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1. Introduction
In this contribution, we discuss the remaining issues on UL channels and HARQ procedure for NR-U, and provide the corresponding proposals. 

2. UL channel issue: On the size of fall-back DCI in CSS 

According to clause 7.3.1.0 in TS 38.212 [1], the size of DCI format is determined based on the initial UL BWP when the fall-back DCI (e.g., DCI format 0_0) is transmitted in CSS. In order to keep the legacy NR design, for the DCI format 0_0 transmitted in CSS, it is desirable to determine the size of DCI format 0_0 (i.e., X bits size of FDRA field) based on the SCS of the initial UL BWP. In case when UE is operating in the initial UL BWP (e.g., DCI format 0_0 with TC_RNTI for the UE is transmitted in CSS during initial access procedure), there is no ambiguity between the size of DCI format 0_0 and the required number of bits for the resource allocation of PUSCH transmission. Even in case when the UE is operating in an active UL BWP other than the initial UL BWP, there is no ambiguity if the SCS of initial UL BWP and the SCS of the active UL BWP are the same.
However, in case when UE is operating an active UL BWP but the SCS of initial UL BWP and the SCS of the active UL BWP are different, the size of DCI format 0_0 would be different from the required number of bits for the resource allocation (e.g., 6 bit for RIV or 5bit for bitmap) of PUSCH transmission. For an example, if the SCS of initial UL BWP is 15 kHz but the SCS of active UL BWP is 30 kHz, the X bit size of FDRA field in DCI format 0_0 is 6, but actually only 5 bits are required for PUSCH resource allocation based on bitmap. In this case, simply the MSB (or LSB) 5 bits among 6 bit FDRA field can be used for PUSCH resource allocation based on bitmap. For another example, if the SCS of initial UL BWP is 30 kHz but the SCS of active UL BWP is 15 kHz, the X bit size of FDRA field in DCI format 0_0 is 5, but actually 6 bits are required for PUSCH resource allocation based on RIV. In this case, one of the following alternatives can be used for PUSCH resource allocation based on RIV:

1. Alt 1: 5 bits in FDRA field are interpreted as the LSB (or MSB) 5 bits out of 6 bits required for RIV based resource allocation, and the remaining MSB (or LSB) 1 bit is assumed to zero.
2. Alt 2: 5 bits in FDRA field are interpreted as the LSB (or MSB) 5 bits out of 6 bits required for RIV based resource allocation, and the remaining MSB (or LSB) 1 bit is indicated by one of the zero padding bit in the DCI.
3. Alt 3: 5 bits in FDRA field indicates interlace group based RIV where an interlace group consists of two interlace (e.g. interlace index k and k+1, or interlace index k and k+5). 

Proposal 1: For DCI format 0_0 transmitted in CSS, X bit size of FDRA field in the DCI format 0_0 is determined based on the SCS of the initial UL BWP.
· In case when the SCS of active UL BWP is different from that of initial BWP, some handling is required by considering the difference between X bit size of FDRA field in DCI format 0_0 and the required number of bits for PUSCH resource allocation.

3. HARQ issue: On the enhanced Type-2 HARQ-ACK codebook

For the piggyback of HARQ-ACK on PUSCH, the followings were agreed and specified in terms of UL DAI (i.e., T-DAI) indication via UL DCI.

1) In case when T-DAI is configured for both two PDSCH groups,
A. First T-DAI corresponds to the first group 0.
B. Second T-DAI corresponds to the second group 1.
2) In case when T-DAI is configured for only one PDSCH group.
A. If both or none of two groups is scheduled, the T-DAI corresponds to the first group 0. 
B. If only one of two groups is scheduled, the T-DAI corresponds to the scheduled group.

Regarding the above, one thing required to be clarified is the UE assumption on the NFI value for the PDSCH group corresponding to the T-DAI in UL DCI, in case when the PDSCH group is actually not received at the UE side. For an example, in case configured with T-DAI for both two PDSCH groups, if the first group 0 is not received at the UE (while the first T-DAI indicated by UL DCI is not equal to 4), the UE assumption is needed for the NFI value (e.g., whether it is toggled) corresponding to the first group 0, in order to generate the HARQ-ACK payload corresponding to the first group 0. For another example, in case configured with T-DAI for only one PDSCH group, if no PDSCH is received at the UE side (while the T-DAI in UL DCI is not equal to 4), the UE assumption is needed for the NFI value corresponding to the first group 0. 

As clarified in the previous meeting, the above issue is not about the UE assumption on NFI for “non-scheduled” PDSCH group. Rather, this issue is related to the UE assumption on the NFI for “scheduled” PDSCH group. For example, gNB actully scheduled one DL DCI for PDSCH group #1, but UE missed the DL DCI and the UE received UL DCI indicating UL DAI = 1. In this case, since there no DL DCI received by the UE, that is, no NFI received by the UE, how to generate HARQ-ACK codebook for the “scheduled” PDSCH group #1 would be unclear in terms of, for example, whether NFI is assumed as toggled or not toggled, and how many HARQ-ACK bits are generated and piggybacked on PUSCH.

To handle this issue, the following UE behaviour needs to be adopted.

Proposal #2: For the case when a PDSCH group is not received at UE side and the UL DAI in UL grant DCI corresponding to the PDSCH group indicates a value not equal to 4, the following behavior is applied.
· NFI value for the PDSCH group is assumed to be non-toggled from the latest value.
· Payload size of the HARQ-ACK on PUSCH is determined by the indicated UL DAI itself without accumulating the HARQ-ACKs in the previous PUCCH occasion (similarly as for the case when UE only receives DL fallback DCI and the UE would transmit HARQ-ACK on PUCCH).

4. Conclusions
In this contribution, the remaining issues on UL channels and HARQ procedure for the NR-U were discussed, and the followings are proposed.

Proposal 1: For DCI format 0_0 transmitted in CSS, X bit size of FDRA field in the DCI format 0_0 is determined based on the SCS of the initial UL BWP.
· In case when the SCS of active UL BWP is different from that of initial BWP, some handling is required by considering the difference between X bit size of FDRA field in DCI format 0_0 and the required number of bits for PUSCH resource allocation.

Proposal #2: For the case when a PDSCH group is not received at UE side and the UL DAI in UL grant DCI corresponding to the PDSCH group indicates a value not equal to 4, the following behavior is applied.
· NFI value for the PDSCH group is assumed to be non-toggled from the latest value.
· Payload size of the HARQ-ACK on PUSCH is determined by the indicated UL DAI itself without accumulating the HARQ-ACKs in the previous PUCCH occasion (similarly as for the case when UE only receives DL fallback DCI and the UE would transmit HARQ-ACK on PUCCH).
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