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Introduction
In RAN#86 meeting, new study item on NR coverage enhancement [1] was agreed. Some of objectives of this study item are showing below,
· Identify the performance target for coverage enhancement, and study the potential solutions for coverage enhancements for the above scenarios and services
· The target channels include at least PUSCH/PUCCH 
· Study enhanced solutions, e.g., time domain/frequency domain/DM-RS enhancement (including DM-RS-less transmissions)
· Study the additional enhanced solutions for FR2 if any
· Evaluate the performance of the potential solutions based on link level simulation.
The following agreements were made in RAN1#102-e meeting [2].
Agreements:
· Study Msg3 PUSCH enhancement in NR coverage enhancement SI
· Study at least Msg3 PUSCH repetition
· FFS the aspects to be enhanced, e.g., signaling indication, repetition pattern, interplay between Msg1 and Msg3, DM-RS enhancements related to repetition etc.
· FFS multiple-antenna techniques.
Agreements:
· Study whether or how to enhance MsgA PUSCH in NR coverage enhancement SI 
In this contribution, we discuss the Msg3 coverage enhancement aspects.
Msg3 coverage enhancement
In general, the coverage limitation is from UL channel, e.g., PUCCH, PUSCH, Msg3 PUSCH. Msg3 plays an important role in random access procedure, if the Msg3 reception is failure, it would impact the whole PRACH process, it will trigger the UE restart the random access procedure, which cause the access delay and lower the resource usage efficiency. In this sense, Msg3 coverage enhancement can be considered. In addition, time domain repetition was already support by PUCCH and PUSCH, if the user is in the cell edge, the Msg3 is the bottleneck comparing with PUSCH/PUCCH with the repetition. 
The Figure 1 outline the performance of Msg3 with hopping and repetition in 2.6GHz Urban scenario. The intra-slot frequency hopping provides about 0.5dB gain. The inter-slot frequency with the repetition can provide 2dB performance gain. This gain is worthwhile to specify inter-slot frequency hopping and time domain repetition for Msg3 PUSCH coverage enhancement. 
Proposal 1: To enhance the Msg3 PUSCH coverage,  Msg3 repetition and inter-slot frequency hopping are supported.
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Figure 1: Msg3 performance with repetition and frequency hopping
To support the Msg3 PUSCH repetition, there are several methods to indicate the Msg3 PUSCH repetition number,
· Option 1: dynamic indication via DCI
· Option 2: dynamic indication via RAR MAC CE
· Option 3: semi-static indication via RRC signaling
Option 1 and option 2 can change the repetition number flexibly, it’s benefits to the RRC connected UEs to restart the random access procedure, such as the UE lost the synchronization to the network. Option 3 is a cell specific configuration of the repetition number, it would apply to all the UEs in the cell, even the UE in the good geometry will transmit the Msg3 PUSCH with the repetition. It could cause the resource waste. Thus, the dynamic indication method is preferred.
Another aspect related to the Msg3 PUSCH repetition is the repetition number, the Msg3 can have the same maximum repetition number as PUSCH, which is the 16 repetitions defined in Rel.16.
Proposal 2: Dynamic indication of Msg3 PUSCH repetition number is considered.
Regarding to MsgA  PUSCH enhancement, the 2-step RACH UE selecting RACH type, i.e., 2-step RACH procedure or 4-step RACH procedure, is based on the SSB-based RSRP threshold. If the UE has the coverage issue, it will not select the 2-step RACH, otherwise access failure and falling back to 4-step RACH will increase the access delay and occupy the MsgA PUSCH resource, which is not aligned with the 2-step RACH objective. If the MsgA PUSCH coverage enhancement is supported, the MsgA PUSCH repetition or hopping would require more resources reserved, and these resources are hard to be shared with Rel.16 2-step RACH UE. As the PRACH occasion and PUSCH resource unit association is defined, e.g., one to one or multiple to one mapping between RACH preamble and PUSCH resource unit. In addition, more repetitions could increase the access delay.
Proposal 3: MsgA PUSCH enhancement is not considered in this SI.
Summary
In this contribution, we discuss the potential coverage enhancement techniques for Msg3 PUSCH, and have the following proposals:
Proposal 1: To enhance the Msg3 PUSCH coverage,  Msg3 PUSCH repetition and inter-slot frequency hopping are supported.
Proposal 2: Dynamic indication of Msg3 PUSCH repetition number is considered. 
Proposal 3: MsgA PUSCH enhancement is not considered in this SI.
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