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At the RAN1#109-e meeting, the following conclusions and agreements were made regarding PUSCH enhancements [1]:
Conclusion
At least for Rel-17, it is RAN1’s common understanding that:
· For PUSCH scheduled (with or without repetitions) by RAR UL grant or by DCI format 0_0 with CRC scrambled by TC-RNTI, the UE is not required to read frequencyHopping in pusch-Config for the determination of frequency hopping type or for the determination of whether the frequency hopping is applied for the PUSCH and is required to read the frequency hopping flag information field of the RAR UL grant or the DCI format 0_0 with CRC scrambled by TC-RNTI for the determination of whether the frequency hopping is applied for the PUSCH or not.
· For a PUSCH scheduled by a DCI format 0_0 with CRC scrambled by C-RNTI, MCS-C-RNTI or CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to 1 if frequencyHopping in PUSCH-Config is not provided or set to interSlot.
· Note: This follows the conclusion for R1-2003594 in RAN1#101-e
· For Type 2 CG PUSCH activated by DCI format 0_0 with CRC scrambled by CS-RNTI, the frequency hopping field in the DCI format 0_0 is not expected to be set to if  frequencyHopping in configuredGrantConfig is not provided or set to interSlot.
· Note: This follows the conclusion for R1-2003594 in RAN1#101-e
Agreement
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.
Agreement
Note: To editors, above agreement on SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is modified as follows.
· SP/A-CSI multiplexing on a slot of TBoMS with UL-SCH is supported.
· FFS: which slot of the single TBoMS (and which repetition, in case of TBoMS repetition) is selected for SP/A-CSI multiplexing.
· SP/A-CSI multiplexing on TBoMS without UL-SCH is not supported.
Agreement
Adopt the text proposal of FL’s proposal 1 in R1-2205366 for TS 38.214, Clause 6.1.2.1 (changes are highlighted in red)
Agreement
Adopt the text proposal of FL’s proposal 2 in R1-2205366 for TS 38.214, Clause 6.1.2.3.3 (changes are highlighted in red)
Agreement
Adopt the following TP to the 1st sentence of Clause 6.3.1 in TS38.214.
<omitted text>
6.3.1  Frequency hopping for PUSCH repetition Type A and for TB processing over multiple slots
For PUSCH repetition Type A other than the PUSCH scheduled by RAR UL grant or fallbackRAR UL grant or by DCI format 0_1 or 0_2 0_0 with CRC scrambled by TC-RNTI and for TB processing over multiple slots (as determined according to procedures defined in Clause 6.1.2.1 for scheduled PUSCH, or Clause 6.1.2.3 for configured PUSCH), a UE is configured for frequency hopping by the higher layer parameter  frequencyHoppingDCI-0-2 in pusch-Config for PUSCH transmission scheduled by DCI format 0_2, and by frequencyHopping provided in pusch-Config for PUSCH transmission scheduled by a DCI format other than 0_2, and by frequencyHopping provided in configuredGrantConfig for configured PUSCH 
<omitted text>
Conclusion
There is no consensus to introduce the solutions intended for mitigation of DL throughput degradation due to Rel-17 CovEnh features.
In the contribution, we discuss remaining issues on enhancements on PUSCH repetition type A, with primary focus on PUSCH repetition type A with available slots counting for inter-cell multi-TRPs. Correction on enhancements on PUSCH repetition type A is described in our companion contribution [2]. 
Discussion on enhancements on PUSCH repetition type A
At the RAN1#108-e meeting, the following agreement was made regarding the collision handling between uplink transmission and SSB with additional PCI [3]: 
	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.


Further, at the RAN1#109-e meeting, several options were discussed for the determination of available slots for PUSCH repetition type A when overlapping with SSB with additional PCI for inter-cell multi-TRP operation. Note that as captured in Section 6.2.6 in TS38.213 [1], slots used for the PUCCH repetition in unpaired spectrum are determined based on SSB with the PCI associated with the active TCI. 
	A SS/PBCH block symbol is a symbol of an SS/PBCH block with candidate SS/PBCH block index corresponding to the SS/PBCH block index indicated to a UE by ssb-PositionsInBurst in SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states.



In our view, it is more appropriate to consider a unified solution for both PUCCH repetition and PUSCH repetition type A with counting based on available slots, so as to minimize the specification impact and implementation effort. Given that SSB with additional PCI with active TCI state is triggered by MAC-CE, this option would ensure the same understanding between gNB and UE on the determination of available slots. On the contrary, if available slots are determined based on SSB with additional PCIs including both activated or not activated TCI states for PUSCH repetition type A, an additional delay is expected for PUSCH repetitions, which is not desirable from system operation. 
Based on the discussions above, for PUSCH repetition type A with available slot counting under inter-cell multi-TRP operations, both SSB by ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon and SSB with the PCI associated with the active TCI are used for the available slot determination.
The following update is proposed for PUSCH repetition type A with available slot counting under inter-cell multi-TRP operation, which is also described in our companion contribution [2]. 
	------------------------------   TP#1: TS 38.214-----------------------------------
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 SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states.
-	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 SIB1 or ssb-PositionsInBurst in ServingCellConfigCommon or, if the UE is not provided DLorJoint-TCIState or followUnifiedTCIstate, by ssb-PositionsInBurst in SSB-MTCAdditionalPCI associated to physical cell ID with active TCI states.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst, and the TDRA information field value in the RAR UL grant. 
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by RAR UL grant, 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 if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
-	The UE determines  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI, based on tdd-UL-DL-ConfigurationCommon and ssb-PositionsInBurst and the TDRA information field value in the DCI scheduling the PUSCH.
-	A slot is not counted in the number of  slots for a PUSCH transmission of a PUSCH repetition Type A scheduled by DCI format 0_0 scrambled by TC-RNTI, 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 if provided, or a symbol of an SS/PBCH block with index provided by ssb-PositionsInBurst.
< Unchanged text omitted >


Proposal 1
· For PUSCH repetition type A with available slot counting in case of inter-cell multi-TRP operations, both SSB by ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon and SSB with the PCI associated with the active TCI are used for the available slot determination.

[bookmark: _Ref52481833]Conclusions
In this contribution, we discussed remaining issues on enhancements on PUSCH repetition type A. Further, we summarize the proposals as follows:
Proposal 1
· For PUSCH repetition type A with available slot counting in case of inter-cell multi-TRP operations, both SSB by ssb-PositionsInBurst in SIB1 or ServingCellConfigCommon and SSB with the PCI associated with the active TCI are used for the available slot determination.
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