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[bookmark: _Toc502932909]<< Start of change >>
Transmitter power for shared spectrum channel access
[bookmark: _Toc61367405][bookmark: _Toc61372788][bookmark: _Toc68230729][bookmark: _Toc69084142][bookmark: _Toc75467152][bookmark: _Toc76509174][bookmark: _Toc76718164][bookmark: _Toc83580474][bookmark: _Toc84404983][bookmark: _Toc84413592]6.2F.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of shared spectrum channel access carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2F.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	
	
	
	
	20
	+2/-3

	n96
	
	
	
	
	
	
	20
	+2/-3

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 5 is default power class unless otherwise stated.



The UE operating shall meet the following additional requirements for maximum mean transmission power density specified in Table 6.2F.1-2 when NS is signaled and when transmission overlaps with any portion of the specified frequency range.  In case transmission overlaps multiple frequency ranges, the lowest power density requirement applies.
Table 6.2F.1-2: Additional requirements for transmit power density
	NR Band
	NS value
	Channel bandwidth (MHz)
	Frequency range (MHz)
	Maximum mean power density (dBm/MHz)

	n46
	NS_28
	20, 40, 60, 80
	5150 – 5350
	10

	
	
	
	5470 – 5725
	

	
	NS_29
	20
	5170 – 5330
	10

	
	
	
	5490 – 5730
	

	
	
	40
	5170 – 5330
	7

	
	
	
	5490 – 5730
	

	
	
	60, 80
	5170 – 5330
	4

	
	
	
	5490 – 5730
	

	
	NS_30
	20, 40, 60, 80
	5150 – 5350
	11

	
	
	
	5470 – 5725
	

	
	NS_31
	20
	5150 - 5230
	10

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	40
	5150 - 5230
	7

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	4

	
	
	60, 80
	5150 - 5230
	4

	
	
	
	5250 – 5350
	

	
	
	
	5470 – 5725
	

	
	
	
	5725 - 5850
	

	
	
	
	5230 – 5250
	

	n96
	NS_53
	20, 40, 60, 80
	5925 – 7125
	-1

	
	NS_54
	20, 40, 60, 80
	5925 – 6425
	17

	
	
	
	6525 – 6875
	



[bookmark: _Toc61367406][bookmark: _Toc61372789][bookmark: _Toc68230730][bookmark: _Toc69084143][bookmark: _Toc75467153][bookmark: _Toc76509175][bookmark: _Toc76718165][bookmark: _Toc83580475][bookmark: _Toc84404984][bookmark: _Toc84413593]6.2F.1A	UE maximum output power for CA
[bookmark: _Toc61367407][bookmark: _Toc61372790][bookmark: _Toc68230731][bookmark: _Toc69084144][bookmark: _Toc75467154][bookmark: _Toc76509176][bookmark: _Toc76718166][bookmark: _Toc83580476][bookmark: _Toc84404985][bookmark: _Toc84413594]6.2F.1A.1	UE maximum output power for inter-band CA
For inter-band carrier aggregation with one uplink carrier assigned to one NR band, the transmitter power requirements in clause 6.2 apply.
For inter-band carrier aggregation with uplink assigned to two NR 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 defined as the sum of maximum output power from each UE antenna connector. The period of measurement shall be at least one sub frame (1 ms). The maximum output power is specified in Table 6.2F.1.3A-1.
Table 6.2F.1A.1-1 UE Power Class for uplink inter-band CA (two bands)
	Uplink CA Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance
(dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	CA_n46A-n48A
	
	
	
	
	23
	+2/-32
	
	



6.2F.1D	UE maximum output power for UL MIMO
6.2F.1D.1	UE maximum output power for inter-band CA
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the maximum output power for any transmission bandwidth within the channel bandwidth is specified in 6.2F.1D-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors. The period of measurement shall be at least one sub frame (1 ms).
The requirements shall be met with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: ]. DCI Format for UE configured in PUSCH transmission mode for uplink single-user MIMO shall be used.
Table 6.2F.1D-1 UE Power Class for UL MIMO in closed loop spatial multiplexing scheme 
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 5 (dBm)
	Tolerance (dB)

	n46
	
	
	
	
	
	
	20
	+2/-3

	n96
	
	
	
	
	
	
	20
	+2/-3

	n102
	
	
	
	
	
	
	20
	+2/-3

	NOTE 1:	Power class 5 is default power class unless otherwise stated.



For UE support uplink full power transmission (ULFPTx) for UL MIMO, the maximum output power requirements specified in Table 6.2F.1D-1 shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode. 
[bookmark: _Toc61367408][bookmark: _Toc61372791][bookmark: _Toc68230732][bookmark: _Toc69084145][bookmark: _Toc75467155][bookmark: _Toc76509177][bookmark: _Toc76718167][bookmark: _Toc83580477][bookmark: _Toc84404986][bookmark: _Toc84413595]6.2F.2	UE maximum output power reduction
For UE maximum output power reduction, the general requirements of clause 6.2.2 do not apply but instead the UE is allowed to reduce the maximum output power due to higher order modulations and transmit bandwidth configurations for power class 5 according to Table 6.2F.2-1 and Table 6.2F.2-2.
Table 6.2F.2-1 Maximum power reduction (MPR) for shared spectrum access UE power class 5
	Pre-coding
	Modulation
	RB Allocation

	
	
	Full2 (dB)
	Partial3 (dB)

	DFT-s-ODFM
	Pi/2 BPSK4
	≤ 1.5
	≤ 2.5

	
	QPSK
	≤ 1.5
	≤ 2.5

	
	16 QAM
	≤ 2.0
	≤ 3.0

	
	64 QAM
	≤ 3.5
	≤ 4.5

	
	256 QAM
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 3.5
	≤ 3.5

	
	16 QAM
	≤ 4.0
	≤ 4.0

	
	64 QAM
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 7.0
	≤ 7.0

	NOTE 1:	The MPR shall apply to all SCS in all active 20 MHz sub-bands contiguously allocated in the channel.  The MPR applies to interlaced allocations with uplink resource allocation type 2 as specified in TS 38.214 [10].
NOTE 2:	Full RB allocation MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and sub-bands are transmitted according to configuration A in Table 6.2F.2-2.
NOTE 3:	Partial RB allocation MPR applies when one or more RB’s in one or more sub-bands are not allocated or when the transmitted sub-bands for wideband operation are transmitted according to configuration B in Table 6.2F.2-2.
NOTE 4:	Applicable to Pi/2-BPSK modulation when IE powerBoostPi2BPSK is set to 0.



Table 6.2F.2-2 MPR mapping for wideband operation
	Wideband operation channel bandwidth (MHz)
	Sub-band configuration

	
	A
	B

	40
	11
	10, 01

	60
	111, 011, 110, 001, 010, 100
	None

	80
	1111, 0111, 1110, 0110, 0001, 1000
	1100, 0011, 0100, 0010

	NOTE 1:	The sub-band configuration is represented as a bitmap where ‘1’ indicates that a sub-band is transmitted and ‘0’ indicates a sub-band is not transmitted.  The bitmap is ordered with MSB mapped to the lowest frequency sub-band and LSB mapped to highest frequency sub-band within the wideband channel.



For the UE maximum output power modified by MPR, the power limits specified in clause 6.2F.4 apply.
[bookmark: _Toc61367409][bookmark: _Toc61372792][bookmark: _Toc68230733][bookmark: _Toc69084146][bookmark: _Toc75467156][bookmark: _Toc76509178][bookmark: _Toc76718168][bookmark: _Toc83580478][bookmark: _Toc84404987][bookmark: _Toc84413596]6.2F.2A	UE maximum output power reduction for CA
[bookmark: _Toc61367410][bookmark: _Toc61372793][bookmark: _Toc68230734][bookmark: _Toc69084147][bookmark: _Toc75467157][bookmark: _Toc76509179][bookmark: _Toc76718169][bookmark: _Toc83580479][bookmark: _Toc84404988][bookmark: _Toc84413597]6.2F.2A.1	UE maximum output power reduction for inter-band CA
For inter-band carrier aggregation with uplink assigned to two bands, the requirements in clause 6.2.2 apply for the NR uplink carrier and clause 6.2F.2 for the carrier operating with shared spectrum access.
[bookmark: _Toc61367411][bookmark: _Toc61372794][bookmark: _Toc68230735][bookmark: _Toc69084148][bookmark: _Toc75467158][bookmark: _Toc76509180][bookmark: _Toc76718170][bookmark: _Toc83580480][bookmark: _Toc84404989][bookmark: _Toc84413598][bookmark: _GoBack]6.2F.2D	UE maximum output power reduction for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the allowed Maximum Power Reduction (MPR) for the maximum output power in Table 6.2F.1D-1 is specified in 6.2F.2-1. The requirements shall be met with UL MIMO configurations defined in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connectors.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the allowed MPR for the maximum output power in Table 6.2F.1D-1 is specified in 6.2F.2-1, and the requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
The same MPR requirements shall be applicable to UE with 1-layer UL MIMO transmission (either with or without ULPFTx) as with the UL MIMO configurations of using 2-layer UL MIMO transmission with codebook of[image: ].
For the UE maximum output power modified by MPR, the power limits specified in clause 6.2D.4 apply.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2F.2 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
6.2F.3	UE additional maximum output power reduction
[bookmark: _Toc61367412][bookmark: _Toc61372795][bookmark: _Toc68230736][bookmark: _Toc69084149][bookmark: _Toc75467159][bookmark: _Toc76509181][bookmark: _Toc76718171][bookmark: _Toc83580481][bookmark: _Toc84404990][bookmark: _Toc84413599]6.2F.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 6.2F.1-1. Unless stated otherwise, the total reduction to UE maximum output power is max(MPR, A-MPR) where MPR is defined in clause 6.2F.2.
Table 6.2F.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. The mapping of NR frequency band numbers and values of the additionalSpectrumEmission to network signalling labels is specified in Table 6.2F.3.1-1A.
Table 6.2F.3.1-1: Additional maximum power reduction (A-MPR)
	Network signalling label
	Requirements (clause)
	NR Band
	Channel bandwidth (MHz)
	Resources blocks (NRB)
	A-MPR (clause)

	NS_01
	
	n46, n96
	20, 40, 60, 80
	
	N/A

	NS_28
	
	n46
	20, 40, 60, 80
	
	6.2F.3.2

	NS_29
	
	n46
	20, 40, 60, 80
	
	6.2F.3.3

	NS_30
	
	n46
	20, 40, 60, 80
	
	6.2F.3.4

	NS_31
	
	n46
	20, 40, 60, 80
	
	6.2F.3.5

	NS_53
	
	n96
	20, 40, 60, 80
	
	6.2F.3.6

	NS_54
	
	n96
	20, 40, 60, 80
	
	6.2F.3.7

	NOTE 1:	The A-MPR shall apply to all active 20 MHz sub-bands contiguously allocated in the channel.



[The NS_01 label with the field additionalPmax [7] absent is default for all NR bands.]
Table 6.2F.3.1-1A: Mapping of network signaling label
	NR band
	Value of additionalSpectrumEmission

	
	0
	1
	2
	3
	4
	5
	6
	7

	n46
	NS_01
	NS_28
	NS_29
	NS_30
	NS_31
	
	
	

	n96
	NS_01
	NS_53
	NS_54
	
	
	
	
	

	NOTE:	additionalSpectrumEmission corresponds to an information element of the same name defined in clause 6.3.2 of TS 38.331 [7].



[bookmark: _Toc61367413][bookmark: _Toc61372796][bookmark: _Toc68230737][bookmark: _Toc69084150][bookmark: _Toc75467160][bookmark: _Toc76509182][bookmark: _Toc76718172][bookmark: _Toc83580482][bookmark: _Toc84404991][bookmark: _Toc84413600]6.2F.3.2	A-MPR for NS_28
When "NS_28" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.2-1.
Table 6.2F.3.2-1: A-MPR for NS_28 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full (dB)
	Partial (dB)
	Full/Partial

	DFT-s-ODFM
	QPSK
	≤ 4.0
	≤ 6.0
	See Table 6.2F.2-1

	
	16 QAM
	≤ 4.5
	≤ 6.0
	

	
	64 QAM
	≤ 4.5
	≤ 6.5
	

	
	256 QAM
	≤ 5.5
	≤ 6.5
	

	CP-OFDM
	QPSK
	≤ 6.0
	≤ 7.0
	

	
	16 QAM
	≤ 6.0
	≤ 7.5
	

	
	64 QAM
	≤ 6.5
	≤ 7.5
	

	
	256 QAM
	≤ 7.0
	≤ 7.5
	

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5190, 5210, 5290, 5310, 5510, and 5530 MHz.  
NOTE 3:	Applicable for all valid channels other than those enumerated under NOTE 2.



[bookmark: _Toc61367414][bookmark: _Toc61372797][bookmark: _Toc68230738][bookmark: _Toc69084151][bookmark: _Toc75467161][bookmark: _Toc76509183][bookmark: _Toc76718173][bookmark: _Toc83580483][bookmark: _Toc84404992][bookmark: _Toc84413601]6.2F.3.3	A-MPR for NS_29
When "NS_29" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.3-1.
Table 6.2F.3.3-1: A-MPR for NS_29 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz, 80 MHz

	
	
	Full/Partial
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 2.0
	≤ 4.0
	≤ 4.0
	≤ 6.0

	
	16 QAM
	
	≤ 2.5
	≤ 4.0
	≤ 4.0
	≤ 6.0

	
	64 QAM
	
	≤ 3.5
	≤ 4.0
	≤ 4.5
	≤ 6.0

	
	256 QAM
	
	≤ 5.0
	≤ 5.5
	≤ 5.5
	≤ 6.0

	CP-OFDM
	QPSK
	
	≤ 3.5
	≤ 4.5
	≤ 4.0
	≤ 6.0

	
	16 QAM
	
	≤ 4.0
	≤ 4.5
	≤ 4.0
	≤ 6.0

	
	64 QAM
	
	≤ 5.5
	≤ 5.0
	≤ 5.5
	≤ 6.5

	
	256 QAM
	
	≤ 7.0
	≤ 6.5
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.



[bookmark: _Toc61367415][bookmark: _Toc61372798][bookmark: _Toc68230739][bookmark: _Toc69084152][bookmark: _Toc75467162][bookmark: _Toc76509184][bookmark: _Toc76718174][bookmark: _Toc83580484][bookmark: _Toc84404993][bookmark: _Toc84413602]6.2F.3.4	A-MPR for NS_30
When "NS_30" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.4-1.
Table 6.2F.3.4-1: A-MPR for NS_30 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)
	RB Allocation (Note 4)

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full/Partial

	DFT-s-ODFM
	QPSK
	≤ 9.0
	≤ 15.0
	≤ 2.5
	≤ 5.0
	See Table 6.2F.2-1

	
	16 QAM
	≤ 9.0
	≤ 15.5
	≤ 3.0
	≤ 5.0
	

	
	64 QAM
	≤ 9.0
	≤ 15.5
	≤ 4.5
	≤ 5.5
	

	
	256 QAM
	≤ 9.0
	≤ 16.0
	≤ 5.5
	≤ 5.5
	

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 14.0
	≤ 4.0
	≤ 6.0
	

	
	16 QAM
	≤ 9.5
	≤ 14.5
	≤ 4.0
	≤ 6.0
	

	
	64 QAM
	≤ 9.5
	≤ 15.0
	≤ 5.5
	≤ 6.5
	

	
	256 QAM
	≤ 9.5
	≤ 15.0
	≤ 7.0
	≤ 7.0
	

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5160, 5340, 5480, and 5700 MHz, 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5170, 5190, 5310, 5330, 5490, and 5510 MHz, 60 MHz channels centered at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5680 MHz, and 80 MHz channels centered at the nearest NR-ARFCN corresponding to 5190, 5210, 5290, 5310, 5510, and 5530 MHz.
NOTE 3:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5180 and 5320 MHz, and 40 MHz channels centered at the nearest NR-ARFCN corresponding to 5230 and 5270 MHz.
NOTE 4:	Applicable for all valid channels other than those enumerated under NOTE 2 and NOTE 3.



[bookmark: _Toc61367416][bookmark: _Toc61372799][bookmark: _Toc68230740][bookmark: _Toc69084153][bookmark: _Toc75467163][bookmark: _Toc76509185][bookmark: _Toc76718175][bookmark: _Toc83580485][bookmark: _Toc84404994][bookmark: _Toc84413603]6.2F.3.5	A-MPR for NS_31
When "NS_31" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.5-1.
Table 6.2F.3.5-1: A-MPR for NS_31 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 4.0
	≤ 6.5

	
	16 QAM
	
	≤ 4.0
	≤ 6.5

	
	64 QAM
	
	≤ 4.0
	≤ 6.5

	
	256 QAM
	
	≤ 5.0
	≤ 6.5

	CP-OFDM
	QPSK
	
	≤ 5.5
	≤ 6.5

	
	16 QAM
	
	≤ 5.5
	≤ 7.0

	
	64 QAM
	
	≤ 5.5
	≤ 7.0

	
	256 QAM
	
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for 20 MHz channels centered at the nearest NR-ARFCN corresponding to 5180, 5200, 5220, 5280, 5300, 5320, 5500, 5520, 5540, 5560, 5580, 5600, 5620, 5640, 5660, 5680, 5745, 5765, 5785, and 5805 MHz.
NOTE 3:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 2.


[bookmark: _Hlk49249408]
[bookmark: _Toc61367417][bookmark: _Toc61372800][bookmark: _Toc68230741][bookmark: _Toc69084154][bookmark: _Toc75467164][bookmark: _Toc76509186][bookmark: _Toc76718176][bookmark: _Toc83580486][bookmark: _Toc84404995][bookmark: _Toc84413604]6.2F.3.6	A-MPR for NS_53
When "NS_53" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.6-1.
Table 6.2F.3.6-1: A-MPR for NS_53 power class 5
	Pre-coding
	Modulation
	Channel bandwidth (Sub-band allocation) / RB Allocation

	
	
	20 MHz
	40 MHz
	60 MHz
	80 MHz

	
	
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 3.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 5.0
	≤ 7.0
	≤ 5.0
	≤ 5.5

	CP-OFDM
	QPSK
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	16 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 4.5
	≤ 6.5
	≤ 4.0
	≤ 5.5

	
	64 QAM
	≤ 9.0
	≤ 12.0
	≤ 6.5
	≤ 8.5
	≤ 5.5
	≤ 6.5
	≤ 5.5
	≤ 5.5

	
	256 QAM
	≤ 9.0
	≤ 12.0
	≤ 7.0
	≤ 8.5
	≤ 7.0
	≤ 7.0
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated but when all sub-bands within the channel are transmitted.  When not all sub-bands within the channel are transmitted, the A-MPR associated with the channel bandwidth according to the bandwidth of the contiguously transmitted sub-bands and according to the allocation type applies.
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When "NS_54" is indicated in the cell, the A-MPR is specified in Table 6.2F.3.7-1.
Table 6.2F.3.7-1: A-MPR for NS_54 power class 5
	Pre-coding
	Modulation
	RB Allocation (Note 2)
	RB Allocation (Note 3)

	
	
	Full/Partial
	Full (dB)
	Partial (dB)

	DFT-s-ODFM
	QPSK
	See Table 6.2F.2-1
	≤ 2.5
	≤ 5.0

	
	16 QAM
	
	≤ 3.0
	≤ 5.0

	
	64 QAM
	
	≤ 3.5
	≤ 5.0

	
	256 QAM
	
	≤ 5.0
	≤ 6.0

	CP-OFDM
	QPSK
	
	≤ 4.5
	≤ 6.0

	
	16 QAM
	
	≤ 4.5
	≤ 6.0

	
	64 QAM
	
	≤ 5.5
	≤ 6.0

	
	256 QAM
	
	≤ 7.0
	≤ 7.0

	NOTE 1:	Full allocation A-MPR applies when all RB’s in a 20 MHz channel or all RB’s in all sub-bands for wideband operation are fully allocated and all sub-bands are transmitted.  Partial allocation A-MPR applies when one or more RB’s in one or more sub-bands are not allocated or when not all transmitted sub-bands for wideband operation are transmitted.
NOTE 2:	Applicable for all valid channels and bandwidths other than those enumerated in NOTE 3.
NOTE 3:	Applicable for 40 MHz channels centered at the nearest NR-ARFCN corresponding to [5965 MHz], 60 MHz channels centered at the nearest NR-ARFCN corresponding to [5975 and 5995 MHz], and 80 MHz channels centered at the nearest NR-ARFCN corresponding to [5985 MHz].
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For inter-band carrier aggregation with uplink assigned to two bands, the requirements in clause 6.2.3 apply for the NR uplink carrier and clause 6.2F.3 for the carrier operating with shared spectrum access.
6.2F.3D	UE additional maximum output power reduction for UL MIMO
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the A-MPR values specified in clause 6.2F.3 shall apply to the maximum output power specified in 6.2F.1D-1. The requirements shall be met with the UL MIMO configurations specified in Table 6.2D.1-2. For UE supporting UL MIMO, the maximum output power is defined as the sum of the maximum output power from both UE antenna connector. 
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the A-MPR values specified in clause 6.2F.3 shall apply to the maximum output power specified in Table 6.2F.1D-1. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
For the UE maximum output power modified by A-MPR, the power limits specified in clause 6.2D.4 apply.
If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.4 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
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The requirements for configured maximum output power in clause 6.2.4 apply.
6.2F.4D	Configured transmitted power UL MIMO
For UE supporting UL MIMO, the transmitted power is configured per each UE.
The definitions of configured maximum output power PCMAX,c, the lower bound PCMAX_L,c, and the higher bound PCMAX_H,c specified in clause 6.2.4 shall apply to UE supporting UL MIMO, where
-	PPowerClass, ΔPPowerClass and ∆TC,c are specified in clause 6.2.4 unless otherwise stated;
-	MPRc is specified in clause 6.2F.2D;
-	A-MPRc is specified in clause 6.2F.3.
The measured configured maximum output power PUMAX,c for serving cell c shall be within the following bounds:
PCMAX_L,c  –  MAX{TL, T LOW(PCMAX_L,c)}  ≤  PUMAX,c  ≤  PCMAX_H,c  +  T HIGH(PCMAX_H,c)
where TLOW(PCMAX_L,c) and THIGH(PCMAX_H,c) are defined as the tolerance and applies to PCMAX_L,c and PCMAX_H,c separately, while TL is the absolute value of the lower tolerance in Table 6.2D.1-1 for the applicable operating band.
For UE with two transmit antenna connectors in closed-loop spatial multiplexing scheme, the tolerance is specified in Table 6.2D.4-1. The requirements shall be met with UL MIMO configurations specified in Table 6.2D.1-2.
For UE support uplink full power transmission (ULFPTx) for UL MIMO, the tolerance is specified in Table 6.2D.4-1. The requirements shall be met with the PUSCH configurations specified in Table 6.2D.1-3, based upon UE’s support of uplink full power transmission mode.
Table 6.2D.4-1: PCMAX,c tolerance in closed-loop spatial multiplexing scheme
	PCMAX,c
(dBm)
	Tolerance
TLOW(PCMAX_L,c) (dB)
	Tolerance
THIGH(PCMAX_H,c) (dB)

	PCMAX,c = 26
	3.0
	2.0

	23 ≤ PCMAX,c < 26
	3.0
	2.0

	22 ≤ PCMAX,c < 23
	5.0
	2.0

	21 ≤ PCMAX,c < 22
	5.0
	3.0

	20 ≤ PCMAX,c < 21
	6.0
	4.0

	16 ≤ PCMAX,c < 20
	5.0

	11 ≤ PCMAX,c < 16
	6.0

	-40 ≤ PCMAX,c < 11
	7.0



If UE is scheduled for single antenna-port PUSCH transmission by DCI format 0_0 or by DCI format 0_1 for single antenna port codebook based transmission, the requirements in clause 6.2.4 apply for the power class as indicated by the ue-PowerClass field in capability signaling.
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