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1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR coverage enhancements was approved [1] and revised in [2]. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. The objectives include enhancements on PUSCH repetition type A.
· 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 remaining issues on PUSCH repetition type A enhancements.
2      Discussion
It has been agreed that the increased maximum number of repetitions is supported for CG-PUSCH and DG-PUSCH. It has also been agreed that the maximum number of repetitions is supported by the repetition factors configured in a TDRA list. It still remains FFS whether or not the repetition factors not configured in a TDRA list but configured in PUSCH-Config and/or ConfiguredGrantConfig also support the maximum number of repetitions. In addition, it has been agreed DCI format 0_1 and DCI format 0_2 support Rel-17 PUSCH repetition Type A with the increased maximum repetition numbers configured in TDRA lists. 
It is common understanding 32 repetitions is not supported for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0. In our view, it is beneficial to support 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2, as it is the default mode in case numberOfRepetitions is not configured.
Proposal 1: 

· Rel-17 supports up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.

For Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2, two alternatives are discussed. 
· Alt 2:
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH. Rel-17 does not support up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH.

· Note: The TDRA list for Type 1 CG-PUSCH is kept un changed (i.e., use the TDRA list for DCI format 0_0).
· Note: Need to introduce repK-r17.
· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
· Alt 3-b:
· Rel-17 does not support up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and for Type 2 CG-PUSCH activated by DCI format 0_1/0_2.

· Rel-17 supports up-to-32 repetitions configured by Rel-17 numberOfRepetitions for Type 1 CG-PUSCH, where the TDRA list for DCI format 0_1 or 0_2 is reused.

· Note: DCI format 0_0 field bit widths are kept unchanged.
· Note: Need a mechanism to change the TDRA list for Type 1 CG-PUSCH, from the one for DCI format 0_0 to the one for DCI format 0_1 or 0_2.
In our view, to make full use of the benefit of increased number of repetition, up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2 should be supported. In addition, compared with up-to-32 repetitions configured by Rel-17 numberOfRepetitions, up-to-32 repetitions configured by Rel-17 repK requires less standardization efforts.
Proposal 2: 

· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2.
It was discussed whether the counting based on available slots can be supported for DG-PUSCH and CG-PUSCH with Rel-15/16 repetition factor. It is straight forward to support all combinations and no additional standardization effort is needed. Thus, we support the following proposal.
Proposal 3: 

· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor
· Type-2 CG-PUSCH with Rel-17 repetition factor
3      Conclusions
In this contribution, we discussed the remaining issues on PUSCH repetition type A enhancements and have following proposals:

Proposal 1: 

· Rel-17 supports up to 32 repetitions configured by Rel-17 pusch-AggregationFactor for DG-PUSCH scheduled by DCI format 0_1/0_2.

Proposal 2: 

· Rel-17 supports up-to-32 repetitions configured by Rel-17 repK for Type 1 CG-PUSCH and Type 2 CG-PUSCH activated by DCI format 0_1/0_2.

Proposal 3: 

· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor
· Type-2 CG-PUSCH with Rel-17 repetition factor
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