 bits (for cases with FDD primary cell), 4 bits (for cases with TDD primary cell, or for cases with FDD primary cell when the higher layer parameter “ce-pdsch-tenProcesses-config” is set to “on”)

-
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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-
Else

-
The two bits including the most significant bit indicate the TPC command

-
Downlink Assignment Index – number of bits as specified in Table 5.3.3.1.2-2. This field is reserved when the configured maximum repetition number is larger than 1 for either PDSCH or MPDCCH.
-
Antenna port(s) and scrambling identity – 2 bits indicating the values 0 to 3, as specified in Table 5.3.3.1.5C-1. This field is present only if PDSCH transmission is configured with TM9 for DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].
-
SRS request –1 bit. 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 for DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].
-
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 for DCI formats scheduling PDSCH which are mapped onto the UE specific search space given by the C-RNTI as defined in [3].
-
HARQ-ACK resource offset – 2 bits as defined in section 10.1 of [3]
-
DCI subframe repetition number – 2 bits as defined in section 9.1.5 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 

-
HARQ-ACK resource offset

If the UE is not configured to decode MPDCCH with CRC scrambled by the C-RNTI, and the number of information bits in format 6-1A is less than that of format 6-0A, zeros shall be appended to format 6-1A until the payload size equals that of format 6-0A.
If the UE is configured to decode MPDCCH with CRC scrambled by the C-RNTI and the number of information bits in format 6-1A mapped onto a given search space is less than that of format 6-0A for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 6-1A until the payload size equals that of format 6-0A.
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:

-
Reserved bits – 
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+2 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 [5]
-
All the remaining bits in format 6-1B for compact scheduling assignment of one PDSCH codeword are set to zero
Otherwise,
 
-
Modulation and coding scheme
 – 4 bits as defined in section 7.1.7 of [3]

-
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.

-
Repetition number – 3 bits as defined in section 7.1.11 of [3]
-
HARQ process number – 1 bit 
-
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 9.1.5 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

-
HARQ-ACK resource offset

If the UE is not configured to decode MPDCCH with CRC scrambled by the C-RNTI, and the number of information bits in format 6-1B is less than that of format 6-0B, zeros shall be appended to format 6-1B until the payload size equals that of format 6-0B.
If the UE is configured to decode MPDCCH with CRC scrambled by the C-RNTI and the number of information bits in format 6-1B mapped onto a given search space is less than that of format 6-0B for scheduling the same serving cell and mapped onto the same search space, zeros shall be appended to format 6-1B until the payload size equals that of format 6-0B.

5.3.3.1.14

Format 6-2
DCI format 6-2 is used for paging and direct indication, and for scheduling of one PDSCH codeword carrying SC-MCCH and notifying SC-MCCH change in one cell.
The following information is transmitted by means of the DCI format 6-2:
For paging and direct indication,
-
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 – 
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 bits for the narrowband index as defined in section 7.1.6 of [3]
-
Modulation and coding scheme – 3 bits as defined in section 7.1.7 of [3]
-
Repetition number – 3 bits as defined in section 7.1.11 of [3]
-
DCI subframe repetition number – 2 bits as defined in section 9.1.5 of [3]

For scheduling of one PDSCH codeword carrying SC-MCCH and notifying SC-MCCH change in one cell,

-
Information for SC-MCCH change notification – 1 bit provides direct indication of SC-MCCH change, as defined in [6]
-
Resource block assignment – 
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 bits for the narrowband index as defined in section 7.1.6 of [3]
-
Modulation and coding scheme – 3 bits as defined in section 7.1.7 of [3]
-
Repetition number – 3 bits as defined in section 7.1.11 of [3]
-
DCI subframe repetition number – 2 bits as defined in section 9.1.5 of [3]
< Unchanged parts are omitted >
�Editor’s note: It is assumed that 36.306 will contain the relevant Nsoft values used by the LBRM procedure in 36.212.


�Editor’s note: no changes needed.





RAN1#87 agreement on frequency hopping:


PDSCH/PUSCH frequency hopping can be dynamically enabled and disabled via DCI in CE Mode A.�


�Editor’s note: some changes may be needed here for wider bandwidth operation.


�Editor’s note: no changes needed.





RAN1#87 agreement on TBS determination:


Use 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth.�


�Editor’s note: will include the 2 bits agreed in RAN2 for SC-MTCH when they are confirmed by RAN1.





RAN2 agreement (quoted in the LS to RAN1, R2-169109):


Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.


Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 


We ask RAN1 if 2 bits is ok. If only 1 bit can be accommodated we use 1 bit.





�Editor’s note: no changes needed.





RAN1#87 agreement on frequency hopping:


PDSCH/PUSCH frequency hopping can be dynamically enabled and disabled via DCI in CE Mode A.�


�Editor’s note: some changes may be needed here for wider bandwidth operation.


�Editor’s note: no changes needed.





RAN1#87 agreement on TBS determination:


Use 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth.�


�Editor’s note: working assumption needs to be confirmed in the next meeting.





RAN1#87 working assumption:


When the 10 HARQ process feature is enabled by RRC,


The HARQ Process Number field in the DCI is increased to 4 bits.


�Editor’s note: will include the 2 bits agreed in RAN2 for SC-MTCH when they are confirmed by RAN1.





RAN2 agreement (quoted in the LS to RAN1, R2-169109):


Use 1 bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the configuration of the SC-MTCH will be changed in next MP.


Use 1 additional bit in DCI in PDCCH for SC-MTCH scheduling to indicate whether the new services are due to start in next MP. For the UE who has on-going service and is interested in detection of other new session starts. 


We ask RAN1 if 2 bits is ok. If only 1 bit can be accommodated we use 1 bit.





�Editor’s note: no changes needed.





RAN1#87 agreement on TBS determination:


Use 4-bit MCS field for PDSCH/PUSCH for BL/CE UE configured with larger max PDSCH/PUSCH channel bandwidth.�


�Editor’s note: some changes may be needed here for wider bandwidth operation.


�Editor’s note: changes are based on the following agreements:





RAN1#87 agreement:


DCIs for scheduling SC-MCCH is based on DCI format 6-2 with at least the following fields:


Resource assignment


Number of PDSCH repetitions


MCS


Number of MPDCCH repetitions





RAN2 agreement (quoted in the LS to RAN1, R2-169109):


Use 1 bit in the DCI in PDCCH for SC-MCCH scheduling, and SC-RNTI is used.
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