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Introduction
In RAN1#103-e meeting, the SI on NR coverage enhancement was closed and a new WI was agreed in [1] in RAN#90-e meeting. One of the objectives of this WI is 
· 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.
Some related agreements were made in RAN1#106bis-e meeting. In this contribution, we discuss the PUSCH repetition type A enhancements and give our proposals.
PUSCH repetition type A enhancement 
One open issue from last RAN1 meeting is the DCI format and RRC parameter to indicate the 32 repetitions. Based on the previous meeting agreements, the open issue is showing in below table, which was summarized in the FL’s summary.
	　
	Support of up to 32 repetitions

	
	by Rel-17 pusch-AggregationFactor
	by Rel-17 repK
	by Rel-17 numberOfRepetitions

	DG-PUSCH scheduled by DCI format 0_0
	To be discussed
	N/A
	To be discussed

	DG-PUSCH scheduled by DCI format 0_1
	To be discussed
	N/A
	Supported (already agreed in RAN1#106-e.)

	DG-PUSCH scheduled by DCI format 0_2
	To be discussed
	N/A
	Supported (already agreed in RAN1#106-e.)

	Type 2 CG-PUSCH activated by DCI format 0_0
	N/A
	To be discussed
	To be discussed

	Type 2 CG-PUSCH activated by DCI format 0_1
	N/A
	To be discussed
	Supported (already agreed in RAN1#106-e.)

	Type 2 CG-PUSCH activated by DCI format 0_2
	N/A
	To be discussed
	Supported (already agreed in RAN1#106-e.)

	Type 1 CG-PUSCH
	N/A
	To be discussed
	To be discussed
If this is to be supported, also discuss:
· Alt 1 The TDRA list for DCI format 0_0 is reused. (This implies DCI format 0_0 supports up to 32 repetitions.)
· Alt 2 The TDRA list for DCI format 0_1 or 0_2 is reused.
· Alt 3 A new TDRA list for Type 1 CG-PUSCH is introduced.


In general, the design principle should keep the specification simple and make implementation easier. With this principle, the following open issues are disused and proposals are given.
· Whether new introduce other RRC parameter indicate the 32 repetitions
As we agreed to use parameter an entry of TDRA table, i.e., numberOfRepetition, to support repetition type A 32
repetitions, we don’t see the strong motivation to introduce other RRC parameter for Rel-17repetition, i.e., pusch-AggregationFactor or repK to confiure the repetition number. It’s only makes the specification complicated, the priority rule need to be defined for which parameter should be applied first.
Proposal 1: Parameter pusch-AggregationFactor is not used to configure the 32 repetitions in Rel-17.
· Whether DCI format 0_0 is used to indicate Rel-17 repetition
DCI format 0_0 is the fallback DCI, it’s not preferred to extend the TDRA field bit width to enlarge the TDRA list. Following Rel-16 design principle, the dynamic indication of repetition number is only supported by DCI format 0_1 and 0_2. There is no need to support Rel-17 repetition number configured in TDRA lists by DCI format 0_0. 
Proposal 2: DCI format 0_0 doesn’t support 32 repetitions in Rel-17 for both DG-PUSCH and type 2 CG PUSCH.
· How to indicate the Rel-17 repetition for type 1 CG-PUSCH
For type 1 CG-PUSCH, there is no DCI to trigger the configured grant transmission. In Rel-16 repetition enhancement, the type 1 CG-PUSCH repetition type A is not enhanced, i.e., maximum 8 repetitions for type A repetition. For repetition type B, the following agreements were made in RAN1#99 meeting. Thus Rel-17 type 1 CG-PUSCH repetition could reuse the mechanism defined for repetition type B. Type 1 CG-PUSCH repetition type A supports maximum 32 repetitions in case of DG PUSCH Rel-17 repetition is configured. 
	Agreements: [2]
· For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, 
· If one and only one of DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B, the 
TDRA table corresponding to the DCI format (0_1 or 0_2) configured with PUSCH repetition type B 
is used. 
· If both 0_1 and 0_2 are configured with PUSCH repetition type B, the TDRA table corresponding to 
DCI format 0_1 is used. 
· Note: For the initial Type 1 CG PUSCH transmission with PUSCH repetition type B, the case of none 
of the DCI formats 0_1 and 0_2 is configured with PUSCH repetition type B is an error case 


Proposal 3: For Type 1 CG-PUSCH, 32 repetitions is only configured by parameter Rel-17 numberOfRepetitions, where the Rel-17 TDRA list for DCI format 0_1 or 0_2 is reused.
Summary
In this contribution, we discuss the PUSCH repetition type A enhancement aspects, including the maximum repetition number, clarification on available slot. We have the following proposals:
Proposal 1: Parameter pusch-AggregationFactor is not used to configure the 32 repetitions in Rel-17.
Proposal 2: DCI format 0_0 doesn’t support 32 repetitions in Rel-17 for both DG-PUSCH and type 2 CG PUSCH.
Proposal 3: For Type 1 CG-PUSCH, 32 repetitions is only configured by parameter Rel-17 numberOfRepetitions, where the Rel-17 TDRA list for DCI format 0_1 or 0_2 is reused.
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