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1. [bookmark: _Ref490222521][bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In RAN1#106bis e-meeting, the following agreement and conclusion on HARQ enhancement were achieved [1]:
	Agreement:
For DCI indicating SPS PDSCH release, HARQ-ACK report is as in Rel-16.

Conclusion:
· For DCI 0-0/1-0, no enhancement to support indication of more than 16 HARQ processes is considered in Rel-17.



In this contribution, we provide our considerations on the remaining issues of HARQ-ACK codebook and SPS PDSCH with feedback-disabled HARQ processes in NR-NTN.
2. Discussion
2.1. [bookmark: _Hlk83217282]HARQ-ACK codebook enhancement for disabling HARQ 
Due to the disabling/enabling HARQ feedback per HARQ process, the HARQ-ACK codebook scheme with feedback-disabled HARQ processes should be further discussed. 
For Type-1 HARQ-ACK codebook, two different situations for one HARQ-ACK reporting occasion were discussed in the previous meetings.
One situation is that, within the [image: ]occasions of candidate PDSCH receptions, both feedback-enabled HARQ processes and feedback-disabled HARQ processes are received by UE. The following two options were proposed:
· Option-1: The UE will report NACK only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH
· Option-2: The UE will report NACK/ACK for the feedback-disabled HARQ process depending on the decoding results of corresponding PDSCH
For option-1, the proposed benefit is to get the decoding performance gain through predefined NACK bits in the HARQ-ACK codebook. In our understanding, the locations of the predefined NACK bits are variable according to the scheduling of feedback-disabled HARQ processes, which is hard to be specified regardless of spec effort. Thus, the unclear decoding performance gain is difficult to be harvested.  
Option-2 is the legacy behavior for UE. In our understanding, one of the motivations of disabling HARQ feedback is to reduce the transmission latency and then enhance the system throughput. Thus, the ACK/NACK information is also helpful for the network to adjust the scheduling strategies, such as MCS or aggregation factor, which can be up to NW implementation. Especially for NTN scenarios, where uplink coverage is limited in most time, UL transmission with this kind of assistant information is more meaningful. Meanwhile, UE always need to decode the PDSCH reception and then deliver the received TB to upper layer, which means the always available ACK/NACK information regardless of disabling/enabling of HARQ processes. So, we prefer Option-2.
The other situation is that, within the [image: ] occasion of candidate PDSCH receptions, only feedback-disabled HARQ processes are received by UE, including dynamic PDSCH and/or SPS PDSCH. There are two different cases in this situation. One case is that only feedback-disabled HARQ processes are scheduled and transmitted, where the UE is not expected to report HARQ-ACK information feedback except for other information multiplexed in the same UCI. The other case is that feedback-enabled HARQ processes are scheduled and transmitted by gNB but missed detection by UE. If not receiving the relevant HARQ-ACK information feedback, the gNB can realize the missed detection of the feedback-enabled HARQ processes. Thus, for both the two cases, the UE can skip the disabled HARQ-ACK feedback without confusion between gNB and UE, which is beneficial for the UE power saving and the uplink interference decreasing.
Proposal 1: For Type-1 codebook, if both feedback-enabled HARQ processes and feedback-disabled HARQ processes are received by UE, support the legacy behaviour.
Proposal 2: For Type-1 codebook, if only feedback-disabled HARQ processes are received by UE (including dynamic PDSCH and/or SPS PDSCH), the UE skips the HARQ-ACK codebook feedback except for other information multiplexed in the same UCI.
For Type-2 HARQ-ACK codebook, the remaining issue is the DAI value of DCI scheduling feedback-disabled HARQ processes. The following two options were discussed in the previous meetings:
· Option-1: The C-DAI and T-DAI are the same of the C-DAI and T-DAI of the most recent DCI of PDSCH with feedback-enabled processes, despite they are not incremented.
· For codebook generation, the UE assume that the C-DAI and T-DAI of the DCI of PDSCH with feedback-disabled process is the same as the C-DAI and T-DAI of the most recently transmitted DCI of PDSCH with feedback-enabled process by gNB.
· FFS: the case that all DCIs of PDSCH are associated with feedback-disabled HARQ process.
· Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.
For option-1, the benefit is to enhance the reliability of the DAI of DCI scheduling feedback-enabled HARQ processes, especially if missing the last DCI scheduling feedback-enabled HARQ processes. As for the FFS, one key point is that if all DCIs are associated with feedback-disabled HARQ process, what is the meaning of “most recently transmitted DCI of PDSCH with feedback-enabled process” and how to count the DAI. Refer to the chapter 9.1.3 of TS 38.213, there is no default value for the counter DAI and total DAI, the value of [image: ] or [image: ]is at least “1”. As Option-1, without changing the mapping rule between the value of DAI and DAI bits filed, UE will be confused whether feedback-enabled HARQ process is missed. For example, if all DCIs of PDSCH are associated with feedback-disabled HARQ process, but the value of [image: ] or [image: ]is at least “1” indicated by the DAI field of the DCI of PDSCH associated with feedback-disabled HARQ process, then UE may determine the HARQ-ACK codebook according to the value of [image: ] or [image: ], but actually no DCI of PDSCH associated with feedback-enabled HARQ process is transmitted. Thus, the mapping rule between the value of DAI and DAI bits filed needs to be enhanced to support both with and without DCI of PDSCH associated with feedback-enabled HARQ process. Considering the timeline of release 17 NR NTN and the minimum impact on the current spec., we more prefer option-2.
Proposal 3: For Type-2 codebook, DAI counts only DCI of PDSCH associated with feedback-enabled HARQ processes and SPS PDSCH release.
Proposal 4: For the DCI of PDSCH with feedback-disabled HARQ processes, the C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.
For Type-3 HARQ-ACK codebook, which is introduced for unlicensed spectrum to report the HARQ-ACK information of all the configured HARQ processes for each report occasions, NTN is not a typical scenario. It will cause large unnecessary redundancy for HARQ-ACK feedback if most of HARQ processes are configured with disabled HARQ feedback. A straightforward way is that UE does not feedback the disabled HARQ processes to reduce the size of HARQ-ACK codebook. That is, UE only needs to feedback HARQ-ACK information in the type-3 HARQ-ACK codebook for all enabled HARQ processes in one shot. 
Proposal 5: For Type-3 HARQ-ACK codebook, HARQ-ACK codebook only includes HARQ-ACK information for all the feedback-enabled HARQ processes in one shot.
2.2. SPS PDSCH
For SPS PDSCH transmission, the remaining issues about the HARQ-ACK feedback of the SPS activation PDSCH need to be further discussed.
The first issue is whether to report the HARQ-ACK information for the SPS activation PDSCH. From our consideration, if the SPS activation PDSCH is feedback-disabled and UE misses the corresponding scheduling DCI, the gNB transmits the subsequent SPS PDSCHs but UE would not receive, which would cause resource waste and traffic packets loss. Thus reporting the HARQ-ACK information for the SPS activation PDSCH is necessary.
The second issue is how to indicate the HARQ-ACK feedback for the SPS activation PDSCH. Some solutions can be considered to solve this issue. Solution-1 is that the gNB schedules the SPS activation PDSCH with feedback-enabled HARQ process. There are some following different cases for this solution:  
· case1: SPS period is large than HARQ RTT, there is no additional problem.
· case2: SPS period is smaller than HARQ RTT, all HARQ are enabled in the SPS config. The number of HARQ processes may be not enough, resulting in HARQ stalling, especially for GEO scenarios.
· case3: SPS period is smaller than HARQ RTT, in order to avoid the HARQ stalling, feedback-disabled HARQ processes would be configured. Then in one SPS config, the feedback-disabled HARQ process can be transmitted according to the SPS period but the feedback-enabled HARQ process cannot transmit another SPS PDSCH until the HARQ-ACK feedback for the last SPS PDSCH of this HARQ process is received, resulting in missing some transmission occasion according to the SPS period. This is confusing for the traffic transmission, especially for the periodic traffic, some traffic packets may be discarded.
[bookmark: OLE_LINK1]Solution-2 is that HARQ-ACK information is reported by UE regardless of the disabling/enabling HARQ configuration of the SPS activation PDSCH. Comparing to Solution-1, feedback-disabled HARQ process can be scheduled to transmit SPS activation PDSCH and same disabling/enabling HARQ configuration can be achieved in the SPS config to support SPS transmission with small SPS period.
Base on the second issue, the third issue is when to transmit the second SPS PDSCH when SPS period is smaller than HARQ RTT. In our consideration, it is better not to change the SPS periodic transmission behavior. In other words, the second and subsequent SPS PDSCHs are transmitted according to current spec. If NACK of SPS activation PDSCH is received, the gNB can re-schedule the SPS activation PDSCH and the SPS PDSCHs transmitted before the NACK reception.
Proposal 6: For SPS activation PDSCH, DAI is increased and HARQ-ACK information is reported by UE regardless of disabling/enabling HARQ configuration.
· The SPS period is kept for the subsequent SPS PDSCHs.
3. Conclusion
In this contribution, we provide our views on the remaining issues of HARQ-ACK codebook and SPS PDSCH with feedback-disabled HARQ processes with the following proposals:
Proposal 1: For Type-1 codebook, if both feedback-enabled HARQ processes and feedback-disabled HARQ processes are received by UE, support the legacy behaviour.
Proposal 2: For Type-1 codebook, if only feedback-disabled HARQ processes are received by UE (including dynamic PDSCH and/or SPS PDSCH), the UE skips the HARQ-ACK codebook feedback except for other information multiplexed in the same UCI.
Proposal 3: For Type-2 codebook, DAI counts only DCI of PDSCH associated with feedback-enabled HARQ processes and SPS PDSCH release.
Proposal 4: For the DCI of PDSCH with feedback-disabled HARQ processes, the C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.
Proposal 5: For Type-3 HARQ-ACK codebook, HARQ-ACK codebook only includes HARQ-ACK information for all the feedback-enabled HARQ processes in one shot.
[bookmark: _GoBack]Proposal 6: For SPS activation PDSCH, DAI is increased and HARQ-ACK information is reported by UE regardless of disabling/enabling HARQ configuration.
· The SPS period is kept for the subsequent SPS PDSCHs.
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