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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In this contribution, we propose to fix the remaining issues of HARQ-ACK feedback for Rel-16 NR-U work item, including the issues for Type-2 HARQ-ACK codebook, Type-3 HARQ-ACK codebook, non-numerical value of K1, and multi-TTI scheduling.
[bookmark: OLE_LINK13][bookmark: OLE_LINK36]Corrections on the Type-2 HARQ-ACK codebook
Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
According to the RAN1#98bis meeting agreements below, the indication of NFI and total DAI for the non-scheduled group can be configured. It means that two total DAI could be indicated in a same DCI, so the  should be set to the value of total DAI field for the non-scheduled group (g+1) mod2. It should be distinguished from the total DAI for group g.
Agreement:
· 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.

Reason for change: T-DAI value for a non-scheduled PDSCH group may be set to a wrong value in the determination of the enhanced dynamic HARQ codebook because the specification is unclear about which total DAI field to consider when two T-DAI fields are signaled.
Summary of change: clarify that it is the second total DAI field that should be used to set the T-DAI value for a non-scheduled PDSCH group.
Consequences if not approved: T-DAI value for a non-scheduled PDSCH group may be set to a wrong value. 

TP#1 for TS 38.213 Clause 9.1.3.3
============================= Unchanged part omitted ============================
Set  to the value of a second total DAI field, if any, in a DCI format providing a value of 
============================= Unchanged part omitted ============================


Alignment with TS38.212 
The fields including PDSCH group index，PDSCH-to-HARQ_feedback timing indicator and Number of requested PDSCH group(s) should be aligned with specification TS38.212 V16.0.0.

TP#2 for TS 38.213 Clause 9.1.3
============================= Unchanged part omitted ===========================
If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. The UE multiplexes the HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback timing indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format include a PDSCH group indexPDSCH_group indicator field with a same value as described in Clause 9.1.3.3. 

============================= Unchanged part omitted =========================
If a UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
[bookmark: OLE_LINK27]Set  to the value of a PDSCH group indexPDSCH_group indicator field in a DCI format. If the DCI format schedules PDSCH reception and does not include a PDSCH group indexPDSCH_group indicator field, set .
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
Set  to the value of a PDSCH-to-HARQ_feedback timing indicator field, if any, in a DCI format providing a value of . If the DCI format does not include a PDSCH-to-HARQ_feedback timing indicator field, set  to the value provided by dl-DataToUL-ACK
Set  to the value of a first New_Feedback indicator field, if any, in a DCI format providing a value of 
Set  to a value of a second New_Feedback indicator field, if any, in a DCI format providing a value of 
Set  to the value of a total DAI field, if any, in a DCI format providing a value of 
Set  to the value of a Number of requested PDSCH group(s)HARQ-ACK information request field, if any
============================== Unchanged part omitted ===========================


[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Corrections on the type-3 HARQ-ACK codebook
For type-3 HARQ-ACK codebook, if spatial bundling is configured, UE should report HARQ-ACK information corresponding to the two TBs, but in TS38.213V16.0.0, if harq-ACK-SpatialBundlingPUCCH is provided, where HARQ-ACK information for only one TB is generated. 

TP#3 for TS 38.213 Clause 9.1.4
============================== Unchanged part omitted ===========================

If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE determines a Type-3 HARQ-ACK codebook according to the following procedure.
Set  to the number of serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
Set  to the value of maxNrofCodeWordsScheduledByDCI for serving cell  if harq-ACK-SpatialBundlingPUCCH is not provided; else, set 
Set  to the number of HARQ-ACK information bits per TB for PDSCH receptions on serving cell  as described in Clause 9.1.1 if maxCodeBlockGroupsPerTransportBlock is provided for serving cell  and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided; else, set 

============================== Unchanged part omitted ===========================
Open issue on one-shot HARQ-ACK codebook
In last meeting, the following working assumption was made:
Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
Like the following special fields for DL SPS or UL grant Type 2 scheduling release PDCCH validation (see table below), setting frequency domain resource assignment field to all ‘1’s and One-shot HARQ-ACK request field to ‘1’ could jointly indicate that the DCI does not schedule a PDSCH. 
Special fields for single DL SPS or single UL grant Type 2 scheduling release PDCCH validation
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	HARQ process number
	set to all '0's/0_1/0_2
	set to all '0's

	Redundancy version
	set to all '0's
	set to all '0's

	Modulation and coding scheme
	set to all '1's
	set to all '1's

	Frequency domain resource assignment
	set to all '1's
	set to all '0's for FDRA Type 0 set to all '1's for FDRA Type 1



[bookmark: OLE_LINK23][bookmark: OLE_LINK24]Proposal 1: To indicate that a DCI 1_1 does not schedule a PDSCH, the frequency domain resource assignment field should be set to all ‘1’s and One-shot HARQ-ACK request field should be set to ‘1’.
Inapplicable (non-numerical) value for K1

According to agreements, upon receiving an inapplicable value of K1, a UE should wait for a second DCI scheduling PDSCH with an applicable K1 value. The “second DCI” could be a non-fallback DCI or a fallback DCI, however, only the case where the second DCI is a non-fallback DCI is included in TS38.213 v16.0.0. RAN1 has agreed that the PDSCHs scheduled by the fallback DCI belong to group #0, so when the second DCI is a fallback DCI 1_0 the UE should multiplex the HARQ-ACK information for PDSCH group#0 in the slot which is indicated by the second DCI even though that DCI 1_0 does not include a PDSCH_group indicator field.
Reason for change: the specifications don’t allow HARQ-ACK feedback timing to be provided by a fallback DL DCI 1_0 for a PDSCH scheduled earlier in group 0 with an inapplicable value from dl-DataToUL-ACK.
Summary of change: to allow HARQ-ACK feedback timing to be provided by a fallback DL DCI 1_0 for a PDSCH scheduled earlier in group 0 with an inapplicable value from dl-DataToUL-ACK.
Consequences if not approved: the gNB would not be able to use a DL DCI 1_0 for providing HARQ-ACK feedback timing for a PDSCH scheduled earlier in group 0 with an inapplicable value from dl-DataToUL-ACK, resulting in either the inability to scheduling using a fallback DL DCI when needed unless it comes at the expense of a loss of HARQ-ACK feedback.

TP#4 for TS 38.213 Clause 9.1.3
============================== Unchanged part omitted ===========================
If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. The UE multiplexes the HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by a value of a PDSCH-to-HARQ_feedback indicator timing field in a second DCI format the UE detects in any PDCCH monitoring occasion after the first one
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format include a PDSCH group indexPDSCH_group indicator field with a same value as described in Clause 9.1.3.3. or the first DCI format include a PDSCH group index field = 0 and the second DCI format does not include a PDSCH group index field. 
============================== Unchanged part omitted ===========================

Open issues on multi-TTI scheduling
In RAN1#99 meeting, the following open issue remains on multi-TTI scheduling:
Agreement: 
The single bit for RV values chooses from RV {0, [2 or 3]}
To save the payload size, only single RV bit is indicated when multiple PUSCHs are scheduled. Since the 4 redundancy versions correspond to different starting points for the extraction of coded bits from the circular buffer, and only RV 0 and RV 3 are self-decodable, the value of single RV bit for multi-TTI scheduling should be chosen from {0,3}. 
[bookmark: OLE_LINK26]Proposal 2: The value of single RV bit for multi-TTI scheduling should be chosen from {0, 3}.

Reason for change: RV corresponding to field value 1 is unspecified for scheduling multiple PUSCHs with a single DCI on a NR-U cell.
Summary of change: RV 3 corresponds to field value 1 for scheduling multiple PUSCHs with a single DCI on a NR-U cell.
Consequences if not approved: the network is unable to signal a RV when scheduling multiple PUSCHs with a single DCI on a NR-U cell. 

TP#5 for TS 38.212 Clause 7.3.1.1.2
============================== Unchanged part omitted ===========================

Table 7.3.1.1.2-34: Redundancy version
	Value of the Redundancy version field
	
Value of  to be applied

	0
	0

	1
	[2 or 3]3



============================== Unchanged part omitted ===========================

Conclusions
[bookmark: OLE_LINK19]Based on the discussion, we have the following proposals.
[bookmark: OLE_LINK25][bookmark: _GoBack]Proposal 1: To indicate that a DCI 1_1 does not schedule a PDSCH, the frequency domain resource assignment field should be set to all ‘1’s and One-shot HARQ-ACK request field should be set to ‘1’.
Proposal 2: The value of single RV bit for multi-TTI scheduling should be chosen from {0, 3}.
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