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[bookmark: _Ref521334010]Introduction
In RAN#90e, a new Rel-17 WI on NR coverage enhancements was approved [1]. The PUSCH related features to be specified are listed as below. 
	· Specification of PUSCH enhancements [RAN1, RAN4]
· 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.
· Specify mechanism(s) to support TB processing over multi-slot PUSCH [RAN1]
· TBS determined based on multiple slots and transmitted over multiple slots. 
· Specify mechanism(s) to enable joint channel estimation [RAN1, RAN4]
· Mechanism(s) to enable joint channel estimation over multiple PUSCH transmissions, based on the conditions to keep power consistency and phase continuity to be investigated and specified if necessary by RAN4 [RAN1, RAN4]
· Potential optimization of DMRS location/granularity in time domain is not precluded
· Inter-slot frequency hopping with inter-slot bundling to enable joint channel estimation [RAN1]


In this contribution, we discuss the mechanisms for enhancements on PUSCH repetition type A.
Discussion
Increasing the maximum number of repetitions
In Rel-15, the maximum number of repetition type A is 8, and the configurable repetition number (a.k.a. PUSCH aggregation factor) is {2, 4, 8}. In Rel-16, the maximum number of repetition type A has been increased to 16, and the configurable repetition number is {1, 2, 3, 4, 7, 8, 12, 16}. Note that the repeated PUSCH transmission in Rel-15 is semi-statically determined, while the repeated PUSCH transmission can be dynamically scheduled via TDRA in Rel-16.
It is a clear object to specify a larger maximum number for repetition type A. However, it should be noticed that the new upper repetition boundary should not be too large, since:
· This WI is not aiming at LPWA scenario. 
· Excessive repetition number will reduce the performance such as UL UPT (user perception throughput).
· HARQ retransmission mechanism can cooperate with repetition transmission. There is no need to pursue hard one-shot BLER (iBLER) in all scenarios.
Compared to typical LPWA UEs, e.g. LTE-M UE and NB-IoT UE, NR CE UE has higher performance requirement like throughput and UPT. So it is natural that the new Rel-17 maximum repetition number does not exceed the maximum repetition number of typical LPWA system. Note that in LTE-M (i.e. eMTC), the maximum PUSCH repetition numbers are 32 and 2048 for CE mode A and CE mode B, respectively. In NB-IoT, the maximum PUSCH repetition number is 128, but the actual allocated number of slot/subframe is also determined by the allocated RU (resource unit).
Therefore, we suggest considering 32 as the starting point of the maximum number of repetition type A in Rel-17.
Proposal 1: Take 32 as the starting point of the maximum number of repetition type A.
After determining the maximum number of repetition, it should also determine the configurable set of repetition numbers, as shown in Figure 1. For example, if ‘32’ is applied as the maximum number, a possible configurable set of repetition number can be {1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32}.
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[bookmark: _Ref61254422]Figure 1 Maximum repetition number and configurable repetition number.
Proposal 2: Determine the configurable set of repetition numbers after determining the maximum repetition number.
· Take {1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32} as the starting point of the configurable set of repetition number if the maximum repetition number is 32.
Repetition number counted on the basis of available UL slots
Currently, for PUCCH repetition, the repetition number has already been counted on the basis of available UL slots, as describe in TS 38.213 as follows [2]:
	For unpaired spectrum, the UE determines the  slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in Clause 9.2.4 for SR reporting or in Clause 5.2.1.4 of [6, TS 38.214] for CSI reporting and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4
For paired spectrum, the UE determines the  slots for a PUCCH transmission as the  consecutive slots starting from a slot indicated to the UE as described in Clause 9.2.3 for HARQ-ACK reporting, or a slot determined as described in Clause 9.2.4 for SR reporting or in Clause 5.2.1.4 of [6, TS 38.214] for CSI reporting. 


For PUSCH type A repetition, the PUCCH repetition mechanism can be applied as the starting point. 
Proposal 3: PUCCH repetition mechanism can be used as the starting point for PUSCH repetition enhancement.
However, PUSCH has natural difference with PUCCH. For example, the PUSCH may still be successfully decoded if only a few REs carrying data are unavailable. Also, with the larger number of repetition, it may not be suitable to allow a lot of postponement, considering the delay restriction for certain services. We suggest to further study the definition of available UL slots for PUSCH repetition, and potential restriction due to delay requirement.
Proposal 4: Further study the definition of available UL slots and potential delay restriction for PUSCH repetition type A enhancement.
Conclusion
In this contribution, we provide our view on mechanisms for enhancements on PUSCH repetition type A. The proposals are summarized as follows:
Proposal 1: Take 32 as the starting point of the maximum number of repetition type A.
Proposal 2: Determine the configurable set of repetition numbers after determining the maximum repetition number.
· Take {1, 2, 3, 4, 7, 8, 12, 16, 20, 24, 28, 32} as the starting point of the configurable set of repetition number if the maximum repetition number is 32.
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Proposal 4: Further study the definition of available UL slots and potential delay restriction for PUSCH repetition type A enhancement.
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