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Introduction
In the RAN1 #106e meeting, the enhancements on PUSCH repetition type A were discussed. The discussion focused on the maximum repetition number and the repetition counting on the basis of available slot. Several agreements have been achieved [1]. 

In this contribution, we provide our views on the enhancements of PUSCH repetition type A, especially on increasing the maximum number of repetitions and the number of repetitions counted on the basis of available slots.
Discussion
2.1 Increasing the maximum number of repetitions
In the last meeting, 3 issues were discussed during the meeting, the value of the maximum number of repetitions, RRC parameters to be extended for supporting the increased maximum number, and DCI formats supporting the repetition factors indicated/configured via TDRA lists. 
Value of the maximum number of repetitions
For the value of the maximum number of repetitions, one working assumption was achieved as below.
	Working Assumption
The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32.



From the perspective to simplify the specification, a same number could be configured for both consecutive and available slot counting method. A unified design is preferred for both consecutive and available slot based repetitions. And as the specific repetition factors are configured by gNB, the latency issues could be solved through the implementation methods. Then there is no need to define additional limitations beyond Rel-15/16 for the overall duration of PUSCH repetitions to restrict the gNB behaviours.

Proposal 1:
Confirm the working assumption in 106e meeting, 
· The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32.

Proposal 2: 
There is no need to define additional limitations beyond Rel-15/16 for the overall duration of PUSCH repetitions to restrict the gNB behaviours.


RRC parameters to be extended for supporting the increased maximum number

In Rel-16, the numberOfRepetitions was introduced and the repetition factor was enhanced to maximum 16. But the RRC based configurations of repK and pusch-AggregationFactor remains maximum repetition factor of 8, the same as Rel-15. The parameter numberOfRepetitions could cover both CG-PUSCH and DG-PUSCH and can overwrite the repetition number configured by both repK and pusch-AggregationFactor. Then there is no need to further enhance the repetition factors of repK and pusch-AggregationFactor.
And in the last meeting, DCI format 0_1 and 0_2 was agreed to support the PUSCH repetition with the increased maximum repetition number configured in TDRA lists. 
	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.



Then the increased maximum repetition number could be supported based on current agreements and specification. There is no need to further enhance other parameters, such as repK and pusch-AggregationFactor, for the increased maximum repetition number. 

Proposal 3:
Considering that numberOfRepetitions can fully support the function of increased maximum number of repetitions for both CG- and DG-PUSCH, there is no need to further enhance the pusch-AggregationFactor and repK. 

DCI formats supporting the repetition factors indicated/configured via TDRA lists

For the specific DCI formats which could be used to support the indication of increased maximum repetition number, it was discussed during the last meeting. And an detailed analysis table was proposed by the FL. Only DCI format 0_1 and DCI format 0_2 were agreed to support for both CG and DG-PUSCH. Most companies proposed not to extend the repetition indications to the DCI format 0_0. For the numberOfRepetitions, it seems that the group do not have a consistent understanding about the behavior of Type 1 CG-PUSCH. From our understanding, the type 1 CG cannot be supported by the parameter of numberOfRepetitions. Then the DCI format 0_1 and 0_2 cannot support the type 1 CG repetitions. Despite of that, current Rel-17 can support the DG and CG PUSCH, there is no need to further enhance other parameters. As DCI format 0_1 and 0_2 could support DG-PUSCH with numberOfRepetitions, there is no need to further enhance the pusch-AggregationFactor as a fallback mode. And it is similar for the DCI format 0_1 and 0_2 for the Type 2 CG-PUSCH. Then there is no need to enhance repK for the Type 2 CG-PUSCH activated by DCI format 0_1 and 0_2.

Proposal 4:
No other DCI formats other than DCI format 0_1 and 0_2 is specified to support the increased maximum repetition number in Rel-17.

In the TDD configuration of 7D1S2U, the maximum 16 repetitions could support 4 actual repetitions. And when the maximum repetition number increased to 32 as in the working assumption, actual 8 repetitions can happen. However, when the available slot based repetition is configured, 16 and 32 actual repetitions could happen, which is the most direct and efficient way to execute the repetitions in TDD system. From the perspective of FDD system, since the uplink slots are consecutive, there is almost no difference between counting on the basis of available slot and consecutive slots. Then the counting on the basis of available slots could also be used for the FDD system. Considering the low efficiency of consecutive slot counting method, the repetition counting on the basis of available slots should be used as much as possible. It is proposed that this feature should be as mandate feature of CE UE capabilities. 

Observation 1:
Though increase the repetition number on the basis of consecutive slot counting could increase the actual repetition number, it is not efficient in the TDD systems.

[bookmark: _Hlk78978531]Proposal 5:
The counting of repetitions based on available slots should be used as much as possible. Counting on the basis of available slots for repetition should be as mandate feature of CE UE capability.

2.2 The definition of available slots for the PUSCH type A repetition
In the last meeting, the 2-step procedure was agreed for the Rel-17 PUSCH repetition counted on the basis of the available slots. 
	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.
Note: The applicability for Msg 3 is to be discussed in 8.8.3




Though the RRC configuration(s) in addition to TDRA was agreed to determine the available slots for the repetitions, the detailed or which specific RRC configuration(s) are not discussed. 

The available uplink slot could be defined as the uplink and flexible slots which could support both the starting symbol and consecutive symbol length indicated through the scheduling DCI. The identification of available uplink symbols from the flexible slots could be based on the both common and dedicated TDD-UL-DL configurations. The dynamic indicated SFI could change number of available uplink slots. And the miss detection of SFI could induce different understanding between UE and gNB. How to deal with the SFI indication should be clarified. 

[bookmark: _Hlk78978555]Proposal 6:
The available uplink slots for the PUSCH repetition type A should at least base on the RRC configurations of TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigurationDedicated.

Proposal 7:
The operation to deal with SFI indication should be clarified or solved in the 2nd step of dropping rules. 

Some configurations listed below are discussed but without any conclusion in the last meeting. 
· Type0-PDCCH CSS set configuration
· Invalid UL symbol for DL-to-UL switching gaps 
· semi-static PUCCH repetition configuration
· SMTC configuration

The type0-PDCCH CSS set and invalid UL symbol for DL-to-UL switching gaps could be avoided by gNB. And a multiplexing rule have been defined for the PUCCH repetition and PUSCH repetitions. For the SMTC configuration, at least gNB could avoid the confliction by scheduling. If this cannot be avoided, additional dropping rule or collision rule could be considered. But it seems that the SMTC for intra-frequency cannot be configured in the UL slots and the flexible symbols with SSB transmission will not be considered as the available slots. And if an inter-frequency SMTC is configured, a measurement gap should be configured and the UL transmission cannot be executed during the gap. 

HD-FDD RedCap UEs

It was observed that the due to the half-duplex capability of the HD-FDD Redcap UE, additional collision rules are being defined in the AI of RedCap [2]. And it may have some impact for the 2 step procedure of the available slot repetitions. And it was concluded that all types of UEs are taken into account in the scope of Rel-17 CovEnh WI. And the collision handling between PSUCH and SSB for HD-FDD RedCap UEs in the CE WI depends on the outcome of RedCap WI. Further definition or clarification of the 2-step procedure should be done when RedCap WI has clear conclusions.

Proposal 8:
Further definition or clarification of the 2-step procedure of available slot based PUSCH repetition type A should be discussed when RedCap WI has clear conclusions.


Conclusions
In this contribution, we provide our views on the enhancements of PUSCH repetition type A. The observations and proposals are as below.
Observation 1:
Though increase the repetition number on the basis of consecutive slot counting could increase the actual repetition number, it is not efficient in the TDD systems.

Proposal 1:
Confirm the working assumption in 106e meeting, 
· The maximum number of repetitions accounted for available slots supported by Rel-17 PUSCH repetition Type A is 32.

Proposal 2: 
There is no need to define additional limitations beyond Rel-15/16 for the overall duration of PUSCH repetitions to restrict the gNB behaviours.

Proposal 3:
Considering that numberOfRepetitions can fully support the function of increased maximum number of repetitions for both CG- and DG-PUSCH, there is no need to further enhance the pusch-AggregationFactor and repK. 

Proposal 4:
No other DCI formats other than DCI format 0_1 and 0_2 is specified to support the increased maximum repetition number in Rel-17.

Proposal 5:
The counting of repetitions based on available slots should be used as much as possible. Counting on the basis of available slots for repetition should be as mandate feature of CE UE capability.

Proposal 6:
The available uplink slots for the PUSCH repetition type A should at least base on the RRC configurations of TDD-UL-DL-ConfigurationCommon and TDD-UL-DL-ConfigurationDedicated.

Proposal 7:
The operation to deal with SFI indication should be clarified or solved in the 2nd step of dropping rules. 

Proposal 8:
Further definition or clarification of the 2-step procedure of available slot based PUSCH repetition type A should be discussed when RedCap WI has clear conclusions.
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