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< start of changes >
[bookmark: _Toc21340764][bookmark: _Toc29805211][bookmark: _Toc36456420][bookmark: _Toc36469518][bookmark: _Toc37253927][bookmark: _Toc37322784][bookmark: _Toc37324190][bookmark: _Toc45889713][bookmark: _Toc52196368][bookmark: _Toc52197348][bookmark: _Toc53173071][bookmark: _Toc53173440][bookmark: _Toc61119429][bookmark: _Toc61119811][bookmark: _Toc67925858][bookmark: _Toc75273496][bookmark: _Toc76510396][bookmark: _Toc83129549][bookmark: _Toc90591082][bookmark: _Toc98864106][bookmark: _Toc99733355][bookmark: _Toc106577246][bookmark: _Toc114536997][bookmark: _Toc115257265][bookmark: _Toc123086584][bookmark: _Toc123088319][bookmark: _Toc124297974][bookmark: _Toc130574725][bookmark: _Toc131767135]6.2.2	UE maximum output power reduction
[bookmark: _Toc61119430][bookmark: _Toc61119812][bookmark: _Toc67925859][bookmark: _Toc75273497][bookmark: _Toc76510397][bookmark: _Toc83129550][bookmark: _Toc90591083][bookmark: _Toc98864107][bookmark: _Toc99733356][bookmark: _Toc106577247][bookmark: _Toc114536998][bookmark: _Toc115257266][bookmark: _Toc123086585][bookmark: _Toc123088320][bookmark: _Toc124297975][bookmark: _Toc130574726][bookmark: _Toc131767136]6.2.2.0	General
[bookmark: _Hlk520275743]The requirements in clause 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 clauses below. The allowed MPR for SRS, PUCCH formats 0, 1, 3 and 4, and PRACH shall be as specified for QPSK modulated DFT-s-OFDM of equivalent RB allocation. The allowed MPR for PUCCH format 2 shall be as specified for QPSK modulated CP-OFDM of equivalent RB allocation. When the maximum output power of a UE is modified by MPR, the power limits specified in clause 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 clause 6.2A.2 apply.
For all power classes, the waveform defined by BW = 100 MHz, SCS = 120 kHz, DFT-S-OFDM QPSK, 20RB23 is the reference waveform with 0 dB MPR and is used for the power class definition.

[bookmark: _Toc21340765][bookmark: _Toc29805212][bookmark: _Toc36456421][bookmark: _Toc36469519][bookmark: _Toc37253928][bookmark: _Toc37322785][bookmark: _Toc37324191][bookmark: _Toc45889714][bookmark: _Toc52196369][bookmark: _Toc52197349][bookmark: _Toc53173072][bookmark: _Toc53173441][bookmark: _Toc61119431][bookmark: _Toc61119813][bookmark: _Toc67925860][bookmark: _Toc75273498][bookmark: _Toc76510398][bookmark: _Toc83129551][bookmark: _Toc90591084][bookmark: _Toc98864108][bookmark: _Toc99733357][bookmark: _Toc106577248][bookmark: _Toc114536999][bookmark: _Toc115257267][bookmark: _Toc123086586][bookmark: _Toc123088321][bookmark: _Toc124297976][bookmark: _Toc130574727][bookmark: _Toc131767137]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+△MPR, MPRnarrow)
Where,
	MPRnarrow = 14.4 dB, when BWalloc,RB ≤ 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 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 Tables 6.2.2.1-1 and 6.2.2.1-2 for FR2-1 and in Tables 6.2.2.1-3 and 6.2.2.1-4 for FR2-2.
Table 6.2.2.1-1 MPRWT for power class 1, BWchannel ≤ 200 MHz
	Modulation
	MPRWT (dB), BWchannel ≤ 200 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.0

	
	16 QAM
	≤ 6.5
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 6.5
	≤ 5.0
	≤ 5.0

	
	256QAM
	≤ 8.0
	≤ 8.0
	≤ 8.0

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 4.5
	≤ 4.5

	
	16 QAM
	≤ 7.0
	≤ 5.5
	≤ 5.5

	
	64 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	
	256QAM
	≤ 11.0
	≤ 11.0
	≤ 11.0



Table 6.2.2.1-2 MPRWT for power class 1, BWchannel = 400 MHz
	Modulation
	MPRWT (dB), BWchannel = 400 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.0

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 6.5
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 6.5

	
	256QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5

	CP-OFDM
	QPSK
	≤ 7.0
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 7.0
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0
	≤ 9.0

	
	256QAM
	≤ 12.5
	≤ 12.5
	≤ 12.5



Table 6.2.2.1-3 MPRWT for power class 1, BWchannel = 100 MHz in FR2-2
	Modulation
	MPRWT (dB), BWchannel = 100 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 5.5
	0.0
	≤ 3.5

	
	QPSK
	≤ 6.5
	0.0
	≤ 3.5

	
	16 QAM
	≤ 7.0
	≤ 2.5
	≤ 2.5

	
	64 QAM
	≤ 8.0
	≤ 8.0
	≤ 8.0

	CP-OFDM
	QPSK
	≤ 8.0
	≤ 1.5
	≤ 3.5

	
	16 QAM
	≤ 8.0
	≤ 3.5
	≤ 4.0

	
	64 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5



Table 6.2.2.1-4 MPRWT for power class 1, BWchannel >= 400 MHz in FR2-2
	Modulation
	MPRWT (dB), BWchannel = 400, 800, 1600, 2000 MHz

	
	Outer RB allocations
	Inner RB allocations

	
	
	Region 1
	Region 2

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6.0
	≤ 1.0
	≤ 3.5

	
	QPSK
	≤ 6.0
	≤ 1.0
	≤ 4.0

	
	16 QAM
	≤ 4.5
	≤ 3.0
	≤ 3.0

	
	64 QAM
	≤ 8.0
	≤ 8.0
	≤ 8.0

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 1.5
	≤ 3.5

	
	16 QAM
	≤ 6.0
	≤ 4.0
	≤ 5.5

	
	64 QAM
	≤ 10.0
	≤ 10.0
	≤ 10.0


Table 6.2.2.1-5 △MPR for power class 1, FR2-1
	Modulation
	Band 
	△MPR (dB)

	
	
	BWchannel ≤ 200 MHz
	BWchannel = 400 MHz

	DFT-s-OFDM
	256QAM
	n257, n258, n261
	1.0
	1.0

	
	
	n259, n260
	3.5
	3.5

	CP-OFDM
	256QAM
	n257, n258, n261
	0.5
	0.5

	
	
	n259, n260
	3.0
	3.0



Where the following parameters are defined to specify valid RB allocation ranges for the RB allocations regions in Tables 6.2.2.1-1 ,  6.2.2.1-2, 6.2.2.1-3, and 6.2.2.1-4:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
RBStart,Low = Max(1, Floor(LCRB/2))
RBStart,High = NRB – RBStart,Low – LCRB
An RB allocation is an Outer RB allocation if
RBStart < RBStart,Low OR RBStart > RBStart,High OR LCRB > Ceil(NRB/2) 
An RB allocation belonging to table 6.2.2.1-1 is a Region 1 inner RB allocation if 
RBstart ≥ Ceil(1/3 NRB) AND RBend < Ceil(2/3 NRB)
An RB allocation belonging to table 6.2.2.1-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
An RB allocation is a Region 2 inner allocation if it is NOT an Outer allocation AND NOT a Region 1 inner allocation
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.
[bookmark: _Toc21340766][bookmark: _Toc29805213][bookmark: _Toc36456422][bookmark: _Toc36469520][bookmark: _Toc37253929][bookmark: _Toc37322786][bookmark: _Toc37324192][bookmark: _Toc45889715][bookmark: _Toc52196370][bookmark: _Toc52197350][bookmark: _Toc53173073][bookmark: _Toc53173442][bookmark: _Toc61119432][bookmark: _Toc61119814][bookmark: _Toc67925861][bookmark: _Toc75273499][bookmark: _Toc76510399][bookmark: _Toc83129552][bookmark: _Toc90591085][bookmark: _Toc98864109][bookmark: _Toc99733358][bookmark: _Toc106577249][bookmark: _Toc114537000][bookmark: _Toc115257268][bookmark: _Toc123086587][bookmark: _Toc123088322][bookmark: _Toc124297977][bookmark: _Toc130574728][bookmark: _Toc131767138]6.2.2.2	UE maximum output power reduction for power class 2
For power class 2, MPR for FR2-1 and FR2-2 as specified in clause 6.2.2.3 applies. 
Table 6.2.2.2-1: Void

[bookmark: _Toc21340767][bookmark: _Toc29805214][bookmark: _Toc36456423][bookmark: _Toc36469521][bookmark: _Toc37253930][bookmark: _Toc37322787][bookmark: _Toc37324193][bookmark: _Toc45889716][bookmark: _Toc52196371][bookmark: _Toc52197351][bookmark: _Toc53173074][bookmark: _Toc53173443][bookmark: _Toc61119433][bookmark: _Toc61119815][bookmark: _Toc67925862][bookmark: _Toc75273500][bookmark: _Toc76510400][bookmark: _Toc83129553][bookmark: _Toc90591086][bookmark: _Toc98864110][bookmark: _Toc99733359][bookmark: _Toc106577250][bookmark: _Toc114537001][bookmark: _Toc115257269][bookmark: _Toc123086588][bookmark: _Toc123088323][bookmark: _Toc124297978][bookmark: _Toc130574729][bookmark: _Toc131767139]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+△MPR, MPRnarrow)
For transmission bandwidth configuration less than or equal to 200MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil((2/3NRB)- LCRB) < RBstart ≤ NRB-LCRB:
-	MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, 
-	MPRnarrow = 2.0 dB, when 1.44 MHz < BWalloc,RB <= 4.32 MHz,
-	otherwise MPRnarrow = 0 dB.
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 for FR2-1 in Table 6.2.2.3-1.
Table 6.2.2.3-1 MPRWT for power class 3, BWchannel ≤ 200 MHz, FR2-1
	Modulation
	MPRWT, BWchannel ≤ 200 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 2.0

	
	QPSK
	0.0
	≤ 2.0

	
	16 QAM
	≤ 3.0
	≤ 3.5

	
	64 QAM
	≤ 5.0
	≤ 5.5

	
	256QAM
	TBD
	TBD

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 4.0

	
	16 QAM
	≤ 5.0
	≤ 5.0

	
	64 QAM
	≤ 7.5
	≤ 7.5

	
	256QAM
	TBD
	TBD

	Note 1: MPRs for 256QAM are applicable for power class 2 and 5 only.



MPRWT is defined for FR2-2 in Table 6.2.2.3-1b.

Table 6.2.2.3-1b MPRWT for power class 3, BWchannel = 100 MHz, FR2-2
	Modulation
	MPRWT, BWchannel = 100 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 0.5

	
	QPSK
	0.0
	≤ 0.5

	
	16 QAM
	≤ 3.0
	≤ 3.0

	
	64 QAM
	≤ 8.5
	≤ 8.5

	CP-OFDM
	QPSK
	≤ 1.5
	≤ 1.5

	
	16 QAM
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 10.0
	≤ 10.0



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2.3-1:
-	RBStart,Low = max(1, LCRB), where max() indicates the largest value of all arguments.
-	RBStart,High = NRB – RBStart,Low – LCRB,
An RB allocation belonging to table 6.2.2.3-1 is a Region 1 inner RB allocation if:
-	RBStart,Low  ≤  RBStart  ≤  RBStart,High, and LCRB  ≤  ceil(NRB/3), where ceil(x) is the smallest integer greater than or equal to x.
For transmission bandwidth configuration equal to 400MHz,
MPRnarrow = 2.5 dB, when BWalloc,RB is less than or equal to 1.44 MHz, and 0 ≤ RBstart < Ceil(1/3 NRB) or Ceil(2/3NRB) ≤ RBstart ≤ NRB-LCRB, 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 for FR2-1 in Table 6.2.2.3-2.

Table 6.2.2.3-2 MPRWT for power class 3, BWchannel = 400 MHz, FR2-1
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	0.0
	≤ 3.0

	
	QPSK
	0.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 6.5
	≤ 6.5

	
	256QAM
	TBD
	TBD

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 9.0
	≤ 9.0

	
	256QAM
	TBD
	TBD

	Note 1: MPRs for 256QAM are applicable for power class 2 and 5 only.



MPRWT is defined for FR2-2 in Table 6.2.2.3-2b and 6.2.2.3-2c.
Table 6.2.2.3-2b MPRWT for power class 3, BWchannel = 400 MHz, FR2-2
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	≤ 1.0
	≤ 3.0

	
	QPSK
	≤ 1.0
	≤ 3.0

	
	16 QAM
	≤ 4.5
	≤ 4.5

	
	64 QAM
	≤ 9.5
	≤ 9.0

	CP-OFDM
	QPSK
	≤ 5.0
	≤ 5.0

	
	16 QAM
	≤ 6.5
	≤ 6.5

	
	64 QAM
	≤ 10.0
	≤ 10.0



Table 6.2.2.3-2c MPRWT for power class 3, BWchannel >= 800 MHz, FR2-2
	Modulation
	MPRWT, BWchannel = 400 MHz

	
	Inner RB allocations,
Region 1
	Edge RB allocations


	DFT-s-OFDM
	Pi/2 BPSK
	≤ 1.0
	≤ 4.0

	
	QPSK
	≤ 1.0
	≤ 4.0

	
	16 QAM
	≤ 6.0
	≤ 6.0

	
	64 QAM
	≤ 9.5
	≤ 9.0

	CP-OFDM
	QPSK
	≤ 6.5
	≤ 6.5

	
	16 QAM
	≤ 8.0
	≤ 8.0

	
	64 QAM
	≤ 10.5
	≤ 10.5



Where the following parameters are defined to specify valid RB allocation ranges for RB allocations in Table 6.2.2.3-2:
NRB is the maximum number of RBs for a given Channel bandwidth and sub-carrier spacing defined in Table 5.3.2-1.
RBend = RBStart + LCRB - 1
An RB allocation belonging to table 6.2.2.3-2 is a Region 1 inner RB allocation if
RBstart ≥ Ceil(1/4 NRB) AND RBend < Ceil(3/4 NRB) AND LCRB ≤ Ceil(1/4 NRB)
[bookmark: _Toc21340768][bookmark: _Toc29805215][bookmark: _Toc36456424][bookmark: _Toc36469522][bookmark: _Toc37253931][bookmark: _Toc37322788][bookmark: _Toc37324194][bookmark: _Toc45889717][bookmark: _Toc52196372][bookmark: _Toc52197352][bookmark: _Toc53173075][bookmark: _Toc53173444][bookmark: _Toc61119434][bookmark: _Toc61119816][bookmark: _Toc67925863][bookmark: _Toc75273501][bookmark: _Toc76510401][bookmark: _Toc83129554][bookmark: _Toc90591087][bookmark: _Toc98864111][bookmark: _Toc99733360][bookmark: _Toc106577251]For all transmission bandwidth configurations, an RB allocation is an Edge allocation if it is NOT a Region 1 inner allocation.
Table 6.2.2.3-3 △MPR for power class 2,4,5, FR2-1
	Modulation
	Band 
	△MPR (dB)

	
	
	BWchannel ≤ 200 MHz
	BWchannel = 400 MHz

	DFT-s-OFDM
	256QAM
	n257, n258, n261
	TBD
	TBD

	
	
	n259, n260
	TBD
	TBD

	CP-OFDM
	256QAM
	n257, n258, n261
	TBD
	TBD

	
	
	n259, n260
	TBD
	TBD



[bookmark: _Toc114537002][bookmark: _Toc115257270][bookmark: _Toc123086589][bookmark: _Toc123088324][bookmark: _Toc124297979][bookmark: _Toc130574730][bookmark: _Toc131767140]6.2.2.4	UE maximum output power reduction for power class 4
For power class 4, MPR specified in sub-clause 6.2.2.3 applies. 
Table 6.2.2.4-1: Void
[bookmark: _Toc67925864][bookmark: _Toc75273502][bookmark: _Toc76510402][bookmark: _Toc83129555][bookmark: _Toc90591088][bookmark: _Toc98864112][bookmark: _Toc99733361][bookmark: _Toc106577252][bookmark: _Toc114537003][bookmark: _Toc115257271][bookmark: _Toc123086590][bookmark: _Toc123088325][bookmark: _Toc124297980][bookmark: _Toc130574731][bookmark: _Toc131767141]6.2.2.5	UE maximum output power reduction for power class 5
For power class 5, MPR specified in sub-clause 6.2.2.3 applies.
[bookmark: _Toc130575125][bookmark: _Toc131767535][bookmark: _Toc138888121]
< end of changes >

