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<< Start of changes >>
6.2.2A
UE maximum output power for CA

The following UE Power Classes define the maximum output power for any transmission bandwidth within the aggregated channel bandwidth.

The maximum output power is measured as the sum of the maximum output power at each UE antenna connector. The period of measurement shall be at least one sub frame (1ms).

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the requirements in subclause 6.2.2 apply. For inter-band carrier aggregation with uplink assigned to one E-UTRA band in Band 41, the requirements for power class 2 are not applicable and the corresponding requirements for a power class 3 UE shall apply. For inter-band carrier aggregation with uplink assigned to one E-UTRA band in Band 3, 20, or 28, the requirements for power class 1 are not applicable and the corresponding requirements for a power class 3 UE shall apply.
For inter-band carrier aggregation with uplink assigned to two E-UTRA bands, UE maximum output power shall be measured over all component carriers from different bands. If each band has separate antenna connectors, maximum output power is measured as the sum of maximum output power at each UE antenna connector. The maximum output power is specified in Table 6.2.2A-0.
For E-UTRA CA bands including an uplink LAA Scell in Band 46, the UE shall meet the following additional requirements for transmission within the frequency ranges 5150-5350 MHz and 5470-5725 MHz:

-
a maximum mean power density of 10 dBm in any 1 MHz band when the network signaling value NS_28 or NS_29 is indicated in the LAA Scell;

-
a maximum mean power density of 11 dBm in any 1 MHz band when the network signaling value NS_30 is indicated in the LAA Scell;

the following additional requirements for transmission within the frequency range 5150-5250 MHz:

-
a maximum mean power density of 4 dBm in any 1 MHz band when the network signaling value NS_31 is indicated in the LAA Scell;

the following additional requirements for transmission within the frequency ranges 5250-5350 MHz, 5470-5725 MHz and 5725-5850 MHz:

-
a maximum mean power density of 10 dBm in any 1 MHz band when the network signaling value NS_31 is indicated in the LAA Scell;

where the said network signaling values are specified in clause 6.2.4.
Table 6.2.2A-0: UE Power Class for uplink interband CA (two bands)
	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_1A-3A
	
	
	
	
	23
	+2/-32
	
	

	CA_1A-5A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-7A
	
	
	
	
	23
	+2/-32
	
	

	CA_1A-8A
	
	
	
	
	23
	+2/-32
	
	

	CA_1A-18A
	
	
	
	
	23
	+2/-35
	
	

	CA_1A-19A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-21A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-26A
	
	
	
	
	23
	+2/-32
	
	

	CA_1A-28A
	
	
	
	
	23
	+2/-3
	
	

	CA_1A-42A
	
	
	
	
	23
	+2/-3
	
	

	CA_2A-4A
	
	
	
	
	23
	 +2/-32
	
	

	CA_2A-5A
	
	
	
	
	23
	 +2/-32
	
	

	CA_2A-7A
	
	
	
	
	23
	+2/-32
	
	

	CA_2A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_2A-13A
	
	
	
	
	23
	 +2/-32
	
	

	CA_2A-30A
	
	
	
	
	23
	 +2/-32
	
	

	CA_2A-46A
	
	
	
	
	23
	+2/-3
	
	

	CA_2A-66A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-5A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-8A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-19A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-20A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-21A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-26A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-28A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-40A
	
	
	
	
	23
	 +2/-32
	
	

	CA_3A-42A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-5A
	
	
	
	
	23
	+2/-3
	
	

	CA_4A-7A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_4A-13A
	
	
	
	
	23
	 +2/-3
	
	

	CA_4A-17A
	
	
	
	
	23
	+2/-3
	
	

	CA_5A-7A
	
	
	
	
	23
	+2/-32
	
	

	CA_5A-12A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-17A
	
	
	
	
	23
	+2/-3
	
	

	CA_5A-30A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-40A
	
	
	
	
	23
	 +2/-32
	
	

	CA_5A-66A
	
	
	
	
	23
	 +2/-32
	
	

	CA_7A-8A
	
	
	
	
	23
	 +2/-32
	
	

	CA_7A-20A
	
	
	
	
	23
	 +2/-32
	
	

	CA_7A-28A
	
	
	
	
	23
	+2/-32
	
	

	CA_8A-39A
	
	
	
	
	23
	+2/-32
	
	

	CA_8A-41A
	
	
	
	
	23
	+2/-32
	
	

	CA_12A-30A
	
	
	
	
	23
	+2/-3
	
	

	CA_12A-66A
	
	
	
	
	23
	+2/-3
	
	

	CA_18A-28A
	
	
	
	
	23
	+2/-3
	
	

	CA_19A-21A
	
	
	
	
	23
	+2/-3
	
	

	CA_19A-42A
	
	
	
	
	23
	+2/-3
	
	

	CA_21A-28A
	
	
	
	
	23
	+2/-3
	
	

	CA_21A-42A
	
	
	
	
	23
	+2/-3
	
	

	CA_26A-46A
	
	
	
	
	23
	+2/-3
	
	

	CA_28A-41A
	
	
	
	
	23
	+2/-3
	
	

	CA_28A-42A
	
	
	
	
	23
	+2/-3
	
	

	CA_30A-66A
	
	
	
	
	23
	+2/-3
	
	

	CA 39A-41A
	
	
	
	
	23
	+2/-32
	
	

	CA_39A-41C
	
	
	
	
	23
	+2/-32
	
	

	CA_39C-41A
	
	
	
	
	23
	+2/-32
	
	

	CA_41A-42A
	
	
	
	
	23
	 +2/-32
	
	

	NOTE 1:
Void

NOTE 2:
2 refers to the transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 4: 
For inter-band carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).

NOTE 5:
For a UE that supports both Band 18 and Band 26, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB for transmission bandwidths confined within 815 MHz and 818 MHz.


For uplink intra-band contiguous carrier aggregation the maximum output power is specified in Table 6.2.2A-1. For downlink intra-band contiguous carrier aggregation with a single uplink component carrier configured in the E-UTRA band, the maximum output power is specified in Table 6.2.2-1.
For a power class 2 capable UE operating with intra-band uplink contiguous CA bandwidth class C on Band 41, when an IE P-max as defined in TS 36.331 [7] of 23 dBm or lower is indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply.
Table 6.2.2A-1: CA UE Power Class for intraband contiguous CA

	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_1C
	
	
	
	
	23
	+2/-2
	
	

	CA_3C
	
	
	
	
	23
	+2/-22
	
	

	CA_5B
	
	
	
	
	23
	+2/-22
	
	

	CA_7C
	
	
	
	
	23
	+2/-22
	
	

	CA_8B
	
	
	
	
	23
	+2/-22
	
	

	CA_38C
	
	
	
	
	23
	+2/-2
	
	

	CA_39C
	
	
	
	
	23
	+2/-2
	
	

	CA_40C
	
	
	
	
	23
	+2/-2
	
	

	CA_40D
	
	
	
	
	23
	+2/-2
	
	

	CA_41C
	
	
	26
	+2/-22
	23
	+2/-22
	
	

	CA_42C
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1:
Void

NOTE 2:
If all transmitted resource blocks (Figure 5.6A-1) over all component carriers are confined within FUL_low and FUL_low + 4 MHz or/and FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 3:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 4: 
For intra-band contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


For intra-band non-contiguous carrier aggregation with one uplink carrier on the PCC, the requirements in subclause 6.2.2 apply. For intra-band non-contiguous carrier aggregation with two uplink carriers the maximum output power is specified in Table 6.2.2A-2.

Table 6.2.2A-2: UE Power Class for intraband non-contiguous CA

	E-UTRA CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_4A-4A
	
	
	
	
	23
	+2/-2
	
	

	NOTE 1:
For transmission bandwidths (Figure 5.6-1) confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB 

NOTE 2:
PPowerClass is the maximum UE power specified without taking into account the tolerance

NOTE 3: 
For intra-band non-contiguous carrier aggregation the maximum power requirement should apply to the total transmitted power over all component carriers (per UE).


<< Unchanged sections omitted >>
6.2.3
UE maximum output power for modulation / channel bandwidth 

For UE Power Class 1, 2 and 3, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2-1due to higher order modulation and transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3-1.
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 1, 2 and 3

	Modulation
	Channel bandwidth / Transmission bandwidth (NRB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2

	64 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 2

	64 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 3

	256 QAM
	≥ 1
	≤ 5


For PRACH, PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK modulation for the corresponding transmission bandwidth. 

For each subframe, the MPR is evaluated per slot and given by the maximum value taken over the transmission(s) within the slot; the maximum MPR over the two slots is then applied for the entire subframe.

For UE Power Class 1 and 3 transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2-1, is specified as follows

MPR = CEIL {MA, 0.5}

Where MA is defined as follows for QPSK, 16 QAM and 64 QAM
MA =
8.00-10.12A

; 0.00< A ≤ 0.33

5.67 - 3.07A

; 0.33< A ≤0.77
3.31



; 0.77< A ≤1.00
Where MA is defined as follows for 256 QAM

MA = 8.00-10.12A

; 0.00< A ≤ 0.25


5.50



; 0.25< A < 1.00
Where


A = NRB_alloc / NRB.


CEIL{MA, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR ( [3.0, 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0]

The allowed MPR for transmission on an Scell in Band 46 within a component carrier of a nominal channel bandwidth of 10 MHz or 20 MHz is in accordance with 6.2.3-1 for L = 5 (10 MHz) and L = 10 (20 MHz) with L defined in Clause 8.1.4 of [6]. For all other possible values of the RIV defined in Clause 8.1.4 of [6] the allowed MPR is 2.5 dB for QPSK modulation, 3 dB for 16QAM modulation and 4 dB for 64QAM modulation (256QAM is FFS). 
For a power class 2 capable UE operating on Band 41, when an IE P-max as defined in [7] of 23 dBm or lower is indicated in the cell or if the uplink/downlink configuration is 0 or 6, the requirements for power class 2 are not applicable, and the corresponding requirements for a power class 3 UE shall apply
For UE Power Class 2 transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power is not specified in this version of the specification.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

6.2.3A
UE Maximum Output power for modulation / channel bandwidth for CA
For inter-band carrier aggregation with uplink assigned to one E-UTRA band (Table 5.6A-1), the requirements in subclause 6.2.3 apply. 

For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA bands, the requirements in subclause 6.2.3 apply for each uplink component carrier.

For intra-band contiguous carrier aggregation the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1due to higher order modulation and contiguously aggregated transmit bandwidth configuration (resource blocks) is specified in Table 6.2.3A-1 for UE power class 3 CA bandwidth classes B and C, in Table 6.2.3A-1a for UE power class 2 CA bandwidth class C, and Table 6.2.3A-2 for UE power class 3 CA bandwidth class D. In case the modulation format is different on different component carriers then the MPR is determined by the rules applied to higher order of those modulations.
Table 6.2.3A-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	CA bandwidth Class B and C / Smallest Component Carrier Transmission Bandwidth Configuration
	MPR (dB)

	
	25 RB 
	50 RB 
	75 RB
	100 RB
	

	QPSK
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 25
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 8 and ≤ 25
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 25
	> 50
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 8 and allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 8 or allocation extends across two CC's 
	> 12 or allocation extends across two CC's 
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3

	256 QAM
	≥ 1
	≤ 5


Table 6.2.3A-1a: Maximum Power Reduction (MPR) for Power Class 2
	Modulation
	CA bandwidth Class C / Smallest Component Carrier Transmission Bandwidth Configuration
	MPR (dB)

	
	25 RB 
	50 RB 
	75 RB
	100 RB
	

	QPSK
	> 6 and ≤ 25
	> 6 and ≤ 50
	> 6 and ≤ 75
	> 6 and ≤ 100
	≤ 1

	QPSK
	> 25
	> 50
	> 75
	> 100
	≤ 2

	16 QAM
	≤ 6
	≤ 8
	≤ 16
	≤ 18
	≤ 1.5

	16 QAM
	> 6 and ≤ 25
	> 8 and ≤ 50
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 25
	> 50
	> 75
	> 100
	≤ 3

	64 QAM
	≤ 8 and allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 8 or allocation extends across two CC's 
	> 12 or allocation extends across two CC's 
	> 16 or allocation extends across two CC's
	> 18 or allocation extends across two CC's
	≤ 3

	256 QAM
	FFS
	FFS


Table 6.2.3A-2: Maximum Power Reduction (MPR) for Class 3

	Modulation
	CA bandwidth Class D
	MPR (dB)

	
	50 RB + 75 RB + 100RB
	50 RB + 100 RB + 100 RB
	75 RB + 75 RB + 100 RB
	75 RB + 100 RB + 100 RB
	100 RB + 100 RB + 100 RB
	

	QPSK
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 1

	QPSK
	> 50 and ≤ 125
	> 50 and ≤ 150
	> 75 and ≤ 150
	> 75 and ≤ 175
	> 100 and ≤ 200
	≤ 2

	QPSK
	> 125
	> 150
	> 150
	> 150
	> 200
	≤ 3

	16 QAM
	≤ 12
	≤ 12
	≤ 16
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 12 and ≤ 50
	> 12 and ≤ 50
	> 16 and ≤ 75
	> 16 and ≤ 75
	> 18 and ≤ 100
	≤ 2

	16 QAM
	> 50 and ≤ 125
	> 50 and ≤ 150
	> 75 and ≤ 150
	> 75 and ≤ 175
	> 100 and ≤ 200
	≤ 3

	16 QAM
	> 125
	> 150
	> 150
	>175
	> 200
	≤ 3.5

	64 QAM
	≤ 12 allocation wholly contained within a single CC 
	≤ 12 and allocation wholly contained within a single CC 
	≤ 16 and allocation wholly contained within a single CC
	≤ 16 and allocation wholly contained within a single CC
	≤ 18 and allocation wholly contained within a single CC
	≤ 2

	64 QAM
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 12 allocation wholly contained within a single CC or allocation extends across two CC’s 
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 16 allocation wholly contained within a single CC or allocation extends across two CC’s
	> 18 allocation wholly contained within a single CC or allocation extends across two CC’s
	≤ 3

	64 QAM
	allocation extends across three CC’s
	allocation extends across three CC’s
	allocation extends across three CC’s
	allocation extends across three CC’s
	allocation extends across three CC’s
	≤ 4.0

	256 QAM
	≥ 1
	≤ 5.5


For PUCCH and SRS transmissions, the allowed MPR is according to that specified for PUSCH QPSK modulation for the corresponding transmission bandwidth. 

For UE power class 3 intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows 

MPR = CEIL { min(MA, MIM5), 0.5}

Where MA is defined as follows for QPSK, 16 QAM and 64 QAM

MA = 
8.2





; 0 ≤ A < 0.025

9.2 - 40A 


; 0.025
≤ A < 0.05

8 – 16A



; 0.05
≤ A < 0.25

4.83 – 3.33A


; 0.25 ≤ A ≤ 0.4,

3.83 – 0.83A


; 0.4 ≤ A ≤ 1,
Where MA is defined as follows for 256 QAM

MA = 
8.2





; 0 ≤ A < 0.025 

9.2 - 40A



; 0.025 ≤ A < 0.05

8 – 16A



; 0.05 ≤ A < 0.16

5.5




; 0.16 ≤ A < 1

and MIM5 is defined as follows

MIM5 =
4.5


; IM5 < 1.5 * BWChannel_CA

6.0

; 1.5 * BWChannel_CA ≤ IM5 <  BWChannel_CA/2 + FOOB

MA

; IM5 ≥ BWChannel_CA/2 + FOOB
For UE power class 2 intra-band contiguous carrier aggregation bandwidth class C with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows 

MPR = CEIL { min(MA, MIM5), 0.5}

Where MA is defined as follows for QPSK, 16 QAM and 64 QAM

MA = 
8.2





; 0 ≤ A < 0.04
9.2 - 40A 



; 0.04 ≤ A < 0.075

8 – 16A



; 0.075 ≤ A < 0.25

4.83 – 3.33A


; 0.25 ≤ A ≤ 0.4,

3.83 – 0.83A


; 0.4 ≤ A ≤ 1,
Where MA is defined FFS for 256 QAM

and MIM5 is defined as follows

MIM5 =
5.0


; IM5 < 1.5 * BWChannel_CA

6.0

; 1.5 * BWChannel_CA ≤ IM5 <  BWChannel_CA/2 + FOOB

MA

; IM5 ≥ BWChannel_CA/2 + FOOB
For UE power class 3 intra-band contiguous carrier aggregation bandwidth class B with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.2A-1 is specified as follows 

MPR = CEIL { MA, 0.5}

Where MA is defined as follows for QPSK, 16 QAM and 64 QAM

MA =
10.5 – 17.5A


; 0 ≤ A < 0.2

8.5 – 7.5A 


; 0.2 ≤ A < 0.6

5.5 – 2.5A 


; 0.6 ≤ A ≤ 1

Where MA is defined as follows for 256 QAM

MA =
10.5 – 17.5A


; 0 ≤ A < 0.2

8.5 – 7.5A 


; 0.2 ≤ A < 0.4

5.5  




; 0.4 ≤ A ≤ 1
Where


A = NRB_alloc / NRB_agg.


IM5 = max( | FC_agg  – (3*Fagg_alloc_low – 2*Fagg_alloc_high) |,  | FC_agg  – (3*Fagg_alloc_high – 2*Fagg_alloc_low) | ) 


FC_agg = (Fedge_high + Fedge_low)/2

For UE power class 3 intra-band contiguous carrier aggregation bandwidth class D with non-contiguous resource allocation, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2.3A-2 is specified as follows 

MPR = CEIL { min(MA, MIM5), 0.5}

Where MA is defined as follows for QPSK, 16 QAM and 64 QAM

MA = 
8.2





; 0 ≤ A < 0.025

9.2 - 40A 


; 0.025
 ≤ A < 0.05

8 – 16A



; 0.05
≤ A < 0.25

4.0




; 0.25 ≤ A < 1

Where MA is defined as follows for 256 QAM

MA =

8.2 



; 0 ≤ A < 0.025

9.2 - 40A


; 0.025 ≤ A < 0.05

8 – 16A


; 0.05 ≤ A < 0.16

5.5



; 0.16 ≤ A < 1

and MIM5 is defined as follows

MIM5 =
4.5


; IM5 < 1.5 * BWChannel_CA

6.0

; 1.5 * BWChannel_CA ≤ IM5 <  BWChannel_CA/2 + FOOB

MA

; IM5 ≥ BWChannel_CA/2 + FOOB


CEIL{MA, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR([3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5, 8.0, 8.5].

For intra-band non-contiguous carrier aggregation with one uplink carrier, the requirements in subclause 6.2.3 apply. 

For intra-band non-contiguous carrier aggregation with two uplink carriers MPR is specified for E-UTRA CA configurations with a maximum possible WGAP ≤ 35 MHz; the allowed MPR is

MPR = CEIL {MN, 0.5}

where MN is defined as follows 
MN=

-0.125 N + 18.25

; 2 ≤ N ≤ 50

-0.0333 N + 13.67

; 50 < N ≤ 200

where N= NRB_alloc is the number of allocated resource blocks. Clause 6.2.3 does not apply in addition. E-UTRA CA configurations with a maximum possible Wgap > 35 MHz and their corresponding MPR are intended to form part of a later release.

For intra-band carrier aggregation, the MPR is evaluated per slot and given by the maximum value taken over the transmission(s) on all component carriers within the slot; the maximum MPR over the two slots is then applied for the entire subframe.

For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per band), the requirements specified in subclause 6.2.3 apply for the E-UTRA band supporting one component carrier, and for the E-UTRA band supporting two contiguous component carriers the requirements specified in subclause 6.2.3A apply.
For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5A apply.

<< Unchanged sections omitted >>
6.2.4A.4
A-MPR for CA_NS_04

If the UE is configured to CA_41C or any uplink inter-band CA configuration containing CA_41C and it receives IE CA_NS_04 the allowed maximum output power reduction applied to transmission on two component carriers for contiguously aggregated signals is specified in Table 6.2.4A.4-1 for UE power class 3 and in Table 6.2.4A.4-2 for UE power class 2.

Table 6.2.4A.4-1: Contiguous Allocation A-MPR for CA_NS_04 (power class 3)
	CA Bandwidth Class C
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR for QPSK [dB]
	A-MPR for 16 QAM, 64 QAM and 256 QAM [dB]

	50RB / 100 RB
	0 – 44 and 105 – 149
	>0
	N/A
	≤4dB
	≤4dB

	
	45 – 104
	N/A
	>105
	≤3dB
	≤4dB

	75 RB / 75 RB
	0 – 44 and 105 – 149
	>0
	N/A
	≤4dB
	≤4dB

	
	45 – 104
	N/A
	>105
	≤4dB
	≤4dB

	100 RB / 75 RB
	0 – 49 and 125 – 174
	>0
	N/A
	≤4dB
	≤4dB

	
	50 - 124
	N/A
	>125
	≤3dB
	≤4dB

	100 RB / 100 RB
	0 – 59 and 140 – 199
	>0
	N/A
	≤3dB
	≤4dB

	
	60– 139
	N/A
	>140
	≤3dB
	≤4dB

	NOTE 1:
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2:
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe


Table 6.2.4A.4-2: Contiguous Allocation A-MPR for CA_NS_04 (power class 2)
	CA Bandwidth Class C
	Lower edge cutoff frequency [MHz]5
	RBStart
	LCRB [RBs]
	RBstart + LCRB [RBs]
	A-MPR per modulation [dB]

	
	
	
	
	
	QPSK
	16QAM
	64QAM
	256QAM

	25 RB / 100 RB
	2513.5
	0 – 42
	>0
	N/A
	≤3.5
	≤4
	≤4
	FFS

	
	
	43 – 81
	N/A
	>82
	≤1
	≤1.5
	≤1.5
	FFS

	
	
	82 – 124
	>0
	N/A
	≤1
	≤1.5
	≤1.5
	FFS

	50 RB / 100 RB
	2518.4
	0 – 52
	>0
	N/A
	≤4
	≤4
	≤4
	FFS

	
	
	53 – 94
	N/A
	>95
	≤1
	≤1.5
	≤1.5
	FFS

	
	
	95 – 149
	>0
	N/A
	≤1
	≤1.5
	≤1.5
	FFS

	75 RB / 75 RB
	2519.0
	0 – 54
	>0
	N/A
	≤4
	≤4
	≤4
	FFS

	
	
	55 – 94
	N/A
	>95
	≤2
	≤2.5
	≤2.5
	FFS

	
	
	95 – 149
	>0
	N/A
	≤1.5
	≤2
	≤2
	FFS

	75 RB / 100 RB
	2523.4
	0 – 64
	>0
	N/A
	≤3.5
	≤4
	≤4
	FFS

	
	
	65 – 114
	N/A
	>115
	≤2
	≤2.5
	≤2.5
	FFS

	
	
	115 – 174
	>0
	N/A
	≤1
	≤1.5
	≤2
	FFS

	100 RB / 100 RB
	2528.3
	0 – 69
	>0
	N/A
	≤3.5
	≤4
	≤4
	FFS

	
	
	70 – 129
	N/A
	>130
	≤2
	≤2.5
	≤2.5
	FFS

	
	
	130 – 199
	>0
	N/A
	≤1.5
	≤1.5
	≤2
	FFS

	NOTE 1:
RBstart indicates the lowest RB index of transmitted resource blocks

NOTE 2:
LCRB is the length of a contiguous resource block allocation

NOTE 3:
For intra-subframe frequency hopping which intersects regions, notes 1 and 2 apply on a per slot basis

NOTE 4:
For intra-subframe frequency hopping which intersects regions, the larger A-MPR value may be applied for both slots in the subframe
NOTE 5:
The A-MPR values in this table shall apply when the lower edge of the aggregated channel bandwidth (Figure 5.6A-1) is less than or equal to the lower edge cutoff frequency specified in this table for the corresponding CA bandwidth combination.  When the lower edge of the aggregated channel bandwidth exceeds the lower edge cutoff frequency, then the A-MPR shall be equal to the MPR specified in Table 6.2.3A-1a.


If the UE is configured to CA_41C or any uplink inter-band CA configuration containing CA_41C and it receives IE CA_NS_04 the allowed maximum output power reduction applied to transmissions on two serving cells assigned to Band 41 with non-contiguous resource allocation is defined as follows for UE power class 3
A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows 
MA 
= 
10.5,
 



0≤ A < 0.05

= -50.0A + 13.00,

0.05≤ A < 0.15

= -4.0A + 6.10, 


0.15≤ A < 0.40

= -0.83A + 4.83,

0.40 ≤ A ≤ 1

Where A = NRB_alloc / NRB_agg.

If the UE is configured to CA_41C or any uplink inter-band CA configuration containing CA_41C and it receives IE CA_NS_04 the allowed maximum output power reduction applied to transmissions on two serving cells assigned to Band 41 with non-contiguous resource allocation is defined as follows for UE power class 2
A-MPR = CEIL {MA, 0.5}

Where MA is defined as follows when the lower edge of the aggregated channel bandwidth (Table 5.6A-1) is less than or equal to the lower edge cutoff frequency specified in Table 6.2.4A.4-2 for the corresponding CA bandwidth combination 
MA 
= 13.0,

 



0 ≤ A < 0.05

= 15.33 – 46.67A,

0.05 ≤ A < 0.20
= -7.0 – 5.0A, 


0.20 ≤ A < 0.50

= 4.5,





0.50 ≤ A ≤ 1
And MA is defined as follows when the lower edge of the aggregated channel bandwidth exceeds the lower edge cutoff frequency specified in Table 6.2.4A.4-2 for the corresponding CA bandwidth combination 
MA 
= 8.2,

 



0 ≤ A < 0.04
= 9.8 – 40.0A,


0.04 ≤ A < 0.075
= 8.0 – 16.0A, 


0.075 ≤ A < 0.25
= 4.83 – 3.33A,


0.25 ≤ A < 0.40
= 3.83 – 0.83A,


0.40 ≤ A ≤ 1
Where A = NRB_alloc / NRB_agg.

<< Unchanged sections omitted >>
6.2.5A
Configured transmitted power for CA

For uplink carrier aggregation the UE is allowed to set its configured maximum output power PCMAX,c for serving cell c and its total configured maximum output power PCMAX. 

The configured maximum output power PCMAX,c  on serving cell c shall be set as specified in subclause 6.2.5.
For uplink inter-band carrier aggregation, MPRc and A-MPRc apply per serving cell c and are specified in subclause 6.2.3 and subclause 6.2.4, respectively. P-MPR c accounts for power management for serving cell c. PCMAX,c  is calculated under the assumption that the transmit power is increased independently on all component carriers.
For uplink intra-band contiguous and non-contiguous carrier aggregation, MPRc = MPR and A-MPRc = A-MPR with MPR and A-MPR specified in subclause 6.2.3A and subclause 6.2.4A respectively. There is one power management term for the UE, denoted P-MPR, and P-MPR c = P-MPR. PCMAX,c  is calculated under the assumption that the transmit power is increased by the same amount in dB on all component carriers.

The total configured maximum output power PCMAX shall be set within the following bounds:

PCMAX_L ≤ PCMAX ≤ PCMAX_H
For uplink inter-band carrier aggregation with one serving cell c per operating band, 


PCMAX_L = MIN {10log10∑ MIN [ pEMAX,c/ (tC,c),  pPowerClass/(mprc·a-mprc·tC,c ·tIB,c·tProSe) , pPowerClass/pmprc], PPowerClass}


PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];

-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1; pPowerClass is the linear value of PPowerClass;

-
mpr c and a-mpr c are the linear values of MPR c and A-MPR c as specified in subclause 6.2.3 and subclause 6.2.4, respectively; 
-
pmprc is the linear value of P-MPR c; 
-
tC,c is the linear value of TC,ctC,c = 1.41 when NOTE 2 in Table 6.2.2-1 applies for a serving cell c, otherwise tC,c = 1;
-
tIB,c  is the linear value of the inter-band relaxation term TIB,c of the serving cell c as specified in Table 6.2.5-2; otherwise tIB,c
- 
tProSe is the linear value of TProSe and applies as specified in subclause 6.2.5.

For uplink intra-band contiguous and non-contiguous carrier aggregation, 

PCMAX_L  = MIN{10 log10 ∑ pEMAX,c  - TC , (PPowerClass – ΔPPowerClass) – MAX(MPR + A-MPR + ΔTIB,c + TC + TProSe, P-MPR ) }

PCMAX_H  = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where 
-
pEMAX,c is the linear value of PEMAX,c which is given by IE P-Max for serving cell c in [7];

-
PPowerClass is the maximum UE power specified in Table 6.2.2A-1 without taking into account the tolerance specified in the Table 6.2.2A-1;
· ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band 41, when P-max of 23 dBm or lower is indicated or if the uplink/downlink configuration is 0 or 6 in the cell; otherwise, ΔPPowerClass = 0 dB
-
MPR and A-MPR are specified in subclause 6.2.3A and subclause 6.2.4A respectively;

-
TIB,c is the additional tolerance for serving cell c as specified in Table 6.2.5-2;

-
P-MPR is the power management term for the UE;

-
TC is the highest value TC,c among all serving cells c in the subframe over both timeslots. TC,c = 1.5 dB when NOTE 2 in Table 6.2.2A-1 applies to the serving cell c, otherwise TC,c = 0 dB;
- 
TProSe applies as specified in subclause 6.2.5. 
For combinations of intra-band and inter-band carrier aggregation with UE configured for transmission on three serving cells (up to two contiguously aggregated carriers per operating band), 


PCMAX_L = MIN {10log10∑(pCMAX_L, Bi), PPowerClass}


PCMAX_H = MIN{10 log10 ∑ pEMAX,c , PPowerClass}
where
-
pEMAX,c is the linear value of PEMAX, c which is given by IE P-Max for serving cell c in [7];

-
PPowerClass is the maximum UE power specified in Table 6.2.2A-0 without taking into account the tolerance specified in the Table 6.2.2A-0; pPowerClass is the linear value of PPowerClass;

- 
pCMAX_L, Bi is the linear values of PCMAX_L as specified in corresponding operating band. PCMAX_L,c specified for single carrier in subclause 6.2.5 applies for operating band supporting one serving cell. PCMAX_L specified for uplink intra-band contiguous carrier aggregation in subclause 6.2.5A applies for operating band supporting two contiguous serving cells.
For each subframe, the PCMAX_L is evaluated per slot and given by the minimum value taken over the transmission(s) within the slot; the minimum PCMAX_L over the two slots is then applied for the entire subframe. PPowerClass shall not be exceeded by the UE during any period of time.

If the UE is configured with multiple TAGs and transmissions of the UE on subframe i for any serving cell in one TAG overlap some portion of the first symbol of the transmission on subframe i +1 for a different serving cell in another TAG, the UE minimum of PCMAX_L for subframes i and i + 1 applies for any overlapping portion of subframes i and i + 1. PPowerClass shall not be exceeded by the UE during any period of time.

The measured maximum output power PUMAX over all serving cells shall be within the following range:


PCMAX_L  – MAX{TL, TLOW(PCMAX_L) }  ≤  PUMAX  ≤  PCMAX_H  +  THIGH(PCMAX_H) 


PUMAX = 10 log10 ∑ pUMAX,c  
where pUMAX,c  denotes the measured maximum output power for serving cell c expressed in linear scale. The tolerances TLOW(PCMAX) and THIGH(PCMAX) for applicable values of PCMAX are specified in Table 6.2.5A-1 and Table 6.2.5A-2 for inter-band carrier aggregation and intra-band carrier aggregation, respectively. The tolerance TL is the absolute value of the lower tolerance for applicable E-UTRA CA configuration as specified in Table 6.2.2A-0, Table 6.2.2A-1 and Table 6.2.2A-2 for inter-band carrier aggregation, intra-band contiguous carrier aggregation and intra-band non-contiguous carrier aggregation, respectively.
	Table 6.2.5A-1: PCMAX tolerance for uplink inter-band CA (two bands)
PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	PCMAX = 23
	3.0
	2.0

	22 ≤ PCMAX < 23
	5.0
	2.0

	21 ≤ PCMAX < 22
	5.0
	3.0

	20 ≤ PCMAX < 21
	6.0
	4.0

	16 ≤ PCMAX < 20
	5.0

	11 ≤ PCMAc < 16
	6.0

	-40 ≤ PCMAX < 11
	7.0


Table 6.2.5A-2: PCMAX tolerance 

	PCMAX
(dBm)
	Tolerance
TLOW(PCMAX)
(dB)
	Tolerance
THIGH(PCMAX)
(dB)

	21 ≤ PCMAX ≤ 23
	2.0

	20 ≤ PCMAX < 21
	2.5

	19 ≤ PCMAX < 20
	3.5

	18 ≤ PCMAX < 19
	4.0

	13 ≤ PCMAX < 18
	5.0

	8 ≤ PCMAX < 13
	6.0

	-40 ≤ PCMAX < 8
	7.0


<< Unchanged sections omitted >>
6.6.2.3.3A
Minimum requirements for CA E-UTRA

For intra-band contiguous carrier aggregation the carrier aggregation E-UTRA Adjacent Channel Leakage power Ratio (CA E-UTRAACLR) is the ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an adjacent aggregated channel bandwidth at nominal channel spacing. The assigned aggregated channel bandwidth power and adjacent aggregated channel bandwidth power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.3A-1. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.3A-1 and Table 6.6.2.3.3A-1a. 

Table 6.6.2.3.3A-1: General requirements for CA E-UTRAACLR
	
	CA bandwidth class / CA E-UTRAACLR / Measurement bandwidth

	
	CA bandwidth class B, C and D

	CA E-UTRAACLR
	30 dB

	CA E-UTRA channel Measurement bandwidth
	BWChannel_CA - 2* BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/

- BWChannel_CA


Table 6.6.2.3.3A-1a: Additional requirements for CA E-UTRAACLR for UL CA_41C Power Class 2
	
	CA bandwidth class / CA E-UTRAACLR / Measurement bandwidth

	
	CA bandwidth class C

	CA E-UTRAACLR
	31 dB

	CA E-UTRA channel Measurement bandwidth
	BWChannel_CA - 2* BWGB

	Adjacent channel centre frequency offset (in MHz)
	+ BWChannel_CA
/

- BWChannel_CA


For inter-band carrier aggregation with one component carrier per operating band and the uplink active in two E-UTRA bands, E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel bandwidth on a component carrier to the filtered mean power centred on an adjacent channel frequency. The E-UTRA Adjacent Channel Leakage power Ratio is defined per carrier and the requirement is specified in subclause 6.6.2.3.1.

For intra-band non-contiguous carrier aggregation when all sub-blocks consist of one component carrier the E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the sum of the filtered mean powers centred on the assigned sub-block frequencies to the filtered mean power centred on an adjacent channel frequency at nominal channel spacing. In case the sub-block gap bandwidth Wgap is smaller than of the sub-block bandwidth then for that sub-block no E-UTRAACLR requirement is set for the gap. In case the sub-block gab bandwidth Wgap is smaller than either of the sub-block bandwidths then no E- UTRAACLR requirement is set for the gap.The assigned E-UTRA sub-block power and adjacent E-UTRA channel power are measured with rectangular filters with measurement bandwidths specified in Table 6.6.2.3.3A-2. If the measured adjacent channel power is greater than –50dBm then the E-UTRAACLR shall be higher than the value specified in Table 6.6.2.3.3A-2.

Table 6.6.2.3.3A-2: General requirements for non-contiguous intraband CA E-UTRAACLR

	
	CC and adjacent channel bandwidth / E-UTRAACLR / Measurement bandwidth

	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	E-UTRAACLR1
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB
	30 dB

	CC and adjacent channel measurement bandwidth [MHz]
	1.08
	2.7
	4.5
	9
	13.5
	18

	Adjacent channel centre frequency offset [MHz]
	+ 1.4 
/
- 1.4
	+ 3
/
- 3
	+ 5
/
- 5
	+ 10 
/
- 10
	+ 15 
/
- 15
	+ 20 
/
- 20


For combinations of intra-band and inter-band carrier aggregation with three uplink component carriers (up to two contiguously aggregated carriers per band), the E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is defined as follows. For the E-UTRA band supporting one component carrier, the E-UTRA Adjacent Channel Leakage power Ratio (UTRAACLR) is the ratio of the filtered mean power centred on the assigned channel bandwidth of the component carrier to the filtered mean power centred on an adjacent channel frequency and the requirements in subclause 6.6.2.3.1 apply. For the E-UTRA band supporting two contiguous component carriers the E-UTRA Adjacent Channel Leakage power Ratio (E-UTRAACLR) is the ratio of the filtered mean power centred on the aggregated channel bandwidth to the filtered mean power centred on an adjacent(s) aggregated channel bandwidth at nominal channel spacing and the requirements of CA E-UTRAACLR specified in subclause 6.6.2.3.3A apply.
<< End of changes >>
