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Discussion
1      Introduction
In RAN1 #104b meeting, the following agreements were achieved for type A Msg.3 PUSCH repetitions [1].
	Agreement: For Msg3 PUSCH repetition, support the following modified Option 2-1. 

· Option 2-1: For UE requested Msg3 PUSCH repetition with gNB indicating the number of repetitions,
· A UE can request Msg3 PUSCH repetition via separate PRACH resources (FFS details, e.g., separate PRACH occasion or separate PRACH preamble in case of shared PRACH occasions after SSB association, etc.).

· Whether a UE would request is based on some conditions, e.g., measured SS-RSRP threshold, which may or may not have spec impact.

· If Msg3 PUSCH repetition is requested by UE, gNB decides whether to schedule Msg3 PUSCH repetition or not. If scheduled, gNB decides the number of repetitions for Msg3 PUSCH 3 (re)-transmission.  

· FFS the UE capability of supporting Msg3 PUSCH repetition can be reported after initial access procedure as usual

· FFS details if any.
Agreements: For indication of the number of repetitions for Msg3 initial transmission, Option 1 (i.e., using UL grant scheduling Msg3) is adopted.

· FFS additionally using MAC RAR for indication.

Working assumption: The number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3.
· FFS: the determination of available slots.


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

2      Discussion
2.1     Scheduling of Msg3 PUSCH repetition
Separate PRACH resources
As agreed in RAN1 #104b meeting, a UE can request Msg3 PUSCH repetition via separate PRACH resources. But the details of separate PRACH occasions are not discussed. In our view, some PRACH occasions which cannot be utilized for PRACH transmission by legacy UE can be taken into consideration. For example, as described in TS 38.213, “PRACH occasions not associated with SS/PBCH block indexes after an integer number of association periods, if any, are not used for PRACH transmissions.”, these occasions may be used for CE UEs. However, since the number of invalid PRACH occasions is not enough to establish the associations with SSB index, additional PRACH occasions may still be needed. 
Proposal 1: Consider using the PRACH occasions which cannot be utilized by Rel-15/16 UEs for CE UEs to request Msg3 PUSCH repetition.

UE capability reporting
In current scheme, whether a CE UE requests Msg.3 PUSCH repetition or not depends on the channel condition. Thus, the network in fact doesn’t know whether a UE is a CE UE if it doesn’t request Msg3 PUSCH repetition. We think the reporting of this UE capability is necessary, which facilitates PRACH resources configuration for the network. Moreover, the reporting of such a UE capability adds little complexity for UE. As for whether the reporting applies to all UEs or only UEs that do not request Msg3 repetition, we think both are fine.

Proposal 2: Support the UE capability reporting of supporting Msg3 PUSCH repetition after initial access procedure according to existing mechanism for UE capability report.
2.2     Indication of the repetition factor for Msg3 initial transmission
Indication scheme

Considering current RAR grant field as shown in Tab.1, 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 configuration, just similar to the number of repetition indication of PUSCH repetition Type A. However, the drawback of this scheme lies in additional limitations for Msg3 time resource allocation, which can be further discussed.
Tab.1 Current bit field of RAR UL grant

	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


Proposal 3: Support using TDRA field in RAR grant filed to indicate the number of Msg3 repetitions.
Candidate values for Msg3 initial/re-transmission repetitions
The candidate values for Msg3 repetition were discussed during RAN 1 #104b meeting. In our view, we think that the total number of repetition factors should be no larger than 4 (no larger than 4 kinds of repetition factors). For example, if TDRA field is used for the repetition factor indication, the candidate repetition factors should be mapped into 16 indexes, since this kind of indication already sacrifices the flexibility of Msg3 time resource allocation, the total number of repetition factors should not be too large. Moreover, we think at least {1, 2, 4, 8} should be supported, especially when the number of repetitions is counted on the basis of available slots.
Proposal 4: Support at least {1, 2, 4, 8} for the repetition factors of Msg3 PUSCH repetition.
Counting the number of repetitions
If the number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3, the maximum candidate repetition factors can be set at a relatively small value compare to counting on the basis of physical slots. This is also benefit to narrow down the size of candidate repetition factors. Similar topic was also discussed for normal PUSCH repetition type A enhancement and two alternatives are proposed in RAN1 #104:

· Alt1: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd_ul_dl configuration, FFS: other RRC configurations) and does not depend on dynamic signaling (at least SFI, FFS: other dynamic signaling e.g. CI, PUSCH priority for URLLC).

· Alt2: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd_ul_dl configuration, FFS: other RRC configurations) and also depends on dynamic signaling (at least SFI, FFS: other dynamic signaling e.g. CI, PUSCH priority for URLLC).

For Msg3, we think at least the information in SIB1 can be utilized to define the available UL slots, that is, whether or not a slot is determined as available for UL transmissions at least depends on tdd-UL-DL-Configuration.
Proposal 5: Confirm working assumption that the number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3. Whether or not a slot is determined as available for UL transmissions at least depends on tdd-UL-DL-Configuration.
2.3     Support of intra-slot FH for Msg3 PUSCH with repetition
Although inter-slot FH for Msg3 PUSCH with repetition is supported in Rel-17, we think the support of intra-slot FH is needed and benefit to the network. We don’t want to put additional restrictions on the scheduling. Moreover, when intra-slot FH is supported for Msg3 PUSCH with repetition, the spec impact is very small. Just like the FH mode configuration of normal PUSCH, one enumerate parameter can be added in SIB1 and indicate intra-slot or inter-slot frequency hopping mode. Then, the frequency hopping flag in RAR UL grant can be used to indicate whether the configured frequency hopping mode is enabled/disabled.
Proposal 6: Support intra-slot FH for Msg3 PUSCH with repetition. The frequency hopping mode can be configured in SIB1.
3      Conclusion
In this contribution, we discuss type A Msg.3 PUSCH repetitions and have the following proposals:
Proposal 1: Consider using the PRACH occasions which cannot be utilized by Rel-15/16 UEs for CE UEs to request Msg3 PUSCH repetition.

Proposal 2: Support the UE capability reporting of supporting Msg3 PUSCH repetition after initial access procedure according to existing mechanism for UE capability report.
Proposal 3: Support using TDRA field in RAR grant filed to indicate the number of Msg3 repetitions.
Proposal 4: Support at least {1, 2, 4, 8} for the repetition factors of Msg3 PUSCH repetition.
Proposal 5: Confirm working assumption that the number of repetitions is counted on the basis of available slots for Type A PUSCH repetitions for Msg3. Whether or not a slot is determined as available for UL transmissions at least depends on tdd-UL-DL-Configuration.
Proposal 6: Support intra-slot FH for Msg3 PUSCH with repetition. The frequency hopping mode can be configured in SIB1.
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