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1 Introduction

This contribution provides some corrections to the description of CBG-based transmission in the physical layer specifications.
2 Discussion
The length of the CBGTI field for DCI format 1_1 is a product of the maximum number of codewords configured for a data transmission – given by the higher layer parameter maxNrofCodeWordsScheduledByDCI – and the maximum number of CBGs in a TB – given by the higher layer parameter, maxCodeBlockGroupsPerTransportBlock. This should be captured in 38.214 and the description in 38.212 only needs to refer to 28.214 or at least state that the CBGTI size depends on both higher layer parameters. Moreover, we propose to capture in 38.214 the agreement that when a UE is configured to receive 2 TBs, the configured maximum number of CBGs per TB is the same between TBs.
Secondly, we propose to only capture aspects of CBG-based operation relevant to generating HARQ-ACK bits in 38.213 while all other details related to PDSCH reception are captured in 38.214. 
Corrections to TS 38.212

------------------------------------- Begin TP for Sec. 7.3.1.2.2 of TS 38.212 ----------------------------------------

7.3.1.2.2
Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 

The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI:
<Omitted>
-
CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits as defined in Subclause 5.1.7 of [6, TS38.214], determined by the higher layer parameters maxCodeBlockGroupsPerTransportBlock and Number-MCS-HARQ-DL-DCI for the PDSCH.
-
CBG flushing out information (CBGFI) – 0 or 1 bit as defined in Subclause 5.1.7 of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.
-
DMRS sequence initialization – 1 bit for 
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 selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].
<Omitted>
--------------------------------- End TP for Sec. 7.3.1.2.2 of TS 38.212 -----------------------------------------------

Corrections to TS 38.213
--------------------------------------------- Begin TP for Sec. 9.1.1 of TS 38.213--------------------------------------------

9.1.1
CBG-based HARQ-ACK codebook determination

If a UE is configured with higher layer parameter codeBlockGroupTransmission = TRUE for a serving cell, the UE receives PDSCHs that include code block groups (CBGs) of a transport block. The UE is configured by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the serving cell a maximum number 
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 of CBGs for generating respective HARQ-ACK information bits for a transport block reception. 

For a number 
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 of code blocks (CBs) in a transport block, the UE determines a number of CBGs as 
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 HARQ-ACK information bits through a one-to-one mapping with the 
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 CBGs. If the UE receives two transport blocks, the UE concatenates the HARQ-ACK information bits for the second transport block after the HARQ-ACK information bits for the first transport block. The UE generates an ACK for the HARQ-ACK information bit of a CBG if the UE correctly received all code blocks of the CBG and generates a NACK for the HARQ-ACK information bit of a CBG if the UE incorrectly received at least one code block of the CBG. 







. 
If a UE is configured with higher layer parameter HARQ-ACK-codebook=semi-static, the HARQ-ACK codebook includes the 
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 HARQ-ACK information bits and, if 
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 for a transport block, the UE generates a NACK value for the last 
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 HARQ-ACK information bits for the transport block in the HARQ-ACK codebook. 

If the UE generates a HARQ-ACK codebook in response to a retransmission of a transport block, corresponding to a same HARQ process as a previous transmission of the transport block, the UE generates an ACK for each CBG that the UE correctly decoded in a previous transmission of the transport block.  

If a UE correctly detects each of the 
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 CBGs and does not correctly detect the transport block for the 
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 CBGs, the UE generates a NACK value for each of the 
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If a UE receives a PDSCH that is scheduled by a PDCCH with DCI format 1_0, the UE generates HARQ-ACK information only for the transport block in the PDSCH. 
If a UE receives a PDSCH that is scheduled by a PDCCH with DCI format 1_0, and if the UE is configured with higher layer parameter HARQ-ACK-codebook=semi-static, the UE repeats 
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 times the HARQ-ACK information for the transport block in the PDSCH for generating 
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 HARQ-ACK information bits as described in Subclause 9.1.2. 
------------------------------------------ End TP for Sec. 9.1.1 of TS 38.213 -----------------------------------------------

Corrections to TS 38.214
--------------------------------- Begin TP for Sec. 5.1.7 of TS 38.214--------------------------------------------

5.1.7.1

UE procedure for grouping of code blocks to code block groups
If a UE is configured to receive code block group (CBG) based transmissions by receiving the higher layer parameter codeBlockGroupTransmission set to ‘TRUE’ for PDSCH, the UE shall determine the number of CBGs for a transport block reception as 
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 is the maximum number of CBGs per transport block as configured by maxCodeBlockGroupsPerTransportBlock for PDSCH, and C is the number of code blocks in the transport block according to the procedure defined in Subclause 7.2.3 of [5, TS 38.212].
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[image: image30.wmf](

)

M

C

M

,

mod

1

=

, 
[image: image31.wmf]ú

ú

ù

ê

ê

é

=

M

C

K

1

, and 
[image: image32.wmf]ú

û

ú

ê

ë

ê

=

M

C

K

2

.

If 
[image: image33.wmf]0

1

>

M

, CBG m, 
[image: image34.wmf]1

,...,

1

,

0

1

-

=

M

m

, consists of code blocks with indices 
[image: image35.wmf]1

,...,

1

,

0

,

1

1

-

=

+

×

K

k

k

K

m

. CBG m, 
[image: image36.wmf]1

,...,

1

,

1

1

-

+

=

M

M

M

m

, consists of code blocks with indices 
[image: image37.wmf](

)

1

,...,

1

,

0

,

2

2

1

1

1

-

=

+

×

-

+

×

K

k

k

K

M

m

K

M

.

5.1.7.2

UE procedure for receiving code block group based transmissions

If a UE is configured to receive code block group based transmissions by receiving the higher layer parameter codeBlockGroupTransmission set to ‘TRUE’ for PDSCH, 

- 
The CBG transmission information (CBGTI) field of DCI format 1_1 is of length 
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 is the value of the higher layer parameter Number-MCS-HARQ-DL-DCI. If 
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the CBGTI field bits are mapped such that the first set of 
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bits starting from the MSB corresponds to the first TB while the second set of
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bits corresponds to a second TB if scheduled. The MSB of the CBGTI field corresponds to CBG #0 of the first TB. If a UE is scheduled with two TBs, the bit location 
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corresponds to CBG #0 of the second TB. The first 
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 bits in the CBGTI field have a one-to-one mapping with the 
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 CBGs of the TB.
- 
For initial transmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may assume that all the code block groups are present.
-
For a retransmission of a TB as indicated by the New Data Indicator field of the scheduling DCI, the UE may assume that 

-
The CBGTI field of the scheduling DCI indicates which CBGs of the TB are present in the transmission. A bit value of ‘0’ in the CBGTI field indicates that the corresponding CBG is not transmitted and ‘1’ indicates that it is transmitted. 
-
If the CBG flushing out information (CBGFI) field of the scheduling DCI is present, CBGFI set to ‘0’ indicates that the earlier received instances of the same CBGs being transmitted may be corrupted, and CBGFI set to ‘1’ indicates that the CBGs being retransmitted are combinable with the earlier received instances of the same CBGs.
-
A CBG contains the same CBs as the initial transmission of the TB.
--------------------------------- End TP for Sec. 5.1.7 of TS 38.214 -----------------------------------------------

3 Conclusion
This contribution provides text proposals containing corrections to 38.212, 38.212 and 38.213 for CBG-based transmission.
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