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In this contribution set of (non-controversial) corrections to 38.212 are proposed. Text proposals are given on the following pages.

In general, the naming of the RRC parameters need to be aligned to 38.331.

5.2.1
Polar coding

The input bit sequence to the code block segmentation is denoted by 
[image: image1.wmf]1

3

2

1

0

,...,

,

,

,

-

A

a

a

a

a

a

, where 
[image: image2.wmf]0

>

A

. 
if 
[image: image3.wmf]1

=

seg

I
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The sequence 
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 is used to calculate the CRC parity bits 
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 according to Subclause 5.1 with a generator polynomial of length 
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The value of 
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 is no larger than 1706.
5.2.2
Low density parity check coding

The input bit sequence to the code block segmentation is denoted by 
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Total number of code blocks C is determined by:
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Number of code blocks: 
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The bits output from code block segmentation, code-block CRC attachment, and filler-bit insertion are denoted by
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The number of bits 
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find the minimum value of 
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 in all sets of lifting sizes in Table 5.3.2-1, denoted as 
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The bit sequence 
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 is used to calculate the CRC parity bits 
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 according to Subclause 5.1 with the generator polynomial 
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-- Insertion of filler bits
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7.1.1
PBCH payload generation

Denote the bits in a transport block delivered to layer 1 by 
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[image: image80.wmf]0

a

 is mapped to the most significant bit of the transport block as defined in Subclause [6.1.4] of [8, TS38.321].
Generate the following additional timing related PBCH payload bits 
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where 
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 is the number of candidate SS/PBCH blocks in a half frame according to Subclause 4.1 of [5, TS38.213], and the value of 
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Table 7.1.1-1: Value of PBCH payload interleaver pattern 
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7.3.1.1.2
Format 0_1
DCI format 0_1 is used for the scheduling of PUSCH in one cell. 

The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by C-RNTI:
-
Carrier indicator – 0 or 3 bits, as defined in Subclause x.x of [5, TS38.213].
-
UL/SUL indicator – 0 bit for UEs not configured with SUL in the cell or UEs configured with SUL in the cell but only PUCCH carrier in the cell is configured for PUSCH transmission; 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1.

-
Identifier for DCI formats – 1 bit
-
The value of this bit field is always set to 0, indicating an UL DCI format
-
Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as 
[image: image127.wmf]é

ù

)

(

log

BWP

2

n

bits, where 
-

[image: image128.wmf]1

RRC

BWP,

BWP

+

=

n

n

 if the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;
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 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
-
Frequency domain resource assignment – number of bits determined by the following, where 
[image: image131.wmf]BWP

UL,

RB

N

 is the size of the active bandwidth part:
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 bits if only resource allocation type 0 is configured, where 
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 is defined in Subclause 6.1.2.2.1 of [6, TS38.214], 
-

[image: image134.wmf]é

ù

)

2

/

)

1

(

(

log

BWP

UL,

RB

BWP

UL,

RB

2

+

N

N

bits if only resource allocation type 1 is configured, or 
-

[image: image135.wmf]é

ù

(

)

1

,

 

)

2

/

)

1

(

(

log

max

RBG

BWP

UL,

RB

BWP

UL,

RB

2

+

+

N

N

N

 bits if both resource allocation type 0 and 1 are configured.
-
If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-
For resource allocation type 0, the 
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 LSBs provide the resource allocation as defined in Subclause 6.1.2.2.1 of [6, TS38.214].
-
For resource allocation type 1, the 
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 LSBs provide the resource allocation as follows:
-
For PUSCH hopping with resource allocation type 1:

-
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 MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS38.214], where 
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 if the higher layer parameter Frequency-hopping-offsets-set contains four offset values
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 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]

-
For non-PUSCH hopping with resource allocation type 1:

-
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 bits provides the frequency domain resource allocation according to Subclause 6.1.2.2.2 of [6, TS38.214]

-
Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 6.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as 
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bits, where I the number of entries in the higher layer parameter pusch-AllocationList.
-
VRB-to-PRB mapping – 0 or 1 bit


-
0 bit if only resource allocation type 0 is configured or if PUSCH-tp=Enabled;


-
1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3.1.7 of [4, TS38.211].
-
Frequency hopping flag – 0 or 1 bit as defined in Table 7.3.1.1.2-34

-
0 bit if only resource allocation type 0 is configured;


-
1 bit otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS38.214].
-
Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits
-
1st downlink assignment index – 1 or 2 bits
-
1 bit for semi-static HARQ-ACK codebook;

-
2 bits for dynamic HARQ-ACK codebook.

-
2nd downlink assignment index – 0 or 2 bits
-
2 bits for dynamic HARQ-ACK codebook with two HARQ-ACK sub-codebooks;

-
0 bit otherwise. 
-
TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS38.213]
-
SRS resource indicator –
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 bits, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook' or 'NonCodeBook', and 
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 is the maximum number of supported layers for the PUSCH.
-

[image: image148.wmf]{

}

ú

ú

ú

ù

ê

ê

ê

é

÷

÷

ø

ö

ç

ç

è

æ

÷

÷

ø

ö

ç

ç

è

æ

å

=

SRS

max

,

min

1

SRS

2

log

N

L

k

k

N

 bits for non-codebook based PUSCH transmission according to Tables 7.3.1.1.2-28/29/30/31, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'NonCodeBook';
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 bits for codebook based PUSCH transmission according to Tables 7.3.1.1.2-32, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter SRS-SetUse of value 'CodeBook'.

-
Precoding information and number of layers – number of bits determined by the following:


-
0 bits if the higher layer parameter ulTxConfig = NonCodeBook;
-
0 bits for 1 antenna port and if the higher layer parameter ulTxConfig = Codebook;

-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters PUSCH-tp, ULmaxRank, and ULCodebookSubset;

-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset;

-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if ulTxConfig = Codebook, and according to the values of higher layer parameters ULmaxRank and ULCodebookSubset.
-
Antenna ports – number of bits determined by the following
-
2 bits as defined by Tables 7.3.1.1.2-6, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1;

-
4 bits as defined by Tables 7.3.1.1.2-7, if PUSCH-tp=Enabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2;

-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if SRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if SRS-SetUse = CodeBook;

-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if PUSCH-tp=Disabled, UL-DMRS-config-type=1, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if SRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if SRS-SetUse = CodeBook;

-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=1, and the value of rank is determined according to the SRS resource indicator field if SRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if SRS-SetUse = CodeBook;

-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if PUSCH-tp=Disabled, UL-DMRS-config-type=2, and UL-DMRS-max-len=2, and the value of rank is determined according to the SRS resource indicator field if SRS-SetUse = NonCodeBook and according to the Precoding information and number of layers field if SRS-SetUse = CodeBook.

where the number of CDM groups without data of values 1, 2, and 3 in Tables 7.3.1.1.2-6 to 7.3.1.1.2-23 refers to CDM groups {0}, {0,1}, and {0, 1,2} respectively.
-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 
for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24
. This bit field may also indicate the associated CSI-RS according to Subclause 6.1.1.2 of [6, TS38.214].
-
CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter ReportTriggerSize.
-
CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for PUSCH.
-
PTRS-DMRS association – number of bits determined as follows

-
0 bit if UL-PTRS-present=OFF and PUSCH-tp=Disabled, or if PUSCH-tp=Enabled;
-
2 bits otherwise, where Table 7.3.1.1.2-25 and 7.3.1.1.2-26 are used to indicate the association between PTRS port(s) and DMRS port(s) for UL-PTRS-ports = 1 and UL-PTRS-ports = 2 respectively, and the DMRS ports are indicated by the Antenna ports field.
-
beta_offset indicator – 0 if the higher layer parameter dynamic in uci-on-PUSCH is not configured; otherwise 2 bits as defined by Table 9.3-3 in [5, TS38.213].
-
DMRS sequence initialization – 0 if the higher layer parameter PUSCH-tp=Enabled or 1 bit if the higher layer parameter PUSCH-tp=Disabled for 
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n

 selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by CS-RNTI:
-
XXX – x bit
The following information is transmitted by means of the DCI format 0_1 with CRC scrambled by SP-CSI-RNTI:
-
XXX – x bit
For a UE configured with SUL in a cell, if PUSCH is configured to be transmitted on both the SUL and the non-SUL of the cell and if the number of information bits in format 0_1 for the SUL is not equal to the number of information bits in format 0_1 for the non-SUL, zeros shall be appended to smaller format 0_1 until the payload size equals that of the larger format 0_1.
Table 7.3.1.1.2-1: Bandwidth part indicator 
	Value of BWP indicator field
	Bandwidth part

	1 bit
	2 bits
	

	0 
	00
	First bandwidth part configured by higher layers

	1
	01
	Second bandwidth part configured by higher layers

	
	10
	Third bandwidth part configured by higher layers

	
	11
	Fourth bandwidth part configured by higher layers


Table 7.3.1.1.2-2: Precoding information and number of layers, for 4 antenna ports, if PUSCH-tp=Disabled and ULmaxRank = 2 or 3 or 4
	Bit field mapped to index
	ULCodebookSubset = fullAndPartialAndNonCoherent
	Bit field mapped to index
	ULCodebookSubset = partialAndNonCoherent
	Bit field mapped to index
	ULCodebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0
	4
	2 layers: TPMI=0

	…
	…
	…
	…
	…
	…

	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5
	9
	2 layers: TPMI=5

	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0
	10
	3 layers: TPMI=0

	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0
	11
	4 layers: TPMI=0

	12
	1 layer: TPMI=4
	12
	1 layer: TPMI=4
	12-15
	reserved

	…
	…
	…
	…
	
	

	19
	1 layer: TPMI=11
	19
	1 layer: TPMI=11
	
	

	20
	2 layers: TPMI=6
	20
	2 layers: TPMI=6
	
	

	…
	…
	…
	…
	
	

	27
	2 layers: TPMI=13
	27
	2 layers: TPMI=13
	
	

	28
	3 layers: TPMI=1
	28
	3 layers: TPMI=1
	
	

	29
	3 layers: TPMI=2
	29
	3 layers: TPMI=2
	
	

	30
	4 layers: TPMI=1
	30
	4 layers: TPMI=1
	
	

	31
	4 layers: TPMI=2
	31
	4 layers: TPMI=2
	
	

	32
	1 layers: TPMI=12
	
	
	
	

	…
	…
	
	
	
	

	47
	1 layers: TPMI=27
	
	
	
	

	48
	2 layers: TPMI=14
	
	
	
	

	…
	…
	
	
	
	

	55
	2 layers: TPMI=21
	
	
	
	

	56
	3 layers: TPMI=3
	
	
	
	

	…
	…
	
	
	
	

	59
	3 layers: TPMI=6
	
	
	
	

	60
	4 layers: TPMI=3
	
	
	
	

	61
	4 layers: TPMI=4
	
	
	
	

	62-63
	reserved
	
	
	
	


Table 7.3.1.1.2-3: Precoding information and number of layers for 4 antenna ports, if PUSCH-tp= Enabled, or if PUSCH-tp= Disabled and ULmaxRank = 1
	Bit field mapped to index
	ULCodebookSubset = fullAndPartialAndNonCoherent
	Bit field mapped to index
	ULCodebookSubset = partialAndNonCoherent
	Bit field mapped to index
	ULCodebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	…
	…
	…
	…
	…
	…

	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3
	3
	1 layer: TPMI=3

	4
	1 layer: TPMI=4
	4
	1 layer: TPMI=4
	
	

	…
	…
	…
	…
	
	

	11
	1 layer: TPMI=11
	11
	1 layer: TPMI=11
	
	

	12
	1 layers: TPMI=12
	12-15
	reserved
	
	

	…
	…
	
	
	
	

	27
	1 layers: TPMI=27
	
	
	
	

	28-31
	reserved
	
	
	
	


Table 7.3.1.1.2-4: Precoding information and number of layers, for 2 antenna ports, if PUSCH-tp=Disabled and ULmaxRank = 2
	Bit field mapped to index
	ULCodebookSubset = fullAndPartialAndNonCoherent
	Bit field mapped to index
	ULCodebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	2 layers: TPMI=0
	2
	2 layers: TPMI=0

	3
	1 layer: TPMI=2
	3
	reserved

	4
	1 layer: TPMI=3
	
	

	5
	1 layer: TPMI=4
	
	

	6
	1 layer: TPMI=5
	
	

	7
	2 layers: TPMI=1
	
	

	8
	2 layers: TPMI=2
	
	

	9-15
	reserved
	
	


Table 7.3.1.1.2-5: Precoding information and number of layers, for 2 antenna ports, if PUSCH-tp= Enabled, or if PUSCH-tp= Disabled and ULmaxRank = 1
	Bit field mapped to index
	ULCodebookSubset = fullAndPartialAndNonCoherent
	Bit field mapped to index
	ULCodebookSubset = nonCoherent

	0
	1 layer: TPMI=0
	0
	1 layer: TPMI=0

	1
	1 layer: TPMI=1
	1
	1 layer: TPMI=1

	2
	1 layer: TPMI=2
	
	

	3
	1 layer: TPMI=3
	
	

	4
	1 layer: TPMI=4
	
	

	5
	1 layer: TPMI=5
	
	

	6-7
	reserved
	
	


Table 7.3.1.1.2-6: Antenna port(s), PUSCH-tp=Enabled, UL-DMRS-config-type=1, UL-DMRS-max-len=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0

	1
	2
	1

	2
	2
	2

	3
	2
	3


Table 7.3.1.1.2-7: Antenna port(s), PUSCH-tp=Enabled, UL-DMRS-config-type=1, UL-DMRS-max-len=2

	Value
	Number of DMRS CDM group(s) without data 
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0
	1

	1
	2
	1
	1

	2
	2
	2
	1

	3
	2
	3
	1

	4
	2
	0
	2

	5
	2
	1
	2

	6
	2
	2
	2

	7
	2
	3
	2

	8
	2
	4
	2

	9
	2
	5
	2

	10
	2
	6
	2

	11
	2
	7
	2

	12-15
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-8: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=1, rank = 1

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6-7
	Reserved
	Reserved


Table 7.3.1.1.2-9: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=1, rank = 2

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	2
	0,2

	4-7
	Reserved
	Reserved


Table 7.3.1.1.2-10: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=1, rank = 3

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	2-7
	Reserved
	Reserved


Table 7.3.1.1.2-11: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=1, rank = 4

	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	2-7
	Reserved
	Reserved


Table 7.3.1.1.2-12: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=2, rank = 1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	2
	0
	2

	7
	2
	1
	2

	8
	2
	2
	2

	9
	2
	3
	2

	10
	2
	4
	2

	11
	2
	5
	2

	12
	2
	6
	2

	13
	2
	7
	2

	14-15
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-13: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=2, rank = 2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	2
	0,2
	1

	4
	2
	0,1
	2

	5
	2
	2,3
	2

	6
	2
	4,5
	2

	7
	2
	6,7
	2

	8
	2
	0,4
	2

	9
	2
	2,6
	2

	10-15
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-14: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=2, rank = 3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	2
	0,1,4
	2

	2
	2
	2,3,6
	2

	3-15
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-15: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=1, UL-DMRS-max-len=2, rank = 4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	2
	0,1,4,5
	2

	2
	2
	2,3,6,7
	2

	3
	2
	0,2,4,6
	2

	4-15
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-16: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=1, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6
	3
	0

	7
	3
	1

	8
	3
	2

	9
	3
	3

	10
	3
	4

	11
	3
	5

	12-15
	Reserved
	Reserved


Table 7.3.1.1.2-17: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=1, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	3
	0,1

	4
	3
	2,3

	5
	3
	4,5

	6
	2
	0,2

	7-15
	Reserved
	Reserved


Table 7.3.1.1.2-18: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=1, rank =3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-2

	1
	3
	0-2

	2
	3
	3-5

	3-15
	Reserved
	Reserved


Table 7.3.1.1.2-19: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=1, rank =4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	2
	0-3

	1
	3
	0-3

	2-15
	Reserved
	Reserved


Table 7.3.1.1.2-20: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=2, rank=1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0
	1

	1
	1
	1
	1

	2
	2
	0
	1

	3
	2
	1
	1

	4
	2
	2
	1

	5
	2
	3
	1

	6
	3
	0
	1

	7
	3
	1
	1

	8
	3
	2
	1

	9
	3
	3
	1

	10
	3
	4
	1

	11
	3
	5
	1

	12
	3
	0
	2

	13
	3
	1
	2

	14
	3
	2
	2

	15
	3
	3
	2

	16
	3
	4
	2

	17
	3
	5
	2

	18
	3
	6
	2

	19
	3
	7
	2

	20
	3
	8
	2

	21
	3
	9
	2

	22
	3
	10
	2

	23
	3
	11
	2

	24
	1
	0
	2

	25
	1
	1
	2

	26
	1
	6
	2

	27
	1
	7
	2

	28-31
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-21: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=2, rank=2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	1
	0,1
	1

	1
	2
	0,1
	1

	2
	2
	2,3
	1

	3
	3
	0,1
	1

	4
	3
	2,3
	1

	5
	3
	4,5
	1

	6
	2
	0,2
	1

	7
	3
	0,1
	2

	8
	3
	2,3
	2

	9
	3
	4,5
	2

	10
	3
	6,7
	2

	11
	3
	8,9
	2

	12
	3
	10,11
	2

	13
	1
	0,1
	2

	14
	1
	6,7
	2

	15
	2
	0,1
	2

	16
	2
	2,3
	2

	17
	2
	6,7
	2

	18
	2
	8,9
	2

	19-31
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-22: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=2, rank=3
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-2
	1

	1
	3
	0-2
	1

	2
	3
	3-5
	1

	3
	3
	0,1,6
	2

	4
	3
	2,3,8
	2

	5
	3
	4,5,10
	2

	6-31
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-23: Antenna port(s), PUSCH-tp=Disabled, UL-DMRS-config-type=2, UL-DMRS-max-len=2, rank=4
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)
	Number of front-load symbols

	0
	2
	0-3
	1

	1
	3
	0-3
	1

	2
	3
	0,1,6,7
	2

	3
	3
	2,3,8,9
	2

	4
	3
	4,5,10,11
	2

	5-31
	Reserved
	Reserved
	Reserved


Table 7.3.1.1.2-24: SRS request 
	Value of SRS request field
	SRS resource set

	00
	

	01
	

	10
	

	11
	


Table 7.3.1.1.2-25: PTRS-DMRS association for UL PTRS port 0, UL-PTRS-ports = 1 
	Value
	DMRS port

	0
	0

	1
	1

	2
	2

	3
	3


Table 7.3.1.1.2-26: PTRS-DMRS association for UL PTRS ports 0 and 1, UL-PTRS-ports = 2

	Value of MSB
	DMRS port
	
	Value of LSB
	DMRS port

	0
	1st DMRS port transmitting layers corresponding to SRS port 0 and 2
	
	0
	1st DMRS port transmitting layers corresponding to SRS port 1 and 3

	1
	2nd DMRS port transmitting layers corresponding to SRS port 0 and 2
	
	1
	2nd DMRS port transmitting layers corresponding to SRS port 1 and 3


Table 7.3.1.1.2-27: void 
Table 7.3.1.1.2-28: SRI indication for non-codebook based PUSCH transmission, 
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	
	
	2
	2
	2
	2

	
	
	3
	reserved
	3
	3


Table 7.3.1.1.2-29: SRI indication for non-codebook based PUSCH transmission, 
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6-7
	reserved
	6
	0,3

	
	
	
	
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10-15
	reserved


Table 7.3.1.1.2-30: SRI indication for non-codebook based PUSCH transmission, 
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	0
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	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14-15
	reserved


Table 7.3.1.1.2-31: SRI indication for non-codebook based PUSCH transmission, 
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	0
	0
	0
	0
	0
	0

	1
	1
	1
	1
	1
	1

	2
	0,1
	2
	2
	2
	2

	3
	reserved
	3
	0,1
	3
	3

	
	
	4
	0,2
	4
	0,1

	
	
	5
	1,2
	5
	0,2

	
	
	6
	0,1,2
	6
	0,3

	
	
	7
	reserved
	7
	1,2

	
	
	
	
	8
	1,3

	
	
	
	
	9
	2,3

	
	
	
	
	10
	0,1,2

	
	
	
	
	11
	0,1,3

	
	
	
	
	12
	0,2,3

	
	
	
	
	13
	1,2,3

	
	
	
	
	14
	0,1,2,3

	
	
	
	
	15
	reserved


Table 7.3.1.1.2-32: SRI indication for codebook based PUSCH transmission
	Bit field mapped to index
	SRI(s), 
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	0
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	1
	1


Table 7.3.1.1.2-33: VRB-to-PRB mapping

	Bit field mapped to index
	VRB-to-PRB mapping

	0
	Non-interleaved

	1
	Interleaved


Table 7.3.1.1.2-34: Frequency hopping indication

	Bit field mapped to index
	PUSCH frequency hopping

	0
	disabled

	1
	enabled


7.3.1.2
DCI formats for scheduling of PDSCH 
7.3.1.2.1
Format 1_0
DCI format 1_0 is used for the scheduling of PDSCH in one DL cell. 

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by C-RNTI:
-
Identifier for DCI formats – 1 bits

-
The value of this bit field is always set to 1, indicating a DL DCI format
-
Frequency domain resource assignment –
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-
the total number of different DCI sizes monitored per slot is no more than 4, and 



-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3
-
Time domain resource assignment – X bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-
VRB-to-PRB mapping – 1 bit according to Table 7.3.1.1.2-33
-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits
-
Downlink assignment index – 2 bits as defined in Subclause 9.1.3 of [5, TS38.213], as counter DAI
-
TPC command for scheduled PUCCH – [2] bits as defined in Subclause 7.2.1 of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-
PDSCH-to-HARQ_feedback timing indicator – [3] bits as defined in Subclause 9.2.3 of [5, TS38.213] 
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by P-RNTI:

· Short Messages Indicator – 1 bit. This bit is used to indicate whether the short message only or scheduling information only is carried in the Paging DCI.

The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by SI-RNTI:
-
XXX – x bit
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by RA-RNTI:
-
Identifier for DCI formats – 1 bit, reserved

-
Frequency domain resource assignment –
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 is the size of the initial bandwidth part in case DCI format 1_0 is monitored in the common search space in CORESET 0
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 is the size of the active bandwidth part in case DCI format 1_0 is monitored in the UE specific search space and satisfying



-
the total number of different DCI sizes monitored per slot is no more than 4, and 



-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3
-
Time domain resource assignment – X bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-
VRB-to-PRB mapping – 1 bit as defined in Table 7.3.1.1.2-33
-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1

-
New data indicator – 1 bit, reserved

-
Redundancy version – 2 bits, reserved

-
HARQ process number – 4 bits, reserved

-
Downlink assignment index – 2 bits, reserved

-
TPC command for scheduled PUCCH – 2 bits, reserved

-
PUCCH resource indicator – 3 bits, reserved

-
PDSCH-to-HARQ_feedback timing indicator – 3 bits, reserved
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by TC-RNTI:
-
Identifier for DCI formats – 1 bit
-
The value of this bit field is always set to 1, indicating a DL DCI format
-
Frequency domain resource assignment –
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 is the size of the initial bandwidth part in case DCI format 1_0 is monitored in the common search space in CORESET 0
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 is the size of the active bandwidth part in case DCI format 0_0 is monitored in the UE specific search space and satisfying



-
the total number of different DCI sizes monitored per slot is no more than 4, and 



-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3
-
Time domain resource assignment – X bits as defined in Subclause 5.1.2.1 of [6, TS38.214]
-
VRB-to-PRB mapping – 1 bit
-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3 of [6, TS38.214], using Table 5.1.3.1-1

-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits
-
Downlink assignment index – 2 bits, reserved

-
TPC command for scheduled PUCCH – 2 bits as defined in Subclause 7.2.1 of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]

-
PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause x.x of [5, TS38.213]
The following information is transmitted by means of the DCI format 1_0 with CRC scrambled by CS-RNTI:
-
XXX – x bit
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:
-
Carrier indicator – 0 or 3 bits as defined in Subclause x.x of [5, TS38.213].
-
Identifier for DCI formats – 1 bits

-
The value of this bit field is always set to 1, indicating a DL DCI format
-
Bandwidth part indicator – 0, 1 or 2 bits as defined in Table 7.3.1.1.2-1. The bitwidth for this field is determined as 
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 if the higher layer parameter BandwidthPart-Config configures up to 3 bandwidth parts and the initial bandwidth part is not included in higher layer parameter BandwidthPart-Config;

-
otherwise 
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 is the number of configured bandwidth parts according to higher layer parameter BandwidthPart-Config.
-
Frequency domain resource assignment – number of bits determined by the following, where 
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 is defined in Subclause 5.1.2.2.1 of [6, TS38.214], 
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 bits if both resource allocation type 0 and 1 are configured.
-
If both resource allocation type 0 and 1 are configured, the MSB bit is used to indicate resource allocation type 0 or resource allocation type 1, where the bit value of 0 indicates resource allocation type 0 and the bit value of 1 indicates resource allocation type 1. 
-
For resource allocation type 0, the
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 LSBs provide the resource allocation as defined in Subclause 5.1.2.2.1 of [6, TS38.214].
-
For resource allocation type 1, the 
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 LSBs provide the resource allocation as defined in Subclause 5.1.2.2.2 of [6, TS38.214]
-
Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 5.1.2.1 of [6, TS38.214]. The bitwidth for this field is determined as 
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-
VRB-to-PRB mapping – 0 or 1 bit

-
0 bit if only resource allocation type 0 is configured;


-
1 bit according to Table 7.3.1.1.2-33 otherwise, only applicable to resource allocation type 1, as defined in Subclause 7.3.1.6 of [4, TS38.211].
-
PRB bundling size indicator – 0 bit if the higher layer parameter PRB_bundling is not configured or is set to ‘static’, or 1 bit if the higher layer parameter PRB_bundling is set to ‘dynamic’, according to Subclause 5.1.2.3 of [6, TS38.214].
-
Rate matching indicator – 0, 1, or 2 bits according to higher layer parameter rate-match-PDSCH-resource-set.
-
ZP CSI-RS trigger – 0, 1, or 2 bits as defined in Subclause 5.1.4.2 of [6, TS38.214]. The bitwidth for this field is determined as  
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 is the number of ZP CSI-RS resource sets in the higher layer parameter [ZP-CSI-RS-ResourceConfigList].
For transport block 1: 
-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3.1 of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
For transport block 2 (only present if Number-MCS-HARQ-DL-DCI equals 2): 
-
Modulation and coding scheme – 5 bits as defined in Subclause 5.1.3.1 of [6, TS38.214]
-
New data indicator – 1 bit
-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits
-
Downlink assignment index – number of bits as defined in the following

-
4 bits if more than one serving cell are configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 MSB bits are the counter DAI and the 2 LSB bits are the total DAI;

-
2 bits if only one serving cell is configured in the DL and the higher layer parameter HARQ-ACK-codebook=dynamic, where the 2 bits are the counter DAI;

-
0 bits otherwise.
-
TPC command for scheduled PUCCH – 2 bits as defined in Subclause 7.2.1 of [5, TS38.213]
-
PUCCH resource indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-
PDSCH-to-HARQ_feedback timing indicator – 3 bits as defined in Subclause 9.2.3 of [5, TS38.213]
-
Antenna port(s) – 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.
-
Transmission configuration indication – 0 bit if higher layer parameter tci-PresentInDCI is not enabled; otherwise 3 bits as defined in Subclause 5.1.5 of [6, TS38.214].
-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 
for UEs not configured with SUL in the cell; 3 bits for UEs configured SUL in the cell where the first bit is the non-SUL/SUL indicator as defined in Table 7.3.1.1.1-1 and the second and third bits are defined by Table 7.3.1.1.2-24
.

-
CBG transmission information (CBGTI) – 0, 2, 4, 6, or 8 bits as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter maxCodeBlockGroupsPerTransportBlock for the PDSCH.
-
CBG flushing out information (CBGFI) – 0 or 1 bit as defined in Subclause x.x of [6, TS38.214], determined by higher layer parameter codeBlockGroupFlushIndicator.
-
DMRS sequence initialization – 0 or 1 
bit for 
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 selection defined in Subclause 7.4.1.1.1 of [4, TS38.211].
The following information is transmitted by means of the DCI format 1_1 with CRC scrambled by CS-RNTI:
-
XXX – x bit
�Maybe refer to 6.2.1-1 in 38.214 instead?


�Same as previous comment


�Need to cover the NSA case as well where CORESET 0 may not exist.





The current text may not be in line with the agreements: 





working assumption:


When monitoring for DCI in a BWP, the size of DCI format 0-0/1-0 is given by


For format 0-0/1-0 (regardless of RNTI) in CSS, the size is given by the initial DL BWP


For format 0-0/1-0 in USS, the size is given by the active BWP as long as the DCI size budget is fulfilled 


FFS: Otherwise, for format 0-0/1-0, the size is given by the initial DL BWP


FFS: how to meet the C-RNTI size and DCI size budget per slot


align 0-1 and 1-1


configure active BWP such that the DCI size is the same as of the initial BWP


do not configure 0-1 and 1-1


do not configure 0-0/1-0 in USS


other are not precluded


FFS: for format 0-0/1-0, how to interpret the frequency-domain field in a DCI with a size defined from a BWP with a different size than the BWP it is applied to





�Refer to 6.2.1-1 in 38.214 instead?


�Refer to 6.2.1-1 in 38.214 instead?





�According to 38.211 a bit is needed only in some cases – see 7.4.1.1.1 in 38.211.
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