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At the RAN1#104-bis-e meeting, the following agreements and conclusions were made for PDSCH and PUSCH enhancement (related to multi-TTI scheduling) for extending NR to up to 71GHz [1]. 

	Agreement:
· The maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 480 and 960 kHz.
· FFS: Further restrictions for 480 kHz to 4
· FFS: A UE capability to select between 4 and 8 for 480 kHz SCS
· Note: Multi-PDSCH scheduling for the case of 120 kHz SCS is still FFS as per prior agreement. This case can be addressed after this FFS has been decided.
· The maximum number of PUSCHs that can be scheduled with a single DCI in Rel-17 is 8.
· FFS: Further restrictions for 120 kHz and 480 kHz SCS
· FFS: A UE capability to select between different values for 120 kHz and 480 kHz SCS

Agreement:
For a DCI that can schedule multiple PDSCHs,
· MCS for the 1st TB: This appears only once in the DCI and applies commonly to the first TB of each PDSCH
· NDI for the 1st TB: This is signaled per PDSCH and applies to the first TB of each PDSCH
· RV for the 1st TB: This is signaled per PDSCH, with 2 bits if only a single PDSCH is scheduled or 1 bit for each PDSCH otherwise and applies to the first TB of each PDSCH
· HARQ process number: This applies to the first scheduled PDSCH and is incremented by 1 for subsequent PDSCHs (with modulo operation, if needed)
· FFS:
· MCS/NDI/RV for the 2nd TB for each PDSCH, including whether scheduling of the 2nd TB for each PDSCH can be supported or not
· Details of resource allocation related fields such as VRB-to-PRB mapping, PRB bundling size indicator, rate matching indicator, and ZP CSI-RS trigger
· Whether/how to signal CBGFI/CBGTI if CBGFI/CBGTI is supported for multi-PDSCH scheduling
· Details of fields that are common with multi-PUSCH scheduling, e.g., TDRA, FDRA, priority indicator, including potential enhancements

Agreement:
· For a DCI that can schedule multiple PUSCHs,
· TDRA: Alt 2 (TDRA table is extended such that each row indicates up to 8 multiple PUSCHs (that can be non-continuous in time-domain). Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is implicitly indicated by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.), as per agreement made in RAN1#104-e
· FFS: signaling details
· Note: Alt 2 does not preclude continuous resource allocation in time-domain.
· For a DCI that can schedule multiple PDSCHs,
· TDRA: TDRA table is extended such that each row indicates up to 8 multiple PDSCHs (that can be non-continuous in time-domain). Each PDSCH has a separate SLIV and mapping type. The number of scheduled PDSCHs is implicitly indicated by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: signaling details
· Note: This does not preclude continuous resource allocation in time-domain.
· Note: Multi-PDSCH scheduling for the case of 120 kHz SCS is still FFS as per prior agreement. This case can be addressed after this FFS has been decided.

Agreement:
For enhancements of generating type-1 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs, the following options can be considered,
· Option 1: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table and based on extension of K1 set
· Option 1a: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table
· Option 2: The set of candidate PDSCH reception occasions is determined according to the last SLIV of each row in the TDRA table
· FFS: Codebook generation details, including how to handle the collision with TDD DL/UL configuration and whether/how to extend K1 set based on K1 and slot offset between last PDSCH and other PDSCHs in a row in the TDRA table

Conclusion:
The following is observed for alternative 1 from prior agreement.
· For Alt 1 (C-DAI/T-DAI is counted per DCI) of generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs,
· C-DAI/T-DAI in DL DCI: Same DAI overhead with Rel-16 single-PDSCH DCI
· T-DAI in UL DCI: 
· In case of single codebook handling feedback for both single and multi-PDSCH scheduling, same DAI overhead with Rel-16 UL DCI
· In case of separate sub-codebooks, need additional DAI field (with same bit-width of DAI with Rel-16 UL DCI), in UL DCI for all serving cells including a serving cell not configured with multi-PDSCH DCI
· Note that DAI field increment for this case is similar for the case in Rel-15 where CBG is configured
· HARQ-ACK codebook generation:
· A separate sub-codebook can be generated when multi-PDSCH DCI is configured for a serving cell, similar to the way as 2nd sub-codebook is defined to handle CBG-based scheduling
· FFS: whether single codebook or separate sub-codebooks is(are) generated when multi-PDSCH DCI is configured for a serving cell
· FFS: how many sub-codebooks are generated when multi-PDSCH DCI is configured for a serving cell and CBG is configured for the serving cell and/or the other serving cell(s)
· HARQ-ACK payload size is increased compared to single PDSCH scheduling only, since the number of HARQ-ACK bits corresponding to each DAI of the (sub-)codebook for multi-PDSCH DCI in case of separate sub-codebooks (or for all DL DCIs in case of single codebook) depends on the maximum configured number of PDSCHs for multi-PDSCH DCI across serving cells belonging to the same PUCCH cell group.
· The number of HARQ-ACK bits for multi-PDSCH DCI in case of separate sub-codebooks, or for all DL DCIs in case of single codebook, does not depend on the number of actually scheduled PDSCHs, rather, it is fixed as the maximum configured number of PDSCHs.
· FFS: time domain bundling of HARQ-ACK feedback, as per agreement in RAN1#104-e
· Note that multi-PDSCH DCI refers to a DL DCI where at least one entry of the TDRA table allows scheduling more than one PDSCH

[bookmark: _Hlk69808417]Conclusion:
The following is observed for alternative 2 from prior agreement.
· For Alt 2a (C-DAI/T-DAI is counted per PDSCH with a single codebook) of generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs,
· C-DAI/T-DAI in DL DCI: Bit-width can be increased (FFS: by how much), in DL DCI not only for multi-PDSCH DCI but also for single-PDSCH DCI for all serving cells including a serving cell not configured with multi-PDSCH DCI
· T-DAI in UL DCI: Bit-width can be increased (FFS: by how much), in UL DCI for all serving cells including a serving cell not configured with multi-PDSCH DCI
· C-DAI/T-DAI in DL DCI and T-DAI in UL DCI shall be designed such that at most 3 consecutive DCI missing can be resolved, same as in Rel-15/16 NR. 
· FFS: details on increment of DAI field size
· FFS: whether/how to handle the case where different DCI formats (e.g., DCI format 1_0 and DCI format 1_1) have different field sizes for C-DAI/T-DAI
· HARQ-ACK codebook generation:
· The number of HARQ-ACK bits depends on the number of scheduled PDSCHs.
· FFS: ordering of the PDSCHs for DAI counting
· FFS: time domain bundling of HARQ-ACK feedback, as per agreement in RAN1#104-e
· Note that multi-PDSCH DCI refers to a DL DCI where at least one entry of the TDRA table allows scheduling more than one PDSCH

Conclusion:
The following is observed for alternative 3 from prior agreement.
· For Alt 3 (C-DAI/T-DAI is counted per M scheduled PDSCH(s), where M is configurable) of generating type-2 HARQ-ACK codebook corresponding to DCI that can schedule multiple PDSCHs,
· If M equals to the maximum configured number of PDSCHs, Alt 3 is the same with Alt 1, if the same number of codebooks is assumed.
· Else if M equals to 1, Alt 3 is the same with Alt 2.
· Otherwise (i.e., 1<M<the maximum configured number of PDSCHs), Alt 3 is similar to Alt 2, except that
· The number of HARQ-ACK bits corresponding to each DAI increases by M times.
· NACK bits may be padded if the number of scheduled PDSCHs is not an integer multiple of M.
· FFS: details on DAI field size
· FFS: whether single codebook or separate sub-codebooks is(are) generated when multi-PDSCH DCI is configured for a serving cell
· In addition, new RRC parameter to configure M needs to be introduced.
· Note that multi-PDSCH DCI refers to a DL DCI where at least one entry of the TDRA table allows scheduling more than one PDSCH



In this contribution, we present our view on PDSCH and PUSCH enhancements, with primary focus on multi-PUSCH and multi-PDSCH scheduling and HARQ-ACK feedback. 
1 [bookmark: _Hlk61590282]Multi-PUSCH scheduling 
For system operating between 52.6GHz and 71GHz carrier frequency, when a large subcarrier spacing, e.g., 480kHz or 960kHz is used, symbol and slot duration is very short, which may pose certain constraint for scheduler implementation. To alleviate scheduler constraint and relax higher layer processing burden, it is more desirable to consider a prolonged scheduling unit. More specifically, multi-TTI based scheduling can be employed, where one PDCCH can be used to schedule multiple PDSCHs or PUSCH carrying independent TBs. Based on this mechanism, scheduler implementation and higher layer processing burdened can be relaxed, while maintaining same peak data rate.
At the RAN1#104b-e meeting, it was agreed that non-continuous time domain resource can be allocated for different PUSCHs for multi-PUSCH scheduling [1]. For higher carrier frequency, it is envisioned relatively large transport block size can be supported even in case when more than one PDSCHs or PUSCHs are scheduled, which can help achieve much higher data rate. In this regard, CBG based operation for multi-PUSCH scheduling is beneficial in term of improving overall system level spectrum efficiency, given the fact that unused resources which are released from the correctly received data can be allocated for other DL or UL transmission. Hence, in our view, it is more desirable to support CBG based operation for multi-PUSCH scheduling. Further, in order to avoid DCI payload size increase, maximum number of PUSCHs can be 2 for CBG based scheduling. In addition, the number of CBGs for a PUSCH can be configured as 4.   
Further, given the fact that contiguous frequency domain resource allocation for uplink transmission is considered for system operating between 52.6GHz and 71GHz carrier frequency, intra-slot frequency hopping can be supported in order to exploit the benefit of frequency diversity. In addition, enhancement on FDRA, e.g., by increasing RBG size or changing allocation granularity may not be needed as relatively small number of PRBs for resource allocation can be possible for higher carrier frequency. 
As defined in Rel-16 multi-PUSCH scheduling, when two PUSCHs are scheduled by a DCI, A-CSI is transmitted on the last PUSCH. Further, when more than two PUSCHs are scheduled by a DCI, A-CSI is transmitted on the penultimate scheduled PUSCH. In our view, given the fact that PUSCH transmission is also subject to LBT operation for system operating between 52.6GHz and 71GHz carrier frequency, same mechanism for A-CSI transmission on PUSCH can be reused for Rel-17 multi-PUSCH scheduling. 
Proposal 1
· [bookmark: _Hlk67293649]For multi-PUSCH scheduling, 
· Support CBG based scheduling when 2 PUSCHs are scheduled.
· Support intra-slot frequency hopping for scheduled PUSCHs.
· Do not support enhancement on CSI request. 
· Do not support enhancement on FDRA.

2 Multi-PDSCH scheduling 
At the RAN1#104b-e meeting, it was agreed that the maximum number of PDSCHs that can be scheduled with a single DCI in Rel-17 is 8 for SCS of 480 and 960 kHz [1]. Note that similar to multi-PUSCH scheduling as mentioned above, it may be desirable to support CBG based transmission for scheduled PDSCHs for multi-PDSCH scheduling. Further, for CBG based scheduling, maximum number of PDSCHs can be 2. For the latter case, the number of CBGs for a PDSCH can be configured as 4. 
Proposal 2
· For multi-PDSCH scheduling, supported CBG based scheduling.
· Maximum number of PDSCHs for CBG based scheduling is 2.

Further, at the RAN1#104b-e meeting, it was agreed that non-consecutive resources in time can be allocated for different PDSCHs for multi-PDSCH scheduling. In addition, signalling of MCS, NDI, RV for the 1st TB and HARQ process number for the scheduled PDSCHs was agreed [1]. Note that for system operating between 52.6GHz and 71GHz carrier frequency, it is more desirable to support the scheduling of 2nd TB for scheduled PDSCHs in order to achieve higher data rate, which would be a critical factor to differentiate this band compared to NR operating in FR1 or FR2. 
Hence, in our view, scheduling of 2nd TB for scheduled PDSCHs is supported for multi-PDSCH scheduling. Further, as defined in NR, separate MCS, NDI and RV can be indicated for the 2nd TB for the scheduled PDSCHs. Similar to the indication for 1st TB, when 2nd TB for the PDSCHs is scheduled, MCS for 2nd TB in the DCI is commonly applied for the 2nd TB of each PDSCH. For NDI of the 2nd TB, an NDI bitmap is used, which is signalled for each scheduled PDSCH. In addition, for RV of the 2nd TB, a RV bitmap is used when more than one PDSCHs are scheduled, i.e., 1 bit for each PDSCH and 2 bits when a single PDSCH is scheduled. 
To reduce DCI size for multi-PDSCH scheduling, some fields in the DCI can be commonly applied for the transmission of scheduled PDSCHs. For instance, same carrier indicator, BWP indicator, frequency domain resource allocation, including VRB-to-PRB mapping and PRB bundling size indicator, DMRS configuration including antenna port, DMRS sequence initialization, etc., can be applied for all the scheduled PDSCHs. 
Proposal 3
· For multi-PDSCH scheduling 
· Scheduling of 2nd TB is supported.
· For 2nd TB, separate MCS, NDI and RV are signaled from 1st TB.
· For 2nd TB, similar mechanisms for signaling of MCS, NDI and RV for 1st TB are reused. 
· Carrier indicator, BWP indicator, frequency domain resource allocation, DMRS configuration including antenna port, DMRS sequence initialization, etc., can be commonly applied for scheduled PDSCHs.

3 HARQ-ACK feedback
3.1 Type-1 HARQ-ACK codebook
In Rel-15, Type1 HARQ-ACK codebook is generated based on the configured set of K1 values, the configured TDD UL-DL configurations (i.e. tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated) and the time domain resource allocation (i.e. SLIV) table(s). For each DL slot corresponding to a value K1, a set of occasions for candidate PDSCH reception are determined based on the maximum number of non-overlapped SLIVs in the TDRA table. 
The same rule may be used when multi-PDSCH scheduling is introduced. In particular, the SLIVs can be processed per slot by reusing the existing procedure of Type1 HARQ-ACK codebook. For example, in Figure 1, if the SLIVs that are mapped to slot n-2 are processed, 2 occasions can be determined since SLIV 1-4 and SLIV 2-2 are not overlapped. By this way, it is up to gNB to schedule SLIV 1-4 only, SLIV 2-2 only, or both SLIVs, which is the design principle in NR. However, such a principle doesn’t consider all limiting factors for multi-PDSCH scheduling. As shown in Figure 1, although SLIV 1-4 and SLIV 2-2 are not overlapped, the first row and the second row are overlapped in slot n-3. Consequently, gNB cannot simultaneously schedule the two rows for PDSCH transmissions. Therefore, it is sufficient to allocate a single occasion for SLIV 1-4 and SLIV 2-2. 


Figure 1: Configured SLIVs of multiple rows in TDRA table
Proposal 4
· For Type-1 HARQ-ACK codebook generation, to allocate the occasion(s) for the candidate PDSCH transmissions corresponding to the multiple rows in TDRA table, the overlap of any SLIV of a row should be considered. 

At the RAN1#104b-e meeting, the following three options were agreed for the enhancement of Type-1 HARQ-ACK codebook construction in case of multi-PDSCH scheduling [1]. 
· Option 1: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table and based on extension of K1 set
· Option 1a: The set of candidate PDSCH reception occasions is determined according to each SLIV of each row in the TDRA table
· Option 2: The set of candidate PDSCH reception occasions is determined according to the last SLIV of each row in the TDRA table

In Option 2, the occasions are independently allocated for each DL slot corresponding to a K1 value with the configured rows in TDRA table. One example is provided in Figure 2, where it is assumed that 2 K1 values, i.e. 2 and 4 are configured and the TDRA table contains two rows. Since SLIV 1-1 and 2-0 of the two rows are overlapped, the same occasion can be shared for the two rows. 4 occasions can be allocated corresponding to each of the two K1 values. Therefore, the total number of occasions is 8. 



Figure 2: Handling different rows associated with different K1 values

On the other hand, in option 1, the occasions are allocated for each slot for PDSCH transmission. Taking slot n-4 in Figure 2 as example, the two rows of K1=2 and the two rows of K1=4 can all mapped to slot n-4. Since the 4 rows are all overlapped in certain slot(s), the same occasion can be allocated for all the 4 rows in slot n-4. Finally, the total number of occasions is 6, i.e. one occasion per slot. 
From the above discussions, the main difference between option 1/1a/2 is how to handle the rows which are scheduled with different K1 values but mapped to a same DL slot. In option 2, the rows associated with different K1 values are handled independently. For example, the separate occasions are allocated for SLIV 1-1/2-0 and SLIV 1-4/2-2 in slot n-4, even for the case that SLIV 1-1/2-0 and SLIV 1-4/2-2 cannot be scheduled together in slot n-4. On the other hand, in Option 1, the rows associated with different K1 values can be processed jointly. Following this design principle, one occasion for slot n-4 is sufficient for all the 4 rows, i.e. for SLIV 1-1/2-0/1-4/2-2. Therefore, Option 1/1a likely results in reduced number of allocated occasions compared to Option 2. 
Proposal 5
· For Type-1 HARQ-ACK codebook generation, the DL slots for PDSCH transmissions that are determined by the set of K1 values. For each determined DL slot, a set of (K1, row) are derived, then the overlap of any SLIV of different (K1, row) should be considered.

3.2 Type-2 HARQ-ACK codebook
At the RAN1#104b-e meeting, the conclusions on the detailed observations for three alternatives of Type-2 HARQ-ACK codebook generation were made [1]. Note that it is for further study whether C-DAI/T-DAI is counted per DCI, per PDSCH or a group of PDSCHs for Type-2 HARQ-ACK codebook generation. 
Among these three alternatives, Alt. 1 is based on existing mechanism as defined in Rel-15 where C-DAI and T-DAI is counted per DCI. The 2 bits for a DAI enable UE to identify the missing of up to 3 consecutive PDCCHs. The same number of HARQ-ACKs are associated with each PDCCH so that the position of HARQ-ACK bits that associates with a PDCCH can be identified by C-DAI. Consequently, if different number of PDSCHs can be scheduled by different PDCCHs, the maximum number of configured HARQ-ACK bits per PDCCH have to be reported for each PDCCH. The main benefit for Alt. 1 is to reuse legacy DAI design and low DCI overhead. However, the HARQ-ACK payload size is the largest. 
For Alt. 2, depending on the maximum number of PDSCHs that can be supported for multi-PDSCH scheduling, the number of bits for C-DAI and T-DAI needs to be increased accordingly, in order to allow UE to identify the missing of up to 3 consecutive PDCCHs. For instance, when maximum 8 PDSCHs are supported for multi-PDSCH scheduling, 5 bits are needed for C-DAI and T-DAI, respectively. Two sub alternatives were discussed. 
· Alt 2a is to apply 5 bits per DAI to all cells, including a FR1 cell or FR2 cells in frequency lower than 52.6GHz. by this way, a single HARQ-ACK codebook can be used for all the serving cells. An obvious drawback is it changes the legacy design. It is not clear whether the C-DAI in DCI format 1_0 can be increased to 5 bits or not. 
· Alt 2b is to generate on two HARQ-ACK sub-codebooks. The first sub-codebook carries one or two HARQ-ACK bits per DCI, while the second sub-codebook is for the case more than 2 bits per DCI, which is common to legacy Type2 HARQ-ACK codebook. By this way, the DAI is only increased to 5 bits for a DCI for multi-PDSCH scheduling. it is expected the HARQ-ACK codebook size can be same for Alt 2a and Alt 2b. 
Alt. 3 can achieve a trade-off between Alt.1 and Alt. 2. In particular, Alt. 3 provides reduced DAI overhead in DCI compared to Alt. 1, however, it results in larger payload size of HARQ-ACK than Alt. 2. 
As discussed in last RAN1 meeting, one concern for Alt. 2 is the largest DAI overhead. Taking NR-U enhanced dynamic HARQ-ACK codebook as example, a DCI for PDSCH scheduling can include one C-DAI plus two T-DAI, i.e. 15 bits. As comparison, it is only 6 bits if Alt. 1 is used. Therefore, we prefer to support Alt 1 for HARQ-ACK transmission. If Alt 2 is to be selected, we prefer Alt. 2b over Alt. 2a.  
Proposal 6
· For Type-2 HARQ-ACK codebook generation, only Alt. 1 is supported. 

A Type-2 HARQ-ACK codebook consists of two sub-codebooks. The first sub-codebook is used for the case that one or two HARQ-ACKs is reported per PDCCH. A TB-based HARQ-ACK feedback for a legacy cell is included in the first sub-codebook. On the other hand, more than 2 HARQ-ACK bits per PDCCH applies in the second sub-codebook. The second sub-codebook can be used for CBG based transmission and multi-PDSCH scheduling. 
· Like legacy NR, HARQ-ACK bits associated with DCI format 1_0 can be included in the first sub-codebook. 
· When CBG based transmission is not configured for a cell with multi-PDSCH scheduling, if one or two PDSCH are scheduled by a DCI for multi-PDSCH scheduling, the HARQ-ACK bits is one or two bits. To avoid the necessary NACK padding in the second sub-codebook, the HARQ-ACK bits can be included in the first sub-codebook. 
Proposal 7
· For Type-2 HARQ-ACK codebook generation,  
· If CBG based transmission is configured, HARQ-ACK feedback for multi-PDSCH scheduling is included in the second sub-codebook.
· If CBG based transmission is not configured, HARQ-ACK feedback for multi-PDSCH scheduling is included in 
· the first sub-codebook if up to two PDSCHs are scheduled;
· otherwise, the second sub-codebook. 

3.3 Time domain bundling of HARQ-ACK feedback
For system operating between 52.6GHz and 71GHz carrier frequency, when 480kHz or 960kHz subcarrier spacing is employed, slot or one PDSCH transmission can be very short. For instance, slot duration for 960kHz subcarrier spacing is approximately 15.60µs. This indicates that consecutive PDSCHs may very likely experience similar channel conditions. In this case, for HARQ-ACK feedback of multi-PDSCH scheduling, it may be more desirable to consider time domain bundling of HARQ-ACK feedback, which can also help in reducing the HARQ-ACK codebook size. Since the multiple PDSCHs are scheduled by the same DCI, they are always being received or missed in same manner. Therefore, there is no error case for time domain bundling in multi-PDSCH scheduling. Figure 3 illustrates one example of time-domain bundling of HARQ-ACK feedback. In the figure, it is assumed bundling size of 2 slots for HARQ-ACK feedback. 
[image: ]
[bookmark: _Ref61588745]Figure 3. Time-domain bundling of HARQ-ACK feedback
Time domain bundling can be easily incorporated into Alt 1 of Type2 HARQ-ACK codebook. In this case, the same number of HARQ-ACK bits are still reported for each DCI. The maximum number of HARQ-ACK bits per PDCCH, after accounting time domain bundling, can be reported for each PDCCH.
Proposal 8
· Time domain bundling among some/all of the PDSCH transmissions that are scheduled by the same DCI is supported to reduce the HARQ-ACK codebook size.  

4 Conclusions
In this contribution, we discussed enhancements for PDSCH and PUSCH for NR extensions up to 71 GHz. The following is a summary of the proposals:
Proposal 1
· For multi-PUSCH scheduling, 
· Support CBG based scheduling when 2 PUSCHs are scheduled.
· Support intra-slot frequency hopping for scheduled PUSCHs.
· Do not support enhancement on CSI request. 
· Do not support enhancement on FDRA.
Proposal 2
· For multi-PDSCH scheduling, supported CBG based scheduling.
· Maximum number of PDSCHs for CBG based scheduling is 2.
Proposal 3
· For multi-PDSCH scheduling 
· Scheduling of 2nd TB is supported.
· For 2nd TB, separate MCS, NDI and RV are signaled from 1st TB.
· For 2nd TB, similar mechanisms for signaling of MCS, NDI and RV for 1st TB are reused. 
· Carrier indicator, BWP indicator, frequency domain resource allocation, DMRS configuration including antenna port, DMRS sequence initialization, etc., can be commonly applied for scheduled PDSCHs.
Proposal 4
· For Type-1 HARQ-ACK codebook generation, to allocate the occasion(s) for the candidate PDSCH transmissions corresponding to the multiple rows in TDRA table, the overlap of any SLIV of a row should be considered. 
Proposal 5
· For Type-1 HARQ-ACK codebook generation, the DL slots for PDSCH transmissions that are determined by the set of K1 values. For each determined DL slot, a set of (K1, row) are derived, then the overlap of any SLIV of different (K1, row) should be considered.
Proposal 6
· For Type-2 HARQ-ACK codebook generation, only Alt. 1 is supported. 
Proposal 7
· For Type-2 HARQ-ACK codebook generation,  
· If CBG based transmission is configured, HARQ-ACK feedback for multi-PDSCH scheduling is included in the second sub-codebook.
· If CBG based transmission is not configured, HARQ-ACK feedback for multi-PDSCH scheduling is included in 
· the first sub-codebook if up to two PDSCHs are scheduled;
· otherwise, the second sub-codebook. 
Proposal 8
· Time domain bundling among some/all of the PDSCH transmissions that are scheduled by the same DCI is supported to reduce the HARQ-ACK codebook size.  
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