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1 Introduction
During the RAN1# 106e meeting, the following agreements were reached on enhancements on PUSCH repetition type A [1]. 
Agreement:

· For Rel-17 PUSCH repetition Type A without joint channel estimation, no new inter-slot frequency hopping mechanism is introduced. 
Agreement

Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· Alt 1-B consisting of two steps
· Step 1: Determine available slots for K repetitions based on RRC configuration(s) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Step 2: The UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules, but the PUSCH repetition is still counted in the K repetitions.

· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)
Agreement
For PUSCH repetition Type A for Rel-17 CG-PUSCH, semi-static flexible symbol is considered as available.
Agreement
For PUSCH repetition Type A for Rel-17 DG-PUSCH, semi-static flexible symbol is considered as available.
Agreement

· 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.
Agreement
· For DG-PUSCH with counting based on the available slots, count of available slots continues until satisfying the conditions defined for DG-PUSCH repetition Type A in Rel-16.
Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32
In this contribution, we will share our initial opinions on the enhancements of PUSCH type A. 
1. Discussion
1.1 Maximum number of repetitions
In last meeting, there is a working assumption that the maximum number of repetitions accounted for available slots supported by R17 PUCSCH repetition Type A is 32. We support the working assumption not only because increasing the maximum number of repetitions and modifying the counting mechanism are two independent methods that can be used separately or jointly, but also maximum repetitions 32 can meet the requirements for all scenarios. Thus, we want to confirm the working assumption.
Proposal 1: Confirm the working assumption that the maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32
The increase of maximum number of repetitions applies for numberofrepetition parameter configured in each row of a TDRA table is agreed, while whether the increase of maximum number of repetitions also applies for the repetition factor configured in PUSCH-config and/or ConfiguredGrantConfig has not been determined. 
In current specification, configuring numberOfRepetitions in TDRA table for dynamic indication is only an optional feature and if numberOfRepetitions in PUSCH-TimeDomainResourceAllocation is not configured, the number of repetitions configured with pusch-AggregationFactor will be used, but the maximum value up to 8 in existing specification is not nearly enough. Thus, extended the number of repetitions configured for pusch-AggregationFactor is necessary. 
As for ConfiguredGrantConfig, the number of repetitions is currently configured in repK with maximum 8 repetitions. Since there is an agreement that the maximum number of repetitions for DG-PUSCH is also applicable to CG PUSCH, it is better to also increase of number of repetitions appling for repK configured in ConfiguredGrantConfig to maintain unity.
Proposal 2. Support increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and ConfiguredGrantConfig.
It is agreed that rel-17 PUSCH repetition Type A supports the increase of maximum number of repetitions with repetition factors configured in a TDRA list with a row index indicated either by the configured grant configuration or by TDRA field in a DCI. However if the maximum number of repetitions increases to 32, TDRA list needs to be changed and expanded to contain the corresponding number of rows, as well as the corresponding indication fields in RRC or DCI need to be extended. It has a large impact on the standardization, especially when the maximum number of repetition is not a fixed value and multiple maximum candidate values exists. 

A better solution for this issue is configure multiple extend factors for TDRA tables to support multiple maximum number of repetitions. For example, if the maximum number of repetitions is decided to extended to 32, the extend factor can be set to 2, which means the number of repetitions corresponding to each row in the original table can be expanded to double the original value. In this way, different extend factors can be set by RRC signalling based on CE target, and TDRA field in a DCI or indicator field of the configured grant configuration has no need to be extended, there is also no need to increase the number of rows in the TDRA table. 
Another solution is to predefine some rules for modifying the number of repetitions represented by the TDRA row index flexibly. For example, when the maximum number of repetitions needs to be extended to 32, then the predefined rules can be triggered for modifying the number of repetition factors configured in each row within a TDRA list, that is N’=N+16 or N’=N*2.
Proposal 3：Support introduce extend factor or predefined rules for increasing the maximum number of repetitions without increasing the number of entries of R-17 TDRA table.

As for whether DCI format 0_0 should support the repetition number with increased maximum repetition number configured in TDRA lists, in Rel-15/16 specification, numberOfRepetitions can not be indicated by DCI format 0_0 since numberOfRepetitions is only included in the TDRA table configured for DCI format 0_1 and 0_2. From our point of view, Similar to repetition enhancement in NR Rel-16, it will increases the number of entries of TDRA table and increases the DCI format size, which is not suitable for DCI format 0_0 as it operates in fallback mode. Thus, TDRA tables/lists configured for DCI format 0_1 and 0_2 are enough in Rel-17
Proposal 4: The repetition number with increased maximum repetition number configured in TDRA lists indicated by DCI format 0_0 is not supported in Rel-17
1.2 The number of repetitions counted on the basis of available UL slots
In last meeting, it is discussed whether/which the RRC configurations other than SSB is used for the determination of

available slots. Mainly consider following RRC configurations:

· CORESET0 with Type0-PDCCH CSS set

· Semi-static PUCCH with repetition

· Invalid UL symbols for DL-to-UL switching purpose
· SSB based measurement by SMTC

· PUCCH with larger priority index carrying HARQ-ACK for SPS

For a set of symbols of a slot indicated to a UE by pdcch-ConfigSIB1 in MIB for a CORESET for Type0-PDCCH CSS

set, which is similar to SSB configured by ssb-PositionsInBurst and the UE does not expect the set of symbols to be indicated as uplink by TDD UL-DL ConfigurationCommon, or TDD UL-DL-ConfigurationDedicated. Thus it should be taken into account for determination of available slots. Invalid UL symbols for DL-to-UL switching, for ensure sufficient switching gap between UL and DL, should also be considered for determination of available slots.
Proposal 5: Support considering CORESET0 with Type0-PDCCH CSS set and Invalid UL symbols for DL-to-UL switching purpose as part of RRC configuration to determine available slots for PUSCH repetition type A in the first step.
2 Conclusion
In this contribution, we discuss the enhancement of PUSCH type A. Based on the discussion, our views are summarized as follows
Proposal 1: Confirm the working assumption that the maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32
Proposal 2. Support increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and ConfiguredGrantConfig.
Proposal 3：Support introduce extend factor or predefined rules for increasing the maximum number of repetitions without increasing the number of entries of R-7 TDRA table.

Proposal 4: The repetition number with increased maximum repetition number configured in TDRA lists indicated by DCI format 0_0 is not supported in Rel-17
Proposal 5: Support considering CORESET0 with Type0-PDCCH CSS set and Invalid UL symbols for DL-to-UL switching purpose as part of RRC configuration to determine available slots for PUSCH repetition type A in the first step.
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