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	Other comments:
	Impact Analysis: 
If either gNB or UE doesn’t implement the CR, UL data scheduling by DCI format 0_1 doesn’t work for the following case when SUL is configured to a UE in a cell.

· PUCCH and PUSCH are configured in different carriers when PUSCH is configured in one of UL and SUL carriers


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 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 Subclause 10.1 of [5, TS38.213].

-
UL/SUL indicator – 0 bit for UEs not configured with supplementaryUplink in ServingCellConfig in the cell or UEs configured with supplementaryUplink in ServingCellConfig in the cell but only one carrier in the cell is configured for PUSCH transmission; otherwise, 1 bit as defined in Table 7.3.1.1.1-1.

-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs 
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 configured by higher layers, excluding the initial UL bandwidth part. The bitwidth for this field is determined as 
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, in which case the bandwidth part indicator is equivalent to the ascending order of the higher layer parameter BWP-Id;

-
otherwise 
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, in which case the bandwidth part indicator is defined in Table 7.3.1.1.2-1;

If a UE does not support active BWP change via DCI, the UE ignores this bit field.

-
Frequency domain resource assignment – number of bits determined by the following, where 
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 is the size of the active UL 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, TS 38.214], 
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bits if only resource allocation type 1 is configured, or 
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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 6.1.2.2.1 of [6, TS 38.214].

-
For resource allocation type 1, the 
[image: image12.wmf]é

ù

)

2

/

)

1

(

(

log

BWP

UL,

RB

BWP

UL,

RB

2

+

N

N

 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, TS 38.214], where 
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 if the higher layer parameter frequencyHoppingOffsetLists contains two offset values and 
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 if the higher layer parameter frequencyHoppingOffsetLists 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, TS 38.214]

-
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, TS 38.214]

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and if both resource allocation type 0 and 1 are configured for the indicated bandwidth part, the UE assumes resource allocation type 0 for the indicated bandwidth part if the bitwidth of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bitwidth of the "Frequency domain resource assignment"  field of the indicated bandwidth part.

-
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 is the number of entries in the higher layer parameter pusch-TimeDomainAllocationList if the higher layer parameter is configured; otherwise I is the number of entries in the default table.
-
Frequency hopping flag – 0 or 1 bit:

-
0 bit if only resource allocation type 0 is configured or if the higher layer parameter frequencyHopping is not configured;

-
1 bit according to Table 7.3.1.1.1-3 otherwise, only applicable to resource allocation type 1, as defined in Subclause 6.3 of [6, TS 38.214].

-
Modulation and coding scheme – 5 bits as defined in Subclause 6.1.4.1 of [6, TS 38.214]
-
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 usage of value 'codeBook' or 'nonCodeBook', 
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 bits according to Tables 7.3.1.1.2-28/29/30/31 if the higher layer parameter txConfig = nonCodebook, where 
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 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'nonCodeBook' and

-
if UE supports operation with maxMIMO-Layers and the higher layer parameter maxMIMO-Layers of PUSCH-ServingCellConfig of the serving cell is configured, Lmax is given by that parameter 

-
otherwise, Lmax is given by the maximum number of layers for PUSCH supported by the UE for the serving cell for non-codebook based operation.
-
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 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where 
[image: image25.wmf]SRS

N

 is the number of configured SRS resources in the SRS resource set associated with the higher layer parameter usage of value 'codeBook'.

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

-
0 bits if the higher layer parameter txConfig = nonCodeBook;

-
0 bits for 1 antenna port and if the higher layer parameter txConfig = codebook;

-
4, 5, or 6 bits according to Table 7.3.1.1.2-2 for 4 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset;
-
2, 4, or 5 bits according to Table 7.3.1.1.2-3 for 4 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank, and codebookSubset;

-
2 or 4 bits according to Table7.3.1.1.2-4 for 2 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset;

-
1 or 3 bits according to Table7.3.1.1.2-5 for 2 antenna ports, if txConfig = codebook, and according to whether transform precoder is enabled or disabled, and the values of higher layer parameters maxRank and codebookSubset.

-
Antenna ports – number of bits determined by the following

-
2 bits as defined by Tables 7.3.1.1.2-6, if transform precoder is enabled, dmrs-Type=1, and maxLength=1;

-
4 bits as defined by Tables 7.3.1.1.2-7, if transform precoder is enabled, dmrs-Type=1, and maxLength=2;

-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transform precoder is disabled, dmrs-Type=1, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;

-
4 bits as defined by Tables 7.3.1.1.2-12/13/14/15, if transform precoder is disabled, dmrs-Type=1, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;

-
4 bits as defined by Tables 7.3.1.1.2-16/17/18/19, if transform precoder is disabled, dmrs-Type=2, and maxLength=1, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = codebook;

-
5 bits as defined by Tables 7.3.1.1.2-20/21/22/23, if transform precoder is disabled, dmrs-Type=2, and maxLength=2, and the value of rank is determined according to the SRS resource indicator field if the higher layer parameter txConfig = nonCodebook and according to the Precoding information and number of layers field if the higher layer parameter txConfig = 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. 

If a UE is configured with both dmrs-UplinkForPUSCH-MappingTypeA and dmrs-UplinkForPUSCH-MappingTypeB, the bitwidth of this field equals 
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 is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeA and 
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 is the "Antenna ports" bitwidth derived according to dmrs-UplinkForPUSCH-MappingTypeB. A number of 
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 zeros are padded in the MSB of this field, if the mapping type of the PUSCH corresponds to the smaller value of 
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-
SRS request – 2 bits as defined by Table 7.3.1.1.2-24 for UEs not configured with supplementaryUplink in ServingCellConfig in the cell; 3 bits for UEs configured with supplementaryUplink in ServingCellConfig 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, TS 38.214].

-
CSI request – 0, 1, 2, 3, 4, 5, or 6 bits determined by higher layer parameter reportTriggerSize.

-
CBG transmission information (CBGTI) – 0 bit if higher layer parameter codeBlockGroupTransmission for PDSCH is not configured, otherwise, 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 PTRS-UplinkConfig is not configured and transform precoder is disabled, or if transform precoder is enabled, or if maxRank=1;

-
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 transmission of one PT-RS port and two PT-RS ports respectively, and the DMRS ports are indicated by the Antenna ports field. 

If "Bandwidth part indicator" field indicates a bandwidth part other than the active bandwidth part and the "PTRS-DMRS association" field is present for the indicated bandwidth part but not present for the active bandwidth part, the UE assumes the "PTRS-DMRS association" field is not present for the indicated bandwidth part.
-
beta_offset indicator – 0 if the higher layer parameter betaOffsets = semiStatic; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213].

-
DMRS sequence initialization – 0 bit if transform precoder is enabled; 1 bit if transform precoder is disabled. 

-
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_1 with CRC scrambled by SP-CSI-RNTI, a UE is not expected to receive a DCI format 0_1 with UL-SCH indicator of "0" and CSI request of all zero(s).
A UE does not expect that the bit width of a field in DCI format 0_1 with CRC scrambled by CS-RNTI is larger than corresponding bit width of same field in DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell. If the bit width of a field in the DCI format 0_1 with CRC scrambled by CS-RNTI is not equal to that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell, a number of most significant bits with value set to '0' are inserted to the field in DCI format 0_1 with CRC scrambled by CS-RNTI until the bit width equals that of the corresponding field in the DCI format 0_1 with CRC scrambled by C-RNTI for the same serving cell.
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