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1. INTRODUCTION
	RAN1 #107e
Agreement
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PDSCH for DCI format 1_1, the UE does not expect to be configured with repetitionNumber for the TDRA table, and if pdsch-AggregationFactor is configued in PDSCH-config, it does not apply to DCI format 1_1.
· Note: repetitionNumber cannot be configured with pdsch-TimeDomainAllocationListDCI-1-2 as in Rel-16.
· Note: Under agenda item 8.2.4, in RAN1#106-bis, it was already agreed that within the TDRA table for multi-PDSCH scheduling, the UE does not expect to be configured with the higher layer parameter repetitionNumber.
· Note: These does not preclude pdsch-AggregationFactor can be configured and applies to DCI format 1_2
· If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PUSCH for DCI format 0_1, the UE does not expect to be configured with numberOfRepetitions for the TDRA table, and if pusch-AggregationFactor is configued in PUSCH-config, it does not apply to DCI format 0_1.
· Note: These does not preclude numberOfRepetitions is configured for TDRA table corresponding to DCI format 0_2
· Note: These does not preclude pusch-AggregationFactor can be configured and applies to DCI format 0_2
RAN1 #108e
Agreement:
· When re-transmission of DL SPS is indicated by DCI format 1_1, the PDCCH indicates a TDRA row index including only one SLIV.
· When re-transmission of UL CG is indicated by DCI format 0_1, the PDCCH indicates a TDRA row index including only one SLIV.




	TS 38.214 V17.1.0 (2022-03)
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<Omitted>
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
If a UE is configured with higher layer parameter pusch-TimeDomainAllocationListForMultiPUSCH, the UE does not expect to be configured with pusch-AggregationFactor.
If a UE is configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDSCH-r17.
<Omitted>


In this contribution, we discuss about one remaining issue regarding multi-PUSCH scheduling.
2. DISCUSSION
Multi-PUSCH
TS 38.214 V17.1.0 has captured RAN1#107-e agreement that if the UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PUSCH for DCI format 0_1, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1. In addition, current standard also specified number of repetition K. When the UE is configured with pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH-r17, the UE would determine the number of repetitions K for PUSCH scheduled by DCI format 0_1 is equal to pusch-AggregationFactor, however, it may be ambiguous since the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 according to TS 38.214 V17.1.0. Thus, we think RAN1 needs to clarify and conclude the understanding that K=1 when the UE does not apply pusch-AggregationFactor. As for spec correction, we propose to correct the number of repetitions K is equal to puschAggregationFactor for PUSCH scheduled by DCI format 0_1 when the UE is NOT configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17. Therefore, when the UE is configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17, K=1 for PUSCH scheduled by DCI format 0_1.
Observation 1: According to current standard, when the UE is configured with pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH-r17, the number of repetitions K for PUSCH scheduled by DCI format 0_1 is not clear.
Proposal 1: 	RAN1 clarify that the UE does not apply pusch-AggregationFactor to DCI format 0_1 is equivalent to that the number of repetitions K is 1. 
Proposal 2: 	Adopt the Text proposal 1 or Text proposal 2 in updating of TS38.214 section 6.1.2.1, for determining number of repetitions K. 
	Text proposal 1
6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<Omitted>
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor and the transmitting PUSCH is scheduled by DCI format 0_2, the number of repetitions K is equal to pusch-AggregationFactor; 
-	elseif the UE is configured with pusch-AggregationFactor, (and the transmitting PUSCH is scheduled by DCI format 0_1) and not configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17, the number of repetitions K is equal to puschAggregationFactor;
-	otherwise K=1.
<Omitted>
If a UE is configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDSCH-r17.
<Omitted>



	Text proposal 2
6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<Omitted>
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor and not configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 for corresponding DCI format, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
<Omitted>
If a UE is configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDSCH-r17.
<Omitted>



SPS & CG
There is a discussion in previous RAN1 meeting. Some clarification is needed regarding whether to apply pdsch-AggregationFactor in PDSCH-config for SPS PDSCH activated by activation DCI, SPS PDSCH, and SPS PDSCH retransmission. In addition, RAN1 has agreed that activation DCI and DCI scheduling SPS retransmission merely indicates a TDRA row index including only one SLIV. 
For simplicity, we may firstly assume pdsch-AggregationFactor is NOT configured in SPS-config. From our view, as there is DCI format 0_1 activating SPS PDSCH, we think pdsch-AggregationFactor configued in PDSCH-config is not applied as such DCI meets the statement of RAN1 107-e agreement that “If a UE is configured with a TDRA table in which one or more rows contain multiple SLIVs for PDSCH for DCI format 1_1, the UE does not expect to be configured with repetitionNumber for the TDRA table, and if pdsch-AggregationFactor is configued in PDSCH-config, it does not apply to DCI format 1_1.”. Furthermore, we think similar criteria is used for SPS PDSCH retransmission (i.e. pdsch-AggregationFactor configued in PDSCH-config is not applied) as there is “DCI format 0_1” scheduling SPS PDSCH retransmission. Regarding SPS PDSCH, we think whether to apply pdsch-AggregationFactor configured in PDSCH-config is based on which DCI format activating SPS PDSCH. 
Proposal 3: 	Adopt the Text proposal 3 in updating of TS38.214 section 5.1.2.1. 

	Text proposal 3
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<Omitted>
When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, if the UE is configured with pdsch-AggregationFactor in pdsch-config and not configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 for corresponding DCI format, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the same symbol allocation is applied across the pdsch-AggregationFactor, in sps-Config if configured, or across the pdsch-AggregationFactor in pdsch-config otherwise if the UE is not configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 for corresponding DCI format, consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions, in sps-Config if configured, or across the pdsch-AggregationFactor in pdsch-config otherwise, larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2. 
<Omitted>
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.




3. CONCLUSION
In this contribution, we have following proposals:
Observation 1: According to current standard, when the UE is configured with pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH-r17, the number of repetitions K for PUSCH scheduled by DCI format 0_1 is not clear.
Proposal 1: 	RAN1 clarify that the UE does not apply pusch-AggregationFactor to DCI format 0_1 is equivalent to that the number of repetitions K is 1. 
Proposal 2: 	Adopt the Text proposal 1 or Text proposal 2 in updating of TS38.214 section 6.1.2.1, for determining number of repetitions K. 
Proposal 3: 	Adopt the Text proposal 3 in updating of TS38.214 section 5.1.2.1. 
	Text proposal 1
6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<Omitted>
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor and the transmitting PUSCH is scheduled by DCI format 0_2, the number of repetitions K is equal to pusch-AggregationFactor; 
-	elseif the UE is configured with pusch-AggregationFactor, (and the transmitting PUSCH is scheduled by DCI format 0_1) and not configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17, the number of repetitions K is equal to puschAggregationFactor;
-	otherwise K=1.
<Omitted>
If a UE is configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDSCH-r17.
<Omitted>


Reason for change: 
When UE is configured with pusch-AggregationFactor, determination of number of repetition K is directly based on pusch-AggregationFactor. However, for pusch-TimeDomainAllocationListForMultiPUSCH-r17, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1.
Summary of change: 
Text proposal details different cases of determining number of repetition K. 
Consequences if not approved: 
For pusch-TimeDomainAllocationListForMultiPUSCH-r17, texts of “not apply pusch-AggregationFactor, if configured, to DCI format 0_1” contradicts texts of “elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor;”.

	Text proposal 2
6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<Omitted>
For PUSCH repetition Type A, when transmitting PUSCH scheduled by DCI format 0_1 or 0_2 in PDCCH with CRC scrambled with C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, the number of repetitions K is determined as
-	if numberOfRepetitions is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions;
-	elseif the UE is configured with pusch-AggregationFactor and not configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 for corresponding DCI format, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1.
<Omitted>
If a UE is configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 in which one or more rows contain multiple SLIVs for PUSCH on a UL BWP of a serving cell, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1 on the UL BWP of the serving cell and the UE does not expect to be configured with numberOfRepetitions in pusch-TimeDomainAllocationListForMultiPDSCH-r17.
<Omitted>


Reason for change: 
When UE is configured with pusch-AggregationFactor, determination of number of repetition K is directly based on pusch-AggregationFactor. However, for pusch-TimeDomainAllocationListForMultiPUSCH-r17, the UE does not apply pusch-AggregationFactor, if configured, to DCI format 0_1.
Summary of change: 
Text proposal clarify that K is pusch-AggregationFactor based on condition that “the UE is not configured with pusch-TimeDomainAllocationListForMultiPUSCH-r17 for corresponding DCI format”. 
Consequences if not approved: 
For pusch-TimeDomainAllocationListForMultiPUSCH-r17, texts of “not apply pusch-AggregationFactor, if configured, to DCI format 0_1” contradicts texts of “elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor;”.

	Text proposal 3
5.1.2	Resource allocation
5.1.2.1	Resource allocation in time domain
<Omitted>
When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI with NDI=1, if the UE is configured with pdsch-AggregationFactor in pdsch-config and not configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 for corresponding DCI format, the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots. When receiving PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the same symbol allocation is applied across the pdsch-AggregationFactor, in sps-Config if configured, or across the pdsch-AggregationFactor in pdsch-config otherwise if the UE is not configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 for corresponding DCI format, consecutive slots. The UE may expect that the TB is repeated within each symbol allocation among each of the pdsch-AggregationFactor consecutive slots and the PDSCH is limited to a single transmission layer. For PDSCH scheduled by DCI format 1_1 or 1_2 in PDCCH with CRC scrambled by CS-RNTI with NDI=0, or PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2, the UE is not expected to be configured with the time duration for the reception of pdsch-AggregationFactor repetitions, in sps-Config if configured, or across the pdsch-AggregationFactor in pdsch-config otherwise, larger than the time duration derived by the periodicity P obtained from the corresponding sps-Config. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, …pdsch-AggregationFactor -1, is determined according to table 5.1.2.1-2 and "rvid indicated by the DCI scheduling the PDSCH" in table 5.1.2.1-2 is assumed to be 0 for PDSCH scheduled without corresponding PDCCH transmission using sps-Config and activated by DCI format 1_1 or 1_2. 
<Omitted>
If a UE is configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 in which one or more rows contain multiple SLIVs for PDSCH on a DL BWP of a serving cell, the UE does not apply pdsch-AggregationFactor in PDSCH-config, if configured, to DCI format 1_1 on the DL BWP of the serving cell.


Reason for change: 
When UE is configured with pdsch-AggregationFactor, number of consecutive slots for same symbol allocation is pdsch-AggregationFactor. However, for pdsch-TimeDomainAllocationListForMultiPDSCH-r17, the UE does not apply pdsch-AggregationFactor, if configured, to DCI format 1_1.
Summary of change: 
Text proposal clarify that number of consecutive slots for same symbol allocation is pdsch-AggregationFactor based on condition that “the UE is not configured with pdsch-TimeDomainAllocationListForMultiPDSCH-r17 for corresponding DCI format”.
Consequences if not approved: 
For pdsch-TimeDomainAllocationListForMultiPDSCH-r17, texts of “not apply pdsch-AggregationFactor, if configured, to DCI format 1_1” contradicts texts of “the same symbol allocation is applied across the pdsch-AggregationFactor consecutive slots”.
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