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Introduction
A new work item NR coverage enhancement was approved [1]. In WID, following objective in RAN1 perspective is included: 
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3
In this contribution, we discuss on coverage enhancement for Msg3.
Discussion
In this section, we discuss triggering condition of coverage enhancement for msg3 PUSCH and indication of coverage enhancement for msg3 PUSCH.

Triggering condition of Coverage Enhancement for msg3 PUSCH
In RAN1#104-e meeting, it was discussed how msg3 PUSCH transmission is triggered, and four options (i.e., Option 1-1, 1-2, 2-1, 2-2) are identified. Among the options, UE indication or UE triggering via separate PRACH occasion or separate PRACH preamble (i.e., Option 1-1, 2-1) is preferred because the problem of gNB blind decoding is avoided. Also, for msg3 PUSCH transmission, PUSCH repetition can reduce PUSCH decoding error rate and potentially reduce PUSCH retransmission. Hence, it is preferred that a UE which has a capability of PUSCH/PUCCH repetition is indicated msg3 PUSCH repetition if the UE indicates to support msg3 PUSCH repetition via separate PRACH occasion or separate PRACH preamble without considering on a triggering conditions (e.g., measured SS-RSRP threshold).
Proposal 1: Select option 1-1 for triggering coverage enhancement for msg 3 PUSCH. 

Indication of Coverage Enhancement for msg3 PUSCH
For coverage enhancement for msg3 PUSCH, it needs that the configuration for PUSCH is inherited. For example, the parameters for PUSCH repetition (e.g., Number of repetition, DMRS bundling, frequency hopping, etc.) can be introduced in RA configuration. 
[bookmark: _GoBack]For indication of the number of repetition for msg3 initial transmission, SIB1 only is preferred because it is hard that gNB decides the exact number of repetition of msg3 initial transmission for each UE. But, for msg3 re-transmission, gNB can decide the number of repetition for each UE. Therefore, DCI format 0_0 with CRC scrambled by TC-RNTI is preferred for indication of the number of repetition for msg3 re-transmission. Also, gNB can indicate whether PUSCH repetition is scheduled or not via UL grant in RAR if necessity. 
In addition, redundancy version for PUSCH transmission can be described for msg3 PUSCH transmission with repetition.
Proposal 2: The parameters for PUSCH repetition (e.g., Number of repetition, DMRS bundling, frequency hopping, etc.) can be introduced in RA configuration. 
Proposal 3: Select option3 (i.e., SIB1 only) for indication of the number of repetition for msg3 initial transmission. And select option 1 (i.e., DCI format 0_0 with CRC scrambled by TC-RNTI) for indication of the number of repetition for msg3 retransmission.
Proposal 4: Redundancy version for PUSCH transmission can be described for msg3 PUSCH transmission with repetition.

Conclusion
In this contribution, we discuss on coverage enhancement for Msg3 PUSCH. From the discussion, we propose followings: 
Proposal 1: Select option 1-1 for triggering coverage enhancement for msg 3 PUSCH. 
Proposal 2: The parameters for PUSCH repetition (e.g., Number of repetition, DMRS bundling, frequency hopping, etc.) can be introduced in RA configuration. 
Proposal 3: Select option3 (i.e., SIB1 only) for indication of the number of repetition for msg3 initial transmission. And select option 1 (i.e., DCI format 0_0 with CRC scrambled by TC-RNTI) for indication of the number of repetition for msg3 retransmission.
Proposal 4: Redundancy version for PUSCH transmission can be described for msg3 PUSCH transmission with repetition.
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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#104-e [3]
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:
Support inter-slot frequency hopping for repetition of Msg3 initial and re-transmission.
FFS details, e.g., signaling etc.

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. 
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