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[bookmark: _Hlk521259925]In RAN1 #107-e meeting, several agreements were achieved on enhancements on HARQ for NTN [1].
	Agreement
The bit-fields related to the HARQ-ACK feedback (i.e., PRI, PUSCH-to-HARQ_feedback timing, DAI) are unchanged for the DCI of PDSCH with feedback-disabled HARQ process in Rel-17 with the same interpretation from UE as for feedback-enabled HARQ process
· Note: The interpretation regarding the DAI for Type-2 codebook is up to the progress of codebook design.

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.

Agreement
For Type-3 HARQ codebook in NTN, the UE should skip the codebook feedback for a feedback-disabled HARQ processes
Note: The Type-3 codebook size is reduced by excluding the bit positions of disabled HARQ processes

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]



In this contribution, we will discuss on remaining issues on enhancements on HARQ for NTN.
Discussion
Issue-1: HARQ codebook enhancements
Enhancement on Type-2 Codebook
In RAN1 #107-e meeting, Moderator suggested the following proposal for enhancement on Type-2 Codebook [2].
	[Initial Proposal 1.2.2-1]
For the DCI of PDSCH with feedback-disabled HARQ processes, one of following Options is supported:
·   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 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. 
·   if all DCIs of PDSCH are associated with feedback disabled HARQ process,
· Alt-1: The value of C-DAI and T-DAI set to  and 
· Alt-2: (proponent are encouraged to provide the detailed solution if there is concern on Alt-1)
·   Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.


We support Option 1 of the above proposal to relieve the last DCI missing issue. 
Regarding in the bellowing cases, gNB may expect different HARQ-ACK feedback behavior, while the UE cannot distinguish.
· Case 1: the first DCI is with feedback-enabled HARQ process and other DCIs are with feedback-disabled HARQ processes, and the first DCI is missing detected;
· Case 2: all DCIs are with feedback-disabled HARQ processes.
To achieve the same understanding between gNB and UE on the Type-2 HARQ codebook size, Alt-1 in Option 1 is fine to us.
Proposal 1: For the DCI of PDSCH with feedback-disabled HARQ processes, 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 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. 
· if all DCIs of PDSCH are associated with feedback disabled HARQ process,
· Alt-1: The value of C-DAI and T-DAI set to  and 
Issue-2: SPS PDSCH
In RAN1 #107-e meeting, the following agreement for SPS PDSCH transmission was achieved, and there are some details of UE behaviors need to be further discussed.
	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]



For SPS PDSCH transmission, both Alt-1 and Alt-2 can be considered, wherein,
· Alt-2 is preferred with less spec impact.
· In order to configure the same enable/disable configuration for all SPS PDSCH in a SPS configuration to satisfy the QoS requirement for SPS traffic, Alt-2 is also preferred. Otherwise, the scheduling flexibility for non SPS PDSCH may be restricted since some enable/disable HARQ processes are reserved by SPS PDSCH.
Proposal 2: For the SPS PDSCH transmission that not additionally enabled by the network by RRC configuration, both of following configurations can be supported:
· 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.
Conclusions
In this contribution, we share our views on related issues on enhancements on HARQ for NTN. The observations and proposals are summarized as follows:
Proposal 1: For the DCI of PDSCH with feedback-disabled HARQ processes, 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 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. 
· if all DCIs of PDSCH are associated with feedback disabled HARQ process,
· Alt-1: The value of C-DAI and T-DAI set to  and 
Proposal 2: For the SPS PDSCH transmission if not additionally enabled by the network by RRC configuration, both of following configurations should be supported:
· Alt-1: UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process.
· [bookmark: _GoBack]Alt-2: UE follows the feedback-enabled/disabled configuration of the SPS PDSCH.
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