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1. Introduction

In RAN1#107bis-e, Type A PUSCH repetitions for Msg3 was discussed, and the following agreements were made [1].
Agreement

Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.
· When a UE requests Msg3 repetition, the repurposed MCS 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 four candidate repetition factors used for repetition indication. 
· When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.
Agreement 

The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.

· The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.

Agreement
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}.

Agreement
All slots are considered as available slots for Msg3 repetition for both FD-FDD UEs and HD-FDD RedCap UEs.
Agreement

Introduce the following the RRC parameter for indication of the number of repetitions for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. 

	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 

Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	RACH-ConfigCommon
	Cell-specific
	38.331
	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.

Agreements

· 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.

Agreement

Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.

·  When a UE requests Msg3 repetition, the repurposed MCS 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 four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

Agreement  
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 


Agreement

Introduce the following the RRC parameter for indication of the MCS index for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. 

	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 

Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	mcs-Msg3Repetition
	new
	Configure eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant.
 
	SEQUENCE (SIZE (8)) OF INTEGER (0..31)


	{0, 1, 2, 3, 4, 5, 6, 7}
	RACH-ConfigCommon
	Cell-specific
	38.331
	Agreements

· 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.

Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.


Conclusion 
· Same Tx beam is applied for all repetitions of Msg3 initial transmission scheduled by a RAR UL grant.
· It is up to UE implementation how the Tx beam forms. 
· Same Tx beam is applied for all repetitions of Msg3 re-transmission scheduled by a DCI scrambled with TC-RNTI.
· It is up to UE implementation how the Tx beam forms. 
Agreement
· Adopt the text proposal for Clause 7.3.1.1.1 in TS 38.212 h00 as in the Appendix section of R1-2200802.
Agreement
· Adopt the text proposal for Clause 6.1.4.1 in TS 38.214 h00 as in the Appendix section of R1-2200802.
Agreement
· Adopt the text proposal for Clause 8.3 in TS38.213 h00 as in the Appendix section of R1-2200802.
In this contribution, the maintenance on specs of Msg3 PUSCH repetition type A is discussed.
2. Discussion
In last meeting, the RRC parameter for indication of the number of repetitions for PUSCH repetition scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI was agreed. The RRC parameter numberOfMsg3Repetitions was agreed to be captured in RACH-ConfigCommon in SIB1. The legacy RACH-ConfigCommon mainly includes PRACH resource configuration. The parameter numberOfMsg3Repetitions is defined to indicate the number of repetitions for Msg3 PUSCH. The legacy Msg3 PUSCH configuration, e.g. TDRA is configured in PUSCH-ConfigCommon in SIB1 [2]. The parameter numberOfMsg3Repetitions is closely related to Msg3 PUSCH transmission configuration. In our view, the parameter numberOfMsg3Repetitions should be captured in PUSCH-ConfigCommon, in order to make the specification more readable. We propose to modify the IE capturing parameter numberOfMsg3Repetitions from RACH-ConfigCommon to PUSCH-ConfigCommon. 
Proposal 1: The parameter numberOfMsg3Repetitions is captured in PUSCH-ConfigCommon.
The proposed RRC parameter description table modification is shown as following. 
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 

Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	numberOfMsg3Repetitions
	new
	The number of repetitions for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI
	SEQUENCE (SIZE (4)) OF INTEGER (1,2, 3, 4, 7, 8, 12, 16)
	{1, 2, 3, 4}
	RACH-ConfigCommon
PUSCH-ConfigCommon
	Cell-specific
	38.331
	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.

Agreements

· 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.

Agreement

Regarding how a UE should interpret MCS information field for indication of the number of repetitions for the case of CBRA, Option 1 is supported.

·  When a UE requests Msg3 repetition, the repurposed MCS 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 four candidate repetition factors used for repetition indication. 
When the UE doesn’t request Msg3 repetition (including legacy UE), the legacy MCS information field is applied. gNB schedules Msg3 without repetition for the UE not requesting Msg3 repetition.

Agreement  
For the number of repetitions configured by numberOfMsg3Repetitions, support {1, 2, 3, 4, 7, 8, 12, 16}. 


The parameter mcs-Msg3Repetition is also closely related to Msg3 PUSCH transmission configuration. It is similar to the URLLC case that MCS table used for PUSCH is configured in PUSCH-Config [2]. In our view, capturing the parameter mcs-Msg3Repetition in PUSCH-ConfigCommon will also make the specification more readable. We propose to modify the IE capturing parameter mcs-Msg3Repetition from RACH-ConfigCommon to PUSCH-ConfigCommon.
Proposal 2: The parameter mcs-Msg3Repetition is captured in PUSCH-ConfigCommon.

The proposed RRC parameter description table modification is shown as following.
	WI code
	Sub-feature group
	Parameter name in the spec
	New or existing?
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or 

Cell-specific
	Specification
	Comment

	NR_cov_enh-Core
	Type A PUSCH repetitions for Msg3
	mcs-Msg3Repetition
	new
	Configure eight candidate MCS indexes for PUSCH transmission scheduled by RAR UL grant and DCI format 0_0 with CRC scrambled by TC-RNTI. Only the first 4 configured or default MCS indexes are used for PUSCH transmission scheduled by RAR UL grant.
 
	SEQUENCE (SIZE (8)) OF INTEGER (0..31)


	{0, 1, 2, 3, 4, 5, 6, 7}
	RACH-ConfigCommon
PUSCH-ConfigCommon
	Cell-specific
	38.331
	Agreements

· 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.

Agreement 
The 3 LSB bits of MCS information field in DCI format 0_0 with CRC scrambled by the TC-RNTI is used to indicate one value from 8 candidate MCS indexes for Msg3 retransmission.
The 8 candidate MCS indexes can be configured by SIB1, MCS 0~7 are applied if the configuration is absent. The first 4 indexes of the 8 candidate MCS indexes are used for initial PUSCH transmission scheduled by RAR UL grant.


3. Conclusions
In this contribution, the maintenance on spec of Msg3 PUSCH repetition type A is discussed. It is proposed:
Proposal 1: The parameter numberOfMsg3Repetitions is captured in PUSCH-ConfigCommon.

Proposal 2: The parameter mcs-Msg3Repetition is captured in PUSCH-ConfigCommon.
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