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******************************** Start of changes ******************************************
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, the allowed maximum power reduction (MPR) is defined in Table 6.2.2-1 for channel bandwidths that meets both following criteria:

•
Channel bandwidth ≤ 100MHz.

•
Relative channel bandwidth ≤ 4% for TDD bands and ≤ 3% for FDD bands

Where relative channel bandwith = 2*BWChannel / (FUL_low  + FUL_high)  
Table 6.2.2-1 Maximum power reduction (MPR) for power class [2] and 3

	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	DFT-s-OFDM PI/2 BPSK
	≤1.2 1
	≤ 0.21

	
	02
	02

	DFT-s-OFDM QPSK
	≤ 1
	0

	DFT-s-OFDM 16 QAM
	≤ 2
	≤ 1

	DFT-s-OFDM 64 QAM
	≤ 2.5

	DFT-s-OFDM 256 QAM
	4.5

	CP-OFDM QPSK
	≤ 3
	≤ 1.5

	CP-OFDM 16 QAM
	≤ 3
	≤ 2

	CP-OFDM 64 QAM
	≤ 3.5

	CP-OFDM 256 QAM
	≤ 6.5

	Note 1: Applicable for a power class 3 capable UE operating in TDD mode with shaped PI/2 PBSK modulation and 50% or less slots in radio frame are used for UL transmission. 

Note 2: Applicable for UE operating in FDD mode, power class 2 UE operating in TDD mode or power class 3 UE operating in TDD mode if more than 50% of slots in radio frame are used for UL transmission.


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

NRBis 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 = LRB – 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

For the UE maximum output power modified by MPR, the power limits specified in subclause 6.2.5 apply.

******************************** Un-changed section ******************************************
6.2.4
Configured transmitted power
The UE is allowed to set its configured maximum output power PCMAX,f,c for carrier f of serving cell c in each slot. The configured maximum output power PCMAX,f,c is set within the following bounds:

PCMAX_L,f,c ≤  PCMAX,f,c  ≤  PCMAX_H,f,c with


PCMAX_L,f,c = MIN {PEMAX,c– ∆TC,c,  (PPowerClass – ΔPPowerClass) – MAX(MPRc + A-MPRc+ ΔTIB,c + ∆TC,c + ∆TRxSRS, P-MPRc) }

PCMAX_H,f,c = MIN {PEMAX,c,  PPowerClass – ΔPPowerClass }

where

-
PEMAX,c is the value given by IE P-Max for serving cell c, defined in TS 38.331[7]; 
-
 PEMAX,c is increased by + 3 dB for a power class 3 capable UE operating in TDD mode with shaped PI/2 BPSK modulation and 50% or less slots in radio frame are used for UL transmission when PEMAX,c ≥ 20 dBm.
-
PPowerClass is the maximum UE power specified in Table 6.2.1-1 without taking into account the tolerance specified in the Table 6.2.1-1;

-
ΔPPowerClass = 3 dB for a power class 2 capable UE operating in Band n41, when P-max of 23 dBm or lower is indicated or if the uplink/downlink configuration is 0 or 6 in the cell; otherwise, ΔPPowerClass = 0 dB;
-
 ΔPPowerClass = -3 dB for a power class 3 capable UE operating in TDD mode with shaped PI/2 BPSK modulation and 50% or less slots in radio frame are used for UL transmission;
-
∆TIB,c is the additional tolerance for serving cell c as specified in TS 38.101-3 subclause 6.2.6 and 6.2.7; ∆TIB,c = 0 dB otherwise;

-
∆TC,c is TBD;

-
MPRc and A-MPRc for serving cell c are specified in subclause 6.2.2 and subclause 6.2.3, respectively;
-
∆TRxSRS is 3 dB and is applied when UE transmits SRS to the antenna port that is designated as Rx port. For other SRS transmissions ∆TRxSRS is zero

P-MPRc is the allowed maximum output power reduction for

a)
ensuring compliance with applicable electromagnetic energy absorption requirements and addressing unwanted emissions / self desense requirements in case of simultaneous transmissions on multiple RAT(s) for scenarios not in scope of 3GPP RAN spduiecifications;

b)
ensuring compliance with applicable electromagnetic energy absorption requirements in case of proximity detection is used to address such requirements that require a lower maximum output power.

The UE shall apply P-MPRc for serving cell c only for the above cases. For UE conducted conformance testing P-MPRc shall be 0 dB

NOTE 1:
P-MPRc was introduced in the PCMAX,f,c equation such that the UE can report to the eNB the available maximum output transmit power. This information can be used by the eNB for scheduling decisions.

NOTE 2:
P-MPRc may impact the maximum uplink performance for the selected UL transmission path.

The PCMAX_L,f,c for carrier f of serving cell c is evaluated each slot.

The measured configured maximum output power PUMAX,f,c shall be within the following bounds:


PCMAX_L,f,c  –  MAX{TL,c, T(PCMAX_L,f,c)}  ≤  PUMAX,f,c  ≤  PCMAX_H,f,c  +  T(PCMAX_H,f,c).

where the tolerance T(PCMAX,f,c) for applicable values of PCMAX,f,c is specified in Table 6.2.4-1. The tolerance TL,c is the absolute value of the lower tolerance for the applicable operating band as specified in Table 6.2.1-1.

Table 6.2.4-1: PCMAX tolerance

	PCMAX,f,c  (dBm)
	Tolerance T(PCMAX,f,c) (dB)

	23 < PCMAX,c ≤ 33
	2.0

	21 ≤ PCMAX,c ≤ 23
	2.0

	20 ≤ PCMAX,c < 21
	2.5

	19 ≤ PCMAX,c < 20
	3.5

	18 ≤ PCMAX,c < 19
	4.0

	13 ≤ PCMAX,c < 18
	5.0

	8 ≤ PCMAX,c < 13
	6.0

	-40 ≤ PCMAX,c < 8
	7.0


******************************** Un-changed section ******************************************
6.4.2.4
EVM equalizer spectrum flatness

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex F) must meet a spectral flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the allocated uplink block. The basic measurement interval is the same as for EVM.


For unshaped modulated waveforms, the peak-to-peak variation of the EVM equalizer coefficients contained within the frequency range of the uplink allocation shall not exceed the maximum ripple specified in Table 6.4.2.4-1 for normal conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than [5] dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than [7] dB (see Figure 6.4.2.4-1).

The EVM equalizer spectral flatness shall not exceed the values specified in Table 6.4.2.4-2 for extreme conditions. For uplink allocations contained within both Range 1 and Range 2, the coefficients evaluated within each of these frequency ranges shall meet the corresponding ripple requirement and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than [6] dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than [10] dB (see Figure 6.4.2.4-1).

Table 6.4.2.4-1: Requirements for EVM equalizer spectrum flatness for unshaped modulations (normal conditions)

	Frequency range
	Maximum ripple [dB]

	FUL_Meas – FUL_Low ≥ [3] MHz and FUL_High – FUL_Meas ≥ [3] MHz 

(Range 1)
	[4] (p-p)

	FUL_Meas – FUL_Low < [3] MHz or FUL_High – FUL_Meas < [3] MHz 

(Range 2)
	[8] (p-p)

	NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1


Table 6.4.2.4-2: Minimum requirements for EVM equalizer spectrum flatness for unshaped modulations (extreme conditions)

	Frequency range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ [5] MHz and FUL_High – FUL_Meas ≥ [5] MHz 

(Range 1)
	[4] (p-p)

	FUL_Meas – FUL_Low < [5] MHz or FUL_High – FUL_Meas < [5] MHz 

(Range 2)
	[12] (p-p)

	NOTE 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.5-1
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Figure 6.4.2.4-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation of the coefficients indicated for unshaped modulations (the ETC minimum requirement are within brackets).
6.4.2.4.1 Requirements for pi/2 BPSK modulation with spectrum shaping
These requirements apply for power class 3 capable UE operating in TDD mode with shaped pi/2 BPSK modulation and 50% or less slots in radio frame are used for UL transmission. Othervise requirements for EVM equalizer spectrum flatness defined in clause 6.4.2.4 apply.

The EVM equalizer coefficients across the allocated uplink block shall be modified to fit inside the mask specified in Table 6.4.2.4-1 for normal conditions, prior to the calculation of EVM.
Table 6.4.2.4-1: Mask for EVM equalizer coefficients for pi/2 BPSK with spectrum shaping, normal conditions
	Frequency range
	Parameter 
	Maximum ripple [dB]

	F_meas – F_center ≤ X MHz or F_center – F_meas ≤ X MHz 

(Range 1)
	X1
	6 (p-p)

	F_meas – F_center > X MHz or F_center – F_meas > X MHz 

(Range 2)
	X2
	14 (p-p)

	NOTE 1:
F_meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

NOTE 2:
F_center refers to the center frequency of an allocated block of PRBs

NOTE 3:
X, in MHz, is equal to 25% of the bandwidth of the PRB allocation

NOTE 4:  See Figure 6.4.2.4-1 for description of X1, X2  
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Figure 6.4.2.4-1: The limits for EVM equalizer spectral flatness with the maximum allowed variation. F_center denotes the center frequency of the allocated block of PRBs. F_alloc denotes the bandwidth of the PRB allocation.
For pi/2 BPSK modulation the UE is allowed to employ spectral shaping and the shaping filter shall be restricted so that the impulse response of the filter shall meet
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 are the amplitude and phase response, respectively.
******************************** End of changes ******************************************
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