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1 Introduction
In RAN1#107 meeting [1] , the discussion on NR-NTN has been concluded with following progress on the HARQ enhancements:

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, the views on remaining issues are discussed with consideration on the potential spec impacts.

2 Discussion on the enhancement of HARQ in NTN

2.1 Considerations on the HARQ codebook enhancements

According to the latest progress, the optimization on HARQ codebook Type-1/2/3 has been supported to minimize the UL report in case of the configuration of feedback-disabled HARQ process. In the previous meeting, there is still one pending issue regarding the counting of C-DAI and T-DAI for DCI of PDSCH with feedback disabled HARQ process including potential actions at UE side, and following proposal with two alts are considered:
· 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. 

· Up to the current PDCCH monitoring occasion, if all DCIs of PDSCH are associated with feedback disabled HARQ process, the value of C-DAI and T-DAI set to [image: image2.png]DL
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· Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.
In current spec [2], the Option-2 is supported by default. Regarding the Option-1, the main motivation is to improve the robustness of DCI detection but with restriction on gNB’s behavior.  In our view, such enhancement is not necessary since the gNB can be still aware of the miss detection of DCI with feedback-enabled HARQ process if no HARQ-ACK is received. Then, the following retransmission can also be send, which is similar as the situation that NACK is reported by UE for such occasion.
Proposal 1: In Type-2 codebook, no further enhancement is preferred regarding the counting of C-DAI and T-DAI value for the DCI of PDSCH with feedback-disabled HARQ processes.
2.2 Enhancement for the SPS

As highlighted above, in last meeting, the enhancement on the HARQ feedback for SPS activation has been introduced with FFS on the default behavior, i.e., if the report is not enabled. Regarding the following two alts, different specification impacts on the HARQ disabling mechanism is implied. More specifically, in Alt-2, a new mechanism to enable/disable the feedback of SPS PDSCH should be supported, which is different as configuration per HARQ process used for DG.
· 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
Based on the latest progress in RAN2#116-bis meeting, even with same mechanism for HARQ disabling for both DG and CG, it is still up to network implementation to ensure the proper configuration used by an SPS. Then, with consideration on the limited use case for SPS, especially for LEO, there is no need to further introduce the new mechanism for SPS and Alt-1 is preferred as default behavior. 
Agreements online:

1. 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 (no Stage 3 specification impact). FFS if a note in Stage 2 is needed 

2. It is up to network implementation to ensure proper configuration of HARQ mode for HARQ processes used by a CG configuration (no Stage 3 specification impact). FFS if a note in Stage 2 is needed

3. For HARQ process(es) configured with HARQ Mode B, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerUL is not started).

4. For HARQ process(es) configured with disabled HARQ feedback, blind retransmission relies on UE being in DRX Active Time via other means (i.e. drx-RetransmissionTimerDL is not started).

RAN2 understanding:

1. RAN2 understanding is that: in general, all HARQ processes used by an SPS configuration are configured with the same HARQ feedback enabled/disabled state. No specification impact. 

2. RAN2 understanding is that: in general, all HARQ processes used by a CG configuration are configured with the same HARQ state (e.g. A or B). No specification impact
Proposal 2: if the HARQ feedback for SPS activation is not additionally enabled by the network by RRC, the UE’s behavior on ACK/NACK reporting for the first SPS PDSCH after activation will be determined by the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process. 
3 Conclusions
In this contribution, the remaining issues on the HARQ procedure with consideration of the characteristics of NTN transmission are discussed with following observation and proposals:

Proposal 1: In Type-2 codebook, no further enhancement is preferred regarding the counting of C-DAI and T-DAI value for the DCI of PDSCH with feedback-disabled HARQ processes.

Proposal 2: if the HARQ feedback for SPS activation is not additionally enabled by the network by RRC, the UE’s behavior on ACK/NACK reporting for the first SPS PDSCH after activation will be determined by the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process. 
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