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1. Introduction

This contribution provides the text proposals for the CBG based retransmission according to the following agreements made in RAN1 AH 1801 meeting.
	Agreements:

· To describe the functionality of CBGTI and CBGFI in the specs:

· In 38.213, for re-transmissions, a bit value of ‘1’ in the CBGTI field indicates that the corresponding CBG is transmitted, and a bit value of ‘0’ in the field indicates that the corresponding CBG is not transmitted.

· In 38.214, at least for re-transmissions, a bit value of ‘1’ in the CBGFI field indicates for the UE to assume the CBG(s) currently in soft buffer corresponding to a bit value of ‘1’ in the CBGTI field as invalid, and a bit value of ‘0’ in the CBGFI field indicates for the UE to assume the CBG(s) currently in soft buffer corresponding to a bit value of ‘1’ in the CBGTI field as valid.
Agreements:

· When CBG is configured, UE assumes that the initial transmission is scheduled with whole TB (for both PDSCH and PUSCH)

· The UE is not expected to be scheduled with partial TB for the initial transmission. 

Agreements:

· When the configured number of CBGs is assumed to N, and in case when N-bit HARQ-ACK is to be transmitted by the UE in response to the PDSCH transmission scheduled by fallback DCI:

· The TB-level HARQ-ACK is repeated over all the N bits for the configured number of CBGs.


2. Text proposal
In order to capture the above agreements on the CBG in the specification, the text proposal is needed to both TS38.213 and TS38.214 as below.
< Text proposal for TS 38.213 >

= = = = = = = = = = = = = = = = = = = = = = = = = = = 
[…]

9.1.1
CBG-based HARQ-ACK codebook determination

If a UE is configured per serving cell with higher layer parameter CBG-DL = ON, the UE receives PDSCHs that include code block groups (CBGs) of a transport block. If the UE is configured by higher layer parameter CBG-DL = ON, the UE is configured by higher layer parameter CBGs-per-TB-DL per serving cell a maximum number 
[image: image1.wmf]max

CBG/TB,

ACK

HARQ

-

N

 of CBGs for generating respective HARQ-ACK information bits for a transport block reception. 

For a number of 
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 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.  

A retransmission of a transport block to a UE, corresponding to a same HARQ process as a previous transmission of the transport block to the UE, includes the same CBs in a CBG as the initial transmission of the transport block. 

If a DCI format scheduling the retransmission of the transport block includes a CBG transmission information (CBGTI) field of 
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 bits of the CBGTI field have a one-to-one mapping with the 
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 CBGs, the UE determines whether or not a CBG is retransmitted based on a corresponding value of the CBGTI field. 

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 is configured with higher layer parameter HARQ-ACK-codebook=semi-static, for a transport block scheduled by a PDCCH with DCI format 1_0, the UE generates HARQ-ACK information for the transport block and maps the HARQ-ACK information repeatedly over the 
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 HARQ-ACK information bits corresponding to the transport block.
If a UE is not configured with higher layer parameter CBG-DL = ON, the UE generates one HARQ-ACK information bit per transport block. 

[…]
< Text proposal for TS 38.214 >

= = = = = = = = = = = = = = = = = = = = = = = = = = = 
[…]
5.1.6
UE procedure for receiving downlink reference signals

[…]

5.1.7
Code block group based PDSCH retransmission
If a UE is configured per serving cell with higher layer parameter CBG-DL = ON, the UE receives PDSCHs that include code block groups (CBGs) of a transport block and the UE may assume that the initial transmission of a transport block is scheduled with all the CBGs of the transport block.
If a DCI format scheduling the retransmission of the transport block includes a CBG transmission information (CBGTI) field, the UE determines whether or not a CBG is retransmitted based on a corresponding value of the CBGTI field. A bit value of ‘1’ in the CBGTI field indicates that the corresponding CBG is transmitted. A bit value of ‘0’ in the CBGTI field indicates that the corresponding CBG is not transmitted. 
If a DCI format scheduling the retransmission of the transport block includes a CBG flushing out information (CBGFI) field, the UE determines whether or not a CBG currently in soft buffer is valid based on a corresponding value of the CBGFI field. A bit value of ‘1’ in the CBGFI field indicates for the UE to assume the CBG(s) currently in soft buffer corresponding to a bit value of ‘1’ in the CBGTI field as invalid. A bit value of ‘0’ in the CBGFI field indicates for the UE to assume the CBG(s) currently in soft buffer corresponding to a bit value of ‘1’ in the CBGTI field as valid.
[…]
6.1.4
Modulation order, redundancy version and transport block size determination

[…]
6.1.5
Code block group based PUSCH retransmission
If a UE is configured per serving cell with higher layer parameter CBG-UL = ON, the UE transmits PUSCHs that include code block groups (CBGs) of a transport block and the UE may assume that the initial transmission of a transport block is scheduled with all the CBGs of the transport block. 

If a DCI format scheduling the retransmission of the transport block includes a CBG transmission information (CBGTI) field, the UE determines whether or not to retransmit a CBG based on a corresponding value of the CBGTI field. A bit value of ‘1’ in the CBGTI field indicates for the UE to retransmit the corresponding CBG. A bit value of ‘0’ in the CBGTI field indicates for the UE not to retransmit the corresponding CBG. 
[…]
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