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START OF 1st CHANGE
[bookmark: _Toc100938828]5.1.3	NR_L1enh_URLLC
Table 5.1.3-1: Layer-1 feature list for NR_L1enh_URLLC
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	11.
NR_L1enh_URLLC
	11-1
	Monitoring DCI format 1_2 and DCI format 0_2
	Supports monitoring DCI format 1_2 for DL scheduling
Supports monitoring DCI format 0_2 for UL scheduling 
	
	dci-Format1-2And0-2-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	11-1a
	Monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	Supports monitoring both DCI format 0_1/1_1 and DCI format 0_2/1_2 in the same search space 
	11-1
	monitoringDCI-SameSearchSpace-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	11-1b
	Type 1 HARQ-ACK codebook support for relative TDRA for DL
	Support Type 1 HARQ-ACK codebook for TDRA using the starting symbol of the PDCCH monitoring occasion in which the DL assignment is detected as the reference of the SLIV
	11-1
	type1-HARQ-ACK-Codebook-r16
	Phy-ParametersFRX-Diff
	No
	Yes

Note: Differentiation is from the perspective of the scheduled carrier
	
	Optional with capability signalling

	
	11-2
	Rel-16 PDCCH monitoring capability
	1.	Supported combination(s) of (X, Y, m). For each reported combination, the UE supports the limit C on the maximum number of non-overlapped CCEs for channel estimation per PDCCH monitoring span and the limit M on the maximum number of monitored PDCCH candidates per PDCCH monitoring span
2.	Maximum number of DL and UL unicast DCI formats in a span
For the set of monitoring occasions which are within the same span:
-	Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
-	Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
-	Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
	
	pdcch-Monitoring-r16 {
pdsch-ProcessingType1-r16{
scs-15kHz-r16
PDCCH-MonitoringOccasions-r16,
scs-30kHz-r16
PDCCH-MonitoringOccasions-r16
},
pdsch-ProcessingType2-r16 {
scs-15kHz-r16
PDCCH-MonitoringOccasions-r16,
scs-30kHz-r16
PDCCH-MonitoringOccasions-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is signalled for SCS 15 kHz and 30 kHz.

For m=0 and 1, candidate value set for (X, Y, m): {(7, 3, m), (4, 3, m), (2, 2, m)}

For component 1, a list of separate UE capabilities (X, Y, m)for processing capability #1;

For component 1, a list of separate UE capabilities (X, Y, m)for processing capability #2;
	Optional with capability signalling

	
	11-2a
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells
	1.	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells
-	Candidate value for the component: {2, 3, …, 16)
2.	Supported span arrangement for CA
-	Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}
	11-2
	pdcch-MonitoringCA-r16 {
maxNumberOfMonitoringCC-r16 ,
supportedSpanArrangement-r16
}
	interFreqDAPS-r16
	n/a
	n/a
	
	Optional with capability signalling

	
	11-2b
	Mix of Rel. 16 PDCCH monitoring capability and Rel. 15 PDCCH monitoring capability on different carriers
	Support Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells
	11-2
	pdcch-MonitoringMixed-r16
	FeatureSetDownlink-v1610
	n/a
	n/a
	
	Optional with capability signalling

	
	11-2c
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	1.	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
-	Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
-	Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
2.	Supported span arrangement for CA
-	Candidate value for the component: {aligned spans only, aligned spans and non-aligned spans}


	11-2b
	pdcch-BlindDetectionCA-Mixed-r16 {
pdcch-BlindDetectionCA1-r16,
pdcch-BlindDetectionCA2-r16,
supportedSpanArrangement-r16
}

PDCCH-BlindDetectionMixedList-r16::=		SEQUENCE {
pdcch-BlindDetectionCA-MixedExt-r16
CHOICE 
{
pdcch-BlindDetectionCA-Mixed-v1690,
pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-v1690
}

PDCCH-BlindDetectionCA-MixedExt-r16 ::=
{
pdcch-BlindDetectionCA1-r16 ,
pdcch-BlindDetectionCA2-r16
}
	CA-ParametersNR-v1610




CA-ParametersNR-v1690
	n/a
	n/a
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3
	Optional with capability signalling

	
	11-2d
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span for MCG and for SCG when configured for NR-DC operation with Rel-16 PDCCH monitoring capability on all the serving cells
	Supported combination of (pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	11-2
	pdcch-BlindDetectionMCG-UE-r16 ,
pdcch-BlindDetectionSCG-UE-r16
	CA-ParametersNR-v1610
	n/a
	n/a
	If the UE reports pdcch-BlindDetectionCA-r16,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 1 to pdcch-BlindDetectionCA-r16-1
-	-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability and the UE is configured on both the MCG and the SCG for NR-DC as indicated in UE-NR-Capability
-	the value of pdcch-BlindDetectionMCG-UE-r16 or of pdcch-BlindDetectionSCG-UE-r16 is 1,
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
Note: If a UE supports FG 11-2a or FG 11-2f, then the capability defined by FG 11-2a or FG 11-2f is applied to FG 11-2d
	Optional with capability signalling

	
	11-2e
	Number of carriers for CCE/BD scaling for MCG and for SCG when configured for NR-DC operation with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers
	Supported combination(s) of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16)
	11-2b
	pdcch-BlindDetectionMCG-UE-Mixed-r16 {
pdcch-BlindDetectionMCG-UE1-r16
pdcch-BlindDetectionMCG-UE2-r16
}

pdcch-BlindDetectionSCG-UE-Mixed-r16 {
pdcch-BlindDetectionSCG-UE1-r16,
pdcch-BlindDetectionSCG-UE2-r16
}


pdcch-BlindDetectionCG-UE-MixedExt-r16
{
pdcch-BlindDetectionMCG-UE-Mixed-v1690
pdcch-BlindDetectionSCG-UE-Mixed-v1690
}

PDCCH-BlindDetectionCG-UE-MixedExt-r16
{
pdcch-BlindDetectionCG-UE1-r16,
pdcch-BlindDetectionCG-UE2-r16
}
	CA-ParametersNR-v1610

















CA-ParametersNR-v1690
	n/a
	n/a
	One combination of (pdcch-BlindDetectionMCG-UE-r15, pdcch-BlindDetectionSCG-UE-r15, pdcch-BlindDetectionMCG-UE-r16, pdcch-BlindDetectionSCG-UE-r16) corresponds to one combination of (pdcch-BlindDetectionCA-r15, pdcch-BlindDetectionCA-r16)

If the UE reports pdcch-BlindDetectionCA-r15,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
-	Candidate values for pdcch-BlindDetectionSCG-UE-r15 is 0 to pdcch-BlindDetectionCA-r15
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15>= pdcch-BlindDetectionCA-r15
Otherwise, if N_(NR-DC,max,r15)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r15monitoringcapability
-	Candidate values for pdcch-BlindDetectionMCG-UE-r15 is [0, 1, 2]
-	Candidate values for pdcch-BlindDetectionSCG-UE-r15 is [0, 1, 2]
-	pdcch-BlindDetectionMCG-UE-r15 + pdcch-BlindDetectionSCG-UE-r15 >= N_(NR-DC,max,r15)^(DL,cells)
If the UE reports pdcch-BlindDetectionCA-r16,
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is 0 to pdcch-BlindDetectionCA-r16
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16>= pdcch-BlindDetectionCA-r16
Otherwise, if N_(NR-DC,max,r16)^(DL,cells) is a maximum total number of downlink cells for which the UE is provided monitoringCapabilityConfig-r16 = r16monitoringcapability
-	Candidate values for pdcch-BlindDetectionMCG-UE-r16 is [0, 1]
-	Candidate values for pdcch-BlindDetectionSCG-UE-r16 is [0, 1]
-	pdcch-BlindDetectionMCG-UE-r16 + pdcch-BlindDetectionSCG-UE-r16 >= N_(NR-DC,max,r16)^(DL,cells)
Note: If a UE supports FG 11-2c or FG 11-2g, then the capability defined by FG 11-2c or FG 11-2g is applied to FG 11-2e
	Optional with capability signalling

	
	11-2f
	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells with restriction for non-aligned span case
	1.	Capability on the number of CCs for monitoring a maximum number of BDs and non-overlapped CCEs per span when configured with DL CA with Rel-16 PDCCH monitoring capability on all the serving cells
-	Candidate value for the component: {2, 3, …, 16}
2.	UE supports aligned span and non-aligned span
In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot
	11-2
	pdcch-MonitoringCA-NonAlignedSpan-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	
	Optional with capability signalling

	
	11-2g
	Number of carriers for CCE/BD scaling with DL CA with mix of Rel. 16 and Rel. 15 PDCCH monitoring capabilities on different carriers with restriction for non-aligned span case
	1.	Supported combination(s) of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16)
-	Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
-	Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15
2.	UE supports aligned span and non-aligned span
In case of non-aligned span when the configured number of cells with Rel-16 PDCCH monitoring is larger than the UE reported value, PDCCH monitoring occasion(s) should be configured only on same symbol(s) every slot
	11-2b
	pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-r16
{
pdcch-BlindDetectionCA1-r16,
pdcch-BlindDetectionCA2-r16
}

PDCCH-BlindDetectionMixedList-r16::=		SEQUENCE {
pdcch-BlindDetectionCA-MixedExt-r16
CHOICE 
{
pdcch-BlindDetectionCA-Mixed-v1690,
pdcch-BlindDetectionCA-Mixed-NonAlignedSpan-v1690
}

	CA-ParametersNR-v1640





CA-ParametersNR-v1690
	n/a
	n/a
	The minimum of the summation of capability on the number of CCs with Rel-15 PDCCH monitoring capability and the capability on the number of CCs with Rel-16 PDCCH monitoring capability is 3
	Optional with capability signalling

	
	11-3
	More than one PUCCH for HARQ-ACK transmission within a slot
	1.	Supports sub-slot based HARQ-ACK feedback procedure.
-	A UL slot consists of a number of sub-slots. No more than one transmitted PUCCH carrying HARQ-ACKs starts in a sub-slot.
-	At least one sub-slot configuration for PUCCH can be UE specifically configured to a UE.
-	Supports a single configuration for PUCCH resource for all sub-slots in a slot. The starting symbol of a PUCCH resource is defined with respect to the first symbol of sub-slot. Any sub-slot PUCCH resource is not across sub-slot boundaries.

2.	Supported sub-slot configuration
	
	multiPUCCH-r16 {
sub-SlotConfig-NCP-r16,
sub-SlotConfig-ECP-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	Candidate value set for component 2:
{ 7-symbol*2, 2-symbol*7 and 7-symbol*2} for NCP or { 6-symbol*2, 2-symbol*6 and 6-symbol*2} for ECP
The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

A UE supporting 11-3 is also expected to support FGs 4-1, 4-3, 4-4, 4-5, and 4-19 with a "slot" being replaced by a sub-slot of length 2 or 7 symbols for NCP and (2 and 6 symbols for ECP) for the PUCCH formats that can be accommodated in the corresponding sub-slot durations

	Optional with capability signalling

	
	11-3c
	2 PUCCH of format 0 or 2 in the same subslot for a single 7*2-symbol subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK,
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
	11-3
	twoPUCCH-Type1-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, "7" is replaced by "6"
	Optional with capability signalling

	
	11-3d
	2 PUCCH of format 0 or 2 in consecutive symbols in the same subslot for a single 2*7-symbol subslot based HARQ-ACK codebook 
	1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK,
2) 2 PUCCH format 0 in different symbols and once per subslot for SR
	11-3
	twoPUCCH-Type2-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-3e
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for a single 2*7-symbol HARQ-ACK codebook 
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot
	11-3
	twoPUCCH-Type3-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-3f
	2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebook which are not covered by 11-3d and 11-3e
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

2 PUCCH transmissions in the same subslot for a single 2*7-symbol HARQ-ACK codebooks which are not covered by 11-3d and 11-3e
	11-3
	twoPUCCH-Type4-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-3g
	SR/HARQ-ACK multiplexing once per subslot using a PUCCH (or HARQ-ACK piggybacked on a PUSCH) when SR/HARQ-ACK are supposed to be sent with different starting symbols in a subslot
	If a UE supports a subslot based HARQ-ACK codebook, the UE also supports:
Overlapping PUCCH resources with different starting symbols in a subslot
	11-3
	mux-SR-HARQ-ACK-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	
	Optional with capability signalling

	
	11-4
	Two HARQ-ACK codebooks with up to one sub-slot based HARQ-ACK codebook (i.e. slot-based + slot-based, or slot-based + sub-slot based) simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE.
	1.	Supports two HARQ-ACK codebooks with different priorities to be simultaneously constructed with the restriction up to one sub-slot based HARQ-ACK codebook.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format (from the formats 1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and 'codeBlockGroupTransmission" for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot
Candidate values for the component 6 of FG11-4 is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration
7.	Support intra-UE multiplexing/prioritization of UL overlapping channels/signals with two priority levels for HARQ-ACK

	
	twoHARQ-ACK-Codebook-type1-r16
	FeatureSetUplink-v1640
	n/a
	n/a
	If a UE reports both 11-3 and 11-4, it can support two slot-based HARQ-ACK codebooks, and one slot-based and one-sub-slot-based HARQ-ACK codebooks. If a UE reports 11-4 but not 11-3, it can only support two slot-based HARQ-ACK codebooks.

The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the sub-slot HARQ-ACK codebook. It is assumed that only 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook.
-	Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
For component 6, maximum of 1 actual PUCCH transmission for HARQ-ACK within a slot for slot-based HARQ-ACK codebook. Thus value reported for component 6 has no meaning for "slot-based + slot based".
	Optional with capability signalling

	
	11-4a
	Two subslot based HARQ-ACK codebooks simultaneously constructed for supporting HARQ-ACK codebooks with different priorities at a UE.
	1.	Supports two subslot based HARQ-ACK codebooks with different priorities to be simultaneously constructed.
2.	Supports separate PUCCH configuration for different HARQ-ACK codebooks.
3.	Supports 2-level priority of HARQ-ACK for dynamically scheduled PDSCH and SPS PDSCH.
4.	Supports a DCI format (from the formats /1_1/1_2) scheduling PDSCH with different HARQ-ACK priorities when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP.
5.	Supports separate configuration of parameters PDSCH-HARQ-ACK-Codebook, UCI-OnPUSCH and "codeBlockGroupTransmission" for different HARQ-ACK codebooks.
6.	Supported maximum number of actual PUCCH transmissions for HARQ-ACK within a slot.
7.	Candidate values for the component 6 of FG11-4a is: For NCP, {4, 5, 6, 7} for 2-symbol*7 sub-slot configuration; For ECP, the candidate value is {4,5,6} for 2-symbol*6 sub-slot configuration.

	11-3 and 11-4
	twoHARQ-ACK-Codebook-type2-r16
	FeatureSetUplink-v1640
	n/a
	n/a
	The number of PUCCHs for CSI reporting per slot is not impacted compared with Rel-15 by introducing the new HARQ-ACK CBs

Component 6 is applied to the two sub-slot HARQ-ACK codebooks, respectively.
Component 6 is reported for 2-symbol*7 sub-slot configuration. For 7-symbol*2 sub-slot configuration, the value of component 6 is {2} for both NCP and ECP cases.
	Optional with capability signalling

	
	11-4b
	DL priority indication in DCI with mixed DCI formats
	Support of priority indicator field configured in DCI formats 1_1 and 1_2 in a BWP when configured to monitor both DCI formats 1_1 and 1_2 in the BWP
	11-1, 11-4
	dci-DL-PriorityIndicator-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	11-4c
	2 PUCCH of format 0 or 2 for two HARQ-ACK codebooks with one 7*2-symbol sub-slot based HARQ-ACK codebook and one slot-based HARQ-ACK codebook
	If the UE supports a 7*2-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK,
2) 2 PUCCH format 0 in different symbols and once per subslot for SR 
	11-4
	twoPUCCH-Type5-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2

For ECP, "7" is replaced by "6"
	Optional with capability signalling

	
	11-4d
	2 PUCCH of format 0 or 2 in consecutive symbols in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol sub-slot based HARQ-ACK codebook and one slot based HARQ-ACK codebook
	If the UE supports a 2*7-symbol subslot HARQ codebook, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot for HARQ-ACK,
2) 2 PUCCH format 0 in different symbols and once per subslot for SR
	11-4
	twoPUCCH-Type6-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-2

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-4e
	2 PUCCH of format 0 or 2 in consecutive symbols in the same subslotfor two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ codebooks, the UE also supports:

1) 2 PUCCH format 0/2 in different symbols and once per subslot per codebook for HARQ-ACK,
2) 2 PUCCH format 0 in different symbols and once per subslot per priority for SR
	11-4a
	twoPUCCH-Type7-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.
	Optional with capability signalling

	
	11-4f
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot based HARQ-ACK codebook and one slot based HARQ-ACK codebook 
	If the UE supports a 2*7-symbol subslot HARQ-ACK codebook, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of the codebook
	11-4
	twoPUCCH-Type8-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-22

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-4g
	1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 or 4 in the same subslot for two subslot based HARQ-ACK codebooks 
	If the UE supports two subslot HARQ-ACK codebooks both configured with 2*7-symbols, the UE also supports:

1) 1 PUCCH format 0 or 2 and 1 PUCCH format 1, 3 and 4 in the same subslot of a codebook
	11-4a
	twoPUCCH-Type9-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-4h
	2 PUCCH transmissions in the same subslot for two HARQ-ACK codebooks with one 2*7-symbol subslot and one slot based HARQ-ACK codebook which are not covered by 11-4d and 11-4f
	If the UE supports two HARQ-ACK codebooks with one subslot based codebook with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of the codebook which are not covered by 11-4d and 11-4f
	11-4
	twoPUCCH-Type10-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For slot based + slot based case, the capability for each HARQ-ACK codebook is subjected to the capability reported by FG 4-22a

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-4i
	2 PUCCH transmissions in the same subslot for two subslot based HARQ-ACK codebooks which are not covered by 11-4e and 11-4g
	If the UE supports two HARQ-ACK codebooks both with 2*7-symbol configuration, the UE also supports:

1) 2PUCCH transmissions in the same subslot of a codebook which are not covered by 11-4e and 11-4g
	11-4a
	twoPUCCH-Type11-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	This FG covers any PUCCH transmission and not only those for HARQ-ACK reporting.

For ECP, "7 symbols" is replaced by "6 symbols"
	Optional with capability signalling

	
	11-5
	PUSCH repetition Type B
	1.	For a transport block, one dynamic UL grant or one configured grant schedules two or more PUSCH repetitions that can be in one slot, or across slot boundary in consecutive available slots.
2.	Dynamic indication of the nominal number of repetitions in the DCI scheduling dynamic PUSCH.
3.	The time window within which valid symbols are used for transmission is L*K, starting from the first symbol indicated by the SLIV in TDRA field.
4.	PUSCH repetition type B is supported for DCI format 0_1 and DCI format 0_2 (for DG and type 2 CG).
5.	S and L are separately indicated (4-bit for S and 4-bit for L). L <= 14.
6.	Handling of interaction with DL/UL directions depending on whether dynamic SFI is configured or not, including both cases with and without higher layer parameter InvalidSymbolPattern configured.
7.	Supported maximum number of PUSCH transmissions within a slot for all TB(s), where each actual repetition for PUSCH repetition type B is counted as 1 PUSCH transmission, separately reported for UE processing capability 1 and for UE processing capability 2 if UE supports both processing capabilities.
Note: Number of TBs are based on reported Rel-15 capability on number of TBs, and reported value for component 7 cannot be smaller than the reported value of the number of TBs
Supported PUSCH hopping scheme
	
	pusch-RepetitionTypeB-r16
{
maxNumberPUSCH-Tx-r16,
hoppingScheme-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	Candidate value for component 7: {2, 3, 4, 7, 8, 12}

Candidate value for component 8: {Inter-slot hopping, Inter-repetition hopping, both Inter-slot hopping and Inter-repetition hopping}

PUSCH repetition type B with configured grant is applied only if UE reports the support of FG 5-19 or FG 5-20, and subjected to the capability of FG 5-19 and FG 5-20

The case that both dynamic SFI and InvalidSymbolPattern are configured is applied only if UE reports the support of FG3-6
	Optional with capability signalling

	
	11-6
	PUSCH repetition Type A
	PUSCH transmission with Rel-15 behavior with or without slot aggregation.
-	With slot aggregation, the number of repetitions can be dynamically indicated (as agreed for Rel-16).
-	When dynamically indicated, the number of repetitions is jointly coded with SLIV in TDRA table, by adding an additional column for the number of repetitions in the TDRA table.

	One of {5-16, 5-17]
	pusch-RepetitionTypeA-r16 {
sharedSpectrumChAccess-r16,
non-SharedSpectrumChAccess-r16
}
	Phy-ParametersCommon
	No
	No
	Note: RAN1 agreed it should be possible to separately indicate support of this FG based on whether the UE is operated with or without shared spectrum access. It is left to RAN2 how to implement this while leaving the type as"per UE"
	Optional with capability signalling

	
	11-7
	UL cancelation scheme for self-carrier
	1.	Supports group common DCI (i.e. DCI format 2_4) for cancellation indication on the same DL CC as that scheduling PUSCH or SRS
2.	UL cancelation for PUSCH
-	Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions
3.	UL cancellation for SRS symbols that overlap with the cancelled symbols

	
	ul-CancellationSelfCarrier-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b or 11-2 or 11-2a
	Optional with capability signalling

	
	11-7a
	UL cancelation scheme for cross-carrier
	1.	Supports group common DCI (i.e. DCI format 2_4) for cancellation indication on a different DL CC than that scheduling PUSCH or SRS
2.	UL cancelation for PUSCH
-	Cancellation is applied to each PUSCH repetition individually in case of PUSCH repetitions
3.	UL cancellation for SRS symbols that overlap with the cancelled symbols

	
	ul-CancellationCrossCarrier-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	More than one monitoring occasion for DCI format 2_4 per slot is applied only if the UE reports to support FG 3-5 or FG 3-5a or FG 3-5b or 11-2 or 11-2a

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of 11-7a is based on the support of this capability for both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell
	Optional with capability signalling

	
	11-7b
	Independent cancellation of the overlapping PUSCHs in an intra-band UL CA
	For a UE indicating the capability of pa-PhaseDiscontinuityImpacts, and if the PUSCH on at least one serving cell is cancelled, the UE may cancel the (repetition of the) PUSCHs transmission on all other intra-band serving cell(s). The cancellation of the (repetition of the) PUSCH transmission on the set of intra-band serving cell(s) includes all symbols from the earliest symbol that is overlapping with the first cancelled symbol of the PUSCH on the serving cell for which the DCI format 2_4 is applicable to.
	6-23, 11-7 
	cancelOverlappingPUSCH-r16
	BandNR
	n/a
	n/a
	If UE indicates 6-23 but does not support this FG, UE is not expected to be scheduled simultaneous PUSCHs on multiple carriers but receiving UL CI only for subset of carriers in intra-band carriers
	Optional with capability signaling

	
	11-8
	Enhanced UL power control scheme
	For DG-PUSCH, one bit (separately from SRI) in UL grant is used to indicate the P0 value if SRI is present in the UL grant, and 1 or 2 bits is used to indicate the P0 value if SRI is not present in the UL grant
	
	enhancedPowerControl-r16
	Phy-ParametersFRX-Diff
	No
	Yes

Note: Differentiation is from the perspective of the scheduled carrier
	
	Optional with capability signaling

	
	11-9
	Multiple active configured grant configurations for a BWP of a serving cell
	1.	Supports up to 12 configured/active configured grant configurations in a BWP of a serving cell.
-	Separate RRC parameters for different configured grant configurations
-	Separate activation for different configured grant Type 2 configurations
-	Separate release for different configured grant Type 2 configurations
2.	Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 2: {1, 2, 4, 8, 12}
3.	Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 3: {2, …, 32}
	One of {5-19, 5-20}
	activeConfiguredGrant-r16 {
maxNumberConfigsPerBWP-r16,
maxNumberConfigsAllCC-r16
}
	BandNR
	n/a
	n/a
	-For all the reported bands in FR1, a same X1 value is reported for component 3. For all the reported bands in FR2, a same X2 value is reported for component 3.
-The total number of configured/active configured grant configurations across all serving cells in FR1 is no greater than X1.
-The total number of configured/active configured grant configurations across all serving cells in FR2 is no greater than X2.
-If there are some serving cell(s) in FR1 and some serving cell(s) in FR2, the total number of configured/active configured grant configurations across all serving cells is no greater than max(X1, X2).

Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG11-9 is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
	Optional with capability signalling


	
	11-9a
	Joint release in a DCI for two or more configured grant Type 2 configurations for a given BWP of a serving cell
	M<=4 bits indication in the Release DCI is used for indicating which CG configuration(s) is/are released, where the association between each state indicated by the indication and the CG configuration(s) is
-	Up to 2^M states are higher layer configurable, where each of the state can be mapped to a single or multiple CG configurations to be released
-	In case of no higher layer configured state(s), separate release is used where the release corresponds to the CG configuration index indicated by the indication

	11-9
	jointReleaseConfiguredGrantType2-r16
	BandNR
	n/a
	n/a
	Regarding the interpretation of UE capabilities in case of cross-carrier operation, support of FG11-9a is based on the support of this capability for the band of the scheduled/triggered/indicated cell only
	Optional with capability signalling

	
	11-10 
	Type 2 configured grant release by DCI format 0_1
	Support of type 2 configured grant release by DCI format 0_1
	5-20
	type2-CG-ReleaseDCI-0-1-r16
	Phy-ParametersCommon
	No
	No
	A UE supporting this feature and 11-1 (DCI format 0_2/1_2) shall also support 11-11 (Type 2 configured grant release by DCI format 0_2).
	Optional with capability signalling

	
	11-11 
	Type 2 configured grant release by DCI format 0_2
	Support of type 2 configured grant release by DCI format 0_2
	5-20, 11-1
	type2-CG-ReleaseDCI-0-2-r16
	Phy-ParametersCommon
	No
	No
	A UE supporting this feature shall also support 11-10 (Type 2 configured grant release by DCI format 0_1).
	Optional with capability signalling

	
	11-12 
	CBG-based re-transmission for UL using CBGTI with only in-order CBG-based re-transmission(s) for cancelled initial PUSCH transmission
	1. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was not cancelled due to gNB scheduling/indication/configuration.

2. Support of CBG-based PUSCH re-transmission(s) of a TB using CGBTI in case the initial PUSCH transmission was cancelled due to gNB scheduling/indication/configuration and the following condition is satisfied: the UE is scheduled for a re-transmission of a CBG #N in a given TB when CBG #N-1 has been transmitted before or is scheduled in the same UL grant that includes CBG#N.
	
	cbg-TransInOrderPUSCH-UL-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signaling 




END OF 1st CHANGE
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Table 5.1.7-1: Layer-1 feature list for 5G_V2X_NRSL
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331
	Parent IE in TS 38.331
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	12. 5G_V2X_NRSL
	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to a total of A sidelink HARQ processes across all links are supported.
2) UE can receive X PSCCH in a slot.
3) UE can attempt to decode Y= NRB non-overlapping RBs per slot
4) UE supports reception of PSSCH according to the 64QAM MCS table
5) UE supports PT-RS reception in FR2.
6) UE can receive using the subcarrier spacing and CP length defined for a given band in RAN4
7) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
8) UE can receive using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2
	None
	sl-Reception-r16 {
harq-RxProcessSidelink-r16,
pscch-RxSidelink-r16,
scs-CP-PatternRxSidelink-r16{
fr1-r16{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16},
fr2-r16{
scs-60kHz-r16,
scs-120kHz-r16}
},
extendedCP-RxSidelink-r16
}
	BandSidelink-r16
	n/a
	n/a
	This is the basic FG for sidelink

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note:
NRB is the number of RBs defined per channel bandwidth by RAN4 in 38.101-1 Table 5.3.2-1 for FR1 and 38.101-2 Table 5.3.2.-1 for FR2

Note: Component 8 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 12 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Component-1 candidate value set: {16, 24, 32, 48, 64}

Component-2 candidate value set: {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-8 candidate value set for CP length: {NCP,NCP and ECP}
(ECP only applies to SCS of 60 kHz)

	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported.



	
	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants
2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2 on the same carrier as sidelink.
5) UE can transmit using the subcarrier spacing and CP length it reports.
6) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
7) Support downlink pathloss based open loop power control
11) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1
	
	sl-TransmissionMode1-r16{
harq-TxProcessModeOneSidelink-r16,
scs-CP-PatternTxSidelinkModeOne-r16 {
fr1-r16{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16},

fr2-r16{
scs-60kHz-r16,
scs-120kHz-r16}
},

extendedCP-TxSidelink-r16,
harq-ReportOnPUCCH-r16
}
	BandSidelink-r16
	n/a
	n/a
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise

Candidate values for C are {8,16}

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-6 candidate value set for CP length: {NCP,NCP and ECP}
(ECP only applies to SCS of 60 kHz)

Note: For Component 6, if a band is not indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1, the reported numerology shall be the same for sidelink and uplink.

Component (9) is only required to be supported in a band not indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 11 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E.1-1

In a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1, the UE supports at least 30 kHz with normal CP in FR1, and at least 120 kHz with normal CP in FR2
	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.


	
	15-3
	Transmitting NR sidelink mode 2 
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration. Up to B sidelink processes are supported.
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform mode 2 sensing and resource allocation operations
5) UE can transmit using the subcarrier spacing and CP length it reports for FG 15-1
6) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
7) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
8) DL pathloss based open loop power control when mode 2 is configured by NR Uu
	15-1
	sl-TransmissionMode2-r16{
harq-TxProcessModeTwoSidelink-r16,
scs-CP-PatternTxSidelinkModeTwo-r16,
dl-openLoopPC-Sidelink-r16
}
	BandSidelink-r16
	n/a
	n/a
	Note: Random selection in the exceptional pool is supported.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

This is the basic FG for NR sidelink

Candidate values for B are {8,16}

Note: Component 6 is not required to be signalled in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 10 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1 
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.


	
	15-4
	Synchronization sources for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.
2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.
3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
4) UE can transmit or receive NR sidelink based on the synchronization to an gNB
5) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
6) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	At least one of 15-1, 15-2, 15-3
	sync-Sidelink-r16
{
gNB-Sync-r16,
gNB-GNSS-UE-SyncWithPriorityOnGNB-ENB-r16,
gNB-GNSS-UE-SyncWithPriorityOnGNSS-r16
}
	BandSidelink-r16
	n/a
	n/a
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 4 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB when operating in Mode 1 and mode 2
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	congestionControlSidelink-r16 {
cbr-ReportSidelink-r16
cbr-CR-TimeLimitSidelink-r16
}
	BandSidelink-r16
	n/a
	n/a
	This is the basic FG for NR sidelink
Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3

UE supports LTE V2X sidelink in the band combination
	n/a
	n/a
	n/a
	n/a
	
	Optional without capability signalling

	
	15-7
	Transmitting LTE sidelink mode 3 scheduled by NR Uu 
	1) UE can be scheduled over NR Uu by DCI format 3_1 for LTE sidelink mode 3 transmission..
2) UE reports a value 'X' for the minimum value it supports for the additional time indicated in the NR DCI scheduling LTE sidelink mode 3
	UE supports LTE V2X sidelink
	gnb-ScheduledMode3SidelinkEUTRA-r16{
gnb-ScheduledMode3DelaySidelinkEUTRA-r16}
	BandSidelinkEUTRA-r16
	n/a
	n/a
	Component-2 candidate value set:
{0ms, 0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms }
	Optional with capability signalling 

	
	15-9
	Transmitting LTE sidelink mode 4 configured by NR Uu 
	1) UE can be configured over NR Uu for LTE sidelink mode 4 operation
	UE supports LTE V2X sidelink
	gnb-ScheduledMode4SidelinkEUTRA-r16
	BandSidelinkEUTRA-r16
	n/a
	n/a
	
	Optional with capability signalling

	
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH according to the 256QAM MCS table
	At least one of 15-2, 15-3
	sl-Tx-256QAM-r16
	BandSidelink-r16

	n/a
	FR1 only
	Note: RAN4 to decide support for 256QAM transmission in an FR
	Optional with capability signalling

	
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive up to N PSFCH(s) resources in a slot.
3) UE can transmit up to M PSFCH(s) resources in a slot
	At least one of 15-1, 15-3
	psfch-FormatZeroSidelink-r16
{
psfch-RxNumber,
psfch-TxNumber
}
	BandSidelink-r16

	n/a
	n/a
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1

Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}

Candidate values for M are {4, 8, 16}
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-12
	Low-spectral efficiency 64QAM MCS table
	1) UE can transmit and receive PSSCH according to the low-spectral efficiency 64QAM MCS table.
	At least one of 15-1, 15-2, 15-3
	lowSE-64QAM-MCS-TableSidelink-r16
	BandSidelink-r16

	n/a
	n/a
	
	Optional with capability signalling

	
	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with up to P antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	15-1 and at least one of 15-2 and 15-3
	csi-ReportSidelink-r16{
csi-RS-PortsSidelink-r16
}
	BandSidelink-r16

	n/a
	n/a
	Note: Component 1 candidate values are P = {1,2}

Note: When P=1, UE reports RI=1

Note: P=2 is optional
	Mandatory with capability signalling for UEs supporting NR sidelink

	
	15-15
	eNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.
2) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
3) If UE supports 15-4, UE additionally supports eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.
	At least one of 15-1, 15-2, 15-3
	enb-sync-Sidelink-r16
	BandSidelink-r16

	n/a
	n/a
	
	Optional with capability signalling.

	
	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of PC5 simultaneously with Uu NR uplink and NR sidelink (in different bands) in a band combination for which the UE indicated simultaneous sidelink and uplink support in a band combination.
	At least one of 15-2 and 15-3
	supportedTxBandCombListPerBC-Sidelink-r16
	BandCombination-v1630
	n/a
	n/a
	
	Optional with capability signalling.

	
	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	15-14 with P=2
	n/a
	n/a
	 n/a
	n/a
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional without capability signalling

	
	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	15-1
	rankTwoReception-r16
	BandSidelink-r16
	 n/a
	n/a
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling

	
	15-22
	Support of fewer than 14 consecutive sidelink symbols in a slot 
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns
	At least one of 15-1, 15-2, 15-3
	fewerSymbolSlotSidelink-r16
	BandSidelink-r16
	 n/a
	n/a
	
	Optional with capability signalling

	
	15-23
	Support of open loop SL power control and RSRP report
	1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast
	15-1 and at least one of 15-2 and 15-3
	sl-openLoopPC-RSRP-ReportSidelink-r16
	BandSidelink-r16
	 n/a
	n/a
	This is the basic FG for NR sidelink
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	
	15-24
	Simultaneous reception of downlink and sidelink
	1) UE supports simultaneous reception of NR downlink and NR sidelink in a band combination for which the UE indicated simultaneous sidelink and downlink support in a band combination.
	15-1
	supportedRxBandCombListPerBC-Sidelink-r16
	BandCombination-v1630
	n/a
	n/a
	
	Optional with capability signalling

	
	15-25
	Transmitting NR sidelink mode 1 scheduled by NR Uu on a different carrier
	1) UE can monitor DCI format 3_0 on a different carrier from sidelink for NR sidelink dynamic scheduling and configured grant type 2
	FG 15-2
	sl-CrossCarrierScheduling-r16
	BandParametersSidelinkEUTRA-NR-v1630
	n/a
	n/a
	If the UE indicates support for FG 15-2 in a band indicated with only the PC5 interface in Table 5.2E.1-1 of 38.301-1, the UE must indicate that FG 15-25 is supported for a band combination with that band.
	Optional with capability signalling




END OF 2nd CHANGE


START OF 3rd CHANGE

[bookmark: _Toc100938833]5.1.8	NR_eMIMO

Table 5.1.8-1: Layer-1 feature list for NR_eMIMO
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331
	Parent IE in TS 38.331
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	16. NR_eMIMO
	16-1a-1
	SSB/CSI-RS for L1-SINR measurement
	Per slot limitations:
1.	The max number of SSB/CSI-RS (1Tx) for CMR
2.	The max number of CSI-IM/NZP-IMR resources
3.	The max number of CSI-RS (2Tx) resources for CMR
Memory limitations:
4.	The max number of SSB/CSI-RS resources as CMR
5.	The max number of CSI-IM/NZP IMR resources
Other limitations:
6.	Supported density of CSI-RS (CMR)
7.	The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-SINR (including CMR and IMR) shall not exceed MD_1
8.	Supported SINR 7.measurements
	2-21, 2-22 or 2-23, 2-23a
	ssb-csirs-SINR-measurement-r16 {
maxNumberSSB-CSIRS-OneTx-CMR-r16,
maxNumberCSI-IM-NZP-IMR-res-r16,
maxNumberCSIRS-2Tx-res-r16,
maxNumberSSB-CSIRS-res-r16,
maxNumberCSI-IM-NZP-IMR-res-mem-r16,
supportedCSI-RS-Density-CMR-r16,
maxNumberAperiodicCSI-RS-Res-r16,
supportedSNIR-meas-r16
}
	MIMO-ParametersPerBand
	No
	No
	Component 1: Candidate values {8, 16, 32, 64}

Component 2: Candidate values {8, 16, 32, 64}

Component 3: Candidate values {0, 4, 8, 16, 32, 64}

Component 4: Candidate values {8, 16, 32, 64 , 128}

Component 5: Candidate values {8, 16, 32, 64 , 128}

Component 6: Candidate values {'1 only', '3 only', '1 and 3'}

[bookmark: _Hlk42699933][bookmark: _Hlk42699987]Component 7: Candidate values {2, 4, 8, 16, 32, 64}

Component 8: Candidate values: bitmap with entries {SSB as CMR with dedicated CSI-IM, SSB as CMR with dedicated NZP IMR, CSI-RS as CMR with dedicated NZP IMR configured, CSI-RS as CMR without dedicated IMR configured}

If a UE supports FG 16-1a-1 it must support CMR(CSI-RS) + dedicated CSI-IM

Note1: The reference slot duration is the shortest slot duration defined for the FR where the reported band belongs

Note2: For component 4 and 5 the configured CSI-RS resources for both active and inactive BWPs are counted

Note3: For components 1, 2 and 3, CSI-RS resources configured as CMR without dedicated IMR are counted both as CMR and IMR

Note4: For components 1, 2, 3, 7, a SSB/CSI-RS resource is counted within the duration of a reference slot in which the corresponding reference signals are transmitted

Note5: For components 1, 2, 3, 7, if one resource used for L1-SINR measurement is referred N times by one or more CSI reporting settings with reportQuantity -r16= ssb-Index-SINR -r16 or cri-SINR -r16, it is counted N times.
	Optional with capability signalling

	
	16-1a-2
	Non-group based L1-SINR reporting
	1.	Support of non-group based L1-SINR reporting with N_max L1-SINR values reported
	16-1a-1
	nonGroupSINR-reporting-r16
	MIMO-ParametersPerBand
	No
	No
	Note: Default value is N_max = 1 in case 16-1a-2 is not provided by the UE.

Candidate value set is {1, 2, 4}
	Optional with capability signalling

	
	16-1a-3
	Group based L1-SINR reporting
	1.	Support of group based L1-SINR reporting
	16-1a-1
	groupSINR-reporting-r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-1a-4
	Semi-persistent L1-SINR report on PUCCH
	1.	Support report on PUCCH formats over 1 – 2 OFDM symbols once per slot (or piggybacked on a PUSCH)

2.	Support report on PUCCH formats over 4 – 14 OFDM symbols once per slot (or piggybacked on a PUSCH)
	16-1a-1
	semi-PersistentL1-SINR-Report-PUCCH-r16 {
supportReportFormat1-2OFDM-syms-r16,
supportReportFormat4-14OFDM-syms-r16}
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-1a-5
	Semi-persistent L1-SINR report on PUSCH
	1.	Support semi-persistent report on PUSCH
	16-1a-1
	semi-PersistentL1-SINR-Report-PUSCH -r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-1b-1
	TCI state activation across multiple CCs
	1.	Support of Simultaneous TCI state activation across multiple CCs: PDCCH, PDSCH
	Component 1: 2-1, 2-4
	simultaneousTCI-ActMultipleCC-r16
	Phy-ParametersFRX-Diff
	No
	Yes
	Note: Whether a FG to indicate group(s) of bands that share the same DL spatial filters will be introduced is in RAN4 domain
	Optional with capability signaling

	
	16-1b-2
	Spatial relation update across multiple CCs
	1.	Support of Simultaneous spatial relation update across multiple CCs: AP-SRS, SP-SRS
	Component 1: 2-59, 2-60
	simultaneousSpatialRelationMultipleCC-r16,
cli-RSSI-FDM-DL-r16,
cli-SRS-RSRP-FDM-DL-r16
	Phy-ParametersFRX-Diff
	No
	Yes
	Note: Whether a FG to indicate group(s) of bands that share the same UL spatial filters will be introduced is in RAN4 domain
	Optional with capability signaling

	
	16-1b-3
	Spatial relation update for PUCCH group
	1.	Support of PUCCH resource groups per BWP for simultaneous spatial relation update
	2-53, 2-59, 4-24
	simul-SpatialRelationUpdatePUCCHResGroup-r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-1c
	Default spatial relation
	1.	Support of default spatial relation and pathloss reference RS for dedicated-PUCCH/SRS and PUSCH
	2-53, 2-59
	defaultSpatialRelationPathlossRS-r16
	Phy-ParametersFR2
	No
	FR2 only
	
	Optional with capability signaling

	
	16-1d
	MAC CE spatial relation update for AP-SRS
	1.	Support of spatial relation update for AP-SRS via MAC CE
	2-53, 2-59
	spatialRelationUpdateAP-SRS-r16,
maxNumberSRS-PosSpatialRelationsAllServingCells-r16
	Phy-ParametersFR2
	No
	FR2 only
	
	Optional with capability signalling

	
	16-1e
	Pathloss reference RS activation via MAC CE
	1.	The maximum number of configured pathloss reference RSs for PUSCH/PUCCH/SRS by RRC for MAC-CE based pathloss reference RS update
	8-3
	maxNumberPathlossRS-Update-r16
	Phy-ParametersCommon
	No
	No
	Candidate values for component (1): {4, 8, 16, 32, 64}
	Optional with capability signaling

	
	16-1f
	SCell beam failure recovery
	1.	The maximum number of SCells configured for SCell beam failure recovery simultaneously
	2-31
	maxNumberSCellBFR-r16
	MIMO-ParametersPerBand
	No
	No
	Component-1: candidate value set is {1,2,4,8}
	Optional with capability signaling

	
	16-1g
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification 
	1.	The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification

2.	The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs in one frequency range for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31
	maxTotalResourcesForOneFreqRange-r16 {
maxNumberResWithinSlotAcrossCC-OneFR-r16,
maxNumberResAcrossCC-OneFR-r16}
	Phy-ParametersFRX-Diff
	No
	Yes
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}

Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}

Note: For RS configured for new beam identification, they are always counted regardless of beam failure event

Note: The "configure to measure" RS (component1) only counts those in active BWP but the configured RS (component2) counts all configured including both active and inactive BWP
Note: the reference  slot duration is the shortest slot duration defined for the reported FR supported by the UE

Note: The "configured to measure" RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted

Note: Regarding the "configured to measure" RS counting
-	If one resource is used for one or multiple of BFD /RLM , it is counted as one (basic usage1)
-	If one resource is used for one or multiple of NBI (New Beam Identification)/ PL-RS/ L1-RSRP, add 1 (basic usage 2)
-	L1-RSRP measurement includes cases associated with reports with reportQuantity set to 'ssb-Index-RSRP', 'cri-RSRP' or with reportQuantity set to 'none' and CSI -RS-ResourceSet with higher layer parameter trs-Info is not configured
-	If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting Settings with reportQuantity -r16 ::= 'ssb-Index-SINR -r16' or 'cri-SINR -r16'
	Optional with capability signaling

	
	16-1g-1
	Resources for beam management, pathloss measurement, BFD, RLM and new beam identification across frequency ranges
	1.	The maximum total number of SSB/CSI-RS/CSI-IM resources configured to measure within a slot across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification

2.	The maximum total number of SSB/CSI-RS/CSI-IM resources configured across all CCs for any of L1-RSRP measurement, L1-SINR measurement, pathloss measurement, BFD, RLM and new beam identification
	2-24, 2-31, 16-1g
	maxTotalResourcesForAcrossFreqRanges-r16 {
maxNumberResWithinSlotAcrossCC-AcrossFR-r16,
maxNumberResAcrossCC-AcrossFR-r16}
	Phy-ParametersCommon
	No
	No
	Component-1: candidate value set is {2, 4, 8, 12, 16, 32, 64, 128}
Component-2: candidate value set is {2, 4, 8, 12, 16, 32, 40, 48, 64, 72, 80, 96, 128, 256}
Note: This FG indicates the maximum number of resources across all FR(s) that are supported by the UE

Note: The signalled values apply to the shortest slot duration defined in any FR(s) that are supported by the UE

Note: The "configured to measure" RS is counted within the duration of a reference slot in which the corresponding reference signals are transmitted

Note: Regarding the "configured to measure" RS counting
-	If one resource is used for one or multiple of BFD /RLM , it is counted as one (basic usage1)
-	If one resource is used for one or multiple of NBI (New Beam Identification)/ PL-RS/ L1-RSRP, add 1 (basic usage 2)
-	L1-RSRP measurement includes cases associated with reports with reportQuantity set to 'ssb-Index-RSRP', 'cri-RSRP' or with reportQuantity set to 'none' and CSI -RS-ResourceSet with higher layer parameter trs-Info is not configured
-	If one resource is used for L1-SINR in addition to basic usage 1 & 2, add N if referred N times by one or more CSI Reporting Settings with reportQuantity -r16 ::= 'ssb-Index-SINR -r16' or 'cri-SINR -r16'
	Optional with capability signaling

	
	16-1h
	Support of 64 configured PUCCH spatial relations
	1.	Support of configuring maximum 64 PUCCH spatial relations per BWP per CC

2.	Maximum number of configured spatial relations per CC for PUCCH and SRS
	2-59
	spatialRelations-v1640
{
maxNumberConfiguredSpatialRelations-v1640 ENUMERATED {n96, n128, n160, n192, n224, n256, n288, n320}
}
	MIMO-ParametersPerBand
	No
	FR2 only
	Component 2: Candidate value set {96, 128, 160, 192, 224, 256, 288, 320}

Note: if component 2 is reported, UE shall report 96 in FG 2-59 and the UE may assume that the value reported in FG 2-59 is used by Rel-15 gNB and ignored by Rel-16 gNB.
	Optional with capability signalling

	
	16-1j-1
	2 port CSI -RS for new beam identifications
	1.	Support of 2 port CSI -RS for new beam identification with the same resource counting as in FG 16-1g, FG 16-1g-1
	
	newBeamIdentifications2PortCSI-RS-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	16-1j-2
	2 port CSI -RS for pathloss estimation
	1.	Support of 2 port CSI -RS for pathloss estimation with the same resource counting as in FG 16-1g, FG 16-1g-1
	
	pathlossEstimation2PortCSI-RS-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	16-1l
	Support of 64 configured candidate beam RSs for PCell/PSCell BFR
	1.	Support of configuring maximum 64 candidate beam RSs per BWP per CC
	2-31
	support64CandidateBeamRS-BFR-r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-2a
	Multi-DCI based multi-TRP
	1.	The maximum number of CORESETs configured per BWP per cell in addition to CORESET 0 for multi-DCI based multi-TRP PDSCH/PUSCH operation

2.	The maximum number of CORESETs configured per CORESETPoolIndex ( if CORESETPoolIndex is not configured, it is assumed CORESETPoolIndex = 0) per BWP per cell in addition to CORESET 0 for multi-DCI based multi-TRP PDSCH/PUSCH operation

3.	Support fully/partially overlapping PDSCHs in time and non-overlapping in frequency

4.	Maximum number of unicast PDSCHs per CORESETPoolIndex per slot
	
	multiDCI-MultiTRP-r16
	FeatureSetDownlinkPerCC-v1620
	No
	No
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

Note: Processing capability 2 is not supported in any CC if at least one CC is configured with two values of CORESETPoolIndex

[bookmark: _Hlk42697325]Component 1: Candidate values {2,3,4,5} Note: 1.	If UE reports value N1 for component 1, that means UE supports up to min (N1+1, 5) CORESETs in total (including CORESET#0) if there is CORESET#0, and supports maximal N1 CORESETs if there is no CORESET#0.

Component 2: Candidate values {1,2,3}
Note: If UE reports value N2 for component 2, that means UE supports up to min (N2+1, 3) CORESETs in total (including CORESET#0) for a TRP if there is CORESET#0, and supports maximal N2 CORESETs for another TRP if there is no CORESET#0.

Component 4: Candidate values {1,2,3,4,7}
Note: per SCS, similar with Rel-15

For the multi-DCI based multi-TRP PUSCH operation, the maximum number of unicast PUSCHs that UE can support per slot is based on Rel-15 FG5-12/12a/12b, and it is counted across both CORESETPoolIndex of TRPs.
	Optional with capability signaling

	[bookmark: _Hlk39132261]
	16-2a-0
	Overlapping PDSCHs in time and fully overlapping in frequency and time
	1.	Support PDSCHs with fully overlapping REs, i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are exactly the same REs

2.	The maximal number of PDSCH scrambling sequences per serving cell
	16-2a
	overlapPDSCHsFullyFreqTime-r16
	MIMO-ParametersPerBand
	No
	No
	Note: A UE may assume that its maximum receive timing difference between the DL transmissions from two TRPs is within a CP

[bookmark: _Hlk42695920]Component 2: Candidate values {1, 2}
	Optional with capability signalling

	
	16-2a-1
	Overlapping PDSCHs in time and partially overlapping in frequency
	1.	Support PDSCHs with partially overlapping REs, i.e. the allocated REs for PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 0 and PDSCH scheduled by DCI in CORESET configured with CORESETPoolIndex = 1 are partially overlapped, with at least one RE
	16-2a-0
	overlapPDSCHsInTimePartiallyFreq-r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-2a-2
	Out-of-order operation for DL
	1.	Support out-of-order operation for PDCCH to PDSCH

2.	Support out-of-order operation for PDSCH to HARQ-ACK
	16-2a
	outOfOrderOperationDL-r16 {
supportPDCCH-ToPDSCH-r16,
supportPDSCH-ToHARQ-ACK-r16
}
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signalling

	
	16-2a-3
	Out-of-order operation for UL
	1.	Support out-of-order operation for PDCCH to PUSCH
	16-2a
	outOfOrderOperationUL-r16
	MIMO-ParametersPerBand
	No
	No
	Note: "Same closed loop index for power control across PUSCHs associated with different CORESETPoolIndex values is not supported by a UE indicating the support of this feature"
	Optional with capability signalling

	
	16-2a-4
	HARQ-ACK for multi-DCI based multi-TRP - separate
	1.	Support of separate HARQ-ACK

2.	The maximum number of long PUCCHs within a slot for separate HARQ-Ack
	16-2a
	harqACK-separateMultiDCI-MultiTRP-r16 {
	maxNumberLongPUCCHs-r16
}
	Phy-ParametersCommon
	No
	No
	Candidate values for Component 2:
{LongAndLong, LongAndShort, ShortAndShort} 
	Optional with capability signalling

	
	16-2a-4a
	HARQ-ACK for multi-DCI based multi-TRP - joint
	1.	Support of joint HARQ-ACK
	16-2a
	harqACK-jointMultiDCI-MultiTRP-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	[bookmark: _Hlk42700411]16-2a-5
	Separate CRS rate matching
	1.	Whether the UE can rate match around configured CRS patterns which is associated with CORESETPoolIndex (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same value of CORESETPoolIndex
	16-2a and 14-1a
	separateCRS-RateMatching-r16
	MIMO-ParametersPerBand
	No
	FR1 only
	[bookmark: _Hlk42700422]Note: only applicable for 15kHz SCS
	Optional with capability signalling

	
	16-2a-6
	Default QCL enhancement for multi-DCI based multi-TRP
	1.	Support of default QCL assumption per CORESETPoolIndex
	16-2a and 16-2c
	defaultQCL-PerCORESETPoolIndex-r16
	MIMO-ParametersPerBand
	n/a
	FR2 only
	
	Optional with capability signalling

	
	16-2a-7
	Maximum number of activated TCI states
	1.	The maximal number of activated TCI states per CORESETPoolIndex per BWP per CC including data and control

2.	The maximal total number of activated TCI states across CORESETPoolIndex per BWP per CC including data and control
	16-2a
	maxNumberActivatedTCI-States-r16 {
maxNumberPerCORESET-Pool-r16,
maxTotalNumberAcrossCORESET-Pool-r16
}
	MIMO-ParametersPerBand
	No
	No
	Candidate values for Component 1: {1,2,4,8}

Candidate values for Component 2: {2,4,8,16}
	Optional with capability signalling

	
	16-2a-8
	Indicates that retransmission scheduled by a different CORESETPoolIndex for multi-DCI multi-TRP is not supported.
	1.	For multi-DCI multi-TRP operation, if this FG is indicated, UE does not support retransmission scheduled by PDCCH received in a different CORESETPoolIndex compared to the CORESETPoolIndex of the initial transmission, i.e., the UE is not expected to receive, for the same HARQ process ID, DCI from a different CORESETPoolIndex that schedules the retransmission, i.e., NDI not flipped. This applies to both PDSCH and PUSCH retransmissions.
	16-2a
	supportRetx-Diff-CoresetPool-Multi-DCI-TRP-r16
	Phy-ParametersCommon
	n/a
	n/a
	
	Optional with capability signalling

	
	16-2c
	Simultaneous reception with different Type-D
	1.	Supports simultaneous reception with different QCL Type-D RSs.
	
	simultaneousReceptionDiffTypeD-r16
	MIMO-ParametersPerBand
	n/a
	FR2 only
	
	Optional with capability signalling

	
	16-2a-9
	Interpretation of maxNumberMIMO-LayersPDSCH for multi-DCI based mTRP
	1.	For multi-DCI multi-TRP operation, if this FG is indicated, "maxNumberMIMO-LayersPDSCH" is interpreted as the maximum number of layers per PDSCH.
	16-2a-0
	maxMIMO-LayersForMulti-DCI-mTRP-r16
	MIMO-ParametersPerBand
	No
	No
	Note1: For multi-DCI multi-TRP operation, if this FG is not indicated, maxNumberMIMO-LayersPDSCH is interpreted as the maximum number of layers across two PDSCHs if having at least one RE overlapped.
Note2: For data rate calculation in clause 4.1.2 of 38.306, if this FG is indicated, each multi-DCI based multi-TRP CC is counted two times toward J.
	Optional with capability signalling

	
	16-2a-10
	Value of BD factor
	1.	Value of R for BD/CCE
	16-2a
	blindDetectFactor-r16
	CA-ParametersNR-v1610
	No
	No
	Component: {1,2}
	Optional with capability signalling

	
	16-2b-0
	Two default beams for single-DCI based multi-TRP
	1.	Support of default QCL assumption with two TCI states
	16-2c
	defaultQCL-TwoTCI-r16
	MIMO-ParametersPerBand
	n/a
	FR2 only
	
	Optional with capability signaling

	
	16-2b-1
	Single-DCI based SDM scheme
	1.	Support of single-DCI based SDM scheme
	
	singleDCI-SDM-scheme-r16
	FeatureSetDownlink-v1610
	n/a
	n/a
	
	Optional with capability signaling

	
	16-2b-1b
	Single-DCI based SDM scheme – Support of new DMRS port entry
	1.	Support of new DMRS port entry {0, 2, 3}
	16-2b-1
	supportNewDMRS-Port-r16
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signaling

	
	16-2b-1a
	Downlink PTRS
	1.	Support of 2-port DL PTRS
	16-2b-1
	supportTwoPortDL-PTRS-r16
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signaling

	
	16-2b-2
	Single-DCI based FDMSchemeA
	1.	Support of single-DCI based FDMSchemeA
	
	supportFDM-SchemeA-r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signaling

	
	16-2b-3
	Single-DCI based FDMSchemeB
	1.	Support of single-DCI based FDMSchemeB
	
	supportFDM-SchemeB-r16
	FeatureSetDownlinkPerCC-v1620
	No
	No
	
	Optional with capability signaling

	
	16-2b-3a
	Single-DCI based FDMSchemeB CW soft combining
	1.	For FDMSchemeB, Support CW soft combining that UE can support
	16-2b-3
	supportCodeWordSoftCombining-r16
	MIMO-ParametersPerBand
	No
	No
	
	Optional with capability signaling

	
	16-2b-4
	Single-DCI based TDMSchemeA
	1.	Support of single-DCI based TDMSchemeA

2.	Supported maximum TBS size for TDMSchemeA
	
	supportTDM-SchemeA-r16
	MIMO-ParametersPerBand
	No
	No
	[bookmark: _Hlk42696063]Component 2 candidate values {3, 5, 10, 20, no restriction} KByte

	Optional with capability signaling

	
	16-2b-5
	Single-DCI based inter-slot TDM
	1.	Support of single-DCI based inter-slot TDM

2.	Support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16

3.	Supported maximum TBS size

4.	Maximum number of TCI states
	
	supportInter-slotTDM-r16 {
supportRepNumPDSCH-TDRA-r16,
maxTBS-Size-r16,
maxNumberTCI-states-r16}
	MIMO-ParametersPerBand
	No
	No
	Component 2 candidate values: {{2,3,4,5,6,7,8,16}}

Component 3 candidate values {{3, 5, 10, 20, no restriction} KByte }

Component 4 candidate values: {1,2}
	Optional with capability signaling

	[bookmark: _Hlk42694227]
	16-3a
	Regular eType-II
	Basic components:
1.	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=1

2.	Support of parameter combinations 1-6

3.	Support of rank 1,2
	2-35
	etype2R1-r16
{
supportedCSI-RS-ResourceListAdd-r16
},
	CodebookParametersAddition-r16
	n/a
	n/a
	Candidate values for component 1:
-	Maximum 16 triplets
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-	Max # total ports: {4 to 256}
	Optional with capability signaling

	
	16-3a-1
	Support of PMI sub-bands with R=2
	1.	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support regular eType-II for R=2
	16-3a
	etype2R2-r16
{
supportedCSI-RS-ResourceListAdd-r16
}
	CodebookParametersAddition-r16
	n/a
	n/a
	Candidate values for component 1:
-	Maximum 16 triplets
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-	Max # total ports: {4 to 256}
	Optional with capability signaling

	
	16-3a-2
	Support of parameter combinations 7-8
	1.	Support of parameter combinations 7-8
	16-3a
	paramComb7-8-r16
	CodebookParametersAddition-r16
	n/a
	n/a
	
	Optional with capability signaling

	
	16-3a-3
	Support of rank 3,4
	1.	Support of rank 3,4
	16-3a
	rank3-4-r16
	CodebookParametersAddition-r16
	n/a
	n/a
	
	Optional with capability signaling

	
	16-3a-4
	CBSR
	1.	CBSR with amplitude subset restriction
	16-3a
	softAmpRestriction-r16
	CodebookParametersAddition-r16
	n/a
	n/a
	
	Optional with capability signaling

	
	16-3b
	Port selection eType-II
	Basic components:

1.	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=1

2.	6 parameter combinations (combos with L=6 don't apply)

3.	Support of rank 1,2
	2-35
	etype2R1-PortSelection-r16
{
supportedCSI-RS-ResourceListAdd-r16
}
	CodebookParametersAddition-r16
	n/a
	n/a
	Candidate values for component 1:
-	Maximum 16 triplets
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-	Max # total ports: {4 to 256}
	Optional with capability signaling

	
	16-3b-1
	Support of PMI sub-bands with R=2
	1.	{Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} to support port selection eType-II for R=2
	16-3b
	etype2R2-PortSelection-r16
supportedCSI-RS-ResourceListAdd-r16
}
	CodebookParametersAddition-r16
	n/a
	n/a
	Candidate values for component 1:
-	Maximum 16 triplets
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-	Max # total ports: {4 to 256}
	Optional with capability signaling

	
	16-3b-2
	Support of rank 3,4
	1.	Support of rank 3,4
	16-3b
	rank3-4-r16
	CodebookParametersAddition-r16
	n/a
	n/a
	
	Optional with capability signaling

	
	16-4
	Low PAPR DMRS for DL
	1.	Low PAPR DMRS for PDSCH
	
	lowPAPR-DMRS-PDSCH-r16
	MIMO-ParametersPerBand
	n/a
	n/a
	
	Optional with capability signaling

	
	16-5a
	UL full power transmission mode of fullpower
	1.	Supported UL full power transmission mode of fullpower
	2-13, 2-14
	ul-FullPwrMode-r16
	FeatureSetUplink-v1610
	n/a
	n/a
	
	Optional with capability signaling

	
	16-5b
	UL full power transmission fullpowerMode1
	1.	Supported UL full power transmission fullpowerMode1
	2-13, 2-14
	ul-FullPwrMode1-r16
	FeatureSetUplink-v1610
	No
	No
	
	Optional with capability signaling

	
	16-5c
	UL full power transmission fullpowerMode2
	1.	The maximum number of SRS resources in one SRS resource set with usage set to 'codebook' for Mode 2: {1, 2, 4}
	2-13, 2-14
	ul-FullPwrMode2-MaxSRS-ResInSet
	FeatureSetUplink-v1610
	No
	No
	A UE that supports FG 16-5c supports at least full power operation with single port
	Optional with capability signaling

	
	16-5c-2
	UL full power transmission fullpowerMode2 – SRS resources
	1.	The SRS configuration with different number of antenna ports per SRS resource for Mode 2
	16-5c
	ul-FullPwrMode2-SRSConfig-diffNumSRSPorts-r16
	FeatureSetUplink-v1610
	No
	No
	Component (1) candidate values: {1_2, 1_4, 1_2_4}

1st state (1_2): each SRS resource can be configured with 1 port or 2 ports

2nd state (1_4): each SRS resource can be configured with 1 port or 4 ports

3rd state (1_2_4): each SRS resource can be configured with 1 port or 2 ports or 4 ports

[bookmark: _Hlk49209488]Note: The first, second, or third state can be used if 16-5c is reported as 2 or 4.t
	Optional with capability signaling

	
	16-5c-3
	UL full power transmission fullpowerMode2 – full power TPMI groups 
	1.	TPMI group(s) which delivers full power
	16-5c
	ul-FullPwrMode2-TPMIGroup-r16 {
	twoPorts-r16,
	fourPortsNonCoherent-r16,
	fourPortsPartialCoherent-r16
}
	FeatureSetUplink-v1610
	No
	No
	Candidate component values: any of {2-port {2-bit bitmap}, one of 4-port non-coherent {G0~G3}, one of 4-port partial-coherent {G0~G6}}

Note: When a full coherent UE operates in mode 2, the way it reports TPMIs should be the same as a partial-coherent UE

Note: For 4 port partial-coherent or full-coherent UE, UE can report: 2-port {2-bit bitmap} and one of 4-port non-coherent {G0~G3} and one of 4-port partial-coherent {G0~G6}
For 4 port non-coherent UE, UE can report: 2-port {2-bit bitmap} and one of 4-port non-coherent {G0~G3}
For 2 port UE, UE can report: 2-port {2-bit bitmap}
Note: A UE that supports FG 16-5c-3 must report at least one
	Optional with capability signaling

	
	16-6a
	Low PAPR DMRS for PUSCH without transform precoding
	1.	For PUSCH without transform precoding
	
	lowPAPR-DMRS-PUSCHwithoutPrecoding-r16
	MIMO-ParametersPerBand 
	n/a
	n/a
	
	Optional with capability signalling

	
	16-6b
	Low PAPR DMRS for PUCCH
	1.	For PUCCH format 3 and PUCCH format 4 with transform precoding and with pi/2 BPSK modulation
	FG 1-7 (RAN4) and any combination of {4-4, 4-5 , 4-7}
	lowPAPR-DMRS-PUCCH-r16
	MIMO-ParametersPerBand 
	n/a
	n/a
	
	Optional with capability signalling

	
	16-6c
	Low PAPR DMRS for PUSCH with transform precoding and with pi/2 BPSK
	1.	For PUSCH with transform precoding and with pi/2 BPSK modulation
	1-6 (RAN4) and 2-12
	lowPAPR-DMRS-PUSCHwithPrecoding-r16
	MIMO-ParametersPerBand 
	n/a
	n/a
	
	Optional with capability signalling

	
	16-7
	Extension of the maximum number of configured aperiodic CSI report settings
	1.	Extension of the maximum number of configured aperiodic CSI report settings for all codebook types
	2-32
	csi-ReportFrameworkExt-r16
	Phy-ParametersFRX-Diff

AND

MIMO-ParametersPerBand
	n/a
	n/a
	Candidate values: {1 to 8}
	Optional with capability signaling

	
	16-8
	Active CSI-RS resources and ports for mixed codebook types in any slot
	1.	Report a list of codebook combinations as {codebook 1, codebook 2, codebook 3}

2.	For each codebook combination, report a list of {max number of ports per resource, max number of resources, max number of total ports}
	2-36/2-40/2-41/2-43 in Rel-15, and 16-3a, 16-3a-1, 16-3b, 16-3b-1 in Rel-16 
	{
type1SP-Type2-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1SP-Type2PS-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1SP-eType2R1-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1SP-eType2R2-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1SP-eType2R1PS-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1SP-eType2R2PS-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1SP-Type2-Type2PS-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-Type2-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-Type2PS-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-eType2R1-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-eType2R2-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-eType2R1PS-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-eType2R2PS-null-r16 {
supportedCSI-RS-ResourceListAdd-r16}

type1MP-Type2-Type2PS-r16 {
supportedCSI-RS-ResourceListAdd-r16}
}
	CodebookComboParametersAddition-r16
	n/a
	n/a
	Component-1 candidate values:
Codebook 1 = {Type I SP, Type I MP}
(Codebook 2, Codebook 3) = {(Type II, NULL), (Type II PS, NULL), (eType II R=1, NULL), (eType II R=2, NULL), (eType II PS R=1, NULL), (eType II PS R=2, NULL), (Type II, Type II PS)}
Note 3：if a UE reports one or more codebook combinations in 16-8, then usage of active CSI-RS resources and ports for multiple codebooks in any slot is allowed only within those combinations
Note 4: For coexisting of mixed codebooks in any slot, gNB need to honor 16-8 and per-codebook capability 2-36/40/41/43, 16-3a/b and 16-3a-1/16-3b-1
Note 5: Up to 4 combinations for component 1
Component-2 candidate values:
-	Maximum 16 triplets for each codebook combination
-	Max # of Tx ports in one resource: {4,8,12,16,24,32}
-	Max # resources: {1 to 64}
-	Max # total ports: {4 to 256}
	Optional with capability signaling

	
	16-x RAN2
	Mulit-CC simultaneous TCI activation with multi-TRP
	1.	Indicates whether the UE supports receiving the Enhanced TCI States Activation/Deactivation for UE-specific PDSCH MAC CE (as specified in TS 38.321 [10] clause 6.1.3.24) indicating a serving cell configured as part of simultaneousTCI-UpdateList1 or simultaneousTCI-UpdateList2 as specified in TS 38.331 [2].
	If the UE indicates support of 16-1b-1 for a FR and support of at least one of 16-2b-1, 16-2b-2, 16-2b-3, 16-2b-4 or 16-2b-5 for at least one band or component carrier of this FR, the UE shall indicate support of 16-x for this FR
	twoTCI-Act-servingCellInCC-List-r16
	Phy-ParametersFRX-Diff
	No
	Yes
	
	Optional with capability signalling

	
	16-y RAN2
	Slot based repetition
	1.	Indicates whether UE supports the value 0 for the parameter sequenceOffsetforRV. 
	16-2b-5 and maxNumberTCI-states-r16 is set to 2 for at least one band
	supportRepetitionZeroOffsetRV-r16
	Phy-ParametersCommon
	No
	No
	
	Optional with capability signalling

	
	16-z RAN2
	spCell-BFR-CBRA-r16
	1.	Indicates whether the UE supports sending BFR MAC CE for SpCell BFR as specified in TS 38.321 [10].
	
	spCell-BFR-CBRA-r16
	BeamFailureRecoveryConfig
	No
	No
	
	Optional with capability signalling




END OF 3rd CHANGE



START OF 4th CHANGE
[bookmark: _Toc100938840]5.1.15	New FGs that are not dedicated to a specific Rel-16 work item/TEI
Table 5.1.15-1: New FGs that are not dedicated to a specific Rel-16 work item/TEI
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	22. NR Others
	22-1
	Indicating supported option for UL Tx switching for inter-band UL CA
	Indicating supported option for UL Tx switching for inter-band UL CA
Candidate values set is {option1, option2, both option 1 and option 2}
	6-6 and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
	
	
	n/a
	n/a (FR1 only)
	It has been agreed in RAN1 that UE can report support of one of the three candidates {option1, option2, both option1 and option2}. It is up to RAN2 to design the corresponding UE capability signalling.
	Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in inter-band UL CA band combinations in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

	
	22-2
	Indicating supported option for UL Tx switching for EN-DC
	Indicating supported option for UL Tx switching for EN-DC
Candidate values set is {option1, option2}
	EN-DC and RAN4 FG 7-1 (Tx switching period between two uplink carriers)
	
	
	n/a
	n/a (FR1 only)
	
	Signaling of this FG is mandatory conditioned on the support of switching time capability for Tx switching between two uplink carriers in EN-DC in RAN4 FG 7-1 (i.e. Tx switching period between two uplink carriers)

	
	22-3a
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 2
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 2
	
	No separate capability
cbgPUSCH-ProcessingType2-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	No separate capability
cbgPUSCH-ProcessingType2-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	No separate capability
cbgPUSCH-ProcessingType2-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	No separate capability
cbgPUSCH-ProcessingType2-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3e
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 2
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 2
	
	No separate capability
cbgPDSCH-ProcessingType2- DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3f
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	No separate capability
cbgPDSCH-ProcessingType2- DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3g
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	No separate capability
cbgPDSCH-ProcessingType2- DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-3h
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 2
	
	No separate capability
cbgPDSCH-ProcessingType2- DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4a
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 1
	CBG based transmission for UL with 1 unicast PUSCH per slot per CC with UE processing time Capability 1
	
	No separate capability
cbgPUSCH-ProcessingType1-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4b
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 2 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	No separate capability
cbgPUSCH-ProcessingType1-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4c
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 7 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	No separate capability
cbgPUSCH-ProcessingType1-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4d
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for UL with up to 4 unicast PUSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	No separate capability
cbgPUSCH-ProcessingType1-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetUplink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4e
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 1
	CBG based transmission for DL with 1 unicast PDSCH per slot per CC with UE processing time Capability 1
	
	No separate capability
cbgPDSCH-ProcessingType1- DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4f
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 2 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	No separate capability
cbgPDSCH-ProcessingType1- DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4g
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 7 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	No separate capability
cbgPDSCH-ProcessingType1-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-4h
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	CBG based transmission for DL with up to 4 unicast PDSCHs per slot per CC for different TBs with UE processing time Capability 1
	
	No separate capability
cbgPDSCH-ProcessingType1-DifferentTB-PerSlot-r16
{
scs-15kHz-r16,
scs-30kHz-r16,
scs-60kHz-r16,
scs-120kHz-r16
}
	FeatureSetDownlink-v1610
	n/a
	n/a
	This capability is necessary for each SCS
	Optional with capability signalling

	
	22-5a
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for intra-band UL CA
	1.	Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA

2.	Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for intra-band UL CA
	
	Same for 22-5a/22-5c

simulTX-SRS-AntSwitchingIntraBandUL-CA-r16

SimulSRS-ForAntennaSwitching-r16
	BandNR
	n/a
	n/a
	
	Optional with capability signaling
Note: For component 1 and 2, a UE not reporting this component does not support the feature 

	
	22-5b
	Simultaneous transmission of SRS for antenna switching and SRS for CB/NCB /BM for inter-band UL CA
	1.	Support transmission of SRS for xTyR (x<y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA

2.	Support transmission of SRS for xTyR (x=y) based antenna switching and SRS for CB/NCB /BM on different CCs in overlapped symbol(s) for inter-band UL CA
	
	Same for 22-5b/22-5d

simulTX-SRS-AntSwitchingInterBandUL-CA-r16

SimulSRS-ForAntennaSwitching-r16
	CA-ParametersNR-v1610
	n/a
	n/a
	
	Optional with capability signaling
Note: For component 1 and 2, a UE not reporting this component does not support the feature

	
	22-5c
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for intra-band UL CA
	1.	Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for intra-band UL CA
	
	Same for 22-5a/22-5c

simulTX-SRS-AntSwitchingIntraBandUL-CA-r16

SimulSRS-ForAntennaSwitching-r16
	BandNR
	n/a
	n/a
	
	Optional with capability signaling

	
	22-5d
	Simultaneous transmission of SRS for antenna switching and SRS for antenna switching for inter-band UL CA
	1.	Support transmission of SRS for antenna switching and SRS for antenna switching on different CCs in overlapped symbol(s) for inter-band UL CA
	
	Same for 22-5b/22-5d

simulTX-SRS-AntSwitchingInterBandUL-CA-r16

SimulSRS-ForAntennaSwitching-r16
	CA-ParametersNR-v1610
	n/a
	n/a
	
	Optional with capability signaling

	
	22-6
	Support of up to three different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to three different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups

1) Which NR Carrier type(s) that can transmit NR PUCCH
	
	maxUpTo3Diff-NumerologiesConfigSinglePUCCH-grp-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	Candidate values

1)	One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission

Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
	Optional with capability signalling


	
	22-6a
	Support of up to four different numerologies in the same NR PUCCH group for NR part of EN-DC, NGEN-DC, NE-DC and NR-CA where UE is not configured with two NR PUCCH groups
	Support of up to four different numerologies in the same NR PUCCH group for NR-CA where UE is not configured with two NR PUCCH groups

1) Which NR Carrier type(s) that can transmit NR PUCCH
	
	maxUpTo4Diff-NumerologiesConfigSinglePUCCH-grp-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	Candidate values

1)	One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission

Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission
	Optional with capability signalling


	
	22-7
	Support two PUCCH groups for NR-CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
	For the BC, the UE reports one or multiple of supported configuration(s) of {primary PUCCH group config, secondary PUCCH group config} where for each supported configuration,
-	the "primary PUCCH group config" includes following information:
-	One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the primary PUCCH group
-	One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the primary PUCCH group
-	the "secondary PUCCH group config" includes following information:
-	One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} mapped to the secondary PUCCH group
-	One or multiple from {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} that can be configured with the PUCCH transmission in the secondary PUCCH group
-	Note: for each {primary PUCCH group config, secondary PUCCH group config}, each carrier type of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2} is mapped to either or both of the primary PUCCH group config and the secondary PUCCH group config.
	
	twoPUCCH-Grp-ConfigurationsList-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	Note: For a band combination with SUL, the SUL band is counted as one of the bands for the condition of FG22-7.

Note: For a band combination with SDL, the SDL band is counted as one of the bands for the condition of FG22-7

- SDL is indicated as 'FR1 licensed FDD' carrier type when FG22-7 is applied to SDL carrier

- Note: Per UE capabilities that are TDD only are not applicable to SDL

Note: When the carrier type of NUL is indicated for PUCCH transmission location, the SUL in the same cell as in the NUL can also be configured for PUCCH transmission

Note: When the carrier type of NUL is indicated for one PUCCH group config, the SUL in the same cell as in the NUL can also be configured for the PUCCH group

Note: If UE indicating this FG does not support FG 22-7a, the UE can only be configured with the same SCS across NR PUCCH groups.
	Optional with capability signalling


	
	22-7a
	Different numerology across NR PUCCH groups
	For UE supporting two PUCCH groups for CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, different numerology between two NR PUCCH groups for data/control channel at a given time
	22-7
	diffNumerologyAcrossPUCCH-Group-CarrierTypes-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	
	Optional with capability signaling

	
	22-7b
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of smaller SCS
	For UE supporting two PUCCH groups for CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time
	22-7
	diffNumerologyWithinPUCCH-GroupSmallerSCS-CarrierTypes-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	NR PUCCH is sent on a carrier with SCS not larger than SCS of any DL carriers corresponding to the NR PUCCH group.
	Optional with capability signaling

	
	22-7c
	Different numerologies across NR carriers within the same NR PUCCH group, with PUCCH on a carrier of larger SCS
	For UE supporting two PUCCH groups for CA with 3 or more bands with at least two carrier types from carrier types {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}, different numerologies across NR carriers up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time
	22-7
	diffNumerologyWithinPUCCH-GroupLargerSCS-CarrierTypes-r16
	CA-ParametersNR-v1640
	n/a
	n/a
	NR PUCCH is sent on a carrier with SCS not smaller than SCS of any DL carriers corresponding to the NR PUCCH group.
	Optional with capability signaling

	
	22-8
	For SRS for CB PUSCH and antenna switching on FR1 with symbol level offset for aperiodic SRS transmission
	For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	offsetSRS-CB-PUSCH-Ant-Switch-fr1-r16
	FeatureSetUplink-v1630
	n/a
	n/a
	
	Optional with capability signalling

	
	22-8a
	PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	1. For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot

2. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	offsetSRS-CB-PUSCH-PDCCH-MonitorSingleOcc-fr1-r16
	FeatureSetUplink-v1630
	n/a
	n/a
	
	Optional with capability signalling

	
	22-8b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	1. For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2

2. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	offsetSRS-CB-PUSCH-PDCCH-MonitorAnyOccWithoutGap-fr1-r16
	FeatureSetUplink-v1630
	n/a
	n/a
	
	Optional with capability signalling

	
	22-8c
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a DCI gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	1. For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, with minimum time separation (including the cross-slot boundary case) between two DL unicast DCIs, between two UL unicast DCIs, or between a DL and an UL unicast DCI in different monitoring occasions where at least one of them is not the monitoring occasions of FG-3-1, for a same UE as
-	2OFDM symbols for 15kHz
-	4OFDM symbols for 30kHz
-	7OFDM symbols for 60kHz with NCP
-	11OFDM symbols for 120kHz

2. Up to one unicast DL DCI and up to one unicast UL DCI in a monitoring occasion except for the monitoring occasions of FG 3-1.

3. In addition for TDD the minimum separation between the first two UL unicast DCIs within the first 3 OFDM symbols of a slot can be zero OFDM symbols.

4. For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	 2-53
	offsetSRS-CB-PUSCH-PDCCH-MonitorAnyOccWithGap-fr1-r16
	FeatureSetUplink-v1630
	n/a
	n/a
	
	Optional with capability signalling

	
	22-8d
	All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2 with a span gap and constrained timeline for SRS for CB PUSCH and antenna switching on FR1
	PDCCH monitoring occasions of FG-3-1, plus additional  PDCCH monitoring occasion(s) can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions belonging to different spans, where at least one of them is not the monitoring occasions of FG-3-1, in same or different search spaces, there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols of a slot. Spans do not overlap. Every span is contained in a single slot. The same span pattern repeats in every slot. The separation between consecutive spans within and across slots may be unequal but the same (X, Y) limit must be satisfied by all spans.  Every monitoring occasion is fully contained in one span. In order to determine a suitable span pattern, first a bitmap b(l), 0<=l<=13 is generated, where b(l)=1 if symbol l of any slot is part of a monitoring occasion, b(l)=0 otherwise. The first span in the span pattern begins at the smallest l for which b(l)=1. The next span in the span pattern begins at the smallest l not included in the previous span(s) for which b(l)=1. The span duration is max{maximum value of all CORESET durations, minimum value of Y in the UE reported candidate value} except possibly the last span in a slot which can be of shorter duration. A particular PDCCH monitoring configuration meets the UE capability limitation if the span arrangement satisfies the gap separation for at least one (X, Y) in the UE reported candidate value set in every slot, including cross slot boundary.
For the set of monitoring occasions which are within the same span:
- Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for FDD
- Processing one unicast DCI scheduling DL and two unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
- Processing two unicast DCI scheduling DL and one unicast DCI scheduling UL per scheduled CC across this set of monitoring occasions for TDD
The number of different start symbol indices of spans for all PDCCH monitoring occasions per slot, including PDCCH monitoring occasions of FG-3-1, is no more than floor(14/X) (X is minimum among values reported by UE).
The number of different start symbol indices of PDCCH monitoring occasions per slot including PDCCH monitoring occasions of FG-3-1, is no more than 7.
The number of different start symbol indices of PDCCH monitoring occasions per half-slot including PDCCH monitoring occasions of FG-3-1 is no more than 4 in SCell.

For SRS for CB PUSCH and antenna switching on FR1, UE requires minimum of 19 symbols offset between aperiodic SRS triggering and transmission
	2-53
	offsetSRS-CB-PUSCH-PDCCH-MonitorAnyOccWithSpanGap-fr1-r16
	FeatureSetUplink-v1630
	n/a
	n/a
	This capability is necessary for each SCS.

Candidate value set for (X, Y):
{(7, 3),
(4, 3) and (7, 3),
(2, 2) and (4, 3) and (7, 3)}
	Optional with capability signalling

	
	22-9
	Cancellation of PUCCH, PUSCH or PRACH with a DCI scheduling a PDSCH or CSI-RS or a DCI format 2_0 for SFI
	A UE supports the partial cancellation of the PUCCH or PUSCH or PRACH configured transmission:

1.	The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to detection of a DCI format 2_0 with a slot format value other than 255 that indicates a slot format with a subset of symbols from the set of symbols as downlink or flexible.
2.	The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to a DCI format 2_0 being configured but not detected, when either a subset of symbols from the set of symbols are indicated as flexible by tdd-UL-DL-ConfigurationCommon, and tdd-UL-DL-ConfigurationDedicated if provided, or tdd-UL-DL-ConfigurationCommon and tdd-UL-DL-ConfigurationDedicated are not provided to the UE.
3.	The UE cancels the configured PUCCH or PUSCH or PRACH in a set of symbols of a slot due to the detection of a DCI format 1_0, DCI format 1_1, DCI format 1_2 or DCI format 0_1 and DCI format 0_2 indicating to the UE to receive CSI-RS or PDSCH in a subset of symbols from the set of symbols.
	
	partialCancellationPUCCH-PUSCH-PRACH-TX-r16
	FeatureSetUplink-v1630
	n/a
	n/a
	 
	Optional with capability signalling

	
	22-10
	Support of pdcch-MonitoringAnyOccasionsWithSpanGap in case of cross-carrier scheduling with different SCSs in the scheduling cell and the scheduled cell
	Support of pdcch-MonitoringAnyOccasionsWithSpanGap in case of cross-carrier scheduling with different SCSs in the scheduling cell and the scheduled cell
-	Candidate values: {Interpretation2, Interpretation3}

	3-5b, 18-5
	pdcch-MonitoringAnyOccasionsWithSpanGapCrossCarrierSch-r16
	Phy-ParametersCommon
	No
	No
	Candidate values: {Interpretation2, Interpretation3}
If UE indicates Interpretation2, it supports 22-10 as long as pdcch-MonitoringAnyOccasionsWithSpanGap is supported for the band of the scheduling/triggering/indicating cell.
If UE indicates Interpretation3, it supports 22-10 as long as pdcch-MonitoringAnyOccasionsWithSpanGap is supported in both the band of the scheduled/triggered/indicated cell and the band of the scheduling/triggering/indicating cell.
For pdcch-MonitoringAnyOccasionsWithSpanGap, the supported set (set1, set2 or set 3) for cross-carrier scheduling with the different SCSs in the scheduling cell and the scheduled cell is still based on the indicated value for the band of the scheduling cell.
	Optional with capability signalling

	
	22-11
	Support of 'cri-RI-CQI' report without non-PMI-PortIndication
	UE supports CSI-ReportConfig with the higher layer parameter reportQuantity set to 'cri-RI-CQI' and the higher layer parameter non-PMI-PortIndication is not configured
	2-35
	cri-RI-CQI-WithoutNon-PMI-PortInd-r16
	Phy-Parameters
	N/A
	Yes
	
	Optional with capability signalling

	
	22-12
	PDCCH monitoring with a single span of three contiguous OFDM symbols that is within the first four OFDM symbols in a slot
	Indicates whether the UE supports receiving PDCCH in a search space configured to be monitored within a single span of any three contiguous OFDM symbols that are within the first four OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	
	pdcch-MonitoringSingleSpanFirst4Sym-r16

	Phy-ParametersFR1

	No
	FR1 only
	
	Optional with capability signalling

	Further RRM enhancement for NR and MR-DC
	22-13
	CSI reporting cross PUCCH group
	1. Support reporting CSI of an SCell belonging to secondary PUCCH group by PUSCH or PUCCH of active serving cells belonging to primary PUCCH group, for both during and after SCell activation procedure.
2. Support reporting CSI of an SCell belonging to primary PUCCH group by PUSCH or PUCCH of active serving cells belonging to secondary PUCCH group, for both during and after SCell activation procedure.
3. Support for P-CSI and A-CSI for cross-PUCCH group CSI reporting
· Indication for UE CSI computation time for A-CSI report = {same as no-cross-PUCCH-group, relaxed}
4. Additional indication for support/not of SP-CSI on PUCCH for cross-PUCCH group CSI reporting
5. Additional indication for support/not of SP-CSI on PUSCH for cross-PUCCH group CSI reporting
6. UE indicates one or multiple supported carrier type pairs(s), each carrier type pair is {carrier type in a PUCCH-group in which CSI measurement is performed, carrier type in the other PUCCH-group in which CSI report is performed}, where a carrier type is one of {FR1 licensed TDD, FR1 unlicensed TDD, FR1 licensed FDD, FR2}
· Note: The UE capability is introduced from Rel-16.
	FG 2-35 and either FG 6-7 or FG 22-7
	csi-ReportingCrossPUCCH-Grp-r16               SEQUENCE 
{
computationTimeForA-CSI-r16,
additionalSymbols-r16       SEQUENCE 
{
scs-15kHz-additionalSymbols-r16,
scs-30kHz-additionalSymbols-r16,
scs-60kHz-additionalSymbols-r16,
scs-120kHz-additionalSymbols-r16                 
}     
sp-CSI-ReportingOnPUCCH-r16
sp-CSI-ReportingOnPUSCH-r16   carrierTypePairList-r16
}                                                                  
	CA-ParametersNR-v1690
	n/a
	n/a
	Note: RAN1 didn’t discuss the potential conflicts with the definition of PUCCH group that was discussed in RAN2

Component 3: if “relaxed” is reported, then indicate additional number of symbols required in addition to existing Z and Z’ for aperiodic CSI report for cross-PUCCH group CSI reporting, which is per SCS (the same SCS set definition as in S5.4 of TS 38.214) reported and has candidate values {val#1, val#2, val#3}.
Note: the candidate value {val#1, val#2, val#3} is with range from 14 to 56 symbols only, their exact values are FFS.
	Optional with capability signalling
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[bookmark: _Toc100938862]5.3.4	RF requirements for NR frequency range 1 (FR1)
Table 5.3.4-1: RF and RRM Feature List for RF requirements for NR frequency range 1 (FR1)
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	7. RF requirements for NR frequency range 1 (FR1)
	7-1
	Dynamic Tx switching between two uplink carriers
	1)	Indicate support of dynamic UL Tx switching between two uplink carriers for inter-band UL CA, SUL or inter-band EN-DC

2)	Indicate the supported switching period for Tx switching between two uplink carriers in inter-band EN-DC, inter-band UL CA or SUL band combinations
	
	BandCombinationList-UplinkTxSwitch-r16 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-r16

BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {
	bandCombination-r16 BandCombination,
	bandCombination-v1540BandCombination-v1540 OPTIONAL,
	bandCombination-v1560 BandCombination-v1560 OPTIONAL,
	bandCombination-v1570 BandCombination-v1570 OPTIONAL,
	bandCombination-v1580 BandCombination-v1580 OPTIONAL,
	bandCombination-v1590 BandCombination-v1590 OPTIONAL,
	bandCombination-v1610 BandCombination-v1610 OPTIONAL,
	supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
	uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
	uplinkTxSwitching-PowerBoosting-r16 ENUMERATED {supported} OPTIONAL,
	...
}

	RF-Parameters-> supportedBandCombinationList-UplinkTxSwitch-r16
	No need
	FR1 only
	Candidate value set for UL CA and SUL combinations: {35us, 140 us, 210us}

Candidate value set for EN-DC:
{35us, 140 us}

NOTE: Signalling structure is up to RAN2

If UE reports support of this feature group, it means UE supports both components.
	Optional with capability signalling

	
	7-2
	Application of DL interruptions due to UL Tx switching between two uplink carriers
	Capability to indicate that for the band where DL interruption is needed, the RRM interruption requirements defined in RAN4 shall be applied for duplex mode combinations except the combinations

-	SUL+TDD
-	TDD+TDD CA with the same UL-DL pattern
-	TDD+TDD EN-DC with the same UL-DL pattern
	7-1
	ULTxSwitchingBandPair-r16 ::= {
bandIndexUL1-r16,
bandIndexUL2-r16,
uplinkTxSwitchingPeriod-r16,
uplinkTxSwitching-DL-Interruption-r16
}
	RF-Parameters-> supportedBandCombinationList-UplinkTxSwitch-r16
	No need
	FR1 only
	The capability is introduced according to the agreement in R4-2005665.

NOTE: Signalling structure is up to RAN2

The following duplex mode combinations do not require DL interruption (carrier 1+ carrier 2):
-	SUL+TDD,
-	TDD+TDD CA with the same UL-DL pattern,
-	TDD+TDD EN-DC with the same UL-DL pattern

RAN4 will specify for UL CA and EN-DC for which band combinations DL interruptions are allowed.
	Optional with capability signalling

	
	7-3a
	NR CA class List for intra-band non-contiguous CA
	Indicate the UL frequency separation class that UE can support which includes both the aggregated bandwidth and the gap bandwidth between two non-contiguous CCs for intra-band non-contiguous CA

Note: UL frequency separation class means maximum frequency span between lower edge of lowest component carrier and upper edge of highest component carrier that UE can support in uplink
	Intra-band UL non-contiguous CA band combination
	intraBandFreqSeparationUL-AggBW-GapBW-r16
	CA-ParametersNR-v1630
	No need
	FR1 only
	Based on the agreed WF R4-2005660 both 1PA and 2PA architecture for intra-band non-contiguous UL CA will be considered for UE capability, and MIMO supporting with 4TX for 2PA UL NC CA should not be excluded.

The maximum UL CC number for intra-band UL CA is 2 in Rel-16.

NC CA UL separation class candidate values:
-	Class I: NC CA separation class≤ 100MHz
-	Class II: 100< NC CA separation class≤ 200MHz
Class III: NC CA separation class > 200MHz and <600MHz=
	Optional with capability signalling

	
	7-3b
	NR CA class List for Intra-band contiguous CA
	1.	Indicate the contiguous CA bandwidth class that UE can support in uplink
2.	On the condition that component 1 is indicated, indicate the PA architecture, i.e., 1PA or 2PA
3.	On the condition that component 1 and component 2 are indicated, indicate the MIMO layer number for each UL CC separately

NOTE1: there is dependency for the three components as given above

NOTE2: component 1/2/3 are existing signaling from Rel-15, the dependency and conditioned relation need to be ensured in Rel-16 signalling. It is up to RAN2 to decide how to ensure dependency and conditioned relation or new Rel-16 signaling is needed.
	Intra-band UL contiguous CA band combination
	RAN2 agreed that the existing signalling is sufficient
	
	No need
	FR1
	for each contiguous CA bandwidth class, if 2PA architecture is indicated, MIMO is not supported for both UL CCs by default
	Optional with capability signalling

	
	7-4
	Transient period
	Report the shorter transient capability supported by the UE: 2, 4 or 7us
	
	enhancedUL-TransientPeriod-r16
	BandNR
	n/a
	FR1
	No value reported means UE supports the legacy 10us transient period
	Optional with capability signalling

	
	7-5
	DC location for intra-band CA
	Indicate whether UE support Additional DC location reporting for intra-band UL CA
	
	uplinkTxDC-TwoCarrierReport-r16
	CA-ParametersNR-v1640
	No need
	FR1 and FR2
	
	Optional with capability signalling

	
	7-6 (RAN2)
	Indicating support of the uplink codebook subset when uplink Tx switching is triggered between last transmitted SRS and scheduled PUSCH transmission
	UE indicating support of full coherent codebook subset shall also support non-coherent codebook subset.
If the field is absent, the supported uplink codebook subset indicated by pusch-TransCoherence applies when the uplink switching is triggered between last transmitted SRS and scheduled transmission.

	
	uplinkTxSwitching-PUSCH-TransCoherence-r16
	BandCombination-UplinkTxSwitch-r16
	n/a
	n/a
	
	Optional with capability signalling
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5.3.12	Others
Table 5.3.12-1: Others
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Field name in TS 38.331 [2]
	Parent IE in TS 38.331 [2]
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	Note
	Mandatory/Optional

	UE RF
	2-18
	Maximum uplink duty cycle for TDD+TDD EN-DC power class 2 (maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16)
	Indicates the maximum percentage of symbols during a certain evaluation period that can be scheduled for NR uplink transmission under different EUTRA TDD uplink-downlink configurations so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies. This field is only applicable for inter-band TDD+TDD EN-DC power class 2 UE as specified in TS 38.101-3. If the field is absent, 30% shall be applied to all EUTRA TDD uplink-downlink configurations. If eutra-TDD-Configx is absent, 30% shall be applied to the corresponding EUTRA TDD uplink-downlink configuration.
Value n20 corresponds to 20%, value n40 corresponds to 40% and so on.
	
	maxUplinkDutyCycle-interBandENDC-TDD-PC2-r16
{
eutra-TDD-Config0-r16,
eutra-TDD-Config1-r16,
eutra-TDD-Config2-r16,
eutra-TDD-Config3-r16,
eutra-TDD-Config4-r16,
eutra-TDD-Config5-r16,
eutra-TDD-Config6-r16
}
	MRDC-Parameters-v1620
	TDD only
	FR1 only
	
	Optional with capability signalling

	
	2-19
	FDD-FDD or TDD-TDD inter-band MR-DC with overlapping or partially overlapping DL spectrum
	Type 1 UE: supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially DL bands with MRTD<3us and intra-band MR-DC requirements apply.
Type 2 UE: supports FDD-FDD or TDD-TDD inter-band operation with overlapping or partially overlapping DL bands with an MR-DC MRTD according to clause 7.6.2 in 38.133 and applicable inter-band RF requirements.

If absent the UE is a type 1 UE.
	
	interBandMRDC-WithOverlapDL-Bands-r16
	MRDC-Parameters-v1630
	n/a
	FR1 only
	
	Optional with capability signalling

	
	2-20
	Maximum uplink duty cycle for FDD+TDD EN-DC power class 2
	The maximum percentage of symbols during a certain evaluation period that can be scheduled for NR uplink transmission and EUTRA FDD uplink transmission so as to ensure compliance with applicable electromagnetic energy absorption requirements provided by regulatory bodies for FDD+TDD EN-DC power class 2 UE.
	
	maxUplinkDutyCycle-interBandENDC-FDD-TDD-PC2-r16 {
maxUplinkDutyCycle-FDD-TDD-EN-DC1-r16,
maxUplinkDutyCycle-FDD-TDD-EN-DC2-r16
}
	MRDC-Parameters-v1630
	n/a
	FR1 only
	Introduce 2 UE capabilities of maxUplinkDutyCycle-FDD&TDD-EN-DC1 and maxUplinkDutyCycle-FDD&TDD-EN-DC2 which indicate the maxUplinkDutyCycle capability of NR band corresponding to different LTE reference configurations as described in TS 38.101-3 clause 6.2B.1.3.

The value range is as below:
-	maxUplinkDutyCycle-FDD&TDD-EN-DC1, maxUplinkDutyCycle-FDD&TDD-EN-DC2 ∈ {30%, 40%, 50%, 60%, 70%, 80%, 90%, 100%}

This field is only applicable for inter-band FDD+TDD EN-DC power class 2 UE as specified in TS 38.101-3.
	Optional with capability signalling

	
	2-21
	Transparent Tx Diversity
	Indicates whether the UE supports Tx diversity requirements as specified in TS 38.101-1. The capability applies to all power classes equally in all the applicable releases via a release independent manner.
	
	txDiversity-r16
	BandNR
	n/a
	FR1 only
	
	Optional with capability signalling

	
	2-22 (RAN2)
	
	Indicates power class 1.5 the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band.
	
	(1) powerClass-v1610


(2) ue-powerClass-v1610
	(1) BandCombination-v1610


(2) BandNR
	N/A
	FR1 only
	
	Optional with capability signalling

	
	2-23 (RAN 2)
	
	Indicates NR part power class the UE supports when operating according to this band combination.

This field only applies for MR-DC BCs containing only single CC or intra-band CA in NR side in this release.
	
	powerClassNRPart-r16
	BandCombination-v1610
	N/A
	FR1 only
	
	Optional with capability signalling

	
	2-24 (RAN2)
	MMSE-IRC receiver for scenarios with inter-cell and intra-cell inter-user interference
	Support of MMSE-IRC processing for scenarios with inter-cell and intra-cell inter-user interference
	
	
	
	No
	FR1 only
	
	Optional without capability signalling
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	13. 5G_V2X_NRSL
	13-1
	256QAM sidelink reception for FR1
	UE can support 256QAM sidelink reception for NR V2X in FR1.
	15-1
	sl-Rx-256QAM-r16

	BandSidelink-r16
	n/a
	FR1 only
	
	optional with capability signalling

	
	13-2 (RAN2)
	Power class per band capability
	Indicates the supported power class for this band used for sidelink
	
	ue-PowerClassSidelink-r16
	BandSidelink-r16
	n/a
	n/a
	If the field is absent, the UE supports the default power class in 38.101-1 [2], Table 6.2E.1.2-2.
	Optional with capability signalling

	
	13-3 (RAN2)
	Intra-band concurrent operation power class capability per band combination
	Indicates the power class, of a particular Uu band combination and the intra-band PC5 band combination(s) on which the UE supports transmission of PC5 simultaneous with Uu uplink (as indicated by supportedTxBandCombListPerBC-Sidelink-r16). The leading/leftmost value corresponds to the band combination of the particular Uu band combination and the first intra-band PC5 band combination included in BandCombinationListSidelinkEUTRA-NR which is indicated with value 1 by supportedTxBandCombListPerBC-Sidelink-r16, the next value corresponds to the band combination of the particular Uu band combination and the second intra-band PC5 band combination included in BandCombinationListSidelinkEUTRA-NR which is indicated with value 1 by supportedTxBandCombListPerBC-Sidelink-r16 and so on. If this power class is higher than the power class that the UE supports on the individual Uu or PC5 interface of this band combination, the latter determines maximum TX power available in each interface.
	
	IntrabandConcurrentOperationPowerClass-r16 SEQUENCE (SIZE (1..maxBandComb)) OF IntraBandPowerClass-r16

IntraBandPowerClass-r16				ENUMERATED {PC2, PC3}
	BandCombination-v1680
	n/a
	n/a
	
	Optional with capability signalling
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