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1. Introduction
As is agreed in NR coverage enhancement work item[1], UL enhancements include Type A PUSCH repetition enhancements. In this contribution, we discuss the remaining open issue of available slot determination for inter-cell multi-TRP operation. 
2. Available slot determination for inter-cell multi-TRP operation
Option 1-B, a 2-step procedure, is adopted for Rel-17 PUSCH repetition Type A based on available slots. UEs consider a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst to be unavailable in the step of determination of available slots. The corresponding specification is quoted below. In the second step, UEs follow the legacy collision handling rule for other collisions. 
Agreement
Take Option 1-B as an agreement for the procedure of Rel-17 PUSCH repetitions counted on the basis of available slots.
· 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.
· FFS: Rel-17 PUSCH dropping rules are also applied if introduced in other WI(s)

	Section 6.1.2.1 of 38.214 v17.2.0
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.


[bookmark: OLE_LINK4]For Rel-17 inter-cell multi-TRP operation, a UE can be configured with SSBs of up to 7 additional PCIs, which may have different SSB configurations. An agreement quoted below was made in AI 8.1.2.2 in RAN1#108e on the collision between UL transmission and SSB associated with a serving cell PCI or an active additional PCI. SSB associated with the non-active additional PCI is not considered as a collision if it overlaps with UL transmission. The reason is that SSBs associated with non-active PCIs are configured for the sake of mobility. If the UE is close to the coverage of an SSB associated with an additional PCI, gNB would activate a TCI state associated with the PCI, and collision between UL transmission and the SSB should be handled. The SSBs without active TCI states are considered to be far away from the UE. Therefore, the UE can still transmit PUSCH in slots overlapping with such SSBs. 
	Agreement
For inter-cell mTRP, UE does not transmit PUCCH/PUSCH/PRACH in a slot or SRS in the symbols if in time domain the PUCCH/PUSCH/PRACH/SRS overlaps with an SSB of a serving cell PCI or an SSB associated with the active additional PCI.



· SSBs associated with non-active PCIs are far away from the UE and therefore not considered as collision if they overlap with UL transmission.
Regarding available slot counting, there is no consensus on which SSB(s) a UE shall take into account for the available slot determination and for collision handling and possibly which SSB(s) a UE doesn’t need to consider. Several options discussed in RAN1#109 meeting are as follows.
	If the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, and if any of the activated TCI states is associated with a physical cell identity other than the one provided by physCellId in ServingCellConfigCommon, 
· Option 1: Only the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon is used for the available slot determination, and then the SSB with the PCI associated with the active TCI is used for PUSCH dropping.
· Option 2: Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and all the SSBs by ssb-PositionsInBurst in SSB-MTCAdditionalPCI are used for the available slot determination.
· Option 3: Only the SSB with the PCI associated with the active TCI is used for the available slot determination. The SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon is NOT used for either the available slot determination or PUSCH dropping.
· [bookmark: OLE_LINK3]Option 4: Both the SSB by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon and the SSB with the PCI associated with the active TCI are used for the available slot determination. The other SSB(s) by ssb-PositionsInBurst in SSB-MTCAdditionalPCI is NOT used for either the available slot determination or PUSCH dropping.


For Option 1, a UE only considers serving cell’s SSB in the step of available slot determination, and it drops UL transmission if it overlaps with SSB of the additional PCI associated with an active TCI.
Regarding Option 2, a UE considers serving cell’s SSB and all SSBs associated with the additional PCIs, no matter if they have activated TCI states or not. An alleged benefit of Option 2 is that it can allow UE sufficient time occasions to measures SSBs. However, for PUSCH repetition based on physical slot counting, a UE transmits PUSCH in a slot, which overlaps with SSBs of an additional PCI without active TCI states, and there is no extra mechanism to make up for the missed SSB measurement occasions. Therefore, the benefit doesn’t justify for PUSCH repetition based on available slot counting. In fact, a concern of Option 2 is that it is overly conservative. A slot when a UE can transmit PUSCH with physical slots counting is considered as an unavailable slot with available slot counting, increasing UL latency and wasting resources.
Option 4 is fully aligned with the above UE collision handling agreement, resulting in more actual PUSCH transmissions than Option 1 and avoiding wasting usable resources like Option 2. The drawback is it is a little different from Option 1-B, as MAC CE, which activates TCI state, is not mentioned in the step of available slot determination, apart from RRC configuration.

· Option 4 is fully aligned with collision handling agreement, resulting in more actual PUSCH transmissions than Option 1 and avoiding wasting usable resources like Option 2. The difference from Option 1-B is that a UE also considers MAC CE signaling in the step of available slot determination.

· Support Option 4 and the corresponding CR in [2].
2 [bookmark: _Hlk100224763]Summary
In this contribution, we have discussed the remaining issue related to Type A PUSCH repetition enhancements, i.e., available slot determination for inter-cell multi-TRP operation.
Based on the discussion, we make the following proposal:
Proposals:
· Support Option 4 and the corresponding CR in [2].
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4 Annex
[bookmark: _Hlk99790260]Text proposal in [2] for TS38.214
6.1.2.1	Resource allocation in time domain
---------------------------------Unchanged Text Omitted---------------------------------------------------------
For unpaired spectrum:
-	When AvailableSlotCounting is enabled, and in case K>1, the UE determines  slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_1 or 0_2 if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst in ServingCellConfigCommonSIB or ServingCellConfigCommon or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTC-AdditionalPCI associated with a physical cell ID with activated TCI state.
-	Otherwise, the UE determines  consecutive slots for a PUSCH transmission of a PUSCH repetition type A scheduled by DCI format 0_1 or 0_2, based on the TDRA information field value in the DCI format 0_1 or 0_2.
-	The UE determines  slots for a PUSCH transmission of TB processing over multiple slots scheduled by DCI format 0_1 or 0_2, based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst, and the TDRA information field value in the DCI format 0_1 or 0_2.
-	A slot is not counted in the number of  slots for a PUSCH transmission of TB processing over multiple slots if at least one of the symbols indicated by the indexed row of the used resource allocation table in the slot overlaps with a DL symbol indicated by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst in ServingCellConfigCommonSIB or ServingCellConfigCommon or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTC-AdditionalPCI associated with a physical cell ID with activated TCI state.
---------------------------------------------------Unchanged Text Omitted------------------------------------------------
