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< START OF CHANGE #1 >
6.2.2
UE maximum output power reduction

6.2.2.0
General

The requirements in section 6.2.2 only apply when both UL and DL of a UE are configured for single CC operation, and they are of the same bandwidth. A UE may reduce its maximum output power due to modulation orders, transmit bandwidth configurations, waveform types and narrow allocations. This Maximum Power Reduction (MPR) is defined in subsections below. When the maximum output power of a UE is modified by MPR, the power limits specified in subclause 6.2.4 apply.

For a UE that is configured for single CC operation with different channel bandwidths in UL and DL, the requirements in section 6.2A.2 apply.
The waveform defined by BW = 100MHz, SCS=60KHz, DFT-S-OFDM QPSK, 128RB0 is the reference waveform with 0 dB MPR and is used for the power class definition.
6.2.2.1
UE maximum output power reduction for power class 1

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

MPR = max(MPRWT, MPRnarrow)

Where,



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

MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.1-1.

Table 6.2.2.1-1 MPRWT for power class 1

	Modulation
	MPRWT (dB)

	
	Outer RB allocations, 50M, 100M, 200M, 400M
	Inner RB allocations, ≤ 200M
	Inner RB allocations, 400M

	DFT-s-OFDM PI/2 BPSK
	≤ [5.5]
	≤ [2.5]
	≤ 3.0

	DFT-s-OFDM QPSK
	≤ [6.5]
	≤ [3.0]
	≤ 3.5

	DFT-s-OFDM 16 QAM
	≤ [6.5]
	≤ [4.0]
	≤ 4.5

	DFT-s-OFDM 64 QAM
	≤ [6.5]
	≤ [4.5]
	≤ 6.5

	CP-OFDM QPSK
	≤ [6.5]
	≤ [4.5]
	≤ 5.0

	CP-OFDM 16 QAM
	≤ [6.5]
	≤ [5.5]
	≤ 6.5

	CP-OFDM 64 QAM
	≤ [7.5]
	≤ [7.5]
	≤ 9 


Where the following parameters are defined to specify valid RB allocation ranges for Outer and Inner RB allocations:

NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.

RBStart,Low = max(1, floor(LCRB/2))

where max() indicates the largest value of all arguments and floor(x) is the greatest integer less than or equal to x.

 RBStart,High = NRB – RBStart,Low – LCRB
The RB allocation is an Inner RB allocation if the following conditions are met

RBStart,Low ≤ RBStart ≤ RBStart,High,
and

LCRB ≤ ceil(NRB/2)

where ceil(x) is the smallest integer greater than or equal to x.

The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation.

The waveform defined by BW = 100 MHz, SCS = 60 kHz, DFT-S-OFDM QPSK, 128RB0 is the reference waveform with 0 dB MPR and is used for the power class definition.

UE requirements for the waveform defined by BW = 100 MHz, SCS = 60 kHz, DFT-S-OFDM pi/2 BPSK, 128RB0 shall be set to 0 dB MPR.

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.4 apply.

6.2.2.2
UE maximum output power reduction for power class 2
For power class 2,  MPR for contiguous allocations is defined as:

MPR = max(MPRWT, MPRnarrow)

Where,

 
MPRnarrow = 2.5 dB, when the allocated RB size is less than or equal to 1.44MHz, and 0≤RBstart≤Ceil(1/3 NRB) or Ceil(2/3NRB)≤RBstart≤NRB-LCRB​
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.2-1.
Table 6.2.2.2-1 MPRWT for power class 2
	
	
	Channel Bandwidth / MPRWT

	
	
	50 / 100 / 200 MHz
	400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	1.5
	3.0

	
	QPSK
	1.5
	3.0

	
	16QAM
	3
	4.5

	
	64QAM
	5
	6.5

	CP-OFDM
	QPSK
	3.5
	5.0

	
	16QAM
	5
	6.5

	
	64QAM
	7.5
	9.0



UE requirements for the waveform defined by BW = 100MHz, SCS=60KHz, DFT-S-OFDM pi/2 BPSK, 128RB0 is 0 dB MPR.
6.2.2.3
UE maximum output power reduction for power class 3

For power class 3, MPR for contiguous allocations is defined as: 
MPR = max(MPRWT, MPRnarrow)

Where,

 MPRnarrow = 2.5 dB, when the allocated RB size is less than or equal to 1.44 MHz, and 0 ≤ RBstart ≤ Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤NRB-LCRB
MPRWT is the maximum power reduction due to modulation orders, transmission bandwidth configurations listed in Table 5.3.2-1, and waveform types. MPRWT is defined in Table 6.2.2.3-1.
Table 6.2.2.3-1 MPRWT for power class 3

	
	
	Channel Bandwidth / MPRWT

	
	
	50 / 100 / 200 MHz
	400 MHz

	DFT-s-OFDM
	Pi/2 BPSK
	1.5
	3.0

	
	QPSK
	1.5
	3.0

	
	16QAM
	3
	4.5

	
	64QAM
	5
	6.5

	CP-OFDM
	QPSK
	3.5
	5.0

	
	16QAM
	5
	6.5

	
	64QAM
	7.5
	9.0



UE requirements for the waveform defined by BW = 100MHz, SCS=60KHz, DFT-S-OFDM pi/2 BPSK, 128RB0 is 0 dB MPR.

6.2.2.4
UE maximum output power reduction for power class 4
< END OF CHANGE #1 >
