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LTE Band 25

Channel Bandwidth: 10 MHz
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LTE Band 25
Channel Bandwidth: 15 MHz
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LTE Band 25

Channel Bandwidth: 20 MHz
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45 Peak to Average Ratio

45.1 Limits of Peak to Average Ratio Measurement

In measuring transmissions in this band using an average power technique, the peak to-average ratio (PAR)
of the transmission may not exceed 13 dB.

45.2 Test Setup

Communication

Simulator Power Splitter | I: Spectrum Analyzer

20 dB Attenuation

P
EUT ad

45.3 Test Procedures

1. Setresolution/measurement bandwidth = signal’s occupied bandwidth;
2. Set the number of counts to a value that stabilizes the measured CCDF curve;
3. Record the maximum PAPR level associated with a probability of 0.1 %.
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45.4 Test Results

Average Power

31.57 dBm
59.06 % at 0dB

0.26 dB
0.48 dB
0.52dB
0.54 dB
0.55dB
0.55dB

0.55dB
32.12dBm

0.0001 %
Peak

E Peak to Average Ratio . Peak to Average Ratio
requenc requenc
Channel d J (dB) Channel d / (dB)
(MHz) (MHz)
GSM EDGE WCDMA
512 1850.2 0.45 3.55 9262 1852.4 3.20
661 1880.0 0.47 3.47 9400 1880.0 3.04
810 1909.8 0.52 3.44 9538 1907.6 3.00
E Peak to Average Ratio
requenc
Channel d J (dB)
(MHz)
CDMA
25 1851.25 3.22
600 1880.00 3.25
1175 1908.75 2.62
Spectrum Plot of Worst Value
GSM EDGE
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26.91 dBm
50.21 % at 0dB

2.71dB
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-
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—
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HSE 06:57:49 P Ja
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Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
e Peak to Average Ratio E Peak to Average Ratio
requenc requenc
Channel q Y (dB) Channel q ’ (dB)
(MHz) (MHz)

QPSK [16QAM [64QAM QPSK [16QAM [64QAM

18607 1850.7 4.48 5.30 6.05 18615 1851.5 4.39 5.18 6.03

18900 1880.0 4.59 5.38 6.12 18900 1880.0 4.49 5.25 6.13

19193 1909.3 4.02 4.92 5.76 19185 1908.5 4.20 5.03 5.86

Spectrum Plot of Worst Value
1.4 MHz / 64QAM | 3 MHz / 64QAM

[ Keysight Spectium Analyer - Power Stat CCOF | o futzim | | Keysight Spectium Analyzer - Power Stat CCDF || -crt

T y, ) 01:01:11 PMDec 23, 2017 T N y, ) 01:03:36 PM Dec 23, 2017
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6.1208 ‘ soocson e 61308 soocoon e
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6.47 B Freq Offset : 6.38 dB Freq Offset
6.49 dB 0.001 %, 0Hz L 6.40 dB 0Hz
6.51 dB 6.41dB
29.17 dBm 29.10 dBm

0.0001 % 0.0001 %

" 0dB

" 0dB
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LTE Band 2
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel q y (dB) Channel d y (dB)
(MHz) (MHz)
QPSK |16QAM |64QAM QPSK |16QAM |64QAM
18625 1852.5 4.40 5.17 5.98 18650 1855.0 4.35 5.15 5.95
18900 1880.0 441 5.21 6.10 18900 1880.0 4.31 5.11 6.03
19175 1907.5 4.20 4.99 577 19150 1905.0 4.03 4.82 5.57
Spectrum Plot of Worst Value
5 MHz / 64QAM 10 MHz / 64QAM
dB " Center Freq| dB " Center Freq|
0.0 0 0.0 0 0
0 ; 0 swo%;srmi 0 ; 6.0 e mnoo%zasrmi
0.0 0 Auto g Man| 0.0 dB 0 Auto g Man|
0.00 Freq Offset| 0.00 dB Freq Offset|
0.000 0.00 0 Hz| 0.000 a 0.00 0 Hz|
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Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel . J (dB) Channel - v (dB)
(MHz) (MHz)
QPSK [16QAM [64QAM QPSK [16QAM [64QAM
18675 1857.5 4.32 5.09 5.81 18700 1860.0 431 4,99 5.86
18900 1880.0 4.23 5.00 5.78 18900 1880.0 4.29 5.08 5.91
19125 1902.5 3.91 4.74 5.49 19100 1900.0 4.07 4.87 5.65
Spectrum Plot of Worst Value
15 MHz / 64QAM 20 MHz / 64QAM
_hmnwp-nmm-mw‘m"smccg i | i e _hmnwp-nmm-mw‘m"smccg i B | i |

RN R E Y. ] o 017 RN R E &
Center Freq 1.857500000 GHz e ee CH Ra i L=y Center Freq 1.880000000 GHz Gantar Freq: 1350000000 GHz Frequency
o n ou

Radi
_— Trig: Run unts:1.00 M/1.00 Mpt — Tri Rus ints:1.00 M/1.00 Mpt
#F Galn:Low en. #F Galn:Low #Atten: 30 dB

Average Power 100% Average Power 100 %

22.73 dBm eterponsfibint 22 56 dBm I~ Center Freq

1857500000 GHz. 1880000000 GHz

4245%at0dB| 0% £51%atodg| 10w

316 dB N ‘ 3.07 dB
5.26 dB | 5.09 dB
5.81dB ) 5.91dB o
6.11dB ! 6.17 dB —
6.14 dB 0.001 % L % 6.18dB 0.001 % 0Hz

6.16 dB 6.20 dB
28.89 dBm 28.76 dBm
0.0001 % 0dB * 0.0001 % 0dB
Info BW 25.000 MHz Info BW 25.000 MHz
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Frequency

E dhacion
Center Freq: 1.582500000 GHz Ra
Counts:1,00 M/1.00 Mpt

<L :
Center Freq 1.882500000 GHz
#F Gain:Low

Trig: Free Run
#Aten: 30 dB

Average Power
9 100 %,

Center Freq

1,882500000 GHz

21.53 dBm
44.62 % at 0dB

26.88 dBm

0.0001 % odB

Info BW 5.0000 MHz

LTE Band 25
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel . J (dB) Channel - v (dB)
(MHz) (MHz)

QPSK [16QAM [64QAM QPSK [16QAM [64QAM

26047 1850.7 4.14 4.94 4.86 26055 1851.5 4.02 4.86 4.75

26365 1882.5 4.38 5.15 5.09 26365 1882.5 4.25 5.10 491

26683 1914.3 4.06 4.73 4.64 26675 1913.5 3.87 4,72 4.47

Spectrum Plot of Worst Value
1.4 MHz / 16QAM 3 MHz / 16QAM

=~ hmnwp-nmm-mw‘m"smccg P ] | [ hmnwp-nmm-mw‘m"smccg | i |

dhacion
req: 1.852500000 GHz Frequency
n Cour

<L :
Center Freq 1.882500000 GHz Cen Radi
ints:1.00 M/1.00 Mpt

- Tri Ru
#FGain:Low #Atten: 30 dB

Average Power
9 100 %,

Center Freq

1,882500000 GHz

21.64 dBm
44.52 % at 0dB

284 dB
471dB
5.10dB
5.15dB
5.19dB
% 5.21dB

5.24 dB
26.88 dBm
0.0001 % 0dB
Info BW 5.0000 MHz

Freq Offset
0Hz
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Frequency

E dhacion
Center Freq: 1.582500000 GHz Ra
Counts:1,00 M/1.00 Mpt

<L :
Center Freq 1.882500000 GHz
#F Gain:Low

Trig: Free Run
#Aten: 30 dB

Average Power
9 100 %,

Center Freq

1,882500000 GHz

21.69 dBm
44.36 % at 0dB

27.10 dBm

0.0001 % odB

Info BW 5.0000 MHz

LTE Band 25
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel . J (dB) Channel - v (dB)
(MHz) (MHz)
QPSK [16QAM [64QAM QPSK [16QAM [64QAM
26065 1852.5 4.04 4.85 4.70 26090 1855.0 3.99 4.88 4.67
26365 1882.5 4.25 5.10 4.90 26365 1882.5 4.36 5.19 4.95
26665 1912.5 3.85 4.68 4.46 26640 1910.0 4.19 5.01 4.94
Spectrum Plot of Worst Value
5 MHz / 16QAM 10 MHz / 16QAM
=~ hmnwp-nmm-mw‘m"smccg P ] | [ hmnwp-nmm-mw‘m"smccg | i |

dhacion
req: 1.852500000 GHz Frequency
n Cour

<L :
Center Freq 1.882500000 GHz Cen Radi
ints:1.00 M/1.00 Mpt

- Tri Ru
#FGain:Low #Atten: 30 dB

Average Power 100%

Center Freq
1,882500000 GHz

21.65 dBm

44.14%atodB| 10%

285dB
4.80dB
5.19dB
5.25dB
5.30dB
% 5.32dB

5.57 dB
27.22 dBm
0.0001 % odB
Info BW 10.000 MHz

CFStep
10.000000 MHz
Man

Freq Offset
0Hz
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LTE Band 25
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
E Peak to Average Ratio F Peak to Average Ratio
requenc requenc
Channel g y (dB) Channel g y (dB)
(MHz) (MHz)
QPSK |16QAM |64QAM QPSK |16QAM |64QAM
26115 1857.5 3.98 478 4.66 26140 1860.0 3.97 476 476
26365 1882.5 441 5.19 5.00 26365 1882.5 4.50 5.23 5.20
26615 1907.5 454 5.34 5.10 26590 1905.0 4.47 5.22 5.11
Spectrum Plot of Worst Value
15 MHz / 16QAM 20 MHz / 16QAM
N dB CenterFreq . dB CenrerFreq
s 0dB : " 9 0dB : i
5 ° o :: CFstep|| IS ° : CF Step|
- o 0 R - 0 L
o e ror| SO e

usc

Report No.: RF171130C26-1

Page No. 81/ 170

Report Format Version: 6.1.1




4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside of the authorized operating frequency ranges must be attenuated below
the transmitting power (P) by a factor of at least 43 + 10 log(P) dB. The emission limit equal to -13 dBm.

4.6.2 Test Setup

Communication ]
Simulator Power Splitter ‘ i Spectrum Analyzer

T

20 dB Attenuation
Pad

EUT

4.6.3 Test Procedure

a. The EUT makes a phone call to the communication simulator. All measurements were done at low, middle
and high operational frequency range.

b. Measuring frequency range is from 9 kHz to 9 GHz. 20 dB attenuation pad is connected with spectrum.
RBW = 100 kHz and VBW = 300 kHz is used for conducted emission measurement.
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4.6.4 Test Results

GSM
30MHz ~ 1GHz

GSM
Channel 512 | Channel 661

2+ fmm | [= Keysighe Spectoum Analyzer - Swagt SA

KA Specum Anshytr - St SA
oo <L R E Y. ] 0 oo <L R E Y. ]
Marker 1 842.270113506 MHz Avg Type: Log-Pur Peak Search arker 1 595.489774489 MHz Avg Type: Log-Pur

PNO: Fast Ly 100: FreeRun NO: Fast g TG FreeRun
IFGain:-Low #Atten: 30 dB IFGain:Low #Aren: 30 dB
NextPeak r 4 NextPeak
Ref Offset 15 dB Ref Offset 16 dB Mkr1 595.49 MHz
Ref 35.00 dBm 3 Ref 35.00 dBm -37.20 dBm

Peak Search

Next Pk Left Next Pk Left

Marker Delta Marker Delta

Mkr—RefLvi

Mkr—RefLvl

10f2

Start 0.0300 GHz Stop 1.0000 GHz o Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)| #Res BW 1.0 MHz #VBW 3.0 MHz 501.3 ms (20000 pts)
STATUS s

s

Channel 810

[ Keysight Spectnum Anshyzer - Swegt 54
RL

R E Aaicn
Marker 1 842.367118356 MH. Avg Type: Log-Pwr
;

|
Peak Search

o Trig: Free Run
#Anen: 30 dB

NextPeak

Ref Offset 15 dB
Ref 35.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz #Sweep 501.3 ms (20000 pts)|
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1GHz ~ 10GHz

GSM
Channel 512 | Channel 661

i) zim | fo Keysight Spectium Analyzer - Swepl SA
Mars = ; e & N [E
Marker 1 4.656034801740 GHz Avg Type: Log-Pur I- PeakSearch | | o ricer 1 4.718985949297 GHz Avg Type: Log-Pur Peak Search

PNO: fost Lg Trig: FreeRun PNO: fost (g Trig: FreeRun

IFGain:Low #Atten: 30 dB FGain:Low #Atten: 30 dB
Mkr1 4.696 0 GHz WL Mkri 4.719 0 GHz L

Ref Offset 16 dB Ref Offset 15 dB
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