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Introduction
For the remaining issues on CBG-based (re)transmission, following agreements have been made in RAN1 #90b (9-13 October 2017).
	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:
· For the case when the semi-static HARQ-ACK codebook with HARQ-ACK multiplexing which includes HARQ-ACK corresponding to all the CBGs (including the non-scheduled CBG(s)) is used,
· NACK is reported for all the CBGs if TB CRC check is not passed while CB CRC check is passed for all the CBs
· NACK is mapped for the empty CBG index if the number of CBs for a TB is smaller than the configured maximum number of CBGs

Agreements:
· When UE is configured with CBG based retransmission, for the PDSCH scheduled by PDCCH using fallback DCI, TB level HARQ-ACK feedback is used at least for the case without HARQ-ACK multiplexing
· FFS whether this operation is applied even for the case with HARQ-ACK multiplexing
· Note: this means that fallback DCI does not support CBG level HARQ-ACK feedback



In addition, following agreements have been made in the email discussion [90b-NR-32]. 
	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.




This contribution is aimed to provide proposals on both DCI composition and HARQ-ACK composition for CBG-based (re)transmissions. 
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Reinterpretation of some DCI fields for CBGTI
It was agreed that CBG transmission information (CBGTI), CBG flushing out information (CBGFI), and new data indicator (NDI) are separately indicated in the same DCI. For the detailed design of CBGTI, some other fields like MCS field can be reused or reinterpreted as CBGTI so that the DCI size can be reduced.
Proposal 1:
· Reinterpretation of some DCI fields can be supported to reduce the DCI size.
HARQ-ACK bundling
With the introduction of CBG-level HARQ-ACK feedback, the HARQ-ACK codebook size can be much larger than that in LTE. In some cases, HARQ-ACK bundling for the CBGs within a TB and HARQ-ACK bundling for the CBGs across TBs can be considered to reduce the CBG-level HARQ-ACK feedback information bits.
Proposal 2:
· HARQ-ACK bundling for the CBGs within a TB and/or across TBs should be supported for compressed CBG level HARQ-ACK feedback.

TB-level HARQ-ACK
A fallback solution from CBG-level HARQ-ACK to TB-level HARQ-ACK should be supported in NR. If CBG-level HARQ-ACK bits are already used to indicate which CBGs are not received successfully, an additional TB-level NACK is not necessary. However, if all the CBGs are decoded successfully and TB CRC check is passed, 1-bit TB-level ACK can be used instead of CBG-level HARQ-ACK bits to reduce the payload size.
Proposal 3:
· In addition to the case that PDSCH is scheduled by fallback DCI, fallback from CBG-level HARQ-ACK to TB-level HARQ-ACK is also supported/applied for CBG-based (re)transmission in the following cases:
· All HARQ-ACKs corresponding to all CBGs are ACK or NACK
Proposal 4:
· Different PUCCH format or PUCCH resource should be used to support the fallback from CBG-level HARQ-ACK to TB-level HARQ-ACK.
Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· Reinterpretation of some DCI fields can be supported to reduce the DCI size.
Proposal 2:
· HARQ-ACK bundling for the CBGs within a TB and/or across TBs should be supported for compressed CBG level HARQ-ACK feedback.
Proposal 3:
· In addition to the case that PDSCH is scheduled by fallback DCI, fallback from CBG-level HARQ-ACK to TB-level HARQ-ACK is also supported/applied for CBG-based (re)transmission in the following cases:
· All HARQ-ACKs corresponding to all CBGs are ACK or NACK
Proposal 4:
· Different PUCCH format or PUCCH resource should be used to support the fallback from CBG-level HARQ-ACK to TB-level HARQ-ACK.
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