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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 the following mechanisms for enhancements on PUSCH repetition type A [RAN1]
· Increasing the maximum number of repetitions up to a number to be determined during the course of the work.
· The number of repetitions counted on the basis of available UL slots.
In this contribution, we discuss the PUSCH repetition type A enhancements and give our proposals.
PUSCH repetition type A enhancement
During the coverage enhancement study phase, the PUSCH is identified as the bottleneck channel on all evaluated scenarios. The PUSCH repetition schemes were extensive discussed and evaluated. The time domain repetition could provide about 2dB SNR gain when the actual number of repetition is doubled and if the TBS is not changed with the repetition. The repetition could provide about 0.8dB gain if the target data rate is kept with the repetition [2]. 
The PUSCH coverage gap with other channels is more than 5dB, it’s hard to have a unified value to compensate the coverage gap for all the evaluated scenarios. The maximum repetition number for PUSCH is 8 in Rel.15 and 16 in Rel.16. Based on previous study, we consider the maximum repetition number 32 could be reasonable value to for PUSCH repetition type A enhancement.
Proposal 1: Considering the link budget gain and overhead, the maximum repetition number 32 can be compromise value. 
Another aspect of PUSCH repetition type A enhancement is how to count the repetition number. In Rel.15, PUSCH transmission will repeat the repetition number, i.e., pusch-AggregationFactor, consecutive slots. For NR TDD, the actual repetition number for PUSCH is less than the configured number, due to the DL slots are counted as the repetition number. To effectively increase the repetition number, the DL slots should be removed from counting. Thus, according to the WID [1], available UL slot will be counted as the repetition number. However, the available UL slots is not clear enough, it need to be clarified to have common understanding. Such as the available UL slots means the UL slots indicated by TDD-UL-DL-ConfigCommon, TDD-UL-DL-ConfigDedicated. Whether the UL slot is canceled by CI is still available UL slot? UE UL cancellation mechanism is introduced for Rel.16 eURLLC, gNB sends Cancellation Indication (CI) to eMBB UE to stop transmitting, thus URLLC UE transmits to gNB with no interference. With the intention of available UL slot, the cancelled slot should not be counted as the repetition number.
Proposal 2: Clarify that the “available UL slots” corresponds to the slots where UL repetition is actually transmitted.  
Except the dynamic scheduled PUSCH repetition type A, PUSCH repetition with configured grant was also supported since Rel.15. During the coverage enhancement study, VoIP was evaluated and the results showed that its coverage is the similar as the PUSCH and it is identified as the uplink bottleneck channel. The maximum repetition for configured grant, i.e., repK, is 8, this is less than PUSCH repetition number 16. In this sense, the coverage of  type 1 and type 2 PUSCH transmission with configured grant needs to be enhanced, such as increase the repetition number.
Proposal 3: Considering increasing the maximum repetition number for PUSCH transmission with configured grant.
Summary
In this contribution, we discuss the PUSCH repetition type A enhancement aspects, including the maximum repetition number, clarification on available slot and PUSCH repetition with configured grant. We have the following proposals:
Proposal 1: Considering the link budget gain and overhead, the maximum repetition number 32 can be compromise value. 
Proposal 2: Clarify that the “available UL slots” corresponds to the slots where UL repetition is actually transmitted.  
Proposal 3: Considering increasing the maximum repetition number for PUSCH transmission with configured grant.  
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