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1 Introduction
In RAN1 #90bis and e-mail discussion, the following was agreed on code block group (CBG) aspects [1,2]:

	Agreements:
· In single CW configuration, the maximum configurable number of CBGs per TB is 8

· The possible max number of CBGs per TB is 2, 4, 6, 8

· In multiple CW configuration, the maximum configurable number of CBGs per TB is 4

· In multiple CW configuration, the configured maximum number of CBGs per TB is the same between TBs 

Agreements:
· In case configured with CBG based retransmission, CBGTI, CBGFI, and NDI are separately indicated in the same DCI.

· In case with CBG based retransmission and multiple CW configuration, single CBGFI is indicated in DCI and commonly applied for both two TBs. 

· Discuss further on the detailed DCI composition for CBG based retransmission such as reinterpretation of MCS/TBS field to CBGTI. 

· Discuss further on the detailed HARQ-ACK feedback with CBG in terms of TB level HARQ-ACK, HARQ-ACK bundling, HARQ-ACK composition, with consideration of overall HARQ-ACK codebook design. 

· Compressed CBG level HARQ-ACK feedback scheme except for HARQ-ACK bundling is not supported in Rel-15.

· No additional CB grouping method is introduced in Rel-15.


In this contribution, we discuss the detailed DCI composition related to the reinterpretation of MCS/TBS field to CBGTI for CBG-based (re)transmission.
2 Discussion
RAN1 agreed in last meeting that the maximum number of CBGs per TB is 8. And, RAN1 also agreed in email discussion that CBGTI, CBGFI and NDI are separately indicated in the same DCI. Assuming each CBG is indicated independently, we can expect a maximum of 8 bits to be added in the DCI. We think an additional 8 bits field is rather large for the DCI, therefore we think means of reducing the DCI size for CBG-based (re)transmission should be considered.
In the email discussion, it was agreed to “Discuss further on the detailed DCI composition for CBG based retransmission such as reinterpretation of MCS/TBS field to CBGTI.”. CBGTI does not need to be indicated by initial transmission DCI because all CBGs are transmitted. On the other hand, retransmission DCI needs to contain the CBGTI. For example, the TBS index of retransmission is assumed to be the same as the TBS index of initial transmission for soft combining. This means that the TBS index does not need to be indicated by retransmission DCI. Therefore, some DCI bits of TBS index and CBGTI can be shared.
To distinguish between initial transmissions and retransmissions, NDI bit can be used. If NDI bit indicates initial transmission, UE assumes modulation and TBS index field are included in this DCI and all CBGs are transmitted. On the other hand, if NDI bit indicates retransmission, UE assumes modulation field and CBGTI field are included in this DCI and TBS index is the same as the TBS index of the initial transmission.
Figure 1 shows the comparison between no-reinterpretation and reinterpretation, where we assume that modulation and TBS index is 5bits and CBGTI is 8bits. In the no-reinterpretation case, initial transmission DCI and retransmission DCI include all fields, therefore the DCI requires a total of 13bits in both cases. On the other hand, in reinterpretation case, the initial transmission DCI does not include the CBGTI field and retransmission DCI does not include the TBS index, therefore total bits is 10bits if modulation is 2bits. Reinterpretation of part of the modulation and TBS index field to CBGTI, results in a saving of 3bits if modulation and TBS index is 5bits and modulation is 2bits. Furthermore, in a multiple CW case, 3bits x 2 = 6bits can be saved. We therefore think reinterpretation is useful to save the DCI size during retransmissions.
Proposal 1: NR should support the reinterpretation of part of the modulation and TBS index field to CBGTI according to NDI bit.
 
[image: image1.emf]Initial Transmission

Retransmission

CBG-based transmission

(No-reinterpretation of Modulation/TBS index to CBGTI)

CBGTI

(8bits)

Modulation/TBS index

(5bits)

13bits

CBGTI

(8bits)

Modulation/TBS index

(5bits)

13bits

CBG-based transmission

(Reinterpretation of Modulation/TBS index to CBGTI)

Padding bits

(5bits)

Modulation/TBS index

(5bits)

10bits

CBGTI

(8bits)

Modulation 

(2bits)

10bits


Figure 1. Comparison between no-reinterpretation and reinterpretation of part of the modulation and TBS index field to CBGTI
3 Conclusions
In this contribution, we have discussed the detailed DCI composition related to reinterpretation of MCS/TBS field to CBGTI for CBG-based (re)transmission. The following proposal is made:
Proposal 1: NR should support the reinterpretation of part of the modulation and TBS index field to CBGTI according to NDI bit.
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