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Introduction
During RAN plenary #82, the release 16 work item on unlicensed band operation were approved in [1]. Before that, a NR Study Item has been concluded in RAN1 [2]. In RAN plenary #86, NR-U WI has been closed. In this contribution we discuss corrections related to essential features [3].
Enhanced Type 2 codebook 
Definition of  for power control with e-TYPE2 (A5)
In NR, the number of HARQ-ACK bits  is used in determining PUCCH transmit power. The number of HARQ-ACK bits is determined differently for small and large UCI payload. When the UCI payload is smaller than or equal to 11 bits with Type 2 CB, the  is given by the number of TBs or CBGs on the received PDSCHs and by the number of PDSCHs that UE had missed based on indicated DAI values. The  can be different than CB size when CBGs or up to 2 TBs per PDSCH are configured to UE. 
Currently  is not determined for enhanced Type 2 CB with up to 11-bit payload. This prevents the use of enhanced Type 2 CB, so  determination is essential correction. The  can be determined by using the same rule as Type 2 CB, with two modifications when both PDSCH groups are reported:
·  is determined separately for both groups due to independent DAI processes and then summed together.
· for the non-scheduled PDSCH group, , when available, is used for [image: ] instead of the DAI value in the last DCI format scheduling that PDSCH group.

Proposal 1: Type 2 CB rule for  is used separately for each PDSCH group. [image: ] is given by , when available, for the non-scheduled PDSCH group.

	[bookmark: _Hlk40339609]TP for TS38.213:
[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299][bookmark: _Toc36498173]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
<unchanged text omitted >
If , the UE
includes only the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
elseif 
if g = 1
appends the first HARQ-ACK information to the second HARQ-ACK information for multiplexing in PUCCH transmission occasion 
else
append the second HARQ-ACK information to the first HARQ-ACK information for multiplexing in PUCCH transmission occasion 
end if
end if
If [image: ], the UE determines a number of HARQ-ACK information bits groups and  separately as described in Clause 9.1.3.1, with the following modification that if , UE sets [image: ]= . If , the UE sets else UE sets  for obtaining a transmission power for a PUCCH.
<unchanged text omitted >



T-DAI indication for the non-scheduled group (A7)
During RAN1#100e, it was pointed out that there is no agreement on the interpretation of T-DAI in DCI 1_1 for the non-scheduled group when two sub-codebooks (for TB and CBG) are configured for the UE. Several possibilities for the T-DAI interpretation were also noted: 
a) T-DAI applies for both sub-codebooks. This increases unnecessarily the codebook size and UCI overhead, as the T-DAI is not aligned with one of the sub-codebooks and UE inserts additional NACKs to fill up the cap between the C-DAI and the T-DAI values.  
b) Additional T-DAI fields are added to DCI 1_1 so that T-DAIs are provided for all sub-codebooks. This increased DCI overhead. It can be noted that this does not require separate RRC signalling.
c) It could be agreed that T-DAI signalling for the non-scheduled group is not supported when 2 sub-codebooks are configured
d) T-DAI of the non-scheduled group apply only for the sub-codebook of the same type (TB or CBG) as scheduled by the current DCI 1_1
The sub-codebooks have separate DAI processes in Release 15 and DL DCI contains T-DAI only for the scheduled sub-codebook. Thus, option d) can be seen to follow that logic. However, the primary target for configuring T-DAI for the non-scheduled group is to increase robustness in the codebook determination. Options c) and d) involve compromises on the codebook robustness, while options a) and b) maintain the robustness at the price of increased overhead. 
The options were discussed during RAN1#100bis-e but without reaching consensus. However, TS38.213 v16.1.0 currently defines that the T-DAI is applied for both sub-codebooks. Hence, UE behaviour is defined, and this is not an essential correction.    
Proposal 2: Given that no consensus could be reached on the issue A7 in RAN1#100b, we propose not to discuss issue any more in RAN1#101.

DCI format 1_2 and e-TYPE2 CB (A13)
The gNB controls the PDSCH grouping, HARQ-ACK retransmission, and reliable determination of enhanced Type 2 CB through a set of DCI fields specific for enhanced Type 2 CB. These cannot be configured for DCI format 1_2 without late changes to RRC. UE behavior without these DCI fields has been defined for fallback DCI format 1_0, but at price of considerable limitations. Such limitations are not attractive for a non-fallback DCI format 1_2 introduced as URLLC enhancement. We see that enhanced Type 2 CB operation with DCI format 1_2 should be reliable and flexible, without artificial limitations on configurability. Hence, we see that determination of enhanced Type 2 CB operation with DCI format 1_2 should be postponed to a following NR release. Correspondingly, it should be clarified that Rel.16 enhanced Type 2 CB may operate only with DCI format 1_0 and DCI format 1_1.   
Proposal 3: It is concluded/clarified that Rel.16 enhanced Type 2 CB shall not be configured together with DCI format 1_2 and DCI format 0_2. 
	  

	[bookmark: _Hlk40348436]TP for TS38.213:
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
<unchanged text omitted >
For PUCCH transmission occasion , the UE determines a PUCCH or a PUSCH transmission to multiplex the HARQ-ACK information according to the procedures in Clause 9.2.5.
If a UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE does not expect to detect DCI format 1_2 and DCI format 0_2. 
<unchanged text omitted >



NFI in UL grant for PUSCH piggybacking (A16)
During RAN1#100e, it was pointed out that UE behavior is missing when UE has not received any DCI scheduling a PDSCH group after the last HARQ-ACK transmission while UE receives T-DAI in UL DCI (UL DAI) indicating that the associated PDSCH group has actually been scheduled (i.e. T-DAI is not equal to 4). The open question is the NFI value that UE uses in the HARQ feedback determination. Two alternative solutions were presented for such situation: UE assumes that the NFI has been toggled or that NFI is signaled by the UL DCI.
The situation implies that UE has missed one or more DCIs scheduling PDSCHs, and it is likely that the number of missed DCIs is as small as possible. Hence, we propose that UE determines the increment between the latest received T-DAI and the UL DAI. If the increment is smaller than the UL DAI, it is more likely that DAI has not been reset since last HARQ feedback transmission, and NFI has not been toggled. Correspondingly, UE toggles NFI if the increment is larger than UL DAI.     
Proposal 4: If UE receives DCI format 0_1 with  while the UE has not detected any DCI scheduling PDSCH for the PDSCH group, and the UE has not detected any DCI requesting HARQ-ACK information for the PDSCH group, UE toggles the NFI if UL DAI is smaller than the latest received T-DAI.

	TP for TS38.213:
9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
<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 k, 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, and , where  is the latest value used in previous HARQ information transmission for the PDSCH group, UE togglesvalue for the PDSCH group before the generation of the HARQ information for the PDSCH group. 
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, as described in Clause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion.
<unchanged text omitted >


TYPE3 CB  
Dormancy indication and TYPE3 CB triggering (B1) 
In RAN1#100b-e NR-U finalized design of TYPE-3 CB trigger without scheduling PDSCH. With two remaining FFS, highlighted below
	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
Agreement:
The slot where the PDCCH/DCI is transmitted/received is taken as a reference for K1
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).



Furthermore, R16 URLLC AI has made changes to validation of UL grant release, but DL SPS release remained unchanged and its validation is unified with validation of DCIs indicating dormancy and TYPE-3 trigger DCI but not scheduling PDSCH.
	Table 10.2-4: Special fields for a single or multiple DL SPS and UL grant Type 2 scheduling release PDCCH validation when a UE is provided multiple DL SPS or UL grant Type 2 configurations in the active DL/UL BWP of the scheduled cell
	
	DCI format 0_0/0_1/0_2 
	DCI format 1_0/1_1/1_2

	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 '0's for FDRA Type 0 or for FDRA Type 2 with 
set to all '1's, otherwise for FDRA Type 1 or for FDRA Type 2 with 
	set to all '0's for FDRA Type 0 or for dynamicSwitch

set to all '1's for FDRA Type 1





In our opinion, DCI Format 1_1 scrambled by CS-RNTI shall be allowed to trigger TYPE-3 CB, particularly for DL SPS release. When HARQ process starvation occurs due to PUCCH LBT failure, gNB may stop DL SPS, pull HARQ-ACK with TYPE-3 CB and restart DL SPS afterwards. Irrespective of whether HARQ-ACK for DL SPS release is supported or not (B6), no additional specification effort is needed to support TYPE-3 CB trigger in DL SPS release, because processing timelines are same for DL SPS release and TYPE-3 CB trigger and both DL SPS release and TYPE3 CB trigger will be validated based on “zero-RA”. 
Observation 1: Irrespective of whether HARQ-ACK for DL SPS release is supported or not (B6), no additional specification effort is needed to support TYPE-3 CB trigger in DL SPS release
Proposal 5: Support DCI format 1_1 scrambled by a CS-RNTI and triggering TYPE-3 CB by removing brackets from [CS-RNTI] in sub-clause 9.1.4 in TS 38.213
	TP for TS38.213:
9.1.4	Type-3 HARQ-ACK codebook determination
*** Unchanged text is omitted ***
If the 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 Clause 9.2.3 or Clause 9.2.5, respectively. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.
If the UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and if
-	the CRC of the DCI is scrambled by a [CS-RNTI], C-RNTI or a MCS-C-RNTI, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format are equal to 1
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
the DCI format does not schedule PDSCH and requests Type-3 HARQ-ACK codebook.


Corrections in handling of spatial bundling (B2)
Whether spatial bundling of HARQ-ACK is supported for TYPE-3 CB or not remained open even after RAN1#100b-e. Furthermore, if it is agreed to be supported, should bundling be supported also for NDI reported in the HARQ-ACK CB? 
In our opinion, the simplest would be to disable spatial bundling for TYPE-3 CB. In this case, the issue with bundled NDI is avoided. And further splitting of pseudo code for case where two NDIs and single HARQ-ACK is reported can be avoided. 
Proposal 6: Spatial bundling is not applicable to TYPE-3 CB
	TP for TS38.213:
9.1.4	Type-3 HARQ-ACK codebook determination 
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 text omitted >


 FFS for TYPE-3 HARQ-ACK CB without NDI (B4)
After painful discussion in RAN1#100 e-Meeting, the following has been agreed
	Agreement: 
· When UE is not configured to report NDI in the type-3 HARQ-ACK codebook:
· If UE has previously transmitted HARQ-ACK information for TB t for HARQ process number h on serving cell c, 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 HARQ-ACK report
· UE reports NACK
· if UE has obtained HARQ-ACK information for TB t for HARQ process number h on serving cell c corresponding to a PDSCH reception, and has not previously transmitted the HARQ-ACK information corresponding to the PDSCH reception
· UE reports HARQ-ACK information bit for TB t for HARQ process h of serving cell c
· FFS: cases where the UE has not yet obtained HARQ-ACK information for a TB corresponding to a scheduled PDSCH reception.
· TP#2 for TS 38.213 Clause 9.1.4 is agreed
· 


 What remained open is the above highlighted FFS. In our opinion, if gNB schedules transmission with sufficient processing time, i.e. N1 symbols before PUCCH transmission, all is OK. It has been pointed out that if gNB uses cross-slot scheduling, a PDCCH may be before the PUCCH transmission and PDSCH after the PUCCH transmission.  However, such scheduling is not applicable to NR-U, where a reasonable gNB would not schedule PDSCH after UL transmission, as it may lose channel between UL – DL portion of the shared COT with multiple switching points.  Moreover, support of cross-slot scheduling is clearly an optional feature for NR. Therefore, a gNB may avoid transmission and/or ignore received feedback for the HARQ process, if it schedules with insufficient processing time. Therefore, we propose that the case where there is an uncertainty on whether UE obtained HARQ-ACK or not are left to UE and gNB implementation. 
Proposal 7: For the remaining case when gNB scheduled PDSCH without sufficient processing time before PUCCH carrying TYPE-3 CB is left up to implementation. 
ACK-NACK for DL SPS PDSCH/release in TYPE3 CB (B6)
	B6
	Handling of collisions between SPS-release Ack and type-3 HARQ-ACK codebook feedback
	R1-2000472 
R1-2000726 
	Postponed. There is an error, but several companies considered SPS issues as non-essential for this meeting


Based on the latest specification, HARQ-ACK for DL SPS PDSCH is supported in TYPE-3 CB. It remained open how to handle DL SPS release in TYPE3 CB.  HARQ-ACK for DL SPS release is supported in both TYPE1 and TYPE2 CBs.
In TYPE1 CB, HARQ-ACK for DL SPS release is supported given the SLIV indicated in DL SPS activation PDCCH and K1 value indicated in DL SPS release PDCCH. In TYPE2 CB, DL SPS release K1 applies from the end of PDCCH and shall not be smaller than N symbols. Otherwise, regular TYPE2 CB procedures apply for the DL SPS release. 
TYPE3 CB is based on HARQ-process ID associated with the PDSCH transmission, however, PDSCH release does not have a valid HARQ-ID field as shown in Table 10.2-2 of TS38.213. 
Table 10.2-2: 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
	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 ‘0’s for FDRA Type 0 or for FDRA Type 2 with ,
set to all '1's for FDRA Type 1 or for FDRA Type 2 with 
	set to all '0's for FDRA Type 0 set to all '1's for FDRA Type 1



Furthermore, R16 introduced support for multiple active DL SPS configuration per UE, and HARQ process number (HPN) in DL SPS release PDCCH is used to indicate which DL SPS configuration or combination of DL SPS configurations is released. 
Observation 2: DL SPS release PDCCH cannot indicate HARQ-process number to associate HARQ-ACK of DL SPS release within TYPE-3 CB.
Therefore, some other way to associate DL SPS release PDCCH with HP is required. One simple way how to assign HPN to DL SPS release could be to use HPN of DL SPS PDSCH which would be transmitted, if DL SPS release PDCCH would not release the configuration. In other words, UE would transmit HARQ-ACK in TYPE-3 CB at position corresponding to DL SPS PDSCH occasion starting at least N symbols after DL SPS release PDCCH. In case DL SPS release PDCCH releases multiple DL SPS configurations, the earliest DL SPS PDSCH occasion among multiple DL SPS configurations is used for the HPN association.  
Proposal 8: A UE reports HARQ-ACK at HARQ process number corresponding to a earliest DL SPS PDSCH occasion after the SPS PDSCH release, where the earliest PDSCH occasions is defined as
· the earliest among the released DL SPS configuration(s), and 
· at least N symbols after the SPS PDSCH release.
HARQ process association between the DL SPS PDSCH occasion and HARQ process number is specified in [38.321 (MAC)].
	[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300]TP for TS38.213:
9.1.4	Type-3 HARQ-ACK codebook determination 
<unchanged text omitted >
If a UE receives a SPS PDSCH, or a PDSCH that is scheduled by a DCI format 1_0 for a serving cell  and if maxCodeBlockGroupsPerTransportBlock is provided for serving cell , and pdsch-HARQ-ACK-OneShotFeedbackCBG-r16 is provided, the UE repeats  times the HARQ-ACK information for the transport block in the PDSCH.
If the 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 Clause 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 receives a SPS PDSCH release, UE reports HARQ-ACK at HARQ process number corresponding to the earliest DL SPS PDSCH occasion after the SPS PDSCH release, where the earliest PDSCH occasions is defined as
· the earliest among the released DL SPS configuration(s), and 
· at least N symbols after the SPS PDSCH release.
HARQ process association between the DL SPS PDSCH occasion and HARQ process number is specified in [38.321 (MAC)]. N is defined in sub-clause 10.2.
[bookmark: _Hlk37274632]<unchanged text omitted >



TYPE-1/2 and TYPE-3 CB piggybacking on PUSCH (B8)
	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.
	R1-2000665
	Postponed. Several companies considered the issue as non-essential, which can be avoided by gNB scheduling or handled by gNB blind detection.


Issue B8 has been postponed from RAN1#100e to RAN1#100be and from RAN1#101e. 
Case 1 issue is that UE knows that it should multiplex HARQ feedback on PUSCH at least based on UL DAI on the UL DCI scheduling PUSCH and possibly also based on received DL DCI 1_0 which schedule PDSCH but cannot indicate Type 3 CB triggering. Due to absence of Type 3 CB triggering, UE will use Type 2 CB while gNB receives PUSCH assuming Type 3 CB. As a consequence, due to differences in the codebook sizes, the UE and gNB map HARQ-ACK and UL-SCH TB differently to PUSCH resources. Detection of both HARQ-ACK CB and UL-SCH TB will fail and the UL-SCH HARQ buffer will corrupt. 
With blind detection at gNB it would be possible to resolve ambiguity, however, this would result in significant complexity at the gNB. Following this argument, DAI=4 + no PDCCH received has been introduced in R15 for TYPE-2 CB to avoid corresponding blind detection at gNB. Therefore, mandating a gNB to perform decoding of two CB size hypothesis when receiving PUSCH is not acceptable. Furthermore, TYPE-3 CB and legacy TYPE-2 CB is an essential operation mode for NR-U.
Observation 3: TYPE-3 CB and legacy TYPE-2 CB is an essential operation mode for NR-U, and mandating gNB to perform decoding of two CB size hypothesis when receiving PUSCH is not acceptable
As proposed in R1-2000665, adding 1-bit one-shot codebook (aka Type 3 CB) indicator to UL DCI means increase in DCI size. Alternatively, UL-DAI=3 could be used to signal TYPE-3 CB is to be used. If less than 3 PDCCH has been transmitted by gNB, then UL-DAI=3 indicates to UE that TYPE-3 CB should be piggybacked on PUSCH. If 3 DCIs has been transmitted by gNB, DAI corresponds to TYPE-2 CB, unless UE received explicit TYPE-3 CB trigger in DCI format 1_1. A gNB can make sure that transmits TYPE-3 CB trigger in all the transmitted DCI formats 1_1. 
Proposal 9: For UE with TYPE-2 CB and TYPE-3 CB configured:   
· When UE received UL-DAI=3 in PUSCH grant and hasn’t received any PDCCH for which HARQ-ACK is to be multiplexed in PUSCH, UE reports TYPE-3 CB
· UE multiplexes TYPE-3 CB on the PUSCH 
· when UE receives DCI format 1_1 with positive TYPE-3 CB trigger, or
· when UE receives UL-DAI=3 in PUSCH grant and hasn’t received DL DAI value for more than 2 PDCCH for which HARQ-ACK is to be reported in the corresponding PUCCH. 
· Otherwise, UE multiplexes TYPE-2 CB on PUSCH according to UL-DAI received.

Similar could be applicable to TYPE-1 CB by increasing UL-DAI by additional 1bit. On the other hand, TYPE-1 CB has not been enhanced for NR-U, not even for essential NN-K1 value. Therefore, we propose that TYPE-1 CB is not further enhanced for NR-U at all.  
	[bookmark: _Toc12021474][bookmark: _Toc20311586][bookmark: _Toc26719411][bookmark: _Toc29894844][bookmark: _Toc29899143][bookmark: _Toc29899561][bookmark: _Toc29917298]9.1.3.2	Type-2 HARQ-ACK codebook in physical uplink shared channel
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DAI field, then
-	if the UE has not received any PDCCH within the monitoring occasions for DCI formats scheduling PDSCH receptions, or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception, or in response to a detection of a DCI format 1_1 indicating SCell dormancy, to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH.
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by DCI format 0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.3.1, with the following modifications:
-	For the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1, after the completion of the  and [image: ] loops, the UE sets [image: ] where [image: ] is the value of the DAI field in DCI format 0_1 according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 includes a first DAI field corresponding to the first HARQ-ACK sub-codebook and a second DAI field corresponding to the second HARQ-ACK sub-codebook
-	harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. 
If a UE is not provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value [image: ] and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission. 
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE is scheduled for a PUSCH transmission by DCI format 0_1 with DAI field value =3
- when UE received DCI format 1_1 with positive TYPE-3 CB trigger or 
- when UE has not received DCI format with  or  field indicating value corresponding to more than 2 PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, 
the UE multiplexes HARQ-ACK information according to sub-clause 9.1.4. in the PUSCH transmission. 
If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by DCI format 0_1 with first DAI field value [image: ] or with second DAI field value [image: ] and the UE has not received any PDCCH within the monitoring occasions for PDCCH with DCI format 1_0 or with DCI format 1_1, respectively, for scheduling PDSCH receptions or SPS PDSCH release, or DCI format 1_1 indicating SCell dormancy, on any serving cell  and the UE does not have HARQ-ACK information in response to a SPS PDSCH reception to multiplex in the PUSCH, as described in Clause 9.1.3.1, the UE does not multiplex HARQ-ACK information for the first sub-codebook or for the second sub-codebook, respectively, in the PUSCH transmission.
Table 9.1.3-2: Value of DAI in DCI format 0_1
	DAI
MSB, LSB
	[image: ] 
	Number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH transmission(s) associated with PDCCH or PDCCH indicating SPS PDSCH release or DCI format 1_1 indicating SCell dormancy is present, denoted as [image: ] and [image: ]

	0,0
	1
	[image: ]

	0,1
	2
	[image: ]

	1,0
	3
	[image: ]

	1,1
	4
	[image: ]








FFS on NN-K1 in CASE2 dormancy DCI and SPS release DCI (B10)
	Agreement:
· DCI format 1_1 should not simultaneously indicate a NNK1 value and activate a SPS configuration (CRC scrambled with CS-RNTI and NDI=0)
· DCI format 1_1 should not simultaneously indicate a NNK1 value and request feedback of Type-3 HARQ-ACK codebook (one-shot HARQ-ACK request field with value 1)
· 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



For both DL SPS release and Scell dormancy indication, precluding NNK1 value in DCI would imply a scheduling restriction, since DL SPS release nor Scell dormancy indication could be transmitted in the end of gNB COT. On the other hand, there is no specification impact from supporting these cases. 
Proposal 10: Inapplicable value of K1 in DL SPS release and Scell dormancy DCI is not precluded.
Conclusions 
In this contribution, we discussed remaining issues related to HARQ scheduling and feedback for NR unlicensed scenarios. Based on the discussion, we make the following observations and proposals: 
Proposal 1: Type 2 CB rule for  is used separately for each PDSCH group. [image: ] is given by , when available, for the non-scheduled PDSCH group.
Proposal 2: Given that no consensus could be reached on the issue A7 in RAN1#100b, we propose not to discuss issue any more in RAN1#101.
Proposal 3: It is concluded/clarified that Rel.16 enhanced Type 2 CB shall not be configured together with DCI format 1_2 and DCI format 0_2. 
Proposal 4: If UE receives DCI format 0_1 with  while the UE has not detected any DCI scheduling PDSCH for the PDSCH group, and the UE has not detected any DCI requesting HARQ-ACK information for the PDSCH group, UE toggles the NFI if UL DAI is smaller than the latest received T-DAI.
Observation 1: Irrespective of whether HARQ-ACK for DL SPS release is supported or not (B6), no additional specification effort is needed to support TYPE-3 CB trigger in DL SPS release
Proposal 5: Support DCI format 1_1 scrambled by a CS-RNTI and triggering TYPE-3 CB by removing brackets from [CS-RNTI] in sub-clause 9.1.4 in TS 38.213
Proposal 6: Spatial bundling is not applicable to TYPE-3 CB
Proposal 7: For the remaining case when gNB scheduled PDSCH without sufficient processing time before PUCCH carrying TYPE-3 CB is left up to implementation. 
Observation 2: DL SPS release PDCCH cannot indicate HARQ-process number to associate HARQ-ACK of DL SPS release within TYPE-3 CB.
Proposal 8: A UE reports HARQ-ACK at HARQ process number corresponding to a earliest DL SPS PDSCH occasion after the SPS PDSCH release, where the earliest PDSCH occasions is defined as
· the earliest among the released DL SPS configuration(s), and 
· at least N symbols after the SPS PDSCH release.
HARQ process association between the DL SPS PDSCH occasion and HARQ process number is specified in [38.321 (MAC)].
Observation 3: TYPE-3 CB and legacy TYPE-2 CB is an essential operation mode for NR-U, and mandating gNB to perform decoding of two CB size hypothesis when receiving PUSCH is not acceptable
Proposal 9: For UE with TYPE-2 CB and TYPE-3 CB configured:   
· When UE received UL-DAI=3 in PUSCH grant and hasn’t received any PDCCH for which HARQ-ACK is to be multiplexed in PUSCH, UE reports TYPE-3 CB
· UE multiplexes TYPE-3 CB on the PUSCH 
· when UE receives DCI format 1_1 with positive TYPE-3 CB trigger, or
· when UE receives UL-DAI=3 in PUSCH grant and hasn’t received DL DAI value for more than 2 PDCCH for which HARQ-ACK is to be reported in the corresponding PUCCH. 
· Otherwise, UE multiplexes TYPE-2 CB on PUSCH according to UL-DAI received.
Proposal 10: Inapplicable value of K1 in DL SPS release and Scell dormancy DCI is not precluded.
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