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Background

With respect to each topic, the latest agreements achieved in recent RAN1 meetings [1] – [5] are summarized as the follows.

	[bookmark: _Hlk6227919]Agreement (group-based dynamic codebook):
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

Agreement (non-numerical K1):
A non-numerical value is added to the possible range of PDSCH-to-HARQ-timing-indicator values defined in Rel-15, and is used to indicate to the UE that the HARQ-ACK feedback for the corresponding PDSCH is postponed until the timing and resource for the HARQ-ACK feedback is provided by the gNB.
Agreement (one-shot HARQ retransmission):
· If request/trigger for one-shot group HARQ ACK feedback for all configured HARQ processes is introduced (at least for non-CBG HARQ), select one or more of the following candidate schemes:
· The request is carried in a UE-specific DCI carrying a PUSCH grant
· The request is carried in a UE-specific DCI carrying a PDSCH assignment
· The request is carried in a UE-specific DCI not scheduling PDSCH nor PUSCH
· The request is carried in a UE-common DCI
· The request can be used for UE configured with dynamic or semi-static HARQ codebook

Agreement (multi-TTI support):
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.



Group based HARQ-ACK retransmission for dynamic codebook

The following agreements have been made in RAN1 #96bis [4] and RAN1 #97 [5].

	Agreement (RAN1 #96bis):
Restrict further discussion on HARQ codebook to the following:
· For dynamic HARQ codebook:
· PDSCH grouping by explicitly signalling a group index in DCI scheduling the PDSCH
· gNB can request HARQ-ACK feedback in the same PUCCH for all PDSCHs in the same group
· Option 1: 
· One PUCCH can carry HARQ-ACK feedback for one or more PDSCH groups
· DCI can request HARQ-ACK feedback for one or more PDSCH groups 
· FFS one of the two options below
· C-DAI/T-DAI can be accumulated across multiple PDSCH groups for which feedback is requested in the same PUCCH
· C-DAI/T-DAI is accumulated only within one PDSCH group
· FFS: New ACK-Feedback Group Indicator for each PDSCH Group
· The number of HARQ-ACK bits for one PDSCH group is constant between a first HARQ-ACK feedback transmission and a HARQ-ACK feedback re-transmission, i.e. the PDSCH group cannot be enlarged after the first feedback transmission
· Option 2: 
· One PUCCH can carry HARQ-ACK feedback for a single PDSCH group
· FFS: Feedback for more than one PDSCH group
· DCI can request HARQ-ACK feedback for a single PDSCH group
· FFS: Requests for more than one PDSCH group
· C-DAI/T-DAI is accumulated within one PDSCH group
· A reset indicator signals new HARQ-ACK feedback for a PDSCH group
· The number of HARQ-ACK bits for one PDSCH group may not be constant between a first HARQ-ACK feedback transmission and a HARQ-ACK feedback re-transmission

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




In order to discover potential technical problems and give corresponding solutions, we first make some detailed common assumptions based on the existing agreements and provide solid implement examples on the enhanced HARQ-ACK feedback procedure.
Common assumptions based on existing agreements
Based on the agreements in RAN1 #97 [5], the following assumptions are made first:
· A HARQ-ACK codebook is generated with respect to each scheduled PDSCH group. When the UE is indicated that multiple PDSCH groups are requested, the HARQ-ACK information to be transmitted via PUCCH/PUSCH is concatenation of HARQ-ACK codebooks corresponding to the multiple requested PDSCH groups.
· Within a PDSCH group, the gNB increments C-DAI (within-COT or across-COT) until the gNB detects HARQ-ACK information corresponding to this PDSCH group (or the gNB decides to toggle the NFI bit). Then the gNB resets the C-DAI and toggles the NFI bit corresponding to this PDSCH group.
· Within a COT, the PDSCH with the non-numerical K1 value is separated from PDSCHs with numerical K1 values, by assigning different PDSCH groups. The gNB sets the PDSCH group index of PDSCHs with numerical K1 values to that of the PDSCH with non-numerical K1 value in the previous COT.

Between the gNB and the UE, the understandings on whether the HARQ-ACK information is detected are aligned by NFI toggling indication. For a PDSCH group, by the indication of toggled NFI bit, the UE acknowledges that the reported HARQ-ACK information has been detected by the gNB. With respect to the indication of not-toggled NFI bit, from the perspective of gNB view, it only means the gNB has not detect any HARQ-ACK information. But from the perspective of UE’s view, it might correspond to one of the cases including 1) the HARQ-ACK information is reported but not detected, 2) the HARQ-ACK information is not reported due to LBT failure, 3) the HARQ-ACK information is postponed for non-numerical K1.

The input (PDCCH monitoring occasion set) of the pseudo-code generating HARQ-ACK codebook might consist of the follows:
A) Monitoring occasions corresponding to current PDSCH receptions (current COT)
B) Stored monitoring occasions corresponding to HARQ-ACK retransmission (previous COT)
C) Stored monitoring occasion for postponed HARQ-ACK (previous COT) 
Possible scenarios (with or without C) are summarized as the follows:
· A only: new HARQ-ACK transmission
· A+B: new HARQ-ACK transmission & HARQ-ACK retransmission via the same PUCCH.
· B only: no PDSCH with numerical K1 is scheduled in current COT. Only HARQ-ACK retransmission.

A scenario of PUCCH mis-detection
Based on the agreements in RAN1 #97 and the common assumptions in Section 2.1, we provide detailed dynamic HARQ-ACK examples showing the settings at gNB and the corresponding handling at UE. In the examples, we consider two PDSCH groups, three COTs, both PDSCHs with numerical K1 values and PDSCHs with the non-numerical K1 value, both cases of PUCCH detection and PUCCH mis-detection.


[image: ]

Fig. 1 A scenario with PUCCH #2 mis-detection

In COT #1, the gNB schedules PDSCH #A and #B with numerical K1 values and PDSCH #C with the non-numerical K1 value.
Settings at gNB
· PGI:	1 for PDSCH #A and #B, 2 for PDSCH #C
· RPG:	1 for PDSCH #A and #B
· NFI:	(1,1) for PDSCH #A and #B (initial value)
· C-DAI:	1 and 2 for PDSCH #A and #B, respectively; 1 for PDSCH #C
Handling at UE
· Group the detected and requested PDSCHs
· PDSCH group #1: PDSCH #A, #B
· Check PDSCH with the non-numerical K1 value
· Yes. Postpone HARQ-ACK feedback for PDSCH #C
· Check HARQ-ACK retransmission and/or postponed HARQ-ACK reporting
· None.
· Generate a HARQ-ACK codebook for each PDSCH group
· Codebook #1-1: [#A, #B]
Generated HARQ-ACK information to be transmitted via PUCCH #1: codebook #1-1

In COT #2, the gNB schedules PDSCH #E and #F with numerical K1 values and PDSCH #G with the non-numerical K1 value. In additional, since PUCCH #1 carrying HARQ-ACK information for PDSCH #A and #B is mis-detected, the gNB also indicates the retransmission of this HARQ-ACK information by setting NFI and RPG.
Setting at gNB
· PGI:	2 for PDSCH #E and #F, 1 for PDSCH #G
· RPG:	(1,2) for PDSCH #E and #F
· NFI:	(1,1) for PDSCH #E, #F, #G (since PUCCH #1 is mis-detected)
· C-DAI:	2 and 3 for PDSCH #E and #F, respectively (continuously incremented from C-DAI for PDSCH #C); 3 for PDSCH #G (continuously incremented from C-DAI for PDSCH #B)
Handling at UE
· Group the detected and requested PDSCHs
· PDSCH group #2: PDSCH #E, #F
· Check PDSCH with the non-numerical K1 value
· Yes. Postpone HARQ-ACK feedback for PDSCH #G
· Check HARQ-ACK retransmission and/or postponed HARQ-ACK reporting
· PDSCH group #1: PDSCH #A, #B
· PDSCH group #2: PDSCH #C, #E, #F
· Generate a HARQ-ACK codebook for each PDSCH group
· Codebook #2-1: [#A, #B] (as retransmission of codebook #1-1)
· Codebook #2-2: [#C, #E, #F]
Generated HARQ-ACK information to be transmitted via PUCCH #2: codebook #2-1 & codebook #2-2

In COT #3, the gNB schedules PDSCH #I and #J with numerical K1 values and PDSCH #K with the non-numerical K1 value. In additional, since PUCCH #2 carrying HARQ-ACK information for PDSCH #A, #B, #C, #E, and #F is mis-detected, the gNB also indicates the retransmission of this HARQ-ACK information by setting NFI and RPG.
Setting at gNB
· PGI:	1 for PDSCH #I and #J, 2 for PDSCH #K
· RPG:	(1,2) for PDSCH #I and #J
· NFI:	(1,1) for PDSCH #I, #J, #K (since PUCCH #2 is mis-detected)
· C-DAI:	4 and 5 for PDSCH #I and #F, respectively (continuously incremented from C-DAI for PDSCH #G); 4 for PDSCH #K (continuously incremented from C-DAI for PDSCH #F)
Handling at UE
· Group the detected and requested PDSCHs
· PDSCH group #1: PDSCH #I, #J
· Check PDSCH with the non-numerical K1 value
· Yes. Postpone HARQ-ACK feedback for PDSCH #K
· Check HARQ-ACK retransmission and/or postponed HARQ-ACK reporting
· PDSCH group #1: PDSCH #A, #B, #G, #I, #J
· PDSCH group #2: PDSCH #C, #E, #F
· Generate a HARQ-ACK codebook for each PDSCH group
· Codebook #3-1: [#A, #B, #G, #I, #J]
· Codebook #3-2: [#C, #E, #F]
Generated HARQ-ACK information to be transmitted via PUCCH #3: codebook #3-1 & codebook #3-2

From the above procedure, we made the following observations:
Observation 1:
· The RPG field in DCI formats with the non-numerical K1 value can be ignored by the UE.

Observation 2:
· Within a PDSCH group, the C-DAI can be continuously incremented if the gNB has not detected HARQ-ACK information for the previous PDSCHs in the PDSCH group.

A scenario of PUCCH detection
Now, we consider the scenario that PUCCH #2 is detected by the gNB, as shown in Fig. 2. The setting at gNB and the handling at UE is the same as in Section 2.2 for COT #1 and COT #2. The focus is on COT #3.
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[bookmark: _GoBack]Fig. 2 A scenario with PUCCH #2 detection


In COT #3, the gNB schedules PDSCH #I and #J with numerical K1 values and PDSCH #K with the non-numerical K1 value. Since PUCCH #2 carrying HARQ-ACK information for PDSCH #A, #B, #C, #E, and #F is detected, the retransmission is not necessary.
Setting at gNB
· PGI:	1 for PDSCH #I and #J, 2 for PDSCH #K
· RPG:	1 for PDSCH #I and #J (For Alt.1 and Alt.2)
· NFI:	(0,0) for PDSCH #I, #J, #K (For Alt.1 and Alt.2)
· C-DAI:	1 for PDSCH #K (reset C-DAI in PDSCH group #2)
Handling at UE
· Group the detected and requested PDSCHs
· PDSCH group #1: PDSCH #I, #J
· Check PDSCH with the non-numerical K1 value
· Yes. Postpone HARQ-ACK feedback for PDSCH #K

With respect to how to set C-DAI for PDSCH #I and #J at gNB and how to generate HARQ-ACK information at UE, multiple alternations based on handling of C-DAI of PDSCH #G are summarized as follows:
· Alt.1: The gNB sets C-DAI to 2 and 3 for PDSCH #I and #J, respectively, considering that C-DAI in PDSCH group #1 is reset from PDSCH #G. The UE sets the C-DAI of PDSCH #G to 1, regardless of the detected C-DAI value. Codebook #3-1 of [#G, #I, #J] is generated. The HARQ-ACK information on PUCCH #3 consists of codebook #3-1.
· Alt.2: The gNB resets C-DAI in PDSCH group #1 from PDSCH #I. The UE generates HARQ-ACK bits [#I, #J] for PDSCH #I and #J. Then, as special handling of PDSCH #G, the UE ignores the detected C-DAI for PDSCH #G and generates HARQ-ACK bit(s) for PDSCH #G. The HARQ-ACK information on PUCCH #3 is concatenation of [#I, #J] and [#G].
· Cons: potential ambiguity between the UE and the gNB on the HARQ-ACK codebook since the HARQ-ACK bit(s) generation for PDSCHs with the non-numerical K1 value ignores the C-DAI 
· Alt.3: The gNB does not toggle the NFI bit for PDSCH group #1 that PDSCH #G belongs to. The gNB sets C-DAI of PDSCH #I and #J to 4 and 5, respectively, continuously incrementing from C-DAI for PDSCH #G. The UE generates codebook #3-1 of [#A, #B, #G, #I, #J]. The HARQ-ACK information on PUCCH #3 consists of codebook #3-1. With this alternation, the UE does not need to perform special handling on C-DAI for PDSCH #G.
· Cons: low efficiency of HARQ-ACK codebook in some scenarios

Proposal 1:
· When the gNB detected HARQ-ACK information corresponding to a scheduled PDSCH group, with respect to the setting at the gNB and handling at the UE of NFI and C-DAI for the PDSCH corresponding to the non-numerical K1 value, we propose the follows:
· The gNB toggles the NFI bit and continuously increments the C-DAI.
· At the UE end, if the received NFI is toggled compared to the most recent NFI for the PDSCH corresponding to the non-numerical K1 value, the UE shall set the C-DAI for the PDSCH to the default value (e.g., 1).

Handling non-numerical value for K1

The following agreements have been made in RAN1 #95 [1], RAN1 AH1901 [2], and RAN1 #96bis [4].

	Agreement (RAN1 #95):
Introduce signaling a value of the PDSCH-to-HARQ-timing-indicator in the DCI scheduling the PDSCH that tells the UE that the timing and resource for HARQ-ACK feedback for the corresponding PDSCH will be determined later.
Agreement (RAN1 AH1901):
RRC parameter dl-DataToUL-ACK supports a value that can be signaled by PDSCH-to-HARQ-timing-indicator, which indicates that the UE needs to store the HARQ A/N feedback result for the corresponding PDSCH, and which does not provide any timing for the transmission of this HARQ A/N feedback result

Agreement (RAN1 #96bis):
A non-numerical value is added to the possible range of PDSCH-to-HARQ-timing-indicator values defined in Rel-15, and is used to indicate to the UE that the HARQ-ACK feedback for the corresponding PDSCH is postponed until the timing and resource for the HARQ-ACK feedback is provided by the gNB.




According the agreements in RAN1 #96bis [4], the non-numerical K1 value is used to indicate to the UE that the HARQ-ACK feedback for the corresponding PDSCH is postponed. Considering HARQ-ACK codebook generation when semi-static codebook is configured for operation, it is found that special handling for the non-numerical K1 value is necessary. For the semi-static codebook, the HARQ-ACK codebook size is semi-statically determined at least based on a set of K1 values (including numerical K1 values and the non-numerical K1 value if used), independent of the practical DL reception. When the UE is indicated to transmit PUCCH/PUSCH carrying a HARQ-ACK codebook in a slot, the HARQ-ACK bits corresponding to PDSCHs whose K1 values point to the slot are set to “ACK” or “NACK” according to the detection status of these PDSCHs. The remained HARQ-ACK bits are filled with “NACK”. Here, special handling on the non-numerical K1 value is required, since the non-numerical K1 value does not point to any slot and thus the corresponding HARQ-ACK bit is always filled with “NACK”. To overcome this problem, we propose that when there is postponed HARQ-ACK feedback indicated by the non-numerical K1 value, the corresponding HARQ-ACK bit in the HARQ-ACK codebook carries the actual HARQ-ACK information. Note that this proposed method also may create multiple HARQ-ACK feedbacks for a PDSCH with the non-numerical K1 value, without enlarging the HARQ-ACK codebook size.

Proposal 2: 
· If the UE is configured for operation with type-1 semi-static codebook, for reporting HARQ-ACK feedback including the feedback that was postponed by PDSCH-to-HARQ-timing-indicator at the time of scheduling the PDSCH, and if the semi-static HARQ codebook includes a bit corresponding to the PDSCH of which HARQ-ACK information is stored, the bit carries the actual HARQ-ACK information for the PDSCH instead of filling with “NACK”.

DCI support for multi-TTI

The following agreements have been made in RAN1 #95 [1], RAN1 #96 [3], and RAN1 #97 [5].

	Agreement (RAN1 #95):
The previous agreement on multi-TTI scheduling implies that NR-U should at least support scheduling multiple TBs with different HARQ process IDs in multiple slots using a single UL grant
Agreement (RAN1 #96):
Scheduling PUSCH over multiple slots/mini-slots by single DCI supports at least multiple continuous PUSCHs with separate TBs
· Each TB is mapped to at most one slot or one mini-slot

Agreement (RAN1 #97):
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
· [bookmark: _Hlk15372349]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.



With respect to the FFS “whether existing DCI formats can be extended or new formats are necessary and associated details for supporting scheduling multiple PUSCHs” made in RAN1 #97 [5], we propose the following option. 

Proposal 3: 
· With respect to DCI format design for multi-TTI, we prefer the option of one DCI format 1_1A (or reusing DCI format 1_1 of Rel-15) for both single-TTI and multi-TTI, switching by a flag indicated by the DCI format 1_1A. This switching flag can either be implicitly indicated by the DCI field indicating the number of TTIs or be explicitly indicated by a dedicated DCI field.

In RAN1 #97, it has also been agreed that at least continuous time domain resource assignment is supported. Generally, there are three varieties of slots (TTIs) and the characteristics of each variety are summarized as the follows.
· The first slot: due to the uncertain starting time of PUSCH transmission, mapping Type B with flexible starting symbol is proper for the first slot. Only the start symbol S needs to be indicated since the allocation length L can be implicitly computed such as .
· The middle slot(s): all the symbols are scheduled for PUSCH transmission. Hence, indication of neither S nor L is not required. Since it seems that PUSCH mapping types do not make much difference except for the different DMRS positions, the mapping type for the middle slot(s) can either be fixed to a predefined type or be configured/indicated.
· The last slot:  and indication of L is required. For mapping Type A, it is not possible to schedule PUSCH with three or less symbols, which limits the scheduling flexibility. For mapping Type B, there is no such limitation.
Base on the above observations, we propose the following methods.

Proposal 4: 
· Focusing on the continuous time domain resource assignment for multi-TTI, a simple allocation scheme with concise indication could be:
· Mapping Type B for all the slots.
· The first slot: 	indication of S ()
· The middle slot(s):	no explicit indication
· The last slot:	indication of L ()
· And, a more flexible allocation scheme could be:
· The first slot: 	mapping Type B, indication of S ()
· The middle slot(s):	indication of mapping type
· The last slot:	indication of mapping type, indication of L ()

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

Observation 1:
· The RPG field in DCI formats with the non-numerical K1 value can be ignored by the UE.

Observation 2:
· Within a PDSCH group, the C-DAI can be continuously incremented if the gNB has not detected HARQ-ACK information for the previous PDSCHs in the PDSCH group.

Proposal 1:
· When the gNB detected HARQ-ACK information corresponding to a scheduled PDSCH group, with respect to the setting at the gNB and handling at the UE of NFI and C-DAI for the PDSCH corresponding to the non-numerical K1 value, we propose the follows:
· The gNB toggles the NFI bit and continuously increments the C-DAI.
· At the UE end, if the received NFI is toggled compared to the most recent NFI for the PDSCH corresponding to the non-numerical K1 value, the UE shall set the C-DAI for the PDSCH to the default value (e.g., 1).

Proposal 2: 
· If the UE is configured for operation with type-1 semi-static codebook, for reporting HARQ-ACK feedback including the feedback that was postponed by PDSCH-to-HARQ-timing-indicator at the time of scheduling the PDSCH, and if the semi-static HARQ codebook includes a bit corresponding to the PDSCH of which HARQ-ACK information is stored, the bit carries the actual HARQ-ACK information for the PDSCH instead of filling with “NACK”.

Proposal 3: 
· With respect to DCI format design for multi-TTI, we prefer the option of one DCI format 1_1A (or reusing DCI format 1_1 of Rel-15) for both single-TTI and multi-TTI, switching by a flag indicated by the DCI format 1_1A. This switching flag can either be implicitly indicated by the DCI field indicating the number of TTIs or be explicitly indicated by a dedicated DCI field.

Proposal 4: 
· Focusing on the continuous time domain resource assignment for multi-TTI, a simple allocation scheme with concise indication could be:
· Mapping Type B for all the slots.
· The first slot: 	indication of S ()
· The middle slot(s):	no explicit indication
· The last slot:	indication of L ()
· And, a more flexible allocation scheme could be:
· The first slot: 	mapping Type B, indication of S ()
· The middle slot(s):	indication of mapping type
· The last slot:	indication of mapping type, indication of L ()
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