	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #103-e	R1-2008128
e-Meeting, October 26th – November 13th, 2020
[bookmark: Source]Agenda item:	7.2.2
Source:	Samsung
Title:	Remaining Issues on HARQ procedure  
Document for:	Discussion and Decision
1 Introduction
[bookmark: _GoBack]In last meeting, there was intense discussion for out-of-order issue for NR-U HARQ. RAN1 made a conclusion that the retransmission of HARQ-ACK is not treated as OOO. RAN1 also achieved the agreement of how to handle HARQ-ACK of a PDSCH with NNK1 while leaved one FFS point of which codebook types can be used for HARQ-ACK information retransmission. This contribution discusses the 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
Conclusion:
If the UE is provided with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16 or with pdsch-HARQ-ACK-OneShotFeedback-r16:
· In a given scheduled cell, the UE is not expected to receive a first PDSCH and a second PDSCH, starting later than the first PDSCH, with its corresponding initial HARQ-ACK transmission occasion assigned to be transmitted on a resource ending before the start of a different resource for the initial HARQ-ACK transmission occasion assigned to be transmitted for the first PDSCH.
· This clarifies that examples C4-Case1 and C4-Case2, as discussed in R1-2007390, are allowed



2 Discussion 
RAN1 agreed to not support HARQ-ACK transmission of a PDSCH with NNK1 violating OOO rule but support HARQ-ACK retransmission of the PDSCH. The FFS point is whether any restriction on the codebook type for HARQ-ACK retransmission, e.g. only type-3 codebook, or both enhanced type-2 codebook & type-3 codebook. And also there was some discussion that whether HARQ-ACK transmission of single PDSCH group or 2 PDSCH groups is allowed in case of enhanced type-2 codebook. 
For a UE configured with both enhanced type-2 codebook and type-3 codebook, if a second DCI triggers type-3 codebook, or requests HARQ-ACK of both PDSCH groups by enhanced type-2 codebook, HARQ-ACK of all previous PDSCHs are reported, thus it makes sense to also support HARQ-ACK feedback of first PDSCH with NNK1 together with HARQ-ACK of other PDSCHs in the same PUCCH. If a second DCI triggers only single PDSCH group by enhanced type-2 codebook, it violates OOO rule, so that the UE does not multiplex the HARQ-ACK for the first PDSCH in the PUCCH indicated by the second DCI. 
Proposal: HARQ-ACK retransmission for a PDSCH with NNK1 for both type-3 codebook and enhanced type-2 codebook for both PDSCH groups is supported. 
3 Conclusion
To support efficient HARQ-ACK feedback for NR-U, it is proposed to update the previous agreement as below: 
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 by the second DCI which includes one-shot HARQ-ACK request field with value 1 or requests feedback for both PDSCH groups later than the HARQ-ACK timing assigned for the second PDSCH 

