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1 Introduction
In RAN1 97 meeting [1], the following agreements and conclusions regarding the HARQ operation for NR-U were made: 
	Agreement:
For multiple PUSCHs scheduled by a single DCI
· The following fields in the DCI are signalled per PUSCH
· NDI
· RV (FFS: compression scheme for RV)
· FFS if CBG-based re-transmission is supported for multi-TTI scheduling, at least the following options are considered for signalling the CBGTI field in the DCI
· Option 1: per re-transmitted PUSCH 
· FFS: limitations on number of re-transmitted PUSCH for which CBGTI field is signalled
· Option 2: per PUSCH
· Option 3: only for a fixed number of PUSCHs
· HARQ process ID signalled in the DCI applies to the first scheduled PUSCH. HARQ process ID is then incremented by 1 for subsequent PUSCHs in the scheduled order (with modulo operation as needed)
· Time domain resource assignment mechanism is enhanced for indicating the number of scheduled mapping Type A and Type B PUSCHs, and their starting and ending symbols
· At least continuous time domain resource assignment is supported 
· FFS: whether multiple mapping Type B PUSCHs is allowed within the first slot
· FFS: whether multiple starting positions is allowed for UE-initiated COT (discussed as part of agenda 7.2.2.1.3) 
· FFS: configuration/signalling details
· CSI request field in the DCI applies to a single PUSCH
· FFS: relation between the timing of the triggered CSI-RS and the PUSCH carrying the CSI feedback, and how to determine which PUSCH carries the CSI feedback
· FFS: Whether existing DCI formats can be extended or new formats are necessary and associated details for supporting scheduling multiple PUSCHs
· FFS: Potential impact on MCS signalling for re-transmission
· Note: Indication of the LBT type and priority class should be possible with the DCI
· Note: SRS request field in the DCI applies to a single slot with the applicable slot signalled as in Rel-15
· Note: The number of DAI fields is not increased as compared to the single PUSCH scheduling DCI in Rel-16. Applicability of the DAI field is the same as multi-slot PUSCH scheduling in Rel-15.

Agreement:
For operation with dynamic HARQ codebook (type-2 codebook):
· PDSCH grouping by explicitly signalling a group index in DCI scheduling the PDSCH
· For any PDSCH scheduled with numerical or non-numerical value of K1
· The number of HARQ-ACK bits for one PDSCH group can change between successive requests for HARQ-ACK feedback for the same PDSCH group
· HARQ-ACK feedback for all PDSCHs in the same group is carried in the same PUCCH 
· One DCI can request HARQ-ACK feedback for one or more PDSCH groups in the same PUCCH
· C-DAI/T-DAI is accumulated only within each PDSCH group
· FFS: Choose between the following options:
· T-DAI is included only for the scheduled group
· T-DAI is included for each group
· New ACK-Feedback Group Indicator for each PDSCH Group operates as a toggle bit
· Maximum number of PDSCH groups: 2 (FFS: maximum number of groups 4 and maximum number of groups for which feedback is requested in the same PUCCH)
· A UE can signal support of this feature as part of capability signalling


In this contribution, we provide our views on remaining details of HARQ-ACK feedback and scheduling enhancement for NR-U.
2 HARQ procedure 
2.1 Dynamic HARQ codebook operation 
In last meeting, RAN1 agreed to adopt group based HARQ-ACK retransmission for dynamic codebook. To support group based HARQ-ACK retransmission, the DCI scheduling PDSCH at least includes the following bit fields, 
· PDSCH group index indicating which PDSCH group the scheduled PDSCH belongs to
· C-DAI/T-DAI accumulated within the PDSCH group
· Triggered PDSCH group(s) for HARQ-ACK feedback in the same PUCCH
· New ACK-Feedback group indicator for each triggered PDSCH group by toggled/untoggled bit.  
One FFS point is whether one T-DAI for the scheduled PDSCH group or separate T-DAI for each PDSCH group is included in the DCI. On one hand, T-DAI for each PDSCH group can avoid potential HARQ-ACK bit ambiguity when more than one PDSCH group is triggered for HARQ-ACK feedback in the same PUCCH. For example, assuming gNB first schedules N1 PDSCHs for PDSCH group 1, and later schedules N2 PDSCHs for PDSCH group 2 and triggers HARQ-ACK for both PDSCH group 1 and group 2. UE can correctly determine the codebook size for PDSCH group 1 if T-DAI for both PDSCH group 1 and group 2 is indicated in the same DCI no matter how many PDSCHs of PDSCH group 1 is actually received by UE, thus avoid the impact on codebook of PDSCH group 2. On the other hand, indicating T-DAI for each PDSCH group inevitably increases DCI payload, 2*M bits is needed where M is the maximum number of PDSCH groups, and T-DAI for the PDSCH groups which are not triggered to report HARQ-ACK is useless. Considering gNB could avoid HARQ-ACK ambiguity by proper scheduling (e.g., a proper number of PDSCHs or larger T-DAI) or one-shot HARQ-ACK retransmission, T-DAI only for the scheduled group seems sufficient for most cases. 
Proposal 1: T-DAI is included only for the scheduled group. 
The total bits to support group based HARQ-ACK retransmission for dynamic codebook could be ~ 10 bits (e.g., 8 ~10 bits for maximum 2 PDSCH groups depending on whether increase the bit-length for DAI). It is undesirable to add all these bits in a fallback DCI which should be as compact as possible to guarantee robust performance. The most conservative way is not to add any new bit (except existing C-DAI) in fallback DCI. The default PDSCH group such as PDSCH group 0 is assumed. Only the default PDSCH group can be triggered for HARQ-ACK if gNB only transmits fallback DCI or the triggered PDSCH group(s) can be derived by other normal DCI including the default PDSCH group. Alternatively, 1 bit ACK-Feedback group indicator can be included in fallback DCI to support HARQ-ACK retransmission for the default PDSCH group. 
Proposal 2: Only C-DAI is included in fallback DCI, or C-DAI and one bit ACK-Feedback group indicator is included in fallback DCI. The PDSCH scheduled by fallback DCI belongs to the default PDSCH group and only this PDSCH group can be triggered for HARQ-ACK feedback. 
The details on establishing the grouping relation among PDSCHs are still open and how to assign C-DAI values to the associated PDSCHs which have special value of PDSCH-to-HARQ-timing-indicator to indicate a later HARQ-ACK feedback is still not clear. In our previous contribution [2], HARQ-ACK codebook ambiguity caused by discontinuous C-DAI values within the same group of PDSCHs according to previous HARQ-ACK codebook reception is identified. Therefore, mechanisms maintaining accumulated C-DAI values within the same group of PDSCHs regardless of previous HARQ-ACK reception should be considered. On top of this feature, PDSCH group index can be utilized as one MSB bit of C-DAI to improve the missing DCI detection capability. For example, 4 consecutive PDSCHs with group index=0 are followed by 4 consecutive PDSCHs with group index =1 assuming 2 bits C-DAI design is used, which is illustrated in Figure 1. 
Proposal 3: PDSCH group index is utilized as one MSB bit of C-DAI. Within the same group, C-DAI values are accumulated regardless of the previous HARQ-ACK transmission results.
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Figure 1

2.2 Semi-static codebook 
Based on legacy semi-static codebook, gNB can trigger previous HARQ-ACK feedback by indicating the timing offset to include previous HARQ-ACK codebook and current HARQ-ACK codebook. 
In Figure 2, K1 set is {2, 3, 4, 5}, and the possible timing offset is {0, -4}. If gNB indicates the timing offset of -4, K1 set is extended to {2,3,4,5,6,7,8,9}, thus UE can report HARQ-ACK of PDSCHs in slot 0~7 on UL 2. Similar to legacy semi-static codebook, there is marginal DCI overhead (add 1 or 2 bit for timing offset) and there is no HARQ-ACK codebook ambiguity caused by PDCCH or PUCCH miss-detection. The configuration of timing offset should achieve the balance between UCI payload and HARQ-ACK transmission opportunity, wherein UCI payload would undesirably increase with larger timing offset, yet HARQ-ACK retransmission opportunities increases with larger timing offset range.  


Figure 2
Proposal 4: Legacy semi-static codebook with dynamic extension of K1 is supported for HARQ-ACK retransmission. 
Another candidate for semi-static codebook under discussion is HARQ process group-based HARQ-ACK retransmission. HARQ-ACK feedback for all PDSCHs in the HARQ-ACK group may lead to useless feedback of some PDSCHs, because the HARQ-ACK group is semi-statically determined by HARQ-process grouping which may be different from dynamic scheduling. Once the feedback is triggered, the HARQ-ACK of all PDSCHs in the group should be transmitted even if the HARQ-ACK of some HARQ process is already transmitted earlier or there is no PDSCH transmission for some HARQ processes. The alleged advantage of HARQ process group based HARQ-ACK retransmission is much smaller DCI payload and simple mechanism to resolve any error case suffered by group-based dynamic codebook. However, as pointed out by many companies in previous meetings, HARQ process group based mechanism still may suffer HARQ-ACK value ambiguity, e.g., DTX-to-ACK error if UE miss-detects the new PDSCH and reports the ACK of previous received PDSCH associated with the same HARQ process ID. To avoid the error case, similar mechanism as for group-based dynamic codebook is needed, i.e. the PDSCH group index and PDSCH group set indication or ACK Feedback indicator per PDSCH group. As a result, DCI payload is almost the same for group-based semi-static and dynamic codebook (only 1 bit difference as analysed in [3]), and the whole design is no less complicated than dynamic codebook. 
Proposal 5: HARQ process group-based HARQ-ACK feedback is not supported.
2.3 One-shot HARQ-ACK retransmission  
Similar to HARQ process-group based HARQ-ACK retransmission, and even worse, UCI transmission efficiency for one-shot HARQ-ACK retransmission for all HARQ processes is typically very poor unless HARQ-ACK of most HARQ processes is unavailable in some extreme congested scenario. Therefore, one-shot HARQ-ACK retransmission can only be a fallback solution for semi-static codebook with extendable K1 or group-based dynamic codebook discussed above when necessary. 
One-shot HARQ-ACK retransmission is immune to HARQ-ACK codebook size ambiguity, e.g., codebook size ambiguity discussed in section 2.1 is easily resolved. However, similar to HARQ process-group based HARQ-ACK retransmission, it may suffer DTX-to-ACK error if UE miss-detects the new PDSCH and reports the ACK of previous received PDSCH associated with the same HARQ process ID. As analysed above, to avoid the error case, ACK-Feedback indicator for each HARQ process should be informed by gNB so that UE keeps or resets the previous HARQ-ACK value accordingly for each HARQ process, or NDI for each HARQ process should be reported by UE together with HARQ-ACK. Considering the similarity of ACK-Feedback indicator for one-shot HARQ-ACK and group-based dynamic codebook, it is practical to reuse the PDSCH group index and ACK-Feedback indicator for each PDSCH group in DL assignment for one-shot HARQ-ACK retransmission, thus saving additional DCI overhead or UCI overhead for one-shot HARQ-ACK retransmission. For example, for group-based dynamic codebook with up to 2 PDSCH groups, DL assignment includes 1 bit for PDSCH group index, 2 bits for ACK-Feedback indicator for 2 PDSCH groups, and 2 bits for PDSCH group(s) triggering (‘00’ for current PDSCH group, ‘01’ for 2 PDSCH groups, ‘10’ for all HARQ processes, ‘11’ reserved), one-shot HARQ-ACK retransmission can be implemented by setting PDSCH groups triggering as ‘10’. Then, UE reports NACK for a HARQ process if the HARQ process does not belong to any PDSCH group or the HARQ process without a new PDSCH belongs to one PDSCH group with toggled ACK-Feedback indicator, otherwise, UE reports valid HARQ-ACK for a HARQ process. It is undesirable to support one-shot HARQ-ACK retransmission by UL grant or dedicated DCI which requires additional DCI/UCI overhead and standard efforts. 
Alternatively, similar to HARQ-ACK value determination for PUSCH in FeLAA DFI, UE sets the default value NACK for a given HARQ process if UE transmits HARQ-ACK previously. Then, DTX-to-ACK error is avoided without any assist information from gNB at the cost of being unable to recover HARQ-ACK transmitted by UE but miss-detected by gNB. To support dynamic switching between one-shot HARQ-ACK retransmission and dynamic or semi-static codebook, just one triggering state/bit is added in DL assignment or UL grant. Still, dedicated DCI for one-shot HARQ-ACK retransmission is undesirable due to additional DCI overhead.  
Proposal 6: If one-shot HARQ-ACK retransmission is to be supported (only as fallback solution), it is triggered by DL assignment. 
2.4 Non-numerical value for K1  
If a PDSCH is scheduled by non-numerical K1, HARQ-ACK feedback for the PDSCH should be determined by another DCI. For dynamic codebook, HARQ-ACK timing for this PDSCH is derived by another DCI with the same PDSCH group index with numerical K1, or by another DCI triggering PDSCH group(s) including the PDSCH group of this PDSCH. For semi-static codebook, HARQ-ACK for this PDSCH is reported in a PUCCH/PUSCH if it is in the candidate PDSCH occasions of the PUCCH/PUSCH, wherein valid HARQ-ACK value is reported if sufficient UE processing time is provided otherwise NACK is reported. If this PDSCH is earlier than the first candidate PDSCH occasion, additional HARQ-ACK bit for the PDSCH is appended to the semi-static codebook for candidate PDSCH occasions. Considering there is no assist information for semi-static codebook to guarantee the correct order of PDSCHs outside candidate PDSCH occasions, at most one such PDSCH HARQ-ACK can be appended, otherwise it incurs HARQ-ACK codebook ambiguity. Besides, for one-shot HARQ-ACK, actual HARQ-ACK is reported only if UE has sufficient processing time.  
Proposal 7: To determine HARQ-ACK feedback for PDSCH with non-numerical value for K1,
· For dynamic codebook, HARQ-ACK timing for this PDSCH is derived by another DCI with the same PDSCH group index, or by another DCI triggering PDSCH group(s) including the PDSCH group of this PDSCH. 
· For semi-static codebook, HARQ-ACK for this PDSCH is reported in a PUCCH/PUSCH if the PDSCH is within candidate PDSCH occasions, or HARQ-ACK for this PDSCH can be added at the end of semi-static codebook for candidate PDSCH occasions if the PDSCH is earlier than candidate PDSCH occasions. Actual HARQ-ACK value is reported if there is sufficient processing time otherwise NACK is reported. 
2.5 Multiple frequency domain transmission opportunities 
gNB can configure PUCCH resource in each 20MHz sub-band or in more than one UL CCs (in addition to Pcell) in which UE may transmit HARQ-ACK after successful LBT in at least one LBT sub-band or UL CC. If more than one sub-band/CC is idle, UE chooses only one sub-band/CC to transmit based on the pre-defined rule, e.g., with smallest sub-band/CC index. Whether to enable multiple transmission opportunities can be dynamically indicated by gNB, e.g., by PRI indication (e.g., some PRI is associated with single PUCCH resource, while other PRIs are associated with multiple PUCCH resources over multiple LBT sub-bands or CC). Moreover, PUCCH resources can be configured separately for each DL LBT sub-band to increase PUCCH resource flexibility without increasing PRI overhead, e.g., PUCCH resources indicated by DL assignment in different DL LBT sub-band may be associated with different UL LBT sub-band. 
If HARQ-ACK is to be piggybacked on PUSCH, to take advantage of channel access diversity, the PUSCH to carry HARQ-ACK information can be dynamically chosen according to LBT result rather than pre-defined rule of smallest Scell index. However, UE may not have enough preparation time to perform rate matching for the PUSCH containing HARQ-ACK right after the last successful CCA slot. Alternatively, HARQ-ACK can be piggybacked in multiple PUSCHs overlapped with PUCCH, according to gNB's indication. Another way is to choose one PUSCH on the UL carrier which is most likely to pass the LBT to carry the HARQ-ACK feedback, e.g., the PUSCH within a COT initiated by gNB. 
Proposal 8: Multiple transmission opportunity in frequency domain by indicating multiple PUCCH/PUSCH carrying HARQ-ACK for multiple sub-bands/CCs should be supported. 
3 Scheduling procedure 
Good progress has been achieved in last meeting on DCI design for multi-slot PUSCH transmission. Most bit fields are determined while details for some bit fields are FFS. 
· CBG indication 
CBG-based transmission improves UL transmission efficiency especially in the case of more bursty interference on unlicensed cells. It is desirable to support this feature also for multi-PUSCH scheduling.  
In last meeting, three options were discussed. Separate CBGTI per PUSCH can maximize CBG-based retransmission gain, however, the payload would be too excessive, especially when 8 CBG is configured and the number of PUSCHs is quite large. The solutions to achieve the trade-off between DCI payload and scheduling gain should be considered. Comparing option 1 and option 3, CBG-based retransmission gain is lager for re-retransmitted PUSCH (option 1) than the fixed number of PUSCHs (option 3). The re-transmitted PUSCH based on CBG-based transmission can be implicitly derived by NDI or by a separate indication. 
Proposal 9: CBG-based retransmission is supported for multi-PUSCH scheduling with configurable CBGTI bit field for re-transmitted PUSCH.
· Time domain resource assignment  
For continuous multi-slot PUSCHs, time domain resource assignment should indicate the number of scheduled slots, starting symbol in the first scheduled slot and ending symbol in last scheduled slot. The existing signalling should be reused as much as possible. 
Unlike PUSCH repetition mainly targeting for coverage enhancement for which semi-static repetition factor is sufficient, dynamic indication of the number of scheduled slots with separate TBs is more desirable to cater for dynamic DL/UL configuration and COT, e.g., a separate bit field in UL grant is desirable. 
For the starting and ending symbol, a single Rel-15 SLIV can be reused with minor modification for starting symbol S applying to the first scheduled slot and duration L applies to the last scheduled slot, and the intermediate slot(s) is full slot. Since there is no restriction between starting symbol in first slot and ending symbol in last slot, S+L could be larger than 14 which requires new equation for SLIV. For simplicity, the unused SLIV states can be used to indicate the new case S+L >14. The similar issue is under discussion in eURLLC to support PUSCH repetition with segmentation [4]. The same solution should be strived for both NR-U and eURLLC.  
Besides, DMRS location for each PUSCH may be different according to PUSCH mapping type. Typically, the same PUSCH mapping type (either type A or B) for all slots except the first slot would be sufficient, while type-B mapping is always more suitable for the first slot to enable flexible DMRS location. Then, PUSCH mapping type is fixed for first slot and the single Rel-15 PUSCH mapping type indication by TDRA table is applied to all other slots. 
Regarding whether support multiple type-B PUSCH in the first slot, the main motivation is to support multiple starting positions for the first slot to reduce LBT impact. It is noted that puncturing can also achieve the same goal and was already adopted by FeLAA. The argument for supporting multiple type-B PUSCHs rather than puncturing is marginal standard impact considering type-B PUSCH is already supported by Rel-15 NR for singe PUSCH scheduling. However, the configuration of multiple type-B PUSCH within the first slot for multi-PUSCH scheduling requires new signalling design (and may require larger number of TDRA bits) as well as new shifting mechanism [5]. On the contrary, puncturing mechanism is common for single and multi-PUSCH scheduling with limited standard impact.   
Proposal 10: Multiple type-B PUSCHs in first slot is not supported. 
Proposal 11: UL grant indicates the number of scheduled slots. The existing TDRA table is reused with a single SLIV indicating the starting symbol S in first slot and the ending symbol L in last slot, a single PUSCH mapping type indicating the mapping type for all slots except the first slot where PUSCH mapping type-B is used.
· CSI request 
CSI request field in the DCI applies to a single PUSCH per the agreement. If A-CSI report is to be transmitted with UL-SCH, the single PUSCH carrying A-CSI report can be fixed in penult slot as in eLAA to reduce the dropping probability caused by LBT and avoid limited UL resource in last partial slot. The timing relation between A-CSI-RS and UL grant can be determined according to Rel-15 NR mechanism, i.e. timing offset X configured by RRC signalling.  
There is no clear motivation to support A-CSI report without UL-SCH by multi-slot PUSCH. Single-slot PUSCH transmission is sufficient for UCI only case. Therefore, no need of UL-SCH indicator bit field in UL grant scheduling multi-slot PUSCH.  
Proposal 12: A-CSI is reported in penult slot. The timing relation between A-CSI-RS and UL grant is same as Rel-15 NR. 
· MCS signalling for retransmission
If CBG-based retransmission is configured and multi-PUSCH with both initial transmission and retransmission is scheduled by a single UL grant, it would be more difficult to allocate a proper MCS for all these PUSCHs than eLAA, because the actually transmitted number of bits per PUSCH would vary dramatically according to the number of retransmitted CBGs. If MCS index between 0~ 27 is allocated for a retransmission, gNB should ensure the same TB size derived by MCS (according to the number of REs of physical resource, modulation order and coding rate indicated by MCS) for retransmission and initial transmission. Typically, for one PUSCH, the smaller number of CBGs to be retransmitted, the less physical resource is needed and the saved resources can be utilized for other UEs. However, if less physical resource is allocated, to keep the same TB size, gNB has to indicate a much larger MCS (e.g. proportional to the number of REs for retransmission/number of REs for initial transmission) that not only may result in larger modulation order for this retransmitted PUSCH but also lead to too large coding rate and modulation order for other PUSCHs with new transmission scheduled by the same UL grant. Alternatively, gNB allocates proper MCS for PUSCHs with new transmission but the TB size of PUSCH with partial CBG retransmission would be much smaller than initial transmission. One simple way out of such scheduling dilemma is applying MCS only to TB-based transmission while allowing partial CBG-based retransmission to follow the previous received TBS and modulation order. The TB-based or partial CBG-based retransmission is indicated by CBGTI, i.e. all ‘1’ CBGTI for TB-based transmission otherwise partial CBG-based retransmission. 
Proposal 13: If CBG-based transmission is configured, MCS indicated by UL grant applies to PUSCH with TB-based transmission, and previous MCS applies to PUSCH with partial CBG-based transmission. 

Apparently, useful bit fields for single and multi-PUSCH scheduling are different. Defining separate DCI formats for these two different scheduling optimizes DCI payload respectively. Similar as eLAA, gNB has the flexibility to determine whether to configure both DCI formats for single and multi-PUSCH scheduling or only one.
Proposal 14: Define separate DCI format for single and multi-PUSCH scheduling respectively.
RAN1 agreed to support at least continuous multi-slot PUSCH transmission by single DCI, while there’re different views on the support of non-continuous PUSCH transmission. The main motivation of supporting non-continuous transmission is to enable PUSCH transmission by single DCI over multiple non-continuous UL parts in a COT with multiple DL/UL switching points. To indicate non-continuous resource, separate indication of SLIV for each PUSCH or additional indication of gaps within scheduled PUSCHs would be required which incurs large signalling overhead. Alternatively, combine the single SLIV and SFI information to determine the symbols for PUSCH transmission, e.g. DL symbols indicated by SFI is skipped. However, if UE does not correctly receive SFI, the unpredictable transmission direction collision degrades the system performance. Furthermore, additional LBT may be required between non-continuous PUSCHs (e.g., if the gap is larger than 25us) which incurs the risk of losing the channel. 
Proposal 15: Non-continuous multi-PUSCH scheduling is not supported.
4 Conclusions
Based on the discussion and observations above, the proposals made in this contribution are summarized below. 
For NR-U HARQ enhancement: 
Proposal 1: T-DAI is included only for the scheduled group. 
Proposal 2: Only C-DAI is included in fallback DCI, or C-DAI and one bit ACK-Feedback group indicator is included in fallback DCI. The PDSCH scheduled by fallback DCI belongs to the default PDSCH group and only this PDSCH group can be triggered for HARQ-ACK feedback. 
Proposal 3: PDSCH group index is utilized as one MSB bit of C-DAI. Within the same group, C-DAI values are accumulated regardless of the previous HARQ-ACK transmission results.
Proposal 4: Legacy semi-static codebook with dynamic extension of K1 is supported for HARQ-ACK retransmission. 
Proposal 5: HARQ process group-based HARQ-ACK feedback is not supported.
Proposal 6: If one-shot HARQ-ACK retransmission is to be supported (only as fallback solution), it is triggered by DL assignment. 
Proposal 7: To determine HARQ-ACK feedback for PDSCH with non-numerical value for K1,
· For dynamic codebook, HARQ-ACK timing for this PDSCH is derived by another DCI with the same PDSCH group index, or by another DCI triggering PDSCH group(s) including the PDSCH group of this PDSCH. 
· For semi-static codebook, HARQ-ACK for this PDSCH is reported in a PUCCH/PUSCH if the PDSCH is within candidate PDSCH occasions, or HARQ-ACK for this PDSCH can be added at the end of semi-static codebook for candidate PDSCH occasions if the PDSCH is earlier than candidate PDSCH occasions. Actual HARQ-ACK value is reported if there is sufficient processing time otherwise NACK is reported. 
Proposal 8: Multiple transmission opportunity in frequency domain by indicating multiple PUCCH/PUSCH carrying HARQ-ACK for multiple sub-bands/CCs should be supported. 
For NR-U scheduling enhancement :  
Proposal 9: CBG-based retransmission is supported for multi-PUSCH scheduling with configurable CBGTI bit field for re-transmitted PUSCH.
Proposal 10: Multiple type-B PUSCHs in first slot is not supported. 
Proposal 11: UL grant indicates the number of scheduled slots. The existing TDRA table is reused with a single SLIV indicating the starting symbol S in first slot and the ending symbol L in last slot, a single PUSCH mapping type indicating the mapping type for all slots except first slot where PUSCH mapping type B is used.
Proposal 12: A-CSI is reported in penult slot. The timing relation between A-CSI-RS and UL grant is same as Rel-15 NR. 
Proposal 13: If CBG-based transmission is configured, MCS indicated by UL grant applies to PUSCH with TB-based transmission, and previous MCS applies to PUSCH with partial CBG-based transmission. 
Proposal 14: Define separate DCI format for single and multi-PUSCH scheduling respectively.
Proposal 15: Non-continuous multi-PUSCH scheduling is not supported.
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