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Discussion
1      Introduction
In RAN1 #104 meeting, the following agreements were achieved for type A Msg.3 PUSCH repetitions [1].
	Agreements
· For indication of the number of repetitions for Msg3 initial transmission, down-select one option from the options below.

· Option1: UL grant scheduling Msg3.

· FFS details.

· FFS fallbackRAR UL grant. 

· Note: Optimization specific for fallbackRAR UL grant in 2-step RACH is not considered in Rel-17 CovEnh WI, if supported.

· Option2: DCI format 1_0 with CRC scrambled by RA-RNTI

· FFS details. 

· Option3: SIB1 only

· Any modifications of RAR UL grant or DCI format 1_0 with CRC scrambled by RA-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the RAR or DCI format 1_0 with CRC scrambled by RA-RNTI respectively

Agreements
· For indication of the number of repetitions for Msg3 re-transmission, down-select one option from the options below.

Option1: DCI format 0_0 with CRC scrambled by TC-RNTI.

FFS details.

Any modifications of DCI format 0_0 with CRC scrambled by TC-RNTI for indicating Msg3 repetitions shall not impact the legacy UE interpretation of the DCI format 0_0 with CRC scrambled by TC-RNTI.

Option2: Can be determined based on the repetition number for Msg3 initial transmission

Agreements
For Msg3 PUSCH repetition,  the following options are considered, aiming for down-selection in RAN1#104b-e:
·  Option 1-1: For gNB scheduled Msg3 PUSCH repetition without UE request,
· A UE indicates to support of Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· For a UE supporting Msg3 PUSCH repetition, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· FFS details if any.
· Option 1-2: For gNB scheduled Msg3 PUSCH repetition without UE request,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.
· For UE does not support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH without repetition
· For UE does support Msg3 PUSCH repetition, UE transmits Msg3 PUSCH with repetition as indicated by gNB and UE uses, e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Note: e.g., this can be for differentiation between UEs not supporting Msg3 PUSCH repetition and Rel-17 CE UEs supporting Msg3 PUSCH repetition or between RACH procedure with Msg3 PUSCH repetition and Msg3 PUSCH without repetition, etc.
· gNB blindly decodes Msg3 PUSCH with two different assumptions, w/ and w/o repetition.
· FFS details if any.
· Option 2-1: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can trigger RACH procedure with Msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions.
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.
· If Msg3 PUSCH repetition is triggered by UE, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  
· FFS details if any.
· Option 2-2: For UE triggered Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions.

· If Msg3 PUSCH repetition is scheduled, UE transmits Msg3 PUSCH with or without repetition. If UE transmits Msg3 PUSCH repetition, the number of repetition follows the indication of gNB and UE uses e.g., separate DMRS configuration or UCI multiplexing with Msg3 PUSCH (or other ways)
· Whether a UE would trigger is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.

· FFS details if any.
· Other options are not precluded. 


This contribution provides some considerations about type A Msg.3 PUSCH repetitions for discussion.

2      Discussion
2.1     Indication of Msg3 transmission repetition’s number
Considering Msg3 initial transmission

Based on the agreement in RAN1 #104, indication of the number of repetitions for Msg3 initial transmission should be down-selected from the following three options:
· Option 1: UL grant scheduling Msg3.

· Option 2: DCI format 1_0 with CRC scrambled by RA-RNTI.

· Option 3: SIB1 only.

For Option 1, we think it is a nature way to put the indication factor in the RAR UL grant, since it directly allocates the transmission resources for Msg3 transmission. The difficulty lies in where and how to configure this indication factor with the payload size of UL grant unchanged. 
Considering current RAR grant field, we think “PUSCH time resource allocation” field can be used for repetition factor indication. This filed point to one row of a table with 16 indexes. We think each row of this table can be associated with one repetition configure, just similar to the number of repetition indication of PUSCH repetition Type A. However, this kind of scheme introduce additional limitations for Msg3 time resource allocation.
	RAR grant field
	Number of bits

	Frequency hopping flag
	1

	PUSCH frequency resource allocation
	14, for operation without shared spectrum channel access 

12, for operation with shared spectrum channel access

	PUSCH time resource allocation
	4

	MCS
	4

	TPC command for PUSCH
	3

	CSI request
	1

	ChannelAccess-CPext
	0, for operation without shared spectrum channel access

2, for operation with shared spectrum channel access


For Option 2, we think it is weird to use DCI 1_0, which is used for PDSCH scheduling, to indicate some configuration for uplink transmission. Although this scheme solves the problem of indication bits, we still think this is not a proper way.
For Option 3, one possible method is to introduce a new field, noted as “Msg3-pusch-AggregationFactor”, in SIB1 related IE, e.g. ServingCellConfigCommonSIB, UplinkConfigCommonSIB. The new added field can be an enumerated type, with 1 or 2 bits, for example:

2bits: Msg3-pusch-AggregationFactor                 ENUMERATED { n2, n4, n8, n16}                  
1bits: Msg3-pusch-AggregationFactor                 ENUMERATED { n4, n8}                         

However, SIB1 configured Msg3 repetition is a cell-specific indication, thus it is less flexible compared with Option 1.
Based on above analysis, either Option 1 or Option 3 has pros and cons. We wonder if there is a possibility to combine these two options. For example, the number of Msg3 repetition can be configured both in SIB1 and UL grant, but the configuration in SIB1 has higher priority, which means:
1) If the number of Msg3 repetition is configured both in SIB1 and UL grant, the indication of Msg3 repetition factor by UL grant can be ignored, which brings more flexible in PUSHC time resource allocation;

2) If the number of Msg3 repetition is not configured in SIB1, then the number of repetitions of Msg3 should be indicated by UL grant, and the flexible of PUSHC time resource allocation is some kind of limited.
If the combination is not proper, we prefer Option1.
Proposal 1: For indication of the number of repetitions for Msg3 initial transmission, Option 1 is preferred. Combination of Option 1 and Option 3 can be also considered.
Considering Msg3 re-transmission

For Msg3 re-transmission, since it is scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI. We think the repetition factor can be directly indicated by DCI 0_0. For example, some reserved bits can be utilized for this indication, or else, “Time domain resource assignment” filed can be used to indicate the repetition number, which is similar to the indication of repetition numbers for initial Msg3 transmission as we describe before.

Proposal 2: For indication of the number of repetitions for Msg3 re-transmission, Option 1 is preferred.

2.2     Scheduling of Msg3 PUSCH repetition
Considering the scheduling of Msg3 PUSCH repetition, we have the following views:
1) Distinguish of legacy UEs and enhanced UEs
Before RRC connection between UE and gNB, gNB can’t tell whether a UE support Msg.3 repetition or not. Thus, it is necessary to define some mechanisms to distinguish legacy UE and enhanced UE. Since the only UL information transmitted before Msg.3 is Msg.1, Msg.1 seems to be the only information which can be used to indicate whether a UE supports Msg.3 repetition. Considering Msg.1 transmission, there are two aspects can be utilized: PRACH occasion and preamble sequences. 
Utilizing PRACH occasions to distinguish UEs: similar to SSB-RO (RACH occasion) association, gNB can know the UE preferred SSB index based on the selection of RACH occasion of the UE, an implicit way can be used to indicate whether a UE support Msg3 repetition or not. UE who supports Msg3 repetition utilize separate ROs from the UE who doesn’t support Msg3 repetition. Thus, for this method, separate ROs may be needed.

Utilizing PRACH occasions to distinguish UEs: similar to the former method, UE who support Msg3 repetition can use separate preamble sequence from other UEs. Thus, for this method, separate preamble sequences may be needed.

2) Msg3 PUSCH repetition scheduling
In our view, Msg3 PUSCH repetition should be scheduled by gNB, which means, firstly, gNB decides whether to schedule Msg3 PUSCH repetition or not, secondly, gNB decides the number of repetitions.
Thus, we think Opition 1-1 should be selected for scheduling of Msg3 PUSCH repetition.
To answer this question, we first should determine whether this 
Proposal 3: For Msg3 PUSCH repetition, Option 1-1 should be selected.
2.3     Start of Contention Resolution timer and PDCCH monitoring for Msg3 repetition
In Rel-16, UE starts the ra-ContentionResolutionTimer in the first symbol after the end of Msg3 transmission and restart the ra-ContentionResolutionTimer in the first symbol after the end of each Msg3 retransmission. For Msg3 repetition, if we follow Rel-16 procedure, the timer can be started only when all repetitions of Msg3 is transmitted even if Msg3 is correctly decoded by gNB before that, which will result in a waste of UL resources and additional delay. 

Thus, we think ra-ContentionResolutionTimer and PDCCH monitoring can be started before the end of Msg3 transmission. 
Proposal 4: Support starting ra-ContentionResolutionTimer and PDCCH monitoring before the end of Msg3 transmission
3      Conclusion
In this contribution, we discuss type A Msg.3 PUSCH repetitions and have the following proposals:
Proposal 1: For indication of the number of repetitions for Msg3 initial transmission, Option 1 is preferred. Combination of Option 1 and Option 3 can be also considered.

Proposal 2: For indication of the number of repetitions for Msg3 re-transmission, Option 1 is preferred.

Proposal 3: For Msg3 PUSCH repetition, Option 1-1 should be selected.
Proposal 4: Support starting ra-ContentionResolutionTimer and PDCCH monitoring before the end of Msg3 transmission.
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