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1. Introduction

In RAN1#107-e, Type A PUSCH repetitions for Msg3 was discussed, and the following agreements were made [1].
Agreement
Flexible symbol indicated by tdd-UL-DL-ConfigurationCommon and not overlapped with SSB symbols indicated by ssb-PositionsInBurst can be regarded as available symbols for Msg3 PUSCH repetition.
· Note: whether and how to introduce other potential mechanisms to use the flexible symbols are separately discussed.
· Note: The Rel-15/16 rules are reused for collision handling between Msg3 PUSCH transmission and a CORESET for Type0-PDCCH CSS set indicated to a UE by pdcch-ConfigSIB1 in MIB in a set of flexible symbols indicated by tdd-UL-DL-ConfigurationCommon.
Conclusion
There is no consensus to additionally introduce explicit indication to indicate whether or not flexible slots/symbols configured via TDD-UL-DL-Configcommon are available for Msg3 repetition.
Agreement
RV cycling for Msg3 PUSCH repetition is based on transmission occasions on available slots.
Agreement 
For inter-slot FH for Msg3 PUSCH repetition, adopt the following legacy rules.
· The Rel-16 RB offset determination mechanism defined in Table 8.3-1 of TS 38.213 for intra-slot FH for Msg3 PUSCH is reused.
· The Rel-16 additional DMRS configuration defined in Clause 6.2.2 of TS 38.214 for Msg3 PUSCH in case intra-slot FH is disabled is reused.
· The Rel-16 inter-slot FH pattern defined in Clause 6.3.1 of TS 38.214 for PUSCH repetition type A is reused.
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
Decision: As per email decision posted on Nov 20th,

Agreement
Reuse legacy collision handling rule between Msg3 PUSCH transmission and downlink symbols indicated by tdd-UL-DL-ConfigurationDedicated.

· Note: there is no specification impact.

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 maintenance on specs of Msg3 PUSCH repetition type A is discussed.
2. Text Proposal
The draft CRs on coverage enhancement were agreed in RAN#94-e. TS 38.211-214 V17.0 were released.
For the indication of repetition factor of Msg3 PUSCH, it was agreed to use 2 LSBs of MCS information field in RAR UL grant to indicate one of four candidate MCS indexes configured by SIB1. MCS 0~3 are applied if the configuration is absent. The current MCS determination description in 8.2 of TS 38.213 V17.0 [2] does not include the agreed MCS information field definition for PUSCH transmission with PUSCH repetition type A.
The 2 MSBs of MCS information field in RAR UL grant are used to indicate four candidate repetition factors configured in RACH-ConfigCommon. If the four candidate repetition factors are not configured, the default values are {1, 2, 3, 4}. The current description for PUSCH transmission with PUSCH repetition type A in 8.3 of TS 38.213 V17.0 does not include the case that set of numbers of repetitions with four values are not configured. 
We propose the following text proposal on TS 38.213 V17.0.0 to address the above-mentioned issues. 
----------------------------------------Start of TP 38.213 V17.0.0 section 8-------------------------------------------------
8.2   Random access response - Type-1 random access procedure
<Unchanged parts are omitted>
The UE determines the MCS of the PUSCH transmission from the first sixteen indexes of the applicable MCS index table for PUSCH as described in [6, TS 38.214]. For the PUSCH transmission with PUSCH repetition type A, UE determines the MCS of the PUSCH transmission according to Table 6.1.4.1-3 and 6.1.4.1-4 in [6, TS 38.214].  
<Unchanged parts are omitted>
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 with four values 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 set of numbers of repetitions is not provided, the default four values are {1, 2, 3, 4}.The UE repeats the PUSCH transmission over [image: image2.png]


 slots, where [image: image4.png]


 is indicated from the set of numbers of repetitions 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 [image: image6.png]


 slots as the first [image: image8.png]


 slots starting from slot [image: image10.png]n+k, +A



 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>
------------------------------------------End of TP 38.213 V17.0.0 section 8-------------------------------------------------
It was agreed in RAN1#107-e that for repetition indication for Msg3 PUSCH re-transmission, Option 1 (i.e., use the same mechanism as supported for Msg3 initial transmission) is adopted. It is FFS whether [8] MCS indexes to be used for Msg3 re-transmission. In our view, 8 MCS indexes can be supported for Msg3 re-transmission. It is helpful to improve performance and scheduling flexibility of Msg3 PUSCH re-transmission. For DCI format 0_0 with CRC scrambled by TC-RNTI, there are 5 bits in MCS information field. Since 2 MSBs of MCS information field are used to indicate repetition factors, the 3 LSBs can be used to indicate MCS index from 8 MCS indexes. 
Proposal 1: 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI are used to indicate MCS index from 8 MCS indexes.
As described in [3], the higher layer parameter mcs-Msg3Repetition is used to configure 4 candidate MCS indexes. For PUSCH repetition type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, 8 candidate MCS indexes are needed to be configured. It is not preferred to introduce another higher layer parameter for this purpose. We propose to modify the current defined Msg3Repetition to include 8 candidate MCS indexes. For PUSCH repetition type A scheduled by RAR UL grant, the first 4 candidate MCS indexes are applied. 
Proposal 2: Higher layer parameter mcs-Msg3Repetition is used to configure 8 candidate MCS indexes for both initial transmission and re-transmission of Msg3 PUSCH repetition type A.
Proposal 3: For PUSCH repetition type A scheduled by RAR UL grant, the first 4 MCS indexes of 8 candidate MCS indexes configured by mcs-Msg3Repetition are applied.

We propose the following text proposal on TS 38.214 V17.0.0 to address the above-mentioned issues. 

----------------------------------------Start of TP 38.214 V17.0.0 section 6.1.4.1---------------------------------------------
<Unchanged parts are omitted>
-
elseif 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.
-
elseif for PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI,

-
the 3 LSBs of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, 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.
<Unchanged parts are omitted>
-
elseif 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 for PUSCH repetition type A, when transmitting PUSCH scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI,

-
the 3 LSBs  of the MCS information field of the RAR UL grant provide a codepoint to determine the MCS index IMCS according to Table 6.1.4.1-4, 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.
<Unchanged parts are omitted>
Table 6.1.4.1-4: MCS index IMCS as a function of 3 LSBs of MCS information field

	mcs-Msg3Repetition is configured
	
	mcs-Msg3Repetitions is not configured

	Codepoint
	IMCS
	
	Codepoint
	IMCS

	000
	First value of mcs-Msg3Repetition
	
	000
	0

	001
	Second value of mcs-Msg3Repetition
	
	001
	1

	010
	Third value of mcs-Msg3Repetition
	
	010
	2

	011
	Fourth value of mcs-Msg3Repetition
	
	011
	3

	100
	Fifth value of mcs-Msg3Repetition
	
	100
	4

	101
	Sixth value of mcs-Msg3Repetition
	
	101
	5

	110
	Seventh value of mcs-Msg3Repetition
	
	110
	6

	111
	Eighth value of mcs-Msg3Repetition
	
	111
	7


<Unchanged parts are omitted>
------------------------------------------End of TP 38.214 V17.0.0 section 6.1.4.1--------------------------------------------
As discussed above, we propose to agree the text proposals on TS 38.213 and TS 38.214. 
Proposal 4: The text proposals on TS 38.213 and TS 38.214 are agreed.
3. Conclusions
In this contribution, the maintenance on spec of Msg3 PUSCH repetition type A is discussed. It is proposed:
Proposal 1: 3 LSBs of MCS information field in DCI format 0_0 with CRC scrambled by TC-RNTI are used to indicate MCS index from 8 MCS indexes.
Proposal 2: Higher layer parameter mcs-Msg3Repetition is used to configure 8 candidate MCS indexes for both initial transmission and re-transmission of Msg3 PUSCH repetition type A.
Proposal 3: For PUSCH repetition type A scheduled by RAR UL grant, the first 4 MCS indexes of 8 candidate MCS indexes configured by mcs-Msg3Repetition are applied.

Proposal 4: The text proposals on TS 38.213 and TS 38.214 are agreed. 
4. References

[1] Draft_Minutes_report_RAN1#107-e_v010 
[2] TS 38.213 V17.0
[3] TS 38.214 V17.0
