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1. Introduction
In this contribution, we provide discussions on remaining issues and corrections for Release 16 NR-U HARQ enhancement. 
[bookmark: _GoBack]
2. Remaining issues on Type-3 HARQ-ACK feedback
In this section, TPs are provided for related issues corresponding to the following agreement on minimum processing latency for one-shot HARQ-ACK feedback [1].

	[bookmark: _Hlk6227919]Agreement:
For a DCI requesting one-shot HARQ-ACK feedback without scheduling PDSCH, reuse the minimum processing latency for SPS release DCI
· FFS: whether to specify the processing time for 120 kHz SCS, considering NR-U UE feature groups discussion and possible extension of type-3 HARQ-ACK codebook to licensed bands operation (FR1 or FR2 or both).

Agreement:
· No new DCI field is introduced for requesting Type-3 HARQ-ACK feedback without scheduling a PDSCH
· For DCI Format 1_1:
· To signal Type-3 HARQ-ACK codebook request without scheduling PDSCH with one-shot HARQ-ACK request field with value 1 in DCI Format 1_1 with CRC scrambled by C-RNTI or MCS-C-RNTI, use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1 if resourceAllocation = dynamicSwitch is not provided, or use all “0” or all “1” FDRA if resourceAllocation = dynamicSwitch is provided. In this case, the UE does not consider the DCI format as indicating an active DL BWP provided by dormant-BWP or by first-non-dormant-BWP-ID-for-DCI-inside-active-time, if any.
· FFS: When DCI Format 1_1 is scrambled by CS-RNTI




Issue #1: What about the processing time for cancelling PUCCH indicated by another DCI?
The agreement clarified the minimum processing time from the triggering DCI format (a first DCI format) to the indicated PUCCH (a first PUCCH) for Type-3 HARQ-ACK codebook reporting. However, as shown in Figure 1, when another PUCCH (a second PUCCH indicated by a second DCI format) for HARQ-ACK codebook of other types overlaps with the first PUCCH, the UE shall cancel the second PUCCH transmission and perform one-shot HARQ-ACK feedback. Here, the processing time required for cancellation should be clarified in addition to the processing time  for HARQ-ACK information multiplexing. In our view, condition on cancelling the second PUCCH is the same as the one for multiplexing processing time .
[image: ]
Figure 1: An example of processing time for cancellation.
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. Adopt TP #1.
	[bookmark: _Hlk40166536]Text proposal 1
--------- beginning of text proposal for TS 38.213
[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178]9.2.3	UE procedure for reporting HARQ-ACK
If a UE detects a first DCI format indicating a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and also detects at a later time a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE does not expect to multiplex HARQ-ACK information corresponding to the second DCI format in a PUCCH resource in the slot if the PDCCH reception that includes the second DCI format is not earlier than [image: ] from the beginning of a first symbol of the first resource for PUCCH transmission in the slot where,  and  are defined in clause 4.1 of [4, TS 38.211] and [image: ] corresponds to the smallest SCS configuration among the SCS configurations of the PDCCHs providing the DCI formats and the SCS configuration of the PUCCH. If processingType2Enabled of PDSCH-ServingCellConfig is set to enable for the serving cell with the second DCI format and for all serving cells with corresponding HARQ-ACK information multiplexed in the PUCCH transmission in the slot,[image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ]; otherwise , [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ]. 
If a UE detects a first DCI format that triggers type-3 HARQ-ACK codebook and indicates a first resource for a PUCCH transmission with corresponding HARQ-ACK information in a slot and if the UE also detects a second DCI format indicating a second resource for a PUCCH transmission with corresponding HARQ-ACK information in the slot, the UE expects that the second resource for PUCCH transmission is not earlier than N3 symbols from the ending of the first DCI format.
-------- Unchanged contents are omitted
--------- end of text proposal



Issue #2: What if the DCI format triggering Type-3 HARQ-ACK codebook without scheduling PDSCH also indicates SPS release?
Since using DCI format with CS-RNTI for Type-3 HARQ-ACK codebook triggering is still FFS [1], there was no consensus on whether a DCI format triggering Type-3 HARQ-ACK codebook without scheduling PDSCH is allowed to also indicate SPS PDSCH release. In our opinion, including these two indications in one DCI format is an efficient operation. A potential problem is that both indications employ the same special FDRA value to indicate no PDSCH or SPS PDSCH release. However, this problem seems to be solvable according to our observations.
Proposal 2: Support to use a DCI format with CS-RNTI for Type-3 HARQ-ACK codebook triggering without scheduling PDSCH.
If simultaneous Type-3 HARQ-ACK codebook triggering and SPS release indication is supported, it seems reasonable to assume that the UE requires more time to process two tasks (Type-3 HARQ-ACK codebook generation and SPS release) than one task (Type-3 HARQ-ACK codebook generation).
Proposal 3: The processing time requirement is set as a first value if Type-3 HARQ-ACK codebook without scheduling PDSCH is triggered by a first DCI format. In a case that the first DCI format also triggers SPS release, the processing time requirement is set as a second value which is larger than the first value. Adopt TP #2.
	Text proposal 2
--------- beginning of text proposal for TS 38.213
9.1.4	Type-3 HARQ-ACK codebook determination
-------- Unchanged contents are omitted
A UE is expected to provide HARQ-ACK information in response to a type-3 HARQ-ACK codebook request without scheduling PDSCH after N symbols from the last symbol of a PDCCH providing the type-3 HARQ-ACK codebook request without scheduling PDSCH, where the value of N for μ= 0, 1, 2, [3] is determined as in clause 10.2 except that the PDCCH providing the type-3 HARQ-ACK codebook request is used instead of the PDCCH providing the SPS PDSCH release. If the PDCCH providing the type-3 HARQ-ACK codebook request also indicates SPS PDSCH release, the UE is expected to provide HARQ-ACK information in response to a type-3 HARQ-ACK codebook request after  symbols from the last symbol of the PDCCH, where  is larger than  and smaller than the PDSCH processing procedure time required in TS 38.214 Clause 5.3.
-------- Unchanged contents are omitted
--------- end of text proposal



3. Remaining issues on multi-PUSCH scheduling
As agreed previously, multiple PUSCH scheduling doesn’t apply to DCI format 0_0. On the other hand, it is a bit ambiguous which TDRA table the DCI format 0_1 apply when multiple PUSCH scheduling is configured to the UE.
In the last meeting in RAN2 [2], it is agreed that the configuration on the multi-PUSCH scheduling has a separate IE pusch-TimeDomainAllocationList-r16 from pusch-TimeDomainAllocationList for Rel-15 TDRA table. That’s why the clarification is necessary in TS38.214 to include this.
Thus, the following TP should be adopted to TS38.214 and TS38.212.
Proposal 4: TP#1 for TS38.214 and TP#2 for TS38.212 should be adopted.

	Text proposal#1
--------- beginning of text proposal for TS 38.214
[bookmark: _Toc11352144][bookmark: _Toc20318034][bookmark: _Toc27299932][bookmark: _Toc29673205][bookmark: _Toc29673346][bookmark: _Toc29674339][bookmark: _Toc36645569]6.1.2.1.1	Determination of the resource allocation table to be used for PUSCH
-------- Unchanged contents are omitted
Table 6.1.2.1.1-1A: Applicable PUSCH time domain resource allocation for DCI format 0_1 in UE specific search space scrambled with C-RNTI, MCS-C-RNTI, CS-RNTI or SP-CSI-RNTI
	pusch-ConfigCommon includes pusch-TimeDomainAllocationList
	pusch-Config includes pusch-TimeDomainAllocationList
	pusch-Config includes pusch-TimeDomainAllocationList -ForDCIformat0_1 or pusch-TimeDomainAllocationList-r16

	PUSCH time domain resource allocation to apply

	No
	No
	No
	Default A

	Yes
	No
	No
	pusch-TimeDomainAllocationList provided in pusch-ConfigCommon 

	No/Yes
	Yes
	No
	pusch-TimeDomainAllocationList provided in pusch-Config

	No/Yes
	No/Yes
	Yes
	pusch-TimeDomainAllocationList-ForDCIformat0_1 or pusch-TimeDomainAllocationList-r16 provided in pusch-Config



-------- Unchanged contents are omitted
--------- end of text proposal 



	Text proposal#2
--------- beginning of text proposal for TS 38.212
[bookmark: _Toc19798776][bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc29673209][bookmark: _Toc29673350][bookmark: _Toc29674343]7.3.1.1.2	Format 0_1
-------- Unchanged contents are omitted
-	Time domain resource assignment – 0, 1, 2, 3, 4, 5, or 6 bits

[bookmark: OLE_LINK38]-	If neither of the higher layer parameters PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 nor pusch-TimeDomainAllocationList-r16 is not configured and if the higher layer parameter pusch-TimeDomainAllocationList is configured, 0, 1, 2, 3, or 4 bits as defined in Clause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter pusch-TimeDomainAllocationList or pusch-TimeDomainAllocationList-r16; 
-	If either of the higher layer parameters PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 or pusch-TimeDomainAllocationList-r16 is configured, 0, 1, 2, 3, 4, 5 or 6 bits as defined in Clause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter PUSCH-TimeDomainResourceAllocationList-ForDCIformat0_1 or pusch-TimeDomainAllocationList-r16 or pusch-TimeDomainAllocationList-r16; 
-	otherwise the bitwidth for this field is determined as bits, where I is the number of entries in the default table.
-------- Unchanged contents are omitted
--------- end of text proposal 



4. Conclusion
[bookmark: _References]In this contribution, we provide the following proposals:

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. Adopt TP #1.
Proposal 2: Support to use a DCI format with CS-RNTI for Type-3 HARQ-ACK codebook triggering without scheduling PDSCH.
Proposal 3: The processing time requirement is set as a first value if Type-3 HARQ-ACK codebook without scheduling PDSCH is triggered by a first DCI format. In a case that the first DCI format also triggers SPS release, the processing time requirement is set as a second value which is larger than the first value. Adopt TP #2.
Proposal 4: TP#1 for TS38.214 and TP#2 for TS38.212 should be adopted.
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