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Introduction
In RAN1#106-e meeting, enhancements on PUSCH repetition type A was discussed, and the following agreements were made [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.
Note: The applicability for Msg 3 is to be discussed in 8.8.3
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

This contribution provides some considerations on enhancements on PUSCH repetition type A.
Discussion
Increasing the maximum number of repetitions
Regarding which DCI format can be scheduled by increased maximum number of repetitions in Rel-17, it was agreed that DCI format 0_1 and DCI format 0_2 support it through repetition factor in TDRA lists. With regard to DCI format 0_0, considering it is a fallback DCI, we do not prefer to support increased maximum number of repetitions for DCI format 0_0. Thus, we support the following FL proposal 3 to Issue #1-3.  
Proposal 1. Support FL proposal3 to Issue#1-3
· DG-PUSCH scheduled by DCI format 0_0 does not support the increased maximum number of repetitions in Rel-17.
· Type 2 CG-PUSCH activated by DCI format 0_0 does not support the increased maximum number of repetitions in Rel-17.

Another associated problem is how to use the enhanced repetition number for DG-PUSCH scheduled by DCI format 0_1/0_2, and Type 2 CG-PUSCH activated by DCI format 0_1/0_2. We think it is straight forward for these PUSCH to use the increased maximum number of repetitions through the repetition factor in TDRA lists only if it is configured for DCI format 0_1/0_2. Thus, the following proposal is nature to support.
Proposal 2. Support FL proposal4 to Issue#1-3
· For DG-PUSCH scheduled by DCI format 0_1, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
· For DG-PUSCH scheduled by DCI format 0_2, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
· For Type 2 CG-PUSCH activated by DCI format 0_1, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
· For Type 2 CG-PUSCH activated by DCI format 0_2, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.

Regarding DG-PUSCH scheduled by DCI format 0_0, Type 2 CG-PUSCH activated by DCI format 0_0, due to this DCI format do not support increased repetition number of Rel-17, DG-PUSCH and CG-PUSCH also cannot scheduled or activated with the increased repetition number.
Proposal 3. For DG-PUSCH scheduled by DCI format 0_0 and Type 2 CG-PUSCH activated by DCI format 0_0, the increased maximum number of repetitions is not supported by Rel-17 numberOfRepetitions.

Type 1 CG-PUSCH, when it is PUSCH repetition type A, the TDRA table follows the rules for DCI format 0_0 on UE specific search space. So the new increased repetition number cannot used for these legacy TDRA tables. However, repK in Rel-17 can be extended to support the increased values, which is easier way to support this feature in Rel-17. 
Proposal 4. For Type 1 CG-PUSCH, the increased maximum number of repetitions is supported by Rel-17 repK.
The number of repetitions counted on the basis of available UL slots
Semi-static configuration for the determination of available slots
Type0-PDCCH CSS set configuration
We agree with FL that PUSCH repetitions never overlap with PDCCH transmissions in CORESET 0 with Type0-PDCCH CSS in Rel-15/16. We also agree that same mechanism can be reused in Rel-17. Thus the definition of available UL slot does not need to define new collision cases. So we propose a conclusion.
Observation 1. PUSCH repetitions never overlap with CORESET0 with Type0-PDCCH CSS in Rel-15/16.
Invalid UL symbol configuration
Invalid UL symbol configuration is configured and used for PUSCH repetition type B, in case of segmentation. It is useful when segmentation occurs right after DL symbols, there are still some symbols cannot be used for UL transmission. So invalid UL symbol is not applied for PUSCH repetition type A. Furthermore, we do not think this definition can be directly applied to PUSCH repetition type A. There will be a few specification changes if it is used for PUSCH repetition type A.  
Observation 2. Invalid UL symbol configuration is not applied to PUSCH repetition type A. 
Others
We think other RRC configurations that may block PUSCH repetitions are not needed for available slot determination, including semi-static PUCCH with repetitions, priority handling, etc.
In summary, we have the following proposal:
Proposal 5. No need to use other RRC configurations besides SSB for the available slot determination. 
Limitation of overall duration of CG-PUSCH repetitions
According to the proposal given in the last meetings, we slightly prefer Alt 1. Since it is same as the conditions defined in Rel-15/Rel-16 CG-PUSCH. 
For the CG-PUSCH with counting based on the available slots, select one of the following alternatives in RAN1#106bis-e:
· Alt 1
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion among the K repetitions within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.
· The UE is not expected to be configured with the time duration for the transmission of K repetitions larger than the time duration derived by the periodicity P.
· Alt 2 
· The repetitions shall be terminated after transmitting K repetitions, or at the last transmission occasion within the period P, or from the starting symbol of the repetition that overlaps with a PUSCH with the same HARQ process scheduled by DCI format 0_0, 0_1 or 0_2, whichever is reached first.
· The UE is not expected to be configured with K larger than P/12 for 60kHz with ECP or P/14 otherwise.
· FFS: The UE is not expected to be configured with K larger than the number of available slots within the period P.
· FFS: whether/how to capture it in RAN1 spec.
· Note: For overriding by DG-PUSCH with the same HARQ process, if any update is made for Rel-16, it also applies to above alternatives.

Configurations/indications enabling CovEnh functions
Regarding configurations enabling coverage enhancement functions, we prefer two separate RRC parameters for increased repetition number and repetition number based on available slots respectively.  It does not necessarily combine these two features for PUSCH coverage enhancement. 
Proposal 6. Two separate RRC parameters for increased repetition number and repetition number based on available slots respectively.
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In this contribution, we made the following observations and proposals.
Observation 1. PUSCH repetitions never overlap with CORESET0 with Type0-PDCCH CSS in Rel-15/16.
Observation 2. Invalid UL symbol configuration is not applied to PUSCH repetition type A. 
Proposal 1. Support FL proposal3 to Issue#1-3
· DG-PUSCH scheduled by DCI format 0_0 does not support the increased maximum number of repetitions in Rel-17.
· Type 2 CG-PUSCH activated by DCI format 0_0 does not support the increased maximum number of repetitions in Rel-17.
Proposal 2. Support FL proposal4 to Issue#1-3
· For DG-PUSCH scheduled by DCI format 0_1, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
· For DG-PUSCH scheduled by DCI format 0_2, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
· For Type 2 CG-PUSCH activated by DCI format 0_1, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
· For Type 2 CG-PUSCH activated by DCI format 0_2, the increased maximum number of repetitions is supported by Rel-17 numberOfRepetitions.
Proposal 3. For DG-PUSCH scheduled by DCI format 0_0 and Type 2 CG-PUSCH activated by DCI format 0_0, the increased maximum number of repetitions is not supported by Rel-17 numberOfRepetitions.
Proposal 4. For Type 1 CG-PUSCH, the increased maximum number of repetitions is supported by Rel-17 repK.
Proposal 5. No need to use other RRC configurations besides SSB for the available slot determination. 
Proposal 6. Two separate RRC parameters for increased repetition number and repetition number based on available slots respectively.
[bookmark: _GoBack]References
RAN1 106-e Chairman’s Notes
R1-2108650	FL Summary #6 on Enhancements on PUSCH repetition type A	Moderator (Sharp)
4

4
3GPP
