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[bookmark: _Ref521334010]Introduction
[bookmark: OLE_LINK1]At the RAN1#101 e-meeting, several issues on URLLC UCI enhancement were discussed and multiple agreements were reached. In this contribution, we discuss the remaining issues for UL control enhancements for URLLC.
Discussion
Priority determination in PHY
Priority determination when both legacy and new DCI formats are configured
If a UE is NOT capable of supporting dynamic switching of HARQ-ACK/PUSCH priority via both DCI format 0_1/1_1 and 0_2/1_2, and the UE is configured with DCI format 0_1 / 1_1 and 0_2/1_2, two interpretations were proposed:
· Interpretation 1: If a UE does not have the capability, all DCI formats cannot be used to indicate HARQ-ACK/PUSCH priority. 
· Interpretation 2: If a UE does not have the capability, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
Since a UE can support dynamic priority indication if a single DL/UL DCI format pair is configured, it is not clear why the UE is not capable of dynamic priority indication in any DCI format when two pairs of DCI formats are configured. We think interpretation 2 makes more sense.
Proposal 1: If a UE does not have the capability to have priority indication in all configured DCI formats when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
Default priority if priority indicator field in DCI is not configured
Since the presence of "priority indicator" in DCI formats is configured by gNB, regardless of UE capability, it is possible that there is no "priority indicator" in a DCI format, and then a default priority should be determined for each DCI format. A unified solution for any DCI format combination is preferred, i.e. priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low while priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.
Proposal 2: If DCI format 0_1/1_1 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low, if DCI format 0_2/1_2 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.
Priority for CG and SPS corresponding to a DCI format
In RAN1, the priority of CG PUSCH and SPS PDSCH are determined by the RRC configuration and the priority cannot be overwritten by activation DCI.
	Agreements:
2-level PHY priority of CG PUSCH at least for PHY-layer collision handling is determined by an explicit indication (as a new RRC parameter) in each CG configuration for Type 1 and Type2 CG PUSCH.
· FFS whether/how or not to further have in Type2 CG PUSCH activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Agreements:
· Support 2-level priority of HARQ-ACK for dynamically-scheduled PDSCH and SPS PDSCH (& ACK for SPS PDSCH release) in R16. 
· Note: This does not preclude possibility of extending it in future releases.
· An explicit indication (as a new RRC parameter) in each SPS PDSCH configuration provides mapping to corresponding HARQ-ACK codebook for SPS PDSCH and ACK for SPS PDSCH release
· FFS whether/how or not to further indicate a mapping to corresponding HARQ-ACK codebook by DL SPS activation (FFS to complement or overwrite) the RRC configured indication and if so, the applicable DCI formats
Conclusion
Activation DCI complementing or overwriting the RRC configured priority of Type2 CG PUSCH is not supported in Rel-16
Conclusion
Activation DCI complementing or overwriting the RRC configured priority of SPS PDSCH is not supported in Rel-16


For the first PDSCH or the PUSCH after activation DCI, it is commonly considered as a dynamic transmission in RAN1 and the priority is determined by DCI indication. However, the following was agreed for CG PUSCH transmission in RAN2#109 e-meeting.
An uplink grant addressed to CS-RNTI with NDI=1 (retransmission of CG) is a dynamic grant in prioritization.
An uplink grant addressed to CS-RNTI with NDI=0 ((re-)activation of type 2 CG) is a configured grant in prioritization.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Then for PUSCH scheduled by PDCCH scrambled by CS-RNTI with NDI=0, RAN1 and RAN2 do not determine priority in the same way, it is possible that RAN1 and RAN2 have different understanding on the priority of the PUSCH scheduled by PDCCH scrambled by CS-RNTI with NDI=0 if the priority indication in the DCI is different from the priority configured by RRC. Therefore, in order to maintain the consistency between RAN1 and RAN2, gNB should ensure the same priority determined by the activation DCI and the RRC configuration for semi-static transmission.
Proposal 3: The priority indication in the activation DCI is not expected to be different from the priority configured for the SPS PDSCH configuration or the configured grant configuration to be activated.
Correction for sub-slot based PUCCH
In Rel-16, sub-slot based transmission was agreed for UCI on PUCCH. According to the agreement in RAN1 #98 meeting, sub-slot configurations for PUCCH is defined as below:
	Agreements:
At least one sub-slot configuration for PUCCH can be UE-specifically configured to a UE.
· At least support following two sub-slot configurations for PUCCH: “2-symbol*7” and “7-symbol*2”.
· FFS other configurable sub-slot configurations, e.g. 4, 14 sub-slots in a slot.
· For the above two sub-slot configurations (“2-symbol*7” and “7-symbol*2”), support a single configuration for PUCCH resource following R15 applicable for all the sub-slots in a slot.
· FFS whether or not to additionally support that PUCCH resource configuration can be different for different sub-slots
· FFS for other sub-slot configurations, if any.
· FFS: If a PUCCH resource across sub-slot boundary is supported.



However, only the length of sub-slots is defined in the specification by subslotLength-ForPUCCH, it is not clear how to divide sub-slots in a slot. 
subslotLengthForPUCCH-r16               CHOICE {
            normalCP-r16                        ENUMERATED {n2,n7},
            extendedCP-r16                      ENUMERATED {n2,n6}
In order to make the definition of sub-slot in the specification clearer, a text proposal is provided below for sub-slot determination in 38.213 Clause 9.
Proposal 4: Adopt the following TP for sub-slot definition in 38.213 Clause 9.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH. A slot is divided into  sub-slots as shown in the table below.
Table 9-1: Number of sub-slots per slot
	subslotLengthForPUCCH
	Normal cyclic prefix
	Extended cyclic prefix

	n2
	7
	6

	n7/n6
	2
	2


----------------------------------------------------- End of text proposal ------------------------------------------------------

In addition, not all the slots in section 9 can be replaced by sub-slot when a UE is provided subslotLength-ForPUCCH. The following aspects should be considered:
1) For SR reporting in section 9.2.4, slot should not be replaced by sub-slot since slot is used as the unit for SR periodicity and offset determination;
2) For the timing of applying spatial setting for a PUCCH transmission defined in section 9.2.2, slot should not be replaced by sub-slot. Since there are multiple places to define the effective time of MAC CE in specification, in order to ensure that the effective time of MAC CE is consistent under different situations, slot should be used in this section.
For SR reporting in section 9.2.4, slot should not be replaced by sub-slot since slot is used as the unit for SR periodicity and offset determination;
Proposal 5: For SR reporting and the timing of applying spatial setting for a PUCCH transmission, slot should not be replaced by sub-slot.
Further, by replacing slot by sub-slot, sub-slot based PUCCH repetition is supported when a UE is provided subslotLength-ForPUCCH. PUCCH repetition for sub-slot based PUCCH was not discussed before. In addition, PUCCH repetition is mainly used when the UL coverage is limited while sub-slot PUCCH is used for faster HARQ-ACK feedback. If UL coverage is limited, it is more reasonable to configure a longer sub-slot length or slot based PUCCH in this case. Moreover, the description for parameter nrofSlots which is used for indicating the number of repetition slots defined in TS38.331 only consider slot based repetition as below. Hence, we consider sub-slot based PUCCH repetition should not be supported.
	nrofSlots
Number of slots with the same PUCCH F1, F3 or F4. When the field is absent the UE applies the value n1. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.


Proposal 6: Sub-slot based PUCCH repetition should not be supported.

A text proposal is provided below for sub-slot based transmission in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403][bookmark: _Toc29894836][bookmark: _Toc29899135][bookmark: _Toc29899553][bookmark: _Toc29917290][bookmark: _Toc36498164]9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.6, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
----------------------------------------------------- End of text proposal ------------------------------------------------------
Clarification for reference point of PUCCH resource
For sub-slot based HARQ-ACK, the following were agreed in previous meetings:
	Agreements:(RAN1 #97 meeting)
For sub-slot-based HARQ-ACK feedback procedure, the starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot
· For a given sub-slot configuration, a UE can be configured with PUCCH resource set(s)
· FFS same or different PUCCH resource sets can be configured for different sub-slots within a slot.
Agreements: (RAN1 #100-e meeting)
· SR priority comes from phy-PriorityIndex-r16 in SchedulingRequestResourceConfig. If not configured, SR is treated as low priority (index 0).
· In Rel-16, if a UE is configured with one HARQ codebook, the HARQ-ACK codebook is considered as low priority.
· If a PUCCH-Config is provided with a subslotLengthFor PUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.


From the agreements, it can be seen that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot. For SR and CSI, they should be slot based since the periodicity and offset determination are based on slots, but the corresponding PUCCH resources are confined within the sub-slot. In other words, the starting symbol of a PUCCH resource for SR or CSI is defined with respect to the first symbol of slot no matter whether subslotLengthForPUCCH is configured. The reference point for PUCCH resource should be captured in specification to ensure that gNB and UE have correct understanding on the PUCCH resources.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 7: It should be captured in specification that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot, Otherwise, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of slot.
A text proposal is provided below for PUCCH resource determination in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588][bookmark: _Toc26719413][bookmark: _Toc29894848][bookmark: _Toc29899147][bookmark: _Toc29899565][bookmark: _Toc29917302][bookmark: _Toc36498176][bookmark: _Toc45699202]9.2.1	PUCCH Resource Sets
*** Unchanged text is omitted ***
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If format indicates PUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the  [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, second interlace are used for PUCCH transmission.
If the format indicates PUCCH-format4, the PUCCH format configured for a PUCCH resource is PUCCH format 4, where the PUCCH resource also includes a number of symbols for a PUCCH transmission provided by nrofSymbols, an orthogonal cover code length by occ-Length, an orthogonal cover code index by occ-Index, and a first symbol for the PUCCH transmission provided by startingSymbolIndex.
If a UE is provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource for HARQ-ACK is relative to the start of a slot composed of a number of symbols indicated by subslotLength-ForPUCCH and the starting symbol of a PUCCH resource for CSI or SR is relative to the start of a slot composed of  symbols [4]. If a UE is not provided subslotLength-ForPUCCH, the starting symbol of a PUCCH resource is relative to the start of a slot composed of  symbols [4].
A UE can be configured up to four sets of PUCCH resources. A PUCCH resource set is provided by PUCCH-ResourceSet and is associated with a PUCCH resource set index provided by pucch-ResourceSetId, with a set of PUCCH resource indexes provided by resourceList that provides a set of pucch-ResourceId used in the PUCCH resource set, and with a maximum number of UCI information bits the UE can transmit using a PUCCH resource in the PUCCH resource set provided by maxPayloadSize. For the first PUCCH resource set, the maximum number of UCI information bits is 2. A maximum number of PUCCH resource indexes for a set of PUCCH resources is provided by maxNrofPUCCH-ResourcesPerSet. The maximum number of PUCCH resources in the first PUCCH resource set is 32 and the maximum number of PUCCH resources in the other PUCCH resource sets is 8. 
----------------------------------------------------- End of text proposal ------------------------------------------------------

Type-1 codebook construction for reference SLIV
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In last meeting, it was agreed that Type-1 codebook was enhanced to support PDCCH based reference SLIV. However, according to the current mechanism defined in specification, there will be redundant bits included in Type-1 HARQ-ACK codebook. 
Since the step of extending SLIV set is performed before pseudo-code flow to determine [image: ], and it is not determined per slot, then the obtained extended SLIV set is a superset which includes the corresponding reference SLIV considering PDCCH monitoring occasion for DCI format 1_2 in all time slots, even though DCI format 1_2 may not exist in all the slots and the PDCCH monitoring occasion for DCI format 1_2 may be different in different slots. 
As an example shown in Figure 1, for HARQ-ACK codebook in slot#5, the corresponding PDSCH transmission slot include slot#0 and slot#1. If there are two PDCCH monitoring occasions for DCI format 1_2 in slot#0 starting from symbol#0 and symbol#7 respectively, and no PDCCH monitoring occasions for DCI format 1_2 in slot#1, according to the current specification, the extended SLIV set is as shown in Figure 1, however the extended SLIVs are not needed in slot#1 since UE would not receive DCI format 1_2 in slot#1.


Figure 1: Issue of extending reference SLIV for Type-1 codebook 
Another similar example is shown in Figure 2, for HARQ-ACK codebook in slot#5, the corresponding PDSCH transmission slot include slot#0 and slot#1, if there is one PDCCH monitoring occasion for DCI format 1_2 in slot#0 starting from symbol#0, and one PDCCH monitoring occasions for DCI format 1_2 in slot#1 starting from symbol#7, according to the current specification, the extended SLIV set is as shown in Figure 2, however the extended SLIVs are not needed in slot#0 since UE would not receive DCI format 1_2 in symbol#7/#8 of slot#0.



To reduce the redundant bits in Type-1 HARQ-ACK codebook, enhancement should be considered. For example, extend the SLIVs only in slot(s) configured with DCI format 1_2 and only considering PDCCH monitoring occasions in that slot.
Proposal 8: Extending SLIVs for Type-1 HARQ-ACK codebook should be enhanced by considering the SLIVs in slot(s) configured with DCI format 1_2 monitoring only and considering PDCCH monitoring occasions in that slot only.
A text proposal is provided below for Type-1 HARQ-ACK codebook in 38.213.
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc36498168][bookmark: _Toc45699194]-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
For a serving cell , an active DL BWP, and an active UL BWP, as described in Clause 12, the UE determines a set of  occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot . If serving cell  is deactivated, the UE uses as the active DL BWP for determining the set of  occasions for candidate PDSCH receptions a DL BWP provided by firstActiveDownlinkBWP-Id. The determination is based:
a)	on a set of slot timing values  associated with the active UL BWP
a)	If the UE is configured to monitor PDCCH for DCI format 1_0 and is not configured to monitor PDCCH for either DCI format 1_1 or DCI format 1_2 on serving cell ,  is provided by the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} 
b)	If the UE is configured to monitor PDCCH for DCI format 1_1 and is not configured to monitor PDCCH for DCI format 1_2 for serving cell ,  is provided by dl-DataToUL-ACK 
c)	If the UE is configured to monitor PDCCH for DCI format 1_2 and is not configured to monitor PDCCH for DCI format 1_1 for serving cell ,  is provided by dl-DataToUL-ACK-ForDCIFormat1_2 
d)	If the UE is configured to monitor PDCCH for DCI format 1_1 and DCI format 1_2 for serving cell ,  is provided by the union of dl-DataToUL-ACK and dl-DataToUL-ACK-ForDCIFormat1_2 
[bookmark: OLE_LINK2]b)	on a set of row indexes  of a table that is associated with the active DL BWP and defining respective sets of slot offsets , start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214], where the row indexes  of the table are provided by the union of row indexes of time domain resource allocation tables for DCI formats the UE is configured to monitor PDCCH for serving cell 
a)	if the UE is provided ReferenceofSLIV-ForDCIFormat1_2, for each row index with slot offset  and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for each PDCCH monitoring occasion in a set of PDCCH monitoring occasions with different starting symbols within a slot where the UE monitors PDCCH for DCI format 1_2 and with starting symbol , if  for normal cyclic prefix and   for extended cyclic prefix, add a new row index in the set of row indexes of the table by replacing the starting symbol  of the row index by 
c)	on the ratio  between the downlink SCS configuration  and the uplink SCS configuration  provided by subcarrierSpacing in BWP-Downlink and BWP-Uplink for the active DL BWP and the active UL BWP, respectively
d)	if provided, on tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated as described in Clause 11.1 
e)	if ca-SlotOffset is provided, on and  provided by ca-SlotOffset for serving cell , or on  and  provided by ca-SlotOffset for the primary cell, as described in [4, TS 38.211].
*** Unchanged text is omitted ***
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
Set [image: ] - index of occasion for candidate PDSCH reception or SPS PDSCH release
Set [image: ]
Set [image: ]
Set [image: ] to the cardinality of set [image: ]
Set k =0 – index of slot timing values [image: ], in descending order of the slot timing values, in set [image: ] for serving cell [image: ]
If a UE is not provided ca-Slot ActivationOffset for any serving cell of PDSCH receptions and for the serving cell of corresponding PUCCH transmission with HARQ-ACK information
while [image: ] 
if [image: ] 
Set [image: ] – index of a DL slot within an UL slot
while [image: ] 
Set [image: ] to the set of rows
If the UE is configured with ReferenceofSLIV-ForDCIFormat1_2 and there is PDCCH monitoring occasion associated with DCI format 1_2 in slot [image: ], 
for each row index with slot offset  and PDSCH mapping Type B in a set of row indexes of a table for DCI format 1_2 [6, TS 38.214], for each PDCCH monitoring occasion for DCI format 1_2 within the slot and with starting symbol , if  for normal cyclic prefix and   for extended cyclic prefix, add a new row index in the set of row indexes [image: ] by replacing the starting symbol  of the row index by 
	   end if
Set [image: ] to the cardinality of [image: ]
Set [image: ] – index of row in set [image: ]
if slot [image: ] starts at a same time as or after a slot for an active DL BWP change on serving cell [image: ] or an active UL BWP change on the PCell and slot [image: ] is before the slot for the active DL BWP change on serving cell [image: ] or the active UL BWP change on the PCell 
; 
else 
while [image: ]
if the UE is provided tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated and, for each slot from slot  to slot , at least one symbol of the PDSCH time resource derived by row [image: ] is configured as UL where [image: ] is the k-th slot timing value in set [image: ], 
[image: ];
else
[image: ]; 
end if
end while
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
Miscellaneous corrections for section 9 in TS38.213
In Rel-16, DCI format 0_2 and DCI format 1_2 were defined and separate HARQ-ACK timing is configured for DCI format 1_1 and DCI format 1_2 respectively. However, they were not reflected in some places in the specification. A text proposal is provided below for 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021471][bookmark: _Toc20311583][bookmark: _Toc26719408][bookmark: _Toc29894841][bookmark: _Toc29899140][bookmark: _Toc29899558][bookmark: _Toc29917295]9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294]*** Unchanged text is omitted ***
9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is omitted ***
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 or DCI format 1_2 and if
-	the UE is configured with one serving cell, and
-	[image: ], and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE generates HARQ-ACK information only for the transport block in the PDSCH or only for the SPS PDSCH release.
If a UE receives a SPS PDSCH, or a SPS PDSCH release, or a PDSCH that is scheduled by a DCI format 1_0 or DCI format 1_2 and if
-	the UE is configured with more than one serving cells, or
-	[image: ], and
-	PDSCH-CodeBlockGroupTransmission is provided to the UE
the UE repeats [image: ] times the HARQ-ACK information for the transport block in the PDSCH or for the SPS PDSCH release.
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUCCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in Clause 9.2.3. 
If a UE is provided dl-DataToUL-ACK or dl-DataToUL-ACK-ForDCIFormat1_2, the UE does not expect to be indicated by DCI format 1_0 a slot timing value for transmission of HARQ-ACK information that does not belong to the intersection of the set of slot timing values {1, 2, 3, 4, 5, 6, 7, 8} and the set of slot timing values provided by  for the active DL BWP of a corresponding serving cell.
If an occasion for a candidate PDSCH reception can be in response to a PDCCH with DCI format 1_1 and if maxNrofCodeWordsScheduledByDCI indicates reception of two transport blocks, when the UE receives a PDSCH with one transport block, the HARQ-ACK information is associated with the first transport block and the UE generates a NACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is not provided and generates HARQ-ACK information with value of ACK for the second transport block if harq-ACK-SpatialBundlingPUCCH is provided. 
A UE determines [image: ] HARQ-ACK information bits, for a total number of [image: ] HARQ-ACK information bits, of a HARQ-ACK codebook for transmission in a PUCCH according to the following pseudo-code. In the following pseudo-code, if the UE does not receive a transport block or a CBG, due to the UE not detecting a corresponding DCI format 1_0 or DCI format 1_1, the UE generates a NACK value for the transport block or the CBG. The cardinality of the set [image: ] defines a total number [image: ] of occasions for PDSCH reception or SPS PDSCH release for serving cell [image: ] corresponding to the HARQ-ACK information bits.
*** Unchanged text is omitted ***
If [image: ], 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 [image: ] where 
-	[image: ] is the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if harq-ACK-SpatialBundlingPUCCH and PDSCH-CodeBlockGroupTransmission are not provided, or the number of transport blocks the UE receives in PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_0 or DCI format 1_2, or the number of PDSCH receptions if harq-ACK-SpatialBundlingPUCCH is provided or SPS PDSCH release in PDSCH reception occasion [image: ] for serving cell [image: ] and the UE reports corresponding HARQ-ACK information in the PUCCH.
-	[image: ] is the number of CBGs the UE receives in a PDSCH reception occasion [image: ] for serving cell [image: ] if PDSCH-CodeBlockGroupTransmission is provided and the PDSCH reception is scheduled by a DCI format 1_1 and the UE reports corresponding HARQ-ACK information in the PUCCH.
9.1.2.2	Type-1 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 0_0that does not include a DAI field, then 
-	if the UE has not received any PDSCH or SPS PDSCH release that the UE transmits corresponding HARQ-ACK information in the PUSCH, based on a value of a respective PDSCH-to-HARQ_feedback timing indicator field in a DCI format scheduling the PDSCH reception or the SPS PDSCH release or on the value of dl-DataToUL-ACK if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format1_1 or on the value of dl-DataToUL-ACK-ForDCIFormat1_2 if the PDSCH-to-HARQ_feedback timing indicator field is not present in the DCI format 1_2, in any of the [image: ] occasions for candidate PDSCH receptions by DCI format(s) 1_0 or DCI format 1_1 or SPS PDSCH on any serving cell [image: ], as described in Clause 9.1.2.1, the UE does not multiplex HARQ-ACK information in the PUSCH transmission;
-	else the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1, except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH, unless the UE receives only a SPS PDSCH release, or only SPS PDSCH reception, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2.
A UE sets to NACK value in the HARQ-ACK codebook any HARQ-ACK information corresponding to PDSCH reception or SPS PDSCH release that the UE detects in a PDCCH monitoring occasion that starts after a PDCCH monitoring occasion where the UE detects a DCI format 0_0 or a DCI format 0_1 scheduling the PUSCH transmission.
A UE does not expect to detect a DCI format switching a DL BWP within [image: ] symbols prior to a first symbol of a PUSCH transmission where the UE multiplexes HARQ-ACK information, where [image: ] is defined in [6, TS 38.214]. 
If a UE multiplexes HARQ-ACK information in a PUSCH transmission that is scheduled by a DCI format that includes a DAI field0_1, the UE generates the HARQ-ACK codebook as described in Clause 9.1.2.1 when a value of the DAI field in the DCI format 0_1 is [image: ] except that harq-ACK-SpatialBundlingPUCCH is replaced by harq-ACK-SpatialBundlingPUSCH. The UE does not generate a HARQ-ACK codebook for multiplexing in the PUSCH transmission when [image: ] unless the UE receives only a SPS PDSCH release, or only a SPS PDSCH, or only a PDSCH that is scheduled by DCI format 1_0 with a counter DAI field value of 1 on the PCell in the [image: ] occasions for candidate PDSCH receptions in which case the UE generates HARQ-ACK information only for the SPS PDSCH release or only for the PDSCH reception as described in Clause 9.1.2. [image: ] if the DAI field in the DCI format 0_1 is set to '0'; otherwise, [image: ].
[bookmark: _Toc12021474][bookmark: _Toc20311586][bookmark: _Toc26719411][bookmark: _Toc29894844][bookmark: _Toc29899143][bookmark: _Toc29899561][bookmark: _Toc29917298]*** Unchanged text is omitted ***
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 a DCI format  that includes a DAI field0_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 [image: ] and [image: ] loops, the UE sets [image: ] where [image: ] is the value of the DAI field in DCI format 0_1 or DCI format 0_2 according to Table 9.1.3-2
-	For the case of first and second HARQ-ACK sub-codebooks, DCI format 0_1 or DCI format 0_2 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 a DCI format 0_1 with DAI field value [image: ] and the UE has not received any PDCCH within the monitoring occasions for PDCCH with a DCI format 1_0 or DCI format 1_1 for scheduling PDSCH receptions or SPS PDSCH release on any serving cell [image: ] 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. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]If a UE is provided PDSCH-CodeBlockGroupTransmission and the UE is scheduled for a PUSCH transmission by a 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 a 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 or DCI format 0_2
	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: ]



----------------------------------------------------- End of text proposal ------------------------------------------------------
Conclusion
In this contribution, we analyse the remaining issues for UL control enhancements for URLLC and give the following proposals:
Proposal 1: If a UE does not have the capability to have priority indication in all configured DCI formats when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored, DCI format 0_2/1_2 can still be used to indicate HARQ-ACK/PUSCH priority.
Proposal 2: If DCI format 0_1/1_1 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_1/1_1 is low, if DCI format 0_2/1_2 does not include a priority indicator field, priority of PUSCH/HARQ-ACK associated with DCI format 0_2/1_2 is high.
Proposal 3: The priority indication in the activation DCI is not expected to be different from the priority configured for the SPS PDSCH configuration of the configured grant configuration to be activated.
Proposal 4: Adopt the following TP for sub-slot definition in 38.213 Clause 9.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
In the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH. A slot is divided into  sub-slots as shown in the table below.
Table 9-1: Number of sub-slots per slot
	subslotLengthForPUCCH
	Normal cyclic prefix
	Extended cyclic prefix

	n2
	7
	6

	n7/n6
	2
	2


----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 5: For SR reporting, slot should not be replaced by sub-slot.
Proposal 6: Sub-slot based PUCCH repetition should not be supported.
Proposal 7: It should be captured in specification that when subslotLengthForPUCCH is configured, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of sub-slot, Otherwise, the starting symbol of a PUCCH resource for HARQ-ACK is defined with respect to the first symbol of slot.
Proposal 8: Extending SLIVs for Type-1 HARQ-ACK codebook should be enhanced by considering the SLIVs in slot(s) configured with DCI format 1_2 monitoring only and considering PDCCH monitoring occasions in that slot only.
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