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1	Introduction
This contribution contains corrections to HARQ under the Rel-16 NR-U maintenance agenda item.
[bookmark: _Ref178064866]2	HARQ
2.1	Issue C3/4 (remaining FFS)
Issue C3/4 was resolved at RAN1#102e, with one remaining FFS point.

Agreement:
When a UE receives a second PDSCH (for DL SPS) after a first PDSCH, where the first PDSCH is not assigned an applicable K1 value in the corresponding first DCI format,
· the UE transmits HARQ-ACK for the first PDSCH:
· if the UE detects a second DCI format in any PDCCH monitoring occasion after the first DCI format where the second DCI format assigns an applicable K1 value for the first PDSCH (as specified in TS38.213 section 9.1.3) that corresponds to HARQ-ACK timing no later than the HARQ-ACK timing assigned for the second PDSCH
· Otherwise, the UE does not multiplex the HARQ-ACK information for the first PDSCH in a PUCCH or PUSCH transmission, unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH.
· FFS: Which codebook type(s) can be used for the HARQ-ACK information retransmission

In our view, the agreement should be applicable irrespective of the codebook type used for requesting the retransmission. Therefore, we propose to update the agreement by simply removing the FFS. 
[bookmark: _Toc53768067]Update the agreement from RAN1#102e as follows:  
Agreement:
When a UE receives a second PDSCH (for DL SPS) after a first PDSCH, where the first PDSCH is not assigned an applicable K1 value in the corresponding first DCI format,
· the UE transmits HARQ-ACK for the first PDSCH:
· if the UE detects a second DCI format in any PDCCH monitoring occasion after the first DCI format where the second DCI format assigns an applicable K1 value for the first PDSCH (as specified in TS38.213 section 9.1.3) that corresponds to HARQ-ACK timing no later than the HARQ-ACK timing assigned for the second PDSCH
· Otherwise, the UE does not multiplex the HARQ-ACK information for the first PDSCH in a PUCCH or PUSCH transmission, unless a HARQ-ACK information retransmission is requested later than the HARQ-ACK timing assigned for the second PDSCH.
· FFS: Which codebook type(s) can be used for the HARQ-ACK information retransmission

The agreed behavior is aligned with what is already in the specification. Additionally, a conclusion was made last meeting about excluding retransmissions from the existing rel-15 OOO behavior. Therefore, no TP is needed. 
2.2	Issue A16 
Reason for changes: 
it is not defined what NFI value should a UE assume when the UE is provided with UL DAI (different than 4) for a PDSCH group that was not scheduled for the UE
Summary of changes
Define the UE behaviour when the UE is provided with UL DAI for a PDSCH group that was not scheduled for the UE
Specs/Sections impacted
38.213 Section 9.1.3.3
Consequences if not approved
Undefined UE behaviour
[bookmark: _Toc53768068]Adopt TP#1 in subclause 9.1.3.3 TS 38.213
-------------------------------------- Text Proposal (TP#1) for 38.213 Section 9.1.3.3 -----------------------------
*** Unchanged text omitted ***
If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index, and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE does not multiplex HARQ-ACK information in the PUSCH transmission for the PDSCH group index.
If a UE is scheduled a PUSCH transmission by DCI format 0_1 having a DAI field value  for a PDSCH group index ,and the UE has not detected any DCI format scheduling PDSCH receptions for the PDSCH group index, and the UE has not detected any DCI format with a request for HARQ-ACK information for the PDSCH group index, the UE generates HARQ-ACK information for the PDSCH group as described in Clause 9.1.3.1 by setting  and, after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
If a UE detects DCI formats with respective PDSCH-to-HARQ_feedback timing field values indicating a same PUCCH transmission occasion and none of the DCI formats that the UE detects after a last PUCCH transmission occasion for  includes a New_Feedback indicator field for , and at least one of the DCI formats is DCI format 1_0, the UE generates HARQ-ACK information only for PDSCH receptions scheduled by detections of DCI format 1_0 and SPS PDSCH releases indicated by detections of DCI format 1_0, as described in Clause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion.
*** Unchanged text omitted ***
------------------------------------------------------ End Text Proposal -------------------------------------------------------
Issue B4 (remaining FFS)
	B4
	Issue B4 was resolved at RAN1#100e, with one remaining FFS point.

FFS: Type-3 codebook with NDI where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception



To simplify the procedure in 38.213 section 9.1.4, and also include a default behavior where the UE reports NACK if valid feedback is not available. We propose the following TP: 

[bookmark: _Ref40355564][bookmark: _Toc53768069]Adopt TP#2 in Subclause 9.1.4 TS38.213
	--------------------------------- Start of Text poposal 2 for TS 38.213 ---------------------------------------
9.1.4	Type-3 HARQ-ACK codebook determination 
*** Unchanged text is omitted ***
if 
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell , and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
while 
[image: ]
 
 
end while
end if
while 
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception, and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous transmission of HARQ-ACK information
while 
[image: ]= HARQ-ACK information bit for CBG  of TB  for HARQ process number  of serving cell 
else 
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end if 
 
 
end while
end if
 
 
end while
else
while 
if UE has reported HARQ-ACK information for TB  for HARQ process number  on serving cell  and has not subsequently detected a DCI format scheduling a PDSCH reception, or received a SPS PDSCH, with TB  for HARQ process number  on serving cell 
[bookmark: _Hlk36468040][image: ]= NACK
 
 
end if
if UE has obtained HARQ-ACK information for TB  for HARQ process number  on serving cell  corresponding to a PDSCH reception and has not reported the HARQ-ACK information corresponding to the PDSCH reception, and has not been scheduled for reception of another PDSCH corresponding to TB t for HARQ process number h on serving cell c since the previous transmission of HARQ-ACK information
if harq-ACK-SpatialBundlingPUCCH is not provided
[image: ]= HARQ-ACK information bit for TB  for HARQ process  of serving cell 
else
[image: ]= binary AND operation of the HARQ-ACK information bits corresponding to first and second transport blocks for HARQ process  of serving cell . If the UE receives one transport block, the UE assumes ACK for the second transport block
end if
else
[image: ] 
 end if
 
 
end if
end while
end if
 
end if

*** Unchanged text is omitted ***
--------------------------------- End of Text Proposal 2 for TS 38.213 ---------------------------------------




Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Update the agreement from RAN1#102e as follows:
Proposal 2	Adopt TP#1 in subclause 9.1.3.3 TS 38.213
Proposal 3	Adopt TP#2 in Subclause 9.1.4 TS38.213
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