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In the RAN1#107 e-meeting [1], the following agreements for Msg3 PUSCH repetition were achieved in the table below.  
	Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 
Agreement 
· For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
· FFS: [8] MCS index to be used for Msg3 re-transmission
 
Working assumption 
· Support repetition for a PUSCH scheduled by RAR UL grant, including both Msg3 PUSCH and CFRA PUSCH.
· Use the same mechanism of Msg3 PUSCH repetition, when applicable, for CFRA PUSCH with repetitions.
· No separate CFRA preamble/RO for repetition of CFRA PUSCH is introduced.
· No additional optimization specific for CFRA PUSCH is considered for CFRA PUSCH with repetition.
· No additional RAN1 specification impact.
Note: UE reports Msg3 repetition capability after initial access.
Note: The working assumption can be confirmed only if no additional RAN1 specification impact nor optimization specific for CFRA PUSCH. 


In this contribution, the remaining issues of Type A PUSCH repetition for Msg3 are discussed.  
Potential solutions for Type A PUSCH repetition for Msg3
2.1 Indication of the number of repetitions for Msg3 
2.1.2 How to interpret the information field (legacy or new interpretation) 	
As for how a UE is managed to know whether to use legacy interpretation or new interpretation on the information field indicating the number of repetitions, there are the following two options discussed in RAN1#106-e. 
	Agreements
Down-select one of the two options on how a UE should interpret the selected information field for indication of the number of repetitions.
Option 1:
· When a UE requests Msg3 repetition, the new TDRA table or repurposed information field is applied. gNB schedules Msg3 with or without repetition for the UE requesting Msg3 repetition.
· Repetition factor K=1 is included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy TDRA table or legacy information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Option 2:
· When a UE requests Msg3 repetition, gNB schedules Msg3 with or without repetition by respectively using the new TDRA table or legacy TDRA table; or gNB schedules Msg3 with or without repetition by respectively using repurposed information field or legacy interpretation of information field. Whether the UE should apply the new or the legacy TDRA table, or apply repurposed or legacy interpretation of the information field, is indicated by gNB. 
· FFS details, e.g. implicit or explicit indication or predefined.
· Repetition factor K=1 is NOT included in the TDRA table or one entry/codepoint of the repurposed information field.
· When the UE doesn’t request Msg3 repetition (including legacy UE), gNB schedules Msg3 without repetition. The UE applies the legacy TDRA table, or the legacy interpretation of the information field. 


Regarding on how to interpret the information field, option 2 has the same result as option 1, but option 2 introduces additional change to the DCI (for Msg3 retransmission) or RAR (for Msg3 initial transmission). Therefore, option 1 is preferred.
Proposal 1: For how to interpret the repurposed MCS information field, option 1 should be adopted (i.e., when a UE requests Msg3 repetition, the repurposed MCS information field is applied).
Based on proposal 1, in TS 38.213 and TS 38.214, the following contents should be modified.
Proposal 2: Adopt the text proposal in Appendix A for PUSCH repetition type A for Msg3 initial transmission and Msg3 re-transmission in section 8.3 of TS 38.213.
Proposal 3: Adopt the text proposal in Appendix B for the determination of the number of repetitions for Msg3 initial transmission and Msg3 re-transmission in section 6.1.2.1 of TS 38.214.
[bookmark: _GoBack]Proposal 4: Adopt the text proposal in Appendix C for the MCS determination for PUSCH repetition type A for Msg3 initial transmission in section 6.1.4.1 of TS 38.214. 
2.1.2 Indication of the number of repetitions for Msg3 re-transmission 
In RAN1#106b e-meeting and RAN1#107 e-meeting, the following agreements were made. 2 MSB bits of the MCS information field are used to indicate the number of repetitions for Msg3 initial transmission, and the remaining 2 LSB bits of the MCS information field are used for MCS indication.
	Working Assumption 
Down-select only one from the following methods for indication of the number of repetitions of Msg3 initial transmission.
· Alt 1: If TDRA information field is chosen, Option 2 is supported. 
·   The candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]} 
· Alt 2: If MCS information field is chosen, repurpose the MCS information field as follows.
· 2 MSB bits of the MCS information field are used for selecting one repetition factor from a SIB1 configured set with 4 candidate values.
·  The set of candidate values for repetition factor could be chosen from {[1], 2, 3, 4, 7, 8, [12], [16]}
Note: Whether ‘1’ is included depends on the outcome of interpretation of the selected information field.
Agreement
· For indication of the number of repetitions of Msg3 initial transmission, Alt 2 (i.e., using MCS information field) is adopted. 
· Four candidate MCS indexes can be configured by SIB1 for Msg3 initial transmission. MCS 0~3 are applied if the configuration is absent.
· If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. 



And in RAN1#107 e-meeting, the following agreement for the indication of the number of repetitions for Msg3 re-transmission was made.
	Agreement 
· For repetition indication for Msg3 re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. 
FFS: [8] MCS index to be used for Msg3 re-transmission


For repetition indication for Msg3 re-transmission, the same mechanism as supported for Msg3 initial transmission is adopted, that is, 2 MSB bits of MCS information field are used to indicate the number of repetitions. And then, how to use the remaining bits (e.g. 3 LSB bits) for MCS indication need to be further discussed. There could be three options for MCS indication:
· Option 1: 3 LSB bits of the MCS information field can be used to indicate an MCS from eight candidate MCS indexes. And MCS 0~7 are adopted as the 8 candidate MCS indexes.
Obviously, the UE who requests Msg3 repetitions is in coverage shortage and assesses that its PUSCH may not be robust enough to carry one slot Msg3 transmission. It is reasonable to assume the gNB would never indicate the UE to use 16QAM or QPSK with high code rate. Hence MCS 0~7 are sufficient for the coverage limited UE. And then the remaining 3 LSB bits of MCS information field in DCI 0_0 with CRC scrambled by TC-RNTI can be used for MCS indication.
· Option 2: 3 LSB bits of the MCS information field can be used to indicate an MCS from eight candidate MCS indexes. The eight candidate MCS indexes can be configured by SIB1. MCS 0~7 are applied if the configuration is absent.
Compared with option 1, in option 2, the 8 candidate MCS indexes are configurable. This could provide more flexibility for MCS indication. However, MCS 0~7 could satisfy the performance requirement of coverage limited UE, so the additional flexibility may not be necessary. In addition, the configuration of 8 candidate MCS indexes also introduces more overheads into SIB1. 
· Option 3: 2 LSB bits of the MCS information field can be used to indicate an MCS from the 4 candidate MCS indexes which are configured by SIB1 for Msg3 initial transmission. And, the remaining 1 bit (e.g. the 3rd bit) of the MCS information field can be reserved. 
This option is to follow the same mechanism on MCS indication and MCS indexes configuration as supported for Msg3 initial transmission. It should be noted that the MCS for retransmission could be different from the initial transmission. So, the candidate MCS indexes for re-transmission and initial transmission may not be the same. Therefore, using same candidate MCS indexes as the initial transmission may impact the flexibility of MCS indication for re-transmission. 
Therefore, based on the above analysis and considering MCS 0~7 are sufficient for coverage limited UE, 3 LSB bits of the MCS information field in DCI 0_0 with CRC scrambled by TC-RNTI should be used for MCS indication and MCS 0~7 are preferred as the candidate MCS indexes.
Proposal 5: For PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, 3 LSB bits of the MCS information field should be used for MCS indication and MCS 0~7 are preferred as the candidate MCS indexes. 
Based on the proposal 5, the description of MCS information field in the DCI format 0_0 with CRC scrambled by TC-RNTI in section 7.3.1.1.2 of TS 38.212 should be modified.
Proposal 6: Adopt the text proposal in Appendix D for the MCS information field in section 7.3.1.1.2 of TS 38.212. 
In addition, the following sentences should be added in section 6.1.4.1 of TS 38.214.
Proposal 7: Adopt the text proposal in Appendix E for the MCS determination for PUSCH repetition type A for Msg3 re-transmission in section 6.1.4.1 of TS 38.214.
2.2 UE capability reporting after initial access procedure	
Obviously, the capability that the UE supports Msg3 PUSCH repetition can be indicated to the gNB by the selected PRACH resource. However, due to the fact that some UEs with capability would not request Msg3 PUSCH repetition in initial access procedure, the capability of such UEs is not known by gNB. In order to properly configure the Msg3 repetition RACH resources for connected UEs, it is beneficial to introduce UE capability of Msg3 repetition, similar to that for 2-step RA. Especially, the capability reporting is beneficial for the network to make a proper PRACH configuration in a dedicated BWP. For instance, some UEs completed initial access via the initial BWP (BWP #0), then the network wants to configure/activate a dedicated BWP (BWP #1) to these UEs. In this operation, if the network knows the percentage of UEs supporting Msg3 repetition, the network can determine a proper PRACH configuration for BWP #1. The collision probability will be reduced with such a picked configuration.
Proposal 8:  The UE capability of supporting Msg3 PUSCH repetition should be reported after initial access procedure.

Conclusions
Based on the above discussions, the following proposals are made:
Proposal 1: For how to interpret the repurposed MCS information field, option 1 should be adopted (i.e., when a UE requests Msg3 repetition, the repurposed MCS information field is applied).
Proposal 2: Adopt the text proposal in Appendix A for PUSCH repetition type A for Msg3 initial transmission and Msg3 re-transmission in section 8.3 of TS 38.213.
Proposal 3: Adopt the text proposal in Appendix B for the determination of the number of repetitions for Msg3 initial transmission and Msg3 re-transmission in section 6.1.2.1 of TS 38.214.
Proposal 4: Adopt the text proposal in Appendix C for the MCS determination for PUSCH repetition type A for Msg3 initial transmission in section 6.1.4.1 of TS 38.214.
Proposal 5: For PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, 3 LSB bits of the MCS information field should be used for MCS indication and MCS 0~7 are preferred as the candidate MCS indexes. 
Proposal 6: Adopt the text proposal in Appendix D for the MCS information field in section 7.3.1.1.2 of TS 38.212. 
Proposal 7: Adopt the text proposal in Appendix E for the MCS determination for PUSCH repetition type A for Msg3 re-transmission in section 6.1.4.1 of TS 38.214.
Proposal 8:  The UE capability of supporting Msg3 PUSCH repetition should be reported after initial access procedure.
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Appendix A: Proposed Text Changes for TS 38.213
	TS 38.213 v17.0.0
[bookmark: _Toc12021464][bookmark: _Toc20311576][bookmark: _Toc26719401][bookmark: _Toc29894834][bookmark: _Toc29899133][bookmark: _Toc29899551][bookmark: _Toc29917288][bookmark: _Toc36498162][bookmark: _Toc45699188][bookmark: _Toc92093829]8.3	PUSCH scheduled by RAR UL grant
**Unchanged parts are omitted**
A UE can be provided in RACH-ConfigCommon a set of numbers of repetitions for a PUSCH transmission with PUSCH repetition Type A that is scheduled by a RAR UL grant or by a DCI format 0_0 with CRC scrambled by a TC-RNTI. If the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedRO, theThe UE repeats the PUSCH transmission over  slots, where  is indicated by the 2 MSBs of the MCS field in the RAR UL grant or in the DCI format 0_0 with CRC scrambled by the TC-RNTI, and determines a redundancy version and RBs for each repetition as described in [6, TS 38.214]. For unpaired spectrum operation, the UE determines the  slots as the first  slots starting from slot  where a repetition of the PUSCH transmission does not include a symbol indicated as downlink by tdd-UL-DL-ConfigurationCommon or indicated as a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
**Unchanged parts are omitted**



Appendix B: Proposed Text Changes for TS 38.214
	TS 38.214 v17.0.0
6.1.2.1	    Resource allocation in time domain
**Unchanged parts are omitted**
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
-	the number of slots used for TBS determination N is equal to 1.
If the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedROFor PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant, the 2 MSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured.
If the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedROFor PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, the 2 MSBs of the MCS information field of the DCI format 0_0 with CRC scrambled by TC-RNTI provide a codepoint to determine the number of repetitions K according to Table 6.1.2.1-1A, based on whether or not the higher layer parameter numberOfMsg3Repetitions is configured.
Table 6.1.2.1-1A: Number of repetition K as a function of 2 MSBs of MCS information field
	numberOfMsg3Repetitions is configured
	
	numberOfMsg3Repetitions is not configured

	Codepoint
	K
	
	Codepoint
	K

	00
	First value of numberOfMsg3Repetitions
	
	00
	1

	01
	Second value of numberOfMsg3Repetitions
	
	01
	2

	10
	Third value of numberOfMsg3Repetitions
	
	10
	3

	11
	Fourth value of numberOfMsg3Repetitions
	
	11
	4


**Unchanged parts are omitted**



Appendix C: Proposed Text Changes for TS 38.214
	TS 38.214 v17.0.0
6.1.4.1	       Modulation order and target code rate determination
For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
[bookmark: _Hlk29479539]for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-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.
[bookmark: _Hlk523070388]-	elseif the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-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 the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-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', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	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', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	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 for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedRO for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined 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.
-	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.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-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 the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-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', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	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',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	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 for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	elseif the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedROfor PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined 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.
-	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
**Unchanged parts are omitted**



Appendix D: Proposed Text Changes for TS 38.212
	TS 38.212 v17.0.0
7.3.1.1.2	Format 0_1
**Unchanged parts are omitted**
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 – number of bits determined by the following:

-	bits if the higher layer parameter useInterlacePUCCH-PUSCH in BWP-UplinkCommon is not configured, where

-	 is the size of the initial UL bandwidth part.
-	For PUSCH hopping with resource allocation type 1:




-	 MSB bits are used to indicate the frequency offset according to Table 8.3-1 in Clause 8.3 of [5, TS 38.213], where  if  and  otherwise

-	 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214]
-	For non-PUSCH hopping with resource allocation type 1:

-	 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.2 of [6, TS 38.214] 
-	If the higher layer parameter useInterlacePUCCH-PUSCH in BWP-UplinkCommon is configured 
-	5 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 30 kHz
-	6 bits provide the frequency domain resource allocation according to Clause 6.1.2.2.3 of [6, TS 38.214] if the subcarrier spacing for the active UL bandwidth part is 15 kHz
-	Time domain resource assignment – 4 bits as defined in Clause 6.1.2.1 of [6, TS 38.214]
-	Frequency hopping flag – 1 bit according to Table 7.3.1.1.1-3, as defined in Clause 6.3 of [6, TS 38.214]
-	Modulation and coding scheme – 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214]
-    If the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedRO, 5 bits as defined in Clause 6.1.2.1 and Clause 6.1.4.1 of [6, TS 38.214],
-    else, 5 bits as defined in Clause 6.1.4.1 of [6, TS 38.214].
-	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 Clause 7.1.1 of [5, TS 38.213] 
-	ChannelAccess-CPext – 2 bits indicating combinations of channel access type and CP extension as defined in Table 7.3.1.1.1-4, or Table 7.3.1.1.1-4A if ChannelAccessMode-r16 = "semistatic" is provided, for operation in a cell with shared spectrum channel access; 0 bit otherwise
-	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
**Unchanged parts are omitted**




Appendix E: Proposed Text Changes for TS 38.214

	TS 38.214 v17.0.0
6.1.4.1	       Modulation order and target code rate determination
 For a PUSCH scheduled by RAR UL grant or 
for a PUSCH scheduled by a fallbackRAR UL grant or
for a MsgA PUSCH transmission, or
for a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or 
for a PUSCH scheduled by a DCI format 0_1 or DCI format 0_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, SP-CSI-RNTI, or 
for a PUSCH with configured grant using CS-RNTI, and
if transform precoding is disabled for this PUSCH transmission according to Clause 6.1.3
-	if mcs-TableDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-TableDCI-0-2  in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-Table in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-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 the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-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', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant
-	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', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	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 for a MsgA PUSCH transmission, 
-	the UE shall use higher layer parameter msgA-MCS for IMCS and Table 5.1.3.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	elseif the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedROfor PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined 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.
-	elseif the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedRO, when transmitting PUSCH scheduled by DCI 0_0 with CRC scrambled by TC-RNTI,
-	the 3 LSBs of the MCS information field provide a codepoint to determine the MCS index IMCS and the UE shall use the determined IMCS to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel from the first eight indexes of the Table 5.1.3.1-1.
-	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.
else
-	if mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoderDCI-0-2 in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with DCI format 0_2 with CRC scrambled by C-RNTI or SP-CSI-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 pusch-Config is set to 'qam256', and PUSCH is scheduled by a PDCCH with DCI format 0_1 with CRC scrambled by C-RNTI or SP-CSI-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 the UE is not configured with MCS-C-RNTI, mcs-TableTransformPrecoder in pusch-Config is set to 'qam64LowSE', and the PUSCH is scheduled by a PDCCH with a DCI format other than DCI format 0_2 in a UE-specific search space with CRC scrambled by C-RNTI or SP-CSI-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 the UE is configured with MCS-C-RNTI, and the PUSCH is scheduled by a PDCCH with CRC scrambled by MCS-C-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', 
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	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',
-	if PUSCH is scheduled by a PDCCH with CRC scrambled by CS-RNTI or
-	if PUSCH is transmitted with configured grant,
-	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 for a MsgA PUSCH transmission,
-	the UE shall use higher layer parameter MsgA-MCS for IMCS and Table 6.1.4.1-1 to determine the Target code rate (R) used in the physical uplink shared channel.
-	the UE shall use q=2 for determining modulation order Qm in Table 6.1.4.1-1.
-	elseif the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedRO for PUSCH repetition type A, when transmitting PUSCH scheduled by RAR UL grant,
-	the 2 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-3, based on whether or not the higher layer parameter mcs-Msg3Repetition is configured. The UE shall use the determined 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.
-	elseif the UE transmitted the Random Access preamble determined from Msg3Reptitions-CB-PreamblesPerSharedRO, when transmitting PUSCH scheduled by DCI 0_0 with CRC scrambled by TC-RNTI,
-	the 3 LSBs of the MCS information field provide a codepoint to determine the MCS index IMCS and the UE shall use the determined IMCS to determine the modulation order (Qm) and Target code rate (R) used in the physical uplink shared channel from the first eight indexes of the Table 6.1.4.1-1.
-	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
**Unchanged parts are omitted**
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