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In RAN#90-e, a new WID on NR coverage enhancements was approved [1]. One objective of the WID is to specify the mechanisms for enhancements on PUSCH repetition type A for both FR1 and FR2 as well as TDD and FDD. The detail objective are as follows:
	· 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 provide our views on corresponding enhancements based on the following output achieved in SI phase [2].
	Enhancements on PUSCH repetition type A were studied from several aspects, including increasing the maximum number of repetitions, the number of repetitions counted on the basis of available UL slots and flexible symbol resource allocation in different slots. Potential specification impacts of enhancements on increasing the maximum number of repetitions include: TDRA (Time-Domain Resource Allocation). Potential specification impacts of enhancements on the number of repetitions counted on the basis of available UL slots include: TDRA (Time-Domain Resource Allocation), mechanism to determine transmission occasion of actual repetition, and mechanism to determine whether special slot can be determined as an available UL slot. Potential specification impacts of enhancements on flexible symbol resource allocation in different slots include: TDRA (Time-Domain Resource Allocation) and mechanism to determine UL symbols for each slot.


Discussion 
Increasing the number of repetitions for PUSCH repetition type A
Increasing the number of repetitions is a simple way for coverage enhancement for VoIP service. Currently, NR supports PUSCH repetition type A with maximum repetition number up to 16. Larger number of repetitions could be considered to extend the PUSCH coverage. Based on evaluation results in SI phase, PUSCH with eMBB service is the worst channel in most cases while increasing the number of repetitions cannot help to improve its performance. Thus, a moderate increase could be sufficient for PUSCH with VoIP service, e.g., increasing to 32 repetitions. This could be applied to both DG and CG PUSCH.   
Proposal 1: For PUSCH repetition type A, the maximum number of repetitions is extended to 32 for both DG and CG PUSCH. 
Similar as specified for dynamic indication in Rel-16, the increased number of repetitions could be jointly encoded in the TDRA table. In Rel-16, 8 candidates for repetition factors are supported. It could be increased to 16 candidates in Rel-17. The detailed values could be further discussed. 
	numberOfRepetitions-r16                   ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16}



Proposal 2: When increasing the number of repetitions for PUSCH repetition type A, the candidate repetition factors could be increased from 8 to 16 in Rel-17. FFS the candidate values. 
However, due to TDD frame structure, the actual number of repetitions may be greatly reduced with much less number of repetitions than the configured value. Take TDD configuration ‘DDDSU’ for instance, even if the number of repetitions would be increased to 32, the actual maximum number of repetitions can only reach to 7 repetitions. Thus, simply increasing the number of repetitions for TDD operation is not sufficient. Additional enhancement is needed, e.g., the number of repetitions is counted on available UL slots as discussed below. 
Observation 1: It is not sufficient to only increase the number of repetitions for PUSCH coverage enhancement in TDD operation.

The number of repetitions counted on the basis of available UL slots 
In NR Rel-15, PUSCH repetition type A is supported with semi-statically configured repetition factors. Dynamic indication of the repetition factors is introduced in Rel-16 URLLC. However, the nominal number of repetition is counted on contiguous slots. In case of collision with DL slots for TDD or BWP switching, the collided PUSCH transmission shall be cancelled. So, the actual number of PUSCH repetition is less than the nominal number of repetition and the coverage performance of PUSCH may be significantly degraded. Thus, the number of repetition counted on the basis of available UL slots should be supported for PUSCH repetition type A to improve the coverage performance. 
Proposal 3: For PUSCH repetition type A, the number of repetitions is counted on the basis of available UL slots.
As for the definition of available UL slots, the legacy rules specified in Rel-15 could be reused. That is, the PUSCH can be transmitted in the same starting symbol S relative to the start of the slot and the number of consecutive symbols L counting from the symbol S allocated for the PUSCH. As whether the PUSCH can or cannot transmit, it depends on the DL/UL interaction which should also follow legacy rules. 
Proposal 4: Legacy rules specified in Rel-15 could be reused for the definition of available UL slots.
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According to the analysis given above, we have the following observations and proposals:
Proposal 1: For PUSCH repetition type A, the maximum number of repetitions is extended to 32 for both DG and CG PUSCH. 
Proposal 2: When increasing the number of repetitions for PUSCH repetition type A, the candidate repetition factors could be increased from 8 to 16 in Rel-17. FFS the candidate values. 
Observation 1: It is not sufficient to only increase the number of repetitions for PUSCH coverage enhancement in TDD operation.
Proposal 3: For PUSCH repetition type A, the number of repetitions is counted on the basis of available UL slots.
Proposal 4: Legacy rules specified in Rel-15 could be reused for the definition of available UL slots.
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