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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: _Ref494215420][bookmark: _GoBack]In TSG RAN#82 meeting, the mandatory/optional issue and other key UE features such as beam correspondence are finalized for Rel-15 NR UE capabilities [1]. In this contribution, we discuss several UE features for further clarification.
Discussion
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Multiple unicast PDSCHs/PUSCHs per slot
UE features related to multiple unicast PDSCHs (PUSCHs) per slot are specified for UE processing time capability 1 and capability 2 respectively, as shown in the table below. However, it is not clear that such FGs are per CC capability or across all CCs’. 
From our understanding, it should be per CC capability with the following reasons. First, it is natural to support N unicast PDSCHs or PUSCHs in a slot in either TDM or FDM if the UE support CA with N CCs. If such FGs are for all CCs, gNBs do not know clearly the maximum number of PDSCHs (PUSCHs) that can be scheduled per a slot per CC with such capability reporting. The UE does not know either and has to deal with the worst case that all PDSCHs (PUSCHs) with the maximum number are scheduled in a slot in a CC. It is very challenging for UE implementation to cover both the worst case and most general case with one PDSCH (PUSCH) in each CC per slot. Furthermore, the component descriptions of the FGs for UE processing time capability 2 also imply that it should be per CC capability since the “X” value is defined to judge whether all CCs in CA case can support such FGs. Based on the above analysis, we propose to make the following clarification as shown in the red words.
	5-11
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PDSCHs per slot only in TDM is supported for Capability 1

1) PDSCH(s) for Msg. 4 is included

	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS
	
	Optional with capability signaling

	5-11a
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PDSCHs per slot only in TDM is supported for Capability 1

1) PDSCH(s) for Msg. 4 is included

	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS
	
	Optional with capability signaling

	5-11b
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PDSCHs per slot only in TDM is supported for Capability 1

1) PDSCH(s) for Msg. 4 is included

	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS
	
	Optional with capability signaling

	5-12
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 2 unicast PUSCHs per slot only in TDM is supported for Capability 1


	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS
	
	Optional with capability signaling

	5-12a
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 7 unicast PUSCHs per slot only in TDM is supported for Capability 1

	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS
	
	Optional with capability signaling

	5-12b
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 1
	Up to 4 unicast PUSCHs per slot only in TDM is supported for Capability 1

	
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS
	
	Optional with capability signaling

	9 [5-13]
	Up to 2 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	 Up to 2 unicast PDSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	1
	Yes
	
	Type 3
	N.A.
	N.A.
	
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

“Fallback” is the same as FG1 [5-5a]
	
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 


	10 [5-13a]
	Up to 7 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PDSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz

	1
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
“Fallback” is the same as FG1 [5-5a]
	
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 


	11 [5-13c]
	Up to 4 unicast PDSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PDSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) No scheduling limitation
3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz

	1
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

“Fallback” is the same as FG1 [5-5a]
	
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 


	12 [5-13d]
	Up to 2 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 2 unicast PUSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	3
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination

“Fallback” is the same as FG3 [5-5c]
	
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 


	13 [5-13e]
	Up to 7 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 7 unicast PUSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	3
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
“Fallback” is the same as FG3 [5-5c]
	
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 


	14 [5-13f]
	Up to 4 PUSCHs per slot per CC for different TBs for UE processing time Capability 2
	Up to 4 unicast PUSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology
· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 
· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported
· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported
2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	3
	Yes
	
	Type 3
	N.A.
	N.A.
	
	
This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
“Fallback” is the same as FG3 [5-5c]
	
	Optional with capability signaling

Candidate values for Component 1:
X in {1,..,16}, 




Proposal 1: Add “per CC” to the FGs related to “Multiple unicast PDSCHs/PUSCHs per slot”.

Conclusion
In this contribution, we provide the following proposal to clarify some UE features.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK39][bookmark: OLE_LINK40]Proposal 1: Add “per CC” to the FGs related to “Multiple unicast PDSCHs/PUSCHs per slot”.
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