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1. Introduction
At the RAN1#90-e meeting, a new WID [1] on “NR coverage enhancements” was approved. In this contribution, we discuss on the enhancements on PUSCH repetition type A for coverage enhancements.

2. Discussion on Enhancements on PUSCH repetition type A
2.1. Increasing the maximum number of repetitions
At the RAN1#104-e meeting, enhancements on PUSCH repetition Type A was discussed and following agreement was made [2].
Agreement
The maximum number of repetitions for DG-PUSCH is also applicable to CG-PUSCH.

Agreement
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.
FFS: increasing the maximum number of repetitions with repetition factor configured in PUSCH-Config and/or ConfiguredGrantConfig.


The maximum number of repetitions is increased with TDRA list, and next discussion point is whether the maximum number of repetitions configured in PUSCH-Config IE and ConfiguredGrantConfig IE is increased or not. The number of repetitions configured in the IEs is available if numberOfRepetitions in PUSCH-TimeDomainResourceAllocation IE is not configured. Therefore, increasing the maximum number of repetitions for the IEs is not necessary. The benefit of increasing the number of repetitions in the IEs is that the same number of repetitions may be configured for all row indexes of TDRA list with a single parameter. On the other hands, different number of repetitions may be configured for each row index of TDRA list with considering the scenarios and settings for PUSCH resources. Therefore, we conclude a following proposal.

Proposal 1: Increase of maximum number of repletion in PUSCH-Config and ConfiguredGrantConfig is not necessary for coverage enhancement.

Another discussion point for this topic is defining the maximum number of PUSCH repetitions. During the study item phase, 32 was identified as an example, and considering the widely used TDD patterns (e.g. DDDDDDDSUU for FR1 as defined for simulation assumption in the study item phase), the maximum number of 32 is sufficient to realize 8 PUSCH repetitions for the TDD pattern with this approach.

Proposal 2: Increase the maximum number of PUSCH repetitions up to 32

2.2. Number of repetitions counted on the basis of available UL slots
At the RAN1#104-e meeting, enhancements on PUSCH repetition Type A was discussed and following agreement was made [2].
Agreement
Select one of the following alternatives, considering the aspect whether or not the determination of all the available slots should be done prior to the first actual transmission of the repetitions (other alternatives are not precluded)
· Alt1: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd_ul_dl configuration, FFS: other RRC configurations) and does not depend on dynamic signaling (at least SFI, FFS: other dynamic signaling e.g. CI, PUSCH priority for URLLC).
· Alt2: Whether or not a slot is determined as available for UL transmissions depends on RRC configurations (at least tdd_ul_dl configuration, FFS: other RRC configurations) and also depends on dynamic signaling (at least SFI, FFS: other dynamic signaling e.g. CI, PUSCH priority for URLLC).

Agreement
For defining available slots: a slot is determined as unavailable if at least one of the symbols indicated by TDRA for a PUSCH in the slot overlaps with the symbol not intended for UL transmissions
· FFS details


For determination of available slots, it was discussed whether the dynamic indication is considered for the determination or not. Advantage of considering the dynamic indication is to realize more flexible resource configuration. On the other hands, we also take into account the misalignment between gNB and UE due to miss detection of the dynamic indication at cell edge. Therefore, in the aspect of coverage enhancement, it’s better to take a simple mechanism, and we conclude a following proposal.

Proposal 3: Available UL slots should not depend on dynamic signaling (Alt.1)

Another discussion point for this topic is the definition of available slots. For repetition of PUCCH, it is already supported that the number of repetitions is counted on the basis of available UL slots. Therefore, the same mechanism can be applied for PUSCH, so that flexible symbols that are not SS/PBCH block symbols can be considered as the symbol intended for PUSCH transmission.

Proposal 4: As in PUCCH definition, flexible symbols that are not SS/PBCH block symbols can be considered as the symbol intended for PUSCH transmission

3. Conclusion
In this contribution, we discussed on the enhancements on PUSCH repetition type A for coverage enhancements. Based on the discussion we made following proposals.

Proposal 1: Increase of maximum number of repletion in PUSCH-Config and ConfiguredGrantConfig is not necessary for coverage enhancement.

Proposal 2: Increase the maximum number of PUSCH repetitions up to 32

Proposal 3: Available UL slots should not depend on dynamic signaling (Alt.1)

Proposal 4: As in PUCCH definition, flexible symbols that are not SS/PBCH block symbols can be considered as the symbol intended for PUSCH transmission
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