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	Reason for change:
	The meaning of field supportedModulationOrderDL in structure FeatureSetDownlinkPerCC and field supportedModulationOrderUL in structure FeatureSetUplinkPerCC are not very clear.
To our understanding, these two fields represent the modulation order that can be used for calculating the maximum L1 data rate for this carrier. This means if the per UE capability of pdsch-256QAM-FR1 and per band capability of pdsch-256QAM-FR2 are set to ‘supported’, then for this UE, all the bands indicated by these fields must support 256QAM PDSCH reception, and if per band capability of pusch-256QAM are set to ‘supported’, then for this UE, all the bands indicated by these fields must support 256QAM PUSCH transmission..
To avoid ambiguous, the following 5 cases should be avoided by UE when filling the UE capability IEs sent to the NW:

Case 1,
supportedModulationOrderDL set to pi/2 bpsk or bpsk, as for downlink there is no pi/2 bpsk and bpsk.

Case 2,

supportedModulationOrderUL set to pi/2 bpsk while pusch-HalfPi-BPSK set to ‘not supported’.

Case 3,

supportedModulationOrderUL set to 256QAM while corresponding band’s pusch-256QAM set to ‘not supported’.

Case 4,

supportedModulationOrderDL set to 256QAM for a CC within a FR1 band while pdsch-256QAM-FR1 set to ‘not supported’.

Case 5,

supportedModulationOrderDL set to 256QAM for a CC within a FR2 band while this band’s pdsch-256QAM-FR2 set to ‘not supported’.



	
	

	Summary of change:
	In subclause 4.2.7.6 and subclause 4.2.7.8, description of field supportedModulationOrderDL and field supportedModulationOrderUL is changed to only define the modulation scheme used to calculate the maximum L1 data rate for DL/UL in this CC.
Impact Analysis
Impacted functionality:
NR for EN-DC and NR for standalone operation
Inter-operability: 

If the UE implements this CR and the NW does not, there will be inter-operability problem.

If the NW implements this CR and the UE does not, there will be inter-operability problem.

	
	

	Consequences if not approved:
	The meaning of field supportedModulationOrderDL in structure FeatureSetDownlinkPerCC and field supportedModulationOrderUL in structure FeatureSetUplinkPerCC is still not clear.
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START OF THE CHANGE
4.2.7.6
FeatureSetDownlinkPerCC parameters

	Definitions for parameters
	Per
	M
	FDDTDD

DIFF
	FR1

FR2

DIFF

	channelBW-90mhz

Indicates whether the UE supports the channel bandwidth of 90 MHz.
	FSPC
	No
	No
	No

	maxNumberMIMO-LayersPDSCH

Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. Some relaxations to this requirement may be applicable in the future (including in Rel-15). Mandatory in all cases means mandatory with capability signaling. 
	FSPC
	Tbd
	No
	No

	supportedBandwidthDL

Indicates maximum DL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS38.101-1 [2] for FR1 and Table 5.3.5-1 in TS38.101-2 [3] for FR2. For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a signle band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwith for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].
	FSPC
	Tbd
	No
	Tbd

	supportedModulationOrderDL

Indicates the maximum supported modulation order to be applied for downlink in the carrier in the max data rate calculation as defined in 4.1.2. The network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for downlink.
	FSPC
	Tbd
	No
	Tbd

	supportedSubCarrierSpacingDL

Defines the supported sub-carrier spacing for DL by the UE indicating the UE supports simultaneous reception with same or different numerologies in CA. Note the UE shall support all mandated sub-carrier spacing for FR1/FR2. Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory with capability in both FR1 and FR2. Two mixed numerologies between FR1 band(s) and FR2 band(s) in DL are mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases.
	FSPC
	Yes/No
	No
	No


4.2.7.8
FeatureSetUplinkPerCC parameters

	Definitions for parameters
	Per
	M
	FDDTDD

DIFF
	FR1

FR2

DIFF

	channelBW-90mhz

Indicates whether the UE supports the channel bandwidth of 90 MHz.
	FSPC
	No
	No
	No

	maxNumberMIMO-LayersCB-PUSCH

Defines supported maximum number of MIMO layers at the UE for PUSCH transmission with codebook precoding. UE indicating support of this feature shall also indicate support of PUSCH codebook coherency subset.
	FSPC
	Tbd
	No
	No

	maxNumberMIMO-LayersNonCB-PUSCH

Defines supported maximum number of MIMO layers at the UE for PUSCH transmission using non-codebook precoding.
	FSPC
	Tbd
	No
	No

	maxNumberSRS-ResourcePerSet

Defines the maximum number of SRS resources per SRS resource set configured for codebook based transmission to the UE.
	FSPC
	Tbd
	No
	No

	simultaneousTxSUL-NonSUL

Indicates whether the UE supports simultaneous transmission of SRS on an SUL/non-SUL carrier and PUSCH/PUCCH/SRS/PRACH on the other UL carrier in the same cell.
	FSPC
	No
	No
	No

	supportedBandwidthUL

Indicates maximum UL channel bandwidth supported for a given SCS that UE supports within a single CC, which is defined in Table 5.3.5-1 in TS38.101-1 [2] for FR1 and Table 5.3.5-1 in TS38.101-2 [3] for FR2. For FR1, all the bandwidths listed in TS38.101-1 v15.0.0 Table 5.3.5-1 for each band shall be mandatory with a single CC. For FR2, the set of mandatory CBW is 50, 100, 200 MHz. When this field is included in a band combination with a single band entry and a single CC entry (i.e. non-CA band combination), the UE shall indicate the maximum channel bandwidth for the band according to TS 38.101-1 [2] and TS 38.101-2 [3].
	FSPC
	Tbd
	No
	Tbd

	supportedModulationOrderUL

Indicates the maximum supported modulation order to be applied for uplink in the carrier in the max data rate calculation as defined in 4.1.2. The network may use a modulation order on this serving cell which is higher than the value indicated in this field as long as UE supports the modulation of higher value for uplink.
	FSPC
	Tbd
	No
	Tbd

	supportedSubCarrierSpacingUL

Defines the supported sub-carrier spacing for UL by the UE, indicating the UE supports simultaneous transmission with same or different numerogies in CA, or indicating the UE supports different numerologies on NR UL and SUL within one cell. Note the UE shall support all mandated sub-carrier spacing for FR1/FR2. Same numerology for intra-band NR CA including both continuous and non-continuous is mandatory with capability in both FR1 and FR2. Two mixed numerologies between FR1 band(s) and FR2 band(s) in UL are mandatory with capability if UE supports inter-band NR CA including both FR1 band(s) and FR2 band(s). Optional for other cases.
	FSPC
	Yes/No
	No
	No
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