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In RAN1#107-e meeting, the following agreements and conclusion related to enhancements on PUSCH repetition type A were reached [1][2].
Agreement
· The counting based on available slots is applicable to unpaired spectrum, paired spectrum and SUL
· For paired spectrum and SUL except HD-FDD, all slots are considered as available slots in the first step of determining the available slots.
Agreement
· For HD-FDD RedCap Ues supporting the counting based on available slots.
· For CG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
· A slot is not counted in the number of available 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 symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.
· FFS: For DG-PUSCH
· Note: Neither tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated is configured for FDD.
Agreement
· Rel-17 does not support numberOfRepetitions-r17 for DG-PUSCH scheduled by DCI format 0_0 and for Type 2 CG-PUSCH activated by DCI format 0_0.
· repK-r17 supporting up-to-32 repetitions is introduced and is applicable to Type 1 CG-PUSCH and Type 2 CG-PUSCH (irrespective of the activating DCI format).
· Note: No RAN1 spec impact is expected.
· The possible values of repK-r17 includes 16 and 32. FFS: other values.
· numberOfRepetitions-r17 is not applicable to Type 1 CG-PUSCH repetition type A.
Agreement
· All the following combinations support the counting based on available slots.
· DG-PUSCH with Rel-15 repetition factor
· Type-1 CG-PUSCH with Rel-15 repetition factor
· Type-2 CG-PUSCH with Rel-15 repetition factor
· DG-PUSCH with Rel-16 repetition factor
· Type-2 CG-PUSCH with Rel-16 repetition factor
· DG-PUSCH with Rel-17 repetition factor
· Type-1 CG-PUSCH with Rel-17 repetition factor, if supported in Issue#1-1
· Type-2 CG-PUSCH with Rel-17 repetition factor
Agreement
· For repK-r17,
· The value range of repK-17 is {1, 2, 4, 8, 12, 16, 24, 32}.
· repK-r17 is included in ConfiguredGrantConfig.
· When repK-r17 is provided, the legacy repK is not provided.
Agreement
· For HD-FDD RedCap Ues supporting the counting based on available slots.
· For DG-PUSCH, ssb-PositionsInBurst is used in the first step of determining of available slots.
·   A slot is not counted in the number of available 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 symbol of an SS/PBCH block with index provided by ssb-PositionInBurst.
· Note: Neither tdd-UL-DL-ConfigurationCommon nor tdd-UL-DL-ConfigurationDedicated is configured for FDD.
Conclusion
· Rel-17 PUSCH repetition Type A with K>1 does not support PUSCH transmission without UL-SCH.
In this contribution, we provide our views on the remaining issues for enhancements on PUSCH repetition type A. 
 Discussion on available UL slots
In RAN1 #106bis-e meeting, as shown below, it was agreed that the determination of available slots in the step 1 of the agreed Alt 1-B for Rel-17 PUSCH repetition type A is only based on tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst [3]. But whether to consider SSB across multiple TRPs in inter-cell multi-TRP operation and SSB and/or DL-UL-Configurations from different serving cells in carrier aggregation operation for determining available UL slots are still FFS. We will further analyse these FFS issues in the following. 
	Agreement
· Only tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst are considered for the determination of available slots.
· Any other RRC configuration is not considered for the determination of available slots.


Available slot determination in inter-cell multi-TRP operation
It has been discussed in RAN1#107-e that whether the SSB from the serving cell TRP and the SSB from the non-serving cell TRP can be regarded as union, and whether the union of SSB can be taken into account for determination of available slots [2]. At last, FL suggested to revisit this issue after providing more clarification from feMIMO WI.
In feMIMO WI, the collision handling between UL channels/signals and non-serving cell SSB still cannot be concluded in RAN1 #107-e meeting [4]. For the set of symbols indicated to a UE by non-serving cell ssb-PositionsInBurst, there may be two options about UE behavior:
· Option 1: The UE does not transmit any UL channel/signal (no matter associated with serving cell PCI or non-serving cell PCI).
· Option 2: The UE can only transmit UL signal/channel associated with the serving cell TRP.
For option 2, the SSB of non-serving cell is not taken into account for the available slots determination since the UE can transmit UL signal to serving cell TRP. In option 1, the UE is not allowed to transmit UL signal if it is collided with non-serving cell SSB. This is a new dropping rule in Rel-17. If option 1 is finally adopted in feMIMO WI, then PUSCH repetition should be dropped in the case of collision with non-serving cell SSB. In any case, the SSB from non-serving cell should not be considered when determining available slots.
Proposal 1: The SSB from non-serving cell should not be considered in multi-TRP operation when determining available slots.
Available slot determination in half duplex CA operation
[bookmark: _GoBack]For half duplex CA UEs, Rel-15/16 NR specifies that the UL transmission are omitted if it is collided with SSB from any of the serving cells or with DL-Configurations from reference cell, as shown in the appendix. According to the previous agreements, no other signaling other than tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationDedicated and ssb-PositionsInBurst will be considered in step 1, and step 2 defines that Rel-15/16 dropping rules should be reused. Therefore, we think this should also apply to SSB from other serving cells and DL-Configurations from reference cell.
Proposal 2: For half duplex CA, SSB transmissions from other cells or DL-UL-Configurations from reference cell should not be used to determine the available slot.
Conclusion
According to the analysis given above, we have the following proposals:
Proposal 1: The SSB from non-serving cell should not be considered in multi-TRP operation when determining available slots.
Proposal 2: For half duplex CA, SSB transmissions from other cells or DL-UL-Configurations from reference cell should not be used to determine the available slot.
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If a UE 
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells,
for a set of symbols of a slot that are indicated to the UE for reception of SS/PBCH blocks in a first cell of the multiple serving cells by ssb-PositionsInBurst in SystemInformationBlockType1 or by ssb-PositionsInBurst in ServingCellConfigCommon, when provided to the UE, the UE does not transmit PUSCH, PUCCH, or PRACH in the slot if a transmission would overlap with any symbol from the set of symbols, and the UE does not transmit SRS in the set of symbols of the slot in 
-	any of the multiple serving cells if the UE is not capable of simultaneous transmission and reception as indicated by simultaneousRxTxInterBandCA among the multiple serving cells, and
-	any one of the cells corresponding to the same band as the first cell, irrespective of any capability indicated by simultaneousRxTxInterBandCA.
...
If a UE
-	is configured with multiple serving cells and is provided with directionalCollisionHandling-r16 = 'enabled' for a set of serving cell(s) among the configured multiple serving cells, and
-	indicates support of half-DuplexTDD-CA-SameSCS-r16 capability, and 
-	is not configured to monitor PDCCH for detection of DCI format 2_0 on any of the multiple serving cells, 
...
the UE 
-	does not expect tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated for the reference cell to indicate a symbol as uplink and to detect a DCI format scheduling a reception on the symbol on another cell
[bookmark: _Hlk33186884]-	does not expect to be configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH on a flexible symbol on the reference cell and to detect a DCI format scheduling a reception on the symbol on another cell
-	does not transmit a PUCCH, PUSCH or PRACH that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a PDCCH, PDSCH, or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not transmit a SRS that is configured by higher layers on a set of symbols on another cell if the set of symbols is indicated as downlink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or corresponds to a PDCCH, PDSCH or CSI-RS reception that is configured by higher layers on the reference cell 
-	does not receive a PDCCH, PDSCH or CSI-RS that is configured by higher layers on a set of symbols on another cell if at least one symbol from the set of symbols is indicated as uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated or is a symbol corresponding to a SRS, PUCCH, PUSCH, or PRACH transmission that is configured by higher layers on the reference cell
-	assumes a symbol indicated as downlink or uplink by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated on another cell to be flexible, if the UE is respectively configured by higher layers to transmit SRS, PUCCH, PUSCH, or PRACH or to receive PDCCH, PDSCH, or CSI-RS on the reference cell
-	does not expect to detect a first DCI format scheduling a transmission or reception on a symbol on a first cell and a second DCI format scheduling a reception or transmission on the symbol on a second cell, respectively.
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