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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.

Editors’ CRs on introduction of coverage enhancements in NR have been approved in RAN#94e [3]. In this contribution, we discuss the remaining issues on PUSCH repetition type A enhancements.
2      Discussion
In RAN1 #107b-e, following issues were raised for counting based on available slots.

· Whether available slot counting is supported for PUSCH repetition Type A with K=1.
· Whether the slot indicated by K2 offset shall be an available slot for DG-PUSCH.
· Whether the slot determined in 38.321 Section 5.8.2 shall be an available slot for CG-PUSCH.
Solutions to handle the above issues were discussed [4].
· For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, select on from the following

· Option 1: A UE does not assume that PUSCH symbols overlap with DL symbol or SSB symbol in the slot indicated by K2 offset is the slot which is not counted in K available slot(s).

· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset.

· Option 2-1: When overlapping, the UE drops the PUSCH transmission in the slot indicated by K2 offset and does not perform the PUSCH transmission in later slots, either.

· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot indicated by K2 offset and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.

· For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, select on from the following

· Option 1: A UE does not assume that the slot indicated by K2 offset is the slot which is not counted in K available slot(s).

· Option 2: A UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).

· For CG-PUSCH, when AvailableSlotCounting is enables, and for K=1, select on from the following

· Option 1: A UE does not assume that PUSCH symbols overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2.

· Option 2: A UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2.

· Option 2-1: When overlapping, the UE drops the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and does not perform the PUSCH transmission in later slots, either.

· Option 2-2: When overlapping, the UE does not perform the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and performs the PUSCH transmission in the next available slot subject to PUSCH dropping rules.

· For CG-PUSCH, when AvailableSlotCounting is enables, and for K>1, select on from the following

· Option 1: A UE does not assume that the slot determined in 38.321 Section 5.8.2 is the slot which is not counted in K available slot(s).

· Option 2: A UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).

Available slot counting is introduced for PUSCH repetition type A to enhance UL coverage performance. PUSCH repetition Type A with K=1 is not useful for UL coverage. In this sense, it is not necessary to support available slot counting for PUSCH repetition Type A with K=1. If available slot counting is supported for PUSCH repetition Type A with K=1, the legacy procedure for Rel-15/16 should be assumed. gNB can ensure the slot for PUSCH transmission is available slot by scheduling but there is no restriction that PUSCH symbols cannot overlap with DL symbol or SSB symbol. Based on the current agreements and specification, when K>1, there is no restriction that the slot indicated by K2 offset for DG-PUSCH or determined in 38.321 Section 5.8.2 for CG-PUSCH should not be the slot which is not counted in K available slot(s). We have agreed 2-step procedure for available slot determination. In the first step, available slots are determined by tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst. In the second step, UE determines whether to drop a PUSCH repetition or not according to Rel-15/16 PUSCH dropping rules. Then, the slot indicated by K2 offset for DG-PUSCH or determined in 38.321 Section 5.8.2 for CG-PUSCH can be the slot which is not counted in K available slot(s). If collision happens, Rel-15/16 PUSCH dropping rules apply. We have following proposal.

Proposal:

· For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset. When overlapping, the UE drops the PUSCH transmission in the slot indicated by K2 offset and does not perform the PUSCH transmission in later slots, either.

· For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).

· For CG-PUSCH, when AvailableSlotCounting is enables, and for K=1, UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2. When overlapping, the UE drops the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and does not perform the PUSCH transmission in later slots, either.

· For CG-PUSCH, when AvailableSlotCounting is enables, and for K>1, UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
3      Conclusions
In this contribution, we discussed the remaining issues on PUSCH repetition type A enhancements and have following proposal:

Proposal:

· For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot indicated by K2 offset. When overlapping, the UE drops the PUSCH transmission in the slot indicated by K2 offset and does not perform the PUSCH transmission in later slots, either.

· For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).

· For CG-PUSCH, when AvailableSlotCounting is enables, and for K=1, UE assumes that PUSCH symbols can overlap with DL symbol or SSB symbol in the slot determined in 38.321 Section 5.8.2. When overlapping, the UE drops the PUSCH transmission in the slot determined in 38.321 Section 5.8.2 and does not perform the PUSCH transmission in later slots, either.

· For CG-PUSCH, when AvailableSlotCounting is enables, and for K>1, UE assumes that the slot determined in 38.321 Section 5.8.2 can be the slot which is not counted in K available slot(s).
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