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1. Introduction
  This contribution discusses the remaining issues on HARQ enhancement in Rel-17 NTN, and provide a text proposal for TS 38.213. 

2. Discussions  
Type-2 HARQ-ACK codebook enhancement 
During past meetings, it was intensively discussed how to treat the details of C-DAI and T-DAI counting for DCI of PDSCH with feedback-disabled HARQ processes. Regarding this issue, following proposal was listed, but it fails to reach consensus.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. 
· Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.



 In order to ensure the reliability for HARQ feedback-disabled processes, C-DAI and T-DAI can be given their true values. In other words, the UE assume that the C-DAI and T-DAI of the DCI of PDSCH with feedback-disabled process is the same as the C-DAI and T-DAI of the most recently transmitted DCI of PDSCH with feedback-enabled process by gNB. Based on the above discussion, our preference is option 1. Another remaining issue of option 1 is how to handle the case where all DCIs scheduling PDSCHs are with disabled HARQ processes or the first DCI scheduling PDSCH is associated with disabled HARQ process. In this regard, there might be some issues such as 1) whether or not to read the C-DAI value in scheduling DCI, 2) what is the initial C-DAI value if UE reads the C-DAI in scheduling DCI, and 3) whether to construct corresponding ACK/NACK payload and transmit ACK/NACK feedback. 
 
Proposal 1. For Type-2 HARQ-ACK codebook generation, the UE assume that the C-DAI and T-DAI of the DCI of PDSCH with feedback-disabled process is the same as the C-DAI and T-DAI of the most recently transmitted DCI of PDSCH with feedback-enabled process by gNB.
· FFS: the case that all DCIs of PDSCH are associated with feedback-disabled HARQ process.

SPS PDSCH 
In the RAN1#107-e meeting, following agreement regarding on SPS PDSCH activation was made as: 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]


The remaining issue is whether or not to allow HARQ feedback enabling and disabling per SPS configuration. Normally, SPS service such as VoIP is used to save the overhead of PDCCH. The quality of SPS service may be almost the same for the all PDSCHs associated with SPS configuration, thus HARQ feedback enabling/disabling per configuration seems efficient way. However, it also can be managed by network implementation with per-process HARQ feedback enabling/disabling. Besides, regarding this issue, RAN2 already made some agreement in RAN2 #116b-e as in [1]. Therefore, Alt-1 seems sufficient. 

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. For SPS PDSCH, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process.  

Text proposals for TS 38.213
In the most recent CR for TS 38.213 [2], in section 9.1.3.1, there is no description regarding on the DAI counts for Type-2 HARQ-ACK codebook. As discussed in section 2.1, in order to ensure the reliability for HARQ feedback-disabled processes, DAI values should be based on feedback-enabled processes. Therefore, we provide following text proposal. 

Proposal 3: Adopt following text proposal. [bookmark: _Ref500250940][bookmark: _Toc12021473][bookmark: _Toc20311585][bookmark: _Toc26719410][bookmark: _Toc29894843][bookmark: _Toc29899142][bookmark: _Toc29899560][bookmark: _Toc29917297][bookmark: _Toc36498171][bookmark: _Toc45699197][bookmark: _Toc83289669]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) of PDSCH(s) providing a transport block for a HARQ process with enabled HARQ information, SPS PDSCH release or SCell dormancy indication associated with DCI formats is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.
Denote by  the number of bits for the counter DAI and set . Denote by  the value of the counter DAI in a DCI format scheduling PDSCH reception of PDSCH providing a transport block for a HARQ process with enabled HARQ information, SPS PDSCH release or SCell dormancy indication on serving cell  in PDCCH monitoring occasion  according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by  the value of the total DAI in a DCI format in PDCCH monitoring occasion  according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion . A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.



3. Conclusion
In this contribution, we discussed on the remaining issues on HARQ enhancements in Rel-17 NTN. Based on the above discussion, we have following proposals:

Proposal 1. For Type-2 HARQ-ACK codebook generation, the UE assume that the C-DAI and T-DAI of the DCI of PDSCH with feedback-disabled process is the same as the C-DAI and T-DAI of the most recently transmitted DCI of PDSCH with feedback-enabled process by gNB.
· FFS: the case that all DCIs of PDSCH are associated with feedback-disabled HARQ process.
Proposal 2. For SPS PDSCH, UE follows the per-process configuration of HARQ feedback enabled/disabled for the associated HARQ process.  
Proposal 3: Adopt following text proposal. 9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) of PDSCH(s) providing a transport block for a HARQ process with enabled HARQ information, SPS PDSCH release or SCell dormancy indication associated with DCI formats is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided coresetPoolIndex or is provided coresetPoolIndex with value 0 for one or more first CORESETs and is provided coresetPoolIndex with value 1 for one or more second CORESETs, and is provided ackNackFeedbackMode = joint, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.
Denote by  the number of bits for the counter DAI and set . Denote by  the value of the counter DAI in a DCI format scheduling PDSCH reception of PDSCH providing a transport block for a HARQ process with enabled HARQ information, SPS PDSCH release or SCell dormancy indication on serving cell  in PDCCH monitoring occasion  according to Table 9.1.3-1 or Table 9.1.3-1A. Denote by  the value of the total DAI in a DCI format in PDCCH monitoring occasion  according to Table 9.1.3-1. The UE assumes a same value of total DAI in all DCI formats that include a total DAI field in PDCCH monitoring occasion . A UE does not expect to multiplex, in a same Type-2 HARQ-ACK codebook, HARQ-ACK information that is in response to detection of DCI formats with different number of bits for the counter DAI field.
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