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[bookmark: _Hlk508655659]
[bookmark: _Toc525748102]6	Physical uplink shared channel related procedure
[bookmark: _Toc525748103]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 the transmissions can correspond to a configured grant Type 1 or Type 2. The Type 1 PUSCH transmission with configured grant is semi-statically configured to operate upon the reception of higher layer parameter of configuredGrantConfig including rrc-ConfiguredUplinkGrant without the detection of an UL grant in a DCI., or configurdGrantConfig not including rrc-ConfiguredUplinkGrant The Type 2 PUSCH transmission with configured grant is semi-persistently scheduled by an UL grant in a valid activation DCI according to Subclause 10.2 of [TS 38.213] after the reception of higher layer parameter configurdGrantConfig not including rrc-ConfiguredUplinkGrant.
For the PUSCH transmission corresponding to a configured grant, the parameters applied for the transmission are provided by configuredGrantConfig according to Subclause 6.1.2.3, Subclause 5.8.2 of [10, TS 38.321] and  except for dataScramblingIdentityPUSCH, txConfig, codebookSubset, maxRank, scaling of UCI-OnPUSCH, which are provided by of pusch-Config. For the PUSCH retransmission scheduled by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, the parameters in pusch-Config are applied for the PUSCH transmission except for p0-NominalWithoutGrant, p0-PUSCH-Alpha, powerControlLoopToUse, pathlossReferenceIndex specified in Subclause 7.1 of [TS 38.213], mcs-Table, mcs-TableTransformPrecoder specified in Subclause 6.1.4.1 and transformPrecoder specified in Subclause 6.1.3.
[bookmark: _Hlk512252948]A UE shall upon detection of a PDCCH with a configured DCI format 0_0 or 0_1 transmit the corresponding PUSCH as indicated by that DCI. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to transmit a PUSCH starting earlier than the ending symbol of the first PUSCH by a PDCCH that does not end earlier than symbol i. The UE is not expected to be scheduled to transmit another PUSCH by DCI format 0_0 or 0_1 scrambled by C-RNTI or MCS-C-RNTI for a given HARQ process until after the end of the expected transmission of the last PUSCH for that HARQ process.
For PUSCH scheduled by DCI format 0_0 on a cell, the UE shall transmit PUSCH according to the spatial relation, if applicable, corresponding to the PUCCH resource with the lowest ID within the active UL BWP of the cell, as described in sub-clause 9.2.1 of [6, TS 38.213]. 
For uplink, 16 HARQ processes per cell is supported by the UE.
[bookmark: _Hlk500838154][bookmark: _Hlk512975987]== Unchanged part is omitted ==
[bookmark: _Toc525748114]6.1.3	UE procedure for applying transform precoding on PUSCH
[bookmark: _Hlk498091854]For Msg3 PUSCH transmission, the UE shall consider the transform precoding either 'enabled' or 'disabled' according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission scheduled with by a PDCCH with CRC scrambled by CS-RNTI with NDI=1, C-RNTI, or MCS-C-RNTI or SP-CSI-RNTIDCI:
-	If the DCI with the scheduling grant was received with DCI format 0_0, the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder. 
-	If the DCI with the scheduling grant was not received with DCI format 0_0 
-	If the UE is configured with the higher layer parameter [transform-Precoder in pusch-Config], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transform-Precoder in pusch-Config], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
For PUSCH transmission without a configured grant
-	If the UE is configured with the higher layer parameter [transform-Precoder in configuredGrantConfig], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to this parameter.
-	If the UE is not configured with the higher layer parameter [transform-Precoder in configuredGrantConfig], the UE shall, for this PUSCH transmission, consider the transform precoding either enabled or disabled according to the higher layer configured parameter msg3-transformPrecoder.
[bookmark: _Toc525748115]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 for PUSCH scheduled by DCI or Type 2 PUSCH with configured grant, or determine the IMCS according to Subclause 6.1.2.3 for Type 1 PUSCH with configured grant 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 for PUSCH scheduled by DCI, or determine the redundancy version according to Subclause 6.1.2.3.1 for Type 1 and Type 2 PUSCH with configured grant, and 
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.
== Unchanged part is omitted ==

[bookmark: _Toc525748117]6.1.4.2	Transport block size determination
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, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SP-CSI-RNTI, or for a PUSCH transmission with configured grant.
if

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

-	 and transform precoding is disabled and a table other than Table 5.1.3.1-2 is used, or 

-	 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  by 








[bookmark: _Hlk512515248]-	, where is the number of subcarriers in the frequency domain in a physical resource block,  is the number of symbols of the PUSCH allocation within the slot,  is the number of REs for DM-RS per PRB in the scheduled allocated duration including the overhead of the DM-RS CDM groups without data, as described for PUSCH with a configured grant in Subclause 6.1.2.3 or as indicated by DCI format 0_1 or as described for DCI format 0_0 in Subclause 6.2.2, and  is the overhead configured by higher layer parameter xOverhead in PUSCH-ServingCellConfig. If the  is not configured (a value from 0, 6, 12, or 18), the  is assumed to be 0. For MSG3 transmission the  is always set to 0.



-	A UE determines the total number of REs allocated for PUSCH  by where  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

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

-	 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 . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured grant, 
· the TBS shall be determined from configuredGrantConfig for Type 1 PUSCH with configured grant.
· the TBS shall be determined from the most recent configured scheduling PDCCH for Type 2 PUSCH with configured grant.
.
else


-	the TBS is assumed to be as determined from the DCI transported in the latest PDCCH for the same transport block using . If there is no PDCCH for the same transport block using , and if the initial PUSCH for the same transport block is transmitted with configured grant, 
· the TBS shall be determined from configuredGrantConfig for Type 1 PUSCH with configured grant.
· the TBS shall be determined from the most recent configured scheduling PDCCH for Type 2 PUSCH with configured grant.
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