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1 Introduction
This contribution discusses the remaining issues on HARQ enhancement for NTN. 
2 Issues on HARQ-ACK feedback for disabled process
2.1 Type-2 HARQ-ACK codebook
In Clause 9.1.3.1 of TS38.213 v17.0.0 [1], the pseudo-code for Type-2 HARQ-ACK codebook generation are specified as follows
	========================== Unchanged Text Omitted===============================
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
else
if there is a PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on serving cell  associated with PDCCH in PDCCH monitoring occasion , or there is a PDCCH providing a DCI format associated with HARQ-ACK information without scheduling PDSCH reception on serving cell 
============================ Unchanged Text Omitted ===========================



Note that the highlighted part only covers the case when the higher layer parameter HARQ-feedbackEnabling-disablingperHARQprocess is provided. In this case, the UE only generate HARQ-ACK feedback for the enabled HARQ processes. If the higher layer parameter HARQ-feedbackEnabling-disablingperHARQprocess is not provided, UE should always feedback the decoding result when a PDSCH associated with PDCCH in PDCCH monitor occasion is received. Therefore, to cover all cases, the following TP is proposed
	· TP#1 for Clause 9.1.3.1 of TS38.213
========================== Unchanged Text Omitted ==============================
while 
if PDCCH monitoring occasion  is before an active DL BWP change on serving cell  or an active UL BWP change on the PCell and an active DL BWP change is not triggered in PDCCH monitoring occasion  
;
else
if HARQ-feedbackEnabling-disablingperHARQprocess is not provided and there is a PDSCH on serving cell  associated with PDCCH in PDCCH monitoring occasion , or if HARQ-feedbackEnabling-disablingperHARQprocess is provided and there is a PDSCH providing a transport block for a HARQ process with enabled HARQ-ACK information on serving cell  associated with PDCCH in PDCCH monitoring occasion , or there is a PDCCH providing a DCI format associated with HARQ-ACK information without scheduling PDSCH reception on serving cell 
============================ Unchanged Text Omitted ============================


Proposal 1: Adopt TP#1 for Clause 9.1.3.1 of TS38.213.
2.2 HARQ-ACK codebook determination for SPS PDSCH
In RAN1#107-e, there is an FFS on how to determine HARQ-ACK feedback for SPS PDSCH, i.e. whether the UE follows the per-process configuration or per-SPS configuration for the associated HARQ process. 
	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 Rel-15/16, a UE can be configured a number of HARQ processes per SPS configuration, and the HARQ process ID in each SPS configuration is determined by the slot index, the number of HARQ processes and harq-ProcID-Offset (if any) [3]. 
For configured downlink assignments without harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].
For configured downlink assignments with harq-ProcID-Offset, the HARQ Process ID associated with the slot where the DL transmission starts is derived from the following equation:
HARQ Process ID = [floor (CURRENT_slot × 10 / (numberOfSlotsPerFrame × periodicity))] modulo nrofHARQ-Processes + harq-ProcID-Offset
where CURRENT_slot = [(SFN × numberOfSlotsPerFrame) + slot number in the frame] and numberOfSlotsPerFrame refers to the number of consecutive slots per frame as specified in TS 38.211 [8].

In the following, we compare the two alternatives using one detailed example. Assuming nrofHARQ-Processes is 4, the periodicity is 10ms, and the SCS is 30kHz, then according to TS 38.321 [3], the HARQ process ID of TB#1 in slot#1 is 0, the second SPS PDSCH reception would be slot#21, thus the corresponding HARQ process ID is 1. The HARQ process IDs for the subsequent SPS PDSCHs are also shown in Figure 1. 
[image: ]
Figure 1 Determination of HARQ process ID for SPS PDSCH
In this example, if Alt-1 is supported, and if HARQ process 0~3 are configured as {Enabled, Enabled, Enabled, Disabled}, due to the long delay in NTN, e.g. 50ms, the HARQ process ID#0 cannot be used for TB#5 since the gNB has not yet received the HARQ-ACK feedback for TB#1. On the other hand, if HARQ process ID #3 is used for TB#5, it is contradictory with the existing HARQ process ID determination. Besides, there would be both feedback-enabled and feedback-disabled PDSCHs with one SPS configuration. Whether the feedback disabling of one TB should be configured depends on service requirements. Thus, the enabling/disabling of feedback for the HARQ process associated to SPS PDSCH should be configured per SPS configuration, i.e. Alt-2. With Alt-2, a higher layer parameter HARQ-feedbackEnablingforSPS needs to be introduced per SPS configuration and the following TP#2 can be adopted for the pseudo-code description in Clause 9.1.2 for Type-1 HARQ-ACK codebook generation.
Proposal 2: A high layer parameter HARQ-feedbackEnablingforSPS is introduced for each SPS configuration to enable or disable the HARQ-ACK feedback for the given SPS configuration.
	· TP#2 for Clause 9.1.2 of TS38.213
Set  to the number of serving cells configured to the UE
Set  to the number of SPS PDSCH configuration configured to the UE for serving cell  if HARQ-feedbackEnablingforSPS is not provided, or if provided, to the number of feedback enabled SPS PDSCH configurations configured to the UE for serving cell 
Set  to the number of DL slots for SPS PDSCH reception on serving cell  with HARQ-ACK information multiplexed on the PUCCH


For Type-2 HARQ-ACK codebook generation, the descriptions are as following.
	If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for one activated SPS PDSCH reception in the PUCCH in slot , the UE generates one HARQ-ACK information bit associated with the SPS PDSCH reception and appends it to the  HARQ-ACK information bits.
If a UE is configured to receive SPS PDSCH and the UE multiplexes HARQ-ACK information for multiple activated SPS PDSCH receptions in the PUCCH in slot , the UE generates the HARQ-ACK information as described in clause 9.1.2 and appends it to the  HARQ-ACK information bits.


In the current specification, when a UE is configured with pdsch-HARQ-ACK-Codebook = dynamic, it should not only generate dynamic codebook based on the DAI of DCIs, but also determine whether the SPS configuration on each serving cell is active or not. If one SPS PDSCH transmission is active and indicates UE feedback the SPS PDSCH in the same slot n carrying the dynamic codebook, UE would append the HARQ-ACK information bits at the end of the dynamic codebook. Therefore, if the feedback of one SPS configuration is disabled, the UE would not need to generate the corresponding HARQ-ACK information bit. The following TP#3 is proposed for Type-2 HARQ-ACK codebook determination
	· TP#3 for Clause 9.1.3 of TS38.213
If a UE is provided HARQ-feedbackEnabling-disablingperHARQprocess indicating disabled HARQ-ACK information for a HARQ process associated with a transport block in PDSCH reception occasion  on serving cell , the UE does not multiplex a HARQ-ACK information bit corresponding to the transport block in a Type-2 HARQ-ACK codebook and does not consider the transport block as received in the determination of  or of  in clause 9.1.3.1. If the UE is also provided PDSCH-CodeBlockGroupTransmission, the UE does not multiplex HARQ-ACK information bits corresponding to CBGs of the transport block in the Type-2 HARQ-ACK codebook and does not consider the CBGs as received in the determination of  in clause 9.1.3.1. If the UE is also provided HARQ-feedbackEnablingforSPSactive, the UE considers a HARQ process associated with a transport block in a first SPS PDSCH reception, after an activation of SPS PDSCH receptions, to have enabled HARQ-ACK information and the UE provides a HARQ-ACK information bit according to a decoding outcome for the transport block in the first SPS PDSCH reception. If the UE is provided HARQ-feedbackEnablingforSPS indicating disabling HARQ-ACK information for the entire SPS configuration on serving cell , the UE does not multiplex a HARQ-ACK information bit corresponding to the transport block in a Type-2 HARQ-ACK codebook and does not consider the transport block as received in the determination of  or of  in clause 9.1.3.1.


Proposal 3: Adopt TP#2 for Clause 9.1.2 of TS38.213.
Proposal 4: Adopt TP#3 for Clause 9.1.3 of TS38.213.
3 Conclusion
The observations and proposals made in this contribution are summarized below:
Proposal 1: Adopt TP#1 for Clause 9.1.3.1 of TS38.213.
Proposal 2: A high layer parameter HARQ-feedbackEnablingforSPS is introduced for each SPS configuration to enable or disable the HARQ-ACK feedback for the given SPS configuration.
Proposal 3: Adopt TP#2 for Clause 9.1.2 of TS38.213.
Proposal 4: Adopt TP#3 for Clause 9.1.3 of TS38.213.
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