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< start of changes >
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Aggregated Channel Bandwidth: The RF bandwidth in which a UE is configured to transmit and receive multiple contiguously aggregated carriers. 

Beam correspondence: the ability of the UE to select a suitable beam for UL transmission based on DL measurements with or without relying on UL beam sweeping.

Carrier aggregation: Aggregation of two or more component carriers in order to support wider transmission bandwidths.
Carrier aggregation band: A set of one or more operating bands across which multiple carriers are aggregated with a specific set of technical requirements.
Carrier aggregation bandwidth class: A class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by a UE.
Carrier aggregation configuration: A combination of CA operating band(s) and CA bandwidth class(es) supported by a UE.
NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.

EIRP(Link=Link angle, Meas=Link angle): measurement of the UE such that the link angle is aligned with the measurement angle. EIRP (indicator to be measured) can be replaced by EIS, Frequency, EVM, carrier Leakage, In-band eission and OBW. Beam peak search grids, TX beam peak direction, and RX beam peak direction can be selected to describe Link.

EIRP(Link=Link angle, Meas=beam peak direction): measurement of the EIRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement error uncertainty.

EIS (equivalent isotropic sensitivity): sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA

NOTE 1:
The sensitivity is the minimum received power level at which specific requirement is met.

NOTE 2:
Isotropic directivity is equal in all directions (i.e. 0 dBi).

Fallback group: Group of carrier aggregation bandwidth classes for which it is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group

Frequency Separation, DL: Frequency span between lower edge of lowest component carrier and upper edge of highest component carrier in DL CA configuration, limited by the DL frequency separation class declaration
Frequency Separation, UL: Frequency span between lower edge of lowest component carrier and upper edge of highest component carrier in UL CA configuration
Inter-band carrier aggregation: Carrier aggregation of component carriers in different operating bands.
NOTE:
Carriers aggregated in each band can be contiguous or non-contiguous.
Intra-band contiguous carrier aggregation: Contiguous carriers aggregated in the same operating band.
Intra-band non-contiguous carrier aggregation: Non-contiguous carriers aggregated in the same operating band.
Link angle: a DL-signal AoA from the view point of the UE, as described in Annex J.

Measurement angle: the angle of measurement of the desired metric from the view point of the UE, as described in Annex J

radiated interface boundary: operating band specific radiated requirements reference point where the radiated requirements apply

RX beam peak direction: direction where the maximum total component of RSRP and thus best total component of EIS is found

Sub-block: This is one contiguous allocated block of spectrum for transmission and reception by the same UE. There may be multiple instances of sub-blocks within an RF bandwidth.

TX beam peak direction: direction where the maximum total component of  EIRP is found

TRP(Link=Link angle): measurement of the TRP of the UE such that the measurement angle is aligned with the beam peak direction within an acceptable measurement uncertainty. TX beam peak direction and RX beam peak direction can be selected to describe Link.

NOTE:
For requirements based on EIRP/EIS, the radiated interface boundary is associated to the far-field region

UE transmission bandwidth configuration: Set of resource blocks located within the UE channel bandwidth which may be used for transmitting or receiving by the UE.

Vehicular UE: A UE embedded in a vehicle
< end of changes >
< start of changes >
5.3A.4
UE channel bandwidth per operating band for CA

For intra-band contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting a carrier aggregation bandwidth class with associated bandwidth combination sets specified in clause 5.5A.1. For each carrier aggregation configuration, requirements are specified for all aggregated channel bandwidths contained in a bandwidth combination set, UE can indicate support of several bandwidth combination sets per carrier aggregation configuration. The requirements are applicable only when Uplink CCs are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier.

For intra-band non-contiguous carrier aggregation, a carrier aggregation configuration is a single operating band supporting two or more sub-blocks, each supporting a carrier aggregation bandwidth class. The requirements are applicable only when Uplink CCs in each UL sub-block are configured within the frequency range between lower edge of lowest downlink component carrier and upper edge of highest downlink component carrier of a DL sub-block.

Frequency separation class specified in Table 5.3A.4-2 indicates the maximum frequency separation that a UE can support per band in downlink or uplink respectively in non-contiguous intra-band operation.
For inter-band carrier aggregation, a carrier aggregation configuration is a combination of operating bands, each supporting a carrier aggregation bandwidth class.

Table 5.3A.4-1: CA bandwidth classes

	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ 400 MHz
	1
	 1,2,3,4

	B
	400 MHz < BWChannel_CA ≤ 800 MHz
	2
	1

	C
	800 MHz < BWChannel_CA ≤ 1200 MHz
	3
	

	D
	200 MHz < BWChannel_CA ≤ 400 MHz
	2
	2

	E
	400 MHz < BWChannel_CA ≤ 600 MHz
	3
	

	F
	600 MHz < BWChannel_CA ≤ 800 MHz
	4
	

	G
	100 MHz < BWChannel_CA ≤ 200 MHz
	2
	3

	H
	200 MHz < BWChannel_CA ≤ 300 MHz
	3
	

	I
	300 MHz < BWChannel_CA ≤ 400 MHz
	4
	

	J
	400 MHz < BWChannel_CA ≤ 500 MHz
	5
	

	K
	500 MHz < BWChannel_CA ≤ 600 MHz
	6
	

	L
	600 MHz < BWChannel_CA ≤ 700 MHz
	7
	

	M
	700 MHz < BWChannel_CA ≤ 800 MHz
	8
	

	O
	100 MHz ≤ BWChannel_CA ≤ 200 MHz
	2
	4

	P
	150 MHz ≤ BWChannel_CA ≤ 300 MHz 
	3
	

	Q
	200 MHz ≤ BWChannel_CA ≤ 400 MHz 
	4
	

	NOTE 1:
Maximum supported component carrier bandwidths for fallback groups 1, 2, 3 and 4 are 400 MHz, 200 MHz, 100 MHz and 100 MHz respectively except for CA bandwidth class A.

NOTE 2:
It is mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order CA bandwidth class configuration that belong to a different fallback group.


Table 5.3A.4-2: Frequency separation classes for non-contiguous intra-band operation
	Frequency separation class
	Frequency separation (Fs) 

	I
	Fs ≤ 800 MHz

	II
	Fs ≤ 1200 MHz

	III
	Fs ≤ 1400 MHz


< end of changes >
< start of changes >
6.2A
Transmitter power for CA

6.2A.1
UE maximum output power for CA

For downlink intra-band contiguous and non-contiguous carrier aggregation with a single uplink component carrier configured in the NR band, the maximum output power is specified in clause 6.2.1.

For uplink intra-band contiguous and non-contiguous carrier aggregation for any CA bandwidth class, the maximum output power is specified in clause 6.2.1.

Power class 3 is default power class.

6.2A.2
UE maximum output power reduction for CA

6.2A.2.1
General

The UE is defined to be configured for CA operation when it has at least one of UL or DL configured for CA. In CA operation, the UE may reduce its maximum output power due to higher order modulations and transmit bandwidth configurations. This Maximum Power Reduction (MPR) is defined in clauses below. 

When the maximum output power of a UE is modified by MPR, the power limits specified in clause 6.2A.4 apply.

The requirements in the following clauses are only applicable to intra-band contiguous uplink CA, with the aggregated channel bandwidth no greater than 800 MHz and intra-band non-contiguous uplink CA with UL frequency separation no greater than 1400 MHz.

6.2A.2.2
Maximum output power reduction for power class 1 

For power class 1, MPR for contiguous UL CA with contiguous allocations is defined as:

MPRC_CA = max(MPRWT_C_CA, MPRnarrow)

Where,

MPRnarrow = 14.4 dB, when BWalloc,RB is less than or equal to 1.44 MHz, MPRnarrow = 10 dB, when 1.44 MHz < BWalloc,RB ≤ 10.8 MHz, where BWalloc,RB is the bandwidth of the RB allocation size.

MPRWT_C_CA is the maximum power reduction due to modulation orders, transmit bandwidth configurations, and waveform types. MPRWT_C_CA is defined in Table 6.2A.2.2-1. 

Table 6.2A.2.2-1: Maximum power reduction (MPR WT_C_CA) for UE power class 1

	Waveform Type
	DL frequency separation

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	7.7
	8.2

	
	QPSK
	≤ 6.5
	8.7
	9.2

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 9.0
	10.7
	11.2

	CP-OFDM
	QPSK
	≤ 6.5
	8.7
	9.2

	
	16 QAM
	≤ 6.5
	8.7
	9.2

	
	64 QAM
	≤ 9.0
	10.7
	11.2

	NOTE 1:
(Void)


In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration whose DL BWchannel_CA ( 400 MHz, and all UL CCs use the same SCS, MPRC_CA shall be derived instead as MAX(MPR1, MPR2), where: 

MPR1 shall be determined from Table 6.2.2.1-1 if DL BWchannel_CA ( 200 MHz, from Table 6.2.2.1-2 if DL BWchannel_CA > 200 MHz. 

MPR2 shall be determined from Table 6.2.2.1-1 if UL BWchannel_CA ( 200 MHz, from Table 6.2.2.1-2 if UL BWchannel_CA > 200 MHz. 

and:

NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 

LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation

NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation

BWchannel_CA is the aggregated channel bandwidth of the UL CA configuration

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the largest MPRC_CA.

For contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:

MPR = max(MPRC_CA, -10*A +  14.4) 

Where:

A = NRB_alloc / NRB_agg_C.

NRB_alloc is the total number of allocated UL RBs

NRB_agg_C is the number of the aggregated RBs within the fully allocated UL CA configuration
For non-contiguous UL CA, the following rule for MPR applies:

FFS function of MPRNC_CA
Where:

MPRNC_CA is derived from table 6.2A.2.2-2

Table 6.2A.2.2-2: MPRNC_CA for UE power class 1

	Waveform Type
	DL frequency separation 

	
	< 400 MHz
	≥ 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	
	
	
	

	
	QPSK
	
	
	
	

	
	16 QAM
	
	
	
	

	
	64 QAM
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	

	
	16 QAM
	
	
	
	

	
	64 QAM
	
	
	
	

	NOTE 1:
(Void)


6.2A.2.3
Maximum output power reduction for power class 2

For power class 2, MPR specified in sub-clause 6.2A.2.4 applies. 

Table 6.2A.2.3-1: (Void)

6.2A.2.4
Maximum output power reduction for power class 3

For power class 3, MPR for contiguous UL CA with contiguous allocations is denoted as MPRC_CA and is defined in Table 6.2A.2.4-1.

Table 6.2A.2.4-1: Maximum power reduction (MPRC_CA) for UE power class 3

	
	DL frequency separation

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]

	
	QPSK
	≤ 5.01
	≤ 7.71
	≤ [8.2]

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.3]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 7.5
	≤ [8.0]

	
	16 QAM
	≤ 6.5
	≤ 8.7
	≤ [9.2]

	
	64 QAM
	≤ 9.0
	≤ 10.7
	≤ [11.2]

	NOTE 1:
(Void).


In case of a contiguous RB, DFT-s-BPSK or DFT-s-QPSK UL allocation in a single CC of a CA configuration whose DL BWchannel_CA ( 400 MHz, and all UL CCs use the same SCS, MPRC_CA shall be derived instead as MAX(MPR1, MPR2), where: 

MPR1 shall be determined from Table 6.2.2.3-1 if DL BWchannel_CA ( 200 MHz, from Table 6.2.2.3-2 if DL BWchannel_CA > 200 MHz. 

MPR2 shall be determined from Table 6.2.2.3-1 if UL BWchannel_CA ( 200 MHz, from Table 6.2.2.3-2 if UL BWchannel_CA > 200 MHz. 

and:

NRB shall be chosen as the sum of NRB of all constituent UL CCs in the CA configuration. 

LCRB shall be chosen as BWalloc,RB
RBstart shall be derived as: RBstart_allocatedCC+NRB_unallocatedCC_low
RBstart_allocatedCC is the index of the first unallocated RB in the CC with allocation

NRB_unallocatedCC_low is the sum of NRB in all UL CCs lower in frequency compared to the CC with allocation

When different waveform types exist across CCs, the requirement is set by the waveform type used in the configuration with the highest contiguous MPR.

For contiguous UL CA with non-contiguous RB allocations, the following rule for MPR applies:

MPR = max(MPRC_CA, -10*A +7.0) 
Where:

A = NRB_alloc / NRB_agg_C.

NRB_alloc is the total number of allocated UL RBs

NRB_agg_C is the number of the aggregated RBs within the fully allocated UL CA configuration
For non-contiguous UL CA, the following rule for MPR applies:

FFS function of MPRNC_CA
Where:

MPRNC_CA is derived from table 6.2A.2.4-2
Table 6.2A.2.4-2: MPRNC_CA for UE power class 3

	
	DL frequency separation

	
	≤ 400 MHz
	> 400 MHz and < 800 MHz
	≥ 800 MHz and ≤ 1400 MHz
	> 1400 MHz and ≤ 2400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	
	
	
	

	
	QPSK
	
	
	
	

	
	16 QAM
	
	
	
	

	
	64 QAM
	
	
	
	

	CP-OFDM
	QPSK
	
	
	
	

	
	16 QAM
	
	
	
	

	
	64 QAM
	
	
	
	

	NOTE 1:
(Void).


6.2A.2.5
Maximum output power reduction for power class 4 

For power class 4, MPR specified in sub-clause 6.2A.2.4 applies.

< end of changes >
< start of changes >
6.2A.3
UE maximum output power with additional requirements for CA

6.2A.3.1
General

Additional emission requirements can be signalled by the network with network signalling value indicated by the field additionalSpectrumEmission. To meet these additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in clause 6.2A.1. Unless stated otherwise, an A-MPR of 0 dB shall be used. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in clause 6.2A.2.

For intra-band contiguous and non-contiguous UL carrier aggregation with the UE configured for transmissions on two or more serving cells, the maximum output power reduction specified in Table 6.2A.3.1-1 is allowed for all serving cells of the applicable uplink CA configuration according to the CA network signalling value indicated by the field additionalSpectrumEmissionSCell.

Table 6.2A.3.1-1 specifies the additional requirements and allowed A-MPR with corresponding network signalling label and operating band. The mapping between network signalling labels and the additionalSpectrumEmission IE defined in TS 38.331 [13] is specified in Table 6.2A.3.1-2. Unless otherwise stated, the allowed total back off is maximum of A-MPR and MPR specified in clause 6.2A.2.

Table 6.2A.3.1-1: Additional maximum power reduction (A-MPR)

	Network Signalling value
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources Blocks (NRB)
	A-MPR (dB)

	CA_NS_200
	
	
	
	
	N/A

	CA_NS_201
	6.5.3.2.2
	n258
	
	
	6.2A.3.2

	CA_NS_202
	6.5.3.2.3
	n258
	
	
	6.2A.3.3


Table 6.2A.3.1-2: Value of additionalSpectrumEmission

	NR Band
	Value of additionalSpectrumEmission / NS number

	
	0
	1
	2
	3
	4
	5
	6
	7

	n257
	CA_NS_200
	
	
	
	
	
	
	

	n258
	CA_NS_200
	CA_NS_201
	CA_NS_202
	
	
	
	
	

	n260
	CA_NS_200
	
	
	
	
	
	
	

	n261
	CA_NS_200
	
	
	
	
	
	
	

	NOTE:
additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [13].


6.2A.3.2
A-MPR for CA_NS_201

6.2A.3.2.1
A-MPR for CA_NS_201 for power class 1

For intra-band contiguous UL CA, AMPR is specified as follows.

Table 6.2A.3.2.1-1: (Void)

For power class 1 CA non-contiguous RB allocations, the following rule for AMPR (dB) applies:

AMPR = max(AMPRC_CA, -10*A +12.0) 

Where AMPRC_CA is 9.0
For intra-band non-contigous UL CA, the following rule for AMPR (dB) applies:

FFS
6.2A.3.2.2
A-MPR for CA_NS_201 for power class 2

For intra-band contiguous and non-contigous UL CA, A-MPR specified in sub-clause 6.2A.3.2.3 applies. 

Table 6.2A.3.2.2-1: (Void)
6.2A.3.2.3
A-MPR for CA_NS_201 for power class 3

For intra-band UL contiguous CA, AMPR is specified as follows.

Table 6.2A.3.2.3-1: Contiguous Allocations, AMPRC_CA for CA_NS_201 for power class 3

	Offset Frequency
	DL frequency separation, MHz

	
	< 400
	 ≥ 400, 

≤ 800

	0 MHz, ≤ 100 MHz
	≤ 1.5
	≤ 3.0

	> 100 MHz, ≤ 300 MHz
	0
	0

	> 300 MHz
	0
	0

	NOTE 1:
The Offset frequency is defined as the frequency from the lower band edge to the lower channel edge.

NOTE 2:
The back off applied is the max(MPR, AMPR), where the MPR is defined in Table 6.2A.2.4-1.

NOTE 3:
Any undefined region, MPR applies.


For power class 3 CA non-contiguous RB allocations, the following rule for AMPR applies:

AMPR = max(AMPRC_CA, - 10*A + 5.0) , Offset Frequency ≤ 550 MHz
For intra-band non-contigous UL CA the following rule for AMPR (dB) applies:

FFS
6.2A.3.2.4
A-MPR for CA_NS_201 for power class 4

For intra-band contiguous and non-contigous UL CA, A-MPR for CA_NS_201 specified in sub-clause 6.2A.3.2.3 applies. 

6.2A.3.3
A-MPR for CA_NS_202

6.2A.3.3.1
A-MPR for CA_NS_202 for power class 1

For intra-band contiguous UL CA, A-MPR for CA_NS_202 shall be 11.0 dB. For intra-band non-contiguous UL CA, A-MPR for CA_NS_202 shall be FFS .0 dB
6.2A.3.3.2
A-MPR for CA_NS_202 for power class 2

For intra-band contiguous and non-contigous UL CA, A-MPR for CA_NS_202 specified in sub-clause 6.2A.3.3.3 applies. 

6.2A.3.3.3
A-MPR for CA_NS_202 for power class 3

For intra-band contiguous CA, A-MPR for CA_NS_202 shall be 2.0 dB. For intra-band non-contiguous UL CA, A-MPR for CA_NS_202 shall be FFS dB
6.2A.3.3.4
A-MPR for CA_NS_202 for power class 4

For intra-band contiguous and non-contigous UL CA, A-MPR for CA_NS_202 specified in sub-clause 6.2A.3.3.3 applies.

< end of changes >
< start of changes >
< end of changes >
