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Introduction
In this contribution, we discuss remaining aspects on enhancement of PUSCH repetition type A for coverage enhancement.

Discussion
The slot indicated by K2 offset for the available slot counting
In the last meeting, there was a discussion on the availability of the slot indicated by K2 for PUSCH repetitions with available slot based counting. [1]. Based on the discussion, following suggestion was made by FL.
	· 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.
· [bookmark: _Hlk94010133]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).



In our understanding, in Rel-16 PUSCH repetition type A transmission with physical slot based counting method, the PUSCH transmission in the slot indicated by K2 offset can be overlapped with DL symbol or SSB symbol. In this case, the PUSCH transmission is dropped. However, since the network knows the location of DL symbols or SSB symbols in advance, it is natural that PUSCH transmission resources will be scheduled by avoiding collision as much as possible.
In the case of PUSCH transmission with available slot based counting method, it is necessary to refer the PUCCH transmission for discussion that operates similarly to PUSCH transmission with available slot based counting. If there is no critical issue, aligning with the PUCCH transmission can be considered as a basic principle.
· PUCCH without repetition
According to the following specification, in the case of PUCCH transmission without repetition, a slot for transmitting PUCCH is determined by network scheduling. If the PUCCH transmission overlaps the DL symbol or SSB symbol, the UE drops the PUCCH transmission.
	[bookmark: _Hlk39321600]With reference to slots for PUCCH transmissions, if the UE detects a DCI format scheduling a PDSCH reception ending in slot  or if the UE detects a DCI format indicating a SPS PDSCH release through a PDCCH reception ending in slot , or if the UE detects a DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception through a PDCCH reception ending in slot , as described in Clause 9.1.4, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ_feedback timing indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK, or by dl-DataToUL-ACKForDCIFormat1_2 for DCI format 1_2.  corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release or in case of the DCI format that requests Type-3 HARQ-ACK codebook report and does not schedule a PDSCH reception. 
[bookmark: _GoBack]A PUCCH transmission with HARQ-ACK information is subject to the limitations for UE transmissions described in Clause 11.1 and Clause 11.1.1. 


· PUCCH with repetitions
On the other hand, in the case of PUCCH transmission with repetitions, [image: ] available slots starting from the slot indicated by the network are determined as the PUCCH transmission slots. The starting slot of PUCCCH transmission can be postponed when the starting slot indicated by the network is determined as not available slot. 
	For unpaired spectrum, the UE determines the [image: ] slots for a PUCCH transmission starting from a slot indicated to the UE as described in Clause 9.2.3 and having
-	an UL symbol, as described in Clause 11.1, or flexible symbol that is not SS/PBCH block symbol provided by startingSymbolIndex in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4 as a first symbol, and
-	consecutive UL symbols, as described in Clause 11.1, or flexible symbols that are not SS/PBCH block symbols, starting from the first symbol, equal to or larger than a number of symbols provided by nrofsymbols in PUCCH-format1, or in PUCCH-format3, or in PUCCH-format4


For DG-PUSCH with K=1, Option 2-1 of the latest FL’s proposal seems to be aligned with the operation of the existing PUCCH without repetition. Thus, in our view, a UE assumes that PUSCH symbols can be overlapped 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 with K>1, 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), seems appropriate. Additionally, in this case, when the slot indicated by K2 offset is not available, the starting slot of PUSCH transmission may be postponed.
In the case of CG-PUSCH transmission, we prefer to adopt the same principle with PUCCH and DG-PUSCH if a critical issue is not raised.

Proposal 1: For DG-PUSCH, when AvailableSlotCounting is enabled,
· For K=1, a UE assumes that PUSCH symbols can be overlapped 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 K>1, a UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
Proposal 2: For CG-PUSCH, when AvailableSlotCounting is enabled,
· For K=1, A UE assumes that PUSCH symbols can be overlapped 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 K>1, 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).
Conclusion
In this contribution, we discussed on enhancement of PUSCH repetition type A. From the discussion, we provide following proposals.
Proposal 1: For DG-PUSCH, when AvailableSlotCounting is enabled,
· For K=1, a UE assumes that PUSCH symbols can be overlapped 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 K>1, a UE assumes that the slot indicated by K2 offset can be the slot which is not counted in K available slot(s).
Proposal 2: For CG-PUSCH, when AvailableSlotCounting is enabled,
· For K=1, A UE assumes that PUSCH symbols can be overlapped 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 K>1, 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).
Reference
[1] Moderator (Sharp), “FL Summary #4 on Enhancements on PUSCH repetition type A,” R1-2200789, e-Meeting, January 17th – 25th, 2021
	4/4	
image1.wmf
repeat

PUCCH

N


