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Introduction
In RAN1#103-e meeting, the SI on NR coverage enhancement was closed and a new WI was agreed in [1] in RAN#90-e meeting. One of the objectives of this WI is 
· Specify mechanism(s) to support Type A PUSCH repetitions for Msg3 [RAN1]
In this contribution, we discuss the Msg3 coverage enhancement aspects and give our proposals.
Msg3 coverage enhancement
The number of repetitions for Msg3 
According to the evaluation result during the study in [2], Msg3 repetition provides clear SNR gain comparing with the single transmission. For FR1, the Msg3 link budget is better than PUSCH 3 to 6dB in the evaluated scenarios; for FR2, the gap between Msg3 and PUSCH is about 12dB to 14dB based on different performance metrics. Thus, the Msg3 repetition number can be smaller than PUSCH repetition number. As the maximum repetition number for PUSCH is specified as 16 in Rel.16 and will be further extended in Rel.17. The repetition number 16 could be a compromised value for Msg3 coverage enhancement. 
Proposal 1: Considering maximum Msg3 PUSCH repetition number is 16.
Indication of Msg3 repetition number
To support the Msg3 PUSCH repetition, there are several methods to indicate the Msg3 PUSCH repetition number.
· Dynamic indication via DCI: re-interpret the DCI field, such as TDRA field, and introducing new IE to indicate the repetition number 
· Dynamic indication via RAR MAC CE: introducing the repetition number in the RAR grant field
· Semi-static indication via RRC signaling: define new RRC parameter to indicate the Msg3 repetition number
Semi-static indication method 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. Dynamic indication methods can change the repetition number flexibly, it’s benefits for the RRC connected UEs to restart the random access procedure, such as the UE lost the synchronization to the network.
Dynamic indication method could also benefit the RRC_IDLE UE as well, if gNB assign some specific preambles or ROs for the UEs with coverage issue. Once the specific preamble is detected by gNB, Msg3 repetition could be indicated dynamically by gNB. 
Proposal 2: Support dynamic indication of the Msg3 PUSCH repetition number for RRC_CONNECTED UE and RRC_IDLE/RRC_INACTIVE UE.
Msg3 PUSCH inter-slot frequency hopping
In the coverage enhancement study, Msg3 PUSCH repetition with the inter-slot hopping was studied. As showing in [2][3], there is about 3.8dB SNR gain with two repetitions and inter-slot hopping comparing with no repetition and no intra-slot hopping. Inter-slot frequency hopping was already supported by PUSCH repetition. It’s natural extended to support inter-slot frequency hopping in Msg3 PUSCH repetition.
Proposal 3: To enhance the Msg3 PUSCH coverage,  Msg3 PUSCH inter-slot frequency hopping is supported.
MCS table for Msg3 PUSCH 
The coding rate plays important roles for coverage limited UEs, the lower coding rate could reduce the required SNR, but increase the allocated PRBs. There is trade-off between the EPRE and coding rate. This was evaluated in [4], even the lowest MCS index with more PRBs allocation is not the optimal case, but it’s sub-optimal and still beneficial from coverage point of view. The qam64-LowSE MCS was proposed to be used in the coverage enhancement study. During the study item phase, most of evaluations would select the lowest MCS index first to check whether the available PRBs can achieve the target data rate; if not, then increase the MCS index. qam64-LowSE MCS table provides more lower coding rate entries, it’s beneficial for small data transmission, such as the Msg3 56bit payload size.
Proposal 4: qam64-LowSE MCS table is considered for Msg3 PUSCH coverage enhancement.
Msg3 PUSCH re-transmission
Currently, if the Msg3 is failed to decode, the gNB will re-schedule the Msg3 via the DCI 0_0 with CRC scrambled by TC-RNTI. To enhance the Msg3 PUSCH coverage, repetition will be supported. If gNB fail to decode the Msg3 PUSCH with the repetition, it’s highly possible the one-shot Msg3 PUSCH re-transmission will be failed to decode again. Thus, supporting the repetition for Msg3 PUSCH re-transmission is beneficial from coverage, overhead, and latency perspective.
Proposal 5: Support repetition for Msg3 PUSCH re-transmission.
Summary
In this contribution, we discuss the Msg3 PUSCH coverage enhancement and have the following proposals:
Proposal 1: Considering maximum Msg3 PUSCH repetition number is 16.
Proposal 2: Support dynamic indication of the Msg3 PUSCH repetition number for RRC_CONNECTED UE and RRC_IDLE/RRC_INACTIVE UE.
Proposal 3: To enhance the Msg3 PUSCH coverage,  Msg3 PUSCH inter-slot frequency hopping is supported.
Proposal 4: qam64-LowSE MCS table is considered for Msg3 PUSCH coverage enhancement.
Proposal 5: Support repetition for Msg3 PUSCH re-transmission.
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