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	Reason for change:
	The following updates and corrections are required to capture agreements: 
1. Clarify k_SSB computation for when LSB in MIB is repurposed for Q indication in Clause 4.1 ([100b-e-NR-unlic-NRU-InitSignalChannel-01])
2. Capture description and determination for a new UE capability and RRC signaling of parameter P in Clause 10.4 [100b-e-NR-unlic-NRU-DL_Signals_and_Channels-01] 
3. Clarify that remaining channel occupancy duration is counted from first symbol of a slot and include editorial revisions in Clause 11.1.1 [100b-e-NR-unlic-NRU-DL_Signals_and_Channels-02] 
4. Clarify that search space sets in Clause 10.4 are “Type3-CSS and USS” sets [100b-e-NR-unlic-NRU-DL_Signals_and_Channels-04]  
5. Capture how UE interprets FDRA field of RAR UL grant when interlacing is configured and clarify number of bits in FDRA field of DCI 0_0 indicating interlace allocation [100b-e-NR-unlic-NRU-ULSignalsChannels-02]
6. Clarify conditions for selecting the PUCCH format depending on configuration of interlaced transmissions and update RRC parameter name in Clause 9.2.2 [100b-e-NR-unlic-NRU-ULSignalsChannels-03]
7. Align RRC parameters names with TS 38.331 in Clauses 8.1A, 8.3, and 9.2.1 [100b-e-NR-unlic-NRU-ULSignalsChannels-03]   
8. Clarify that a UE expects to have interlaced transmission for PUCCH and PUSCH either in all or in none of the UL BWPs in clause 9.2.1 [100b-e-NR-unlic-NRU-ULSignalsChannels-03]  
9. Clarify the mapping in Table 4.1-1 by removing the “spare” option ([100b-e-NR-unlic-NRU-InitAccessProc-01]) 
10. Capture in Clause 4.1 that a number of transmitted SS/PBCH blocks with same index within a discovery burst transmission window is not larger than one ([100b-e-NR-unlic-NRU-InitAccessProc-01])
11. Capture how  is determined and define  in clause 4.1 ([100b-e-NR-unlic-NRU-InitAccessProc-01])
12. Update RACH occasion in Clauses 8.1 and 8.1A to also cover the case when UE is not provided tdd-UL-DL-ConfigurationCommon ([100b-e-NR-unlic-NRU-InitAccessProc-02])
13. Clarify that a UE does not expect indication of a non-applicable k1 value for Type-3 codebook reporting in Clause 9.1 ([100b-e-NR-unlic-NRU-HARQ-01])
14. Clarify that a UE does not expect to include in a Type-1 codebook HARQ-ACK information for a PDSCH scheduled by a DCI format that indicates a non-applicable k1 value in Clause 9.1.2 ([100b-e-NR-unlic-NRU-HARQ-01])
15. Capture conditions for a DCI format to trigger Type-3 HARQ-ACK codebook report without scheduling a PDSCH reception and the expected time required by the UE to provide the Type-3 HARQ-ACK codebook report in Clause 9.1.4 ([100b-e-NR-unlic-NRU-HARQ-01])
16. Include Type-3 HARQ-ACK codebook in describing reference timing of k1 indication for PUCCH transmission with HARQ-ACK information in Clause 9.2.3 ([100b-e-NR-unlic-NRU-HARQ-01])
17. Include a condition that a UE is not triggered a report of Type-3 HARQ-ACK codebook when interpretating fields of DCI format 1_1 for SCell dormancy indication in Clause 10.3 ([100b-e-NR-unlic-NRU-HARQ-01])
18. Clarify, for the pseudocode in Clause 9.1.4, that the  serving cells are the ones the UE is configured ([100b-e-NR-unlic-NRU-HARQ-01])
19. Clarify PDCCH monitoring occasion corresponding to m=0 for generation of second HARQ-ACK information in case of toggled NFI for the non-scheduled group in a DCI format scheduling PDSCH reception for another group in Clause 9.1.3.3 ([100b-e-NR-unlic-NRU-HARQ-02])
20. Correct, in Clause 9.1.3.3, NFI determination for DCI format 1_0 and determination for first PDCCH monitoring occasion when the first DCI format indicating a slot for a PUCCH transmission occasion is a DCI format 1_0 ([100b-e-NR-unlic-NRU-HARQ-02]) 
21. Clarify, in Clause 9.1.3.3, that g and q are obtained from a last DCI format 1_1 ([100b-e-NR-unlic-NRU-HARQ-02])
22. Clarify, in Clause 9.1.3.3, that a UE does not expect to detect DCI formats with q=0 indicating a same PUCCH transmission occasion for different PDSCH groups ([100b-e-NR-unlic-NRU-HARQ-02])
23. Clarify, in Clause 9.1.3.3, that a UE generates HARQ-ACK information for SPS PDSCH receptions separately from first and second HARQ-ACK information and appends it to the first and second HARQ-ACK information ([100b-e-NR-unlic-NRU-HARQ-03])
24. Clarify that, for validating a scheduling activation in Clause 10.2, a UE does not expect an inapplicable value of PDSCH-to-HARQ_feedback timing indicator field ([100b-e-NR-unlic-NRU-HARQ-03])
25. Align notation is Clause 12 ([100b-e-NR-unlic-NRU-WB-01])
26. Update functionality and size of RB set indicator field in Clause 11.1.1 for when intraCellGuardBandDL-r16 for the serving cell indicates that no intra-cell guard-bands are configured ([100b-e-NR-unlic-NRU-WB-01])
27. Clarify that a UE does not expect to be provided freqMonitorLocations-r16 for a search space set  if no intra-cell guard-bands are configured for the serving cell in Clause 10.1 ([100b-e-NR-unlic-NRU-WB-01])
28. Clarify that the starting RB of CORESET associated with search space set provided with freqMonitorLocations-16 is determined from starting CRB index of each RB set k provided by freqMonitorLocations-16 and align parameter names in Clause 10.1 ([100b-e-NR-unlic-NRU-WB-02])
29. Include “RB set”, in addition to “CORESET”, for determining CCE locations in Clause 10.1 ([100b-e-NR-unlic-NRU-WB-02])
30. Remove PUSCH configured by semiPersistentOnPUSCH as a PUSCH with CG-UCI multiplexing in Clause 9 ([100b-e-NR-unlic-NRU-CG-01])
31. Remove PUSCH configured by semiPersistentOnPUSCH as a PUSCH with CG-UCI multiplexing in Clauses 9, 9.3, and 10.5 ([100b-e-NR-unlic-NRU-CG-01])
32. Clarify that, when configured, a UE multiplexes CG-UCI in every PUSCH in Clause 9.3 ([100b-e-NR-unlic-NRU-CG-01])
33. Clarify the beta offset values used when HARQ-ACK information is up to 11 bit and more than 11 bits in Clause 9.3 ([100b-e-NR-unlic-NRU-CG-01])
34. Editorial corrections in Clause 10.5 ([100b-e-NR-unlic-NRU-CG-01]) 

	
	

	Summary of change:
	Implement the above corrections.

	
	

	Consequences if not approved:
	Incomplete/incorrect support for shared spectrum channel access.
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[bookmark: _Toc36498135]4.1	Cell search
*** Unchanged text is omitted ***
From the above cases, if the SCS of SS/PBCH blocks is not provided by ssbSubcarrierSpacing, the applicable cases for a cell depend on a respective frequency band, as provided in [8-1, TS 38.101-1] and [8-2, TS 38.101-2]. A same case applies for all SS/PBCH blocks on the cell. If a 30 kHz SS/PBCH block SCS is indicated by ssbSubcarrierSpacing, Case B applies for frequency bands with only 15 kHz SS/PBCH block SCS as specified in [8-1, TS 38.101-1], and the case specified for 30 kHz SS/PBCH block SCS in [8-1, TS 38.101-1] applies for frequency bands with 30 kHz SS/PBCH block SCS or both 15 kHz and 30 kHz SS/PBCH block SCS as specified in [8-1, TS 38.101-1]. For a UE configured to operate with carrier aggregation over a set of cells in a frequency band of FR2 or with frequency-contiguous carrier aggregation over a set of cells in a frequency band of FR1, if the UE is provided SCS values by ssbSubcarrierSpacing for receptions of SS/PBCH blocks on any cells from the set of cells, the UE expects the SCS values to be same. 
The candidate SS/PBCH blocks in a half frame are indexed in an ascending order in time from 0 to , where  is determined according to SS/PBCH block patterns for Cases A through E.  is a maximum number of SS/PBCH block indexes in a cell, and
-	for operation without shared spectrum channel access,   is as described in [9, TS 38.104]
-	for operation with shared spectrum channel access,  for  andfor 15 kHz SCS of SS/PBCH blocks, and for  andfor 30 kHz SCS of SS/PBCH blocks 
For , a UE determines the 2 LSB bits of a candidate SS/PBCH block index per half frame from a one-to-one mapping with an index of the DM-RS sequence transmitted in the PBCH as described in [4, TS 38.211].
*** Unchanged text is omitted ***
For operation with shared spectrum channel access, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, QCL-TypeA, and QCL-TypeD properties, when applicable [6, TS 38.214], if a value of  is same among the SS/PBCH blocks.  is an index of a DM-RS sequence transmitted in a PBCH of a corresponding SS/PBCH block, and  is either provided by ssbPositionQCL-Relationship-r16 or, if ssbPositionQCL-Relationship-r16 is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-1 with  [4, TS 38.211]. ssbSsubcCarrierSpacingCommon indicates SCS of RMSI only for the case of "operation without shared spectrum channel access".The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than . The UE can determine an SS/PBCH block index according to , or according to  where  is the candidate SS/PBCH block index. The UE assumes that within a discovery burst transmission window, a number of transmitted SS/PBCH blocks on a serving cell is not larger than  and a number of transmitted SS/PBCH blocks with a same SS/PBCH block index is not larger than one.
Table 4.1-1: Mapping between the combination of subCarrierSpacingCommon and [spare or LSB of ssb-SubcarrierOffset] to 
	subCarrierSpacingCommon
	[spare or LSB of ssb-SubcarrierOffset]
	

	scs15or60
	0
	1

	scs15or60
	1
	2

	scs30or120
	0
	4

	scs30or120
	1
	8



Upon detection of a SS/PBCH block, the UE determines from MIB that a CORESET for Type0-PDCCH CSS set, as described in Clause 13, is present if [image: ] [4, TS 38.211] for FR1 or if [image: ] for FR2. The UE determines from MIB that a CORESET for Type0-PDCCH CSS set is not present if [image: ] for FR1 or if [image: ] for FR2; the CORESET for Type0-PDCCH CSS set may be provided by PDCCH-ConfigCommon. 
*** Unchanged text is omitted ***
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[bookmark: _Hlk29801864]*** Unchanged text is omitted ***
For unpaired spectrum, 
-	if a UE is not provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least  [image: ] symbols after a last SS/PBCH block reception symbol, where [image: ] is provided in Table 8.1-2 and, if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213].
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon 
-	If a UE is provided tdd-UL-DL-ConfigurationCommon, a PRACH occasion in a PRACH slot is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PRACH slot and starts at least [image: ] symbols after a last downlink symbol and at least [image: ] symbols after a last SS/PBCH block symbol, where [image: ] is provided in Table 8.1-2, and if ChannelAccessModeType-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where there shall not be any transmissions, as described in [15, TS 37.213]
-	the index of the SS/PBCH block is provided by ssb-PositionsInBurst in SIB1 or in ServingCellConfigCommon. 
For preamble format B4 [4, TS 38.211], [image: ]. 
Table 8.1-2: [image: ] values for different preamble SCS [image: ]
	Preamble SCS
	[image: ]

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2



*** Unchanged text is omitted ***
8.1A	PUSCH for Type-2 random access procedure
*** Unchanged text is omitted ***
A UE is provided an MCS for data information in a PUSCH transmission for a PUSCH occasion by msgA-MCS.
For a PUSCH transmission with frequency hopping in a slot, when indicated by msgA-intraSlotFrequencyHopping for the active UL BWP, the frequency offset for the second hop [6, TS 38.214] is determined as described in Clause 8.3, Table 8.3-1 using msgA-HoppingBits instead of [image: ]. If guardPeriodMsgAPUSCH is provided, a first symbol of the PUSCH transmission after frequency hopping is separated by guardPeriodMsgAPUSCH symbols from a last symbol of the PUSCH transmission before frequency hopping; otherwise, there is no time separation of the PUSCH transmission before and after frequency hopping. If athe UE is provided with useInterlacePUCCH-PUSCH in BWP-UplinkCommonuseInterlacePUSCH-Common, the UEit shall transmit PUSCH without frequency hopping. A PUSCH transmission uses a same spatial filter as an associated PRACH transmission. 
*** Unchanged text is omitted ***

A PUSCH occasion is valid if it does not overlap in time and frequency with any PRACH occasion associated with either a Type-1 random access procedure or a Type-2 random access procedure. Additionally, if a UE is provided tdd-UL-DL-ConfigurationCommon, a PUSCH occasion is valid if 
-	it is within UL symbols, or 
-	it does not precede a SS/PBCH block in the PUSCH slot and starts at least  symbols after a last downlink symbol and at least  symbols after a last SS/PBCH block symbol, where  is provided in Table 8.1-2 and, if ChannelAccessMode-r16 = semistatic is provided, does not overlap with a set of consecutive symbols before the start of a next channel occupancy time where the UE does not transmit [15, TS 37.213]
*** Unchanged text is omitted ***

8.3	PUSCH scheduled by RAR UL grant
An active UL BWP, as described in Clause 12 and in [4, TS 38.211], for a PUSCH transmission scheduled by a RAR UL grant is indicated by higher layers. 
If useInterlace-PUCCH-PUSCH is neither provided in BWP-UplinkCommon nor BWP-UplinkDedicated, Ffor determining the frequency domain resource allocation for the PUSCH transmission within the active UL BWP
-	if the active UL BWP and the initial UL BWP have same SCS and same CP length and the active UL BWP includes all RBs of the initial UL BWP, or the active UL BWP is the initial UL BWP, the initial UL BWP is used 
-	else, the RB numbering starts from the first RB of the active UL BWP and the maximum number of RBs for frequency domain resource allocation equals the number of RBs in the initial UL BWP
The frequency domain resource allocation is by uplink resource allocation type 1 if useInterlacePUSCH-Common is not provided and by uplink resource allocation type 2 if useInterlacePUSCH-Common is provided [6, TS 38.214]. For an initial UL BWP size of [image: ] RBs, if useInterlacePUSCH-Common is not provided, a UE processes the frequency domain resource assignment field as follows
-	if [image: ], or for operation with shared spectrum channel access if 
-	truncate the frequency domain resource assignment field to its [image: ] least significant bits and interpret the truncated frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212] 
-	else
-	insert  [image: ] most significant bits, or for operation with shared spectrum channel access insert  most significant bits, with value set to '0' after the [image: ] bits to the frequency domain resource assignment field, where  [image: ] if the frequency hopping flag is set to '0' and [image: ] is provided in Table 8.3-1 if the hopping flag bit is set to '1', and interpret the expanded frequency resource assignment field as for the frequency resource assignment field in DCI format 0_0 as described in [5, TS 38.212]
-	end if
If useInterlace-PUCCH-PUSCH is provided in BWP-UplinkCommon or BWP-UplinkDedicated, the frequency domain resource allocation is by uplink resource allocation type 2 [6, TS 38.214]. A UE processes the frequency domain resource assignment field as follows
· truncate the frequency domain resource assignment field to the  LSBs if , or to the  LSBs if   
· interpret the truncated frequency domain resource assignment field for the active UL BWP as for the  MSBs of the frequency domain resource assignment field in DCI format 0_0 [6, TS 38.214]
A UE determines whether or not to apply transform precoding as described in [6, TS 38.214]. 
For a PUSCH transmission with frequency hopping scheduled by RAR UL grant or for a Msg3 PUSCH retransmission, the frequency offset for the second hop [6, TS 38.214] is given in Table 8.3-1.
Table 8.3-1: Frequency offset for second hop of PUSCH transmission with frequency hopping scheduled by RAR UL grant or of Msg3 PUSCH retransmission
	Number of PRBs in initial UL BWP
	Value of [image: ] Hopping Bits
	Frequency offset for 2nd hop

	[image: ]
	0
	[image: ]

	
	1
	[image: ]

	[image: ]
	00
	[image: ]

	
	01
	[image: ]

	
	10
	[image: ]

	
	11
	Reserved



A SCS for the PUSCH transmission is provided by subcarrierSpacing in BWP-UplinkCommon. A UE transmits PRACH and the PUSCH on a same uplink carrier of a same serving cell. 
A UE transmits a transport block in a PUSCH scheduled by a RAR UL grant in a corresponding RAR message using redundancy version number 0. If a TC-RNTI is provided by higher layers, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by TC-RNTI. Otherwise, the scrambling initialization of the PUSCH corresponding to the RAR UL grant in clause 8.2 is by C-RNTI. Msg3 PUSCH retransmissions, if any, of the transport block, are scheduled by a DCI format 0_0 with CRC scrambled by a TC-RNTI provided in the corresponding RAR message [11, TS 38.321]. The UE always transmits the PUSCH scheduled by a RAR UL grant without repetitions.
With reference to slots for a PUSCH transmission scheduled by a RAR UL grant, if a UE receives a PDSCH with a RAR message ending in slot [image: ] for a corresponding PRACH transmission from the UE, the UE transmits the PUSCH in slot [image: ], where [image: ] and [image: ] are provided in [6, TS 38.214]. 
The UE may assume a minimum time between the last symbol of a PDSCH reception conveying a RAR message with a RAR UL grant and the first symbol of a corresponding PUSCH transmission scheduled by the RAR UL grant is equal to [image: ] msec, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and, for determining the minimum time, the UE considers that [image: ] and [image: ] correspond to the smaller of the SCS configurations for the PDSCH and the PUSCH. For [image: ], the UE assumes [image: ] [6, TS 38.214].
*** Unchanged text is omitted ***
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*** Unchanged text is omitted ***
If the PUSCH transmission over the multiple slots is scheduled by a DCI format that includes a DAI field, the value of the DAI field is applicable for multiplexing HARQ-ACK information in the PUSCH transmission in any slot from the multiple slots where the UE multiplexes HARQ-ACK information.
If a UE would multiplex HARQ-ACK information in a PUSCH transmission that is configured by a ConfiguredGrantConfig, or in an activated PUSCH transmission configured by semiPersistentOnPUSCH, and includes CG-UCI [5, TS 38.212], the UE multiplexes the HARQ-ACK information in the PUSCH transmission if the UE is provided cg-CG-UCI-Multiplexing; otherwise, the UE does not transmit the PUSCH and multiplexes the HARQ-ACK information in a PUCCH transmission or in another PUSCH transmission. 
9.1	HARQ-ACK codebook determination
If a UE is provided pdsch-HARQ-ACK-Codebook-List, the UE can be indicated by pdsch-HARQ-ACK-Codebook-List to generate one or two HARQ-ACK codebooks. If the UE is indicated to generate two HARQ-ACK codebooks
-	a first HARQ-ACK codebook is associated with a PUCCH of priority index 0 and a second HARQ-ACK codebook is associated with a PUCCH of priority index 1
-	the UE is provided first and second for each of {PUCCH-Config, UCI-OnPUSCH, PDSCH-codeBlockGroupTransmission} by {PUCCHConfigurationList, UCI-OnPUSCH-List, PDSCH-CodeBlockGroupTransmission-List}, respectively, for use with the first and second HARQ-ACK codebooks, respectively
If a UE receives a PDSCH without receiving a corresponding PDCCH, or if the UE receives a PDCCH indicating a SPS PDSCH release, the UE generates one corresponding HARQ-ACK information bit. If the UE generates two HARQ-ACK codebooks, the UE is indicated by harq-CodebookID, per SPS PDSCH configuration, a HARQ-ACK codebook index for multiplexing the corresponding HARQ-ACK information bit.
If a UE is provided pdsch-HARQ-ACK-OneShotFeedback-r16 and the UE detects a DCI format in any PDCCH monitoring occasion that includes a One-shot HARQ-ACK request field with value 1
-	the UE includes the HARQ-ACK information in a Type-3 HARQ-ACK codebook, as described in Clause 9.1.4
-	the UE does not expect that the PDSCH-to-HARQ_feedback timing indicator field of the DCI format provides an inapplicable value from dl-DataToUL-ACK

*** Unchanged text is omitted ***

[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293][bookmark: _Toc36498167]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. 
If a UE is not provided pdsch-HARQ-ACK-OneShotFeedback-r16, the UE does not expect to receive a PDSCH scheduled by a DCI format that the UE detects in any PDCCH monitoring occasion and includes a PDSCH-to-HARQ_feedback timing indicator field providing an inapplicable value from dl-DataToUL-ACK.
*** Unchanged text is omitted ***

[bookmark: _Toc29894845][bookmark: _Toc29899144][bookmark: _Toc29899562][bookmark: _Toc29917299][bookmark: _Toc36498173]9.1.3.3	Type-2 HARQ-ACK codebook grouping and HARQ-ACK retransmission
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. 
Set  to the value of a PDSCH group index field in a last DCI format that provides a value of  and indicates a PUCCH transmission occasion. If the DCI format schedules PDSCH reception and does not include a PDSCH group index 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 athe last DCI format providing thea value of 
Set  to a value of a second New_Feedback indicator field, if any, in athe last DCI format providing thea value of 
Set  to the value of a total DAI field for group , if any, in athe last DCI format providing thea value of 
-	If  and the UE detects a DCI format that does not include a PDSCH group index field in a PDCCH reception that is after the PDCCH reception for the last DCI format detection providing the value of  and indicating a same slot for a PUCCH transmission occasion, set 	Comment by Aris Papasakellariou: It is understood that this means the last PDCCH symbol (that is when a reception completes)
Set  to the value of a number of requested PDSCH group(s) field, if anyin the last DCI format providing the value of g
A UE does not expect to detect DCI formats with respective
-	Number of requested PDSCH group(s) field values of 0, and 
-	PDSCH-to-HARQ_feedback timing field values that indicate a same PUCCH transmission occasion, and 
-	PDSCH group index field values that are different
Generate first HARQ-ACK information for 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 to detections of DCI formats that do not provide a value of  and  and are associated with a same value of , of , 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  or is associated with 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 generation of the first HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, excludes the generation of HARQ-ACK information for SPS PDSCH receptions.
If  or , generate second HARQ-ACK information for 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 anyand to detections of DCI formats that do not provide a value of , of , but are associated with a same value of , of ,

-	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  or that is associated with 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 .
The generation of the second HARQ-ACK information for PUCCH transmission occasion  in a slot, as described in Clause 9.1.3.1, excludes the generation of HARQ-ACK information for SPS PDSCH receptions.
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
The UE appends the HARQ-ACK information corresponding to SPS PDSCH receptions, if any, as described in Clause 9.1.3.1, after the first and second, if any, HARQ-ACK information.
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 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configured except that for PDSCH group , the DCI field with value  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, and when the HARQ-ACK information multiplexed in the PUCCH transmission occasion  does not include HARQ-ACK information for PDSCH group 
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configured except that for PDSCH group , the DCI field with value  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, and when the HARQ-ACK information multiplexed in the PUCCH transmission occasion  includes HARQ-ACK information for PDSCH groups  and 

-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format without UL-TotalDAI-Included-r16 configured except that for PDSCH group , the DCI field with value  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, and when the UE has not detected any DCI format scheduling PDSCH receptions, and the UE has not detected any DCI format with a request for HARQ-ACK information for any PDSCH group
-	for multiplexing in PUCCH transmission occasion , if the PUSCH transmission is scheduled by a DCI format with UL-TotalDAI-Included-r16 configured except that MSBs of the DCI field with value  in the DCI format are used for PDSCH group , and LSBs of DCI field with value  in the DCI format are used for PDSCH group , 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 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 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.
If a DCI format indicating a slot for a PUCCH transmission occasion does not include a New_Feedback indicator field, a PDSCH reception scheduled by the DCI format is associated with PDSCH group 0 and a value of h(g) associated with the DCI format is set only if h(g) is provided by another DCI format that provides a value of h(g) for PDSCH group 0 and indicates the slot for 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 Clauses 9.2.3 and 9.2.5.
[bookmark: _Toc29894846][bookmark: _Toc29899145][bookmark: _Toc29899563][bookmark: _Toc29917300][bookmark: _Toc36498174]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 configured serving cells
Set  to the value of nrofHARQ-ProcessesForPDSCH for serving cell , if provided; else, set 
*** Unchanged text is 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 athe 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 Clauses 9.2.3 and 9.2.5. The UE multiplexes only the Type-3 HARQ-ACK codebook in the PUCCH or the PUSCH for transmission in the slot.	Comment by Aris Papasakellariou: The TP has ‘or’ but that is not correct. Determination of a PUCCH or PUCCH for multiplexing and transmission is described in 9.2.5 – 9.2.3 describes PUCCH resource determination. Revised ‘or’ to ‘and’ and did not include ‘respectively’ as it is N/A. 
If 
-	a UE detects a DCI format that includes a One-shot HARQ-ACK request field with value 1, and
-	the CRC of the DCI is scrambled by a C-RNTI or an MCS-C-RNTI, and
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in the DCI format are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in the DCI format are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in the DCI format are equal to 0 or 1
the DCI format provides a request for a Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. The UE is expected to provide HARQ-ACK information in response to the request for the Type-3 HARQ-ACK codebook after  symbols from the last symbol of a PDCCH providing the DCI format, where the value of  for  is provided in Clause 10.2 by replacing “SPS PDSCH release” with “DCI format”. 	Comment by Aris Papasakellariou: TBD for 
*** Unchanged text is omitted ***

9.2.1	PUCCH Resource Sets
If a UE does not have dedicated PUCCH resource configuration, provided by PUCCH-ResourceSet in PUCCH-Config, a PUCCH resource set is provided by pucch-ResourceCommon through an index to a row of Table 9.2.1-1 for transmission of HARQ-ACK information on PUCCH in an initial UL BWP of [image: ] PRBs. 
The PUCCH resource set includes sixteen resources, each corresponding to a PUCCH format, a first symbol, a duration, a PRB offset [image: ], and a cyclic shift index set for a PUCCH transmission. 
The UE transmits a PUCCH using frequency hopping if not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommonuseInterlacePUCCH-Common-r16; otherwise, the UE transmits a PUCCH without frequency hopping. 
*** Unchanged text is omitted ***

If [image: ] and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommonuseInterlacePUCCHCommon-r16
-	the UE determines the PRB index of the PUCCH transmission in the first hop as [image: ] and the PRB index of the PUCCH transmission in the second hop as [image: ] 
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]
If a UE is provided a PUCCH resource by pucch-ResourceCommon and is provided useInterlacePUCCH-PUSCH in BWP-UplinkCommonuseInterlacePUCCHCommon-r16
-	the UE determines for the PUCCH resource an interlace index  as  where  is a number of interlaces [4, TS 38.211] and  is an interlace index offset and  is as given in Table 9.2.1-1 
-	the UE determines an initial cyclic shift index in a set of initial cyclic shift indexes as , where  is the total number of initial cyclic shifts indexes in the set of initial cyclic shift indexes in Table 9.2.1-1
-	if pucch-ResourceCommon indicates
-	index 0: the first symbol is 9 for a PUCCH resource with PUCCH format 0 if 
-	index 1 or 2: the first symbol is 9 for a PUCCH resource with PUCCH format 0 if 
-	index 3, 7, or 11: an orthogonal cover code with index 1 is used for a PUCCH resource with PUCCH format 1 if 
-	the UE does not expect pucch-ResourceCommon to indicate index 15
*** Unchanged text is omitted ***

A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated-r16
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated -r16
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated -r16
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated-r16
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated-r16
-	an index of an RB set by rb-SetIndex, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated-r16
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE expects that either none or both of useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Common-r16 and useInterlacePUCCH-Dedicated-r16 are provided either in all UL BWPs or in none of the UL BWPs for a serving cell.
If a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicateduseInterlacePUCCH-Dedicated-r16, the UE determines available RBs for PUCCH transmissions within the active UL BWP as the intersection of RBs corresponding to an interlace index provided by interlace0 and, if provided, interlace1, and RBs of an RB set provided by rb-SetIndex. The intersection results in  RBs in the first interlace and the UE expects that  is either 10 or 11. If interlace1 is provided, the intersection results in  RBs in the second interlace and the UE expects that  is either 10 or 11.
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-UplinkDedicateduseInterlacePUCCH-Dedicated -r16, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, 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.
*** Unchanged text is omitted ***

9.2.2	PUCCH Formats for UCI transmission
If a UE is not transmitting PUSCH, and the UE is transmitting UCI, the UE transmits UCI in a PUCCH using
-	PUCCH format 0 if 
-	the transmission is over 1 symbol or 2 symbols,
-	the number of HARQ-ACK information bits with positive or negative SR (HARQ-ACK/SR bits) is 1 or 2 
-	PUCCH format 1 if 
-	the transmission is over 4 or more symbols,
-	the number of HARQ-ACK/SR bits is 1 or 2 
-	PUCCH format 2 if 
-	the transmission is over 1 symbol or 2 symbols,
-	the number of UCI bits is more than 2 
-  the PUCCH resource includes an orthogonal cover code if the UE is provided an orthogonal cover code length by OCC-Length-r16 and index by OCC-Index-r16
-	PUCCH format 3 if 
-	the transmission is over 4 or more symbols,
-	the number of UCI bits is more than 2, 
-	the PUCCH resource does not include an orthogonal cover code, or the UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	the PUCCH resource includes an orthogonal cover code if the UE is provided an orthogonal cover code length by OCC-Length-r16 and index by OCC-Index-r16
-	PUCCH format 4 if 
-	the transmission is over 4 or more symbols,
-	the number of UCI bits is more than 2,
-	the PUCCH resource includes an orthogonal cover code and the UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
*** Unchanged text is omitted ***

[bookmark: _Ref500241945][bookmark: _Toc12021478][bookmark: _Toc20311590][bookmark: _Toc26719415][bookmark: _Toc29894850][bookmark: _Toc29899149][bookmark: _Toc29899567][bookmark: _Toc29917304][bookmark: _Toc36498178]9.2.3	UE procedure for reporting HARQ-ACK
*** Unchanged text is omitted ***
[bookmark: _Hlk39321600]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 requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception through a PDCCH reception ending in slot , as described in Clause 9.1.4, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , 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 the DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. 
*** Unchanged text is omitted ***

[bookmark: _Ref497053963][bookmark: _Toc12021484][bookmark: _Toc20311596][bookmark: _Toc26719421][bookmark: _Toc29894856][bookmark: _Toc29899155][bookmark: _Toc29899573][bookmark: _Toc29917310][bookmark: _Toc36498184]9.3	UCI reporting in physical uplink shared channel
*** Unchanged text is omitted ***
For a PUSCH transmission that is configured by a ConfiguredGrantConfig, or for an activated PUSCH transmission that is configured by semiPersistentOnPUSCH, and includes CG-UCI, the UE multiplexes CG-UCI in the PUSCH transmission if the UE is provided by betaOffsetCG-UCI-r16 a  value, from a set of values, with the mapping defined in Table 9.3-1. If the UE multiplexes HARQ-ACK information in the PUSCH transmission, as described in Clause 9.2.5, the UE jointly encodes the HARQ-ACK information and the CG-UCI [5, TS 38.212] and determines a number of resources for multiplexing the combined information in a PUSCH using  which provides indexes  and  for the UE to use if the UE multiplexes up to 11, and more than 11 combined information bits, respectively.
*** Unchanged text is omitted ***

[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Toc29917312][bookmark: _Toc36498186][bookmark: _Ref491451763][bookmark: _Ref491466492][bookmark: _Toc12021487][bookmark: _Toc20311599][bookmark: _Toc26719424][bookmark: _Toc29894859][bookmark: _Toc29899158][bookmark: _Toc29899576][bookmark: _Toc29917313][bookmark: _Toc36498187][bookmark: _Toc29894868][bookmark: _Toc29899167][bookmark: _Toc29899585][bookmark: _Toc29917314][bookmark: _Toc36498188]10.1	UE procedure for determining physical downlink control channel assignment 
*** Unchanged text is omitted ***
For each CORESET in a DL BWP of a serving cell, a respective frequencyDomainResources provides a bitmap. 
-	if a CORESET is not associated with any search space set configured with freqMonitorLocation-r16, the bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in the DL BWP bandwidth of   PRBs with starting common RB position , where the first common RB of the first group of 6 PRBs has common RB index  if rb-oOffset-r16 is not provided, or the first common RB of the first group of 6 PRBs has common RB index  where  is provided by rb-oOffset-r16. 
[bookmark: _GoBack]-	if a CORESET is associated with at least one search space set configured with freqMonitorLocation-r16, the first   bits of the bitmap have a one-to-one mapping with non-overlapping groups of 6 consecutive PRBs, in ascending order of the PRB index in each RB set  in the DL BWP bandwidth of   PRBs with starting common RB position  [6, TS 38.214], where the first common RB of the first group of 6 PRBs has common RB index  and k is indicated by freqMonitoringLocations-r16 if provided for a search space set; otherwise, . ,  is a number of available PRBs in the RB set 0 for the DL BWP, and  is provided by rb-oOffset-r16 or  if rb-oOffset-r16 is not provided.
*** Unchanged text is omitted ***
[bookmark: _Hlk39732697]For each DL BWP configured to a UE in a serving cell, the UE is provided by higher layers with  [image: ] search space sets where, for each search space set from the [image: ] search space sets, the UE is provided the following by SearchSpace: 
-	a search space set index [image: ],  [image: ], by searchSpaceId 
-	an association between the search space set [image: ] and a CORESET [image: ] by controlResourceSetId 
-	a PDCCH monitoring periodicity of [image: ] slots and a PDCCH monitoring offset of [image: ] 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 [image: ] slots indicating a number of slots that the search space set [image: ] exists by duration 
-	a number of PDCCH candidates [image: ] per CCE aggregation level [image: ] 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 [image: ] is either a CSS set or a USS set by searchSpaceType 
-	if search space set [image: ] 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, or to monitor one PDCCH candidate per RB set if the UE is provided freqMonitorLocation-r16 for the search space set, 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
-	an indication by dci-Format2-4 to monitor PDCCH candidates for DCI format 2_4
-	an indication by dci-Format2-6 to monitor PDCCH candidates for DCI format 2_6
-	if search space set [image: ] 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, or an indication by dci-Formats-Rel16 to monitor PDCCH candidates for DCI format 0_0 and DCI format 1_0, or for DCI format 0_1 and DCI format 1_1, or for DCI format 0_2 and DCI format 1_2, or, if a UE indicates a corresponding capability, for DCI format 0_1, DCI format 1_1, DCI format 0_2, and DCI format 1_2, or for DCI format 3_0, or for DCI format 3_1, or for DCI format 3_0 and DCI format 3_1 
[bookmark: _Hlk39602796]-	a bitmap by freqMonitorLocation-r16, if provided, to indicate an index of one or more RB sets for the search space set , where the MSB  in the bitmap corresponds to RB set  in the DL BWP. For RB set  indicated in the bitmap, the first PRB of the frequency domain monitoring location confined within the RB set is given by , where  is the index of first common PRB of the RB set  [6, TS 38.214], and  is provided by rb-oOffset-r16 or  if rb-oOffset-r16 is not provided. For each RB set with a corresponding value of 1 in the bitmap, Tthe frequency domain resource allocation pattern for theeach monitoring location is determined based on the first  bits in frequencyDomainResources provided by the associated CORESET configuration.
 If the monitoringSymbolsWithinSlot indicates to a UE to monitor PDCCH in a subset of up to three consecutive symbols that are same in every slot where the UE monitors PDCCH for all search space sets, the UE does not expect to be configured with a PDCCH SCS other than 15 kHz if the subset includes at least one symbol after the third symbol. 
*** Unchanged text is omitted ***
For a search space set [image: ] associated with CORESET [image: ], the CCE indexes for aggregation level  [image: ] corresponding to PDCCH candidate [image: ] of the search space set in slot [image: ] for an active DL BWP of a serving cell corresponding to carrier indicator field value [image: ]are given by 
[image: ]
where
[bookmark: _Hlk39576530]for any CSS, [image: ]; 
for a USS, [image: ], [image: ], [image: ] for [image: ], [image: ] for [image: ], [image: ] for [image: ], and [image: ];
[image: ];
[image: ] is the number of CCEs, numbered from 0 to [image: ], in CORESET [image: ] and, if any, per RB set; 
 [image: ] is the carrier indicator field value if the UE is configured with a carrier indicator field by CrossCarrierSchedulingConfig for the serving cell on which PDCCH is monitored; otherwise, including for any CSS, [image: ];
[image: ], where [image: ] is the number of PDCCH candidates the UE is configured to monitor for aggregation level [image: ] of a search space set [image: ] for a serving cell corresponding to [image: ]; 
for any CSS, [image: ]; 
for a USS, [image: ] is the maximum of [image: ] over all configured  [image: ] values for a CCE aggregation level [image: ] of search space set [image: ] ;
the RNTI value used for [image: ] is the C-RNTI.
A UE does not expect to be provided freqMonitorLocations-r16 for a search space set  in a serving cell if intraCellGuardBandDL-r16 indicates that no intra-cell guard-bands are configured for the serving cell.
*** Unchanged text is omitted ***

10.2	PDCCH validation for DL SPS and UL grant Type 2
A UE validates, for scheduling activation or scheduling release, a DL SPS assignment PDCCH or a configured UL grant Type 2 PDCCH if
-	the CRC of a corresponding DCI format is scrambled with a CS-RNTI provided by cs-RNTI, and
-	the new data indicator field in the DCI format for the enabled transport block is set to '0', and
-	the DFI flag field, if present, in the DCI format is set to '0', and
-	if validation is for scheduling activation and if the PDSCH-to-HARQ_feedback timing indicator field in the DCI format is present, the PDSCH-to-HARQ_feedback timing indicator field does not provide an inapplicable value from dl-DataToUL-ACK. 
If a UE is provided a single configuration for UL grant Type 2 PUSCH or for SPS PDSCH, validation of the DCI format is achieved if all fields for the DCI format are set according to Table 10.2-1 or Table 10.2-2. 
*** Unchanged text is omitted ***

10.3	PDCCH monitoring indication and dormancy/non-dormancy behaviour for SCells
*** Unchanged text is omitted ***
If a UE is provided search space sets to monitor PDCCH for detection of DCI format 1_1, and if
-	the CRC of DCI format 1_1 is scrambled by a C-RNTI or a MCS-C-RNTI, and if 
-	a one-shot HARQ-ACK request field is not present or has a ‘0’ value, and if
-	resourceAllocation = resourceAllocationType0 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0, or
-	resourceAllocation = resourceAllocationType1 and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 1, or
-	resourceAllocation = dynamicSwitch and all bits of the frequency domain resource assignment field in DCI format 1_1 are equal to 0 or 1
the UE considers the DCI format 1_1 as indicating SCell dormancy, not scheduling a PDSCH reception or indicating a SPS PDSCH release, and for transport block 1 interprets the sequence of fields of
-	modulation and coding scheme
-	new data indicator
-	redundancy version
and of
-	HARQ process number
-	antenna port(s)
-	DMRS sequence initialization
as providing a bitmap to each configured SCell, in an ascending order of the SCell index, where
-	a '0' value for a bit of the bitmap indicates an active DL BWP, provided by dormant-BWP, for the UE for a corresponding activated SCell 
-	a '1' value for a bit of the bitmap indicates 
-	an active DL BWP, provided by first-non-dormant-BWP-ID-for-DCI-inside-active-time, for the UE for a corresponding activated SCell, if a current active DL BWP is the dormant DL BWP
-	a current active DL BWP, for the UE for a corresponding activated SCell, if the current active DL BWP is not the dormant DL BWP
-	the UE sets the active DL BWP to the indicated active DL BWP
*** Unchanged text is omitted ***

10.4	Search space set switching
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USSsearch space set by searchSpaceGroupIdList-r16 for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList-r16 for a search space set, the following procedures are not applicable for PDCCH monitoring according to the search space set.
If a UE is provided searchSpaceSwitchingGroupList-r16, indicating one or more groups of serving cells, the following procedures apply to all serving cells within each group; otherwise, the following procedures apply only to a serving cell for which the UE is provided searchSpaceGroupIdList-r16.
When a UE is provided searchSpaceGroupIDList-r16, the UE resets PDCCH monitoring according to search space sets with group index 0, if provided by searchSpaceGroupIdList-r16.
A UE can be provided by XYZ a number of symbols  where a minimum value of   is provided in Table 10.4-1 for UE processing capability 1 and UE processing capability 2 and SCS configuration . If the UE indicates a corresponding capability, the UE applies the  value for UE processing capability 2; otherwise, the UE applies the  value for UE processing capability 1 for SCS configuration .     
Table 10.4-1: Minimum value of  [symbols]
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	0
	25
	10

	1
	25
	12

	2
	25
	22


A UE can be provided, by searchSpaceSwitchingTimer-r16, a timer value. The UE decrements the timer value by one after each slot in the active DL BWP of the serving cell where the UE monitors PDCCH for detection of DCI format 2_0.
If a UE is provided by SearchSpaceSwitchTrigger-r16 a location of a search space set switching field for a serving cell in a DCI format 2_0, as described in Clause 11.1.1, and detects the DCI format 2_0 in a slot
-	if the UE is not monitoring PDCCH according to search space sets with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, if a value of the search space set switching field is 0
-	if the UE is not monitoring PDCCH according to search space sets with group index 1, the UE monitors PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format 2_0, and the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16, if a value of the search space set switching field is 1
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
If a UE is not provided SearchSpaceSwitchTrigger-r16 for a serving cell,
-	if the UE detects a DCI format by monitoring PDCCH according to a search space set with group index 0, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, on the serving cell at a first slot that is at least P symbols after the last symbol of the PDCCH with the DCI format, the UE sets the timer value to the value provided by searchSpaceSwitchingTimer-r16 if the UE detects a DCI format by monitoring PDCCH in any search space set
-	if the UE monitors PDCCH on a serving cell according to search space sets with group index 1, the UE starts monitoring PDCCH on the serving cell according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, on the serving cell at the beginning of the first slot that is at least P symbols after a slot where the timer expires or, if the UE is provided a search space set to monitor PDCCH for detecting a DCI format 2_0, after a last symbol of a remaining channel occupancy duration for the serving cell that is indicated by DCI format 2_0
A UE determines a slot and a symbol in the slot to start or stop PDCCH monitoring according to search space sets for a set of serving cells, provided by searchSpaceSwitchingGroupList-r16, based on the smallest SCS configuration  of the active BWPs in the set of serving cells and, if any, in the serving cell where the UE receives a PDCCH and detects a corresponding DCI format 2_0 triggering the start or stop of PDCCH monitoring according to search space sets.

*** Unchanged text is omitted ***

[bookmark: _Toc29894860][bookmark: _Toc29899159][bookmark: _Toc29899577][bookmark: _Toc29917316][bookmark: _Toc36498190][bookmark: _Toc12021490][bookmark: _Toc20311602][bookmark: _Toc26719427][bookmark: _Toc29894863][bookmark: _Toc29899162][bookmark: _Toc29899580][bookmark: _Toc29917319][bookmark: _Toc36498193]10.5	HARQ-ACK information for PUSCH transmissions
A UE can be configured a number of search space sets to monitor PDCCH for detecting a DCI format 0_1 with a DFI flag field and CRC scrambled with a CS-RNTI provided by cs-RNTI. The UE determines that the DCI format provides HARQ-ACK information for PUSCH transmissions whenbased on an XYZ DFI flag field value is set to ‘1’, as described in [5, TS 38.212], if a PUSCH transmission is configured by ConfiguredGrantConfig or is an activated PUSCH transmission configured by semiPersistentOnPUSCH.
The HARQ-ACK information corresponds to transport blocks in PUSCH transmissions for a number ofall HARQ processes provided by nrofHARQ-Processes for a serving cell of a PDCCH reception that provides DCI format 1_0_1 or, if DCI format 1_0_1 includes a carrier indicator field, for a serving cell indicated by a value of the carrier indicator field. 
For a PUSCH transmission configured by ConfiguredGrantConfig or for activated PUSCH transmissions configured by semiPersistentOnPUSCH, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission, or of any repetition of the PUSCH transmission, by a number of symbols provided by cg-minDFIDelay-r16.
For a PUSCH transmission scheduled by a DCI format, HARQ-ACK information for a transport block of a corresponding HARQ process number is valid if a first symbol of the PDCCH reception is after a last symbol of the PUSCH transmission by a number of symbols provided by cg-minDFIDelay-r16 or, if the PUSCH transmission is over multiple slots,
-	after a last symbol of the PUSCH transmission in a first slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is ACK.
-	after a last symbol of the PUSCH transmission in a last slot from the multiple slots by a number of symbols provided by cg-minDFIDelay-r16, if a value of the HARQ-ACK information is NACK.
*** Unchanged text is omitted ***

11.1.1	UE procedure for determining slot format
*** Unchanged text is omitted ***
For each serving cell in the set of serving cells, the UE can be provided: 
-	an identity of the serving cell by servingCellId
-	a location of a SFI-index field in DCI format 2_0 by positionInDCI
-	a set of slot format combinations by slotFormatCombinations, where each slot format combination in the set of slot format combinations includes 
-	one or more slot formats indicated by a respective slotFormats for the slot format combination, and 
-	a mapping for the slot format combination provided by slotFormats to a corresponding SFI-index field value in DCI format 2_0 provided by slotFormatCombinationId
-	for unpaired spectrum operation, a reference SCS configuration [image: ] by subcarrierSpacing and, when a supplementary UL carrier is configured for the serving cell, a reference SCS configuration [image: ] by subcarrierSpacing2 for the supplementary UL carrier
-	for paired spectrum operation, a reference SCS configuration [image: ] for a DL BWP by subcarrierSpacing and a reference SCS configuration [image: ] for an UL BWP by subcarrierSpacing2
-	a location of an available RB set indicator field in DCI format 2_0 that is
-  	one bit, if intraCellGuardBandDL-r16 for the serving cell indicates no intra-cell guard-bands are configured, where a value of '1' indicates that the serving cell is available for receptions, a value of '0' indicates that the serving cell is not available for receptions, by availableRB-SetPerCell-r16, and the serving cell remains available or unavailable for reception until the end of the indicated channel occupancy duration
-  	a bitmap having a one-to-one mapping with the RB sets [6, TS 38.214] of the serving cell, if intraCellGuardBandDL-r16 for the serving cell indicates intra-cell guard-bands are configured, where the bitmap includes  bits and  is the number of RB sets in the serving cell, a value of '10' indicates that an RB set is available for receptions, and a value of '01' indicates that an RB set is not available for receptions, by availableRB-SetPerCell-r16,. The RB set indicator field includes  bits where  is the number of RB sets in the serving cell. Aand an RB set remains available or unavailable for receptions until the end of the indicated channel occupancy duration
-	a location of a channel occupancy duration field in DCI format 2_0, by CO-DurationPerCell-r16, that indicates a remaining channel occupancy duration for the serving cell starting from a first symbol of a slot where the UE detects the DCI format 2_0 by providing a value from CO-DurationList-r16. The channel occupancy duration field includes  bits, where  is the number of values provided by CO-DurationList-r16. If CO-DurationPerCell-r16 is not provided, the remaining channel occupancy duration for the serving cell is a number of slots, starting from thea slot where the UE detects the DCI format 2_0, that the SFI-index field value provides corresponding slot formats
-	a location of a search space set group switching field in DCI format 2_0, by SearchSpaceSwitchTrigger-r16, that indicates a group from two groups of search space sets for PDCCH monitoring for scheduling on the serving cell as described in Clause 10.4.
*** Unchanged text is omitted ***

[bookmark: _Ref496621482][bookmark: _Toc12021494][bookmark: _Toc20311606][bookmark: _Toc26719431][bookmark: _Toc29894871][bookmark: _Toc29899170][bookmark: _Toc29899588][bookmark: _Toc29917324][bookmark: _Toc36498198]12	Bandwidth part operation 
*** Unchanged text is omitted ***
If a bandwidth part indicator field is configured in DCI format 0_1 and indicates an active UL BWP with different SCS configuration , or with different number   of RB sets, than a current active UL BWP, the UE determines an uplink frequency domain resource allocation Type 2 based on  bits and  bits that are generated by independently truncating or padding the  MSBs and the  LSBs [6, TS 38.214] of the frequency domain resource assignment field of DCI format 0_1, where truncation starts from the MSBs of the X bits or the Y bits, zero-padding prepends zeros to the X bits or the Y bits, and
-	if the indicated active UL BWP has SCS configuration  and the current active BWP has SCS configuration , the  MSBs are truncated to  bits, or
-	if the indicated active UL BWP has SCS configuration  and the current active BWP has SCS configuration , the  MSBs are zero-padded to  bits 
-	otherwise, the  MSBs are unchanged
and
-	the  LSBs are truncated or zero-padded to   bits where   is a number of RB sets configured for the indicated active UL BWP
A UE does not expect to detect a DCI format 1_1 or a DCI format 0_1 indicating respectively an active DL BWP or an active UL BWP change with the corresponding time domain resource assignment field providing a slot offset value for a PDSCH reception or PUSCH transmission that is smaller than a delay required by the UE for an active DL BWP change or UL BWP change [10, TS 38.133]. 
*** Unchanged text is omitted ***
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