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Introduction 
This paper lists TPs for a few issues identified for agenda item “Scheduling and HARQ operation for NR-U”.
Type 3 HARQ-Ack Codebook
Based on the following agreement / working assumption, for triggering one-shot HARQ-Ack feedback without scheduling PDSCH transmission, one value of the FDRA field indicates that the DCI does not schedule a PDSCH.
Agreement:
If a UE is configured to monitor feedback request for one-shot HARQ-ACK codebook feedback and the feedback is requested in DL DCI 1_1
· This DL DCI can either schedule or not schedule a PDSCH
· Working assumption: One value of the frequency domain resource assignment field indicates that this DCI does not schedule a PDSCH
· If the DL DCI does not schedule a PDSCH, the HARQ process ID and NDI fields are ignored by the UE
· If UE is triggered to report both one-shot and other HARQ-ACK feedback in the same slot, the UE reports only the one-shot feedback.

Given the fact that all 0’s FDRA value is not valid for resource allocation type 0, all 1’s FDRA value is not valid for resource allocation 1, and both all 0’s or all 1’s FDRA value are not valid when both resource allocation type 0 and type 1 are configured, the reserved value of the FDRA field for the purpose above can be chosen accordingly. In fact, same values are used for SPS release validation as well as Scell dormancy indication (without scheduling PDSCH) in Rel. 16. 
At the same time, we need to ensure that the UE behaviour is unambiguous for these three different cases: One-shot HARQ-Ack feedback is requested without scheduling PDSCH, SPS release, and Scell dormancy indication (for Case 2, i.e., without scheduling PDSCH). Note that if a DCI at the same time requests one-shot feedback and releases SPS or indicates Scell dormancy, HARQ-Ack feedback for SPS release or Scell dormancy indication cannot be transmitted as Type-3 HARQ-Ack codebook does not include a bit for a DCI-only acknowledgment. 
Proposal 1. Use all ‘0’ FDRA for resourceAllocationType0 and all ‘1’ FDRA for resourceAllocationType 1 for one-shot HARQ-ACK request without scheduling PDSCH 
============TP for 38.213 Section 9.1.4====================================
--Unchanged part 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 9.2.5. 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
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 or dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format are equal to 1
the DCI format does not schedule PDSCH and only requests Type-3 HARQ-Ack codebook, and 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, and the validation for SPS release as described in Clause 10.2 is not achieved.
--Unchanged part omitted------------------------


Another issue related to the case that DCI does not schedule PDSCH and only requests Type-3 HARQ-Ack codebook is the reference to start counting K1 slots. Note that in that case PDSCH is not scheduled, and hence, reference cannot be the PDSCH slot. This case is similar to SPS release in Rel. 15. 
Proposal 2. For a DCI request one-shot HARQ-ACK feedback, K1 is counted from the slot the DCI is transmitted.
The following TP is proposed:
============TP for 38.213 Section 9.2.3====================================
--Unchanged part omitted------------------------
With reference to slots for PUCCH transmissions, if the UE detects a DCI format scheduling a PDSCH reception ending in slot [image: ] or if the UE detects a DCI format indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: ], or if the UE detects a DCI format that does not schedule PDSCH and only requests Type-3 HARQ-Ack codebook as described in Clause 9.1.4 through a PDCCH reception ending in slot [image: ], the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: ], where [image: ] is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, or by dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2. [image: ] corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release or in case of requesting Type-3 HARQ-Ack without scheduling a PDSCH. 
--Unchanged part omitted------------------------


Enhanced Dynamic Codebook
For type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission, multiple issues have been identified. First, the procedures assume that there cannot be two DCIs pointing to the same slot for HARQ-Ack transmission scheduling different PDSCH groups. Figure 1 illustrates an example in which UE behaviour is not properly defined based on the procedures described in Section 9.1.3.3 in 38.213. For PUCCH transmission occasion , it is not clear if   or  should be considered. Note that considering  results in different HARQ-Ack codebook than considering  based on the pseudocode as the steps for generating “first HARQ-Ack information” is different than the steps for generating “second HARQ-Ack information” if some DCIs are missing. To see this, note that the value of total DAI for the non-scheduled group is used only for the second HARQ-Ack information and not for the first HARQ-Ack information. Furthermore, there is no agreement to prevent the scheduling based on Figure 1. In fact, in the case of total DAI of the non-scheduled group is not configured to be included in the DCI, allowing for two DCIs pointing to the same slot for HARQ-Ack transmission scheduling different PDSCH groups can be very useful to correct the last DCI missing issue in the previous HARQ-Ack transmission (e.g. if second DCI in the figure is missed).
[image: ]
[bookmark: _Ref31146484]Figure 1: Example describing some issues in Section 9.1.3.3 in 38.213.
In order to address the above issue, we can modify the text to
· Determine how a value of  should be determined by the UE, which can be based on the first DCI corresponding to the current HARQ-Ack transmission (e.g. third DCI in the example above for the second HARQ-Ack transmission).
· Use the value of total DAI for the non-scheduled group in a symmetric way for both groups depending on which group is scheduled last.
· Given the changes above, it seems to be unnecessary to use  or  to denote a PUCCH transmission occasion.
Second, the current procedures do not specify how the values of , , and   are determined in the case of multiple DCIs provide these values. For example, as it can be seen in Figure 1, the third DCI (which is the first one pointing to the second HARQ-Ack transmission) initially indicates  as the feedback has not be sent by the UE yet and gNB does not know whether the feedback for the first group should be requested. Later when gNB fails to detect the first HARQ-Ack transmission (e.g. due to LBT failure at the UE), gNB requests feedback for both groups by indicating . The UE should be able to uniquely determine the value of  for the second HARQ-Ack transmission. In order to address this issue, the value in the last DCI can be considered. 
Third, the formula for determining  for power control in the case of [image: ]in Section 9.1.3.1 is not directly applicable to the case of enhanced dynamic codebook since the codebook may consists of first and second HARQ-Ack information with separate DAI counting processes.    
Fourth, in the case of two sub-codebooks (i.e. TB-based and CBG-based), the DAI counting is independent across the two sub-codebooks. However, the text in Section 9.1.3.3 mentions “if , after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, set  for both sub-codebooks, if any.” It is not clear how a value of total DAI for the other group can be used for two separate sub-codebooks with different DAI counting process. This increases the HARQ-Ack overhead as the gNB has to select the larger total DAI value among the two sub-codebooks for the non-scheduled group. Furthermore, there is no agreement to support this choice. In fact, it is not aligned with Rel. 15 design, where the two sub-codebooks are generated separately. In order to address this issue, the procedures described in Section 9.1.1.3 should be done separately for the two sub-codebooks, similar to the description of CBG-based sub-codebook of Rel. 15 in Section 9.1.3.1.
============TP for 38.213 Section 9.1.3.3====================================
If a UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the UE determines HARQ-ACK information for multiplexing in a PUCCH transmission occasion according to the following procedure. 
Consider a set of DCI formats that schedule PDSCH reception, that the UE detects, and that indicate a same slot for PUCCH transmission, and for which the UE transmits corresponding HARQ-ACK information in the PUCCH. The detected DCI formats are first indexed in an ascending order across serving cells indexes for a same PDCCH monitoring occasion and are then indexed in an ascending order across PDCCH monitoring occasion indexes.
Set  to the value of a PDSCH_group indicator field in a the first DCI format among the set of DCI formats. If the DCI format schedules PDSCH reception and does not include a PDSCH_group indicator field, set .
Set  to denote a PUCCH transmission occasion for multiplexing HARQ-ACK information 
Set  to the value of a PDSCH-to-HARQ_feedback timing field, if any, in a DCI format providing a value of . If the DCI format does not include a PDSCH-to-HARQ_feedback timing field, set  to the value provided by dl-DataToUL-ACK
Set  to the value of a first New_Feedback indicator field, if any, in a the last DCI format providing a value of  among the set of DCI formats
Set  to a value of a second New_Feedback indicator field, if any, in a the last DCI format providing a value of  among the set of DCI formats
If the last DCI format that provides a value of  among the set of DCI formats is after the last DCI format that provides a value of  among the set of DCI formats, if any
· Set  to the value of a total DAI field, if any, in a the last DCI format providing a value of  among the set of DCI formats
· Set 
else 
· Set  to the value of a total DAI field, if any, in the last DCI format providing a value of  among the set of DCI formats
· Set 
end if

Set  to the value of a HARQ-ACK information request field in the last DCI format that includes the field among the set of DCI formats, if any
Generate first HARQ-ACK information for the PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the first HARQ-ACK information corresponds only to detections of DCI formats each providing a same value of , of , if any, and at least one of the DCI formats providing a value of  indicating the slot
-	at least one of the DCI formats provides a  value
-	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , that is the first PDCCH monitoring occasion after a PDCCH monitoring occasion where the UE detects another DCI format that provides a value different than 
-	if , after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, set , if any.
If  or , generate second HARQ-ACK information for the PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, where
-	the second HARQ-ACK information corresponds to detections of DCI formats each providing a same value of , of , if any
-	at least one of the DCI formats provides a  value
-	 corresponds to a PDCCH monitoring occasion, where the UE detects a DCI format that provides a value of , that is the first PDCCH monitoring occasion after a PDCCH monitoring occasion where the UE detects another DCI format that provides a value different than 
-	the PUCCH transmission occasion  is a last one for multiplexing second HARQ-ACK information and it is not after PUCCH transmission occasion 
-	if , after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, set  for both sub-codebooks, if any.
If  and , generate second HARQ-ACK information, as described in Clause 9.1.3.1, by setting  for all  and all  and, after the completion of the  and  loops for the pseudo-code for the second HARQ-ACK codebook generation in Clause 9.1.3.1, setting .
If , and no DCI format provides a value of  among the set of DCI formats, the UE
includes only the first HARQ-ACK information for multiplexing in the PUCCH transmission occasion 
elseif  or at least one DCI format provides a value of  among the set of DCI formats
if g = 1
appends the first HARQ-ACK information to the second HARQ-ACK information for multiplexing in the PUCCH transmission occasion 
else
append the second HARQ-ACK information to the first HARQ-ACK information for multiplexing in the PUCCH transmission occasion 
end if
end if
If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], and if the UE includes both first and second HARQ-ACK information for multiplexing in the PUCCH, the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 
	
where 
·  and  are defined in Clause 9.1.3.1.
·  and  are defined in Clause 9.1.3.1 except that the numbers are counted per value of  separately.
· if ,  is defined in Clause 9.1.3.1 except it is determined per value of  separately.
· if , .
If a UE is provided PDSCH-CodeBlockGroupTransmission for at least one serving cell, the procedures described in this Clause are applied separately for the first sub-codebook and the second sub-codebook, where the second sub-codebook is the CBG-based sub-codebook as described in Clause 9.1.3.1.
If the HARQ-ACK information is multiplexed in a PUSCH transmission, the HARQ-ACK information is determined as 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is not scheduled by a DCI format or is scheduled by a DCI format that does not include a DCI field with value [image: ]
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format that includes one DCI field except that, for , the DCI field with value [image: ] in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format that includes two DCI fields except that the DCI field with value [image: ] in the DCI format is used after the completion of the  and  loops for the pseudo-code for the HARQ-ACK codebook generation in Clause 9.1.3.1 
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 includes a New_Feedback indicator field, the UE generates HARQ-ACK information as described in Clause 9.1.3.1 or 9.1.3.2 for multiplexing in the PUCCH transmission occasion.
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.
===============================================================
On transmission of A/N for DCI with non-numerical K1 
The text to describe when then A/N for a PDSCH with non-numerical K1 should be reported may cause some confusion. We propose to clarify as in the TP below.
=======38.213 9.1.3=================
[bookmark: _Ref497329141][bookmark: _Toc12021472][bookmark: _Toc20311584][bookmark: _Toc26719409][bookmark: _Toc29894842][bookmark: _Toc29899141][bookmark: _Toc29899559][bookmark: _Toc29917296]9.1.3	Type-2 HARQ-ACK codebook determination 
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic or with pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16. Unless stated otherwise, a PDSCH-to-HARQ_feedback timing indicator field provides an applicable value.
If a UE receives a first PDSCH scheduled by a first DCI format that the UE detects in a first PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK, the UE does not multiplex corresponding HARQ-ACK information in a PUCCH or PUSCH transmission. The UE multiplexes the HARQ-ACK information in a PUCCH or PUSCH transmission in a slot that is indicated by an applicable value of a PDSCH-to-HARQ_feedback indicator timing field in a second DCI format, where
-	if the UE is not provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the second DCI format is  the UE detecteds in any PDCCH monitoring occasion after the first one
-	if the UE is provided pdsch-HARQ-ACK-Codebook = enhancedDynamic-r16, the first DCI format and the second DCI format is detected in any PDCCH monitoring occasion after the first one and include a PDSCH_group indicator field with a same value as described in Clause 9.1.3.3 as the first DCI format. 
-	if the UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16, the second DCI format is detected in any PDCCH monitoring occasion after the first one and includes a One-shot HARQ-ACK request field with value 1, and the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4, when a value of the One-shot HARQ-ACK request field is 1.
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