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Background
With respect to each topic, the latest agreements achieved in recent RAN1 meetings [1] – [3] are summarized as the follows.

	[bookmark: _Hlk6227919]Agreement (Enhanced dynamic codebook):
· For enhanced dynamic HARQ codebook with single or multiple configured DL cells, 
· NFI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group
· T-DAI is indicated in non-fallback DCI scheduling PDSCH for the scheduled group if more than one DL cell is configured
· Indication of NFI and T-DAI in non-fallback DCI for the non-scheduled group with single or multiple configured DL cells can be configured by RRC.

Agreement:
If the DCI is received that toggles the NFI for a PDSCH group, then the UE 
· Discards the HARQ-ACK feedback for the PDSCH(s) in that PDSCH group including the PDSCH(s) that were associated with a non-numerical K1 value.
· Note: HARQ-ACK feedback for PDSCH(s) scheduled in this DCI are not discarded.
· The UE expects the DAI values for the PDSCH group to be reset.

Agreement:
If enhanced dynamic codebook is configured, for a PDSCH scheduled by DL DCI 1_0:
· UE reports HARQ-ACK feedback for the corresponding PDSCH as part of the PDSCH group #0
· FFS: whether/how to define a rule for UE to determine NFI if NFI is not explicitly signalled
· The fallback DCI does not support signalling a non-numerical value of K1
· FFS: Whether NFI is introduced in DCI 1_0 for the purpose of enhanced dynamic HARQ codebook operation

Agreement:
If enhanced dynamic codebook is configured, the presence of UL DAI for an additional PDSCH group in the non-fallback DCI can be configured by RRC signalling. 
· FFS: If there is UL DAI configured to be present in the non-fallback DCI for only one group, to which group this UL DAI applies

Agreement (one-shot feedback):
Support requesting feedback of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) for all CCs configured for a UE in the PUCCH group.
· One-shot feedback should be configurable separately from the configuration of semi-static(including any potential enhancements)/non-enhanced dynamic HARQ codebook
· FFS: Simultaneous configuration of enhanced dynamic codebook and one-shot feedback

Agreement:
· The last PDSCH for which A/N decoding result is reported in the HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback) is determined as the last PDSCH within the UE N1 processing time capability
· UE also reports HARQ-ACK feedback for earlier PDSCHs scheduled with non-numerical K1
· For NDI, choose one of the following alternatives:
· Alt. A: NDI value is not reported along with HARQ-ACK for the corresponding PDSCH
· Alt. B: Latest NDI value is reported along with HARQ-ACK for the corresponding PDSCH
· UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· Alt. C: UE reports XOR of latest NDI value and HARQ-ACK for the corresponding PDSCH
· UE assumes NDI=0 if there is no prior NDI value for the HARQ process
· For any HARQ ID that is scheduled after the last determined PDSCH for which A/N decoding result is reported, choose one of the following alternatives (applicability dependent on decision on alternatives for the latest NDI value):
· Alt1: the HARQ A/N result of the previous PDSCH with that HARQ ID is reported, even if it had already been reported
· Alt2: The HARQ A/N value is set to the default value of NACK
· FFS: applicability with CBG-based HARQ

Agreement:
If a UE is configured to monitor feedback request of a HARQ-ACK codebook containing all DL HARQ processes (one-shot feedback):
· The feedback can only be requested in a UE-specific DCI
· The feedback can be requested for reporting in PUCCH (As per Rel-15 behaviour, the feedback can be piggybacked on PUSCH)

Agreement (multi-TTI scheduling):
For signaling the number of scheduled PUSCHs and TDRA in one DCI scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)
· Alt. 1: Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: Separate k2
· Alt. 2: 
· A separate SLIV for 
· the starting slot, 
· the ending slot
· The slots in between have a SLIV of S=0, L=14
· A separate mapping type for 
· the starting slot, 
· the ending slot,
· the slots in between (a single mapping type for all of them)
· The total number of PUSCHs for the row.
· FFS: Extension to non-contiguous PUSCHs

Agreement:
Scheduling multiple PUSCHs is not supported in UL fallback DCI
Agreement:
Consider the following alternatives for signalling the MCS index for PUSCHs scheduled by a single DCI. 
· Alt. 1: A single MCS index is signalled for all the PUSCHs scheduled by a single DCI
· UE applies the same behaviour for the PUSCHs scheduled for initial transmission or re-transmission (Rel-15 behaviour):
· If MCS row 0-27 is indicated: the UE determines the TB size based on the explicitly indicated MCS
· If MCS row 28-31 is indicated: the UE refers to the DCI scheduling the initial PUSCH to determine the TB size
· Alt. 2: A single normal MCS (row 0-27) is indicated in the scheduling DCI for uplink multi-TTI scheduling
· For a PUSCH scheduled for initial transmission: the UE determines the TB size based on the explicitly indicated MCS
· For a PUSCH scheduled for re-transmission: the UE refers to the DCI scheduling the initial PUSCH to determine the TB size 
· FFS: The UE does not expect to receive signalling of an implicit MCS row 28-31 in a DCI scheduling multiple PUSCHs
· Alt. 3: Use a bitmap to determine for which of the PUSCHs the TBS determination should not be based on MCS in the multi-TTI DCI, and should instead be based on the previous DCI scheduling the same TB for the same HARQ process ID.
· The bitmap is included in the UL DCI only if the RRC-configured TDRA table includes at least one row that allows indicating more than one PUSCH




Enhanced dynamic codebook

In RAN1 #98b [3], most of the issues on enhanced dynamic codebook, e.g., NFI toggling mechanism, using DAI with PDSCH grouping, and indication of NFI and T-DAI in non-fallback DCI, have been clarified by related agreements. For fallback DCI, adding new fields for enhanced dynamic codebook operation has larger spec impact, and thus we think it is reasonable to design limited scheduling flexibility by fallback DCI without adding new fields. Related agreements in RAN1 #98b made constraints on the scheduling flexibility of fallback DCI such as scheduling one PDSCH group, no signaling of non-numerical K1. However, NFI indication is still essential for NR-U under these scheduling constraints. With above considerations, we think it is better to implicitly indicate NFI someway without adding an NFI field in fallback DCI.

Proposal 1:
· We prefer not to add new field(s) to DCI 1_0 for enhanced dynamic codebook operation. If enhanced dynamic codebook is configured, NFI can be implicitly indicated by DCI 1_0 without adding an NFI field.

UL DAI is used to indicate the T-DAI for DL via DCI 0_1 for HARQ-ACK codebook generation in Rel-15. In RAN #98b [3], it has been agreed that if enhanced dynamic codebook is configured, the presence of UL DAI for an additional PDSCH group in the non-fallback DCI can be configured by RRC signaling. The remained issue is how to determine which PDSCH group to apply the UL DAI, since there are two PDSCH groups but no PDSCH group indication is carried by UL scheduling DCI format. Addressing this issue, we provide the following proposal.

Proposal 2:
· If there is UL DAI configured to be present in the non-fallback DCI for only one group, the UL DAI can be applied to both PDSCH groups (i.e. total value for both PDSCH groups).

It is more robust to accumulate C-DAI and T-DAI within a PDSCH until NFI for the PDSCH group is toggled, compared to the method where C-DAI and T-DAI are reset after each PUCCH transmission occasion. Thus, our opinion on DAI accumulation is shown as below.

Proposal 3:
· C-DAI and T-DAI are accumulated within a PDSCH group until NFI for the PDSCH group is toggled. The C-DAI and T-DAI are reset after the NFI is toggled. C-DAI and T-DAI are not reset by PUCCH transmission occasion i(g).

It is also found that special handling on C-DAI for non-numerical K1 PDSCH is required in order to generate correct HARQ-ACK codebook at the UE. The following proposal is provided as a solution.

Proposal 4:
· When generating a HARQ-ACK codebook corresponding to a PDSCH with non-numerical K1 value indicated by a given DCI, the UE determines to use the actually detected C-DAI value(s) indicated by the given DCI or to ignore the detected C-DAI value(s), depending on NFI toggling status.
· If the UE detects that the NFI is toggled, the UE ignores the detected C-DAI value(s) and increment the C-DAI value from 1 for the PDCCH monitoring occasion of the given DCI. Specially, for the single-cell configuration, the UE sets the C-DAI value to 1.
· If the UE detects that the NFI is not toggled, the UE uses the actually detected C-DAI value(s).

One-shot feedback
Although enhanced dynamic codebook is more robust to LBT failure and interference, one shot feedback is still required to handle some severe scenarios where enhanced dynamic codebook is not sufficient. Our opinion with respect to this issue is as the follows.

Proposal 5:
· We support simultaneous configuration of enhanced dynamic codebook and one-shot feedback. 

Another issue is how to trigger one-shot feedback. It is convenient to reuse DCI format 1_1 scheduling DL-SCH or DCI format 0_1 scheduling UL-SCH with small additional signaling overhead for triggering one-shot feedback. However, the triggering flexibility is limited since when gNB wants to trigger one-shot feedback, it needs to wait for the coming DL/UL traffic. DCI format 1_1/0_1 not scheduling DL-SCH/UL-SCH, which might be dedicated for one-shot feedback triggering, can be introduced, where gNB can perform triggering whenever required. Based on this observation, we provide the following proposal.
Proposal 6:
· One-shot feedback can be triggered by all the follows:
· DCI format 1_1 scheduling DL-SCH
· DCI format 1_1 not scheduling DL-SCH (dedicated trigger)
· DCI format 0_1 scheduling UL-SCH
· DCI format 0_1 not scheduling UL-SCH (dedicated trigger, PUSCH carrying only HARQ-ACK bits)

If the UE reports only an ACK/NACK without the corresponding NDI value for the PDSCH, the gNB might mistakenly consider that the ACK/NACK is for the other PDSCH with the same HARQ process ID but different NDI value. Thus, we think that it is necessary to also report the latest NDI value along with HARQ-ACK for the corresponding PDSCH, which can eliminate the ambiguity and achieve better reliability.

Proposal 7:
· In the HARQ-ACK information for one-shot feedback, latest NDI value is reported along with HARQ-ACK for the corresponding PDSCH.

To finalize enhancement for one-shot feedback, handling of SPS PDSCH reception should be considered. Since SPS PDSCH doesn’t have a corresponding DCI format, NDI value is not indicated. Thus, we need to define a rule for HARQ-ACK reporting for SPS PDSCH. One of the simplest solutions is that the UE assumes the latest NDI value for one-shot feedback is zero (or one). 

Proposal 8:
· The UE assumes the latest NDI value for SPS PDSCH for one-shot feedback is zero.

In addition, SPS PDSCH release and retransmission of the SPS PDSCH should be also considered. For those, there are the corresponding PDCCHs with NDI field. However, the NDI field value is set to a predefined value (i.e. zero for SPS PDSCH release and one for retransmission of SPS PDSCH), which is different from NDI value. Thus, it cannot be used to ensure gNB/UE common understanding for one-shot feedback. Thus, we can take the same solution as the SPS PDSCH.

Proposal 9:
· The UE assumes the latest NDI value for SPS PDSCH release and retransmission of SPS PDSCH for one-shot feedback is zero.
Semi-static codebook

In addition to the solutions handling the non-numerical K1 issue in the enhanced dynamic HARQ-ACK codebook, the non-numerical K1 mechanism shall also be applicable to semi-static HARQ-ACK codebook, where enhancements such as the following proposal can be made to provide more HARQ-ACK feedback opportunities.

Proposal 10:
· If the semi-static HARQ-ACK codebook includes bit(s) corresponding to a PDSCH scheduled with non-numerical K1, the UE reports the actual HARQ-ACK value using this/those bit(s). Note that this method can create additional feedback opportunities, without additional UL resource or additional RRC impact.
Multiple PUSCH scheduling
In [4], RRC parameters for multiple PUSCH scheduling are included. One of the remaining discussion is whether new table is introduced for time domain resource allocation list or not as in Table 1. On the other hand, Rel-15 pusch-TimeDomainAllocationList can not be extended to include new parameters such as number of PUSCHs in each list. Thus, pusch-TimeDomainAllocationList-r16 should introduced as a new TDRA table.

Proposal 11:
· pusch-TimeDomainAllocationList-r16 is introduced as a new TDRA table.

Table 1: pusch-TimeDomainAllocationList for NR-U
	pusch-TimeDomainAllocationList-r16
	FFS
	FFS new or extension
	Per BWP
	dedicated
	Needs to be enhanced to support multi-PUSCH UL grant. Details still FFS
	Restriction that configuration should ensure there is no gap between PUSCHs



An NR-U UE can be configured with pusch-TimeDomainAllocationList and pusch-TimeDomainAllocationList-r16 in PUSCH-Config. If the UE is configured with the lists, DCI format 0_1 should use pusch-TimeDomainAllocationList-r16. 

Proposal 12:
· TDRA field in the DCI format 0_1 indicates an item in pusch-TimeDomainAllocationList-r16 instead of pusch-TimeDomainAllocationList.

Another discussion point is DCI contents. Number of bits for NDI in the DCI format 0_1 should be determined based on the maximum number of PUSCHs scheduled by the DCI format 0_1. Same principle should be applied for RV.

Proposal 13:
· The number of NDI bits and RV bits in the DCI format 0_1 is determined by maximum number of PUSCHs in pusch-TimeDomainAllocationList-r16 if configured.

Having multiple time domain start position in a slot is efficient considering shared spectrum. Alt.1 enables multiple mini-slot configuration in a slot. Thus, we slightly prefer Alt.1.

Proposal 14:
· Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.


Proposals
In this contribution, we provide the following observations and proposals:

Proposal 1:
· We prefer not to add new field(s) to DCI 1_0 for enhanced dynamic codebook operation. If enhanced dynamic codebook is configured, NFI can be implicitly indicated by DCI 1_0 without adding an NFI field.

[bookmark: _GoBack]Proposal 2:
· If there is UL DAI configured to be present in the non-fallback DCI for only one group, the UL DAI can be applied to both PDSCH groups (i.e. total value for both PDSCH groups).

Proposal 3:
· C-DAI and T-DAI are accumulated within a PDSCH group until NFI for the PDSCH group is toggled. The C-DAI and T-DAI are reset after the NFI is toggled. C-DAI and T-DAI are not reset by PUCCH transmission occasion i(g).

Proposal 4:
· When generating a HARQ-ACK codebook corresponding to a PDSCH with non-numerical K1 value indicated by a given DCI, the UE determines to use the actually detected C-DAI value(s) indicated by the given DCI or to ignore the detected C-DAI value(s), depending on NFI toggling status.
· If the UE detects that the NFI is toggled, the UE ignores the detected C-DAI value(s) and increment the C-DAI value from 1 for the PDCCH monitoring occasion of the given DCI. Specially, for the single-cell configuration, the UE sets the C-DAI value to 1.
· If the UE detects that the NFI is not toggled, the UE uses the actually detected C-DAI value(s).

Proposal 5:
· We support simultaneous configuration of enhanced dynamic codebook and one-shot feedback. 

Proposal 6:
· One-shot feedback can be triggered by all the follows:
· DCI format 1_1 scheduling DL-SCH
· DCI format 1_1 not scheduling DL-SCH (dedicated trigger)
· DCI format 0_1 scheduling UL-SCH
· DCI format 0_1 not scheduling UL-SCH (dedicated trigger, PUSCH carrying only HARQ-ACK bits)

Proposal 7:
· In the HARQ-ACK information for one-shot feedback, latest NDI value is reported along with HARQ-ACK for the corresponding PDSCH.
Proposal 8:
· The UE assumes the latest NDI value for SPS PDSCH for one-shot feedback is zero.
Proposal 9:
· The UE assumes the latest NDI value for SPS PDSCH release and retransmission of SPS PDSCH for one-shot feedback is zero.
Proposal 10:
· If the semi-static HARQ-ACK codebook includes bit(s) corresponding to a PDSCH scheduled with non-numerical K1, the UE reports the actual HARQ-ACK value using this/those bit(s). Note that this method can create additional feedback opportunities, without additional UL resource or additional RRC impact.
Proposal 11:
· pusch-TimeDomainAllocationList-r16 is introduced as a new TDRA table.
Proposal 12:
· TDRA field in the DCI format 0_1 indicates an item in pusch-TimeDomainAllocationList-r16 instead of pusch-TimeDomainAllocationList.
Proposal 13:
· The number of NDI bits and RV bits in the DCI format 0_1 is determined by maximum number of PUSCHs in pusch-TimeDomainAllocationList-r16 if configured.
Proposal 14:
· Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
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