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7.1.1.4.2.3
UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1 / Transform precoding disabled

7.1.1.4.2.3.1
Test Purpose (TP)

(1)

with { UE in  RRC_CONNECTED state }

ensure that {

  when { UE has pending data for transmission and receives DCI format 0_1 indicating resource allocation type 0  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE transmits MAC PDU's on PUSCH as per Modulation Coding scheme, time domain resource allocation  and PRB's }

            }

(2)

with { UE in  RRC_CONNECTED state }

ensure that {

  when { UE has pending data for transmission and receives DCI format 0_1 indicating resource allocation type 1  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE transmits MAC PDU's on PUSCH as per Modulation Coding scheme, time domain resource allocation  and PRB's }

            }

7.1.1.4.2.3.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.1.1, TS 38.214 clause 6.1.2.1, 6.1.2.2, 6.1.2.2.1, 6.1.2.2.2, 6.1.4.1, 5.1.3.1, 6.1.4.2 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.1.2]

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 new-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 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.

-
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 bit width for this field is determined as 
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 if , in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id;
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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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 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 
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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, 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

-

[image: image15.wmf]é

ù

UL_hop

BWP

UL,

RB

BWP

UL,

RB

2

)

2

/

)

1

(

(

log

N

N

N

-

+

 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 bit width of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bit width of the "Frequency domain resource assignment"  field of the indicated bandwidth part.

-
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]

-
Time domain resource assignment – 0, 1, 2, 3, or 4 bits as defined in Subclause 6.1.2.1 of [6, TS38.214]. The bit width for this field is determined as 
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-
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 7.3.1.1.2-34 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', and 
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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';
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 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, 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'.

-
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 the values of higher layer parameters transformPrecoder, 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 the values of higher layer parameters transformPrecoder, 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 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 = codebookmaxRank and codebookSubset, and according to the values of higher layer parameters .

-
Antenna ports – number of bits determined by the following

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

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

-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transformPrecoder=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 transformPrecoder=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 transformPrecoder=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 transformPrecoder=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 bit width of this field equals 
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 is the “Antenna ports” bit width derived according to dmrs-UplinkForPUSCH-MappingTypeA and 
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 is the “Antenna ports” bit width 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 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, 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, 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 transformPrecoder=disabled, or if transformPrecoder=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.betaOffsets = semiStatic
-
beta_offset indicator – 0 if the higher layer parameter ; otherwise 2 bits as defined by Table 9.3-3 in [5, TS 38.213].

-
DMRS sequence initialization – 0 if the higher layer parameter transformPrecoder=enabled; 1 bit if the higher layer parameter transformPrecoder=disabled and both scramblingID0 and scramblingID1 are configured in DMRS-UplinkConfig, for 
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 selection defined in Subclause 6.4.1.1.1.1 of [4, TS 38.211]. 

-
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.

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

	2 bits
	

	00
	First bandwidth part configured by higher layers

	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 transformPrecoder=disabled and maxRank = 2 or 3 or 4
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= 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 transformPrecoder= enabled, or if transformPrecoder=disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset= partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= 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 transformPrecoder=disabled and maxRank = 2
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = 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 transformPrecoder= enabled, or if transformPrecoder= disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = 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 7.3.1.1.2-33: VRB-to-PRB mapping

	Bit field mapped to index
	VRB-to-PRB mapping

	0
	Non-interleaved

	1
	Interleaved


[TS 38.214, clause 6.1.2.1]

When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries 
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The slot where the UE shall transmit the PUSCH is determined by K2 as 
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 where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and 
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 and 
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 are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, and
-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:

if 
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The PUSCH mapping type is set to Type A or Type B as defined in Subclause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row.

The UE shall consider the S and L combinations defined in table 6.1.2.1-1 as valid PUSCH allocations

Table 6.1.2.1-1: Valid S and L combinations

	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.  

Table 6.1.2.1-2: Redundancy version when aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission.

[38.214 clause 6.1.2.2]

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two uplink resource allocation schemes type 0 and type 1 are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 is supported for PUSCH for both cases when transform precoding is enabled or disabled.

If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config to ‘dynamicswitch’, the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.

The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 

If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part.

[38.214 clause 6.1.2.2.1] 

In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Sizeconfigured for PUSCH and the size of the carrier bandwidth part as defined in Table 6.1.2.2.1-1.

Table 6.1.2.2.1-1: Nominal RBG size P

	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36 
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16


The total number of RBGs (
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the size of the first RBG is 
[image: image48.wmf]P

N

P

RBG

start

i

BWP

size

mod

,

0

-

=

,

-
the size of the last RBG is 
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the size of all other RBG is P. 

The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency of the carrier bandwidth part and starting at the lowest frequency. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

[38.214 clause 6.1.2.2.2] 

In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 0_0 is decoded in the Type0-PDCCH common search space in CORESET 0 in which case the initial bandwidth part of size 
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 shall be used. 

An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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[TS 38.214, clause 6.1.4.1]

For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, or SP-CSI-RNTI, the transform precoding is enabled if transformPrecoder in PUSCH-Config is set to 'enabled', or if transformPrecoder in PUSCH-Config is not configured and msg3-transformPrecoding in rach-ConfigCommon is set to 'enabled'; otherwise the transform precoding is disabled.
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by CS-RNTI, or the PUSCH with configured grant using CS-RNTI, the transform precoding is enabled if transformPrecoder in ConfiguredGrantConfig is set to 'enabled'; otherwise the transform precoding is disabled.
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI, or SP-CSI-RNTI, or for a PUSCH with configured grant using CS-RNTI, 

if transformPrecoder is disabled for this PUSCH transmission

-
if mcs-Table in PUSCH-Config is set to 'qam256', and PUSCH is scheduled with C-RNTI or SP-CSI-RNTI, and PUSCH is assigned by DCI format 0_1,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif the UE is not configured with new-RNTI, mcs-Table in PUSCH-Config is set to 'qam64LowSE', the PUSCH is scheduled with C-RNTI, or SP-CSI-RNTI, and the PUSCH is assigned by a PDCCH in a UE-specific search space,
-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif the UE is configured with new-RNTI, and the PUSCH is scheduled with new-RNTI,
-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif mcs-Table in ConfiguredGrantConfig is set to 'qam256', and PUSCH is scheduled with CS-RNTI,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif mcs-Table in ConfiguredGrantConfig is set to 'qam64LowSE', and PUSCH is scheduled with CS-RNTI,

-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
else

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

[TS 38.214, clause 5.1.3.1]

Table 5.1.3.1-1: MCS index table 1 for PDSCH

	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral

efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.3320

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


[TS 38.214, clause 6.1.4.2]

For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI.
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and transform precoding is disabled and Table 5.1.3.1-2 is used, or
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 and transform precoding is disabled and a table other than Table 5.1.3.1-2 is used, or 

-
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 and transform precoding is enabled, the UE shall first determine the TBS as specified below:

The UE shall first determine the number of REs (NRE) within the slot:

-
A UE first determines the number of REs allocated for PUSCH within a PRB 
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 is the number of subcarriers in the frequency domain in a physical resource block, 
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  QUOTE ,N-symb-slot. is the number of symbols of the PUSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 0_1 or as described for DCI format 0_0 in Subclause 6.2.2, and 
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 is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the 
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 is not configured (a value from 0, 6, 12, or 18), the 
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 is assumed to be 0. For MSG3 transmission the 
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-
A UE determines the total number of REs allocated for PUSCH 
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 is the total number of allocated PRBs for the UE.

-
Next, proceed with steps 2-4 as defined in Subclause 5.1.3.2

else if

-
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 and transform precoding is disabled and Table 5.1.3.1-2 is used, or

-
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 and transform precoding is enabled, 

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.

else

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.

[TS 38.214, clause 5.1.3.2]

2)
Intermediate number of information bits (Ninfo)  QUOTE ,TBS-temp.)  is obtained by 
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Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end if
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quantized intermediate number of information bits 
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use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
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	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
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end if

end if

7.1.1.4.2.3.3
Test description

7.1.1.4.2.3.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set  the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in TS 38.101-1 [16] / TS 38.101-2 [17] (to enable testing of nPRB up to maximum value).

Test frequency NRf1 is as specified in TS 38.508-1 [4] clause 4.3.1 using the common highest UL and DL channel bandwidth and using the default subcarrier spacing specified in TS 38.508-1 [4] clause 6.2.3.1.
7.1.1.4.2.3.3.2
Test procedure sequence

Table 7.1.1.4.2.3.3.2-1: Maximum TBS for different UE categories

	UE Category
	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306 [23] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test.


Table 7.1.1.4.2.3.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBS

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

(Note 1)

	136 ≤ TBS ≤12128 note 2
	1
	8*FLOOR((TBS – 128)/8)

	12129 ≤ TBS ≤24200
	2
	8*FLOOR((TBS – 200)/16)

	24201 ≤ TBS ≤ 36272
	3
	8*FLOOR((TBS – 272)/24)

	36273 ≤ TBS ≤48344
	4
	8*FLOOR((TBS – 344)/32)

	48345≤ TBS ≤60416
	5
	8*FLOOR((TBS – 416)/40)

	60417 ≤ TBS ≤ 72488
	6
	8*FLOOR((TBS –488)/48)

	72489 ≤ TBS ≤84560
	7
	8*FLOOR((TBS – 560)/56)

	84561 ≤ TBS ≤96632
	8
	8*FLOOR((TBS –632)/64)

	96633< TBS ≤108704
	9
	8*FLOOR((TBS –704)/72)

	10705 ≤ TBS ≤120776
	10
	8*FLOOR((TBS – 776)/80)

	120777≤ TBS ≤132848
	11
	8*FLOOR((TBS –848)/88)

	132849 ≤ TBS ≤ 144920
	12
	8*FLOOR((TBS – 920)/96)

	TBS> 144920
	13
	8*FLOOR((TBS – 992)/104)

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 [21] clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBS – N*PDCP header size – N*AMD PDU header size  - N*MAC header size – Size of Timing Advance – RLC Status PDU size- MAC header for RLC Status PDU) / N, where

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 

MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.

Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24 – N*24 -56 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 136 bits.


Table 7.1.1.4.2.3.3.2-2A: Bandwidth part Dependent Parameters for Resource allocation 0 with start of BWP assumed as 0
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	Nominal RBG size P (Configuration1)
	Size of last RBG
	Allowed [image: image102.wmf]PRB

N

Values

	11
	2
	1
	All 1…11

	18
	2
	2
	2,4,6,8,10,12,16,18

	24
	2
	2
	2,4,6,8,10,12,16,18,20,22,24

	25
	2
	1
	All 1…25

	31
	2
	1
	All 1…31

	32
	2
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32

	38
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38

	51
	4
	3
	3,4,7,8,11,12,15,16,19,20,23,24,27,28,31,32,35,36,39,40,43,44,47,48,51

	52
	4
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52

	65
	4
	1
	1,4,5,8,9,12,13,16,17,20,21,24,25,28,29,32,33,36,37,40,41,44,45,48,49, 52,53,56,57,60,61,64,65

	66
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52, 54,56,58,60,62,64,66

	79
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79

	106
	8
	2
	2,8,10,16,18,24,26,32,34,40,42,48,50,56,58,64,66,72,74,80,82,88,90,96, 92,104,106

	107
	8
	3
	3,8,11,16,19,24,27,32,35,40,43,48,51,56,59,64,67,72,75,80,83,88,91,96, 99,104,107

	132
	8
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52,56,60,64,68,72,76,80,84,88,92,96, 100,104, 108,112,116,120,124,128,132

	133
	8
	5
	5,8,13,16,21,24,29,32,37,40,45,48,53,56,61,64,69,72,77,80,85,88,93,96, 101,104, 109,112,117,120,125,128,133

	135
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79,80,87,88,95,96, 103,104, 111,112,119,120,127,128,135

	160
	16
	16
	16,32,48,64,80,96,112,128,144,160

	216
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,152,160, 168, 176,184,192,200,208,216

	217
	16
	9
	9,16,25,32,41,48,57,64,73,80,89,96,105,112,121,128,137,144,153,160, 169,176,185,192,201,208,217

	264
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,160,168, 176,184,192,200,208,216,224,232,240,248,256,264

	270
	16
	14
	14,16,30,32,46,44,62,64,78,80,94,96,110,112, 126,128,142,144,158, 160,174, 176,190,192, 206,208,222,224,238,240, 254,256,270

	273
	16
	1
	1,16,17,32,33,48,49,64,65,80,81,96,97,112,113,128,129,144,145,160, 161,176,171, 192,193, 208,209, 224,225,240,241,256,257,272,273


Table 7.1.1.4.2.3.3.2-3: Specific Parameter
	Parameter
	Value
	Comment
	Condition

	mcs-Table
	qam64
	
	

	resourceAllocation
	dynamicSwitch
	
	pc_dynamicSwitchRA_Type0_1_PUSCH

	
	resourceAllocationType1
	
	NOT pc_dynamicSwitchRA_Type0_1_PUSCH AND Steps 1-5

	
	resourceAllocationType0
	
	NOT pc_dynamicSwitchRA_Type0_1_PUSCH AND  pc_ra_Type0_PUSCH AND Steps 6-10

	rbg-Size
	Not present 
	configuration 1 applicable
	

	NstartBWP
	0
	
	


Table 7.1.1.4.2.3.3.2-4: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 5 are repeated for allowed values of [image: image103.wmf]PRB

N

 1 to 
[image: image104.wmf]BWP

UL,

RB

N

 in BWP, time domain resource as per Table 7.1.1.4.2.0-1 and [image: image105.wmf]MCS

I

 from 0 to 28.
Skip the execution of steps 1 to 5 for [image: image106.wmf]MCS

I

= 28 and [image: image107.wmf]PRB

N

 < 4. (Note3)
	-
	-
	-
	-

	1
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,[image: image108.wmf]MCS

I

and  nPRB.


	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if  TBS is less than or equal to UE capability "Maximum number of UL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.2.3.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.1.4.2.3.3.2-2
Skip the execution of steps 2 to 5 for which the value of 
[image: image109.wmf]'

inf

o

N

satisfies the condition 3824 < 
[image: image110.wmf]'

inf

o

N

 < 3825.(Note 4)
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs depending on TBS in accordance with  Table 7.1.1.4.2.3.3.2-2.
	-
	-
	-
	-

	3
	After 300ms, the SS transmits all PDCP SDUs (NSDUs) as created in step 2 in a MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	4
	After 60ms of step 3 SS transmits UL Grant DCI 0_1, and values of S, L,[image: image111.wmf]MCS

I

and  nPRB..
	<--
	(UL Grant) (DCI: (DCI Format 0_1,  S, L,[image: image112.wmf]MCS

I

and  nPRB.)
	-
	-

	5
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3 using Time, frequency Resources and modulation and coding scheme as configured by the SS in step 4?
	-->
	(NxPDCP SDUs)
	2
	P

	-
	EXCEPTION : Steps 5Aa1 to 10 are executed if pc_ra_Type0_PUSCH
	-
	-
	-
	-

	-
	EXCEPTION : Steps 5Aa1 to 5Aa2 are executed if NOT pc_dynamicSwitchRA_Type0_1_PUSCH 
	-
	-
	-
	-

	5Aa1
	The SS transmits a NR RRCReconfiguration message including PUSCH-Config  with IE resourceAllocation set to resourceAllocationType1 (Note 1)
	<--
	RRCReconfiguration
	-
	-

	5Aa2
	The UE transmit a NR RRCReconfigurationComplete message.  (Note 2)
	-->
	RRCReconfigurationComplete
	-
	-

	-
	EXCEPTION: Steps 6 to 10 are repeated for allowed values of [image: image113.wmf]PRB

N

 as per table  7.1.1.4.2.3.3.2-2A in BWP, time domain resource length L 3 to 14-S and [image: image114.wmf]MCS

I

 from 0 to 28.
Skip the execution of steps 6 to 10 for [image: image115.wmf]MCS

I

= 28 and [image: image116.wmf]PRB

N

 < 4. (Note 3)
	-
	-
	-
	-

	6
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,[image: image117.wmf]MCS

I

and  nPRB.


	-
	-
	-
	-

	-
	EXCEPTION: Steps 7 to 10 are performed if  TBS1 + TBS2 is less than or equal to UE capability "Maximum number of UL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.2.3.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.1.4.2.3.3.2-2.
Skip the execution of steps 7 to 10 for which the value of 
[image: image118.wmf]'

inf

o

N

satisfies the condition 3824 < 
[image: image119.wmf]'

inf

o

N

 < 3825. (Note 4)
	-
	-
	-
	-

	7
	SS creates one or more PDCP SDUs  depending on TBS in accordance with  Table 7.1.1.4.2.3.3.2-2.
	-
	-
	-
	-

	8
	After 300ms, the SS transmits all PDCP SDUs (NSDUs) as created in step 7 in a MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	9
	After 60ms of step 8 SS transmits UL Grant DCI 0_1, and values of S, L,[image: image120.wmf]MCS

I

and  nPRB..
	<--
	(UL Grant) (DCI: (DCI Format 0_1,  S, L,[image: image121.wmf]MCS

I

and  nPRB.)
	-
	-

	10
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 8 using Time, frequency Resources and modulation and coding scheme as configured by the SS in step 9?
	-->
	(NxPDCP SDUs)
	1
	P

	Note 1:
For EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration 36.508 [7], Table 4.6.1-8 using condition EN-DC_EmbedNR_RRCRecon.

Note 2:
For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.

Note 3:
For [image: image122.wmf]MCS

I

= 28 and [image: image123.wmf]PRB

N

  < 4, the resulting TBS is very small leading to CRC errors in decoding UL data.

Note 4:
Depending upon UE implementation of TBS determination as per clause 5.1.3.2 of TS 38.214 [15], 3824 < 
[image: image124.wmf]'

inf

o

N

 < 3825, different step may be used by UEs for TBS determintation. When Resource Allocation Type is RA Type 1, [image: image125.wmf]MCS

I

=5,[image: image126.wmf]PRB

N

=123 and Time Domain Allocation Symbols = 4, the resulting 
[image: image127.wmf]'

inf

o

N

 is 3824.05.


7.1.1.4.2.3.3.3
Specific message contents

None.

7.1.1.4.2.4
UL-SCH transport block size selection / DCI format 0_1 / RA type 0/RA Type 1 / 256QAM / Transform precoding disabled

7.1.1.4.2.4.1
Test Purpose (TP)

(1)

with { UE in  RRC_CONNECTED state and mcs-Table is set as ‘qam256‘ }

ensure that {

  when { UE has pending data for transmission and receives DCI format 1_1 indicating resource allocation type 0  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE transmits MAC PDU's on PUSCH as per Modulation Coding scheme, time domain resource allocation  and PRB's }

            }

(2)

with { UE in  RRC_CONNECTED state and mcs-Table is set as ‘qam256‘ }

ensure that {

  when { UE has pending data for transmission and receives DCI format 1_1 indicating resource allocation type 1  a resource block assignment correspondent to   physical resource blocks , Time domain resource assignment and a modulation and coding }

    then { UE transmits MAC PDU's on PUSCH as per Modulation Coding scheme, time domain resource allocation  and PRB's }

            }

7.1.1.4.2.4.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.1.1, TS 38.214 clause 6.1.2.1, 6.1.2.2, 6.1.2.2.1, 6.1.2.2.2, 6.1.4.1, 5.1.3.1, 6.1.4.2 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.1.2]

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 new-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 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.

-
Bandwidth part indicator – 0, 1 or 2 bits as determined by the number of UL BWPs 
[image: image128.wmf]BWP,RRC
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 configured by higher layers, excluding the initial UL bandwidth part. The bit width for this field is determined as 
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, in which case the bandwidth part indicator is equivalent to the higher layer parameter BWP-Id;

-
otherwise 
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BWP,

BWP

n

n

=

, 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 
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 LSBs provide the resource allocation as follows:

-
For PUSCH hopping with resource allocation type 1:

-

[image: image140.wmf]UL_hop
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 MSB bits are used to indicate the frequency offset according to Subclause 6.3 of [6, TS 38.214], where 
[image: image141.wmf]1
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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:

-

[image: image144.wmf]é

ù

)

2

/

)

1

(

(

log

BWP

UL,

RB

BWP

UL,

RB

2

+

N

N

 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 bit width of the "Frequency domain resource assignment" field of the active bandwidth part is smaller than the bit width 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 bit width for this field is determined as 
[image: image145.wmf]é
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bits, where I the number of entries in the higher layer parameter pusch-AllocationList.
-
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 7.3.1.1.2-34 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', and 
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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';
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 bits according to Tables 7.3.1.1.2-32 if the higher layer parameter txConfig = codebook, where 
[image: image153.wmf]SRS
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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'.

-
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 the values of higher layer parameters transformPrecoder, 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 the values of higher layer parameters transformPrecoder, 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 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 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 transformPrecoder=enabled, dmrs-Type=1, and maxLength=1;

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

-
3 bits as defined by Tables 7.3.1.1.2-8/9/10/11, if transformPrecoder=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 transformPrecoder=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 transformPrecoder=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 transformPrecoder=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 bit width of this field equals 
[image: image154.wmf]{

}

max,

AB

xx

, where 
[image: image155.wmf]A

x

 is the “Antenna ports” bit width derived according to dmrs-UplinkForPUSCH-MappingTypeA and 
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 is the “Antenna ports” bit width 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 
[image: image158.wmf]A

x

 and 
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.
-
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, 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, 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 transformPrecoder=disabled, or if transformPrecoder=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 if the higher layer parameter transformPrecoder=enabled; 1 bit if the higher layer parameter transformPrecoder=disabled and both scramblingID0 and scramblingID1 are configured in DMRS-UplinkConfig, for 
[image: image160.wmf]SCID
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 selection defined in Subclause 6.4.1.1.1.1 of [4, TS 38.211].

-
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.

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

	2 bits
	

	00
	First bandwidth part configured by higher layers

	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 transformPrecoder=disabled and maxRank = 2 or 3 or 4
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= 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 transformPrecoder= enabled, or if transformPrecoder=disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset= partialAndNonCoherent
	Bit field mapped to index
	codebookSubset= 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 transformPrecoder=disabled and maxRank = 2
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = 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 transformPrecoder= enabled, or if transformPrecoder= disabled and maxRank = 1
	Bit field mapped to index
	codebookSubset = fullyAndPartialAndNonCoherent
	Bit field mapped to index
	codebookSubset = 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 7.3.1.1.2-33: VRB-to-PRB mapping

	Bit field mapped to index
	VRB-to-PRB mapping

	0
	Non-interleaved

	1
	Interleaved


[TS 38.214, clause 6.1.2.1]

When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time domain resource assignment field value md of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1.  The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries 
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The slot where the UE shall transmit the PUSCH is determined by K2 as 
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 where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and 
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 and 
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 are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, and
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The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:
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The PUSCH mapping type is set to Type A or Type B as defined in Subclause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row.

The UE shall consider the S and L combinations defined in table 6.1.2.1-1 as valid PUSCH allocations

Table 6.1.2.1-1: Valid S and L combinations

	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.

Table 6.1.2.1-2: Redundancy version when aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission.

[38.214 clause 6.1.2.2]

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two uplink resource allocation schemes type 0 and type 1 are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 is supported for PUSCH for both cases when transform precoding is enabled or disabled.

If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config to ‘dynamicswitch’, the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.

The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 

If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part.

[38.214 clause 6.1.2.2.1] 

In uplink resource allocation of type 0, the resource block assignment information includes a bitmap indicating the Resource Block Groups (RBGs) that are allocated to the scheduled UE where a RBG is a set of consecutive virtual resource blocks defined by higher layer parameter rbg-Sizeconfigured for PUSCH and the size of the carrier bandwidth part as defined in Table 6.1.2.2.1-1.

Table 6.1.2.2.1-1: Nominal RBG size P

	Carrier Bandwidth Part Size
	Configuration 1
	Configuration 2

	1 – 36 
	2
	4

	37 – 72
	4
	8

	73 – 144
	8
	16

	145 – 275
	16
	16


The total number of RBGs (
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the size of the first RBG is 
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the size of all other RBG is P. 

The bitmap is of size 
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bits with one bitmap bit per RBG such that each RBG is addressable. The RBGs shall be indexed in the order of increasing frequency of the carrier bandwidth part and starting at the lowest frequency. The order of RBG bitmap is such that RBG 0 to RBG
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 are mapped from MSB to LSB of the bitmap. The RBG is allocated to the UE if the corresponding bit value in the bitmap is 1, the RBG is not allocated to the UE otherwise.

[38.214 clause 6.1.2.2.2]

In uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 0_0 is decoded in the Type0-PDCCH common search space in CORESET 0 in which case the initial bandwidth part of size 
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 shall be used. 

An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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[TS 38.214, clause 6.1.4.1]

For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, or SP-CSI-RNTI, the transform precoding is enabled if transformPrecoder in PUSCH-Config is set to 'enabled', or if transformPrecoder in PUSCH-Config is not configured and msg3-transformPrecoding in rach-ConfigCommon is set to 'enabled'; otherwise the transform precoding is disabled.
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by CS-RNTI, or the PUSCH with configured grant using CS-RNTI, the transform precoding is enabled if transformPrecoder in ConfiguredGrantConfig is set to 'enabled'; otherwise the transform precoding is disabled.
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI, or SP-CSI-RNTI, or for a PUSCH with configured grant using CS-RNTI,

if transformPrecoder is disabled for this PUSCH transmission

-
if mcs-Table in PUSCH-Config is set to 'qam256', and PUSCH is scheduled with C-RNTI or SP-CSI-RNTI, and PUSCH is assigned by DCI format 0_1,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif the UE is not configured with new-RNTI, mcs-Table in PUSCH-Config is set to 'qam64LowSE', the PUSCH is scheduled with C-RNTI, or SP-CSI-RNTI, and the PUSCH is assigned by a PDCCH in a UE-specific search space,
-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif the UE is configured with new-RNTI, and the PUSCH is scheduled with new-RNTI,
-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif mcs-Table in ConfiguredGrantConfig is set to 'qam256', and PUSCH is scheduled with CS-RNTI,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif mcs-Table in ConfiguredGrantConfig is set to 'qam64LowSE', and PUSCH is scheduled with CS-RNTI,

-
the UE shall use IMCS and Table 5.1.3.1-3 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
else

-
the UE shall use IMCS and Table 5.1.3.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

[TS 38.214, clause 5.1.3.1]

Table 5.1.3.1-2: MCS index table 2 for PDSCH

	MCS Index
IMCS 
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral

efficiency

	0
	2
	120
	0.2344

	1
	2
	193
	0.3770

	2
	2
	308
	0.6016

	3
	2
	449
	0.8770

	4
	2
	602
	1.1758

	5
	4
	378
	1.4766

	6
	4
	434
	1.6953

	7
	4
	490
	1.9141

	8
	4
	553
	2.1602

	9
	4
	616
	2.4063

	10
	4
	658
	2.5703

	11
	6
	466
	2.7305

	12
	6
	517
	3.0293

	13
	6
	567
	3.3223

	14
	6
	616
	3.6094

	15
	6
	666
	3.9023

	16
	6
	719
	4.2129

	17
	6
	772
	4.5234

	18
	6
	822
	4.8164

	19
	6
	873
	5.1152

	20
	8
	682.5
	5.3320

	21
	8
	711
	5.5547

	22
	8
	754
	5.8906

	23
	8
	797
	6.2266

	24
	8
	841
	6.5703

	25
	8
	885
	6.9141

	26
	8
	916.5
	7.1602

	27
	8
	948
	7.4063

	28
	2
	reserved

	29
	4
	reserved

	30
	6
	reserved

	31
	8
	reserved


[TS 38.214, clause 6.1.4.2]

For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI.
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and transform precoding is disabled and Table 5.1.3.1-2 is used, or
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 and transform precoding is disabled and a table other than Table 5.1.3.1-2 is used, or 
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 and transform precoding is enabled, the UE shall first determine the TBS as specified below:

The UE shall first determine the number of REs (NRE) within the slot:

-
A UE first determines the number of REs allocated for PUSCH within a PRB 
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 is the number of subcarriers in the frequency domain in a physical resource block, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 0_1 or as described for DCI format 0_0 in Subclause 6.2.2, and 
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 is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the 
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A UE determines the total number of REs allocated for PUSCH 
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 is the total number of allocated PRBs for the UE.

-
Next, proceed with steps 2-4 as defined in Subclause 5.1.3.2

else if
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 and transform precoding is disabled and Table 5.1.3.1-2 is used, or

-
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 and transform precoding is enabled, 

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.

else

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.

[TS 38.214, clause 5.1.3.2]

2)
Intermediate number of information bits (Ninfo)  QUOTE ,TBS-temp.)  is obtained by 
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Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end if
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When 
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quantized intermediate number of information bits 
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-
use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
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	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
	
	


4)
When 
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end if

end if

7.1.1.4.2.4.3
Test description

7.1.1.4.2.4.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set  the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in TS 38.101-1 [16] / TS 38.101-2 [17] (to enable testing of nPRB up to maximum value).

Test frequency NRf1 is as specified in TS 38.508-1 [4] clause 4.3.1 using the common highest UL and DL channel bandwidth and using the default subcarrier spacing specified in TS 38.508-1 [4] clause 6.2.3.1.
7.1.1.4.2.4.3.2
Test procedure sequence

Table 7.1.1.4.2.4.3.2-1: Maximum TBS for different UE categories

	UE Category
	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306 [23] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test.


Table 7.1.1.4.2.4.3.2-2: Number of downlink PDCP SDUs and PDCP SDU size used as test data

	TBS

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

(Note 1)

	136 ≤ TBS ≤12128 note 2
	1
	8*FLOOR((TBS – 128)/8)

	12129 ≤ TBS ≤24200
	2
	8*FLOOR((TBS – 200)/16)

	24201 ≤ TBS ≤ 36272
	3
	8*FLOOR((TBS – 272)/24)

	36273 ≤ TBS ≤48344
	4
	8*FLOOR((TBS – 344)/32)

	48345≤ TBS ≤60416
	5
	8*FLOOR((TBS – 416)/40)

	60417 ≤ TBS ≤ 72488
	6
	8*FLOOR((TBS –488)/48)

	72489 ≤ TBS ≤84560
	7
	8*FLOOR((TBS – 560)/56)

	84561 ≤ TBS ≤96632
	8
	8*FLOOR((TBS –632)/64)

	96633< TBS ≤108704
	9
	8*FLOOR((TBS –704)/72)

	10705 ≤ TBS ≤120776
	10
	8*FLOOR((TBS – 776)/80)

	120777≤ TBS ≤132848
	11
	8*FLOOR((TBS –848)/88)

	132849 ≤ TBS ≤ 144920
	12
	8*FLOOR((TBS – 920)/96)

	TBS> 144920
	13
	8*FLOOR((TBS – 992)/104)

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 [21] clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBS – N*PDCP header size – N*AMD PDU header size  - N*MAC header size – Size of Timing Advance – RLC Status PDU size- MAC header for RLC Status PDU) / N, where

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 

MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.

Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24 – N*24 -56 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 136 bits.


Table 7.1.1.4.2.4.3.2-2A: Bandwidth part Dependent Parameters for Resource allocation 0 with start of BWP assumed as 0

	[image: image228.wmf]BWP
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= [image: image229.wmf]size
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	Nominal RBG size P (Configuration1)
	Size of last RBG
	Allowed [image: image230.wmf]PRB

N

Values

	11
	2
	1
	All 1…11

	18
	2
	2
	2,4,6,8,10,12,16,18

	24
	2
	2
	2,4,6,8,10,12,16,18,20,22,24

	25
	2
	1
	All 1…25

	31
	2
	1
	All 1…31

	32
	2
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32

	38
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38

	51
	4
	3
	3,4,7,8,11,12,15,16,19,20,23,24,27,28,31,32,35,36,39,40,43,44,47,48,51

	52
	4
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52

	65
	4
	1
	1,4,5,8,9,12,13,16,17,20,21,24,25,28,29,32,33,36,37,40,41,44,45,48,49, 52,53,56,57,60,61,64,65

	66
	4
	2
	2,4,6,8,10,12,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46,48,50,52, 54,56,58,60,62,64,66

	79
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79

	106
	8
	2
	2,8,10,16,18,24,26,32,34,40,42,48,50,56,58,64,66,72,74,80,82,88,90,96, 92,104,106

	107
	8
	3
	3,8,11,16,19,24,27,32,35,40,43,48,51,56,59,64,67,72,75,80,83,88,91,96, 99,104,107

	132
	8
	4
	4,8,12,16,20,24,28,32,36,40,44,48,52,56,60,64,68,72,76,80,84,88,92,96, 100,104, 108,112,116,120,124,128,132

	133
	8
	5
	5,8,13,16,21,24,29,32,37,40,45,48,53,56,61,64,69,72,77,80,85,88,93,96, 101,104, 109,112,117,120,125,128,133

	135
	8
	7
	7,8,15,16,23,24,31,32,39,40,47,48,55,56,63,64,71,72,79,80,87,88,95,96, 103,104, 111,112,119,120,127,128,135

	160
	16
	16
	16,32,48,64,80,96,112,128,144,160

	216
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,152,160,168, 176,184,192,200,208,216

	217
	16
	9
	9,16,25,32,41,48,57,64,73,80,89,96,105,112,121,128,137,144,153,160,169, 176,185,192,201,208,217

	264
	16
	8
	8,16,24,32,40,48,56,64,72,80,88,96,104,112,120,128,136,144,160,168, 176,184,192,200,208,216,224,232,240,248,256,264

	270
	16
	14
	14,16,30,32,46,44,62,64,78,80,94,96,110,112, 126,128,142,144,158,160, 174, 176,190,192, 206,208,222,224,238,240, 254,256,270

	273
	16
	1
	1,16,17,32,33,48,49,64,65,80,81,96,97,112,113,128,129,144,145,160, 161,176,171, 192,193, 208,209, 224,225,240,241,256,257,272,273


Table 7.1.1.4.2.4.3.2-3: Specific Parameter
	Parameter
	Value
	Comment
	Condition

	number of layers (ʋ)
	1
	
	

	mcs-Table
	qam256
	
	

	resourceAllocation
	dynamicSwitch
	
	pc_dynamicSwitchRA_Type0_1_PUSCH

	
	resourceAllocationType1
	
	NOT pc_dynamicSwitchRA_Type0_1_PUSCH AND Steps 1-5

	
	resourceAllocationType0
	
	NOT pc_dynamicSwitchRA_Type0_1_PUSCH  AND pc_ra_Type0_PUSCH  AND Steps 6-10

	rbg-Size
	Not present 
	configuration 1 applicable
	

	NstartBWP
	0
	
	


Table 7.1.1.4.2.4.3.2-4: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 5 are repeated for allowed values of [image: image231.wmf]PRB

N

 1 to [image: image232.wmf]BWP

DL,

RB

N

 in BWP, time domain resource as per Table 7.1.1.4.2.0-1 and [image: image233.wmf]MCS

I

 from 0 to 27.
	-
	-
	-
	-

	1
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,[image: image234.wmf]MCS

I

and  nPRB.


	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if  TBS is less than or equal to UE capability "Maximum number of UL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.2.4.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.1.4.2.4.3.2-2.
Skip the execution of steps 2 to 5 for which the TBS size equal to 3824 or 3840. (Note 3)
	-
	-
	-
	-

	2
	SS creates one or more PDCP SDUs depending on TBS in accordance with Table 7.1.1.4.2.4.3.2-2.
	-
	-
	-
	-

	3
	After 300ms, the SS transmits all PDCP SDUs (NSDUs) as created in step 2 in a MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	4
	After 60ms of step 3 SS transmits UL Grant DCI 0_1, and values of S, L,[image: image235.wmf]MCS

I

and  nPRB..
	<--
	(UL Grant) (DCI: (DCI Format 0_1,  S, L,[image: image236.wmf]MCS

I

and  nPRB.)
	-
	-

	5
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3 using Time, frequency Resources and modulation and coding scheme as configured by the SS in step 4?
	-->
	(NxPDCP SDUs)
	2
	P

	-
	EXCEPTION : Steps 5Aa1 to 10 are executed if pc_ra_Type0_PUSCH
	-
	-
	-
	-

	-
	EXCEPTION : Steps 5Aa1 to 5Aa2 are executed if NOT pc_dynamicSwitchRA_Type0_1_PUSCH 
	-
	-
	-
	-

	5Aa1
	The SS transmits a NR RRCReconfiguration message including PUSCH-Config  with IE resourceAllocation set to resourceAllocationType1 (Note 1)
	<--
	RRCReconfiguration
	-
	-

	5Aa2
	The UE transmit a NR RRCReconfigurationComplete message.  (Note 2)
	-->
	RRCReconfigurationComplete
	-
	-

	-
	EXCEPTION: Steps 6 to 10 are repeated for allowed values of [image: image237.wmf]PRB

N

 as per Table  7.1.1.4.2.4.3.2-2A in BWP, time domain resource length L 3 to 14-S and [image: image238.wmf]MCS

I

 from 0 to 27.
	-
	-
	-
	-

	6
	SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,[image: image239.wmf]MCS

I

and nPRB.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 7 to 10 are performed if  TBS is less than or equal to UE capability "Maximum number of UL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.2.4.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.1.4.2.4.3.2-2.
Skip the execution of steps 7 to 10 for which the TBS size equal to 3824 or 3840. (Note 3)
	-
	-
	-
	-

	7
	SS creates one or more PDCP SDUs depending on TBS in accordance with  Table 7.1.1.4.2.4.3.2-2.
	-
	-
	-
	-

	8
	After 300ms, the SS transmits all PDCP SDUs (NSDUs) as created in step 7 in a MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs)
	-
	-

	9
	After 60ms of step 8 SS transmits UL Grant DCI 0_1, and values of S, L,[image: image240.wmf]MCS

I

and nPRB..
	<--
	(UL Grant) (DCI: (DCI Format 0_1,  S, L,[image: image241.wmf]MCS

I

and nPRB.)
	-
	-

	10
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 8 using Time, frequency Resources and modulation and coding scheme as configured by the SS in step 4?
	-->
	(NxPDCP SDUs)
	1
	P

	Note 1:
For EN-DC the NR RRCReconfiguration message is contained in RRCConnectionReconfiguration 36.508 [7], Table 4.6.1-8 using condition EN-DC_EmbedNR_RRCRecon.

Note 2:
For EN-DC the NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.

Note 3:
There is ambiguity of TBS calculation when 3824.0 < Ninfo < 3825.0 in clause 5.1.3.2 of TS 38.214 [15].


7.1.1.4.2.4.3.3
Specific message contents

[None].

7.1.1.4.2.5
UL-SCH Transport Block Size selection / DCI format 0_0 / Transform precoding and 64QAM

7.1.1.4.2.5.1
Test Purpose (TP)

(1)

with { UE in RRC_CONNECTED state and transform precoding enabled}

ensure that {

  when { UE has pending data for transmission and receives on PDCCH DCI format 0_0 indicating a resource block assignment correspondent to physical resource blocks , Time domain resource assignment and modulation and coding }

    then { UE transmits MAC PDU on PUSCH as per Modulation Coding scheme, time domain resource allocation  and PRB's }

            }

7.1.1.4.2.5.2
Conformance requirements

References: The conformance requirements covered in the present TC are specified in: TS 38.212 clause 7.3.1.1.1, TS 38.214 clause 6.1.2.1, 6.1.2.2, 6.1.2.2.2, 6.1.4.1, 5.1.3.1, 6.1.4.2 and 5.1.3.2. Unless otherwise stated these are Rel-15 requirements.
[TS 38.212, clause 7.3.1.1.1]

DCI format 0_0 is used for the scheduling of PUSCH in one cell. 
The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by C-RNTI or CS-RNTI or new-RNTI:
-
Identifier for DCI formats – 1 bit
-
The value of this bit field is always set to 0, indicating an UL DCI format

-
Frequency domain resource assignment – 
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 bits where
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 is the size of the active UL 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 for the cell, and 

-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

-
otherwise, 
[image: image244.wmf]BWP
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 is the size of the initial UL bandwidth part.

-
For PUSCH hopping with resource allocation type 1:

-

[image: image245.wmf]UL_hop
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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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 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]

-
Time domain resource assignment – 4 bits as defined in Subclause 6.1.2.1 of [6, TS 38.214]

-
Frequency hopping flag – 1 bit.

-
Modulation and coding scheme – 5 bits as defined in Subclause 6.1.3 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
-
TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS 38.213] 

-
Padding bits, if required.

-
UL/SUL indicator – 1 bit for UEs configured with SUL in the cell as defined in Table 7.3.1.1.1-1 and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).

-
If the UL/SUL indicator is present in DCI format 0_0 and the higher layer parameter pusch-Config is not configured on both UL and SUL the UE ignores the UL/SUL indicator field in DCI format 0_0, and the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured;

-
If the UL/SUL indicator is not present in DCI format 0_0, the corresponding PUSCH scheduled by the DCI format 0_0 is for the UL or SUL for which high layer parameter pucch-Config is configured.

The following information is transmitted by means of the DCI format 0_0 with CRC scrambled by TC-RNTI:
-
Identifier for DCI formats – 1 bit
-
The value of this bit field is always set to 0, indicating an UL DCI format

-
Frequency domain resource assignment –
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 is the size of the initial UL bandwidth part.

-
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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 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]

-
Time domain resource assignment – 4 bits as defined in Subclause 6.1.2.1 of [6, TS 38.214]

-
Frequency hopping flag – 1 bit.

-
Modulation and coding scheme – 5 bits as defined in Subclause 6.1.3 of [6, TS 38.214], using Table 5.1.3.1-1

-
New data indicator – 1 bit, reserved

-
Redundancy version – 2 bits as defined in Table 7.3.1.1.1-2
-
HARQ process number – 4 bits, reserved

-
TPC command for scheduled PUSCH – 2 bits as defined in Subclause 7.1.1 of [5, TS 38.213] 

-
Padding bits, if required.

-
UL/SUL indicator – 1 bit if the cell has two ULs and the number of bits for DCI format 1_0 before padding is larger than the number of bits for DCI format 0_0 before padding; 0 bit otherwise. The UL/SUL indicator, if present, locates in the last bit position of DCI format 0_0, after the padding bit(s).

-
If 1 bit, reserved, and the corresponding PUSCH is always on the same UL carrier as the previous transmission of the same TB

If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, zeros shall be appended to the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
If DCI format 0_0 is monitored in common search space and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bit width of the frequency domain resource allocation field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0.

If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 

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

-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, zeros shall be appended to the DCI format 0_0 until the payload size equals that of the DCI format 1_0.
If DCI format 0_0 is monitored in UE specific search space but does not satisfy at least one of the following 

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

-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

and if the number of information bits in the DCI format 0_0 prior to padding is larger than the payload size of the DCI format 1_0 monitored in common search space for scheduling the same serving cell, the bit width of the frequency domain resource allocation field in the DCI format 0_0 is reduced by truncating the first few most significant bits such that the size of DCI format 0_0 equals to the size of the DCI format 1_0.

If DCI format 0_0 is monitored in UE specific search space and satisfies both of the following 

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

-
the total number of different DCI sizes with C-RNTI monitored per slot is no more than 3 for the cell

and if the number of information bits in the DCI format 0_0 prior to padding is less than the payload size of the DCI format 1_0 monitored in UE specific search space for scheduling the same serving cell, zeros shall be appended to the DCI format 0_0 until the payload size equals that of the DCI format 1_0.

 [TS 38.214, clause 6.1.2.1]

When the UE is scheduled to transmit a transport block and no CSI report, or the UE is scheduled to transmit a transport block and a CSI report on PUSCH by a DCI, the Time domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the used resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the slot offset K2, the start and length indicator SLIV, or directly the start symbol S and the allocation length L, and the PUSCH mapping type to be applied in the PUSCH transmission.

When the UE is scheduled to transmit a PUSCH with no transport block and with a CSI report by a CSI request field on a DCI, the Time-domain resource assignment field value m of the DCI provides a row index m + 1 to an allocated table. The determination of the applied resource allocation table is defined in sub-clause 6.1.2.1.1. The indexed row defines the start and length indicator SLIV, or directly the start symbol S and the allocation length L,  and the PUSCH mapping type to be applied in the PUSCH transmission and K2 is determined based on the corresponding list entries 
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The slot where the UE shall transmit the PUSCH is determined by K2 as 
[image: image263.wmf]2

2

2

K

n

PDCCH

PUSCH

+

ú

ú

û

ú

ê

ê

ë

ê

×

m

m

 where n is the slot with the scheduling DCI, K2 is based on the numerology of PUSCH, and 
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 are the subcarrier spacing configurations for PUSCH and PDCCH, respectively, and
-
The starting symbol S relative to the start of the slot, and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH are determined from the start and length indicator SLIV of the indexed row:
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The PUSCH mapping type is set to Type A or Type B as defined in Subclause 6.4.1.1.3 of [4, TS 38.211] as given by the indexed row.

The UE shall consider the S and L combinations defined in table 6.1.2.1-1 as valid PUSCH allocations

Table 6.1.2.1-1: Valid S and L combinations

	PUSCH mapping type
	Normal cyclic prefix
	Extended cyclic prefix

	
	S
	L
	S+L
	S
	L
	S+L

	Type A
	0
	{4,…,14}
	{4,…,14}
	0
	{4,…,12}
	{4,…,12}

	Type B
	{0,…,13}
	{1,…,14}
	{1,…,14}
	{0,…,12}
	{1,…,12}
	{1,…,12}


When the UE is configured with aggregationFactorUL > 1, the same symbol allocation is applied across the aggregationFactorUL consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the aggregationFactorUL consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB is determined according to table 6.1.2.1-2.

Table 6.1.2.1-2: Redundancy version when aggregationFactorUL > 1
	rvid indicated by the DCI scheduling the PUSCH
	rvid to be applied to nth transmission occasion

	
	n mod 4 = 0
	n mod 4 = 1
	n mod 4 = 2
	n mod 4 = 3

	0
	0
	2
	3
	1

	2
	2
	3
	1
	0

	3
	3
	1
	0
	2

	1
	1
	0
	2
	3


If the UE procedure for determining slot configuration, as defined in subclause 11.1 of [6, TS 38.213], determines symbols of a slot allocated for PUSCH as downlink symbols, the transmission on that slot is omitted for multi-slot PUSCH transmission. 

[38.214 clause 6.1.2.2]

The UE shall determine the resource block assignment in frequency domain using the resource allocation field in the detected PDCCH DCI. Two uplink resource allocation schemes type 0 and type 1 are supported. Uplink resource allocation scheme type 0 is supported for PUSCH only when transform precoding is disabled. Uplink resource allocation scheme type 1 is supported for PUSCH for both cases when transform precoding is enabled or disabled.

If the scheduling DCI is configured to indicate the uplink resource allocation type as part of the Frequency domain resource assignment field by setting a higher layer parameter resourceAllocation in pusch-Config to ‘dynamicswitch’, the UE shall use uplink resource allocation type 0 or type 1 as defined by this DCI field. Otherwise the UE shall use the uplink frequency resource allocation type as defined by the higher layer parameter resourceAllocation.

The UE shall assume that when the scheduling PDCCH is received with DCI format 0_0, then uplink resource allocation type 1 is used. 

If a bandwidth part indicator field is not configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's active bandwidth part. If a bandwidth part indicator field is configured in the scheduling DCI, the RB indexing for uplink type 0 and type 1 resource allocation is determined within the UE's bandwidth part indicated by bandwidth part indicator field value in the DCI, except for the case when DCI format 0_0 is decoded in any PDCCH common search space in CORESET 0 in which case the initial bandwidth part shall be used. The UE shall upon detection of PDCCH intended for the UE determine first the uplink bandwidth part and then the resource allocation within the bandwidth part.

[38.214 clause 6.1.2.2.2]

n uplink resource allocation of type 1, the resource block assignment information indicates to a scheduled UE a set of contiguously allocated non-interleaved virtual resource blocks within the active carrier bandwidth part of size 
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 PRBs except for the case when DCI format 0_0 is decoded in the Type0-PDCCH common search space in CORESET 0 in which case the initial bandwidth part of size 
[image: image271.wmf]size

N

BWP

 shall be used. 

An uplink type 1 resource allocation field consists of a resource indication value (RIV) corresponding to a starting virtual resource block (
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[TS 38.214, clause 6.1.4.1]

For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, or SP-CSI-RNTI, the transform precoding is enabled if transformPrecoder in PUSCH-Config is set to 'enabled', or if transformPrecoder in PUSCH-Config is not configured and msg3-transformPrecoding in rach-ConfigCommon is set to 'enabled'; otherwise the transform precoding is disabled.
For the PUSCH assigned by a DCI format 0_0/0_1 with CRC scrambled by CS-RNTI, or the PUSCH with configured grant using CS-RNTI, the transform precoding is enabled if transformPrecoder in ConfiguredGrantConfig is set to 'enabled'; otherwise the transform precoding is disabled.
For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI, or SP-CSI-RNTI, or for a PUSCH with configured grant using CS-RNTI, 

if transformPrecoder is disabled for this PUSCH transmission

...

else

-
if mcs-TableTransformPrecoder in PUSCH-Config is set to 'qam256', and the PUSCH is scheduled with C-RNTI or SP-CSI-RNTI, and PUSCH is assigned by DCI format 0_1,

-
the UE shall use IMCS and Table 5.1.3.1.-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel. 

-
elseif the UE is not configured with new-RNTI, mcs-TableTransformPrecoder in PUSCH-Config is set to 'qam64LowSE', and the PUSCH is scheduled with C-RNTI, or SP-CSI-RNTI, and the PUSCH is assigned by a PDCCH in a UE-specific search space,
-
the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif the UE is configured with new-RNTI, and the PUSCH is scheduled with new-RNTI,
-
the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif mcs-TableTransformPrecoder in ConfiguredGrantConfig is set to 'qam256', and PUSCH is scheduled with CS-RNTI,

-
the UE shall use IMCS and Table 5.1.3.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
elseif mcs-TableTransformPrecoder in ConfiguredGrantConfig is set to 'qam64LowSE', and PUSCH is scheduled with CS-RNTI,

-
the UE shall use IMCS and Table 6.1.4.1-2 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.

-
else

-
the UE shall use IMCS and Table 6.1.4.1-1to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
end

For Table 6.1.4.1-1 and Table 6.1.4.1-2, if higher layer parameter PUSCH-tp-pi2BPSK is configured, q = 1 otherwise q=2.

Table 6.1.4.1-1: MCS index table for PUSCH with transform precoding and 64QAM

	MCS Index
IMCS
	Modulation Order
Qm
	Target code Rate R x 1024
	Spectral

efficiency

	0
	q
	240/ q
	0.2344

	1
	q
	314/ q
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4 
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	466
	2.7305

	18
	6
	517
	3.0293

	19
	6
	567
	3.3223

	20
	6
	616
	3.6094

	21
	6
	666
	3.9023

	22
	6
	719
	4.2129

	23
	6
	772
	4.5234

	24
	6
	822
	4.8164

	25
	6
	873
	5.1152

	26
	6
	910
	5.3320

	27
	6
	948
	5.5547

	28
	q
	reserved

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved


[TS 38.214, clause 6.1.4.2]

For a PUSCH scheduled by RAR UL grant or for a PUSCH scheduled by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, new-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI.
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and transform precoding is disabled and Table 5.1.3.1-2 is used, or
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 and transform precoding is disabled and a table other than Table 5.1.3.1-2 is used, or 
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 and transform precoding is enabled, the UE shall first determine the TBS as specified below:

The UE shall first determine the number of REs (NRE) within the slot: 

-
A UE first determines the number of REs allocated for PUSCH within a PRB 
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 is the number of subcarriers in the frequency domain in a physical resource block, 
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  QUOTE ,N-symb-slot. is the number of symbols of the PUSCH allocation within the slot, 
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 is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 0_1 or as described for DCI format 0_0 in Subclause 6.2.2, and 
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-
A UE determines the total number of REs allocated for PUSCH 
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 is the total number of allocated PRBs for the UE.

-
Next, proceed with steps 2-4 as defined in Subclause 5.1.3.2

else if

-
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 and transform precoding is disabled and Table 5.1.3.1-2 is used, or
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 and transform precoding is enabled, 

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
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. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.

else

-
the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using 
[image: image298.wmf]28

0

£

£

MCS

I

. If there is no PDCCH for the same transport block using 
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, and if the initial PUSCH for the same transport block is transmitted with configured grant, the TBS shall be determined from the most recent configured scheduling PDCCH.

[TS 38.214, clause 5.1.3.2]

2)
Intermediate number of information bits (Ninfo)  QUOTE ,TBS-temp.)  is obtained by 
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Use step 3 as the next step of the TBS determination

else

Use step 4 as the next step of the TBS determination

end if
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[image: image303.wmf]÷

÷

ø

ö

ç

ç

è

æ

ú

û

ú

ê

ë

ê

=

n

o

n

o

N

N

2

·

2

,

24

max

inf

'

inf

, where 
[image: image304.wmf](

)

ë

û

(

)

6

log

,

3

max

inf

2

-

=

o

N

n

.

-
use Table 5.1.3.2-2 find the closest TBS that is not less than 
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Table 5.1.3.2-2: TBS for 
[image: image306.wmf]3824

inf

£

o

N


	Index
	TBS
	Index
	TBS
	Index
	TBS
	Index
	TBS

	1
	24
	31
	336
	61
	1288
	91
	3624

	2
	32
	32
	352
	62
	1320
	92
	3752

	3
	40
	33
	368
	63
	1352
	93
	3824

	4
	48
	34
	384
	64
	1416
	
	

	5
	56
	35
	408
	65
	1480
	
	

	6
	64
	36
	432
	66
	1544
	
	

	7
	72
	37
	456
	67
	1608
	
	

	8
	80
	38
	480
	68
	1672
	
	

	9
	88
	39
	504
	69
	1736
	
	

	10
	96
	40
	528
	70
	1800
	
	

	11
	104
	41
	552
	71
	1864
	
	

	12
	112
	42
	576
	72
	1928
	
	

	13
	120
	43
	608
	73
	2024
	
	

	14
	128
	44
	640
	74
	2088
	
	

	15
	136
	45
	672
	75
	2152
	
	

	16
	144
	46
	704
	76
	2216
	
	

	17
	152
	47
	736
	77
	2280
	
	

	18
	160
	48
	768
	78
	2408
	
	

	19
	168
	49
	808
	79
	2472
	
	

	20
	176
	50
	848
	80
	2536
	
	

	21
	184
	51
	888
	81
	2600
	
	

	22
	192
	52
	928
	82
	2664
	
	

	23
	208
	53
	984
	83
	2728
	
	

	24
	224
	54
	1032
	84
	2792
	
	

	25
	240
	55
	1064
	85
	2856
	
	

	26
	256
	56
	1128
	86
	2976
	
	

	27
	272
	57
	1160
	87
	3104
	
	

	28
	288
	58
	1192
	88
	3240
	
	

	29
	304
	59
	1224
	89
	3368
	
	

	30
	320
	60
	1256
	90
	3496
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When 
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end if

end if

7.1.1.4.2.5.3
Test description

7.1.1.4.2.5.3.1
Pre-test conditions

Same Pre-test conditions as in clause 7.1.1.0 except set the NR Cell bandwidth and applicable BWP to maximum for the NR Band under test as specified in Table 5.3.5-1 in TS 38.101-1 [16] / TS 38.101-2 [17] (to enable testing of nPRB up to maximum value) and Short_DCI condition is applied in NR Serving cell configuration.

Test frequency NRf1 is as specified in TS 38.508-1 [4] clause 4.3.1 using the common highest UL and DL channel bandwidth and using the default subcarrier spacing specified in TS 38.508-1 [4] clause 6.2.3.1.
7.1.1.4.2.5.3.2
Test procedure sequence

Table 7.1.1.4.2.5.3.2-1: Maximum TBS for different UE categories

	UE Category
	Maximum number of bits of a UL-SCH transport block received within a TTI

	TS 38.306 [23] clause 4.1.2 require UE without ue-CategoryDL and ue-CategoryUL, to support Max TBS achievable based on max bandwidth of the Band under test. 


Table 7.1.1.4.2.5.3.2-2: Number of uplink PDCP SDUs and PDCP SDU size used as test data

	TBS

[bits]
	Number of PDCP SDUs
	PDCP SDU size

[bits]

(Note 1)

	136 ≤ TBS ≤12128 note 2
	1
	8*FLOOR((TBS – 128)/8)

	12129 ≤ TBS ≤24200
	2
	8*FLOOR((TBS – 200)/16)

	24201 ≤ TBS ≤ 36272
	3
	8*FLOOR((TBS – 272)/24)

	36273 ≤ TBS ≤48344
	4
	8*FLOOR((TBS – 344)/32)

	48345≤ TBS ≤60416
	5
	8*FLOOR((TBS – 416)/40)

	60417 ≤ TBS ≤ 72488
	6
	8*FLOOR((TBS –488)/48)

	72489 ≤ TBS ≤84560
	7
	8*FLOOR((TBS – 560)/56)

	84561 ≤ TBS ≤96632
	8
	8*FLOOR((TBS –632)/64)

	96633< TBS ≤108704
	9
	8*FLOOR((TBS –704)/72)

	10705 ≤ TBS ≤120776
	10
	8*FLOOR((TBS – 776)/80)

	120777≤ TBS ≤132848
	11
	8*FLOOR((TBS –848)/88)

	132849 ≤ TBS ≤ 144920
	12
	8*FLOOR((TBS – 920)/96)

	TBS> 144920
	13
	8*FLOOR((TBS – 992)/104)

	Note 1:
Each PDCP SDU is limited to 1500 octets (to keep below maximum SDU size of ESM as specified in TS 24.301 [21] clause 9.9.4.12).

The PDCP SDU size of each PDCP SDU is

PDCP SDU size = (TBS – N*PDCP header size – N*AMD PDU header size  - N*MAC header size – Size of Timing Advance – RLC Status PDU size- MAC header for RLC Status PDU) / N, where

PDCP header size is 24 bits for the RLC AM and 18-bit SN case;
AMD PDU header size is 24 bits with 18 bit SN; 

MAC header size for AMD PDU = 16 or 24 bits depending on L=8 or 16 bits. Worst case 24 is taken.

Size of Timing Advance MAC CE with header is 16 bits (if no Timing Advance and/or RLC status needs to be sent, padding will occur instead).

RLC Status PDU size = 24 bits with 1 ACK_SN, With a MAC header of 16 bits.

This gives: 

PDCP SDU size = 8*FLOOR((TBS – N*24- N*24 – N*24 -56 )/(8*N)) bits.


Note 2:
According to the final PDCP SDU size formula in Note 1, the smallest TBS that can be tested is 136 bits.


Table 7.1.1.4.2.5.3.2-3: Specific Parameters

	Parameter
	Value
	Comment

	number of layers (ʋ)
	1
	

	transformPrecoder
	enabled
	


Table 7.1.1.4.2.5.3.2-4: Main behaviour

	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	-
	EXCEPTION: Steps 1 to 5 are repeated for allowed values of [image: image317.wmf]PRB

N

 1 to 
[image: image318.wmf]BWP

UL,

RB

N

 in BWP, time domain resource as per Table 7.1.1.4.2.0-1 and [image: image319.wmf]MCS

I

 from 0 to 28.
	-
	-
	-
	-

	1
	The SS calculates or looks up TBS in TS 38.214 [15] based on the value of S, L,[image: image320.wmf]MCS

I

and nPRB.
	-
	-
	-
	-

	-
	EXCEPTION: Steps 2 to 5 are performed if TBS is less than or equal to UE capability "Maximum number of UL-SCH transport block bits received within a TTI" as specified in Table 7.1.1.4.2.5.3.2-1 and larger than or equal to 136 bits as specified in Table 7.1.1.4.2.5.3.2-2
Skip the execution of steps 2 to 5 for which the TBS size equal to 3824 or 3840. (Note 1)
	-
	-
	-
	-

	2
	The SS creates one or more PDCP SDUs, depending on TBS, in accordance with Table 7.1.1.4.2.5.3.2-2.
	-
	-
	-
	-

	3
	After 300ms, the SS transmits all PDCP SDUs (NSDUs) as created in step 2 in a MAC PDU.
	<--
	MAC PDU (NxPDCP SDUs) 
	-
	-

	4
	After 60ms of step 3, SS transmits UL Grant DCI 0_0, and values of S, L,[image: image321.wmf]MCS

I

and nPRB.
	<--
	(UL Grant) (DCI Format 0_0,  S, L,[image: image322.wmf]MCS

I

and  nPRB.)
	-
	-

	5
	CHECK: Does UE return the same number of PDCP SDUs with same content as transmitted by the SS in step 3 using Time, frequency Resources and modulation and coding scheme as configured by the SS in step 4?
	-->
	MAC PDU (N  x PDCP SDU)
	1
	P

	Note 1:
There is ambiguity of TBS calculation when 3824.0 < Ninfo < 3825.0 in clause 5.1.3.2 of TS 38.214 [15].


7.1.1.4.2.5.3.3
Specific message contents

None.

<End of modified section 1>
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