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1. Introduction

This contribution is intended to provide summary of the remaining issues on CBG based retransmission according to the companies’ contributions to RAN1 AH 1801 meeting.
2. Discussion
There are several remaining issues on the CBG based retransmission which may need some description, correction, or clarification in the specification.
(1) Issue 1: Functionality of CBGTI and CBGFI in the specification

According to R1-1800259(CATT), R1-1800454(Samsung), R1-1800952(Ericsson), detailed description on the functionality of CBGTI and CBGFI is not provided in the current specification. For example, a bit value of ‘1’ in the CBGTI field indicates to a UE that the corresponding CBG is transmitted whereas a bit value of ‘0’ indicates that the CBG is not transmitted. For another example, a bit value of ‘1’ in the CBGFI field indicates to a UE that some CBG(s) may be handled differently for soft buffer combining whereas a bit value of ‘0’ indicates no difference for soft buffer combining.
Proposal 1: Description on the functionality of CBGTI and CBGFI needs to be added in the relevant specification. Following examples can be used for the description unless there is a problem.
1) A bit value of ‘1’ in the CBGTI field indicates that the corresponding CBG is transmitted, and a bit value of ‘0’ in the field indicates that the corresponding CBG is not transmitted.

2) A bit value of ‘1’ in the CBGFI field indicates to the UE that the transmitted CBG(s) requires to be handled differently for soft buffer combining.
(2) Issue 2: DCI for the initial TB transmission and the CBG level retransmission
According to R1-1800405(Lenovo), R1-1800609(MediaTek), R1-1800381(LG), some clarification is necessary for the initial TB transmission and the CBG level retransmission in terms of DCI signalling. To be specific, it is needed to clarify on 1) whether UE assume that the initial transmission is scheduled with whole TB (considering UE behaviour and processing), and 2) how to indicate TBS value in the DCI to schedule CBG level retransmission (considering confirmation of the original TBS and application of reasonable code rate). 
Proposal 2: DCI signalling for the initial TB transmission and the CBG level retransmission needs to be clarified on: 1) whether UE assumes that the initial transmission is scheduled with whole TB, and 2) how to indicate TBS value in the DCI to schedule CBG level retransmission. 
1) Alt 1-1: UE assumes that the initial transmission is scheduled with whole TB.

A. This means that the UE is not expected to be scheduled with partial TB for the initial transmission. 

2) Alt 1-2: The initial transmission can be scheduled with either whole TB or partial TB.

A. This requires to decide how to indicate MCS/TBS value in the DCI to schedule CBG level retransmission, between following two alternatives.
i. Alt 2-1: TBS derived from the MCS value indicated by the DCI for CBG level retransmission is the same with the original TBS for whole TB, where the actually-used PRB(s) can be determined by scaling-down the allocated PRB(s).
ii. Alt 2-2: TBS derived from the MCS value indicated by the DCI for CBG level retransmission is scaled-down compared to the original TBS, based on the ratio between the number of scheduled CBGs and total number of CBGs in the TB.
(3) Issue 3: HARQ-ACK for the fallback DCI in case of HARQ-ACK multiplexing

According to R1-1800075(Huawei), R1-1800139(ZTE), R1-1800602(InterDigital), some description is needed in terms of generating HARQ-ACK bits for the PDSCH scheduled by the fallback DCI format for the CBG-configured CC in case of HARQ-ACK multiplexing. For example, assuming N as the configured number of CBGs, the first bit is the corresponding TB-level HARQ-ACK, and the rest N-1 bits are set to NACK. For another example, the 1-bit TB-level HARQ-ACK is repeated over the N bits corresponding to the configured number of CBGs.
Proposal 3: HARQ-ACK bit mapping for the PDSCH scheduled by the fallback DCI format in case of HARQ-ACK multiplexing needs to be specified. One of the following two alternatives is applied for the HARQ-ACK bit mapping where the configured number of CBGs is assumed to N.
1) Alt 1: The TB-level HARQ-ACK is only mapped to the first bit, and the rest N-1 bits are set to NACK.

2) Alt 2: The TB-level HARQ-ACK is repeated over all the N bits for the configured number of CBGs.
(4) Issue 4: HARQ-ACK bundling across CBGs when exceeding the maximum coding rate
According to R1-1800075(Huawei) and R1-1800549(CMCC), it is proposed to support HARQ-ACK bundling across CBGs. For example, HARQ-ACK bundling across the CBGs belonging to a same TB is applied in dynamic manner when exceeding the configured maximum UCI coding rate even in case with the configured PUCCH resources. For another example, spatial domain bundling of CBG HARQ-ACK across different TBs is applied either in dynamic or semi-static manner. 
Proposal 4: Support of HARQ-ACK bundling across CBGs in case when exceeding the maximum UCI coding rate needs to be decided. 
(5) Issue 5: PUCCH power control in case with CBG configuration

According to R1-1800602(InterDigital), it is proposed to support PUCCH power control in case with CBG configuration. Specifically, assuming N as the configured number of CBGs, 1) N bits are counted for each TB scheduled by non-fallback DCI (indicating CBG-level HARQ-ACK) or missed by the UE, and 2) 1 bit is counted for each TB scheduled by the fallback DCI (indicating TB-level HARQ-ACK), for determining power of the PUCCH carrying HARQ-ACK. 
Proposal 5: PUCCH power control in case with CBG configuration needs to be discussed considering scheduling DCI format and DCI missing case. 
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