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1	Introduction
This document is for the purpose of NR-U maintenance under the HARQ enhancement agenda item.
[bookmark: _Ref178064866]2	Discussion
2.1	Out-of-Order issue for NNK1 (Issue C3 [1])
During RAN1#101e, the scenario illustrated in figure 1 was brought up. 
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Figure 1: potential issues when nnk1 is used when DL SPS is configured

In this scenario, the PDSCH1 is scheduled by a DCI that indicates nnk1. Later DCI for PDSCH 2 is not detected, which causes potential issues related to the timing for the feedback for PDSCH1. When a UE is configured with DL SPS, similar cases may happen regardless if any PDCCH misdetection occurs. 
Before analyzing the highlighted error case, we first would like to consider the case where a PDSCH is scheduled by a DCI that indicates nnk1 is followed by SPS PDSCH. During last meeting some companies proposed that in this case, the UE multiplexes the corresponding HARQ-ACK information for the dynamically scheduled PDSCH in the PUCCH or PUSCH transmission that carries the feedback for SPS PDSCH.  Before questioning the applicability of this solution, we question the need to indicate nnk1 in the first place if the gNB is aware of an upcoming PUCCH occasion and does not plan to schedule any further dynamic PDSCHs. Fundamentally, NNK1 was motivated for the cases when the gNB wants to include the feedback for PDSCHs in which there is not enough processing time in the next shared COT for which the actual timing is not known yet. In our view, there is no need to include an expectation in the specification for cases where there is no fundamental need to indicate nnk1 in the first place. This can be easily avoided by the gNB, in the same why it avoided OOO when DL SPS is configured even before the introduction of nnk1.
Now, for the error case in the example above, our understanding of the rel-15 behaviour is that the UE is not expected to send out of order HARQ. If the UE misses PDCCH for PDSCH2, the UE is not expected to include the feedback in PUCCH2 when there is another PDSCH (SPS PDSCH) that points to an earlier PUCCH (PUCCH1). Hence, the error should not propagate to the second PUCCH.
In fact, if the missed PDCCH indicated a PUCCH that is earlier in time than PUCCH 1, the proposed solution will yield to erroneous codebook in PUCCH1. In our view, there is no need to do any changes to the specification to cover those cases.
No specification changes are needed to handle C3 issue. 
2.1	NFI value for non-scheduled group in UL DAI (Issue A16 [2])
If the higher layer UL-TotalDAI-Included-r16 is enabled, the UL DCI (1_0) includes the DAI value for both groups. Referring to the UL DCI only, it is not possible to know if feedback for one group or two groups is expected. It has to be read in conjunction with at least one previously detected DL DCI that indicates value of q and refers to the same PUCCH occasion. Otherwise, due to lack of information (NFI specifically), the UE has no means to know if the indicated UL DAI values correspond to new PDSCH, or retransmission of feedback is also expected by the gNB, even for the case of feedback for one group is requested. Hence, the gNB should avoid using UL DCI to trigger a retransmission of HARQ feedback in a PUCCH occasion, without transmitting any other DL DCIs scheduling PDSCHs with PDSCH-to-HARQ_feedback timing field values indicating same PUCCH transmission occasion. 
This situation is very similar to the case when only fall-back DCI(s) are detected. To resolve that issue, the UE does not make any assumption about the NFI values, because such as assumption can lead to misalignment between gNB and UE. Instead, the UE determine the codebook according to rel-15 behavior. 
Following the same reasoning here, the UE should not make any assumption about the NFI if DL DCI scheduling the PDSCH group is not detected. If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
[bookmark: _Ref40355554]If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
 
3	Conclusion
In this contribution, the following proposals are made: 
1. [bookmark: _In-sequence_SDU_delivery][bookmark: _GoBack]       No specification changes are needed to handle C3 issue. 
If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK    information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
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