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Introduction 
In this contribution, we provide our views on remaining details on the following topics for NR-U:
· Enhanced dynamic HARQ-ACK codebook
· One-shot HARQ-ACK feedback
· Non-enhanced dynamic HARQ-ACK codebook
· Multi-TTI PUSCH scheduling
Discussion
Enhanced dynamic HARQ-ACK codebook
Number of PDSCH groups and request feedback for multiple PDSCH groups 
In some scenarios, network may need to initiate more than one PDSCH groups to allow flexible scheduling behaviour, and up to two PDSCH groups should be sufficient. Meanwhile, it is also beneficial to allow that two PDSCH groups can be requested to be acknowledged in the same PUCCH. In order to indicate UE whether to piggyback the HARQ-ACK feedback of the other PDSCH group in the same PUCCH, a request (RQ) can be conveyed by a non-fallback DL DCI with PDSCH scheduling. In RAN1#98 meeting [1], it was agreed that when the feedback is triggered by a non-fallback DL DCI scheduling a PDSCH, a UE is not expected to be requested in that DCI to provide feedback only for a PDSCH group not scheduled in that DCI. Thus, assuming at most 2 PDSCH groups can be reported in the same PUCCH, two states are required to be indicated by the request:
· RQ = 0: Request feedback only for the scheduled PDSCH group
· RQ = 1: Request feedback for both scheduled and non-scheduled PDSCH groups
If two PDSCH groups are acknowledged in the same PUCCH, UE concatenates the two HARQ-ACK codebooks of the two PDSCH groups having different GI values by increasing order of the GIs, where each HARQ-ACK codebook is individually generated according to C-DAI/T-DAI accumulated within each PDSCH group.

Proposal 1: When enhanced dynamic HARQ-ACK codebook is configured:
· The maximum number of PDSCH groups: 2 (1 bit for group index)
· The maximum number of PDSCH groups for which HARQ-ACK feedbacks can be requested in the same PUCCH: 2
· One-bit request is conveyed by a non-fallback DL DCI scheduling a PDSCH belonging to a scheduled PDSCH group:
· Set to “0”: Request feedback only for the scheduled PDSCH group.
· Set to “1”: Request feedback for both scheduled and non-scheduled PDSCH groups.
· When two PDSCH groups exist in the same PUCCH, UE concatenates the two codebooks individually generated for the two PDSCH groups by increasing order of corresponding group indexes.

C-DAI/T-DAI accumulation within a PDSCH group
During the email discussion on draft CR for TS38.213, editor mentioned that RAN1 doesn't have an explicit agreement that UE should assume C-DAI/T-DAI values are accumulated within a PDSCH group before the NFI of the PDSCH group has not been toggled. Even RAN1 already has a related agreement in RAN1#97, an agreement for further confirmation may be necessary.

Agreement (RAN1#97)
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 signaling

Proposal 2: For a given PDSCH group, UE expects that DAI for the PDSCH group always continues to be accumulated if the NFI of the PDSCH group has not been toggled.
· Note: DAI for the same PDSCH group can be accumulated across one or more HARQ-ACK opportunities for the PDSCH group.

NFI in non-fallback DL DCI
In RAN1#98bis meeting [2], RAN1 agreed that UE expects the DAI values for a PDSCH group to be reset if UE revives a DCI that toggles the NFI value for the PDSCH group. Otherwise, the DAI values for a PDSCH group are always accumulated within the PDSCH group. By comparing the NFI values in the current DCI and the previous DCI indicating a same group index, UE can determine whether the corresponding PDSCH group is reset by gNB. 



Figure 1. Different NFI values for the scheduled PDSCH group within a same PDCCH monitoring occasion
When more than one DL CCs are configured, gNB can transmit more than one DCIs in the same PDCCH monitoring occasion (defined in TS38.213 9.1.3.1) to schedule multiple PDSCHs in different DL CCs. There is an open issue that whether gNB is allowed to transmit different NFI values for the scheduled PDSCH group within a same PDCCH monitoring occasion, as shown in Figure 1. In general, gNB can reset a PDSCH group once the HARQ-ACK feedback of the PDSCH group is successfully received. Thus, in the same time instance, the decision whether to reset a PDSCH group should not be different in multiple DL CCs. Since we don’t see any use case and benefit from allowing such operation, it is better to preclude it to avoid possible errors and additional specification efforts. 
Proposal 3: When multiple CC are configured, UE doesn't expect to receive different NFI values in the DCIs scheduling a same PDSCH group in a PDCCH monitoring occasion m.


NFI in fallback DL DCI
In NR Rel-15, it is possible to request a HARQ-ACK feedback for PDSCHs scheduled by fallback DL DCIs (format 1_0) and non-fallback DL DCIs (format 1_1) in the same dynamic HARQ-ACK codebook. Similarly, when UE is configured with enhanced dynamic HARQ-ACK codebook, we should ensure that the feedback of a PDSCH group works reliably no matter the corresponding PDSCHs are scheduled by fallback or non-fallback DL DCIs.
In RAN1#98bis meeting [2], it was agreed that when enhanced dynamic HARQ-ACK codebook is configured, a PDSCH scheduled by a fallback DL DCI always belongs to the first PDSCH group (i.e.. group having GI = 0). There is still an FFS part that whether NFI is introduced in DCI format 1_0 for the purpose of enhanced dynamic HARQ codebook operation. We provide our views on both alternatives (w/ and w/o explicitly signalled NFI in fallback DL DCI) as follows:
1. NFI is not explicitly signalled in fallback DL DCI: If fallback DL DCI doesn't explicitly indicate NFI, a pre-defined rule for determining NFI would be necessary in specification. In order to avoid any ambiguity due to PDCCH detection error, the determination should not rely on other DCI (e.g., follow the non-fallback DL DCI scheduling a PDSCH in the same group and indicating the same PUCCH transmission). For example, a simple and robust rule can be defined as UE always assumes NFI is not toggled by a fallback DL DCI, as shown in Figure 2. Since fallback DL never toggles NFI for the first PDSCH group, whether the HARQ-ACK feedback of previous PDSCHs in the first PDSCH group is successfully received by gNB or not, UE will retransmit the HARQ-ACK feedback in the next HARQ-ACK opportunity provided by the fallback DL DCIs. However, the unnecessary HARQ-ACK retransmission is not a critical issue since gNB would schedule the same UE interchangeably using fallback and non-fallback DL DCIs only in rare cases.




Figure 2. Example when NFI is not explicitly signalled in fallback DL DCI

2. NFI is explicitly signalled in fallback DL DCI: If fallback DL DCI explicitly indicates NFI, gNB can control the grouping of PDSCHs by toggling/not toggling NFIs and UE can determine the PDSCH grouping by comparing the received NFIs, such that both ambiguity and unnecessary retransmission can be avoided. However, since the presences of the fields in fallback DL DCI are in general un-configurable, a constant 1-bit DCI overhead would be introduced whether enhanced dynamic HARQ-ACK codebook is configured or not.

Proposal 4: When enhanced dynamic HARQ-ACK codebook is configured, choosing one of the following alternatives for fallback DL DCI:
· Alt1: NFI is not explicitly signalled in fallback DL DCI, and UE assumes NFI is NOT toggled by fallback DL DCI.
· Alt2: NFI is explicitly signalled in fallback DL DCI, and the presence of this field is not configurable.

Since the main purpose of requesting a HARQ-ACK feedback for a non-scheduled group is mainly for latency reduction instead of robustness improvement, which is not be critically needed in a fallback DCI. Moreover, no additional field would be introduced for enhanced dynamic HARQ-ACK codebook operation (NFI is FFS). Thus, we see that triggering HARQ-ACK feedback for the non-scheduled group using fallback DL DCI is not feasible.
Proposal 5: When enhanced dynamic HARQ-ACK codebook is configured, a fallback DL DCI requests HARQ-ACK feedback only for the scheduled PDSCH group (PDSCH group #0).

UL DAI in non-fallback UL DCI
In RAN1#98bis meeting, it was agreed that RRC signalling can configure UL DAI (including 1st  DAI and 2nd DAI for two HARQ-ACK sub-codebooks if CBG-based transmission is configured to at least one serving cells in the PUCCH group) in non-fallback UL DCI is present for only one PDSCH group or two PDSCH groups. If UL DAI is present for only one PDSCH group, the UL DAI is applied to the scheduled PDSCH group for which corresponding HARQ-ACK feedback is multiplexed in the PUSCH scheduled by non-fallback UL DCI. We analyse the following two cases when {NFI and T-DAI} for the non-scheduled PDSCH group are configured and not configured in non-fallback DL DCI to explain the reasons why UL DAI should be applied to the scheduled PDSCH group.
1. {NFI and T-DAI} for the non-scheduled PDSCH group are configured in non-fallback DL DCI: Since UE can obtain the final T-DAI for the non-scheduled PDSCH group provided in non-fallback DL DCI (e.g., T-DAI-2 in Figure 3) to determine a correct codebook size, we don't need the redundant information in non-fallback UL DCI. Thus, it is reasonable to apply UL DAI to the scheduled PDSCH group for indicating the corresponding final T-DAI to improve dynamic codebook robustness, as the example shown in Figure 3.



Figure 3. Example of applying UL DAI to the scheduled PDSCH group

2. {NFI and T-DAI} for the non-scheduled PDSCH group are not configured in non-fallback DL DCI: In the case w/o {NFI and T-DAI} for the non-scheduled PDSCH group in non-fallback DL DCI, in order to avoid the possible error cases caused by codebook aggregation for multiple PDSCH groups, gNB may simply request HARQ-ACK feedback only for the scheduled PDSCH group per PUCCH at most of the time. Therefore, UL DAI should be also applied to the scheduled PDSCH group.


Proposal 6: If UL DAI is configured to be present in a non-fallback UL DCI for only one PDSCH group, UL DAI is applied to the scheduled PDSCH group for which corresponding HARQ-ACK feedback is multiplexed in the PUSCH scheduled by the non-fallback UL DCI.


One-shot HARQ-ACK feedback
Simultaneous configuration of enhanced dynamic codebook and one-shot feedback
Enhanced dynamic HARQ-ACK codebook already provides unlimited number of HARQ-ACK opportunities in a reliable and efficient way, we don't see any need to configured one-shot HARQ-ACK feedback on top of enhanced dynamic HARQ-ACK codebook operation. Moreover, if simultaneous configuration of enhanced dynamic HARQ-ACK codebook and one-shot HARQ-ACK feedback is allowed, the overall DCI overhead would be larger since a separate field would be required to trigger one-shot feedback. 
Proposal 7: Simultaneous configuration of enhanced dynamic HARQ-ACK codebook and one-shot HARQ-ACK feedback is not supported.

Request for one-shot HARQ-ACK feedback
In RAN1#98bis meeting, it was agreed that one-shot HARQ-ACK feedback can only be requested in a UE-specific DCI. In our view, a non-fallback DCI scheduling PDSCH or PUSCH can be used for requesting one-shot HARQ-ACK feedback since it only needs an additional 1-bit field compared with Rel-15 DCI format 0_1 and DCI format 1_1. When one-shot HARQ-ACK feedback is configured on top of semi-static or dynamic HARQ-ACK operation, once UE receives a positive request in a non-fallback DCI scheduling a PDSCH, it shall report HARQ-ACKs for all configured DL HARQ processes for all configured CCs instead of a semi-static or dynamic HARQ-ACK codebook in the PUCCH. Also, similar to aperiodic CSI triggering, one-shot HARQ-ACK feedback can be request by an UL grant with or without UL-SCH to carry the payload of HARQ-ACKs for all configured DL HARQ processes for all configured CCs. Since DCI format 0_1 already can schedule a PUSCH without UL-SCH and request one-shot HARQ-ACK feedback whenever needed, the benefit from introducing a dedicated DCI not scheduling PDSCH/ PUSCH, i.e., introducing a separate DCI format other than formats 0_1 and 1_1, remains unclear. 
Proposal 8: One-shot HARQ-ACK feedback can be triggered using DCI format 1_1 and DCI format 0_1 with or without UL-SCH.

It is still open for discussion how to avoid possible error cases in one-shot HARQ-ACK feedback caused by PDCCH misdetection. In our view, a simple solution without any additional overhead (e.g., report latest NDI value along with HARQ-ACK for the corresponding PDSCH) should be adopted to avoid increasing of UCI payload. Therefore, we prefer not to report NDI value along with HARQ-ACK for the corresponding PDSCH (Alt A), and the HARQ A/N value is set to the default value of NACK after the last determined PDSCH for which A/N decoding result is reported in a one-shot HARQ-ACK feedback (Alt 2). 

Proposal 9: NDI value is not reported along with HARQ-ACK for the corresponding PDSCH.
Proposal 10: For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, the HARQ A/N value is set to the default value of NACK.

Non-enhanced dynamic HARQ-ACK codebook



Figure 4. Example of handling HARQ-ACK feedback postponed by NN-K1 without explicit PDSCH grouping
In previous meeting, there was a discussion how UE derives the timing for HARQ-ACK feedback for a PDSCH scheduled with a non-numerical value of K1 (NN-K1) in case of dynamic codebook but without explicit PDSCH grouping, i.e., with the configuration of dynamic HARQ-ACK codebook instead of enhanced dynamic HARQ-ACK codebook. Since supporting of NN-K1 to postpone HARQ-ACK feedback for the end-of-COT PDSCHs may be an essential feature for NR-U operation, it is necessary to introduce a mechanism to handle the HARQ-ACK feedback postponed by NN-K1 when a UE is not capable of supporting enhanced dynamic HARQ-ACK codebook. A simple mechanism based on group-based HARQ-ACK feedback can be adopted, however, without signalling of group index. For example, as shown in Figure 4, a PDSCH scheduled with NN-K1 is grouped into the next PDSCH scheduled with a numerical K1 value, i.e., the HARQ-ACK timing for a PDSCH scheduled with NN-K1 can be derived by the next DCI scheduling PDSCH with a numerical K1 value. In order to void possible error cases caused by PDCCH misdetections without explicit signalling of group index, the PUCCH resource indicator (PRI) value of the DCI scheduling the PDSCH with NN-K1 can be used. If the PRI value of the DCI scheduling the PDSCH with NN-K1 is the same as the one of the next DCI scheduling PDSCH with a numerical K1 value, then the HARQ-ACK timing is determined. Otherwise, UE discards the HARQ-ACK for the PDSCH scheduled with NN-K1. Since gNB still can change the PUCCH resource by indicating a different PRI value in the later DCIs, this protection doesn't　sacrifice the scheduling flexibility. If the HARQ-ACK timing is determined, as the dynamic HARQ-ACK codebook determination deified in NR Rel-15, UE assumes that C-DAI/T-DAI is accumulated within the PDCCH monitoring occasions associated with the corresponding HARQ-ACK opportunity, and determines a codebook for the PDSCHs scheduled with numerical or non-numerical K1 values.
Proposal 11: When Rel-15 non-enhanced dynamic HARQ-ACK codebook is configured, the HARQ-ACK timing for a PDSCH scheduled with non-numerical K1 value is derived by the next DCI scheduling PDSCH with a numerical K1 value and indicating a PRI value the same as the one of the DCI scheduling the PDSCH with non-numerical K1 value.
· If the PRI value of the DCI scheduling the PDSCH with non-numerical K1 value is different from the one of the next DCI scheduling PDSCH with a numerical K1, then UE discards the HARQ-ACK for the PDSCH scheduled with non-numerical K1 value.

Multi-TTI PUSCH scheduling
DCI format for multi-TTI PUSCH scheduling
In RAN1#98bis meeting [2], it was agreed that the number of scheduled PUSCHs and corresponding time domain resource allocations in non-fallback UL DCI scheduling multiple PUSCHs would be determined based on enhanced pusch-TimeDomainAllocationList configured by RRC. In this way, in order to know that the row indicate by TDRA field in the non-fallback UL DCI should be the one in Rel-15 pusch-TimeDomainAllocationList or Rel-16 pusch-TimeDomainAllocationList, UE has to distinguish the detected non-fallback UL DCI is a single-TTI or multi-TTI UL grant. In one of possible solutions, an identifier can be added into DCI format 0_1 to indicate this DCI is a single-TTI or multi-TTI UL grant when Rel-16 pusch-TimeDomainAllocationList is configured. Since the size of a multi-TTI UL grant may be similar to a single-TTI grant if the unused fields (e.g., CBGTI, UL-SCH indicator, and frequency hopping flag) and the unused bits in FDRA for interlaced PUSCH are considered, as we estimated in Table 1, it is possible to use the same DCI format to carry two different types of UL grant.

Table 1. Comparison of number of required bits in the changed fields between single-TTI and multi-TTI UL grants
	DCI field
	Single-TTI UL grant
	Multi-TTI UL grant

	FDRA
	At most 18 bits
	At most 11 bits

	NDI
	1 bits
	At most 8 bits

	RV
	2 bits
	At most 8 bits (1 bit per PUSCH)

	CBGTI
	At most 8 bits
	n/a

	UL-SCH
	1 bit
	n/a

	Frequency hopping flag
	At most 1 bit
	n/a

	Single-TTI/multi-TTI flag
	n/a
	1 bit

	Total
	At most 31 bits
	At most 28 bits



Proposal 12: If multi-TTI PUSCH scheduling is configured (e.g., if pusch-TimeDomainAllocationList-r16 is configured), an identifier is present in DCI format 0_1 for distinguishing that this DCI is a single-TTI UL grant or a multi-TTI UL grant.

CBGTI, UL-SCH indicator, and frequency hopping flag
One of the important motivations to enable CBG-based retransmission in NR-U is that UE can retransmit some CBGs rather than the entire TB when some symbols of a scheduled PUSCH transmission are dropped due to the transmission later than the starting position indicated by the UL grant depending on LBT outcome. Moreover, compared with single-TTI PUSCH scheduling, multi-TTI PUSCH scheduling doesn’t have the same flexibility on time/frequency domain resource allocation to use fewer resources for CBG-based retransmission. To avoid huge signalling overhead in a multi-TTI UL grant, CBG-based retransmission is not support even there is only one PUSCH is scheduled by the multi-TTI UL grant, i.e., CBGTI field is not included in a multi-TTI UL grant.
Regarding UL-SCH indicator and frequency hopping flag, we do not see the needs for these fields in the context of multi-TTI PUSCH scheduling. Hence, these fields are also not included in a multi-TTI UL grant. 

Proposal 13: The following fields are not included in a multi-TTI UL grant (even only one PUSCH is scheduled): 
· UL-SCH indicator
· Frequency hopping flag
· CBGTI

Aperiodic CSI report on PUSCH
In NR Rel-15, when UE receives an UL grant that requests an aperiodic CSI report (by a CSI request filed in the UL grant) on a PUSCH with data (by indicating UL-SCH field = 1), a UCI and a TB are multiplexed together in the scheduled PUSCH. In NR-U, if a multi-TTI UL grant requests an aperiodic CSI report with data, a set of PUSCHs could be scheduled over multiple slots. Then, the aperiodic CSI report should be transmitted on which PUSCH? At least four options can be considered as follows:
· Option 1. Transmit on the first scheduled PUSCH: Generally, in unlicensed band, the first scheduled PUSCH has a relatively higher probability to be blocked due to LBT failure. Therefore, it is not prefer to transmit the aperiodic CSI report on the first scheduled PUSCH.
· Option 2. Transmit on the first available PUSCH: After LBT succeeds, UE can start to transmit the aperiodic CSI report on the first available PUSCH as soon as possible to reduce latency. However, it leads to additional burden at UE since UE has to prepare two different PUSCHs (w/ and w/o UCI) or re-generate a new PUSCH depending on LBT outcome.
· Option 3. Transmit on the last scheduled PUSCH: The last scheduled PUSCH has a relatively higher probability to be transmitted since there are more LBT attempts before the transmission occasion. Moreover, UE doesn't have to transmit different PUSCHs depending on LBT outcome. However, the last scheduled PUSCH may not has sufficient resources to piggyback the aperiodic CSI report if only a few symbols are allocated for it.
· Option 4. Depending on the number of scheduled PUSCHs: Similar to LAA design, the aperiodic CSI report is transmitted on a scheduled PUSCH depending on the number of scheduled PUSCHs (M) as follows:
· When M <= 2, the aperiodic CSI report is transmitted in the (M)-th scheduled PUSCH
· When M > 2, the aperiodic CSI report is transmitted in the (M-1)-th scheduled PUSCH
This option considers both success probability of LBT and resources for piggybacking the aperiodic CSI report. We see this option is more feasible than others.

Proposal 14: If UE receives a multi-TTI UL grant that requests a CSI report with data, the CSI report should be transmitted on a scheduled PUSCH depending on the number of scheduled PUSCHs (M):
· When M <= 2, the aperiodic CSI report is transmitted in the (M)-th scheduled PUSCH 
· When M > 2, the aperiodic CSI report is transmitted in the (M-1)-th scheduled PUSCH 
[bookmark: _GoBack]Conclusion
In this contribution, HARQ operation and multi-TTI PUSCH scheduling for NR-U operation were discussed. Based on the discussion in the previous sections, we made the following proposals:

Enhanced dynamic HARQ-ACK codebook
Proposal 1: When enhanced dynamic HARQ-ACK codebook is configured:
· The maximum number of PDSCH groups: 2 (1 bit for group index)
· The maximum number of PDSCH groups for which HARQ-ACK feedbacks can be requested in the same PUCCH: 2
· One-bit request is conveyed by a non-fallback DL DCI scheduling a PDSCH belonging to a scheduled PDSCH group:
· Set to “0”: Request feedback only for the scheduled PDSCH group.
· Set to “1”: Request feedback for both scheduled and non-scheduled PDSCH groups.
· When two PDSCH groups exist in the same PUCCH, UE concatenates the two codebooks individually generated for the two PDSCH groups by increasing order of corresponding group indexes.
Proposal 2: For a given PDSCH group, UE expects that DAI for the PDSCH group always continues to be accumulated if the NFI of the PDSCH group has not been toggled.
· Note: DAI for the same PDSCH group can be accumulated across one or more HARQ-ACK opportunities for the PDSCH group.
Proposal 3: When multiple CC are configured, UE doesn't expect to receive different NFI values in the DCIs scheduling a same PDSCH group in a PDCCH monitoring occasion m.
Proposal 4: When enhanced dynamic HARQ-ACK codebook is configured, choosing one of the following alternatives for fallback DL DCI:
· Alt1: NFI is not explicitly signalled in fallback DL DCI, and UE assumes NFI is NOT toggled by fallback DL DCI.
· Alt2: NFI is explicitly signalled in fallback DL DCI, and the presence of this field is not configurable.
Proposal 5: When enhanced dynamic HARQ-ACK codebook is configured, a fallback DL DCI requests HARQ-ACK feedback only for the scheduled PDSCH group (PDSCH group #0).

Proposal 6: If UL DAI is configured to be present in a non-fallback UL DCI for only one PDSCH group, UL DAI is applied to the scheduled PDSCH group for which corresponding HARQ-ACK feedback is multiplexed in the PUSCH scheduled by the non-fallback UL DCI.
One-shot HARQ-ACK feedback
Proposal 7: Simultaneous configuration of enhanced dynamic HARQ-ACK codebook and one-shot HARQ-ACK feedback is not supported. 
Proposal 8: One-shot HARQ-ACK feedback can be triggered using DCI format 1_1 and DCI format 0_1 with or without UL-SCH.
Proposal 9: NDI value is not reported along with HARQ-ACK for the corresponding PDSCH.
Proposal 10: For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, the HARQ A/N value is set to the default value of NACK.
Non-enhanced dynamic HARQ-ACK codebook
Proposal 11: When Rel-15 non-enhanced dynamic HARQ-ACK codebook is configured, the HARQ-ACK timing for a PDSCH scheduled with non-numerical K1 value is derived by the next DCI scheduling PDSCH with a numerical K1 value and indicating a PRI value the same as the one of the DCI scheduling the PDSCH with non-numerical K1 value.
· If the PRI value of the DCI scheduling the PDSCH with non-numerical K1 value is different from the one of the next DCI scheduling PDSCH with a numerical K1, then UE discards the HARQ-ACK for the PDSCH scheduled with non-numerical K1 value.
Multi-TTI PUSCH scheduling
Proposal 12: If multi-TTI PUSCH scheduling is configured (e.g., if pusch-TimeDomainAllocationList-r16 is configured), an identifier is present in DCI format 0_1 for distinguishing that this DCI is a single-TTI UL grant or a multi-TTI UL grant.
Proposal 13: The following fields are not included in a multi-TTI UL grant (even only one PUSCH is scheduled): 
· UL-SCH indicator
· Frequency hopping flag
· CBGTI
Proposal 14: If UE receives a multi-TTI UL grant that requests a CSI report with data, the CSI report should be transmitted on a scheduled PUSCH depending on the number of scheduled PUSCHs (M):
· When M <= 2, the aperiodic CSI report is transmitted in the (M)-th scheduled PUSCH 
· When M > 2, the aperiodic CSI report is transmitted in the (M-1)-th scheduled PUSCH 
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