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Introduction
In RAN#86, Rel-17 Work Item on Solutions for NR to support non-terrestrial networks was approved with the following RAN1 objectives
Enhancing features to address the identified issues due to long propagation delays, large Doppler effects, and moving cells in NTN, the following should be specified:
· Timing relationship enhancements[RAN1,RAN2]
· Enhancements on UL time and frequency synchronization [RAN1,RAN2]
· HARQ
· Number of HARQ process [RAN1]
· Enabling / disabling of HARQ feedback as described in the TR 38.821 [RAN1&2]

In this paper, the remaining issues of the enhancements on HARQ for NTN scenarios are discussed. 

HARQ codebook enhancement

· Type-1 HARQ codebook
In RAN1#107_e, for Type-1 HARQ codebook, it was agreed that the UE will consistently report NACK-only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH [1].
	Agreement
For Type-1 HARQ codebook, the UE will consistently report NACK-only for the feedback-disabled HARQ process regardless of decoding results of corresponding PDSCH.


For Type-1 HARQ codebook, the following two case had been discussed in in the previous meetings.
· Case-1: if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE.
· Case-2: if only DCI carrying feedback-disabled HARQ process is detected by UE.
The occasions when only feedback-disabled HARQ processes are carried by DCI are rare. There is no need to introduce a “codebook dropping” rule for this case 2. Therefore, if only DCI carrying feedback-disabled HARQ process is detected by UE, the UE’s behavior is same as the case if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE.
Proposal 1: If only DCI carrying feedback-disabled HARQ process is detected by UE, the UE’s behavior is same as the case if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE.

· Type-2 HARQ codebook
In RAN1#106_e, the following agreement on Type-2 codebook in NTN had been achieved [2].
	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.
· 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 values of C-DAI and T-DAI can be used as assistance information for UE to know the miss detection of PDCCH scheduling the HARQ feedback enabled PDSCH for some cases. For the codebook generation, the UE should use the DAI in DCI of feedback-disabled HARQ process to detect if a previous DCI of feedback-enabled HARQ processes has been missed. If so, the UE should chose the HARQ codebook size based on the DAI in DCI of the feedback-disabled HARQ process, and the feedback-enabled HARQ process detected to be missed should be NACK. Misalignment between gNB and UE due to misdetection can be avoided by Option 1.
Proposal 2: 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. 

Furthermore, if all DCIs of PDSCH are associated with feedback disabled HARQ process, the value of C-DAI and T-DAI set to  and .
Proposal 3: if all DCIs of PDSCH are associated with feedback disabled HARQ process, the value of C-DAI and T-DAI set to  and .

· SPS PDSCH
In RAN1#107, it was agreed that HARQ feedback for SPS activation may be additionally enabled by the network by RRC configuration [1].
	Agreement
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]


When HARQ feedback for SPS activation is disabled, UE follows configuration of HARQ feedback enabled/disabled corresponding to the first SPS PDSCH after activation. In our view, the feedback-enable/disable is configured for SPS PDSCH, which could over-write the per HARQ process configuration. Therefore, we support that When HARQ feedback for SPS activation is disabled, UE follows the feedback-enabled/disabled configuration of the SPS PDSCH.
Proposal 4: When HARQ feedback for SPS activation is disabled, UE follows the feedback-enabled/disabled configuration of the SPS PDSCH.

Conclusion
As summary, we have the following proposals.
Proposal 1: If only DCI carrying feedback-disabled HARQ process is detected by UE, the UE’s behavior is same as the case if DCIs carrying the feedback-disabled and feedback-enabled HARQ processes are detected by UE.
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