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1      Introduction
In RAN1#90bis meeting, the remaining issues on CBG-based (re)transmission were discussed and following agreements were achieved [1].
	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


During the email discussion, following agreements were achieved [1].
	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 and present our views on remaining issues for CBG-based (re)transmission.
2      Discussion

· UE behavior of DL CBG-based transmission with CBGFI
For CBG-based (re)transmission, CBGTI (CBG transmission information) and CBGFI (CBG flushing out information) have been defined. A DCI includes both CBGTI and CBGFI or only CBGTI. For single CW case, when N is the maximum number of CBGs configured by RRC signalling, N bits are for CBGTI while the other 1 bit is for CBGFI. For multiple CW case, in case with CBG based retransmission and multiple CW configuration, single CBGFI is indicated in DCI and commonly applied for both two TBs.

When URLLC preemption happens on the current CBG-based (re)transmission, 1 bit information of CBGFI in DCI can indicate UE some CBGs of current receiving data have been punctured. However, UE cannot know which CBGs in the soft buffer should be flushed out. An agreement that UE can be configured to monitor the group common DCI for DL preemption indication has been achieved. UE can acquire the preemption indication by monitoring group common PDCCH. If a preemption indication is detected successfully along with the CBGFI by the UE, the indicated CBGs of the soft-buffer should be flushed out. If UE cannot successfully detect a corresponding preemption indication, probably due to the detection failure of the group common PDCCH, UE cannot differentiate which CBGs should be flushed out, which will cause retransmission data combining failure. In this case, it will lead to inefficiency HARQ feedback and useless resource allocation. Therefore, UE can assume all CBGs transmitted in current transmission decoded failure when there is no corresponding preemption indication matching with the active CBGFI. All NACK of CBG-level HARQ feedback or NACK of TB-level HARQ feedback can be used.
Proposal 1: When there is no corresponding preemption indication matching with the valid CBGFI, all NACK of CBG-level HARQ feedback or NACK of TB-level HARQ feedback can be used.
· HARQ-ACK feedback

For single CW case with CBG based retransmission for the semi-static codebook with HARQ-ACK multiplexing, HARQ-ACK codebook includes HARQ-ACK corresponding to all the CBGs, including the non-scheduled CBG(s). To support TB-level HARQ-ACK, adding 1 bit upon CBG-level HARQ-ACK bits is more robust and reliable. However, it may waste PUCCH resource for most cases. 
Proposal 2: Adding 1 bit TB-level HARQ-ACK upon CBG-level HARQ-ACK bits is not supported.

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. Which means that 1-bit bundled A/N per TB is generated and transmitted on PUCCH with small UCI payload for HARQ-ACK multiplexing. For the case of HARQ-ACK of different carrier component or different transmission duration multiplexed, if one of the PDSCH scheduled by PDCCH using fallback DCI, it is not reasonable to restrict others to fallback to TB-level HARQ-ACK feedback. HARQ-ACK transmitted on different PUCCH will be more suitable. On one component carrier, for HARQ-ACK multiplexing of different transmission instances, TB-level HARQ fallback can be configured by gNB. 
Proposal 3: On one component carrier, for HARQ-ACK multiplexing of different transmission instances, TB-level HARQ fallback can be configured by gNB.
3      Conclusions
In this contribution, we discuss remaining issues for CBG-based (re)transmission including UE behavior of DL CBG-based transmission with CBGFI and HARQ-ACK feedback. We have following proposals:
Proposal 1: When there is no corresponding preemption indication matching with the valid CBGFI, all NACK of CBG-level HARQ feedback or NACK of TB-level HARQ feedback can be used.
Proposal 2: Adding 1 bit TB-level HARQ-ACK upon CBG-level HARQ-ACK bits is not supported.

Proposal 3: On one component carrier, for HARQ-ACK multiplexing of different transmission instances, TB-level HARQ fallback can be configured by gNB.
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