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Introduction
Code block group (CBG) based transmission is supported in NR [1]:
Agreements:
· For the purpose of further discussion, we conclude following:
· For the following discussion on CBG-based retransmission, define the terms CBGTI and CBGFI as below. 
· CBGTI (CBG transmission information) means information on which CBG(s) is/are (re)transmitted and, 
· CBGFI (CBG flushing out information) means information on which CBG(s) is/are handled differently for soft-buffer/HARQ combining
It was further agreed that [2].
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.
In this contribution, we discuss remaining issues CBG based HARQ operations.
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When a cell is configured with CBG-DL=ON and received a PDSCH scheduled by DCI format 1_0, it was agreed to that UE generates a HARQ-ACK information and repeats  times. 
The remaining issue from this agreement is how to power control such a PUCCH transmission. This issue should be investigated for the two different coding regimes separately. In the following,  represents the nominal number of payload bits. For example, if the UE has 3 DL cells all configured with =4 to report for a particular PUCCH occasion, the UE will report  bits. If all three PDSCHs were scheduled by DCI format 1_1, these 12 bits correspond to the actual decoding outcome of the 12 CBGs from the 3 DL cells. if the middle DL cell is scheduled by DCI format 1_0, the first 4 and the last 4 bits correspond to the actual decoding outcome of the 8 CBGs from the first and third DL cells. The middle 4 bits will be either 0000 or 1111 depending on whether the entire TB of the second DL cell is decoded correctly or not. But the the PUCCH still carries a nominal payload size of  bits.
For case with  bits
For this case, the payload is encoded by the simplex code or the Reed-Muller code. Evaluation for payloads in this region indicates that link performance can be significantly impacted by the number of repeated bits in the payload.
For case with  bits
For this case, the payload is encoded by the polar encoding procedure. This includes adding CRC bits at the input of the polar encoder, which reduces the degree of effective code rate reduction resulting from bit repetitions. Furthermore, evaluation indicates polar coding link performance is not significantly impacted by the number of repeated bits in the payload.
Based on the above analysis and evaluation investigation, we conclude that modifying the PUCCH power setting for repeated bits provides benefits when the nominal payload size is smaller than 12 bits. When the nominal payload size is at least 12 bits, modifying the PUCCH power setting for repeated bits does not provide enough benefits to justify increased system operation complexity and robustness.

Proposal	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 for a cell, the power control setting considers
· The HARQ-ACK for the cell as contributing 1 bit if the total payload size of the UCI transmission is less than 12 bits.
· The HARQ-ACK for the cell as contributing N bits if the total payload size of the UCI transmission is at least 12 bits.
Conclusion
We analysed and investigate the impact of repeated HARQ-ACK bits when a PDSCH is scheduled by the fallback DCI in a cell configured with CBG HARQ-ACK reporting. Based on the above analysis and evaluation investigation, we conclude that modifying the PUCCH power setting for repeated bits provides benefits when the nominal payload size is smaller than 12 bits. When the nominal payload size is at least 12 bits, modifying the PUCCH power setting for repeated bits does not provide enough benefits to justify increased system operation complexity and robustness.
Proposal	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 for a cell, the power control setting considers
· The HARQ-ACK for the cell as contributing 1 bit if the total payload size of the UCI transmission is less than 12 bits.
· The HARQ-ACK for the cell as contributing N bits if the total payload size of the UCI transmission is at least 12 bits.
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