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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#101-e meeting, a set of issues has been identified as below [1]:
Proposed corrections for enhanced dynamic HARQ-ACK codebook
	Issue
	Description

	A5
	TS38.213 clause 9.1.3.3: nHARQ-ACK definition for power control with enhanced dynamic codebook is missing

	A7
	TS38.213 clause 9.1.3.3: How is T-DAI interpreted in DCI 1_1 for the non-scheduled group when two sub-codebooks (for TB and CBG) are configured?

	A16
	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?

	A17
	Out-of-Order issue for NNK1

	A18
	Handling of DCI format 1_0 indicating a SPS PDSCH release in enhanced dynamic HARQ-ACK codebook

	A19
	Proposal 1: HARQ-ACK information bits for PDSCH group 1 is placed in the last N bit positions and HARQ-ACK information bits for PDSCH group 0 is placed in the first (11-N) bit positions when RM coding is used and T-DAI for PDSCH group 1 is included in DCI scheduling PDSCH in PDSCH group 0.

	A20
	Proposal 2: If a PDSCH for a given HARQ process is received, the UE skips another PDSCH for a given HARQ process until after the end of the successful transmission of HARQ-ACK for that HARQ process.



Proposed corrections for Type-3 HARQ-ACK codebook
	Issue
	Description

	B1
	FFS on triggering Type-3 HARQ-ACK codebook feedback with a DCI that does not schedule a PDSCH and with CRS scrambled by CS-RNTI



	B2
	Corrections in handling of spatial bundling for Type-3 HARQ-ACK codebook

	B4 (FFS)
	Issue B4 was resolved at RAN1#100e [1]

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

	B5
	nHARQ-ACK definition for power control with type-3 codebook is missing 

	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback, potential inclusion of a SPS release HARQ-ACK in Type 3 HARQ-ACK codebook (not currently specified)

	B8
	If all the DCIs requesting one-shot feedback are missed, then UE and gNB are not aligned in the slot where the UE is supposed to report the type-3 codebook.
Case 1: if a collision with a PUCCH occasion for type2 (or type1) codebook happens, instead of reporting type3 codebook (as agreed) the UE will report type2 (or type1) codebook, resulting in mismatch with gNB’s expectation. In case of piggyback on PUSCH, this results in UL-SCH rate-matching issue.
Case 2: if there is no collision with a PUCCH occasion for type2 (or type1) codebook, if no PUSCH is transmitted in that slot then gNB does not receive any PUCCH, otherwise if a PUSCH is transmitted for reporting type2 (or type1) codebook then this results in UL-SCH rate-matching issue.

	B11
	Timeline for UCI Piggybacked on PUSCH for Type-3 HARQ-ACK codebook
A UE does not expect to detect a DCI format scheduling a PDSCH reception or a SPS PDSCH release or a DCI format including a One-shot HARQ-ACK request field with value 1 and indicating a resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot if the UE previously detects a DCI format scheduling a PUSCH transmission in the slot and if the UE multiplexes HARQ-ACK information in the PUSCH transmission.

	B12
	Processing time for cancelling PUCCH indicated by another DCI
Proposal 1: The processing time requirement is set as a first value if Type-3 HARQ-ACK codebook in a first PUCCH is triggered by a first DCI format. In a case that a second DCI format indicates a second PUCCH which overlaps with the first PUCCH (and the first PUCCH is cancelled), the processing time requirement is set as a second value from the first DCI format to the second PUCCH.

	B13
	Proposal 6: When a DCI format 1_1 triggers one-shot feedback without scheduling PDSCH, a chosen set of unused fields in this DCI format is reinterpreted to assist one-shot HARQ-ACK reporting and control/reduce the codebook size.



Proposed corrections for NNK1 value
	Issue
	Description

	C1
	SPS with enhanced dynamic codebook
- FFS: DCI format 1_1 should not simultaneously indicate a NNK1 value and indicate Scell dormancy
- FFS: DCI format 1_1 should not simultaneously indicate a NNK1 value and indicate SPS release

	C2
	DCI formats 0_2/1_2 usage with PUCCH priority in case of NNK1 value signaled in PDSCH-to-HARQ_feedback timing indicator

	C3
	Out-of-Order issue for NNK1



Correspondingly, issue A5/A7/18/B2/B6/B11/C1/C2/C3 have been discussed in RAN1#101-e meeting. The related TPs, observations and agreements are made in [2]:
[bookmark: _Hlk41810145]Agreement:
Adopt TP1 and TP2 in R1-2004744 for Clause 9.1.3.3 of TS38.213 v16.1.10

Agreement:
Adopt TP3 in R1-2004744 which is written on top of R1-2003180 endorsed CR_38.213_NRU_post RAN1#100b-e, for Clause 9.1.3.3 of TS38.213 v16.1.10

[bookmark: _Hlk42190141]Agreement:
· UE is not expected to be configured simultaneously with Type-3 HARQ-ACK codebook, spatial bundling and CBG-based HARQ
· If spatial bundling is configured and CBG-based HARQ is not configured
· spatial bundling is applied if NDI reporting is not configured in type-3 HARQ-ACK codebook,
· otherwise, spatial bundling is not applied.

Agreement:
Adopt TP for Alt-5 in Section 5 of R1-2004963 for Clause 9.1.4 of TS 38.213

Agreement:
Adopt TP3 in Section 5 of R1-2004963 for Clause 9 of TS 38.213

Conclusion:
No corrections for joint configurations of eURLLC features and NR-U for issues B6 in R1-2004745 and C2 in R1-2004746 (no TPs for these issues) in Rel-16 (Note: Joint configurations of eURLLC and NR-U is supported)

Conclusion:
In Rel-16, reporting HARQ-ACK for SPS PDSCH Release in Type 3 codebook is not supported

Agreement:
Allow DCI format 1_1 to simultaneously indicate a NNK1 value and indicate Scell dormancy or SPS release, for reporting in Type-2 or enhanced Type-2 HARQ-ACK codebook.
· Note: The UE is not expected to be indicated with an NNK1 value simultaneously with SCell dormancy or SPS release reporting in a Type 1 codebook.

Agreement:
Adopt TP#2 in R1-2004964 for TS 38.213

Observations:
Examples of joint configurations/signaling for eURLLC and NR-U that can work in Rel-16:
· Example 1: Handling of NNK1 value (dl-DataToUL-ACK-r1 with value -1) with Type-2 HARQ-ACK codebook and two HARQ-ACK codebook priorities (when UE is provided with PDSCH-HARQ-ACK-CodebookList-r16), using DCI format 1_1 and/or DCI format 1_2, when the NNK1 value is signaled in DCI format 1_1.
Examples of joint configurations/signaling for eURLLC and NR-U that cannot work in Rel-16:
· Example 2: Joint configuration of Enhanced Type-2 HARQ-ACK codebook and two HARQ-ACK codebook priorities (when UE is provided with PDSCH-HARQ-ACK-CodebookList-r16)
· RAN1’s understanding is that the RRC parameter PDSCH-HARQ-ACK-CodebookList-r16 cannot configure the UE with Enhanced Type-2 HARQ-ACK codebook, although RAN1 specifications can support reporting with Enhanced Type-2 HARQ-ACK codebook when two HARQ-ACK codebook priorities can be indicated using DCI format 1_1/1_0, and can also support handling of NNK1 value in this case
· Example 3: Reporting Type-3 HARQ-ACK codebook when different HARQ processes have been scheduled with different PUCCH priorities (when UE is provided with PDSCH-HARQ-ACK-CodebookList-r16)
The contribution is focused on remaining issues for HARQ enhancement, e.g., B1 and B4, in Rel-16 NR-U.

Discussion
B1: Type-3 HARQ-ACK codebook triggered by a DCI format with CRC scrambled by CS-RNTI that does not schedule a PDSCH
For a DCI format for triggering Type-3 HARQ-ACK codebook while not for scheduling PDSCH, the latest standard, TS38.213 v16.2.0, has captured that the CRC of the DCI format can be scrambled by C-RNTI or MCS-C-RNTI. Still, one open issue is whether to allow gNB to transmit one DCI format with CRC scrambled by CS-RNTI. In our opinion, we don’t see the drawback or significant standard impact if we allow the DCI format with CRC scrambled by CS-RNTI for triggering Type-3 HARQ-ACK codebook. However, we see the benefit of reducing PDCCH transmission overhead and PDCCH blind decoding effort if the same DCI format can be used not only for releasing DL SPS PDSCH but also for triggering Type-3 HARQ-ACK codebook. Otherwise, two DCI formats are required, one for releasing DL SPS PDSCH and another for triggering the Type-3 HARQ-ACK codebook. 
Proposal 1: Allow a DCI format with CRC scrambled by CS-RNTI for triggering Type-3 HARQ-ACK codebook.
Proposal 2: Include the below TP in TS38.213.

TS38.213
--------------------------------------< BEGIN TEXT PROPOSAL >----------------------------------------------
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[bookmark: _GoBack]<unrelated part omitted>
If a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, the UE determines a PUCCH or a PUSCH to multiplex a Type-3 HARQ-ACK codebook for transmission in a slot as described in Clauses 9.2.3 and 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or CS-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in Clause 10.2 by replacing "SPS PDSCH release" with "DCI format". 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission, the UE generates the HARQ-ACK codebook as described in this Clause except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
-----------------------------------------------< END TEXT PROPOSAL >-------------------------------------------------

B4: HARQ-ACK reporting in Type-3 HARQ-ACK codebook for a PDSCH without sufficient processing time
For a UE configured with Type-3 HARQ-ACK codebook, when UE is not configured to report NDI in Type-3 HARQ-ACK codebook, the following two cases have been resolved and captured in latest standard.
· Case1: 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 
· Case2: 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
However, there is still one open issue for the case where the UE received a PDSCH but has no sufficient processing time for reporting HARQ-ACK feedback in Type-3 HARQ-ACK codebook. In our opinion, we tend to minimize standard impact at this stage, i.e., gNB should guarantee sufficient processing time for a UE to process all the received PDSCHs when gNB decides to send the DCI triggering Type-3 HARQ-ACK codebook. That is to say, UE does not expect to be scheduled a PDSCH without sufficient processing time for reporting the corresponding HARQ-ACK feedback in a Type-3 HARQ-ACK codebook.
Proposal 3: UE does not expect to be scheduled a PDSCH without sufficient processing time for reporting corresponding HARQ-ACK feedback in a Type-3 HARQ-ACK codebook.
Conclusion
In this contribution, we focus on the remaining issues for HARQ enhancement and have below proposals. 
Proposal 1: Allow a DCI format with CRC scrambled by CS-RNTI for triggering Type-3 HARQ-ACK codebook.
Proposal 2: Include the below TP in TS38.213.
Proposal 3: UE does not expect to be scheduled a PDSCH without sufficient processing time for reporting corresponding HARQ-ACK feedback in a Type-3 HARQ-ACK codebook.
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