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[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc12021486][bookmark: _Toc20311598]7.1.1	UE behaviour
*** Unchanged text is omitted ***





-	A UE resets accumulation of a PUSCH power control adjustment state  for active UL BWP  of carrier  of serving cell  to 

-	If a configuration for a corresponding  value is provided by higher layers

-	If a configuration for a corresponding  value is provided by higher layers


where  is determined from the value of  as 






-	If  and the PUSCH transmission is scheduled by a DCI format 0_1 that includes a SRI field, and the UE is provided higher SRI-PUSCH-PowerControl,  is any of the sri-PUSCH-ClosedLoopIndex value(s) configured in any SRI-PUSCH-PowerControl the UE determines the value of  from the value of  based on an indication by the SRI field for a sri-PUSCH-PowerControlId value associated with the sri-P0-PUSCH-AlphaSetId value corresponding to  and with the sri-PUSCH-ClosedLoopIndex value corresponding to  


-	If  and the PUSCH transmission is scheduled by a DCI format 0_0 or by a DCI format 0_1 that does not include a SRI field or the UE is not provided SRI-PUSCH-PowerControl or , 


-	If ,  is provided by the value of powerControlLoopToUse





-	 is the PUSCH power control adjustment state for active UL BWP  of carrier  of serving cell  and PUSCH transmission occasion  if the UE is provided tpc-Accumulation, where

-	 absolute values are given in Table 7.1.1-1
*** Unchanged text is omitted ***

[bookmark: _Toc12021448][bookmark: _Toc20311560]7.2.1	UE behaviour
*** Unchanged text is omitted ***




-	 is a PUCCH transmission power adjustment component on active UL BWP  of carrier  of primary cell 

-	For a PUCCH transmission using PUCCH format 0 or PUCCH format 1,  where 

-	 is a number of PUCCH format 0 symbols or PUCCH format 1 symbols for the PUCCH transmission as described in Subclause 9.2.included in a PUCCH resource of a PUCCH resource set indicated by a value of a PUCCH resource indicator field in DCI format 1_0 or DCI format 1_1, or provided by nrofSymbols in PUCCH-format0 or in PUCCH-format1 respectively

-	 for PUCCH format 0 

-	 for PUCCH format 1

-	 for PUCCH format 0 



-	 for PUCCH format 1, where  is a number of UCI bits in PUCCH transmission occasion  

-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits smaller than or equal to 11, , where 

-	



-	 is a number of HARQ-ACK information bits that the UE determines as described in Subclause 9.1.2.1 for Type-1 HARQ-ACK codebook and as described in Subclause 9.1.3.1 for Type-2 HARQ-ACK codebook. If the UE is not provided with pdsch-HARQ-ACK-Codebook,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 

-	 is a number of SR information bits that the UE determines as described in Subclause 9.2.5.1

-	 is a number of CSI information bits that the UE determines as described in Subclause 9.2.5.2








-	 is a number of resource elements determined as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in Subclause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell  

-	For a PUCCH transmission using PUCCH format 2 or PUCCH format 3 or PUCCH format 4 and for a number of UCI bits larger than 11, , where 

-	

-	



-	 is a number of HARQ-ACK information bits that the UE determines as described in Subclause 9.1.2.1 for Type-1 HARQ-ACK codebook and as described in Subclause 9.1.3.1 for Type-2 HARQ-ACK codebook. If the UE is not provided pdsch-HARQ-ACK-Codebook,  if the UE includes a HARQ-ACK information bit in the PUCCH transmission; otherwise, 

-	 is a number of SR information bits that the UE determines as described in Subclause 9.2.5.1

-	 is a number of CSI information bits that the UE determines as described in Subclause 9.2.5.2 

-	 is a number of CRC bits that the UE determines as described in Subclause 9.2.5








-	 is a number of resource elements that the UE determines as , where  is a number of subcarriers per resource block excluding subcarriers used for DM-RS transmission, and  is a number of symbols excluding symbols used for DM-RS transmission, as defined in Subclause 9.2.5.2, for PUCCH transmission occasion  on active UL BWP  of carrier  of serving cell .
*** Unchanged text is omitted ***

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 Subclause 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:
*** Unchanged text is omitted ***

[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588]9.2.1	PUCCH Resource Sets
*** Unchanged text is omitted ***
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 maxPayloadSizemaxPayloadMinus1. 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. 

If the UE transmits  UCI information bits, that include HARQ-ACK information bits, the UE determines a PUCCH resource set to be 

-	a first set of PUCCH resources with pucch-ResourceSetId = 0 if  including 1 or 2 HARQ-ACK information bits and a positive or negative SR on one SR transmission occasion if transmission of HARQ-ACK information and SR occurs simultaneously, or



-	a second set of PUCCH resources with pucch-ResourceSetId = 1, if provided by higher layers, if  where  is equal to maxPayloadSize maxPayloadMinus1 if maxPayloadSizemaxPayloadMinus1 is provided for the PUCCH resource set with pucch-ResourceSetId = 1; otherwise is equal to 1706, or



-	a third set of PUCCH resources with pucch-ResourceSetId = 2, if provided by higher layers, if  where  is equal to maxPayloadSizemaxPayloadMinus1 if maxPayloadSizemaxPayloadMinus1 is provided for the PUCCH resource set with pucch-ResourceSetId = 2; otherwise is equal to 1706, or

-	a fourth set of PUCCH resources with pucch-ResourceSetId = 3, if provided by higher layers, if . 
*** Unchanged text is omitted ***

9.2.3	UE procedure for reporting HARQ-ACK
*** Unchanged text is omitted ***





If a UE transmits a PUCCH with HARQ-ACK information using PUCCH format 0, the UE determines values  and  for computing a value of cyclic shift  [4, TS 38.211] where  is provided by initialCyclicShift of PUCCH-format0 or, if initialCyclicShift is not provided, by the initial cyclic shift index as described in Subclause 9.2.1 and  is determined from the value of one HARQ-ACK information bit or from the values of two HARQ-ACK information bits as in Table 9.2.3-3 and Table 9.2.3-4, respectively. 
Table 9.2.3-3: Mapping of values for one HARQ-ACK information bit to sequences for PUCCH format 0
	HARQ-ACK Value
	0
	1

	Sequence cyclic shift
	

	




Table 9.2.3-4: Mapping of values for two HARQ-ACK information bits to sequences for PUCCH format 0
	HARQ-ACK Value
	{0, 0}
	{0, 1}
	{1, 1}
	{1, 0}

	Sequence cyclic shift
	

	

	

	





If a UE transmits a PUCCH with HARQ-ACK information using PUCCH format 1, the UE is provided a value for  by initialCyclicShift of PUCCH-format1 or, if initialCyclicShift is not provided, by the initial cyclic shift index as described in Subclause 9.2.1.
*** Unchanged text is omitted ***

[bookmark: _Toc20311592][bookmark: _Toc12021480]9.2.5	UE procedure for reporting multiple UCI types
*** Unchanged text is omitted ***

For each PUCCH resource in the set  that satisfies the aforementioned timing conditions, when applicable,
-	the UE transmits a PUCCH using the PUCCH resource if the PUCCH resource does not overlap in time with a PUSCH transmission after multiplexing UCI following the procedures described in Subclauses 9.2.5.1 and 9.2.5.2
-	the UE multiplexes HARQ-ACK information and/or CSI reports in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Subclause 9.3, and does not transmit SR. In case the PUCCH resource overlaps in time with multiple PUSCH transmissions, the PUSCH for multiplexing HARQ-ACK information and/or CSI is selected as described in Subclause 9. If the PUSCH transmission by the UE is not in response to a DCI format detection and the UE multiplexes only CSI reports, the timing conditions are not applicable
-	the UE does not expect the resource to overlap with a second resource of a PUCCH transmission over multiple slots if the resource is obtained from a group of resources that do not overlap with the second resource. 
Subclauses 9.2.5.1 and 9.2.5.2 assume the following
-	resources for transmissions of UCI types, prior to multiplexing or dropping, overlap in a slot
-	multiplexing conditions of corresponding UCI types in a single PUCCH are satisfied, and 
-	the UE does not transmit any PUSCH time-overlapping with PUSCH PUCCH in a same frequency band in the slot. 
*** Unchanged text is omitted ***

9.3	UCI reporting in physical uplink shared channel
Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information and for multiplexing CSI reports in a PUSCH. The offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.



If DCI format 0_0, or DCI format 0_1 that does not include a beta_offset indicator field, schedules the PUSCH transmission from the UE and the UE is provided betaOffsets = 'semiStatic', the UE applies the , , and  values that are provided by betaOffsets = 'semiStatic' for the corresponding HARQ-ACK information, Part 1 CSI reports and Part 2 CSI reports.



If the PUSCH transmission is with a configured grant and the UE is provided CG-UCI-OnPUSCH= ‘semiStatic’, the UE applies the , , and  values that are provided by CG-UCI-OnPUSCH = ‘semiStatic’ for the corresponding HARQ-ACK information, Part 1 CSI reports and Part 2 CSI reports.




HARQ-ACK information offsets  are configured to values according to Table 9.3-1. The betaOffsetACK-Index1, betaOffsetACK-Index2, and betaOffsetACK-Index3 respectively provide indexes , , and  for the UE to use if the UE multiplexes up to 2 HARQ-ACK information bits, more than 2 and up to 11 HARQ-ACK information bits, and more than 11 bits in the PUSCH, respectively.
*** Unchanged text is omitted ***

10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For a DL BWP, if a UE is not provided searchSpace-SIB1 for Type0-PDCCH CSS set by PDCCH-ConfigCommon, the UE does not monitor PDCCH candidates for a Type0-PDCCH CSS set on the DL BWP. The Type0-PDCCH CSS set is defined by the CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level given in Table 10.1-1. If the active DL BWP and the initial DL BWP have same SCS and same CP length and the active DL BWP includes all RBs of the CORESET with index 0, or the active DL BWP is the initial DL BWP, the CORESET configured for Type0-PDCCH CSS set has CORESET index 0 and the Type0-PDCCH CSS set has search space set index 0. 
For a DL BWP, if the a UE is not provided searchSpaceOtherSystemInformation for Type0A-PDCCH CSS set, the UE does not monitor PDCCH for Type0A-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type0A-PDCCH CSS set are given in Table 10.1-1.
For a DL BWP and a Type1-PDCCH CSS set, a UE is provided a configuration for a search space by ra-SearchSpace, if a UE is not provided ra-SearchSpace for Type1-PDCCH CSS set, the UE does not monitor PDCCH for Type1-PDCCH CSS set on the DL BWP. If the UE has not been provided a Type3-PDCCH CSS set or a USS set and the UE has received a C-RNTI and has been provided a Type1-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the Type1-PDCCH CSS set.
If a UE is not provided pagingSearchSpace for Type2-PDCCH CSS set, the UE does not monitor PDCCH for Type2-PDCCH CSS set on the DL BWP. The CCE aggregation levels and the number of PDCCH candidates per CCE aggregation level for Type2-PDCCH CSS set are given in Table 10.1-1.
*** Unchanged text is omitted ***
The UE may assume that the DM-RS antenna port associated with PDCCH receptions in the CORESET configured by pdcch-ConfigSIB1 in MIB, the DM-RS antenna port associated with and for corresponding PDSCH receptions, and the corresponding SS/PBCH block are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], and if the UE is not provided a TCI state indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in the CORESET. The value for the DM-RS scrambling sequence initialization is the cell ID. A SCS is provided by subCarrierSpacingCommon in MIB.
*** Unchanged text is omitted ***

For each DL BWP configured to a UE in a serving cell, a UE can be provided by higher layer signalling with  CORESETs. For each CORESET, the UE is provided the following by ControlResourceSet:



-	a CORESET index , , by controlResourceSetId;
-	a DM-RS scrambling sequence initialization value by pdcch-DMRS-ScramblingID;
-	a precoder granularity for a number of REGs in the frequency domain where the UE can assume use of a same DM-RS precoder by precoderGranularity;
-	a number of consecutive symbols provided by duration; 
-	a set of resource blocks provided by frequencyDomainResources;
-	CCE-to-REG mapping parameters provided by cce-REG-MappingType;
-	an antenna port quasi co-location, from a set of antenna port quasi co-locations provided by TCI-State, indicating quasi co-location information of the DM-RS antenna port for PDCCH reception in a respective CORESET;

-	an indication for a presence or absence of a transmission configuration indication (TCI) field for DCI format 1_1 transmitted by a PDCCH in CORESET , by tci-PresentInDCI.
*** Unchanged text is omitted ***


For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with  search space sets where, for each search space set from the  search space sets, the UE is provided the following by SearchSpace: 



-	a search space set index , , by searchSpaceId 


-	an association between the search space set  and a CORESET  by controlResourceSetId 


-	a PDCCH monitoring periodicity of  slots and a PDCCH monitoring offset of  slots, by monitoringSlotPeriodicityAndOffset
-	a PDCCH monitoring pattern within a slot, indicating first symbol(s) of the CORESET within a slot for PDCCH monitoring, by monitoringSymbolsWithinSlot 


-	a duration of  slots indicating a number of slots that the search space set  exists by duration 


-	a number of PDCCH candidates  per CCE aggregation level  by aggregationLevel1, aggregationLevel2, aggregationLevel4, aggregationLevel8, and aggregationLevel16, for CCE aggregation level 1, CCE aggregation level 2, CCE aggregation level 4, CCE aggregation level 8, and CCE aggregation level 16, respectively

-	an indication that search space set  is either a CSS set or a USS set by searchSpaceType 

-	if search space set  is a CSS set 
-	an indication by dci-Format0-0-AndFormat1-0 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0 
-	an indication by dci-Format2-0 to monitor one or two PDCCH candidates for DCI format 2_0 and a corresponding CCE aggregation level
-	an indication by dci-Format2-1 to monitor PDCCH candidates for DCI format 2_1
-	an indication by dci-Format2-2 to monitor PDCCH candidates for DCI format 2_2
-	an indication by dci-Format2-3 to monitor PDCCH candidates for DCI format 2_3

-	if search space set  is a USS set, an indication by dci-Formats to monitor PDCCH candidates either for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1 
*** Unchanged text is omitted ***
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs where none of the CORESETs has TCI-states with 'QCL-TypeD', 
the UE is required to monitor PDCCH candidates in overlapping PDCCH monitoring occasions for search space sets associated with different CORESETs.
For a scheduled cell and at any time, a UE expects to have received at most 16 PDCCHs for DCI formats 1_0 or 1_1 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PDSCH receptions for which the UE has not received any corresponding PDSCH symbol and at most 16 PDCCHs for DCI formats 0_0 or 0_1 with CRC scrambled by C-RNTI, CS-RNTI, or MCS-C-RNTI scheduling 16 PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol. 
If a UE 



-	is not configured for NR-DC operation and indicates through pdcch-BlindDetectionCA a capability to monitor PDCCH candidates for  downlink cells and the UE is configured with  downlink cells or  uplink cells, or


-	is configured with NR-DC operation and for a cell group with  downlink cells or  uplink cells

the UE expects to have respectively received at most  PDCCHs for 


-	DCI formats 1_0 or 1_1 with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PDSCH receptions for which the UE has not received any corresponding PDSCH symbol over all  downlink cells


-	DCI formats 0_0 or 0_1 with CRC scrambled by a C-RNTI, or a CS-RNTI, or a MCS-C-RNTI scheduling  PUSCH transmissions for which the UE has not transmitted any corresponding PUSCH symbol over all  uplink cells
*** Unchanged text is omitted ***

[bookmark: _Toc20311601]11.1	Slot configuration
*** Unchanged text is omitted ***
For a set of symbols of a slot that are indicated to a UE as uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not receive PDCCH, PDSCH, or CSI-RS when the PDCCH, PDSCH, or CSI-RS overlaps, even partially, within the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as downlink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not transmit PUSCH, PUCCH, PRACH, or SRS when the PUSCH, PUCCH, PRACH, or SRS overlaps, even partially, within the set of symbols of the slot.
For a set of symbols of a slot that are indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, the UE does not expect to receive both dedicated higher layer parameters configuring transmission from the UE in the set of symbols of the slot and dedicated higher layer parameters configuring reception by the UE in the set of symbols of the slot. 
*** Unchanged text is omitted ***

[bookmark: _Toc20311602][bookmark: _Toc20311603]11.1.1	UE procedure for determining slot format
*** Unchanged text is omitted ***

For a set of symbols of a slot i corresponding to a valid PRACH occasion and  symbols before the valid PRACH occasion, as described in Sublcause 8.1, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as downlink.
For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS set, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink.
For a set of symbols of a slot indicated to a UE as flexible by tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated if provided, or when tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE, and if the UE detects a DCI format 2_0 providing a format for the slot using a slot format value other than 255

-	if one or more symbols from the set of symbols are symbols in a CORESET configured to the UE for PDCCH monitoring, the UE receives PDCCH in the CORESET only if an SFI-index field value in DCI format 2_0 indicates that the one or more symbols are downlink symbols
-	if an SFI-index field value in DCI format 2_0 indicates the set of symbols of the slot as flexible and the UE detects a DCI format 1_0, DCI format 1_1, or DCI format 0_1 indicating to the UE to receive PDSCH or CSI-RS in the set of symbols of the slot, the UE receives PDSCH or CSI-RS in the set of symbols of the slot
*** Unchanged text is omitted ***

11.2	Interrupted transmission indication 
*** Unchanged text is omitted ***
A UE is provided the indication granularity for the set of PRBs and for the set of symbols by timeFrequencySet. 




If the value of timeFrequencySet is 'set0'0, 14 bits from MSB of a field in DCI format 2_1 have a one-to-one mapping with 14 groups of consecutive symbols from the set of symbols where each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group. 








If the value of timeFrequencySet is 'set1'1, 7 pairs of bits from MSB of a field in the DCI format 2_1 have a one-to-one mapping with 7 groups of consecutive symbols where each of the first  symbol groups includes  symbols, each of the last  symbol groups includes  symbols, a first bit in a pair of bits for a symbol group is applicable to the subset of first  PRBs from the set of  PRBs, a second bit in the pair of bits for the symbol group is applicable to the subset of last  PRBs from the set of  PRBs, a bit value of 0 indicates transmission to the UE in the corresponding symbol group and subset of PRBs, and a bit value of 1 indicates no transmission to the UE in the corresponding symbol group and subset of PRBs.
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