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1. INTRODUCTION
	RAN1 #99
Agreement:
For scheduling multiple PUSCHs by a single DCI Format 0_1:
· The same DCI Format 0_1 can schedule a single PUSCH or multiple PUSCHs
· Maximum number of PUSCHs that can be configured in a row of the TDRA table: 8
· The number of NDI bits and RV bits in DCI format 0_1 is determined based on the configured TDRA table
· 1 RV bit per PUSCH in case multiple PUSCHs are scheduled
· 2 RV bits for the PUSCH in case only a single PUSCH is scheduled

TS 38.214 [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-r16 is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions-r16;
-	elseif the UE is configured with pusch-AggregationFactor, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1. 
For PUSCH repetition Type A, in case K>1, the same symbol allocation is applied across the K consecutive slots and the PUSCH is limited to a single transmission layer. The UE shall repeat the TB across the K consecutive slots applying the same symbol allocation in each slot. The redundancy version to be applied on the nth transmission occasion of the TB, where n = 0, 1, … K-1, is determined according to table 6.1.2.1-2. 
<omitted>
If pusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signalled in DCI format 0_1.

TS 38.331 [2]
–	PUSCH-Config
<omitted>
PUSCH-Config ::=                        SEQUENCE {
<omitted>
    pusch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                           OPTIONAL,   -- Need S
<omitted>
	pusch-AggregationFactor
Number of repetitions for data (see TS 38.214 [19], clause 6.1.2.1). If the field is absent the UE applies the value 1.



[bookmark: _Toc60777326][bookmark: _Toc60868107]–	PUSCH-TimeDomainResourceAllocationList
<omitted>
PUSCH-TimeDomainResourceAllocationList-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocation-r16

PUSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {
    k2-r16                                     INTEGER(0..32)          OPTIONAL,   -- Need S
    puschAllocationList-r16                    SEQUENCE (SIZE(1..maxNrofMultiplePUSCHs-r16)) OF PUSCH-Allocation-r16,
<omitted>
}

PUSCH-Allocation-r16 ::=  SEQUENCE {
    mappingType-r16                           ENUMERATED {typeA, typeB}                     OPTIONAL,   -- Cond NotFormat01-02-Or-TypeA
    startSymbolAndLength-r16                  INTEGER (0..127)                              OPTIONAL,   -- Cond NotFormat01-02-Or-TypeA
    startSymbol-r16                           INTEGER (0..13)                               OPTIONAL,   -- Cond RepTypeB
    length-r16                                INTEGER (1..14)                               OPTIONAL,   -- Cond RepTypeB
    numberOfRepetitions-r16                   ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16} OPTIONAL,   -- Cond Format01-02
<omitted>
}

	Conditional Presence
	Explanation

	Format01-02
	In pusch-TimeDomainAllocationListForMultiPUSCH-r16, the field is absent.
In pusch-TimeDomainAllocationListDCI-0-1 and in pusch-TimeDomainAllocationListDCI-0-2, the field is mandatory present.






In this contribution, we discuss remaining issues for multi PUSCHs scheduled by single DCI in NR-U.
2. DISCUSSION
2.1 Single DCI scheduling multi-PUSCHs
It has been agreed and captured in RRC standard [2] that pusch-TimeDomainAllocationListForMultiPUSCH does not comprise entry with numberOfRepetitions-r16. In other words, for pusch-TimeDomainAllocationListForMultiPUSCH, resource allocation with dynamically indicated repetition number is not allowed. However, as for semi-static repetition number provided by pusch-AggregationFactor, current standard is missing about whether UE apply pusch-AggregationFactor for pusch-TimeDomainAllocationListForMultiPUSCH.  
Observation:	Current standard is missing about whether UE apply semi-static repetition number provided by pusch-AggregationFactor for pusch-TimeDomainAllocationListForMultiPUSCH. 
For two to eight contiguous PUSCHs
In our view, as for resource allocation for two to eight contiguous PUSCHs, each PUSCH should be used for sending different TB other than repeated TB so UE should not apply semi-static repetition number provided by pusch-AggregationFactor for this case. 
Proposal 1:	For resource allocation for two to eight PUSCHs provided in pusch-TimeDomainAllocationListForMultiPUSCH, repetition is not allowed. (Text Proposal 1 or Text Proposal 3)
For one PUSCH
As for resource allocation for single PUSCH, according to RAN1 #99 agreement, since pusch-TimeDomainAllocationListForMultiPUSCH can support resource allocation for one PUSCH, resource allocation for single PUSCH with pusch-AggregationFactor can be either kept same as Rel-15  (repetition allowed) or not allowed for any repetition (same as the case for two to eight PUSCHs).
Option 1:  For resource allocation for single PUSCH, repetition is allowed.
Since repetition for single PUSCH has been allowed in Rel-15, it’s more flexible from gNB scheduling perspective to keep the same functionality. In this case, UE can set K = pusch-AggregationFactor.
Option 2:  For resource allocation for single PUSCH, repetition is Not allowed.
Since repetition for 2 to 8 PUSCHs is not allowed, it seems more aligned to also prohibit repetition for single PUSCH. Transmission robustness may not be vital important when pusch-TimeDomainAllocationListForMultiPUSCH is configured. In this case, UE would not expect to be configured with pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH simultaneously.

Proposal 2:	For resource allocation for single PUSCH provided in pusch-TimeDomainAllocationListForMultiPUSCH, RAN1 discuss whether UE is allowed to apply pusch-AggregationFactor. (either Option 1 or Option 2)
Proposal 3a:	If UE is allowed to apply pusch-AggregationFactor for resource allocation for single PUSCH in pusch-TimeDomainAllocationListForMultiPUSCH, UE considers K= pusch-AggregationFactor for DCI scheduling one PUSCH.
(Text Proposal 2)
Proposal 3b:	If UE is not allowed to apply pusch-AggregationFactor for resource allocation for single PUSCH in pusch-TimeDomainAllocationListForMultiPUSCH, UE does not expect to be configured with pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH simultaneously.
(Text Proposal 3)
Proposal 4:	RAN1 adopts Text Proposal 1, and either Text Proposal 2 or Text Proposal 3 for TS 38.214. 
Text Proposal 1
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 1 for 38.214 [1]  >
	6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<omitted>
If pusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs, and in case pusch-AggregationFactor >1, considers K=1. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signalled in DCI format 0_1.




Text Proposal 2
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 2 for 38.214 [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-r16 is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions-r16;
-	elseif the UE is configured with pusch-AggregationFactor and the DCI schedules one PUSCH, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1. 




Text Proposal 3
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 3 for 38.214 [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, 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.




2.2 RRC parameter name alignment
Justification
· According to TS 38.331 [2], list for multi-PUSCH scheduled by a single DCI in IE pusch-Config shall be pusch-TimeDomainAllocationListForMultiPUSCH-r16 or PUSCH-TimeDomainResourceAllocationList instead of pusch-TimeDomainAllocationList according to TS 38.214 [1].
	[bookmark: _Toc60777322][bookmark: _Toc60868103]–	PUSCH-Config
PUSCH-Config ::=                        SEQUENCE {
…
pusch-TimeDomainAllocationListForMultiPUSCH-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationList-r16 }
                                                                                                          OPTIONAL,  --  Need M



Text Proposal 4
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 4 for 38.214 [1]  >
	[bookmark: _Toc60777189]6.1.2.1	Resource allocation in time domain
<omitted>
If pusch-TimeDomainAllocationListForMultiPUSCHpusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCHpusch-TimeDomainAllocationList signalled in DCI format 0_1.



Text Proposal 5
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 5 for 38.214 [1]  >
	6.1.2.1	Resource allocation in time domain
<omitted>
If PUSCH-TimeDomainResourceAllocationListpusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the PUSCH-TimeDomainResourceAllocationListpusch-TimeDomainAllocationList signalled in DCI format 0_1.



Proposal 5:	RAN1 adopts Text proposal 4 or Text proposal 5 for TS 38.214.

3. CONCLUSION
In this contribution, we propose the following:
Observation:	Current standard is missing about whether UE apply semi-static repetition number provided by pusch-AggregationFactor for pusch-TimeDomainAllocationListForMultiPUSCH. 
Proposal 1:	For resource allocation for two to eight PUSCHs provided in pusch-TimeDomainAllocationListForMultiPUSCH, repetition is not allowed. (Text Proposal 1 or Text Proposal 3) 
Proposal 2:	For resource allocation for single PUSCH provided in pusch-TimeDomainAllocationListForMultiPUSCH, RAN1 discuss whether UE is allowed to apply pusch-AggregationFactor. (either Option 1 or Option 2)
Proposal 3a:	If UE is allowed to apply pusch-AggregationFactor for resource allocation for single PUSCH in pusch-TimeDomainAllocationListForMultiPUSCH, UE considers K= pusch-AggregationFactor for DCI scheduling one PUSCH.
(Text Proposal 2)
Proposal 3b:	If UE is not allowed to apply pusch-AggregationFactor for resource allocation for single PUSCH in pusch-TimeDomainAllocationListForMultiPUSCH, UE does not expect to be configured with pusch-AggregationFactor and pusch-TimeDomainAllocationListForMultiPUSCH simultaneously.
(Text Proposal 3)
Proposal 4:	RAN1 adopts Text Proposal 1, and either Text Proposal 2 or Text Proposal 3 for TS 38.214. 
Proposal 5:	RAN1 adopts Text proposal 4 or Text proposal 5 for TS 38.214.
Text Proposal 1
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 1 for 38.214 [1]  >
	6.1.2	Resource allocation 
6.1.2.1	Resource allocation in time domain
<omitted>
If pusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs, and in case pusch-AggregationFactor >1, considers K=1. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationList signalled in DCI format 0_1.




Text Proposal 2
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 2 for 38.214 [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-r16 is present in the resource allocation table, the number of repetitions K is equal to numberOfRepetitions-r16;
-	elseif the UE is configured with pusch-AggregationFactor and the DCI schedules one PUSCH, the number of repetitions K is equal to pusch-AggregationFactor; 
-	otherwise K=1. 




Text Proposal 3
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 3 for 38.214 [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, 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.



Text Proposal 4
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 4 for 38.214 [1]  >
	6.1.2.1	Resource allocation in time domain
<omitted>
If pusch-TimeDomainAllocationListForMultiPUSCHpusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the pusch-TimeDomainAllocationListForMultiPUSCHpusch-TimeDomainAllocationList signalled in DCI format 0_1.



Text Proposal 5
According text proposal for resource allocation in time domain is provided below.
<   Text Proposal 5 for 38.214 [1]  >
	6.1.2.1	Resource allocation in time domain
<omitted>
If PUSCH-TimeDomainResourceAllocationListpusch-TimeDomainAllocationList in pusch-Config contains row indicating resource allocation for two to eight contiguous PUSCHs, K2 indicates the slot where UE shall transmit the first PUSCH of the multiple PUSCHs. Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the PUSCH-TimeDomainResourceAllocationListpusch-TimeDomainAllocationList signalled in DCI format 0_1.
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