1828
BUREAU
VERITAS

LTE Band 13

Channel Bandwidth: 5 MHz

Channel | 23205

| 1 RB Channel |

23255

| 1 RB

[ Keysight Spectnum Anshyzer - Swegt 54

<L R

Marker 1 776.998000000 MHz

PNO: Wide Cp)
FGainLow

Trig: Free Run
#Anen: 30 dB

Ref Offset 15 dB
Ref 35.00 dBm

Center 777.0000 MHz
#Res BW 100 kHz
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#VBW 300 kHz

dhevicn
#Avg Type: Log-Pwr

[ Keysight Spectnum Anshyzer - Swegt 54

TR ;
arker 1 787.001000000 MHz )

B0 Wige e Trio: FreeRun

(FGain:Low #Arten: 30 dB

Peak Search

Mkr1 776.998 MHz e

-29.33 dBm

Ref Offset 15 dB
Ref 35.00 dBm

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz Center 787.0000 MHz
#Sweep 1.000 s (1001 pts) #Res BW 100 kHz

STATUS usc

#VBW 300 kHz

dhevicn
#Avg Type: Log-Pwr Peak Search

Mkr1 787.001 MHz e
-32.91 dBm

Mext Pk Right|
Next Pk Left
Marker Delta
Mkr—CF

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

STATUS

23205

Channel |

Channel |

23255

[ Feysight Spectrum Analyzer - Swept 54

T

Marker 1 776.998000000 MHz )
PRO: Wide Ly Trig: Free Run
|FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

Center 777.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

A ALIoH
BAvg Type: Log-Pwr

[ Feysight Spectrum Analyzer - Swept 54

T

Marker 1 787.001000000 MHz )
PHO: Wide Ly Trig: Free Run
|FGain:Low #Atten: 30 dB

Peak Search

Mkr1 776.298 MHz NextPeak

-34.82 dBm

Ref Offset 16 dB
Ref 35.00 dBm

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

Center 787.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

A Aicn
Avg Type: Log-Pwr Peak Search

Mkr1 787.001 MHz NextPeak

-33.27 dBm

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)
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LTE B

and 13

Channel Bandwidth: 10 MHz

Channel

[ 23230

| 1 RB

Channel

[ 23230

| 1 RB

[ Keysight Spectnum Anshyzer - Swegt 54

Ref Offset 15 dB
Ref 35.00 dBm

Center 777.0000 MHz
#Res BW 100 kHz
usc

T R
Marker 1 776.995000000 MHz

Trig: Free Run
#Anen: 30 dB

PNO: Wide Cp)
FGainLow

#VBW 300 kHz

dhevicn
#Avg Type: Log-Pwr

Peak Search

Mkr1 776.995 MHz e
41

86 dBm
Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

STATUS

[ Keysight Spectnum Anshyzer - Swegt 54

Ref Offset 15 dB
Ref 35.00 dBm

Center 787.0000 MHz
#Res BW 100 kHz

usc

T R
arker 1 787.003000000 MHz

PHO: Wide Lg 1719: Free Run
IFGain:Low #Aten: 30 dB

#VBW 300 kHz

dhevicn
#Avg Type: Log-Pwr Peak Search

Mkr1 787.003 MHz e

-42.14 dBm
Next Pk Right
Next Pk Left
Marker Delta

Mkr—CF

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

STATUS

Channel

| 23230

Channel

| 23230

[ Feysight Spectrum Analyzer - Swept 54

TR
Marker 1 776.999000000 MHz

Ref Offset 16 dB
Ref 35.00 dBm

Center 777.0000 MHz
#Res BW 100 kHz

Trig: Free Run

PNO: Wide ()
#Atten: 30 4B

IFGain:Low

#VBW 300 kHz

A ALIoH
BAvg Type: Log-Pwr

Peak Search

Mkr1 776.999 MHz Dbk

-38.50 dBm

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

[ Feysight Spectrum Analyzer - Swept 54

TR
Marker 1 787.021000000 MHz

Ref Offset 16 dB
Ref 35.00 dBm

Center 787.0000 MHz
#Res BW 100 kHz

Trig: Free Run

PNO: Wide ()
#Atten: 30 dB

IFGain:Low

#VBW 300 kHz

A Aicn
Avg Type: Log-Pwr Peak Search

NextPeak
Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)
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LTE Band 17

Channel Bandwidth: 5 MHz

Channel |

23755

| 1 RB Channel |

23825

| 1 RB

[ Keysight Spectnum Anshyzer - Swegt 54

i <. R
Marker 1 703.997000000 MHz )

PHO: Wide Cp Trig: Free Run
IFGain:Low __ #Atten: 30 dB

Ref Offset 15 dB
Ref 35.00 dBm

Center 704.0000 MHz
#Res BW 100 kHz

usc

#VBW 300 kHz

[ Keysight Spectnum Anshyzer - Swegt 54

TR R
arker 1 716.002000000 MHz )

PHO: Wide Lg 1719: Free Run

IFGain:Low #Aten: 30 dB

dhevicn
#Avg Type: Log-Pwr Peak Search

Mkr1 703.997 MHz e

-30.71 dBm

Ref Offset 15 dB
Ref 35.00 dBm

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz Center 716.0000 MHz
#Sweep 1.000 s (1001 pts) #Res BW 100 kHz

STATUS usc

#VBW 300 kHz

dhevicn
#Avg Type: Log-Pwr Peak Search

Mkr1 716.002 MHz e

-30.15 dBm

Mext Pk Right|
Next Pk Left
Marker Delta
Mkr—CF

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

STATUS

Channel |

23755

Channel |

23825

[ Feysight Spectrum Analyzer - Swept 54

T

Marker 1 703.993000000 MHz )
PRO: Wide Ly Trig: Free Run
|FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

Center 704.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

[ Feysight Spectrum Analyzer - Swept 54

T

Marker 1 716.003000000 MHz )
PHO: Wide Ly Trig: Free Run
|FGain:Low #Atten: 30 dB

dhaicn
Avg Type: Log-Pwr Peak Search

Mkr1 703.293 MHz NextPeak

-26.58 dBm

Ref Offset 16 dB
Ref 35.00 dBm

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

Center 716.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

A ALIoH
BAvg Type: Log-Pwr

Mkr1 716.003 MHz NextPeak

-29.63 dBm
Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)
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LTE Band 17

Channel Bandwidth: 10 MHz

Channel |

23780

| 1 RB Channel |

23800

| 1 RB

[ Keysight Spectnum Anshyzer - Swegt 54

i <. R
Marker 1 703.983000000 MHz )

PHO: Wide Cp Trig: Free Run
IFGain:Low __ #Atten: 30 dB

Ref Offset 15 dB
Ref 35.00 dBm

Center 704.0000 MHz
#Res BW 100 kHz

usc

#VBW 300 kHz

[ Keysight Spectnum Anshyzer - Swegt 54

TR R
arker 1 716.002000000 MHz )

PHO: Wide Lg 1719: Free Run

IFGain:Low #Aten: 30 dB

dhevicn
#Avg Type: Log-Pwr Peak Search

Mkr1 703.983 MHz e

-41.21 dBm

Ref Offset 15 dB
Ref 35.00 dBm

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz Center 716.0000 MHz
#Sweep 1.000 s (1001 pts) #Res BW 100 kHz

STATUS usc

#VBW 300 kHz

dhevicn
#Avg Type: Log-Pwr Peak Search

Mkr1 716.002 MHz e

-40.27 dBm

Mext Pk Right|
Next Pk Left
Marker Delta
Mkr—CF

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

STATUS

Channel |

23780

Channel |

23800

[ Feysight Spectrum Analyzer - Swept 54

T

Marker 1 703.964000000 MHz )
PRO: Wide Ly Trig: Free Run
|FGain:Low #Atten: 30 dB

Ref Offset 16 dB
Ref 35.00 dBm

Center 704.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

[ Feysight Spectrum Analyzer - Swept 54

T

Marker 1 716.004000000 MHz )
PHO: Wide Ly Trig: Free Run
|FGain:Low #Atten: 30 dB

dhaicn
Avg Type: Log-Pwr Peak Search

Mkr1 703.964 MHz NextPeak

-30.23 dBm

Ref Offset 16 dB
Ref 35.00 dBm

Next Pk Left

Marker Delta

Mkr—RefLvl

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)

Center 716.0000 MHz

#Res BW 100 kHz #VBW 300 kHz

A ALIoH
BAvg Type: Log-Pwr

Mkr1 716.004 MHz NextPeak

-32.67 dBm

Next Pk Right
Next Pk Left

Marker Delta

Mkr—RefLvi

Span 1.000 MHz
#Sweep 1.000 s (1001 pts)
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Emission Mask

LTE Band 13
Channel Bandwidth: 5 MHz
Channel | 23205 | 1 RB Channel | 23255 | 1 RB

[ Keysight Spectnum Anshyzer - Swegt 54
AL

Marker 1 773.836000000 MHz . ype: RMS
PHO: Wide g 1719: Free Run AvglHold:>1001100
IFGain:Low #Anen: 30 dB

o foiim [ Keysiahe Spectnum Ansiyaer - Swegt 54
& 3 o 017 A

C— : dhaion o o
Peak Search || Marier 1 793.144000000 MHz ) Avg Type: RMS [
PHO: Wide g Tig: Free Run AvglHold:>1001100

|FGain:Low #Arten: 30 dB

Mkr1 77 NextPeak MKr- NextPeak
Ref Offset 16 dB Mkr1 77 n3=5 MHz Ref Offset 15 dB Mkr1
Ref 20.00 dBm -50.885 dBm odmidiv Ref 20.00 dBm - 3 |

Next Pk Right Next Pk Right

Next Pk Left Next Pk Left
Marker Delta Marker Delta

1
1

H
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ot B g N A it e g b Niorlbdribigrrgslig Ao b mtmeve o P i St T b g bbb s b o the

Mkr—RefLvi

Mkr—RefLvi

Start 763.000 MHz Stop 775.000 MHz Start 793.000 MHz Stop 805.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 16.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* #Sweep 16.40 ms (1001 pts)
STATUS. STATUS.

| 25 RB | 25 RB

Marker 1 774.952000000 MHz § Avg Type: RMS PeakSearch | | o ricer 1 793.696000000 MHz - Avg Type: RMS Peak Search
PHO: Wide g T1ig: Free Run AvglHold:>1001100 PHO: Wide g Trig: Free Run Avg|Hold:>100100 "
FGain:Low ___#Atten: 30 dB — IFGain:Low __#Atten: 30 dB .

Mkr NextPeak T ———
Ref Offset 16 8 ‘ 5 Ref Offset 15 4B Mkr1 793.696 MHz

Ref 20.00 dBm =417.7 10 B Ref 20,00 dBm -43.965 dBm

Channel | 23205

[ Feysight Spectrum Analyzer - Swept 54
RL

Channel | 23255

[ Feysight Spectrum Analyzer - Swept 54
RL

NextPeak

Next Pk Right

Next Pk Left Next Pk Left

Marker Delta Marker Delta

'1

Al 1y,
B T Py T e L S W,

Mkr—RefLvl Mkr—RefLvi

Start 763.000 MHz Stop 775.000 MHz Start 793.000 MHz Stop 805.000 MHz
#Res BW 100 kHz #VBW 300 kHz* #Sweep 16.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* #Sweep 16.40 ms (1001 pts)

us us

For the 763 - 775 MHz and 793 - 805 MHz band, the FCC limit is 65+10log(P[watt]) in a 6.25 kHz bandwidth.
Since it was not possible to set the resolution bandwidth to 6.25 kHz with the available equipment, a
bandwidth of 10 kHz was used instead to show compliance. By using a 10 kHz bandwidth on the spectrum
analyzer.

10log(10kHz/6.25kHz) = 2.04 dB

Limit line = -35 dBm + 2.04 dB = -32.96 dBm
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LTE Band 13
Channel Bandwidth: 10 MHz
Channel | 23230 | 1 RB Channel | 23230 | 1 RB

[ Keysight Spectnum Anshyzer - Swegt 54 o foiim [ Keysiahe Spectnum Ansiyaer - Swegt 54

oL R £ . ] 0 A TR R E y ¥ o o
Marker 1 767.404000000 MHz i #Avg Type: Log-Pwr PeakSearch | | o ricer 1 795.400000000 MHz i #Avg Type: Log-Pwr : Peak Search
PNO: Wide p) :;‘:‘:';;':;" (;2“-"5“‘ o :::‘:r;;b:;n AvglHold:>1001100
(FGain:Low ain:Low
1 7 NextPeak 1 7 NextPeak
Mkr1 767.404 MHz Mkr1 795.400 MHz
Ref 26,00 dBm -51.64 dBm oamicn el 56,00 dBm ~49.730 dBm |
154

Next Pk Right Next Pk Right

Next Pk Left Next Pk Left

Marker Delta Marker Delta

1 Mkr—.CF

f
AP gt A S b e e
Mkr—RefLvl Mkr—RefLvl

Start 763.000 MHz Stop 775.000 MHz Start 793.000 MHz Stop 805.000 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 16.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* #Sweep 16.40 ms (1001 pts)
STATUS. STATUS.

| 50 RB Channel | 23230 | 50 RB

BT rr——r—y
TR y L] o TR Ao o
Marker 1 767.548000000 MHz i Hhvg Type: Log-Pwr PeakSeareh | [ )2 ricer 1 793.108000000 MHz i #Avg Type: Log-Par

PRO: Wide Ly Trig: Free Run Avg|Hold:>100100 PHO: Wide Ly Trig: Free Run AvglHold:>100/100
IFGain:Low #Atten: 30 dB _— IFGain:Low #Atten: 30 dB —
Ref Offset 16 dB Mier1 767.548 MHz NextPeak Ref Offeet 16 4B Mkr1 793.108 MHz NextPeak
Ref 20,00 dBm -52.403 dBm 1048 Ref 20.00 dBm -35.595 dBm

Channel | 23230

[ Feysight Spectrum Analyzer - Swept 54

&

Next Pk Left Next Pk Left

Marker Delta Marker Delta
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Mkr—RefLvl Mkr—RefLvi

Start 763.000 MHz Stop 775.000 MHz Start 793.000 MHz Stop 805.000 MHz
#Res BW 100 kHz #VEBW 300 kHz* 6.40 ms (1001 pts) #Res BW 100 kHz #VBW 300 kHz* #Sweep 16.40 ms (1001 pts).

us

For the 763 - 775 MHz and 793 - 805 MHz band, the FCC limit is 65+10log(P[watt]) in a 6.25 kHz bandwidth.
Since it was not possible to set the resolution bandwidth to 6.25 kHz with the available equipment, a
bandwidth of 10 kHz was used instead to show compliance. By using a 10 kHz bandwidth on the spectrum
analyzer.

10log(10kHz/6.25kHz) = 2.04 dB

Limit line = -35 dBm + 2.04 dB =-32.96 dBm
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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

Pad
EUT

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 %.

454 Test Results

WCDMA
Frequency | Peak to Average Ratio
Channel (MH2) (dB)
1312 1712.4 3.06
1413 1732.6 2.97
1513 1752.6 2.98

Spectrum Plot of Worst Value

[ Keysight Spectrum Anshyzer - Power Stst CCOF

I T 08:27.56 PMan 03, 2018
00000 Center Freq: 1.712400000 GHz Radio Std: None Frequency
Trig: Free Run Counts:1.00 M/1.00 Mpt

#Atten: 30 dB

#FGain-Low

& dB Center Freq|
\ 1.712400000 GHz,

01 %
0.0001 % 0dB
Info BW 5.0000 MHz
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LTE Band 4
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
. Peak to Average Ratio . Peak to Average Ratio
requency (dB) requency (dB)
Channel (MH2) Channel (MH2)
QPSK |16QAM |64QAM QPSK |16QAM |64QAM
19957 1710.7 4.23 5.05 5.00 19965 1711.5 4.19 4.95 4.92
20175 1732.5 4.68 5.41 5.49 20175 1732.5 4.60 5.45 5.38
20393 1754.3 4.87 5.65 5.66 20385 1753.5 4.85 5.64 5.58
Spectrum Plot of Worst Value
1.4 MHz /| 64QAM 3 MHz / 16QAM
_hmnwp-nmm-mw‘m"smccg | i e _hmnwp-nmm-mw‘m"smccg | i |
Center Freq 1.754300000 GHz g:i:w;f_(-;u:mwuogﬁ:: :;vm;1 " MPIRS Bl e || Contor Freq 1.753500000 GHz _ g:i:w;f_(-g:u 7SO0 GHe :;vm;1 o g Freoveney
Average Power 100% Average Power 100%
23.45 dBm | ey 23.56 dBm | L

4345%at0dB| 0% 4237 %atodB| 0%

3.02dB 3.02 dB
4.92dB . 5.25 dB
5.66 dB 1%  5.64dB
5.83 dB % Auz X 5.72 dB
5.90 dB 0.001 5.78 dB

Freq Offset
5.92dB 0.001 % 0.0001% 35.81dB 0.001 %! 0Hz

6.18 dB Peak 5.90 dB

29.63 dBm 29.46 dBm

0.0001 % 0dB = 0.0001 % 0dB +

Info BW 5.0000 MHz Info BW 5.0000 MHz
usc STATUS usc
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Center Freq 1.752500000 GHz

Average Power

23.71 dBm

42.23 % at 0dB

3.01dB
5.25dB
5.62 dB
5.73dB
5.85dB
5.91dB

5.94 dB
29.65 dBm

LTE Band 4
Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fre(&l:_'ezr;cy (dB) Channel Freé;\q/ll:_'ezr;cy (dB)
QPSK |16QAM [64QAM QPSK |16QAM |64QAM
19975 1712.5 4.19 4.98 4.86 20000 1715.0 4.10 4.93 4.86
20175 1732.5 4.58 5.38 5.28 20175 1732.5 4.60 541 5.33
20375 1752.5 4.85 5.62 5.58 20350 1750.0 4.81 5.57 5.51
Spectrum Plot of Worst Value
— 5 MHz / 16QAM — 10 MHz / 16QAM —

E dhacion
Center Freq: 1.752500000 GHz Frequency
Cor

Ra:
Trig: Free Run unts:1.00 M/1.00 Mpt

#FGain:Low #Atten: 30 dB

100 %,

Center Freq
1.752500000 GHz
10 %)

0.001 %!

0.0001 % odB

Info BW 5.0000 MHz

Ay R deuien 1035
Center Freq 1.750000000 GHz req: 1.750000000 GHz Radi Frequency
n Counts:1.00 M/1.00 Mpt

==
#FGain:Low

Cent
Trig Ru
#Arten: 30 dB
Average Power
9 100 %,

Center Freq
1.750000000 GHz

23.81 dBm

42.13 % at 0dB 10%

3.03dB
5.23dB
5.57 dB
5.68 dB
5.74 dB
% 5.79dB

5.79 dB
29.60 dBm
0.0001 % odB
Info BW 10.000 MHz

Freq Offset

0.001 %! 0Hz
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Center Freq 1.747500000 GHz

Average Power

23.87 dBm

42.57 % at 0dB

LTE Band 4
Channel Bandwidth: 15 MHz Channel Bandwidth: 20 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fre(&l:_'ezr;cy (dB) Channel Freé;\q/ll:_'ezr;cy (dB)
QPSK |16QAM [64QAM QPSK |16QAM |64QAM
20025 1717.5 4.05 4.86 4.76 20050 1720.0 4.04 4.82 4.66
20175 1732.5 4.68 5.45 5.36 20175 1732.5 4.75 5.56 5.47
20325 1747.5 4.87 5.65 5.55 20300 1745.0 4.69 5.46 5.44
Spectrum Plot of Worst Value
—_— 15 MHz / 16QAM S — 20 MHz / 16QAM —

£ hevicn
Center Freq: 1.747500000 GHz Frequency
Cour

Ra:
Trig: Free Run ints:1.00 M/1.00 Mpt

#FGain:Low #Atten: 30 dB

100 %,
Center Freq

1.747500000 GHz
10 %]

299dB
5.22dB
5.65dB
5.73dB
5.80dB

5.84 dB

0.001 %!

5.87 dB
29.74 dBm

0.0001 % odB

Info BW 25.000 MHz

Frequency

: Lo
req: 1.732600000 GHz Radi
n Counts:1.00 M/1.00 Mpt

<L :
Center Freq 1.732500000 GHz Ceni

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

Average Power
9 100 %,

Center Freq

1.732500000 GHz

23.79 dBm

42.89 % at 0dB 10%

297 dB
5.17 dB
5.56 dB
5.62 dB
5.66 dB
% 5.66 dB

5.80 dB
29.59 dBm
0.0001 % 0dB
Info BW 25.000 MHz

CFStep
25.000000 MHz
Man

Freq Offset

0.001 %! 0Hz
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LTE Band 12
Channel Bandwidth: 1.4 MHz Channel Bandwidth: 3 MHz
Peak to Average Ratio Peak to Average Ratio
Channel Fre(&l:_'ezr;cy (dB) Channel Freé;\q/ll:_'ezr;cy (dB)

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

23017 699.7 3.50 431 5.02 23025 700.5 3.29 4.19 4.95

23095 707.5 4.81 5.45 6.19 23095 707.5 4.70 5.44 6.30

23173 715.3 3.74 4.58 5.35 23165 714.5 3.40 4.19 5.04

Spectrum Plot of Worst Value

—_— 1.4 MHz / 64QAM S — 3 MHz / 64QAM —

<L :
Center Freq 707.500000 MHz
#F Gain:Low

Average Power

22.69 dBm
43.57 % at 0dB

3.03dB
5.15dB
6.19dB
6.54 dB
6.58 dB
6.58 dB

6.60 dB
29.29 dBm

0.0001 %
Peak

0.0001 %

Trig: Free Ru
#Aten: 30 dB

100 %,

10 %]

0.001 %!

“0dB

Center Freq: T07.500000 MHz
n C:

&

aunts: 1,00 M/1.00 Mpt

Info BW 5.0000 MHz

9:11:03 AMDec 19,2017

Radio Std: None

Frequency

Center Freq
T07.500000 MHz

<L :
Center Freq 707.500000 MHz

#FGain:Low

Average Power

22.72 dBm
43.51 % at 0dB

3.01dB
5.24 dB
6.30 dB
6.59 dB
6.62 dB
% 6.62dB

6.65 dB
29.37 dBm

0.0001 %

Center Freq: 707.500000 MHz
Trig: Free Run

#Anten: 30 dB

100 %,

10 %]

0.001 %!

“0dB

&

2:48 AMDec 19, 2017

09:1
Radio Std: None

Counts:1.00 M/1.00 Mpt

Info BW 5.0000 MHz

Frequency

Center Freq
T07.500000 MHz

Freq Offset
0Hz
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LTE Band 12

Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio

Channel Fre(:'(aﬂl:_'ezr;cy (dB) Channel Freé;\q/ll:_'ezr;cy (dB)

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

23035 701.5 3.37 4.20 5.06 23060 704.0 3.26 4.07 4.93
23095 707.5 4.77 5.57 6.37 23095 707.5 4.05 4.86 5.69
23155 713.5 3.69 4.48 5.38 23130 711.0 4.61 541 6.23

Spectrum Plot of Worst Value

5 MHz / 64QAM 10 MHz / 64QAM

- -
[ Keysighe Spectnum Ansiyzer - Power Stat CCDF |2 jmim | = Keyighe Spectnum Analyaer - Power Stat CCOF |- |

<L :
Center Freq 707.500000 MHz
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LTE Band 13

Channel Bandwidth: 5 MHz

Channel Bandwidth: 10 MHz

Peak to Average Ratio

Peak to Average Ratio

Channel Fre(&l:_'ezr;cy (dB) Channel Fre(zlt\:]/ll:'ezr;cy (dB)

QPSK |16QAM [64QAM QPSK |16QAM |64QAM
23205 779.5 3.89 4.65 5.43
23230 782.0 4.58 5.36 6.18 23230 782.0 4.10 4.85 5.67
23255 784.5 4.81 5.58 6.42

Spectrum Plot of Worst Value

5 MHz / 64QAM

10 MHz / 64QAM
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LTE Band 17

Channel Bandwidth: 5 MHz Channel Bandwidth: 10 MHz
Peak to Average Ratio Peak to Average Ratio

Channel Fre(&l:_'ezr;cy (dB) Channel Freé;\q/ll:_'ezr;cy (dB)

QPSK |16QAM |64QAM QPSK |16QAM |64QAM

23755 706.5 4.46 5.23 6.06 23780 709.0 4.54 5.30 6.13
23790 710.0 4.51 5.35 6.20 23790 710.0 4.75 5.52 6.33
23825 713.5 3.66 4.58 5.45 23800 711.0 4.65 5.45 6.29

Spectrum Plot of Worst Value

5 MHz / 64QAM 10 MHz / 64QAM

- -
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4.6 Conducted Spurious Emissions

4.6.1 Limits of Conducted Spurious Emissions Measurement

The power of any emission outside a licensee's frequency block shall be attenuated below the transmitter
power (P) by at least 43 +10 log10(P) dB. The limit of emission is equal to -13 dBm.

4.6.2 Test Setup

Communication

Simulator Power Splitter

E—

Spectrum Analyzer

T

EUT

20 dB Attenuation

Pad

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 30MHz to 1 GHz and 1 GHz to 10GHz for LTE Band 12/13/17 and
from 30MHz to 1 GHz, 1 GHz to 10GHz, and 10 GHz to 26.5GHz for WCDMA/LTE Band 4. 10 dB
attenuation pad is connected with spectrum. RBW = 100 kHz and VBW = 300 kHz are used for conducted

emission measurement.
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4.6.4 Test Results

WCDMA
30MHz ~ 1GHz

WCDMA
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| Channel 1413
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T R
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10f2
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[ Keysight Spectnum Anshyzer - Swegt 54
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: M Trig: Free Run
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1GHz ~ 10GHz

WCDMA
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Channel 1413
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10GHz ~ 26.5GHz

WCDMA
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LTE Band 4
30MHz ~ 1GHz

LTE Band 4
Channel Bandwidth: 1.4 MHz
Channel 19957 | Channel 20175

" | [ = Feroaht Spectrum Anayzer - Segt S5
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b - AL
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LTE Band 4

Channel Bandwidth: 3 MHz
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Channel 20175
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LTE Band 4
Channel Bandwidth: 5 MHz
Channel 19975 | Channel 20175

[PS Keysight Spectrum Anshyoer - Swept SA 0 ek | = Kersight Spectmum Analyaer - Seeep S
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LTE Band 4
Channel Bandwidth: 10 MHz
Channel 20000 | Channel 20175

o Keysight Spectrum Analyaer - Swept SA 2 fumctm | [ Keysight Spectrum Analyzer - Swept SA

RN BALIGH RN BALIGH
Marker 1 846.004800240 MHz ) Avg Type: Log-Pwr PeakSeareh || Marier 1 720965548277 MHz ) Avg Type: Log-Pur
BWO: fast Ly Trig: FreeRun BWO: fast Ly Trig: FreeRun
IFGain:Low #Atten: 30 dB IFGain:Low #Atten: 30 dB
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Start 0.0300 GHz Stop 1.0000 GHz o Start 0.0300 GHz Stop 1.0000 GHz
#Res BW 1.0 MHz HVBW 3.0 MHz #Sweep 501.3 ms (20000 pts) #Res BW 1.0 MHz HVBW 3.0 MHz #Sweep 501.3 ms (20000 pts)
usc sTATUS usc sTATUS
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LTE Band 4
Channel Bandwidth: 15 MHz
Channel 20025 | Channel 20175

o Keysight Spectrum Analyaer - Swept SA 2 fumctm | [ Keysight Spectrum Analyzer - Swept SA
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Marker 1 791.003050153 MHz ) Avg Type: Log-Pwr PeakSeareh || Maricer 1 923.026651333 MHz ) Avg Type: Log-Pur
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usc sTATUS usc sTATUS
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% & N
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