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In the RAN1#101 e-meeting, coverage evaluation assumptions and parameters are agreed in [1] to recognize the coverage bottleneck channels. The evaluation results for various channels are provided in [2]-[3] and the potential solutions are discussed for PUSCH and PUCCH channels in [4]-[5]. In this contribution, we focus on the coverage enhancement for Msg3 PUSCH. 
Discussion
In [2], the link budget results for Msg3 PUSCH, PDSCH and PDCCH are provided for FR1.  It can be observed that the coverage of Msg3 PUSCH is limited in Rural (NLoS O2I, ISD=1732m) scenario when TDD duplexing mode is used and the carrier frequency is 4 GHz. There are 1.44 dB and 1.74 dB gaps with and without frequency hopping to meet the target performance, respectively. The evaluation results for PDSCH and PDCCH can meet the coverage requirements. 
Based on the evaluation results in [3], PDSCH for FR2 can meet the coverage requirements for outdoor UEs in Urban scenario. 
Observations 1: The coverage of Msg3 PUSCH needs to be enhanced at least in Rural (NLoS O2I, ISD=1732m) TDD scenario with 4 GHz carrier frequency.
Considering about 1.44~1.74 dB gaps to meet the coverage requirement, it seems that extra one or two repetitions may be enough to improve the coverage of Msg3 PUSCH. Hence, the Msg3 PUSCH repetition can be considered. 
However, the PUSCH repetition is only used for RRC connected UEs. In the initial access procedure, UE cannot receive the repetition indication information by RRC signaling until the RRC connection is established successfully. In NR Rel-15 and Rel-16, Msg3 PUSCH repetition is not supported and the PUSCH repetition is only used for RRC connected UEs.
Since the Msg3 PUSCH transmission is scheduled by RAR UL grant or DCI format 0_0, the repetition information of Msg3 PUSCH can be indicated by PDCCH or MAC RAR in the initial access procedure. 
Furthermore, the joint channel estimation discussed in [4] can also be used if Msg3 PUSCH repetition is supported. This joint channel estimation can improve channel estimation accuracy without increasing DMRS overhead. One straightforward way is to the joint utilization of the DMRS for channel estimation in different slots. As shown in figure 1, cross-slot channel estimation of multiple consecutive PUSCH slots is an example to be performed. By combing the overall DMRS of multiple slots, channel estimation performance may be further enhanced in this cross-slot channel estimation case.
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Figure 1 Cross-slot channel estimation

Proposal 1: repetition is studied for Msg3 PUSCH coverage enhancements. 
Proposal 2: Joint channel estimation is studied for Msg3 PUSCH coverage enhancements.

Conclusions 
Based on the above discussions about the coverage enhancement for Msg3 PUSCH, the following observations and proposals are concluded.

Observations 1: The coverage of Msg3 PUSCH needs to be enhanced at least in Rural (NLoS O2I, ISD=1732m) TDD scenario with 4 GHz carrier frequency.
Proposal 1: repetition is studied for Msg3 PUSCH coverage enhancements. 
Proposal 2: Joint channel estimation is studied for Msg3 PUSCH coverage enhancements
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