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Introduction
As mentioned in status report in RAN#94-e [1], Type-2 HARQ codebook enhancements and HARQ feedback for SPS activation have not been concluded and need further discussions for Rel.17 NTN. In this contribution, we discuss these issues.
Type-2 HARQ codebook enhancements
The following was agreed on type 2 HARQ-ACK codebook in RAN1#106-e. 
	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.


As RAN1 did not reach the conclusion in RAN1#107-e, whether to adopt Option-1 or Option-2 should be concluded. 
In option 1, for the determination of HARQ-ACK codebook size, UE can use the DAIs in the DCIs that schedule feedback-disabled processes in addition to DAIs for feedback-enabled processes. Probability of HARQ-ACK codebook size misalignment between gNB and UE due to UE’s misdetection of the DCI can be alleviated because UE can determine the total number of HARQ-ACK bits up to the current slot from the DAI indicated in the DCI that schedules feedback-disabled process even if the UE misdetects another DCI in the slot. Therefore, we prefer Option-1. 
In the current specification (TS38.213 Table 9.1.3-1, copied below), there are no entries to indicate the number of {serving cell, PDCCH monitoring occasion}-pair(s), i.e. Y, is zero as Y≥1 is described. Therefore, for DAI field in the DCI of PDSCH with feedback-disabled process, DAI indication when there are no DCI of PDSCH with feedback-enabled process before the reception of DCI of PDSCH with feedback-disabled process (i.e. when the number of HARQ-ACKs is zero) would need to be specified. DAI 1,1 is indicated for  (or )=0 and Y=0 is the simplest option i.e. just to describe "Y≥0 when DCI of PDSCH with feedback-disabled HARQ processes is enabled" as it is aligned with the other existing modulo operation equation. 
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Proposal 1: C-DAI and T-DAI in the DCI of PDSCH with feedback-disabled process are the count of feedback-enabled processes (Option-1) 
Proposal 2: When the number of HARQ-ACKs is zero, DAI 1,1 is indicated in the DCI of PDSCH with feedback-disabled process.

HARQ feedback configuration for SPS  
It was discussed how to configure HARQ feedback enabling/disabling for SPS in RAN1#106-e. The following proposal was made by the feature lead, but not discussed maturely.  
	[Updated Initial Proposal 2-5-a] 
For SPS PDSCH, one of following should be supported:
· Option-1: All HARQ process associated to SPS PDSCH should be feedback-enabled
· Option-2: The feedback for the HARQ process associated to SPS PDSCH can be disabled by RRC configuration per HARQ process.
· Option-3: The feedback for the HARQ process associated to SPS PDSCH can be disabled by RRC configuration per SPS configuration.


In RAN1#107-e, the following agreement was made on HARQ feedback for SPS activation. 
	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]


Whether to adopt Alt-1 or Alt-2 in above HARQ feedback for SPS activation agreement would depend on whether to adopt Option-2 or Option-3 in the above proposal 2-5-a on HARQ-feedback configuration of SPS PDSCH. Therefore, at first, we discuss Option-1, 2 and 3 for HARQ-feedback configuration of SPS PDSCH. 
Option-1 is not preferable and unnecessary restriction as described below. If feedback enabled process need to be used for SPS PDSCH, too many HARQ processes might need to be configured for SPS PDSCH because separate HARQ processes would be used within the RTT. For example, the maximum RTT for GEO is around 540ms [TR38.821]. For 10ms SPS periodicity, 54 HARQ processes are necessary, but it’s not possible with the maximum 32 HARQ processes. 
On Option-2 or Option-3, the number of HARQ processes for a SPS configuration (nrofHARQ-Processes) is configured in the SPS configuration. HARQ process ID for SPS PDSCH depends on the slot number used for the transmission, and calculated by the following equation as in TS38.821. 
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes + harq-ProcID-Offset
Because the data traffic characteristic of the same SPS configuration is the same regardless of the transmission timing of SPS PDSCH, the HARQ feedback configuration should be the same for all SPS PDSCHs belonging to the same SPS configuration. Therefore, it would be preferable to configure HARQ feedback enabling/disabling for SPS PDSCH by SPS configuration as Option-3. 
Proposal 3: HARQ feedback-enabling/disabling for SPS PDSCH is configured per SPS configuration (Option-3). 
Regarding Alt-1 or Alt-2 on the HARQ-feedback for SPS activation if the HARQ-feedback for SPS activation is disabled by RRC configuration, because HARQ feedback-enabling/disabling for SPS PDSCH is configured per SPS configuration regardless of per-process configuration of HARQ-feedback in our view as described above, UE should follow the feedback-enable/disabled configuration of the SPS PDSCH (i.e. Alt-2). 
Proposal 4: if the HARQ-feedback for SPS activation is disabled by RRC configuration, UE should follow the feedback-enable/disabled configuration of the SPS PDSCH (i.e. Alt-2)

Conclusion 
We discussed issues related to HARQ enhancement in Rel.17 NTN. We propose the following. 
Proposal 1: C-DAI and T-DAI in the DCI of PDSCH with feedback-disabled process are the count of feedback-enabled processes (Option-1) 
Proposal 2: When the number of HARQ-ACKs is zero, DAI 1,1 is indicated in the DCI of PDSCH with feedback-disabled process.
Proposal 3: HARQ feedback-enabling/disabling for SPS PDSCH is configured per SPS configuration. 
Proposal 4: if the HARQ-feedback for SPS activation is disabled by RRC configuration, UE should follow the feedback-enable/disabled configuration of the SPS PDSCH (i.e. Alt-2)
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Table 9.1.3-1: Value of counter DAI for N2%,, = 2 and of total DAI <

Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which

m DAl VR or VRL PDSCH transmission(s) associated with PDCCH or PDCCH indicating
MSB, LSB: CDA! T-DAI SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is
present, denotedas ¥ and ¥ > 1
A 0,0 1 (Y—D)modTp+1=1
A 0,1 2 (Y —1)modTp +
3 1,0 3 (Y—1)modTy+1=3
3 1.1 4 (Y—D)modT, +1=4





