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***************************** Start of changes ************************************
[bookmark: _Toc21344233][bookmark: _Toc29801717][bookmark: _Toc29802141][bookmark: _Toc29802766][bookmark: _Toc36107508][bookmark: _Toc37251267][bookmark: _Toc45888069][bookmark: _Toc45888668][bookmark: _Toc61367309][bookmark: _Toc61372692][bookmark: _Toc68230632][bookmark: _Toc69084045][bookmark: _Toc75467054][bookmark: _Toc76509076][bookmark: _Toc76718066][bookmark: _Toc83580376][bookmark: _Toc84404885][bookmark: _Toc84413494]6.2.1	UE maximum output power
The following UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth of NR carrier unless otherwise stated. The period of measurement shall be at least one sub frame (1ms).
Table 6.2.1-1: UE Power Class
	NR
band
	Class 1 (dBm)
	Tolerance (dB)
	Class 1.5 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)

	n1
	
	
	
	
	26
	+2/-3
	23
	±2

	n2
	
	
	
	
	
	
	23
	±23

	n3
	
	
	
	
	26
	+2/-33
	23
	±23

	n5
	
	
	
	
	
	
	23
	±2

	n7
	
	
	
	
	
	
	23
	±23

	n8
	
	
	
	
	26
	+2/-33
	23
	±23

	n12
	
	
	
	
	
	
	23
	±23

	n13
	
	
	
	
	
	
	23
	±2

	n14
	316
	+2/-3
	
	
	
	
	23
	±2

	n18
	
	
	
	
	
	
	23
	±2

	n20
	
	
	
	
	
	
	23
	±23

	n24
	
	
	
	
	
	
	23
	+2/-33

	n25
	
	
	
	
	26
	+2/-33
	23
	±23

	n26
	
	
	
	
	
	
	23
	±23

	n28
	
	
	
	
	
	
	23
	+2/-2.5

	n30
	
	
	
	
	
	
	23
	±2

	n31
	316
	+2/-3
	
	
	
	
	23
	±2

	n34
	
	
	295
	+2/-3
	26
	+2/-3
	23
	±2

	n38
	
	
	
	
	
	
	23
	±2

	n39
	
	
	
	
	26
	+2/-3
	23
	±2

	n40
	
	
	295
	+2/-3
	26
	+2/-3
	23
	±2

	n41
	316
	+2/-3
	295
	+2/-33
	26
	+2/-33
	23
	±23

	n47
	
	
	
	
	
	
	23
	±2

	n48
	
	
	
	
	
	
	23
	+2/-3

	n50
	
	
	
	
	
	
	23
	±2

	n51
	
	
	
	
	
	
	23
	±2

	n53
	
	
	
	
	
	
	23
	±2

	n54
	
	
	
	
	
	
	23
	±2

	n65
	
	
	
	
	
	
	23
	±2

	n66
	
	
	
	
	26
	+2/-3
	23
	±2

	n70
	
	
	
	
	26
	+2/-3
	23
	±2

	n71
	316
	+2/-3
	
	
	26
	+2/-3
	23
	+2/-2.5

	n72
	316
	+2/-3
	
	
	
	
	23
	±2

	n74
	
	
	
	
	
	
	23
	±2

	n77
	316
	+2/-3
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n78
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n79
	
	
	295
	+2/-3
	26
	+2/-3
	23
	+2/-3

	n80
	
	
	
	
	26
	+2/-33
	23
	±23

	n81
	
	
	
	
	
	
	23
	±2

	n82
	
	
	
	
	
	
	23
	±2

	n83
	
	
	
	
	
	
	23
	+2/-2.5

	n84
	
	
	
	
	26
	+2/-3
	23
	±2

	n85
	316
	+2/-3
	
	
	
	
	23
	±23

	n86
	
	
	
	
	
	
	23
	±2

	n89
	
	
	
	
	
	
	23
	±2

	n91
	
	
	
	
	
	
	23
	±23, 4

	n92
	
	
	
	
	
	
	23
	±23, 4

	n93
	
	
	
	
	
	
	23
	±23, 4

	n94
	
	
	
	
	
	
	23
	±23, 4

	n95
	
	
	
	
	26
	+2/-3
	23
	±2

	n97
	
	
	
	
	26
	+2/-3
	23
	±2

	n98
	
	
	
	
	26
	+2/-3
	23
	±2

	n99
	
	
	
	
	
	
	23
	+2/-33

	n100
	316
	+2/-3
	
	
	
	
	23
	±2

	n101
	316
	+2/-3
	
	
	
	
	23
	±2

	n104
	
	
	
	
	26
	+2/-3
	23
	+2/-3

	n105
	
	
	
	
	
	
	23
	+2/-2.5

	n106
	
	
	
	
	
	
	23
	±2

	n109
	
	
	
	
	
	
	23
	±23, 4

	NOTE 1:	PPowerClass is the maximum UE power specified without taking into account the tolerance
NOTE 2:	Power class 3 is default power class unless otherwise stated
NOTE 3:	Refers to the transmission bandwidths confined within FUL_low and FUL_low + 4 MHz or FUL_high – 4 MHz and FUL_high, the maximum output power requirement is relaxed by reducing the lower tolerance limit by 1.5 dB.
NOTE 4:	The maximum output power requirement is relaxed by reducing the lower tolerance limit by 0.3 dB
NOTE 5:	Achieved via dual Tx
NOTE 6:	Generally, PC1 UE is not targeted for smartphone form factor. The UE power class 1 requirements for Band n14 are applicable for public safety scenario only.



If a UE supports a different power class than the default UE power class for the band and the supported power class enables the higher maximum output power than that of the default power class:
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 50% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC2-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and half the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the default power class or lower;
-	shall apply all requirements for the default power class to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else if the UE does not support a power class with higher maximum output power than PC2; or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is absent and the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 25% (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC2-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than 0.5*maxUplinkDutyCycle-PC2-FR1 (The exact evaluation period is no less than one radio frame); or
-	if the field of UE capability maxUplinkDutyCycle-PC1dot5-MPE-FR1 is not absent and the percentage of uplink symbols transmitted in a certain evaluation period is larger than maxUplinkDutyCycle-PC1dot5-MPE-FR1 as defined in TS 38.306 (The exact evaluation period is no less than one radio frame); or
-	if the IE P-Max as defined in TS 38.331 [7] is provided and set to the maximum output power of the power class 2 or lower;
-	shall apply all requirements for power class 2 to the supported power class and set the configured transmitted power as specified in clause 6.2.4;
-	else shall apply all requirements for the supported power class and set the configured transmitted power as specified in clause 6.2.4.

***************************** No changes ************************************
[bookmark: _Toc21344237][bookmark: _Toc29801721][bookmark: _Toc29802145][bookmark: _Toc29802770][bookmark: _Toc36107512][bookmark: _Toc37251271][bookmark: _Toc45888073][bookmark: _Toc45888672][bookmark: _Toc61367313][bookmark: _Toc61372696][bookmark: _Toc68230636][bookmark: _Toc69084049][bookmark: _Toc75467058][bookmark: _Toc76509080][bookmark: _Toc76718070][bookmark: _Toc83580380][bookmark: _Toc84404889][bookmark: _Toc84413498]6.2.3.2	A-MPR for NS_04
For NS_04, A-MPR is not added to MPR. Also, when NS_04 is signalled, MPR shall be set to zero in the PCMAX equations to avoid double counting MPR.
For power Class 1.5, 2 and 3, aAllowed maximum power reduction is defined as A-MPR = max(MPR, A-MPR'),
Note that A-MPR' = 0 dB means only MPR is applied,
where A-MPR' is defined as

if RBstart ≤ fstart,max,IMD3 / (12SCS) and LCRB ≤ AWmax,IMD3 / (12SCS) and FC - BWChannel/2 < FUL_low + offsetIMD3,
then
	the A-MPR' is defined according to Table 6.2.3.2-2 PC3_A2 relative to 23 dBm for power class 3,  PC2_A4 relative to 26 dBm for power class 2, and PC1.5_A6 relative to 29 dBm for power class 1.5,
else,
if RBstart ≤ LCRB/2 + start / (12SCS) and LCRB ≤ AWmax,regrowth / (12SCS) and FC - BWChannel/2 < FUL_low + offsetregrowth,
then
	the A-MPR' is defined according to Table 6.2.3.2-2 PC3_A1 relative to 23 dBm for power class 3,  PC2_A3 relative to 26 dBm for power class 2, , and PC1.5_A5 relative to 29 dBm for power class 1.5,
else
	A-MPR' = 0 dB and apply MPR.

With the parameters defined in Table 6.2.3.2-1. 

[bookmark: _Ref509480096]Table 6.2.3.2-1: Parameters for region edges and frequency offsets (Power Class 1.5, 2 and 3)
	Parameter
	Symbol
	Value
	Related condition

	
	
	CP-OFDM
	DFT-s-OFDM
	

	Max allocation start in IMD3 region
	fstart,max,IMD3
	0.33 BWChannel
	RBstart ≤ fstart,max,IMD3 / (12SCS)

	Max allocation BW in IMD3 region
	AWmax,IMD3
	4 MHz
	LCRB ≤ AWmax,IMD3 / (12SCS)

	Freq. offset required to avoid A-MPR in IMD3 region
	offsetIMD3
	BWChannel – 6 MHz
	FC - BWChannel/2 ≥ FUL_low + offsetIMD3

	Right edge of regrowth region
	start
	0.08 BWChannel
	RBstart ≤ LCRB/2 + start / (12SCS)

	Max allocation BW in regrowth region
	AWmax,regrowth
	100 MHz
	LCRB ≤ Min(LCRB,Max, AWmax,regrowth / (12SCS))

	Freq. offset required to avoid A-MPR in regrowth region
	offsetregrowth
	Max (10 MHz, 0.25* BWChannel MHz)
	Max (10 MHz, 0.45* BWChannel MHz)
	FC - BWChannel/2 ≥ FUL_low + offsetregrowth


[bookmark: _Ref509450514]
Table 6.2.3.2-2: A-MPR' values Access (Power Class1.5, 2 and 3)
	Modulation/Waveform
	A-MPR' (dB)

	
	PC3_A1
	PC3_A2
	PC2_A3
	PC2_A4
	PC1.5_A51
	PC1.5_A61

	DFT-s-OFDM
	Pi/2-BPSK
	≤ 3.5
	≤ 3.5
	≤ 3.5
	≤ 5.5
	≤ 5
	≤ 7

	
	QPSK
	≤ 4
	≤ 4
	≤ 4.5
	≤ 6
	≤ 6
	≤ 7.5

	
	16 QAM
	≤ 4
	≤ 4
	≤ 5
	≤ 6
	≤ 6.5
	≤ 7.5

	
	64 QAM
	≤ 4
	≤ 4.5
	≤ 5
	≤ 6.5
	≤ 6.5
	≤ 8

	
	256 QAM
	≤ 4.5
	≤ 6
	≤ 6.5
	≤ 8
	≤ 8
	≤ 9.5

	CP-OFDM
	QPSK
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 7.5
	≤ 8
	≤ 9

	
	16 QAM
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 7.5
	≤ 8
	≤ 9

	
	64 QAM
	≤ 5.5
	≤ 5.5
	≤ 6.5
	≤ 7.5
	≤ 8
	≤ 9

	
	256 QAM
	≤ 6.5
	≤ 8
	≤ 7.5
	≤ 10
	≤ 9
	≤ 11.5

	NOTE 1:	PC1.5 assumes dual Tx.



For Power Class 1, NS_04 A-MPR is defined as 
A-MPR = max(MPR, A-MPRregrowth, A-MPRIMD3, A-MPRCIM3, A-MPRedge).
A-MPRregrowth is obtained from Table 6.2.3.2-3 in terms of total guard bandwidth (TGBW). The TGBW is defined as the frequency distance between the RB allocation and the additional spurious emission limit defined in Table 6.5.3.3.1-1, i.e.,
,
where

is the lower edge frequency of the RB allocation,  is the channel centre frequency,  is the channel bandwidth, and  is the minimum guard bandwidth defined in Table 5.3.3-1. 

Table 6.2.3.2-3: A-MPRregrowth for NS_04 (Power Class 1)
	TGBW range
	A-MPRregrowth *(dB)

	G0dB(BWalloc)  TGBW
	0

	G1dB(BWalloc)  TGBW < G0dB(BWalloc)
	1

	G2dB(BWalloc)  TGBW < G1dB(BWalloc)
	2

	G3dB(BWalloc)  TGBW < G2dB(BWalloc)
	3

	G4dB(BWalloc)  TGBW < G3dB(BWalloc)
	4

	G5dB(BWalloc)  TGBW < G4dB(BWalloc)
	5

	TGBW < G5dB(BWalloc)
	6



Each function  defines the required minimum total guard bandwidth for A-MPR value  and is defined as
,
where  is the allocation bandwidth, and , , and  are obtained from Table 6.2.3.2-4 for each combination of waveform, modulation, and back-off value . 

Table 6.2.3.2-4: Polynomial coefficients for determining the required 
total guard bandwidth for each value of A-MPRregrowth (Power Class 1)
	Waveform
	Modulation
	Back-off value A [dB] / Polynomial coefficients C2, C1, C0 [MHz]

	
	
	0
	1
	2
	3
	4
	5
	6

	DFT-s-OFDM
	Pi/2-BPSK
	-3,
40,
10
	-91,
98,
0
	-248,
143,
-9
	-2148,
604,
-40
	0,0,0
	N/A
	N/A

	
	QPSK
	-27,
71,
1
	-49,
73,
0
	-76,
76,
-3
	-108,
62,
-3
	0,0,0
	N/A
	N/A

	
	16-QAM
	-34,
81,
-1
(NOTE 1)
	-57,
92,
-5
	-69,
82,
-5
	-119,
79,
-5
	0,0,0
	N/A
	N/A

	
	64-QAM
	-23,
74,
-1
(NOTE 1)
	-61,
91,
-4
(NOTE 1)
	-84,
92,
-5
	-116,
80,
-5
	0,0,0
	N/A
	N/A

	
	256-QAM
	0, 0, 0
(NOTE 2)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	CP-OFDM
	QPSK
	-32,
81,
-2
(NOTE 1)
	-36,
77,
-3
	-40,
70,
-3
	-52,
67,
-3
	-67,
60,
-3
	-101,
56,
-4
	0,0,0

	
	16-QAM
	-31,
80,
-2
(NOTE 1)
	-32,
72,
-2
(NOTE 1)
	-36,
66,
-2
	-48,
62,
-2
	-66,
58,
-2
	-108,
60,
-4
	0,0,0

	
	64-QAM
	-28,
78,
-2
(NOTE 1)
	-33,
73,
-2
(NOTE 1)
	-36,
66,
-2
(NOTE 1)
	-48,
62,
-2
	-65,
58,
-2
	-124,
67,
-5
	0,0,0

	
	256-QAM
	0, 0, 0
(NOTE 2)
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	NOTE 1: Back-off value A is less than floor(MPR), thus this polynomial is irrelevant.
NOTE 2: For 256-QAM, always  A-MPRregrowth = 0.



For both OFDM and DFT-S-OFDM, A-MPRIMD3 =  
if  ; otherwise, A-MPRIMD3 = 0 dB.

For OFDM, A-MPRCIM3 =  dB if  ; 
otherwise, A-MPRCIM3 = 0.
For DFT-S-OFDM, A-MPRCIM3 = 3 dB if  and ; 
otherwise, A-MPRCIM3 = 0.
Here,  is the upper edge frequency of the RB allocation.

For both OFDM and DFT-S-OFDM, if , ,  and , A-MPRedge is defined in Table 6.2.3.2-5. Otherwise, A-MPRedge = 0 dB.

Table 6.2.3.2-5: A-MPRedge for NS_04  (Power Class 1)
	Waveform
	[MHz]
	 [MHz]
	A-MPR [dB]

	DFT-s-OFDM
	< 40
	N/A
	0

	
	40…90
	
	3.5

	
	100
	
	11

	OFDM
	< 90
	N/A
	0

	
	90
	 6.5
	3.5

	
	100
	 8
	11



***************************** End of changes ************************************

