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[bookmark: _Toc21344234][bookmark: _Toc29801718][bookmark: _Toc29802142][bookmark: _Toc29802767][bookmark: _Toc36107509][bookmark: _Toc37251268][bookmark: _Toc45888070][bookmark: _Toc45888669][bookmark: _Toc59649950][bookmark: _Toc61357214][bookmark: _Toc61358988][bookmark: _Toc67915925][bookmark: _Toc75533469][bookmark: _Toc75819355][bookmark: _Toc76508199][bookmark: _Toc76717149][bookmark: _Toc83293790][bookmark: _Toc84334829]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 1.5, 2 and 3 and UE power class 1 in Band n14, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-4, Table 6.2.2-2, Table 6.2.2-1 and Table 6.2.2-5, respectively for channel bandwidths ≤ 100 MHz.
If the relative channel bandwidth ≤ 4% for TDD bands or ≤ 3% for FDD bands, 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
	≤ 3.51
	≤ 1.21
	≤ 0.21

	
	
	≤ 0.52
	≤ 0.52
	02

	
	Pi/2 BPSK w Pi/2 BPSK DMRS
	≤ 0.52
	02
	02

	
	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

	[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 UE operating in FDD mode, or in TDD mode in bands other than n40, n41, n77, n78 and n79 with Pi/2 BPSK modulation and if the IE powerBoostPi2BPSK is set to 0 and if more than 40 % of slots in radio frame are used for UL transmission for bands n40, n41, n77, n78 and n79. 



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
	0

	
	QPSK
	≤ 3.5
	≤ 1
	0

	
	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



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

	n28
	Power class 3
	30 MHz
	0.5



Table 6.2.2-4 Maximum power reduction (MPR) for power class 1.5 with dual Tx
	Modulation
	MPR (dB)

	
	Edge RB allocations
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM
	Pi/2 BPSK
	≤ 6.5
	≤ 3.5
	≤ 1.5

	
	QPSK
	≤ 6.5
	≤ 4
	≤ 1.5

	
	16 QAM
	≤ 6.5
	≤ 5
	≤ 2.5

	
	64 QAM
	≤ 6.5
	≤ 5.5
	≤ 4

	
	256 QAM
	≤ 7.5
	≤ 7.5
	≤ 7.5

	CP-OFDM
	QPSK
	≤ 6.5
	≤ 6
	≤ 3

	
	16 QAM
	≤ 6.5
	≤ 6
	≤ 3.5

	
	64 QAM
	≤ 6.5
	≤ 6.5
	≤ 5

	
	256 QAM
	≤ 9.5
	≤ 9.5
	≤ 9.5



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
	≤ 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 with LCRB ≤ 2 RBs.
The RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation or Edge RB allocation.
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 SCS 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 these almost contiguous signals in power class 1.5, 2 and 3, the allowed maximum power reduction defined in Table 6.2.2-2 and Table 6.2.2-1 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 parameters of RBStart,Low and RBStart,High to specify valid RB allocation ranges for Outer and Inner RB allocations are defined as following:
RBStart,Low = max(1, floor((NRB_alloc + NRB_gap)/2))
RBStart,High = NRB – RBStart,Low – NRB_alloc –NRB_gap
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: _Toc59649951][bookmark: _Toc61357215][bookmark: _Toc61358989][bookmark: _Toc67915926][bookmark: _Toc75533470][bookmark: _Toc75819356][bookmark: _Toc76508200][bookmark: _Toc76717150][bookmark: _Toc83293791][bookmark: _Toc84334830]6.2.3	UE additional maximum output power reduction
[bookmark: _Toc21344236][bookmark: _Toc29801720][bookmark: _Toc29802144][bookmark: _Toc29802769][bookmark: _Toc36107511][bookmark: _Toc37251270][bookmark: _Toc45888072][bookmark: _Toc45888671][bookmark: _Toc59649952][bookmark: _Toc61357216][bookmark: _Toc61358990][bookmark: _Toc67915927][bookmark: _Toc75533471][bookmark: _Toc75819357][bookmark: _Toc76508201][bookmark: _Toc76717151][bookmark: _Toc83293792][bookmark: _Toc84334831]6.2.3.1	General
Additional emission requirements can be signalled by the network. Each additional emission requirement is associated with a unique network signalling (NS) value indicated in RRC signalling by an NR frequency band number of the applicable operating band and an associated value in the field additionalSpectrumEmission. Throughout this specification, the notion of indication or signalling of an NS value refers to the corresponding indication of an NR frequency band number of the applicable operating band, the IE field freqBandIndicatorNR and an associated value of additionalSpectrumEmission in the relevant RRC information elements [7].
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. Outer and inner allocation notation used in clause 6.2.3 is defined in clause 6.2.2. Unless stated otherwise, Edge RB allocations get the same AMPR as Outer RB allocations. In absence of modulation and waveform types the A-MPR applies to all modulation and waveform types.
Table 6.2.3.1-1 specifies the additional requirements with their associated network signalling values and the allowed A-MPR and applicable operating band(s) for each NS value. In case of a power class 3 UE, when IE powerBoostPi2BPSK  is set to 1, power class 2 A-MPR values apply. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2.3.1-1A. 
For almost contiguous allocations in CP-OFDM waveforms in power class 1.5, 2 and 3, the allowed A-MPR defined in clause 6.2.3 is 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, NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions.
Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in 6.2.2 tables 6.2.2-1.

[bookmark: _Toc59649995][bookmark: _Toc61357259][bookmark: _Toc61359033][bookmark: _Toc67915970][bookmark: _Toc75533514][bookmark: _Toc75819400][bookmark: _Toc76508244][bookmark: _Toc76717194][bookmark: _Toc83293835][bookmark: _Toc84334874]6.2A.3	UE additional maximum output power reduction for CA
[bookmark: _Toc21344267][bookmark: _Toc29801753][bookmark: _Toc29802177][bookmark: _Toc29802802][bookmark: _Toc36107544][bookmark: _Toc37251310][bookmark: _Toc45888116][bookmark: _Toc45888715][bookmark: _Toc59649999][bookmark: _Toc61357263][bookmark: _Toc61359037][bookmark: _Toc67915974][bookmark: _Toc75533518][bookmark: _Toc75819404][bookmark: _Toc76508248][bookmark: _Toc76717198][bookmark: _Toc83293839][bookmark: _Toc84334878]6.2A.3.1.3	UE additional maximum output power reduction for Inter-band CA
Unless otherwise stated, for inter-band carrier aggregation with one uplink carrier assigned to one NR band, the requirements in subclause 6.2.3 apply.
Unless otherwise stated, for inter-band carrier aggregation with two uplink contiguous carrier assigned to one NR band, the additional maximum output power reduction requirements for intra-band contiguous carrier aggregation in subclause 6.2A.3.1.1 apply for that band.
[bookmark: _Hlk85722277]Unless specified in Table 6.2A.3.1.3-1, for inter-band carrier aggregation with uplink assigned to two NR bands, the requirements in clause 6.2.3 apply only to the indicated carrier. The requirements in Table 6.2A.3.1.3-1 are specified in terms of an additional spectrum emission requirement with their associated network signalling values and the allowed A-MPR. Unless otherwise stated, the combined requirements and allowed A-MPR are applicable on both bands when both component carriers are active. Additional spurious emission requirements are signalled by the network to indicate that the UE shall meet the additional requirement for a specific deployment scenario as part of the cell handover/broadcast message. 
To meet the additional requirements, additional maximum power reduction (A-MPR) is allowed for the maximum output power as specified in Table 6.2.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2.2. In case of a power class 3 UE, when IE powerBoostPi2BPSK is set to 1, power class 2 A-MPR values apply.
For almost contiguous allocations in CP-OFDM waveforms in power class 1.5, 2 and 3, the allowed A-MPR defined in clause 6.2.3 is increased by CEIL{ 10 log10(1 + NRB_gap / NRB_alloc), 0.5 } dB, where NRB_gap is the total number of unallocated RBs between allocated RBs and NRB_alloc is the total number of allocated RBs, and the parameter LCRB is replaced by NRB_alloc + NRB_gap in specifying the RB allocation regions. 
Unless otherwise specified, pi/2 BPSK in following A-MPR tables refers to both variants of pi/2 BPSK referenced in 6.2.2 tables 6.2.2-1. 
The emission requirements specified in Table 6.2A.3.1.3-1 also apply for the frequency ranges that are less than FOOB (MHz) in Table 6.5.3.1-1 from the edge of the channel bandwidth.

<<End of change>>

