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1. Introduction
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]In this contribution, we address views about PUSCH coverage enhancements in some of aspects.
2. Discussion
2.1. Time domain solution
	Agreements: 102E
· Prioritize the study on the performance and specification impacts on time domain based solutions for PUSCH enhancements, including
· Increase the number of repetitions for PUSCH repetition  type A 
· PUSCH repetition with non-consecutive slots/on the basis of available slots for TDD
· Note: whether increasing the number of PUSCH repetition for FDD depends on the outcome of AI 8.8.1.1.
· Enhancement on PUSCH repetition Type B
· E.g., actual repetition across the slot boundary, or the length of actual repetition larger than 14 symbols, etc.
· TB processing at least over multi-slot PUSCH
· e.g., single TB, sized for a single slot, but transmitted in parts over multiple slots; or single TB, sized for multiple slots, transmitted over multiple slots, and in conjunction with repetition, etc.
· FFS
· OCC spreading based repetition
· Symbol-level repetition
· TB interleaving
· RV repetition
· Early termination of PUSCH repetitions



Regarding time domain based solution, as a high priority, both repetition type A and type B are discussed. In our understanding, these approaches lowers the effective code rate than the lowest MCS index, and would be useful in coverage-limited deployments.
The PUSCH repetition type A enables to bundle consecutive slots. In the case of TDD, some of slots may not be available to transmit an allocated PUSCH repetition, and it is omitted. This omission is not compensated and as a result the actual number of repetition is less than the configured number. The gNB can expect this omission but re-scheduling this PUSCH may not be feasible because the aggregation factor might not be reduced at the moment and the invalid resource might not be avoidable any way. Thus, we think it is desirable to guaranteed the indicated number of repetition. We also note that the slot bundling for PUCCH does not omit any repetition due to the slot pattern. 
[bookmark: _Ref53584656]Proposal 1: For repetition type A enhancement, study the way to guarantee the number of repetition as being indicated.
Another approach is to allow more than two SLIVs for the PUSCH allocation. This idea comes from the Rel-16 NRU, and one UL grant has a TDRA index which implies multiple SLIVs. The difference is that in NRU each SLIV corresponds to a distinct TB, whereas for here a single TB is considered. We note that PUSCH repetitions can be configured as either slot-based or mini-slot based. The interpretation for an SLIV may have a few alternatives such as an SLIV corresponds to a slot.
[bookmark: _Ref53584660]Proposal 2: For repetition type A enhancement, study to indicate more than one SLIVs in a single UL grant.
The PUSCH repetition type B enables to bundle consecutive mini-slots and each PUSCH nominal repetition may be split whenever invalid symbols are met. Each PUSCH actual repetition has own DM-RS. One possible enhancement is to the time window. The Rel-16 time window includes nominal number of symbols and chooses valid symbols for PUSCH. This approach unifies TDD and FDD, but it requires highly complicated splits. We would suggest to relax the definition of the time window, i.e., only the valid number of symbols are included. The actual PUSCH repetition still occurs due to the slot format and the invalid resources, and we can follow the legacy principle to include additional DM-RS per actual repetition.
[bookmark: _Ref53584669]Proposal 3: For repetition type B enhancement, relax the definition of a time window, i.e., include only valid symbols.

2.2. DM-RS enhancement
	Agreements: 102E
· Prioritize the study on the performance and specification impacts on DM-RS enhancements for PUSCH, including 
· Cross-slot channel estimation
· With a lower priority compared with cross-slot channel estimation (i.e., companies are encouraged to study it)
· Lower density
· E.g., DM-RS sharing among multiple PUSCH transmissions or lower DMRS density in the frequency domain.
· Higher density 
· E.g., in time or frequency domain, e.g., 1-comb pattern
· Adaptive configuration
· DM-RS balancing among frequency hops



According to the previous meeting, the slot aggregation for channel estimation is agreed to have a high priority. This idea improves the received energy for the channel estimation, and is expected to have lower BLER. 
In order to perform joint channel estimation, we think that the transmission power should be kept as similar as possible. However, the current specification does not describe the joint channel estimation explicitly and the power can be changed per slot because TPC commands may be accumulated. Also, depending on solutions, each PUSCH repetition may have variable durations, which impacts to the power level. Thus, we propose that the enhanced power control policy to keep similar or even same power level and phase during all repetitions. One possibility is to set a reference repetition among all repetitions to determine the transmission power, and keep the derived power for all repetitions. 
[bookmark: _Ref53584676]Proposal 4: For joint channel estimation, study the enhanced power control to keep similar or even same power level during all repetitions. 
 
3. Conclusion
We address our view on coverage enhancements and propose the followings:
Proposal 1: For repetition type A enhancement, study the way to guarantee the number of repetition as being indicated.
[bookmark: _GoBack]Proposal 2: For repetition type A enhancement, study to indicate more than one SLIVs in a single UL grant.
Proposal 3: For repetition type B enhancement, relax the definition of a time window, i.e., include only valid symbols.
Proposal 4: For joint channel estimation, study the enhanced power control to keep similar or even same power level during all repetitions.
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