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Introduction
In RAN1#104b-e meeting, coverage enhancement for Msg3 was discussed including triggering condition, indication of Msg3 PUSCH repetition and RV for Msg3 PUSCH repetition. Also, several agreements were made [4]. Following the previous agreement, we continue to discuss on coverage enhancement for Msg3.
Discussion
In this section, we discuss on RO for coverage enhancement, indication of msg3 PUSCH repetition and RV for Msg3 PUSCH repetition.

RO for Coverage Enhancement 
In RAN1#104b-e meeting, it was agreed that UE can request msg3 PUSCH repetition via separate PRACH resources. The remaining discussion point is an association between SSB and RO(s) which is/are assigned for the purpose of msg3 PUSCH request. The main consideration point of association between SSB and RO is whether the number of RO for CE is same to or less than the number of RO for legacy RACH procedure. 
When the number of RO for CE and that of legacy RACH is same, the mapping ratio of SSB association is same with each other. Hence, it is expected that same SSB indices can be mapped to ROs for CE and ROs for legacy RACH in the same time resource. Also, if less number of ROs for CE than that of ROs for legacy RACH is configured for resource efficiency, gNB should configure appropriate number of RO for CE which can guarantee that same SSB indices is mapped to ROs for CE and ROs for legacy RACH in the same time resource.
Proposal 1: In case of separate PRACH occasion, if less number of ROs for CE than that of ROs for legacy RACH is configured, gNB should configure appropriate number of RO for CE which can guarantee that same SSB indices is mapped to ROs for CE and ROs for legacy RACH in the same time resource.

Indication of Msg3 PUSCH repetition
In RAN1#104b-e meeting, it was agreed that for indication of the number of repetitions for msg3 initial transmission, option 1 (i.e., using UL grant scheduling Msg3) is adopted. Further discussion regarding additional using MAC RAR for indication is necessary. For indication of the number of repetition for msg3 initial transmission, it is preferred to indicate whether Msg3 PUSCH repetition is applied or not via UL grant in RAR because it is hard that gNB decides the exact number of repetition of msg3 initial transmission for each UE. For the indication, unused 1 bit field which is assigned for CSI request can be reused.
Proposal 2: Unused 1 bit field which is assigned for CSI request in UL grant in RAR can be reused to indicate whether Msg3 PUSCH repetition is applied or not.

RV for Msg3 PUSCH repetition
In RAN1#104b-e meeting, it was agreed to use RV 0 for the first repetition of Msg3 PUSCH initial transmission. In addition, first row in Table 6.1.2.1-2 for redundancy version for PUSCH transmission in TS38.214 can be applied for msg3 PUSCH transmission initial transmission. (i.e., rvid 0 at n mod 4 =0, rvid 2 at n mod 4 =1, rvid 3 at n mod 4 =2, rvid 1 at n mod 4 = 3).
Proposal 3: First row in Table 6.1.2.1-2 for redundancy version for PUSCH transmission in TS38.214 is applied for msg3 PUSCH transmission initial transmission. (i.e., rvid 0 at n mod 4 =0, rvid 2 at n mod 4 =1, rvid 3 at n mod 4 =2, rvid 1 at n mod 4 = 3). 

Conclusion
In this contribution, we discuss on coverage enhancement for Msg3 PUSCH. From the discussion, we propose followings: 
Proposal 1: In case of separate PRACH occasion, if less number of ROs for CE than that of ROs for legacy RACH is configured, gNB should configure appropriate number of RO for CE which can guarantee that same SSB indices is mapped to ROs for CE and ROs for legacy RACH in the same time resource.
Proposal 2: Unused 1 bit field which is assigned for CSI request in UL grant in RAR can be reused to indicate whether Msg3 PUSCH repetition is applied or not.
Proposal 3: First row in Table 6.1.2.1-2 for redundancy version for PUSCH transmission in TS38.214 is applied for msg3 PUSCH transmission initial transmission. (i.e., rvid 0 at n mod 4 =0, rvid 2 at n mod 4 =1, rvid 3 at n mod 4 =2, rvid 1 at n mod 4 = 3). 
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Annex: RAR grant
Table 1. Random Access Response Grant Content field size RAR grant field [2]
	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



Agreements in RAN1#104b-e [4]

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 the determination of RV for Msg3 PUSCH repetition, 
· RV of the first repetition is determined in the same way as legacy.
· Use RV 0 for the first repetition of Msg3 PUSCH initial transmission.
· Use a dynamically indicated RV id via DCI 0_0 with CRC scrambled by TC-RNTI for the first repetition of Msg3 PUSCH re-transmission.
· FFS determination of the RV sequence.  

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.

Agreements: For indication of the number of repetitions for Msg3 re-transmission, Option 1 (i.e., using DCI format 0_0 with CRC scrambled by TC-RNTI) is adopted. 
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