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Introduction
The work item on solutions for NR to support non-terrestrial networks (NTN) was approved at RAN#86 in [1] and one objective is to specify HARQ enhancements for NTN. More specifically, according to the WID [1], HARQ enhancements as follows should be specified in RAN1:
· Number of HARQ process 
· Enabling / disabling of HARQ feedback as described in the TR 38.821 
In this contribution, we discuss our views on the remaining issues of HARQ enhancements.
Discussion 
[bookmark: _Ref86257046]Enhancement on Type-2 Codebook
In RAN1#102-e meeting, it was agreed that enabling/disabling on HARQ feedback for downlink transmission should be at least configurable per HARQ process via UE specific RRC signalling. To avoid redundant feedback overhead, following agreements were made in relation to Type-2 HARQ-ACK codebook enhancement in RAN1#106-e meeting. 
Agreement:
For the DCI of PDSCH with feedback-disabled HARQ processes, only one of following is supported for Type-2 codebook:
· Option-1: The C-DAI and T-DAI are the count of feedback-enabled processes, despite they are not incremented, and are taken into account by the UE for type 2 codebook generation.
· [bookmark: _Hlk83021122]Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.

In the previous RAN1 meeting, there were heavy discussions on the enhancement of the Type-2 codebook. The motivation to support Option-1 is to mitigate the impacts of DCI missing detection. However, Option-1 will introduce significant specification impacts; meanwhile. Comparing with the changes will be introduces to the specs, the benefit of Option-1 is not that strong. Since Type-2 HARQ-ACK codebook does not include HARQ-ACK of PDSCH with feedback-disabled HARQ processes, the T-DAI and C-DAI of these processes should be ignored by the UE. The gNB can use any value for these processes.
Proposal 1 [bookmark: _Ref95205095][bookmark: _Ref86434560]Regarding the potential enhancement will be introduce to type-2 codebook, comparing with Option-1, we slightly prefer Option-2. 

SPS PDSCH
In RAN1 106bis and RAN1 107 e-meeting, the following agreements have been made: 
Agreement in RAN1 in 106bis: 
For DCI indicating SPS PDSCH release, HARQ-ACK report is as in Rel-16.
Agreement in RAN1 in 107:
HARQ feedback for SPS activation may be additionally enabled by the network by RRC configuration.
· If enabled, UE reports ACK/NACK for the first SPS PDSCH after activation, regardless of whether HARQ feedback is enabled or disabled corresponding to the first SPS PDSCH after activation
· Otherwise, UE follows configuration of HARQ feedback enabled/disabled corresponding to the first SPS PDSCH after activation, 
· FFS between Alt1 and Alt2
· [Alt-1: UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process
· Alt-2: UE follows the feedback-enabled/disabled configuration of the SPS PDSCH]

For the legacy configuration of SPS, according to TS 38.213, in general, the HARQ process ID of SPS PDSCH is determined based on the following rules. 
‘the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].’ 
In the equation, nrofHARQ-Processes IE is configured by RRC signalling. 
The HARQ process ID of the SPS PDSCH is determined by the UE based on the above equation with considering the ‘current slot number’ of the SPS PDSCH. It would be not sensible to configure the HARQ-feedback of the SPS PDSCH per HARQ process, because the HARQ process ID is not determined before the SPS PDSCHs are activated/received. Configure specific HARQ process(es) for SPS transmission in advance will introduce restriction to transmission scheduling and change the current rules. 
Furthermore, as it has been mentioned some companies in the previous discussion, the QoS/service requirement should be the same for a SPS transmission. If multiple HARQ processes will be deployed for one SPS configuration, there is no need to configure the HARQ-feedback differently. The configuration of the HARQ-feedback enabling/ disenabling could be included in the legacy SPS configuration related IE in RRC signalling. Therefore, that the feedback for the HARQ process associated to SPS PDSCH can be configured per SPS configuration. The UE follows the feedback-enabled/disabled configuration of the SPS PDSCH. 
Proposal 2 [bookmark: _Ref95205121]UE follows the feedback-enabled/disabled configuration of the SPS PDSCH after SPS activation. 

Conclusion 
From the discussion, we have the following observations and proposals:
Proposal 1. Regarding the potential enhancement will be introduce to type-2 codebook, comparing with Option-1, we slightly prefer Option-2.
Proposal 2. UE follows the feedback-enabled/disabled configuration of the SPS PDSCH after SPS activation.
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