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[bookmark: _Toc501048205]6.1 	UE procedure for transmitting the physical uplink shared channel
[bookmark: _Hlk498514022]PUSCH transmission(s) can be dynamically scheduled by an UL grant in a DCI, or semi-statically configured to operate according to Subclause 6.1.2.3 and according to Subclause 5.8.2 of [10, TS 38.321] upon the reception of higher layer parameter of ConfiguredGrantConfig UL-TWG-type1 without the detection of an UL grant in a DCI, or semi-persistently scheduled by an UL grant in a DCI after the reception of higher layer parameter of ConfiguredGrantConfigUL-TWG-type2.
For uplink, a maximum of 16 HARQ processes per cell is supported by the UE. The number of processes the UE may assume will at most be used for the uplink is configured to the UE for each cell separately by higher layer parameter [nrofHARQ-processesForPUSCH].

6.1.2.3	Resource allocation for uplink transmission with configured grant
[bookmark: _Hlk498078682][bookmark: _Hlk500838154]When PUSCH resource allocation is semi-statically configured by higher layer parameter ConfiguredGrantConfig, and the PUSCH transmission corresponding to the configured grant triggered, the following higher layer parameters are applied in the transmission:
-	For both Type 1 and Type 2 PUSCH transmissions with a configured grant: [RRC IE name]
-	For Type 1 PUSCH transmissions with a configured grant:
-	The row index of an RRC configured table pusch-AllocationListpusch-symbolAllocation is determined by the higher layer parameter timeDomainAllocation, indicating a combination of start symbol and length and PUSCH mapping type;
-	Frequency domain resource allocation is determined by the higher layer parameter frequencyDomainAllocation according to the procedure in Subclause 6.1.2.2 for a given resource allocation type indicated by higher layer parameter resourceAllocation;
-	The IMCS is provided by higher layer parameter mcsAndTBS;
-	Number of DM-RS CDM groups, DM-RS ports, SRS resource indication and DM-RS sequence initialization are determined as in Subclause 7.3.1.1 of [5, TS 38.212], and the antenna port value, the bit value for DM-RS sequence initialization, precoding information and number of layers, SRS resource indicator are provided by higher layer parameters antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, and srs-ResourceIndicator, respectively UL-TWG-DMRS;
-	When frequency hopping is enabled, the frequency offset between two frequency hops can be configured by higher layer parameter frequencyHoppingOffsetFrequency-hopping-offset;
-    When high layer parameter transformPrecoder is not present and resource allocation type 1 is indicated by higher layer parameter resourceAllocation, the non-interleaved VRB-to-PRB mapping scheme is applied..
-	For Type 2 PUSCH transmissions with a configured grant: the resource allocation follows the higher layer configuration and UL grant received on the DCI according to [10, TS 38.321].
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, the UE determines the transmission occasion in each period to start in a symbol as defined in 5.8.2 of [10, TS 38.321] and have a time duration of L consecutive symbols.
If the UE determines the number of symbols available for the PUSCH transmission with a configured grant is less than L in a transmission occasion, the transmission at that transmission occasion is omitted.
The UE shall not transmit anything on the resources configured by ConfiguredGrantConfig if the higher layers did not deliver a transport block to transmit on the resources allocated for uplink transmission without grant.
The UE shall not perform the PUCCH transmission when the duration of the PUCCH transmission (partially) overlaps with a PUSCH transmission without grant.
The UE shall not perform the SR transmission when the duration of the SR transmission (partially) overlaps with a PUSCH transmission without grant.
The UE shall not perform the PUSCH transmission without grant when the duration of the PUSCH transmission without grant (partially) overlaps with a PUSCH transmission with dynamic grant or a transmission of trigger type 1 SRS.
A set of allowed periodicities P are defined in [12, TS 38.331]. 
6.1.2.3.1	Transport Block repetition for uplink transmissions with a configured grant
The RRC-configured parameter repK and repK-RV define the K repetitions to be applied to the transmitted transport block, and the redundancy version pattern to be applied to the repetitions. For the nth transmission occasion among K repetitions, n=1, 2, …, K, it is associated with (mod(n-1,4)+1)th value in the configured RV sequence. The initial transmission of a transport block may start at 
-	the first transmission occasion of the K repetitions if the configured RV sequence is {0,2,3,1},
-	any of the transmission occasions of the K repetitions that are associated with RV=0 if the configured RV sequence is {0,3,0,3},
-	any of the transmission occasions of the K repetitions if the configured RV sequence is {0,0,0,0}, except the last transmission occasion when K=8. 
For any RV sequence, the repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or when a UL grant for scheduling the same TB is received within the period P, whichever is reached first.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with K>1, the UE determines the first transmission occasion in each period to start in a symbol as defined in 5.8.2 of [10, TS 38.321] and have a time duration of L consecutive symbols.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping Type A and K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot.
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping type B and K>1, if the periodicity P is no larger than one slot, the UE determines the following K-1 transmission occasions in each period to be consecutive to the previous one without crossing a slot boundary and have a time duration of L consecutive symbols. The UE shall repeat the TB across the K transmission occasions and the PUSCH is limited to a single transmission layer;
For both Type 1 and Type 2 PUSCH transmissions with a configured grant, when a UE is configured with data mapping type B and K>1, if the periodicity P is larger than one slot, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot.
If the UE determines the number of symbols available for the PUSCH transmission with a configured grant is less than L in a transmission occasion, the transmission at that transmission occasion is omitted.
When the transmission at a transmission occasion is omitted, the UE still count it as one of the K repetitions within a period.

[bookmark: _Toc501048216][bookmark: _Hlk508529437]6.1.4	Modulation order, redundancy version and transport block size determination
To determine the modulation order, target code rate, redundancy version and transport block size for the physical uplink shared channel, the UE shall first


-	read the 5-bit modulation and coding scheme field in the DCI or the IMCS provided by higher layer parameter mcsAndTBS to determine the modulation order  and target code rate (R) based on the procedure defined in Subclause 6.1.4.1
-	read redundancy version field (rv) in the DCI to determine the redundancy version, or determine the redundancy version according to Subclause 6.1.2.3.1, and 
-	[check the "CSI request" bit field]
and second


-	the UE shall use the number of layers , the total number of allocated PRBs  to determine the transport block size based on the procedure defined in Subclause 6.1.4.2.

[bookmark: _Toc501048217]6.1.4.1	Modulation order and target code rate determination
For the PUSCH configured by higher layer parameter ConfiguredGrantConfig or assigned by a DCI format 0_0/0_1 with CRC scrambled by C-RNTI, TC-RNTI, or CS-RNTI,
if transform precoding is disabled and MCS-Table-PUSCH is not set to '256QAM', 
-	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 downlink shared channel.
elseif transform precoding is disabled and MCS-Table-PUSCH is set to '256QAM',
-	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 downlink shared channel.
elseif transform precoding is enabled and MCS-Table-PUSCH-transform-precoding is not set to '256QAM',
-	the UE shall use IMCS and Table 6.1.4.1-1 to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel.
-	for MCS index 0 and 1, q=1 if UE has reported to support pi/2 BPSK modulation; and q=2 in other cases
else
-	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 downlink shared channel.
end
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