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<Start of Change 1>
[bookmark: _Toc83580377][bookmark: _Toc84404886][bookmark: _Toc84413495]6.2.2	UE maximum output power reduction
UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations. For UE power class 2 and 3 and UE power class 1, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-2, Table 6.2.2-1, Table 6.2.2-4b and Table 6.2.2-5, respectively for channel bandwidths  ≤ 100 MHz.  For UE power class 1.5 with 2Tx, the allowed maximum power reduction  (MPR) is defined in Table 6.2D.2-2 and Table 6.2D.2-3 in accordance with the indicated modifiedMPR-Behaviour specified in Table L.1-1 for channel bandwidths ≤ 100 MHz. For UE power class 1.5 with 4 Tx, the allowed maximum power reduction is defined in Table 6.2D.2-4, 6.2D.2-5. When A UE that indicates PC1.5 for a given band is limited to PC2 by the rules in clause 6.2.1, the MPR requirements in Table 6.2.2-2 apply. Unless otherwise specified, ‘pi/2 BPSK’ refers to both variants of pi/2 BPSK referenced in Table 6.2.2-1.
If the relative channel bandwidth ≤ 4% for TDD bands or ≤ 3% for FDD band, the ∆MPR is set to zero.
If the relative channel bandwidth > 4% for TDD bands or > 3% for FDD bands, the ∆MPR is defined in Table 6.2.2-3.
Where relative channel bandwidth = 2*BWChannel / (FUL_low + FUL_high) 
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.
Table 6.2.2-1 Maximum power reduction (MPR) for power class 3
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK w/ Rel-15 DMRS
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52,3
	≤ 0.52
	02,4

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.52,3
	 02
	02,4

	
	QPSK
	≤ 1
	05

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	[bookmark: _Hlk525291220]NOTE 1:	Applicable for UE operating in TDD mode with Pi/2 BPSK modulation and UE indicates support for UE capability powerBoosting-pi2BPSK and if the IE powerBoostPi2BPSK is set to 1 and 40 % or less slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. The reference power of 0 dB MPR is 26 dBm.
NOTE 2:	Applicable for conditions where note 1 does not apply.
NOTE 3:	For 3 MHz channel bandwidth the Pi/2 BPSK edge allocation MPR is 1 dB
NOTE 4:	For a UE indicating support for UE capability powerBoosting-pi2BPSK-QPSK-r18 or powerBoosting-pi2BPSK-QPSK-Modified-r18 and if the IE powerBoostPi2BPSK-r18 is set to 1, the reference power is increased by ΔPPowerBoost
NOTE 5:	For a UE indicating support for UE capability powerBoosting-pi2BPSK-QPSK-r18 or powerBoosting-pi2BPSK-QPSK-Modified-r18 and if the IE powerBoostQPSK-r18 is set to 1, the reference power is increased by ΔPPowerBoost



Table 6.2.2-2 Maximum power reduction (MPR) for power class 2
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 3.5
	≤ 0.5
	01

	
	QPSK
	≤ 3.5
	≤ 1
	02

	
	16 QAM
	≤ 3.5
	≤ 2
	≤ 1

	
	64 QAM
	≤ 3.5
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5

	NOTE 1:	For a UE indicating support for UE capability powerBoosting-pi2BPSK-QPSK-r18 or powerBoosting-pi2BPSK-QPSK-Modified-r18 and if the IE powerBoostPi2BPSK-r18 is set to 1, the reference power is increased by ΔPPowerBoost
NOTE 2:	For a UE indicating support for UE capability powerBoosting-pi2BPSK-QPSK-r18 or powerBoosting-pi2BPSK-QPSK-Modified-r18 and if the IE powerBoostQPSK-r18 is set to 1, thereference power is increased by ΔPPowerBoost



Table 6.2.2-3: ∆MPR
	NR Band
	Power class
	Channel bandwidth
	∆MPR (dB)

	n28 and n83
	Power class 3
	30 MHz
	0.5

	n40 and n97
	Power class 3 and power class 2
	100 MHz
	1

	n71
	Power class 3
Power class 2
	25 MHz
30 MHz
35 MHz
	0.5



Table 6.2.2-4 Void
Table 6.2.2-4a Void
[bookmark: _Hlk117749663][bookmark: _Hlk117865269]Table 6.2.2-4b: Maximum power reduction (MPR) for power class 1 for bands other than Band n14
	Modulation
	MPR (dB)

	
	Edge RB allocations 
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK w/ Rel-15 DMRS
	(NOTE 1)
	≤ 0.5
	0

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	(NOTE 1)
	0
	0

	
	QPSK
	(NOTE 1)
	≤ 1
	0

	
	16 QAM
	(NOTE 1)
	≤ 2
	≤ 1

	
	64 QAM
	(NOTE 1)
	≤ 2.5

	
	256 QAM
	(NOTE 1)
	≤ 4.5

	CP-OFDM
	QPSK
	(NOTE 1)
	≤ 3
	≤ 1.5

	
	16 QAM
	(NOTE 1)
	≤ 3
	≤ 2

	
	64 QAM
	(NOTE 1)
	≤ 3.5

	
	256 QAM
	(NOTE 1)
	≤ 6.5

	NOTE 1:	MPR for all modulations for Edge RB allocation is defined as following for two distinguished channel bandwidths groups as:
	Within the <50MHz channel bandwidth group:

	Within the ≥50MHz channel bandwidth group:

	where CEIL(x,0.5 dB) means rounding x upwards to the closest multiple of 0.5 dB.
NOTE 2: 	In band n101 the MPR is increased by 3 dB when the percentage of uplink symbols transmitted in a radio frame is larger than 50% and by 6 dB when the percentage of uplink symbols transmitted in a radio frame is larger than 75%.



Table 6.2.2-5 Maximum power reduction (MPR) for power class 1 for Band n14
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK w/ Rel-15 DMRS
	≤ 0.5
	≤ 0.5
	0

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.5
	 0
	0

	
	QPSK
	≤ 1
	0

	
	16 QAM
	≤ 2
	≤ 1

	
	64 QAM
	≤ 2.5

	
	256 QAM
	≤ 4.5

	CP-OFDM
	QPSK
	≤ 3
	≤ 1.5

	
	16 QAM
	≤ 3
	≤ 2

	
	64 QAM
	≤ 3.5

	
	256 QAM
	≤ 6.5



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.
An Edge RB allocation is the one for which the RB(s) is (are) allocated at the lowermost or uppermost edge of the channel LCRB ≤ 2 RBs, except for PC1 UE supporting other bands than n14.
And for PC1 UE supporting other bands than n14 RB allocation is an Edge RB allocation if
	 AND (  OR  ),
where


For  with DFT-S-OFDM waveform and pi/2-BPSK, QPSK, or 16-QAM modulation, Otherwise,  
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.
When ΔPPowerBoost is a positive value and the UE supports powerBoosting-pi2BPSK-QPSK-r18
-	An enhanced power inner allocation region within the inner region is defined so any waveform it contains satisfies the following condition:
	RBStart,Low + P1  ≤  RBStart  ≤  RBStart,High - P1
	Where P1 = MIN{12,CEIL(2+NRB/25)}
-	When a UE that supports powerBoosting-pi2BPSK-QPSK-r18 but does not support powerBoosting-pi2BPSK-QPSK-Modified-r18 an RB allocation that belongs to the inner region but is outside the enhanced power inner region, the applicable MPR from Tables 6.2.2-1 and 6.2.2-2 is increased by the value of ΔPPowerBoost.
If CP-OFDM allocation satisfies following conditions, it is considered as almost contiguous allocation
NRB_gap / (NRB_alloc + NRB_gap ) ≤ 0.25
and NRB_alloc + NRB_gap is larger than 106, 51 or 24 RBs for 15 kHz, 30 kHz or 60 kHz respectively where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs. The size and location of allocated and unallocated RBs are restricted by RBG parameters specified in clause 6.1.2.2 of TS 38.214 [10]. For UE that indicates support for almostContiguousCP-OFDM-UL, the almost contiguous signals in power class 1.5, 2 and 3, the allowed maximum power reduction defined in Table 6.2.2-2, Table 6.2.2-1 and Tables 6.2D.2-1 to 6.2D.2-5 are increased by
CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB,
where CEIL{x,0.5} means x rounding upwards to closest 0.5dB. The parameter of LCRB which is used to specify valid RB allocation ranges for Outer and Inner RB allocations is replaced by (NRB_alloc + NRB_gap) for almost contiguous allocation cases

For the UE maximum output power modified by MPR, the power limits specified in clause 6.2.4 apply.
[bookmark: _Toc21344235][bookmark: _Toc29801719][bookmark: _Toc29802143][bookmark: _Toc29802768][bookmark: _Toc36107510][bookmark: _Toc37251269][bookmark: _Toc45888071][bookmark: _Toc45888670][bookmark: _Toc61367311][bookmark: _Toc61372694][bookmark: _Toc68230634][bookmark: _Toc69084047][bookmark: _Toc75467056][bookmark: _Toc76509078][bookmark: _Toc76718068][bookmark: _Toc83580378][bookmark: _Toc84404887][bookmark: _Toc84413496]6.2.3	UE additional maximum output power reduction
<End of Change 1>


