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Introduction
As per the guideline provided by RAN-P #80, it is agreed to investigate the eURLLC L1 improvements to enable the important use cases such as factory automation, AR/VR, etc. One of the topics of interest is PUSCH enhancement and includes the following areas:
· PUSCH Enhancements. Study focus on mini-slot level hopping & retransmission/repetition enhancements.

Regarding this topic, RAN1 reached the following agreements in meeting #94b:

Agreements: 
· One PUSCH transmission instance is not allowed to cross the slot boundary at least for grant-based PUSCH.

In this contribution paper, we discuss the possible ways to enhance dynamic PUSCH transmission with repetition as compared to NR Rel. 15.
Dynamic Aggregation Factor Indication
In NR Rel. 15, when the UE is configured with aggregationFactorUL >1, the same symbol allocation is applied across multiple consecutive slots. One drawback of this scheme is that the number of repetitions is signalled semi-statically; hence, a straightforward enhancement could be to indicate the aggregation factor dynamically in the DCI. This enables the network to dynamically balance the resources based on each UE’s condition.
Proposal 1: For Rel. 16 eURLLC, the aggregationFactorUL can be indicated dynamically in the DCI.
Uplink PUSCH Repetition with Sub-Slot Granularity 
In general, since the uplink time duration allocation is flexible, repetition at the mini-slot level is not essential at least for SCS greater than 15KHz. For SCS >= 30KHz, repetitions can follow the NR Rel. 15 approach (slot based repetition); across different repetitions, enhancements can be further studied, e.g., different QCL assumptions may be used and/or precoder cycling may be applied to enhance diversity gain, or if phase continuity can be guaranteed, coherent processing can be assumed across repetitions. However, if latency bound is lower than 1ms, the ways for adopting the mini-slot level repetitions can be studied. One important aspect of enabling mini-slot level repetition is to make sure that the resources used for each PUSCH instance in the aggregation bundle are almost identical. This means that each mini-slot within the bundle should have the same number of symbols. To accomplish this task, one solution is to limit the number of locations where the repetition bundle can start. This approach is already taken for LTE-HRLLC.
Proposal 2: If mini-slot level repetition is adopted, for each mini-slot length, a set of symbol indices can be set for starting the repetition bundle. 
Conclusion
Proposal 1: For Rel. 16 eURLLC, the aggregationFactorUL can be indicated dynamically in the DCI.
Proposal 2: If mini-slot level repetition is adopted, for each mini-slot length, a set of symbol indices can be set for starting the repetition bundle.  
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