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< Unchanged parts are omitted >
5.3.3.2	Encoding of 2-bit information




For , the code block is encoded according to Table 5.3.3.-2-1, where , , and  is the modulation order for the code block. 
Table 5.3.3.2-1: Encoding of 2-bit information 
	

	
Encoded bits 

	1
	


	2
	


	4
	


	6
	


	8
	



The "x" in Table 5.3.3.2-1 are placeholders for Clause 6.3.1.1 of [4, TS 38.211] to scramble the information bits in a way that maximizes the Euclidean distance of the modulation symbols carrying the information bits.
< Unchanged parts are omitted >

6.3	Uplink control information 
[bookmark: _Toc19798720][bookmark: _Toc26467191][bookmark: _Toc29326546][bookmark: _Toc29327696][bookmark: _Toc36045886][bookmark: _Toc36046146][bookmark: _Toc36046292][bookmark: _Toc45209209][bookmark: _Toc51852382][bookmark: _Toc83205849]6.3.1	Uplink control information on PUCCH
The procedure in this clause applies to PUCCH formats 2/3/4. 
[bookmark: OLE_LINK54][bookmark: _Toc19798722][bookmark: _Toc26467193][bookmark: _Toc29326548][bookmark: _Toc29327698][bookmark: _Toc36045888][bookmark: _Toc36046148][bookmark: _Toc36046294][bookmark: _Toc45209211][bookmark: _Toc51852384][bookmark: _Toc83205851]The following subclauses 6.3.1.2, 6.3.1.3, 6.3.1.5 and 6.3.1.6 apply regardless of whether the higher layer parameter UCI-MuxWithDifferentPriority is configured or not. The following subclauses 6.3.1.1, and 6.3.1.4 apply by assuming UCI-MuxWithDifferentPriority is not configured, or UCI-MuxWithDifferentPriority is configured and the UCIs for transmission on a PUCCH are of the same priority index, unless stated otherwise.
[bookmark: _Toc19798721][bookmark: _Toc26467192][bookmark: _Toc29326547][bookmark: _Toc29327697][bookmark: _Toc36045887][bookmark: _Toc36046147][bookmark: _Toc36046293][bookmark: _Toc45209210][bookmark: _Toc51852383][bookmark: _Toc83205850]6.3.1.1	UCI bit sequence generation
[bookmark: OLE_LINK51][bookmark: _Toc19798723][bookmark: _Toc26467194][bookmark: _Toc29326549][bookmark: _Toc29327699][bookmark: _Toc36045889][bookmark: _Toc36046149][bookmark: _Toc36046295][bookmark: _Toc45209212][bookmark: _Toc51852385][bookmark: _Toc83205852]< Unchanged parts are omitted >

6.3.1.1.2	CSI only
If cqi-BitsPerSubband is configured, this Clause 6.3.1.1.2 applies by taking Subband CQI as Subband differential CQI and replacing the corresponding number of bits 2 by 4.
The bitwidth for PMI of codebookType=typeI-SinglePanel with 2 CSI-RS ports is 2 for Rank=1 and 1 for Rank=2, according to Clause 5.2.2.2.1 in [6, TS 38.214].


The bitwidth for PMI of codebookType=typeI-SinglePanel with more than 2 CSI-RS ports is provided in Tables 6.3.1.1.2-1, where the values of and  are given by Clause 5.2.2.2.1 in [6, TS 38.214].
< Unchanged parts are omitted >

[bookmark: _Toc19798732][bookmark: _Toc26467203][bookmark: _Toc29326558][bookmark: _Toc29327708][bookmark: _Toc36045898][bookmark: _Toc36046158][bookmark: _Toc36046304][bookmark: _Toc45209221][bookmark: _Toc51852394][bookmark: _Toc83205861]6.3.1.1.4	HARQ-ACK only with different priority indexes
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0 and HARQ-ACK bits associated with priority index 1 are transmitted on a PUCCH with PUCCH format3/4, two UCI bit sequences are generated,  and , according to the following, where   and : 
-	the HARQ-ACK bits associated with priority index 1 are mapped to the UCI bit sequence , where   for , the HARQ-ACK bit sequence  is given by Clause 9.1 of [5, TS 38.213], and  is the number of HARQ-ACK bits associated with priority index 1; 
-	the HARQ-ACK bits associated with priority index 0 are mapped to the UCI bit sequence , where   for , the HARQ-ACK bit sequence  is given by Clause 9.1 of [5, TS 38.213], and  is the number of HARQ-ACK bits associated with priority index 0.
< Unchanged parts are omitted >

[bookmark: _Toc19798731][bookmark: _Toc26467202][bookmark: _Toc29326557][bookmark: _Toc29327707][bookmark: _Toc36045897][bookmark: _Toc36046157][bookmark: _Toc36046303][bookmark: _Toc45209220][bookmark: _Toc51852393][bookmark: _Toc83205860]6.3.1.4	Rate matching
[bookmark: _Toc19798736][bookmark: _Toc26467207][bookmark: _Toc29326562][bookmark: _Toc29327712][bookmark: _Toc36045902][bookmark: _Toc36046162][bookmark: _Toc36046308][bookmark: _Toc45209225][bookmark: _Toc51852398][bookmark: _Toc83205865]< Unchanged parts are omitted >
6.3.1.4.3	UCI with different priority indexes encoded by Polar code
The following procedure in this subclause 6.3.1.4.3 applies for PUCCH formats 3/4 if UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0 and HARQ-ACK bits associated with priority index 1 are transmitted on a PUCCH.
The input bit sequence to rate matching is  where  is the code block number, and  is the number of coded bits in code block number. 
Table 6.3.1.4.3-1: Rate matching output sequence length  for UCIs with different priority indexes
	UCIs for transmission on a PUCCH
	UCI for encoding
	Value of 

	HARQ-ACK of priority index 1, HARQ-ACK of priority index 0
	HARQ-ACK of priority index 1
	

	
	HARQ-ACK of priority index 0
	



Rate matching is performed according to Clause 5.4.1 by setting  and the rate matching output sequence length to , where  is the number of code blocks for UCI determined according to Clause 6.3.1.2.1 and the value of  is given by Table 6.3.1.4.3-1:
-	 is the number of bits for HARQ-ACK associated with priority index 1 for transmission on the current PUCCH;
[bookmark: OLE_LINK21]-	if , =11; otherwise,  is the number of CRC bits determined according to clause 6.3.1.2.1, where  equals  for the case of "HARQ-ACK of priority index 1, HARQ-ACK of priority index 0" in Table 6.3.1.4.3-1;
-	 is the configured maximum PUCCH coding rate of priority index 1;
-	 is given by Table 6.3.1.4-1.
The output bit sequence after rate matching is denoted as  where  is the length of rate matching output sequence in code block number. 

[bookmark: _Toc19798733][bookmark: _Toc26467204][bookmark: _Toc29326559][bookmark: _Toc29327709][bookmark: _Toc36045899][bookmark: _Toc36046159][bookmark: _Toc36046305][bookmark: _Toc45209222][bookmark: _Toc51852395][bookmark: _Toc83205862]6.3.1.4.4	UCI with different priority indexes encoded by channel coding of small block lengths
The following procedure in this subclause 6.3.1.4.4 applies for PUCCH formats 3/4 if UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0 and HARQ-ACK bits associated with priority index 1 are transmitted on a PUCCH. 
The input bit sequence to rate matching is .
The value of  is determined according to Table 6.3.1.4.3-1 by setting =0.
Rate matching is performed according to Clause 5.4.3 by setting the rate matching output sequence length . 
The output bit sequence after rate matching is denoted as . 
[bookmark: _Toc19798735][bookmark: _Toc26467206][bookmark: _Toc29326561][bookmark: _Toc29327711][bookmark: _Toc36045901][bookmark: _Toc36046161][bookmark: _Toc36046307][bookmark: _Toc45209224][bookmark: _Toc51852397][bookmark: _Toc83205864]< Unchanged parts are omitted >

6.3.1.6	Multiplexing of coded UCI bits to PUCCH






If CSI of two parts or UCIs with different priority indexes are transmitted on a PUCCH with PUCCH formats 3/4, the coded bits corresponding to UCI bit sequence  is denoted by and the coded bits corresponding to UCI bit sequence  is denoted by . The coded bit sequence , where , is generated according to the following.
< Unchanged parts are omitted >

6.3.2	Uplink control information on PUSCH
The following subclauses 6.3.2.2, 6.3.2.3, and 6.3.2.5 apply regardless of whether the higher layer parameter UCI-MuxWithDifferentPriority is configured or not. The following subclauses 6.3.2.1, 6.3.2.4, and 6.3.2.6 apply by assuming UCI-MuxWithDifferentPriority is not configured, or UCI-MuxWithDifferentPriority is configured and the UCIs for transmission on a PUSCH are of the same priority index, unless stated otherwise. In addition, subclauses 6.3.2.1.4, 6.3.2.4.1.5, 6.3.2.4.2.5 and 6.3.2.6 also apply if UCI-MuxWithDifferentPriority is configured, HARQ-ACKs are of the same priority index, and CG-UCI is of a different priority index with HARQ-ACK. 
[bookmark: _Toc19798737][bookmark: _Toc26467208][bookmark: _Toc29326563][bookmark: _Toc29327713][bookmark: _Toc36045903][bookmark: _Toc36046163][bookmark: _Toc36046309][bookmark: _Toc45209226][bookmark: _Toc51852399][bookmark: _Toc83205866]6.3.2.1	UCI bit sequence generation
[bookmark: _Toc19798739][bookmark: _Toc26467210][bookmark: _Toc29326565][bookmark: _Toc29327715][bookmark: _Toc36045905][bookmark: _Toc36046165][bookmark: _Toc36046311][bookmark: _Toc45209228][bookmark: _Toc51852401][bookmark: _Toc83205868]< Unchanged parts are omitted >

6.3.2.1.2	CSI 
[bookmark: _Toc29326566][bookmark: _Toc29327716][bookmark: _Toc36045906][bookmark: _Toc36046166][bookmark: _Toc36046312][bookmark: _Toc45209229][bookmark: _Toc51852402][bookmark: _Toc83205869]If cqi-BitsPerSubband is configured, this Clause 6.3.2.1.2 applies by taking Subband CQI as Subband differential CQI and replacing the corresponding number of bits 2 by 4.
The bitwidth for PMI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.
The bitwidth for RI/LI/CQI/CRI of codebookType=typeI-SinglePanel and codebookType=typeI-MultiPanel is specified in Clause 6.3.1.1.2.







The bitwidth for PMI of codebookType=typeII is provided in Tables 6.3.2.1.2-1, where the values of , , , , , , and  are given by Clause 5.2.2.2.3 in [6, TS 38.214].
< Unchanged parts are omitted >

6.3.2.1.3	CG-UCI
For CG-UCI bits transmitted on a CG PUSCH when the higher layer parameter cg-RetransmissionTimer is configured, the CG-UCI bit sequence  is determined as follows:
-	set   for  and , where the CG-UCI bit sequence  is given by Table 6.3.2.1.3-1, mapped in the order from upper part to lower part.
Table 6.3.2.1.3-1: Mapping order of CG-UCI fields
	Field
	Bitwidth

	HARQ process number
	4

	Redundancy version
	2

	New data indicator
	1

	Channel Occupancy Time (COT) sharing information
	 if both higher layer parameter ul-toDL-COT-SharingED-Threshold and higher layer parameter cg-COT-SharingList are configured, or if both higher layer parameter ue-SemiStaticChannelAccessConfig and higher layer parameter cg-COT-SharingList are configured, where C is the number of combinations configured in cg-COT-SharingList; 

1 if higher layer parameter ul-toDL-COT-SharingED-Threshold is not configured, and if higher layer parameter ue-SemiStaticChannelAccessConfig is not configured, and if higher layer parameter cg-COT-SharingOffset is configured;

0 otherwise; 

If a UE indicates COT sharing other than "no sharing" in a CG PUSCH within the UE's initiated COT, the UE should provide consistent COT sharing information in all the subsequent CG PUSCHs, if any, occurring within the same UE's initiated COT such that the same DL starting point and duration are maintained.



< Unchanged parts are omitted >

[bookmark: _Toc19798746][bookmark: _Toc26467217][bookmark: _Toc29326574][bookmark: _Toc29327724][bookmark: _Toc36045914][bookmark: _Toc36046174][bookmark: _Toc36046320][bookmark: _Toc45209237][bookmark: _Toc51852410][bookmark: _Toc83205877]6.3.2.1.5	UCI with different priority indexes
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH, the following UCI bit sequences are generated,, , and   if any, according to the following:
-	Set   for  and , where the HARQ-ACK bit sequence  is given by Clause 9.1 of [5, TS 38.213];
-	Set    for  and , where the HARQ-ACK bit sequence  is given by Clause 9.1 of [5, TS 38.213].
-	Set    for and , if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0 with UL-SCH, where the CSI part 1 sequence  is given by Table 6.3.2.1.2-6 by replacing , and the CSI fields of all CSI reports, in the order from upper part to lower part in Table 6.3.2.1.2-6, are mapped to the CSI part 1 sequence  starting with .
< Unchanged parts are omitted >

6.3.2.4	Rate matching
[bookmark: _Toc19798747][bookmark: _Toc26467218][bookmark: _Toc29326575][bookmark: _Toc29327725][bookmark: _Toc36045915][bookmark: _Toc36046175][bookmark: _Toc36046321][bookmark: _Toc45209238][bookmark: _Toc51852411][bookmark: _Toc83205878]6.3.2.4.1	UCI encoded by Polar code
[bookmark: _Toc19798774][bookmark: _Toc26467245][bookmark: _Toc29326606][bookmark: _Toc29327756][bookmark: _Toc36045946][bookmark: _Toc36046206][bookmark: _Toc36046352][bookmark: _Toc45209269][bookmark: _Toc51852443][bookmark: _Toc83205910]< Unchanged parts are omitted >
6.3.2.4.1.6	UCI with different priority indexes
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH: 
-	Perform rate matching for HARQ-ACK with priority index 1 according to subclause 6.3.2.4.1.1, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing  by .
-	Perform rate matching for HARQ-ACK with priority index 0 according to subclause 6.3.2.4.1.2, by taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing  by  and taking HARQ-ACK with priority index 1 as HARQ-ACK.
-	Perform rate matching for CSI part 1 according to subclause 6.3.2.4.1.3, by taking CSI part 1 as CSI part 2 and replacing  by , taking HARQ-ACK with priority index 0 as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0 with UL-SCH.
< Unchanged parts are omitted >

[bookmark: _Toc19798751][bookmark: _Toc26467222][bookmark: _Toc29326581][bookmark: _Toc29327731][bookmark: _Toc36045921][bookmark: _Toc36046181][bookmark: _Toc36046327][bookmark: _Toc45209244][bookmark: _Toc51852417][bookmark: _Toc83205884]6.3.2.4.2	UCI encoded by channel coding of small block lengths
< Unchanged parts are omitted >
6.3.2.4.2.6	UCI with different priority indexes
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH: 
-	Perform rate matching for HARQ-ACK with priority index 1 according to subclause 6.3.2.4.2.1, by taking HARQ-ACK with priority index 1 as HARQ-ACK and replacing  by .
-	Perform rate matching for HARQ-ACK with priority index 0 according to subclause 6.3.2.4.2.2, by taking HARQ-ACK with priority index 0 as CSI-part 1 and replacing  by  and taking HARQ-ACK with priority index 1 as HARQ-ACK.
-	Perform rate matching for CSI part 1 according to subclause 6.3.2.4.2.3, by taking CSI part 1 as CSI part 2 and replacing  by , taking HARQ-ACK with priority index 0 as CSI-part 1 and taking HARQ-ACK with priority index 1 as HARQ-ACK, if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0 with UL-SCH.
< Unchanged parts are omitted >

[bookmark: _Toc19798756][bookmark: _Toc26467227][bookmark: _Toc29326588][bookmark: _Toc29327738][bookmark: _Toc36045928][bookmark: _Toc36046188][bookmark: _Toc36046334][bookmark: _Toc45209251][bookmark: _Toc51852424][bookmark: _Toc83205891]6.3.2.7	Multiplexing of coded UCI bits with different priority indexes to PUSCH
If UCI-MuxWithDifferentPriority is configured, and HARQ-ACK bits associated with priority index 0, HARQ-ACK bits associated with priority index 1, and CSI part 1 if any are transmitted on a PUSCH, the coded UCI bits are multiplexed onto PUSCH according to the procedures in Clause 6.2.7 by taking HARQ-ACK with priority index 1 as HARQ-ACK and taking HARQ-ACK with priority index 0 as CSI part 1, and taking CSI part 1 as CSI part 2 if CSI part 1 is also transmitted on the PUSCH and the PUSCH is associated with priority index 0 with UL-SCH.
< Unchanged parts are omitted >

[bookmark: _Toc19798772][bookmark: _Toc26467243][bookmark: _Toc29326604][bookmark: _Toc29327754][bookmark: _Toc36045944][bookmark: _Toc36046204][bookmark: _Toc36046350][bookmark: _Toc45209267][bookmark: _Toc51852440][bookmark: _Toc83205907]7.3.1	DCI formats
< Unchanged parts are omitted >

7.3.1.1	DCI formats for scheduling of PUSCH 
[bookmark: _Toc19798775][bookmark: _Toc26467246][bookmark: _Toc29326607][bookmark: _Toc29327757][bookmark: _Toc36045947][bookmark: _Toc36046207][bookmark: _Toc36046353][bookmark: _Toc45209270][bookmark: _Toc51852444][bookmark: _Toc83205911]7.3.1.1.1	Format 0_0
< Unchanged parts are omitted >
Table 7.3.1.1.1-4A: Channel access type & CP extension if ChannelAccessMode-r16 = "semistatic" is provided 
	Bit field mapped to index
	Channel Access Type 
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, TS 38.211]
	Initiator of the channel occupancy associated with the UL transmission as described in Clause x.x in TS 37.213

	0
	No sensing as defined in Clause 4.3 in TS 37.213
	0
	gNB

	1
	No sensing as defined in Clause 4.3 in TS 37.213
	2
	gNB

	2
	9us sensing within a 25us interval as defined in Clause 4.3 in TS 37.213
	0
	gNB

	3
	Sensing as defined in Clause x.x in TS 37.213-
	-0
	UE


Note: Row index 3 is only applicable if ue-SemiStaticChannelAccessConfig is provided. Otherwise, the row is reserved. 
[bookmark: _Toc26467247][bookmark: _Toc29326608][bookmark: _Toc29327758][bookmark: _Toc36045948][bookmark: _Toc36046208][bookmark: _Toc36046354][bookmark: _Toc45209271][bookmark: _Toc51852445][bookmark: _Toc83205912]< Unchanged parts are omitted >

7.3.1.1.2	Format 0_1
DCI format 0_1 is used for the scheduling of one or multiple PUSCH in one cell, or indicating CG downlink feedback information (CG-DFI) to a UE. 
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Carrier indicator – 0 or 3 bits, as defined in Clause 10.1 of [5, TS38.213].
-	DFI flag – 0 or 1 bit
-	1 bit if the UE is configured to monitor DCI format 0_1 with CRC scrambled by CS-RNTI and for operation in a cell with shared spectrum channel access when the higher layer parameter cg-RetransmissionTimer is configured. For a DCI format 0_1 with CRC scrambled by CS-RNTI, the bit value of 0 indicates activating or releasing type 2 CG transmission and the bit value of 1 indicates CG-DFI. For a DCI format 0_1 with CRC scrambled by C-RNTI/SP-CSI-RNTI/MCS-C-RNTI and for operation in a cell with shared spectrum channel access, the bit is reserved.
-	0 bit otherwise; 
If DCI format 0_1 is used for indicating CG-DFI, all the remaining fields are set as follows:  
-	HARQ-ACK bitmap – 16 bits , where the order of the bitmap to HARQ process index mapping is such that HARQ process indices are mapped in ascending order from MSB to LSB of the bitmap. For each bit of the bitmap, value 1 indicates ACK, and value 0 indicates NACK. 
-	TPC command for scheduled PUSCH – 2 bits as defined in Clause 7.1.1 of [5, TS38.213]
-	All the remaining bits in format 0_1 are set to zero.
Otherwise, all the remaining fields are set as follows:
< Unchanged parts are omitted >
[bookmark: OLE_LINK31][bookmark: OLE_LINK32]Table 7.3.1.1.2-35: Allowed entries for DCI format 0_1 and DCI format 0_2, configured by higher layer parameter ul-AccessConfigListDCI-0-1 and ul-AccessConfigListDCI-0-2, respectively
	Entry index
	Channel Access Type 
	The CP extension T_"ext"  index defined in Clause 5.3.1 of [4, 38.211]
	CAPC

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	2
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	3
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	4
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	1

	5
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	2

	6
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	3

	7
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	4

	8
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	1

	9
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	2

	10
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	3

	11
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0
	4

	12
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	1

	13
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	2

	14
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	3

	15
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2
	4

	16
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	1

	17
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	2

	18
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	3

	19
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0
	4

	20
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	1

	21
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	2

	22
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	3

	23
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1
	4

	24
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	1

	25
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	2

	26
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	3

	27
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3
	4

	28
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	1

	29
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	2

	30
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	3

	31
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0
	4

	32
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	1

	33
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	2

	34
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	3

	35
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1
	4

	36
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	1

	37
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	2

	38
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	3

	39
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2
	4

	40
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	1

	41
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	2

	42
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	3

	43
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3
	4



[bookmark: _Toc29326609][bookmark: _Toc29327759][bookmark: _Toc36045949][bookmark: _Toc36046209][bookmark: _Toc36046355][bookmark: _Toc45209272][bookmark: _Toc51852446][bookmark: _Toc83205913]7.3.1.1.3	Format 0_2
DCI format 0_2 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_2 with CRC scrambled by C-RNTI or CS-RNTI or SP-CSI-RNTI or MCS-C-RNTI:
-	Identifier for DCI formats – 1 bit
-	The value of this bit field is always set to 0, indicating an UL DCI format
-	Carrier indicator – 0, 1, 2 or 3 bits determined by higher layer parameter carrierIndicatorSizeDCI-0-2, as defined in Clause 10.1 of [5, TS38.213].
< Unchanged parts are omitted >
-	DMRS sequence initialization – 0 or 1 bit
-	0 bit if the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is not configured or if transform precoder is enabled;
[bookmark: OLE_LINK42]-	1 bit if transform precoder is disabled and the higher layer parameter dmrs-SequenceInitializationDCI-0-2 is configured.
-	UL-SCH indicator – 1 bit. A value of "1" indicates UL-SCH shall be transmitted on the PUSCH and a value of "0" indicates UL-SCH shall not be transmitted on the PUSCH. Except for DCI format 0_2 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_2 with UL-SCH indicator of "0" and CSI request of all zero(s).
-	ChannelAccess-CPext-CAPC – 0, 1, 2, 3, 4, 5 or 6 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-0-2 or in Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; otherwise 0 bit. One or more entries from Table 7.3.1.1.2-35 are configured by the higher layer parameter ul-AccessConfigListDCI-0-2.
-	Open-loop power control parameter set indication – 0 or 1 or 2 bits. 
-	0 bit if the higher layer parameter p0-PUSCH-SetList is not configured;
-	1 or 2 bits otherwise,
-	1 bit if SRS resource indicator is present in the DCI format 0_2;
-	1 or 2 bits as determined by higher layer parameter olpc-ParameterSetDCI-0-2 if SRS resource indicator is not present in the DCI format 0_2;
[bookmark: _Toc19798779][bookmark: _Toc26467250][bookmark: _Toc29326612][bookmark: _Toc29327762][bookmark: _Toc36045952][bookmark: _Toc36046212][bookmark: _Toc36046358][bookmark: _Toc45209275][bookmark: _Toc51852449][bookmark: _Toc83205916]< Unchanged parts are omitted >

7.3.1.2.2	Format 1_1
DCI format 1_1 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format
< Unchanged parts are omitted >

-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as bits, where I is the number of entries in the higher layer parameter dl-DataToUL-ACK. 
	If higher layer parameter priorityIndicatorDCI-1-1 is configured, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for the other HARQ-ACK codebook on the same cell for PUCCH transmission, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 for the two HARQ-ACK codebooks are the same.
	If higher layer parameter pucch-sSCellDyn is configured, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 associated with one cell for PUCCH transmission is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 associated with the other cell for PUCCH transmision, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_1 associated with the two cells are the same.
-	One-shot HARQ-ACK request – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-HARQ-ACK-OneShotFeedback-r16 or pdsch-HARQ-ACK-enhType3List is configured;
-	0 bit otherwise.
-	Enhanced Type 3 codebook indicator - 0, 1, 2, or 3 bits. 
-	0 bit if pdsch-HARQ-ACK-enhType3DCIfield is not configured; 
-	 bits otherwise, where  is the number of entries in the higher layer parameter pdsch-HARQ-ACK-enhType3List.
	If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-enhType3DCIfield is replaced by pdsch-HARQ-ACK-enhType3DCIfield-secondaryPUCCHgroup if present for the secondary PUCCH group, and pdsch-HARQ-ACK-enhType3List is replaced by pdsch-HARQ-ACK-enhType3List-secondaryPUCCHgroup if present for the secondary PUCCH group.
-	PDSCH group index – 0 or 1 bit.
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic;
-	0 bit otherwise.
-	New feedback indicator – 0, 1 or 2 bits. 
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic and the higher layer parameter nfi-TotalDAI-Included is not configured; 
-	2 bits if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic and the higher layer parameter nfi-TotalDAI-Included=true; the MSB corresponds to the scheduled PDSCH group, and the LSB corresponds to the non-scheduled PDSCH group, as defined in [TS38.213] clause 9.1.3.3
-	0 bit otherwise. 
-	Number of requested PDSCH group(s) – 0 or 1 bit.
-	1 bit if the higher layer parameter pdsch-HARQ-ACK-Codebook-r16= enhancedDynamic;
-	0 bit otherwise.
-	HARQ-ACK retransmission indicator – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-HARQ-ACK-retx is configured.
-	0 bit otherwise.
	If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-retx is replaced by pdsch-HARQ-ACK-retx-secondaryPUCCHgroup if present for the secondary PUCCH group.

< Unchanged parts are omitted >
-	SCell dormancy indication – 0 bit if higher layer parameter dormancyGroupWithinActiveTime is not configured; otherwise 1, 2, 3, 4 or 5 bits bitmap determined according to higher layer parameter dormancyGroupWithinActiveTime, where each bit corresponds to one of the SCell group(s) configured by higher layers parameter dormancyGroupWithinActiveTime, with MSB to LSB of the bitmap corresponding to the first to last configured SCell group. The field is only present when this format is carried by PDCCH on the primary cell within DRX Active Time and the UE is configured with at least two DL BWPs for an SCell.
If one-shot HARQ-ACK request is not present or set to '0', and all bits of frequency domain resource assignment are set to 0 for resource allocation type 0 or set to 1 for resource allocation type 1 or set to 0 or 1 for dynamic switch resource allocation type, this field is reserved and the following fields among the fields above are used for SCell dormancy indication, where each bit corresponds to one of the configured SCell(s), with MSB to LSB of the following fields concatenated in the order below corresponding to the SCell with lowest to highest SCell index 
-	Modulation and coding scheme of transport block 1 
-	New data indicator of transport block 1 
-	Redundancy version of transport block 1 
-	HARQ process number 
-	Antenna port(s) 
-	DMRS sequence initialization
-	PUCCH Cell indicator – 0 or 1 bit.
-	1 bit if higher layer parameter pucch-sSCellDyn is configured.
-	0 bit otherwise.
If DCI formats 1_1 are monitored in multiple search spaces associated with multiple CORESETs in a BWP for scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_1 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_1 monitored in the multiple search spaces.
[bookmark: OLE_LINK29][bookmark: OLE_LINK30]< Unchanged parts are omitted >
Table 7.3.1.2.2-6: Allowed entries for DCI format 1_1 and DCI format 1_2, configured by higher layer parameter ul-AccessConfigListDCI-1-1 and ul-AccessConfigListDCI-1-2, respectively
	Entry index
	Channel Access Type 
	The CP extension Text  index defined in Clause 5.3.1 of [4, TS 38.211]

	0
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0

	1
	Type2C-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2

	2
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	0

	3
	Type2B-ULChannelAccess  defined in [clause 4.2.1.2.3 in 37.213]
	2

	4
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	0

	5
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	1

	6
	Type2A-ULChannelAccess defined in [clause 4.2.1.2.1 in 37.213]
	3

	7
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	0

	8
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	1

	9
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	2

	10
	Type1-ULChannelAccess defined in [clause 4.2.1.1 in 37.213]
	3


[bookmark: _Toc29326613][bookmark: _Toc29327763][bookmark: _Toc36045953][bookmark: _Toc36046213][bookmark: _Toc36046359][bookmark: _Toc45209276][bookmark: _Toc51852450][bookmark: _Toc83205917]< Unchanged parts are omitted >

7.3.1.2.3	Format 1_2
DCI format 1_2 is used for the scheduling of PDSCH in one cell. 
The following information is transmitted by means of the DCI format 1_2 with CRC scrambled by C-RNTI or CS-RNTI or MCS-C-RNTI: 
-	Identifier for DCI formats – 1 bits
-	The value of this bit field is always set to 1, indicating a DL DCI format.
< Unchanged parts are omitted >
-	PUCCH resource indicator – 0 or 1 or 2 or 3 bits determined by higher layer parameter numberOfBitsForPUCCH-ResourceIndicatorDCI-1-2
	If higher layer parameter pucch-sSCellPattern or pucch-sSCellDynDCI-1-2 is configured, if the bit width of the PUCCH resource indicator in DCI format 1_2 associated with one cell for PUCCH transmission is not equal to that of the PUCCH resource indicator in DCI format 1_2 associated with the other cell for PUCCH transmission, a number of most significant bits with value set to '0' are inserted to smaller PUCCH resource indicator until the bit width of the PUCCH resource indicator in DCI format 1_2 associated with the two cells for PUCCH transmissions are the same.
	If the UE is configured with a PUCCH-SCell, pucch-sSCellPattern is replaced by pucch-sSCellPattern-secondaryPUCCHgroup if present for the secondary PUCCH group.
-	PDSCH-to-HARQ_feedback timing indicator – 0, 1, 2, or 3 bits as defined in Clause 9.2.3 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter DL-DataToUL-ACK-DCI-1-2.
If higher layer parameter priorityIndicatorDCI-1-2 is configured, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_2 for one HARQ-ACK codebook is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_2 for the other HARQ-ACK codebook on the same cell for PUCCH transmission, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_2 for the two HARQ-ACK codebooks are the same.
	If higher layer parameter pucch-sSCellDynDCI-1-2 is configured, if the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_2 associated with one cell for PUCCH transmission is not equal to that of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_2 associated with the other cell for PUCCH transmision, a number of most significant bits with value set to '0' are inserted to smaller PDSCH-to-HARQ_feedback timing indicator until the bit width of the PDSCH-to-HARQ_feedback timing indicator in DCI format 1_2 associated with the two cells are the same.
-	One-shot HARQ-ACK request –0 or 1 bit.
-	1 bit if higher layer parameter pdsch-HARQ-ACK-OneShotFeedbackDCI-1-2 or pdsch-HARQ-ACK-enhType3DCI-1-2 is configured;
-	0 bit otherwise.
-	Enhanced Type 3 codebook indicator - 0, 1, 2, or 3 bits. 
-	0 bit if pdsch-HARQ-ACK-enhType3DCIfield is not configured; 
-	 bits otherwise, where  is the number of entries in the higher layer parameter pdsch-HARQ-ACK-enhType3List.
	If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-enhType3DCIfield is replaced by pdsch-HARQ-ACK-enhType3DCIfield-secondaryPUCCHgroup if present for the secondary PUCCH group, and pdsch-HARQ-ACK-enhType3List is replaced by pdsch-HARQ-ACK-enhType3List-secondaryPUCCHgroup if present for the secondary PUCCH group.
-	HARQ-ACK retransmission indicator – 0 or 1 bit.
-	1 bit if higher layer parameter pdsch-HARQ-ACK-retxDCI-1-2 is configured.
-	0 bit otherwise.
	If the UE is configured with a PUCCH-SCell, pdsch-HARQ-ACK-retxDCI-1-2 is replaced by pdsch-HARQ-ACK-retxDCI-1-2-secondaryPUCCHgroup if present for the secondary PUCCH group.
[bookmark: _GoBack]-	Antenna port(s) – 0, 4, 5, or 6 bits 
-	0 bit if higher layer parameter antennaPortsFieldPresenceDCI-1-2 is not configured;
-	Otherwise 4, 5 or 6 bits as defined by Tables 7.3.1.2.2-1/2/3/4, where the number of CDM groups without data of values 1, 2, and 3 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively. The antenna ports shall be determined according to the ordering of DMRS port(s) given by Tables 7.3.1.2.2-1/2/3/4. If a UE is configured with both dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2 and is configured with higher layer parameter antennaPortsFieldPresenceDCI-1-2, the bitwidth of this field equals, where  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeA-DCI-1-2 and  is the "Antenna ports" bitwidth derived according to dmrs-DownlinkForPDSCH-MappingTypeB-DCI-1-2. A number of  zeros are padded in the MSB of this field, if the mapping type of the PDSCH corresponds to the smaller value of  and .
If a UE is not configured with higher layer parameter antennaPortsFieldPresenceDCI-1-2, antenna port(s) are defined assuming bit field index value 0 in Tables 7.3.1.2.2-1/2/3/4.
< Unchanged parts are omitted >
-	Priority indicator – 0 bit if higher layer parameter priorityIndicatorDCI-1-2 is not configured; otherwise 1 bit as defined in Clause 9 in [5, TS 38.213].
-	ChannelAccess-CPext – 0, 1, 2, 3 or 4 bits. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter ul-AccessConfigListDCI-1-2 or in Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; otherwise 0 bit. One or more entries from Table 7.3.1.2.2-6 are configured by the higher layer parameter ul-AccessConfigListDCI-1-2.
-	PUCCH Cell indicator – 0 or 1 bit.
-	1 bit if higher layer parameter pucch-sSCellDynDCI-1-2 is configured.
-	0 bit otherwise.
If DCI formats 1_2 are monitored in multiple search spaces associated with multiple CORESETs in a BWP for scheduling the same serving cell, zeros shall be appended until the payload size of the DCI formats 1_2 monitored in the multiple search spaces equal to the maximum payload size of the DCI format 1_2 monitored in the multiple search spaces.
[bookmark: _Toc19798783][bookmark: _Toc26467254][bookmark: _Toc29326617][bookmark: _Toc29327767][bookmark: _Toc36045957][bookmark: _Toc36046217][bookmark: _Toc36046363][bookmark: _Toc45209280][bookmark: _Toc51852454][bookmark: _Toc83205921]< Unchanged parts are omitted >

image1.wmf
2

=

K


oleObject1.bin

image2.wmf
2

mod

)

 

(

1

0

2

c

c

c

+

=


oleObject2.bin

image3.wmf
m

Q

N

3

=


oleObject3.bin

image4.wmf
m

Q


oleObject4.bin

image5.wmf
m

Q


oleObject5.bin

image6.wmf
1

2

1

0

,...,

,

,

-

N

d

d

d

d


oleObject6.bin

image7.wmf
]

 

 

[

2

1

0

c

c

c


oleObject7.bin

image8.wmf
]

 

 

 

 

 

[

2

1

0

2

1

0

c

c

c

c

c

c


oleObject8.bin

image9.wmf
 x x]

 

 x x 

 

 x x  

 

[

2

1

0

2

1

0

c

c

c

c

c

c


oleObject9.bin

image10.wmf
 x x x x]

 

 x x x x  

 

 x x x x  

 

[

2

1

0

2

1

0

c

c

c

c

c

c


oleObject10.bin

image11.wmf
x]

x

x

x

x

 x

 

x  

x

x

x

x

 x

 

x  

x

x

x

x

 x

 

[

2

1

0

2

1

0

c

c

c

c

c

c


oleObject11.bin

image12.wmf
(

)

2

1

,

N

N


oleObject12.bin

image13.wmf
(

)

2

1

,

O

O


oleObject13.bin

image14.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject14.bin

image15.wmf
)

1

(

1

)

1

(

3

)

1

(

2

)

1

(

1

)

1

(

0

)

1

(

,...,

,

,

,

-

G

g

g

g

g

g


oleObject15.bin

image16.wmf
)

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

,...,

,

,

,

-

A

a

a

a

a

a


oleObject16.bin

image17.wmf
)

2

(

1

)

2

(

3

)

2

(

2

)

2

(

1

)

2

(

0

)

2

(

,...,

,

,

,

-

G

g

g

g

g

g


oleObject17.bin

image18.wmf
1

3

2

1

0

,...,

,

,

,

-

G

g

g

g

g

g


oleObject18.bin

image19.wmf
)

2

(

)

1

(

G

G

G

+

=


oleObject19.bin

oleObject20.bin

oleObject21.bin

image20.wmf
L


oleObject22.bin

image21.wmf
PSK

N


oleObject23.bin

image22.wmf
1

M


oleObject24.bin

image23.wmf
2

M


oleObject25.bin

image24.wmf
(

)

2

K


oleObject26.bin

image25.wmf
é

ù

)

(

log

2

I


oleObject27.bin

