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[bookmark: _Ref70953902][bookmark: _Toc95379850]1	Introduction
In this paper, we discuss the remaining issues on PDSCH/PUSCH scheduling enhancements and HARQ feedback aspects for multiple scheduling introduced in Rel-17.
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[bookmark: _Ref178064866][bookmark: _Toc95379851]2	Discussion
[bookmark: _Toc95379852][bookmark: _Hlk60674478]2.1	PDSCH/PUSCH scheduling enhancements
In this section we present discussion on the remaining open issues and FFSs for PDSCH/PUSCH scheduling enhancement.

[bookmark: _Toc95379853]2.1.1	Out-of-order handling
In the previous meeting, companies discussed out-of-order scheduling in the context of multiple PDSCH/PUSCH scheduling, and reached the following conclusion ([1]):
	Conclusion:
· UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCIs to lead to out-of-order scheduling, also for the case of one multi-PDSCH (or multi-PUSCH) scheduling DCI and one single-PDSCH (or single-PUSCH) scheduling DCI, where multi-PDSCH (or multi-PUSCH) scheduling DCI schedules more than one PDSCH (or PUSCH). 
· This may not have specification impact.
· Note: It is separately discussed whether the scheduled PDSCHs (or PUSCHs or SLIV) is based on configured SLIV or valid SLIV.




One remaining issue raised in the last meeting is that, for the case where two scheduling DCIs end in the same symbol, whether or not out-of-order scheduling between a multi-slot PDSCH/PUSCH and a multi-PDSCH/PUSCH should be supported. To clarify the problem, we list different scheduling cases as below, assuming two scheduling DCIs end in the same symbol:
· Case 1: Both DCIs schedule single PXSCHs. (Rel-15/16)
· Case 2: One DCI schedules a single PXSCH while the other schedules a multi-slot PXSCH, or both DCI schedule multi-slot PXSCHs, where the time spans of the two PXSCH scheduling overlap. (Rel-15/16)
· Case 3: One DCI schedules a single PXSCH while the other schedules a multi-PXSCH, or both DCI schedule multi-PXSCHs, where the time spans of the two PXSCH scheduling overlap. (Rel-17)
· Case 4: One DCI schedules a multi-slot PXSCH while the other schedules a multi-PXSCH. ((Rel-17)
By multi-slot PXSCH we refer to multiple repetitions/slot aggregation of a PXSCH being transmitted in consecutive slots as specified in Rel-15/16.
Case 1 is supported in Rel-15/16 as long as the PXSCHs do not overlap in time. There is no doubt that this case should also be supported in Rel-17. Case 3 implies two sets of PDSCHs scheduled by two DCIs interleaving with each other, which makes the pipe-lining more challenging in the transmitter and the receiver. Based on the extensive discussion in the previous meetings, it seems to be the common consensus that Case 3 should NOT be supported in Rel-17.
As pointed out by some companies, Case 2 is not explicitly prohibited in Rel-15/16, which leads to the controversial point that whether or not Case 4  should be supported in Rel-17. In our view, if Case 3  is not going to be supported in Rel-17, there is no reason that Case 4 should be supported , which is a more challenging situation than Case 3,. Besides that, we don’t see any strong motivation to support Case 4 in any application scenarios.
[bookmark: _Toc95385846][bookmark: _Toc95385847][bookmark: _Toc95379865]For two scheduling DCIs both scheduling DL or both scheduling UL end in the same OFDM symbol, the following cases are considered as out-of-order scheduling and are not expected by the UE:
· [bookmark: _Toc95379866]Both DCIs schedule multiple PxSCHs where the time span of the two multi-PxSCH schedulings overlap at least partially
· [bookmark: _Toc95379867]One DCI schedules multiple PxSCHs and the other DCI schedules a multi-slot PxSCH where the time span of the multi-PxSCH scheduling and the multi-slot PxSCH scheduling overlap at least partially
[bookmark: _Toc95379868]Note: "time span" is the time interval between the first OFDM symbol of the first PxSCH and the last OFDM symbol of the last PxSCH
[bookmark: _Toc95379854]2.1.2	CSI-request in multi-PUSCH scheduling
The following conclusion was achieved in RAN1#105-e regarding CSI-request in multi-PUSCH scheduling:
	Conclusion:
For a DCI that can schedule multiple PUSCHs,
· CSI-request: When the DCI schedules M PUSCHs, the PUSCH that carries the aperiodic CSI feedback is M-th scheduled PUSCH for M <= 2, or (M-1)-th scheduled PUSCH for M > 2.




In case some of the PUSCHs scheduled by a DCI are collided with uplink symbol(s) indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, it is ambiguous whether the number M is determined based on the number of configured SLIVs or valid SLIVs. This point was discussed in RAN1#107bis-e; however, no consensus was reached in that meeting.
If the number M is determined based on configured SLIVs, in case the PUSCH that is supposed to carry the aperiodic CSI feedback happens to be invalid due to collision with uplink symbol(s), the aperiodic CSI feedback will not be transmitted. To avoid this problem, gNB needs to ensure the PUSCH that carries aperiodic CSI feedback is never collided with uplink symbol(s), which imposes a negative impact on scheduling flexibility.
Therefore, for CSI-request in a multi-PUSCH scheduling, we think the PUSCH that carries the aperiodic CSI feedback should be determined based on valid SLIVs.
[bookmark: _Toc95379869]For CSI-request in a multi-PUSCH scheduling, the number M is determined based on the number of valid SLIVs.

[bookmark: _Toc95379855]2.1.3	Clarification on out-of-order determination
In RAN1#106bis-e we achieve the following agreement on out-or-order scheduling:
	Agreement: (RAN1#106bis-e)
For two multi-PDSCH (or two multi-PUSCH) scheduling DCIs, UE does not expect any of the scheduled PDSCHs (or PUSCHs) and the scheduling DCI to lead to out-of-order scheduling.



In the last meeting the question was raised that whether the rule for OOO scheduling is determined based on configured SLIVs or valid SLIVs. With OOO determination based on “configured” SLIVs, gNB and UE can determine OOO scheduling simply by checking the time spans of two multi-PXSCH schedulings. Further SLIV validation with semi-static TDD configuration is not required. In our view this is the simplest solution and should be adopted.
[bookmark: _Toc95379870]For multi-PDSCH scheduling in Rel-17, out-of-order scheduling is determined based on configured SLIVs.

[bookmark: _Toc95379856]2.1.4	Clarification on NN-K1 time-line requirement
Current Layer 1 specifications provide the time-line requirement for multiplexing HARQ-ACK information in a PUCCH/PUSCH in a slot indicated by the PDSCH-to-HARQ feedback timing indicator field in a scheduling DCI, where the HARQ-ACK information is due to an earlier DCI that schedules a single PDSCH and provides a non-numeric K1 value (NNK1) in its PDSCH-to-HARQ feedback timing indicator field. For a DCI that schedules multiple PDSCHs in Rel-17 and provides NNK1, we think the evaluation of the time-line requirement for application of NN-K1 should be based on “configured” SLIVs for simplicity reasons.
[bookmark: _Toc95379871]For multi-PDSCH scheduling in Rel-17, the evaluation of the time-line requirement for application of NN-K1 is based on configured SLIVs.

[bookmark: _Toc95379857]2.1.5	Clarification on tdmSchemeA
Another issue raised during the previous meeting is that for the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, if at least one of two transmission occasions for a PDSCH collides with semi-static UL symbols, how should the situation be handled? Currently there are two options on the table for this issue:
· Option 1: If either the first or second transmission occasion of the PDSCH collides with semi-static UL symbols, the corresponding PDSCH (both occasions) is considered as not valid.
· Option 2: If the first transmission occasion of the PDSCH collides with semi-static UL symbols, the corresponding PDSCH is considered as not valid. Otherwise the PDSCH is considered as valid.
In our view Option 1 is the simplest solution and should be adopted.
[bookmark: _Toc95379872]In the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, a PDSCH is considered invalid if either of the two transmission occasions of the PDSCH collides with semi-static UL symbol(s).
[bookmark: _Toc95379858]2.1.6	CBG configuration
During RAN1#107e we came to the following agreement on CBG configuration for multi-PDSCH/multi-PUSCH scheduling:
	Agreement
· For a DCI that can schedule multiple PDSCHs, CBGTI and CBGFI fields are not present in the DCI.
· UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the serving cell with a Type 1 codebook.
· Confirm the working assumption from RAN1#106bis-e with the following modification.
Working assumption: (RAN1#106bis-e)
· UE does not expect to be configured with both of CBG operation and multi-PDSCH scheduling in the same PUCCH cell group with a Type 2 codebook. 
· If time bundling operation is supported, this working assumption can be revisited

Agreement
For 480/960 kHz SCS, CBG-based HARQ cannot be configured for uplink and downlink.




First of all, it is observed that the above agreements on CBG configuration restrictions have not been captured in the current Rel-17 RAN1 specs. Secondly, if the above agreements were to be implemented in the RAN1 specs, changes would need to be made in quite a few places in multiple TS documents, such as TS 38.212 (DCI format), TS 38.213 (HARQ-ACK codebook), TS 38.214 (PDSCH and PUSCH), etc. Considering the fact that the above agreements focus on CBG configuration restriction, we believe it is more natural and straight-forward to implement the agreements in the RRC specs (TS 38.331) instead, by imposing the configuration restrictions on the existing RRC parameter codeBlockGroupTransmission. Then from Layer 1’s perspective, CBG configuration as well as absence/presence of CBGTI/CBGFI fields in DCI format 0_1 and 1_1 is solely controlled by the RRC parameter codeBlockGroupTransmission.
From the above cited agreement, the control logic for CBG configuration can be summarized as:For PDSCH: 
· If SCS is NOT 480 or 960 kHz, and
· If Type-1 codebook is configured and TDRA table for the cell does NOT contains any rows that contain multiple SLIVs, or 
· If Type-2 codebook is configured and TDRA tables for any cells in the same PUCCH cell group do NOT contain any rows that contain multiple SLIVs
· codeBlockGroupTransmission can be configured. If codeBlockGroupTransmission is configured, CBGTI/CBGFI fields are present in DCI format 1_1.
· Otherwise
· codeBlockGroupTransmission can NOT be configured. CBGTI/CBGFI fields are absent in DCI format 1_1.
For PUSCH:
· If SCS is NOT 480 or 960 kHz
· codeBlockGroupTransmission can be configured. If codeBlockGroupTransmission is configured, presence of CBGTI/CBGFI fields in DCI 0_1 is dependent on the number of scheduled PUSCHs by the DCI.
· Otherwise
· codeBlockGroupTransmission can be NOT configured. CBGTI/CBGFI fields are absent in DCI 0_1.

[bookmark: _Toc95379873]In order to capture previous agreements, the RRC parameter spreadsheet needs to be updated with configuration restrictions on the existing parameter codeBlockGroupTransmission.

[bookmark: _Ref74260091][bookmark: _Toc95379859]2.2	HARQ feedback aspects
[bookmark: _Toc95379860]2.2.1	PUCCH power control for Type-2 HARQ-ACK codebook enhancement
In the current version of Rel-17 specs TS 38.213 (v17.0.0), it is observed in section 9.1.3.1 (Type-2 HARQ-ACK codebook in physical uplink control channel) that the specification of  calculation for PUCCH power control for small UCI payload size is missing for multi-PDSCH scheduling. More specifically, if , where ,  and  are the number of HARQ-ACK information bits, SR information bits and CSI information bits for a PUCCH, respectively, the UE determines a number of HARQ-ACK information bit  for obtaining a transmission power for the PUCCH. In Rel-17, the calculation of  needs to be specified for multi-PDSCH scheduling, with and without time domain HARQ bundling.
In principle, the calculation of  for multi-PDSCH scheduling can be specified based on the existing specifications for CBG-based HARQ feedback, due to their similarity in terms of HARQ-ACK codebook determination procedures. The specification details can be left to the spec editor.
[bookmark: _Toc95379874]Specify  calculation in Section 9.1.3.1 in TS 38.213 for multi-PDSCH scheduling. The specification details can be left to the spec editor.

[bookmark: _Toc95379861]2.2.2	Time domain bundling for Type-2 HARQ-ACK codebook
In the last meeting the configurable time domain bundling mechanism for Type-2 HARQ-ACK codebook was agreed, with the number of bundling groups of 1, 2 or 4 indicated by a new RRC parameter. Based on that agreement, we provide our view on a few remaining issues in this section.
	Agreement
For multi-PDSCH scheduling with a single DCI
· Introduce a new RRC parameter, e.g., numberOfHARQ-BundlingGroups, to configure the number of HARQ bundling groups with value range {1, 2, 4} for type-2 HARQ-ACK codebook per serving cell.
· If the RRC parameter is not configured for a serving cell, time domain bundling for type-2 HARQ-ACK codebook is not enabled for the serving cell.
· The maximum number of PDSCHs allocated to each bundling group is ceil(NPDSCH,MAX/NHBG) where NHBG is the number of bundling groups configured by numberOfHARQ-BundlingGroups for a serving cell and NPDSCH,MAX is the maximum configured number of PDSCHs for the serving cell.
· The PDSCHs corresponding to [configured or valid] SLIVs in a TDRA row index indicated by multi-PDSCH scheduling DCI are allocated to the bundling groups, e.g., if NHBG =4, NPDSCH,MAX =8, and 5 PDSCHs are scheduled, then 2/1/1/1 PDSCHs are assigned to each group, by reusing CBG grouping method.
· For a group that is empty or is filled with only invalid PDSCH(s), HARQ-ACK bits for the bundling group is set to NACK (same principle as when no time bundling configured)
· Logical AND operation is applied to across all valid PDSCHs within the same bundling group to generate 1 HARQ-ACK bit per group, at least for 1-TB case
· If the number of HARQ bundling groups is configured as 1 for a serving cell, HARQ-ACK bits corresponding to any DCI for the serving cell belong to the first sub-codebook.
· At least for 1-TB case, if the number of HARQ bundling groups is configured as larger than 1 for a serving cell, HARQ-ACK bits corresponding to multi-PDSCH scheduling case (which implies a multi-PDSCH DCI schedules more than one PDSCH) for the serving cell belong to the second sub-codebook,
· Where the number of HARQ-ACK bits corresponding to a multi-PDSCH DCI is determined based on the maximum of Q value across all serving cells within the same PUCCH cell group, and Q=maximum configured number of PDSCHs for a cell without numberOfHARQ-BundlingGroups configured or Q=number of configured HARQ bundling groups for a cell with numberOfHARQ-BundlingGroups configured




One remaining issue on time domain bundling of Type-2 HARQ-ACK codebook is about whether bundling group allocation is based on all configured SLIVs or based on valid SLIVs. The answer to this question affects PDSCH allocations to the bundling groups.
We analysed an example scenario with NHBG =4 groups for the case of 8 scheduled PDSCHs, where the number of valid SLIVs out of the 8 scheduled ones ranges from 1 to 8. For simplicity, let's consider an example where all the valid PDSCHs are the first ones. E.g., for 3 valid SLIVs we would have VVVXXXXX where X = invalid SLIV. In the following table, the numbers indicate the number of valid SLIVs mapped to each group. For example, for 3 valid SLIVs and the method of grouping valid SLIVs (2nd column) it results in 111E meaning the 3 valid SLIVs are mapped to the first 3 groups and the 4th group is empty (thus NACK padding is reported). For the method of grouping configured SLIVs (3rd column), the 3 valid SLIVs are mapped to only the first 2 groups, and the last two groups contain only invalid SLIVs (thus NACK padding is reported).
	Number of
Valid SLIVs
	Grouping Valid SLIVs
	Grouping Configured SLIVs
	
	
	
	

	1
	1EEE
	1XXX
	X = group that contains only invalid SLIVs

	2
	11EE
	2XXX
	E = empty group (no valid SLIVs)

	3
	111E
	21XX
	
	
	
	

	4
	1111
	22XX
	
	
	
	

	5
	2111
	221X
	
	
	
	

	6
	2211
	222X
	
	
	
	

	7
	2221
	2221
	
	
	
	

	8
	2222
	2222
	
	
	
	



From this table, one can see that for the method of grouping valid SLIVs (2nd column), the HARQ-ACK bits are "spread out" across as many groups as possible. This has the benefit of minimizing the number of required re-transmissions if one or more of the valid PDSCHs fails CRC check. In contrast, using the method of grouping configured SLIVs (3rd column), the HARQ-ACK bits could be more concentrated to a fewer number of groups. This can result in a larger number of required re-transmissions.
In summary, grouping valid SLIVs can offer better re-transmission efficiency that grouping scheduled SLIVs.
[bookmark: _Toc95379875]For configurable time domain bundling for Type-2 HARQ-ACK codebook, where the number of HARQ bundling groups is indicated by a RRC parameter, grouping of PDSCHs is based on valid SLIVs.

[bookmark: _Toc95379862]2.2.3	Feedback-disabled HARQ processes
The Rel-17 NTN WI has decided to introduce the feature of feedback-disabled HARQ processes in the DL. For such HARQ processes, UL HARQ feedback is disabled to avoid stop-and-wait in the HARQ procedure, thus relying on RLC ARQ for data transfer reliability. In RAN1#107-e the following agreement was reached on Type-1 HARQ-ACK codebook enhancement to support feedback-disabled HARQ processes ([2]), while Type-2 HARQ-ACK codebook enhancement is still being discussed in the Rel-17 NTN WI.
	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.

[Initial Proposal 1.2.2-1]
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. 
· 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. 
· if all DCIs of PDSCH are associated with feedback disabled HARQ process,
· Alt-1: The value of C-DAI and T-DAI set to  and 
· Alt-2: (proponent are encouraged to provide the detailed solution if there is concern on Alt-1)
Option-2: The C-DAI and T-DAI are ignored by the UE regardless of the value for Type 2 codebook generation.



For NR operation in FR2-2 frequency bands, it is the common consensus that downlink and uplink data transmission may encounter HARQ process starvation problem due to larger sub-carrier spacing and short slot duration. To mitigate this issue, it has been agreed that the maximum number of HARQ processes is increased from 16 to 32, subject to UE capability. For UEs that do not support 32 HARQ processes, the HARQ process starvation might still be a problem for achieving higher data throughput, for which enabling feedback-disabled HARQ processes could be beneficial. Furthermore, enabling feedback-disabled HARQ processes can also be beneficial in the sense of off-loading UE from HARQ-ACK codebook construction and reporting and hence reducing UE implementation complexity. Therefore, it is beneficial to support feedback-disabled HARQ processes in FR2-2.
From specification and implementation perspectives, there doesn't seem to be a fundamental conflict between feedback-disabled HARQ processes and multi-PDSCH scheduling in FR2-2, with and without time domain bundling. As it can be seen from the following discussion in the section, it seems straight-forward to support both features with minimal specification effort.
[bookmark: _Toc95379965]It is beneficial and straight-forward to support feedback-disabled HARQ processes in FR2-2

For Type-1 HARQ-ACK codebook, if time domain HARQ bundling is not configured, according to the above-mentioned agreement from NTN, the UE should report NACK for the feedback-disabled HARQ processes regardless of the decoding results of the corresponding PDSCHs. Furthermore, for Type-2 HARQ-ACK codebook, if time domain bundling is not configured, for either Option 1 or Option 2 of the above NTN proposal, if only some of the PDSCHs scheduled by a DCI are feedback-disabled, the UE should report NACK for the feedback-disabled HARQ processes, regardless of the decoding results of the corresponding PDSCHs.
[bookmark: _Toc95379876]For Type-1 and Type-2 HARQ-ACK codebook generation for multi-PDSCH scheduling, if time domain HARQ bundling is not configured, the UE should report NACK for the feedback-disabled HARQ processes regardless of the decoding results of the corresponding PDSCHs.

For Type-1 and Type-2 HARQ-ACK codebook, if time domain HARQ bundling is configured, and if all PDSCHs in a bundling group are feedback-disabled, NACK should be reported for the bundling group. In case only some of the PDSCHs in a bundling group are feedback-disabled, generating NACK for the feedback-disabled PDSCHs will lead to NACK always being reported for the bundling group. Therefore, logical AND operation should be applied across all valid feedback-enabled PDSCHs to generate the HARQ-ACK bit. It is worth to mention that for Type-1 HARQ-ACK codebook, according to the previous agreement on time domain bundling, all PDSCHs scheduled by a DCI belong to a single bundling group.
[bookmark: _Toc95379877]For Type-1 and Type-2 HARQ-ACK codebook generation for multi-PDSCH scheduling, if time domain HARQ bundling is configured,
· [bookmark: _Toc95379878]For a group with only feedback-disabled PDSCH(s), HARQ-ACK bits for the bundling group is set to NACK
· [bookmark: _Toc95379879]Logical AND operation is applied across all valid feedback-enabled PDSCHs within the same bundling group, if any, to generate 1 HARQ-ACK bit per group
[bookmark: _Toc95379880]Note: For Type-1 HARQ-ACK codebook, all PDSCHs scheduled by a DCI belong to a single bundling group.

For Type-2 HARQ-ACK codebook where the HARQ-ACK codebook size is derived from the DAI counters in the last scheduling DCI, the DAI counters in a DCI that schedule multiple PDSCHs still need to be incremented if any of the PDSCHs scheduled by the DCI are not feedback-disabled.
[bookmark: _Toc95379881]For Type-2 HARQ-ACK codebook, the DAI counters in a DCI that schedule multiple PDSCHs still need to be incremented if any of the PDSCHs scheduled by the DCI are not feedback-disabled.

For Type-2 HARQ-ACK codebook if all PDSCHs scheduled by a DCI are feedback-disabled, HARQ-ACK feedback for the scheduling should be skipped, regardless of whether time domain bundling is configured or not.
[bookmark: _Toc95379882]For Type-2 HARQ-ACK codebook generation for multi-PDSCH scheduling, if all PDSCHs scheduled by a DCI are feedback-disabled, HARQ-ACK feedback for the scheduling should be skipped, regardless of whether time domain bundling is configured or not.
[bookmark: _Toc86936140][bookmark: _Toc86936159][bookmark: _Toc86936160][bookmark: _Toc95379863]Conclusion
In this paper we made the following observations: 
Observation 1	It is beneficial and straight-forward to support feedback-disabled HARQ processes in FR2-2

In this paper we made the following proposals:
Proposal 1	For two scheduling DCIs both scheduling DL or both scheduling UL end in the same OFDM symbol, the following cases are considered as out-of-order scheduling and are not expected by the UE:
	Both DCIs schedule multiple PxSCHs where the time span of the two multi-PxSCH schedulings overlap at least partially
	One DCI schedules multiple PxSCHs and the other DCI schedules a multi-slot PxSCH where the time span of the multi-PxSCH scheduling and the multi-slot PxSCH scheduling overlap at least partially
Note: "time span" is the time interval between the first OFDM symbol of the first PxSCH and the last OFDM symbol of the last PxSCH
Proposal 2	For CSI-request in a multi-PUSCH scheduling, the number M is determined based on the number of valid SLIVs.
Proposal 3	For multi-PDSCH scheduling in Rel-17, out-of-order scheduling is determined based on configured SLIVs.
Proposal 4	For multi-PDSCH scheduling in Rel-17, the evaluation of the time-line requirement for application of NN-K1 is based on configured SLIVs.
Proposal 5	In the case of multi-PDSCH scheduling via a single DCI with ‘tdmSchemeA’, a PDSCH is considered invalid if either of the two transmission occasions of the PDSCH collides with semi-static UL symbol(s).
Proposal 6	In order to capture previous agreements, the RRC parameter spreadsheet needs to be updated with configuration restrictions on the existing parameter codeBlockGroupTransmission.
Proposal 7	Specify  calculation in Section 9.1.3.1 in TS 38.213 for multi-PDSCH scheduling. The specification details can be left to the spec editor.
Proposal 8	For configurable time domain bundling for Type-2 HARQ-ACK codebook, where the number of HARQ bundling groups is indicated by a RRC parameter, grouping of PDSCHs is based on valid SLIVs.
Proposal 9	For Type-1 and Type-2 HARQ-ACK codebook generation for multi-PDSCH scheduling, if time domain HARQ bundling is not configured, the UE should report NACK for the feedback-disabled HARQ processes regardless of the decoding results of the corresponding PDSCHs.
Proposal 10	For Type-1 and Type-2 HARQ-ACK codebook generation for multi-PDSCH scheduling, if time domain HARQ bundling is configured,
	For a group with only feedback-disabled PDSCH(s), HARQ-ACK bits for the bundling group is set to NACK
	Logical AND operation is applied across all valid feedback-enabled PDSCHs within the same bundling group, if any, to generate 1 HARQ-ACK bit per group
Note: For Type-1 HARQ-ACK codebook, all PDSCHs scheduled by a DCI belong to a single bundling group.
Proposal 11	For Type-2 HARQ-ACK codebook, the DAI counters in a DCI that schedule multiple PDSCHs still need to be incremented if any of the PDSCHs scheduled by the DCI are not feedback-disabled.
Proposal 12	For Type-2 HARQ-ACK codebook generation for multi-PDSCH scheduling, if all PDSCHs scheduled by a DCI are feedback-disabled, HARQ-ACK feedback for the scheduling should be skipped, regardless of whether time domain bundling is configured or not.
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