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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
In RAN1#107-e, some agreements have been achieved to enhance 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 discuss some remaining issues on HARQ enhancement for NTN.

[bookmark: _Ref129681832]Discussion

[bookmark: OLE_LINK48]Enhancement on Type-2 Codebook

[bookmark: OLE_LINK22][bookmark: OLE_LINK21]In Type-2 codebook, C-DAI and T-DAI are designed to count the feedback-enabled processes. For the bits in Type-2 codebook corresponding to feedback-disabled HARQ processes, there are two candidate options:
· Option-1: The C-DAI with feedback-disabled HARQ process is same as the most recent (previous) C-DAI with feedback-enabled process. The T-DAI with feedback-disabled HARQ process is same as the T-DAI with feedback-enabled HARQ processes in the the same monitoring occasion. 
· Option-2: The C-DAI and T-DAI corresponding to feedback-disabled HARQ processes are not defined.
In our view, Option-1 is preferred, because it can benefit in addressing the last DCI missing issue. 
[bookmark: _Hlk78322523]An example is shown in Figure 1. If the C-DAI and T-DAI pair of (5,5) corresponding to the last  feedback-disabled HARQ process is missing, they can be recovered by other C-DAI and T-DAI pairs in the last monitoring occasion.
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Figure 1: Type2 codebook with Option-1

Observation 1: For Type 2 HARQ-ACK codebook in NTN, the C-DAI and T-DAI of PDSCH with feedback-disabled process can be used to address the last DCI missing issue.

Proposal 1: For Type 2 HARQ-ACK codebook in NTN, the C-DAI with feedback-disabled HARQ process is same as the most recent (previous) C-DAI with feedback-enabled process, and the T-DAI with feedback-disabled HARQ process is same as the T-DAI with feedback-enabled HARQ processes in the the same monitoring occasion. 

In case feedback-disabled processes appear before the very first feedback-enabled process in the Type-2 codebook, there is no ‘previous C-DAI with feedback-enabled process’ for the first one or multiple of C-DAI with feedback-disabled processes, then 0 should be used for these C-DAI with feedback-disabled processes. 
Consider that two bits are used to express values {1,2,3,4}, DAI = 1 is expressed with ‘00’, DAI = 4 is expressed with ‘11’, DAI=0 should be expressed as same as DAI=4。

Proposal 2: In case C-DAI with feedback-disabled processes appears before the first C-DAI with feedback-enabled process in the Type-2 codebook, the C-DAI is set to 4.


Configuration of HARQ feedback enabled/disabled of the SPS PDSCH
In #107-e, the following agreement were made:

	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]





Firstly, it should be presumed that all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. 

For Alt-1, HARQ processes used in SPS transmission are limited to the per-process configuration of HARQ. The processes have to be chosen to match with the feedback enable/disable requirement for the SPS. Therefore numbers of HARQ processes are limited and flexibility in usage is lost.
For Alt-2, UE follows the feedback-enabled/disabled configuration of the SPS PDSCH. The feedback-enabled/disabled configuration of the SPS PDSCH can overwrite the per-process configuration of HARQ processes. 

RAN2’s agreement: [ It is up to network implementation to ensure proper configuration of HARQ feedback (i.e. enabled or disabled) for HARQ processes used by an SPS configuration]. 

From our point of view, Alt-2 is preferred if the ‘overwrite’ mentioned above can be deemed as a proper configuration. Otherwise Alt-1 should be taken.

Proposal 3: For SPS and after SPS activation, it is preferred that UE follows the feedback-enabled/disabled configuration of the SPS PDSCH, i.e., the feedback-enabled/disabled configuration of the SPS PDSCH can overwrite the per-process configuration of HARQ processes. The premise is that RAN2 have the same understanding. Otherwise, UE shall follow the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process.


Conclusions
In this contribution, we discussed remaining issues on enhancements for HARQ procedures in NTN. The following observations and proposals are concluded:

Observation 1: For Type 2 HARQ-ACK codebook in NTN, the C-DAI and T-DAI of PDSCH with feedback-disabled process can be used to address the last DCI missing issue.

Proposal 1: For Type 2 HARQ-ACK codebook in NTN, the C-DAI with feedback-disabled HARQ process is same as the most recent (previous) C-DAI with feedback-enabled process, and the T-DAI with feedback-disabled HARQ process is same as the T-DAI with feedback-enabled HARQ processes in the the same monitoring occasion. 

Proposal 2: In case C-DAI with feedback-disabled processes appears before the first C-DAI with feedback-enabled process in the Type-2 codebook, the C-DAI is set to 4.
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Proposal 3: For SPS and after SPS activation, it is preferred that UE follows the feedback-enabled/disabled configuration of the SPS PDSCH, i.e., the feedback-enabled/disabled configuration of the SPS PDSCH can overwrite the per-process configuration of HARQ processes. The premise is that RAN2 have the same understanding. Otherwise, UE shall follow the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process.
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