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Introduction
In RAN1#107b-e meeting, enhancements on PUSCH repetition type A was discussed, and the following agreements were made [2].
Conclusion:
No consensus to introduce pusch-AggregationFactor-r17.
Conclusion:
· The cancellation of LP PUSCH (introduced in Rel-17 eIIoT/URLLC WI) is applied in Step 2 of the previously agreed 2-step procedure of Rel-17 PUSCH repetitions counted on the basis of available slots (i.e., Option 1-B).
· No specification impact is expected. 
Conclusion
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.

This contribution provides further considerations on enhancements on PUSCH repetition type A.
Discussion
The slot indicated by K2 offset for the available slot counting
During RAN1#107b-e, there was an issue still open, which is the slot indicated by K2 offset whether or not the PUSCH symbols can overlap with DL symbol or SSB symbol. The following proposal was provided by FL in the summary [2].
	· 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).
· [bookmark: OLE_LINK15]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).



For DG-PUSCH, we support Option 1 for K=1 case. The reasons are below.
Firstly, there is no reason for gNB to schedule an unavailable slot for the slot indicated by K2 offset. Because, K2 range is large enough e.g. from 0 to 32, so it can find a suitable slot for the PUSCH transmission.
Secondly, in 38213 section 11.1.1, there is clear description that DG-PUSCH cannot be scheduled in DL symbol indicated by DCI format 2_0. In addition, the DL symbol configured by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated should be DL symbol indicated by DCI format 2_0. 
	For a set of symbols of a slot, a UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols in the slot as downlink and to detect a DCI format 0_0, DCI format 0_1, DCI format 1_0, DCI format 1_1, DCI format 2_3, or a RAR UL grant indicating to the UE to transmit PUSCH, PUCCH, PRACH, or SRS in the set of symbols of the slot. 
For a set of symbols of a slot that are indicated as downlink/uplink by tdd-UL-DL-ConfigurationCommon, or tdd-UL-DL-ConfigurationDedicated, the UE does not expect to detect a DCI format 2_0 with an SFI-index field value indicating the set of symbols of the slot as uplink/downlink, respectively, or as flexible.



From this, it can get this observation:
Observation 1. For DL symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, it must be DL symbol indicated by DCI format 2_0, and these DL symbols cannot be scheduled to transmit DG-PUSCH.
Therefore, it can easily get the conclusion that when DCI format 2_0 is configured, and K=1, a UE does not expect that DG-PUSCH symbols overlap with DL symbol. Same principle can be applied to the case without DCI format 2_0, a UE also does not expect that DG-PUSCH symbols overlap with DL symbol. 
For DG-PUSCH and K>1, our first preference is Option 1 too. Same reason as K=1 case, because there is no difference between the first slot of PUSCH repetition type A and PUSCH with K=1. 
Proposal 1. For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, 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).
Proposal 2. For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, 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).
Available slot counting for DG-PUSCH scheduled by DCI format 0_0 with other RNTI than TC-RNTI
For DG-PUSCH scheduled by DCI format 0_0 with other RNTI than TC-RNTI, the transmission only limited to single slot, e.g. K=1. So a UE does not expect that PUSCH symbols overlap with DL symbol or SSB symbol in the slot indicated by K2 offset. According to the conclusion provided in RAN1#107b, we are fine for it, or clearly state that it is an error case if PUSCH symbols overlapping with DL symbol or SSB.
	Proposed conclusion:
· A slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
· No specification impact is expected.



Proposal 3. For a slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI, down select from below:
a) is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
b) [bookmark: _GoBack]is not expected to overlap with DL or SSB symbols.
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Conclusion
In this contribution, we made the following observation and proposals.
Observation 1. For DL symbol configured by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated, are always DL symbol indicated by DCI format 2_0, and these DL symbols cannot be scheduled to transmit DG-PUSCH.
Proposal 1. For DG-PUSCH, when AvailableSlotCounting is enables, and for K=1, 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).
Proposal 2. For DG-PUSCH, when AvailableSlotCounting is enables, and for K>1, 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).
Proposal 3. For a slot for PUSCH scheduled by DCI format 0_0 with C-RNTI / CS-RNTI with NDI=1 / MCS-C-RNTI, down select from below:
c) is determined by physical slots (not available slots), irrespective of whether AvailableSlotCounting is enabled or not.
d) is not expected to overlap with DL or SSB symbols.
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