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Discussion
1      Introduction
In RAN #90 e-meeting, a new Rel-17 work item on NR coverage enhancements was approved [1] and revised in [2]. The objective of this work item is to specify enhancements for PUSCH, PUCCH and Msg3 PUSCH for both FR1 and FR2 as well as TDD and FDD. The objectives include enhancements on PUSCH repetition type A.
· 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.

This contribution presents our views on the relevant issues on enhancements on PUSCH repetition type A.
2      Discussion
In RAN1 #105e, it was agreed to make down-selection on the following two alternatives for the maximum number for repetition for Rel-17 PUSCH repetition type A.
· Alt 1: The maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method.
· Alt 2: The maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is: 32 for the counting based on physical slots; and 16 (i.e. no change from Rel-16) for the counting based on available slots.

The most demanding use case of increasing the maximum number of repetitions to 32 is number of repetitions counted on the basis of contiguous slots for TDD. The difference between Alt 1 and Alt 2 is whether the number of repetition should also be increased to 32 for the case of the number of repetitions counted on the basis of available UL slots. In our view, a unified design is desired. Thus, Alt 1 is preferred.

Proposal 1: The maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method.

It was discussed whether the following two functionalities can be configured separately.
· Increasing the maximum number of repetitions counted on the basis of contiguous slots.

· The number of repetitions counted on the basis of available UL slots.

In RAN1 #105e, following two alternatives were discussed regarding the two functionalities.
· Alt 1: A single UE can be configured with both “the counting based on available slots” and the Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” at the same time.
· Alt 2: A single UE can be configured with only one of “the counting based on available slots” and the Rel-17 RRC parameter(s) relating to “the increased maximum number of repetitions” but not both at a given time.
Whether a UE can be configured with both functionalities or only one of them depends on whether the number of repetition is increased to 32 for the case of the number of repetitions counted on the basis of available UL slots. If the maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method, it is not necessary to configure both functionalities at the same time. Otherwise, it is still helpful to configure both functionalities at the same time.
Proposal 2: If the maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method, a single UE can be configured with one of the two functionalities. Otherwise, a single UE can be configured with both functionalities
It was discussed whether the determination of the available slots can depend on dynamic signalling in addition to RRC configuration. In RAN1 #105e, it was agreed to select one from the following alternatives.
· 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.

· Alt 1-B’ consisting of two steps

· Step 1: Determine K repetitions based on available slots, where the available slot is the UL slot and flexible slot indicated by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated.

· 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: handling of dynamic signaling (e.g. UL CI, DCI for high priority channel), e.g., UE without CI capability

· Alt 2-A consisting of a single step

· Step 1: Determine available slots for K repetitions based on RRC configuration(s) and dynamic signaling (e.g. SFI, UL CI, DCI for high priority channel) in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· Alt 2-B consisting of two steps

· Step 1: Determine available slots for K repetitions based on RRC configuration(s) and dynamic SFI in addition to TDRA in the DCI scheduling the PUSCH, CG configuration or activation DCI
· FFS timeline for the dynamic signalling
· 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.

If the available UL slots can be dynamically configured in addition to semi-static configuration, the UE behaviour is clear. In case that UE misses SFI, it results in mis-alignment between gNB and UE on the counting number of repetition. Thus, considering the simplicity and robustness, the available UL slots should semi-statically configured.

Proposal 3: Alt 1-B is supported.
· 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.
3      Conclusions
In this contribution, we discussed enhancements on PUSCH repetition type A and have following proposals:

Proposal 1: The maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method.

Proposal 2: If the maximum number of repetitions supported by Rel-17 PUSCH repetition Type A is 32, irrespective of counting method, a single UE can be configured with one of the two functionalities. Otherwise, a single UE can be configured with both functionalities
Proposal 3: Alt 1-B is supported.
· 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.
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