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1 Introduction

Most aspects of the CBG-based operation were finalized at the past few RAN1 meetings and control signaling details have been captured in TS 38.213. This contribution addresses a few open issues including those described in [1].
2 Discussion
Necessity for bundling

It has been proposed to support bundling across CBGs of a TB if the total HARQ-ACK payload would exceed the maximum code rate configured by higher layers for a given PUCCH format [1]. The motivation for this is for the scenario where a UE is configured for CBG operation on multiple CCs and the UE is scheduled to feed back HARQ-ACK corresponding to multiple CCs and multiple PDSCHs per CC in the same PUCCH. In our view this is not a typical use case for CBG operation. As HARQ multiplexing, codebook determination and CBG operation are all semi-statically configured by the network, the network can also provision PUCCH resources in a PUCCH resource set to accommodate the HARQ-ACK payload. For the case where HARQ-ACK collides with a CSI report, parts or all of the CSI report may be dropped if the total UCI payload would exceed the maximum code rate for the selected PUCCH resource.
Observation: HARQ-ACK bundling across CBGs in case the HARQ-ACK payload would exceed the maximum required by the maximum code rate is not essential as the network typically provisions PUCCH resources to support the HARQ-ACK payload sizes expected from a UE.

On interaction between CBGFI and DL pre-emption indication

It is presently unclear whether a UE may be simultaneously configured to monitor for DCI format 2_1 indicating an interrupted DL transmission (aka DL pre-emption) and also be configured with a CBGFI in DCI format 1_1. In our view it is up to the network whether or not to configure one or both features. It should be noted that DCI format 2_1 provides more precise information on what parts of a previous reception may have been interrupted whereas CBFI only indicates that data in the buffer may be corrupted. There is no need for specific UE behaviour or prioritization of what is essentially UE assistance information.

Proposal: if a UE is configured to monitor DCI format 2_1 and DCI format 1_1 containing CBGFI, it is up to UE implementation how to make use of any and all assistance information provided regarding a previous PDSCH reception.
TBS determination for CBG retransmission

A scheduling assignment explicitly provides modulation and target code rate which are used to determine the TBS. A retransmission of the same TB may explicitly indicate the target code rate or implicitly determine the TBS based on a previous scheduling assignment for the same TB if 
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depending respectively on whether 256QAM MCS table is configured. Explicit signaling of target code rate for a retransmission is useful for the case of HARQ multiplexing where the HARQ-ACK feedback is necessarily given by NACK and the gNB cannot distinguish between NACK and DTX. 
If CBG (re)transmission is configured, a full retransmission of a TB can be indicated by explicit or implicit signaling of the target code rate. For a partial retransmission of the TB, implicit signaling of the target code rate can be used to indicate that the TBS is the same as indicated by a previous scheduling assignment for the same TB. It is in general an error case if explicit signaling of MCS is used and the TBS determined from the MCS is not the same as the TBS indicated by a previous scheduling assignment for the same TB. This error case, which can occur for both CBG-based and non-CBG-based transmission, does not need to be specified for CBG operation.

Proposal: both explicit and implicit signaling of MCS can be used when CBG operation is configured. A UE is not expected to receive IMCS, with 0 ≤ IMCS ≤ 28 or 0 ≤ IMCS ≤ 27, in case 256QAM MCS table is configured, and the determined TBS is not equal to the TBS determined from a previous PDCCH scheduling the same TB. 

Power Control

If a UE configured with a length-N CBGTI is scheduled with DCI format 1_0, 1 or N HARQ-ACK bits are generate for single HARQ-ACK feedback or HARQ multiplexing respectively. It was suggested in [IDC] that since for the HARQ multiplexing case, all N bits have the same value (equivalent to repetition), 1 bit is counted for the PDSCH scheduled by DCI format 1_0 for the purpose of setting the PUCCH power control. Since the power control session is still discussing how to capture the power control setting for PUCCH formats 2 – 4 as a function of the UCI payload size, this issue is best left to that session.
Proposal: Discuss enhancements, if any, to PUCCH power control for DL CBG operation in AI 7.1.6.

3 Conclusion
This contribution discussed several open issues for CBG-based operation. The proposals and observations are summarized below: 
· Observation: HARQ-ACK bundling across CBGs in case the HARQ-ACK payload would exceed the maximum required by the maximum code rate is not essential as the network typically provisions PUCCH resources to support the HARQ-ACK payload sizes expected from a UE.
· Proposal 1: if a UE is configured to monitor DCI format 2_1 and DCI format 1_1 containing CBGFI, it is up to UE implementation how to make use of any and all assistance information provided regarding a previous PDSCH reception.
· Proposal 2: both explicit and implicit signaling of MCS can be used when CBG operation is configured. A UE is not expected to receive IMCS, with 0 ≤ IMCS ≤ 28 or 0 ≤ IMCS ≤ 27, in case 256QAM MCS table is configured, and the determined TBS is not equal to the TBS determined from a previous PDCCH scheduling the same TB. 

· Proposal 3: Discuss enhancements, if any, to PUCCH power control for DL CBG operation in AI 7.1.6.
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