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Test Plots for LTE Band 5 QPSK

B eysight Spectnum Analyer - Occupied BW

lCenter Freq 871.500000 MHz

=
AFGain:Low

Center Freq: 871.500000 MH:
. Trig: Fres Run
#Atten: 30 dB

iz
Avg|Hold:>10/10

08:08:31 44 Feb 26, 2016

Radio Std: W-COMA Fradlar

Radio Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

A

Center 871.5 MHz
#Res BW 30 kHz
Occupied Bandwidth
4.4073 MHz
2.412 kHz
4.663 MHz

Transmit Freq Error
x dB Bandwidth

iFile <FCC_LTE_OBW state> recalled

ot Al it

VBW 300 kHz

Total Power

% of OBW Power
x dB

i gl

Sweep 9.933 ms|

25.9 dBm

99.00 %
-26.00 dB

B eysight Spectnum Analyer - Occupied BW

lCenter Freq 876.500000 MHz

=
AFGain:Low

08:36:51 40 Feb 26,2016
Radio Std: W-COMA

Center Freg: 876.500000 MH: Frequency

2
o Trig: Fres Run AvglHold:>10/10

#Atten: 30 dB Radio Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

o

st

Span 22.5 MHz
Sweep 29.8 ms

Center 876.5 MHz

HRes BW 30 kHz VBW 300 kHz

Occupied Bandwidth Total Power 24.5 dBm

13.257 MHz
-1.536 kHz
13.87 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

iFile <FCC_LTE_OBW state> recalled

OBW- Band5-5M BW-Low

OBW- Band5-15M BW-Low

oeen
B Keysight Spectmum Anshyaer - Occupied B

Center Freq 881.500000 MHz

E=
#FGain-Low

Ref Offset 105 dB
Ref dB;

Center 881.5 MHz
HRes BW 30 kHz
Occupied Bandwidth
4.4102 MHz
-2.359 kHz
4.662 MHz

Transmit Freq Error
x dB Bandwidth

LFile <FCC_LTE_OBW.state> recalled

Center Freq: 881500000 MHz
o Trig: Free Run
#Atten: 30 9B

VBW 300 kHz

Total Power

% of OBW Power
x dB

082143 AMFeb 26, 2016

Radio Std: W-COMA Frequency

Avg|Hold:>10110

Radio Device: BTS

Span 7.5 MHz
Sweep 8.933 ms|

99.00 %
-26.00 dB

oeen
B Keysight Spectmum Anshyaer - Occupied B

Center Freq 881.500000 MHz

G
#FGain-Low

0S:40:21 A Feb 26, 2016
Radio Std: W-COMA

Center Freg: 881500000 MHz Frequency
W Trig: Free Run Avg|Hald:>10/10
#Aen: 30 dB Radio Device: BTS
Ref Offset 105 dB
Ref dBm

e ) oty

ey PR P AT

I e
(I

Span 22.5 NIHz
Sweep 29.8 ms

Center 881.5 MHz

HRes BW 30 kHz VBW 300 kHz

Total Power 24.3 dBm

Occupled Bandwidth
13.228 MHz

-23.135 kHz
13.72 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

1/File <FCC_LTE_OBW.slate> recalled

OBW- Band5-5M BW-Mid

OBW- Band5-15M BW-Mid

Keysight Spectrum Anabyzes - Occupied BW

Center Freq 891.500000 MHz

=
#FGain:Low

Center Freq: 891.500000 M
0 Trig: Fres Run
#Atten: 30 dB

Hz
Avg|Hold:>1010

08:18:25 AM Feb 26, 2016

Radio Std: W-COMA G 0=

Radie Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

A it b Ay

Center 891.5 MHz
HRes BIW 30 kHz

Occupied Bandwidth
4.4082 MHz

-605 Hz
4.658 MHz

Transmit Freq Error
x dB Bandwidth

/File <FCC_LTE_OBW stale> recalled

VBW 300 kHz

Total Power

% of OBW Power
x dB

Sweep 9.933 ms|
25.9 dBm

99.00 %
-26.00 dB

08:50:15 AMFeb 26, 2016
Radio Std: W-CDMA

Keysight Spectrum Anabyzes - Occupied BW
Center Freq: 886.500000 M)

Center Freq 886.500000 MHz Hz
o) Trig: Frea Run AvglHeld:>1010
#IFGain:Low #Atten: 30 dB

Frequency

Radie Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

" Span 22.5 MHz]
Sweep 29.8 ms|

Center 886.5 MHz

#Res BW 30 kHz VBW 300 kHz

Total Power 24.5 dBm

Occupied Bandwidth
13.251 MHz

-27.631 kHz
13.76 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Msc i.File <FCC_LTE_OBW state> recalled

OBW- Band5-5M BW-High

OBW- Band5-15M BW-High
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Test Plots for LTE Band 5 64QAM

B eysight Spectnum Analyer - Occupied BW

lCenter Freq 874.000000 MHz

=
HFGain:Low

07:15:48 4 Feb 26, 2016
Radio Std: W-COMA

Center Freq: 874.000000 MHz Frequency

o Trig: Free Run AvglHold:>10/10

#Atten: 30 dB Radio Device: BTS

Ref Offset 10.5 dB.
Ref 20.

WS TR —— S L T e

(—

Center 874 MHz

HRes BW 30 kHz VBW 300 kHz #Sweep 32.6 ms|

Occupied Bandwidth Total Power 22.2 dBm

8.9082 MHz
-4.989 kHz
9.323 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

iFile <FCC_LTE_OBW state> recalled

B eysight Spectnum Analyer - Occupied BW

lCenter Freq 879.000000 MHz

=
AFGain:Low

07:40:41 44 Feb 26,2016
Radio Std: W-COMA

Center Freq: 879.000000 MHz Frequency

o Trig: Fres Run AvglHold:>10/10

#Atten: 30 dB Radio Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

e,

Span 30 MHz
#Sweep 32.6 ms|

Center 879 MHz

HRes BW 30 kHz VBW 300 kHz

Occupied Bandwidth Total Power 22.6 dBm

17.620 MHz
-12.944 kHz
18.30 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

iFile <FCC_LTE_OBW state> recalled

OBW- Band5-10M BW-Low

OBW- Band5-20M BW-Low

oeen
B Keysight Spectmum Anshyaer - Occupied B

Center Freq 881.500000 MHz

E=
#FGain-Low

07:07.53 A Feb 26, 2016
Radio Std: W-COMA

Center Fuq:'ase 500000 MHz Frequency

= Trig: Free Run Avg|Hold:>10110

sAnen: 30 dB Radio Device: BTS

Ref Offset 105 dB
Ref 10 di

e e e T I S T |

R L T

L.‘uw et

|
L |
‘Center 881.5 MHz

HRes BW 30 kHz VBW 300 kHz #Sweep 32.6 ms|

Total Power 22.3 dBm

Occupled Bandwidth
8.8873 MHz

-11.402 kHz
9.298 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

LFile <FCC_LTE_OBW.state> recalled

oeen
B Keysight Spectmum Anshyaer - Occupied B

Center Freq 881.500000 MHz

G
#FGain-Low

07:54:16 AM Feb 26, 2016

Radio Std: W-COMA

Center Freg: 881500000 MHz Frequency
W Trig: Free Run Avg|Hald:>10/10
#Aen: 30 dB Radio Device: BTS
Ref Offset 105 dB
Ref dBm

e e o P B STy
f

-

Span 30 MHz,
Sweep 39.73 ms|

Center 881.5 MHz

HRes BW 30 kHz VBW 300 kHz

Total Power 22.4 dBm

Occupled Bandwidth
17.669 MHz

-21.622 kHz
18.26 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

1/File <FCC_LTE_OBW.slate> recalled

OBW- Band5-10M BW-Mid

OBW- Band5-20M BW-Mid

07:16:10 AM Feb 26, 2016
Radio Std: W-CDMA.

Keysight Spectrum Anabyzes - Occupied BW
Center Freq: 889.000000 MHz

Center Freq 889.000000 MHz
o) Trig: Frea Run AvglHold:>1010
AFGain:Low __ #Atien: 30 dB.

Frequency

Radie Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

o de o L S e

#Res BW 30 kHz VBW 300 kHz #Sweep 32.6 ms|

Total Power 22.4 dBm

Occupied Bandwidth
8.8996 MHz

-17.923 kHz
9.316 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

/File <FCC_LTE_OBW stale> recalled

07:58:13 AMFeb 26, 2016
Radio Std: W-CDMA

Keysight Spectrum Anabyzes - Occupied BW
Center Freq: 882.000000 MH:

Center Freq 884.000000 MHz z
o) Trig: Frea Run AvglHold:>1010
AFGain:Low __ #Atien: 30 dB.

Frequency

Radie Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

Lt ase

A P it

\

| =
| / Ly
S et

Center 884 MHz
HRes BIW 30 kHz

VBW 300 kHz Sweep 39.73 ms|

Total Power 22.1 dBm

Occupied Bandwidth
17.664 MHz

-35.637 kHz
18.33 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Msc i.File <FCC_LTE_OBW state> recalled

OBW- Band5-10M BW-High

OBW- Band5-20M BW-High
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Test Plots for LTE Band 5 64QAM

Keysight Spectrum Anatyzes - Occupied BYF
R T a 06:34:31 M Feb 26, 2016
Center Freq 871.500000 MHz Conter Freg: 871.500000 MHz Radio Std: W-COMA
Trig: Free Run Avg|Hold:>10110
S Atten: 30 dB

AFGain:Low Radio Device: BTS

Ref Offset 10.5 dB
Ref 20.00 dBm

A A A o kil i b g i

Nt

Center 871.5 MHz
HiRes BW 30 kHz

Span 7.5 MHz

VBW 300 kHz #Sweep 32.6 ms

QOccupied Bandwidth Total Power 22.4 dBm

4.4132 MHz
-3.066 kHz
4.641 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

ile <FCC_LTE_OBW state> recalled

Frequency

Center Freq)
871,500000 MHz|

B eysight Spectnum Analyer - Occupied BW
RT 07:28:04 4 Feb 26,2016
Radio Std: W-COMA

Center Freg: 876.500000 MH: Frequency

2
o Trig: Fres Run AvglHold:>10/10
#Atten: 30 dB

lCenter Freq 876.500000 MHz

HFGainLow Radio Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

e |

¢ “-I.
—

Center 876.5 MHz
#Res BW 30 kHz

Span 22.5 MHz

VBW 300 kHz #Sweep 32.6 ms|

Occupied Bandwidth Total Power 22.6 dBm

13.244 MHz
3.150 kHz
13.89 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

iFile <FCC_LTE_OBW state> recalled

OBW- Band5-5M BW-Low

OBW- Band5-15M BW-Low

I Keight Spectam Amayzes - Occupsed B

Center Freq 881.500000 MHz $'M'r Fri

Ref Offset 105 dB
Ref 20.00 dBm

06:51:35 AM Feb 26, 2016

681.500000 MHz Radio Std: W-COMA

Avg|Hold:>10110
Radio Device: BTS

e ettt s st 1 A b g e
s "

‘Center 881.5 MHz
E VBW 300 kHz

Span 7.5 MHz|
#Sweep 32.6 ms|

QOccupied Bandwidth Total Power 22.4 dBm

4.4183 MHz
-8.984 kHz
4.642 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

ile <FCC_LTE_OBW. state> recalled

Frequency

Center Freq|
881600000 MHz |

oeen
B Keysight Spectmum Anshyaer - Occupied B
RT 07-33.36 AMFeb 26, 2016

Radio Std: W-COMA

Center Frag: 881.500000 MHz Frequency
- Trig: Free Run Avg|Hold:>10110
#Atten: 30 dB

Center Freq 881.500000 MHz

HFGainLow Radio Device: BTS

Ref Offset 106 dB
Ref dBm

B i o T T aEReR R S e

i

p—

Span 22.5 NIHz
#Sweep 32.6 ms|

Center 881.5 MHz

HRes BW 30 kHz VBW 300 kHz

QOccupied Bandwidth Total Power 22.6 dBm

13.230 MHz
-14.358 kHz
13.80 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

1/File <FCC_LTE_OBW.slate> recalled

OBW- Band5-5M BW-Mid

OBW- Band5-15M BW-Mid

Keysight Spectrum Analyzer - Occupsed BY(

q 891.500000 MHz

=
HFGainLow

06:54:10 A Feb 2, 2015
req: 891.500000 MHz Radio Std: W-COMA

Run AvglHold:>10110
dB Radio Device: BTS

Ref Offset 10.5 dB
Ref 20.00 dBm

A A A Lt AT Nt s St

\
| R e
Lnprtet it e AR,

Center 891.5 MHz
#Res BW 30 kHz

Span 7.5 MHz

VBW 300 kHz #Sweep 32.6 ms|

Occupied Bandwidth Total Power 22.5 dBm

4.4229 MHz
-7.816 kHz
4.663 MHz

Transmit Freq Error
x dB Bandwidth

% of OBW Power
x dB

99.00 %
-26.00 dB

JFile <FCC_LTE_OBW state> recalled

Frequency

Center Freq|
891500000 MHz

Keysight Spectrum Anabyzes - Occupied BW
"1 07:35:36 AMFeb 26, 2016
Radio Std: W-CDMA

benrer Freq 886.50000 MHz Center Freq: B36.500000 MHz ; Frequency
O Trig: Fres Run AvglHold:>1010

#FGainlow * #Atten: 30 dB. Radio Device: BTS

Ref Offset 105 dB
Ref 20.00 dBm

I S T

TSRS Y RN

LS

Center 886.5 MHz
HRes BIW 30 kHz

" Span 22.5 MHz]
#Sweep 32.6 ms|

VBW 300 kHz

Occupied Bandwidth Total Power 22.5 dBm

13.250 MHz
-25.415 kHz
13.87 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

Msc i.File <FCC_LTE_OBW state> recalled

OBW- Band5-5M BW-High

OBW- Band5-15M BW-High
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Test Plots for WCDMA Band 5

e
Keysight Spactum Anshyzer - Occupied BW
AL

Center Freq 871.400000 MHz

#FGain-Low

[4:31:22 A4 MarQ1, 2016
Radio Std: W-COMA

Center Fuq:'a'ri 400000 MHz Frequency
Trig: Free Run AvglHold:>10/10
#Atten: 30 dB Radio Devi
Ref Offset 106 dB
Ref 20.00 dBm

Center Freq
871.400000 MHz

ey Mo btang e

Span 7.5 MHz
Sweep 8.933 ms|

‘Center 871.4 MHz

HiRes BW 30 kHz VBW 300 kHz

Total Power 27.3 dBm

Occupled Bandwidth
4.1222 MHz

8.087 kHz
4.651 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc | LFile <FCC_LTE_OBW.slate> recalled

e
Keysight Spactum Anshyzer - Occupied BW
AL

Center Freq 881.600000 MHz

Ref Offset 105 dB
Ref 20.00 dBm

‘Center 881.6 MHz
#Res BW 30 kHz
Occupied Bandwidth
4.1214 MHz
1.108 kHz
4.648 MHz

Transmit Freq Error
x dB Bandwidth

usc | LFile <FCC_LTE_OBW.slate> recalled

Center Freq: 881.600000 MHz
Trig: Free Run
#Aten.

VBW 300 kHz

Total Power

% of OBW Power
x dB

[4:29:24 A4 MarQ1, 2016

Radio Std: W-COMA Frequency

AvglHold:>10/10

Radio Device: BT

Center Freq
881600000 MHz

‘Wfl'rﬁl‘*-'r‘v".w‘.wk

Sweep 8.933 ms|

27.4 dBm

99.00 %
-26.00 dB

OBW- Band5-Low

OBW- Band5-Mid

B eysight Spectnum Analyzer - Occupied BW
AL

lCen(er Freq 891.600000 MHz

=
HFGain:Low

04:26:24 44 Mar01, 2016
Radio Std: W-COMA

Center Freq: 891.600000 MHz Frequency
Trig: Free Run Avg|Hold:>10/10
BAtten: 30 4B Radio Device: BTS
Ref Offset 105 dB
Ref 20.00 dBm

Center Freq
B91,500000 MHz|

P A AL g ]

_ W omean L
it ATy ifé i 'll'f"‘fh"‘l',ll‘v.

‘Center 891.6 MHz
HRes BW 30 kHz

Span 7.5 MHz|

VBW 300 kHz Sweep 9.933 ms|

Total Power 27.2 dBm

Occupied Bandwidth
4.1215 MHz

2.640 kHz
4.625 MHz

% of OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

usc | LFile <FCC_LTE_OBW.slate> recalled

OBW- Band5-High
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10.4 Band Edge

Requirement(s):

Spec Item | Requirement Applicable
Out of band emissions. The power of any emission outside of the authorized operating
47CFR27.53 - | frequency ranges must be attenuated below the transmitting power (P) by a factor of at

least 43 + 10 log(P) dB.

Out of band emissions. The power of any emission outside of the authorized operating
47CFR24.238 - frequency ranges must be attenuated below the transmitting power (P) by a factor of at
least 43 + 10 log(P) dB.

= o
Test Setup e R

Spectrum
Analyzer

1. EUT was set for low , mid, high channel with modulated mode and highest RF output power.
. The spectrum analyzer was connected to the antenna terminal.
3. ARBW of 1% greater than the 26 dB emission bandwidth should be used for band edge
measurement or if narrower RBW is used, a correct factor calculated with formula 10*log
(EBW/BWnmeas) will be added to the result.

Test Procedure

Temperature 22:C
Test Date 101262015 - 11/02/2015 Environmental condition | Relative Humidity 48%
02/15/2016 - 02/29/2016 .
Atmospheric Pressure 1008mbar
The EUT was scanned up to 25GHz. Both horizontal and vertical polarities were investigated. The results show only the
worst case.
Remark
Limit calculation:
Emission limit = PdBm — [ 43+ 10 log (PW)] = 10log(1000 x PW) - 43 - 10log(PW) = 30 dBm - 43 = -13 dBm
Result Pass O] Fail
Test Data Yes (See below) LI N/A
Test Plot Yes (See below) LI N/A

Test was done by Chen Ge at RF test site.
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Band Edge Measurement Data for LTE band 2

Type Channel Channel Frequency Measurement Band Limit (dBm)
(MHz) Edge (dBm)

5MHz BW, QPSK ;f;"rv] oes T i

5MHz BW, 64QAM bm 5225 o i

10MHz BW, QPSK bm 535 o 13

10MHz BW, 64QAM ;f;vrv‘ % by i

15MHz BW, QPSK ;f;"rv] a7 e Bt

15MHz BW, 64QAM bm 5825 S i

20MHz BW, QPSK b%vr: L 8% i

20MHz BW, 64QAM bf;"rv] Lad oo B

Band Edge Measurement Data for WCDMA band 2

Type Channel Chanm:llwlilr;?uency Mea;:;:nz:gtm B;and Limit (dBm)

3.84MHz BW, QPSK ;m ]§§§§ 32?? 12
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Band Edge Measurement Data for LTE band 5

Type Channel Channel Frequency Measurement Band Limit (dBm)
(MHz) Edge (dBm)
5MHz BW, QPSK ;T;m o5 e 1
L S "
10MHz BW, QPSK ;f;vﬁ iiad Est i
10MHz BW, 64QAM ;T;Vrv‘ ot o =
15MHz BW, QPSK bm o e o
15MHz BW, 64QAM l:f’gvrv] oo o i
20MHz BW, QPSK h%vrv] o P i
20MHz BW, 64QAM l:f;"rv] o 018 15
Band Edge Measurement Data for WCDMA band 5
Type Channel Chanm:llwli-lr:?uency Mea;:g:nz:gtm B;and Limit (dBm)
3.84MHz BW, QPSK hm ort. e Bt
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Test Plots for LTE Band 2:

Keysight Spectrum Analyzer - Swepd SA -

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center Freq)
1.930000000 GHz|
StartFi
1915000000 GHz|

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

Center 1.93000 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

Keysight Spectrum Analyzer - Swepd SA -

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

Center 1.99500 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

BandEdge-LTE-Band2-10MHz-QPSK-Low

BandEdge-LTE-Band2-10MHz-QPSK-High

==
Frequency

Center Freq)
1.930000000 GHz|
StartFreq
1915000000 GHz|

CF Step
000000 MHz,
Man
FreqOffset
OHz,

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

B ieysight Spectnam Analyaes - Swepd S& -

1 A40d 31,2015
Center Freq 1.930000000 GHz
ot Ly

O Fas
IFGainiLow

06:45:

Avg Type: RMS
AvglHold:>100/100

Trig: Free Run
@Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center 1.93000 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

B ieysight Spectnam Analyaes - Swepd S& -

06:54:22 A0 Ot 31, 2015

Frequency

Center Freq)
1.995000000 GHz|
StartFreq
1880000000 GHz
Stop Freq
2.010000000 GHz,

CF Step
.000000 MHz |

Avg Type: RMS

Center Freq 1.995000000 GHz — Avg Hold:>100/100

o: Fa Trig: Fres Run
IFGainiLow

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

MH
Man

FreqOffset
. 0 Hz]

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

Center 1.99500 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-10MHz-64QAM-Low

BandEdge-LTE- Band2-10MHz-64QAM-High
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. Keight Specnuam Analyzer - Swept S
Avg Type: RS Frequency
Trig: Free Run AvgiHold:>100/100
G Auto Tune|

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center Freq)
0000000 GHz|

StartFi
1.905000000 GHz |

nter 1.93000 GHz ~Span 50.00 MHz
es BW 100 kHz #VBW 300 kHz* Sweep 6.200 ms (1001 pts);
MSG ) Undefined header;,DISP:VIEW:WIND<Err>

B ieysight Spectnam Analyaes - Swepd S&

Avg Type: RMS
Y Trig: Free Run AvglHold:>100/100
@Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center Freq)
5000000 GHz|

StartFi
1.970000000 GHz |

nter 1.99500 GHz " Span 50.00 MHz
es BW 100 kHz #VBW 300 kHz* Sweep 6.200 ms (1001 pts);
MG ) Undefined header,DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-20MHz-QPSK-Low

BandEdge-LTE- Band2-20MHz-QPSK-High

B ieysight Spectnam Analyaes - Swepd S&

lCenter Freq 1.930000000 GHz
P i Ly

as
IFGainiLow

Avg Type: RS Frequency
Trig: Free Run AvglHold:>100/100
#Atten: 20 dB
Auto Tune|
Ref Offset 27 dB
Ref 30.00 dBm
Center Freq)
0000000 GHz|
StartFreq
1910000000 GHz|

Center 1.93000 GHz “Span 40.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 5.000 ms (1001 pts);
MSG ) Undefined header;,DISP:VIEW:WIND<Err> STATU

B ieysight Spectnam Analyaes - Swepd S&

lCenter Freq 1.995000000 GHz
P i Ly

as
IFGainiLow

Avg Type: RMS
Trig: Free Run AvglHold:>100/100
@Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center 1.99500 GHz " Span 50.00 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 6.200 ms (1001 pts);

MG ) Undefined header,DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-20MHz-64QAM-Low

BandEdge-LTE- Band2-20MHz-64QAM-High
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B ieysight Spectnam Analyaes - Swepd S&

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

nter 1.93000 GHz
es B 100 kHz #VBW 300 kHz*
55 € Undefined header,DISP-VIEW-WIND=Err>

B ieysight Spectnam Analyaes - Swepd S&

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

nter 1.99500 GHz
es BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-5MHz-QPSK-Low

BandEdge-LTE- Band2-5MHz -QPSK-High

B ieysight Spectnam Analyaes - Swepd S&

lCenter Freq 1.930000000 GHz
ot Ly

O Fas
IFGainiLow

Avg Type: RS Frequency
Trig: Free Run AvglHold:>100/100
#Atten: 20 dB
Auto Tune|
Ref Offset 27 dB
Ref 30.00 dBm
Center Freq)
0000000 GHz|
StartFreq
1915000000 GHz|

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

Center 1.93000 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

B ieysight Spectnam Analyaes - Swepd S&

lCenter Freq 1.995000000 GHz
ot Ly

O Fas
IFGainiLow

Avg Type: RMS

Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center Freq)
5000000 GHz
StartFreq
1880000000 GHz
Stop Freq
2.010000000 GHz,
CF Step!
3.000000 MHz
Man
FreqOffset
OHz|

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

Center 1.99500 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-5MHz -64QAM-Low

BandEdge-LTE- Band2-5MHz -64QAM-High
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. Keight Specnuam Analyzer - Swept S
Avg Type: RS Frequency
¥ Trig: Fres Run AvgiHold:>100/100
satten: 20 B
G Auto Tune|

Ref Offset 27 dB
Ref 30.00 dBm

Center Freq)
0000000 GHz|

StartFi
1.915000000 GHz |

~Span 30.00 MHz
Sweep 3.733 ms (1001 pts);

nter 1.93000 GHz
es B 100 kHz #VBW 300 kHz*
55 € Undefined header,DISP-VIEW-WIND=Err>

B ieysight Spectnam Analyaes - Swepd S&

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

“Span 40.00 MHz
Sweep 5.000 ms (1001 pts);

nter 1.99500 GHz
es BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-15MHz-QPSK-Low

BandEdge-LTE- Band2-15MHz -QPSK-High

B ieysight Spectnam Analyaes - Swepd S&

lCenter Freq 1.930000000 GHz
ot Ly

as
IFGainiLow

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

“Span 40.00 MHz
Sweep 5.000 ms (1001 pts);

Center 1.93000 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

B ieysight Spectnam Analyaes - Swepd S&

lCenter Freq 1.995000000 GHz
P i Ly

O Fas
IFGainiLow

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Atten: 20 dB

Ref Offset 27 dB
Ref 30.00 dBm

Center Freq)
5000000 GHz
StartFreq
1875000000 GHz
Stop Freq
2.015000000 GHz,

CF Step
000000 MHz |
Man

“Span 40.00 MHz
Sweep 5.000 ms (1001 pts);

Center 1.99500 GHz
#Res BW 100 kHz #VBW 300 kHz*
usG € Undefined header;DISP:VIEW:WIND<Err>

BandEdge-LTE- Band2-15MHz -64QAM-Low

BandEdge-LTE- Band2-15MHz -64QAM-High
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Test Plots for WCDMA Band 2:

Agfent Specirum Analyzer - Swest Sh

B AvaTypeRMS e
=+~ Trig:Free Run AvgiHold: 100100
#azten: 30 4B

T i
Ref Level 18.40 dBm

Ref Offset 2.4 dB
Ref 18.40 dBm

Center 1.930000 GHz Span 10.00 MHz
#Res BW 100 kHz EVBW 300 kHz* 1.267 ms (1001 pts)

Apfent Spectrum Anatygzer - Swept SA
TN F T} =T
4 L 2 #Avg Type: RMS TRACE
Marker 1 1.990000000000 GH. & Trig: Pras R ”\';_‘:r;“m‘m
:30 4B

I Wide ——
(-G Bhsten: 30

Center 1.990000 GHz Span 10.00 MHz
#Res BW 100 kHz EVBW 300 kHz* e 1.267 ms (1001 pts)

BandEdge-WCDMA-Band2-5MHz-QPSK-Low

BandEdge-WCDMA-Band2-5MHz-QPSK-High
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Test Plots for LTE Band 5:

8. eight Spectrum Anaiyzer - Swept SA
lCenter Freq 869.000000 MHz

PNO: Fast L
FGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Center 869.00 MHz
#Res BW 100 kHz
use LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

Avg Type: RMS
Avg|Hold:>100100

Span 30.00 MHz|
Sweep 3.733 ms (1001 pts)

B Keysight Spectnum Analyzer - Swept SA

Ref Offset 14 dB
Ref 20.00 dBm

Center 894.00 MHz
#Res BW 100 kHz

lCenter Freq 894.000000 MHz

Trig: Free Run

PNO: Fast Cy
" gAtten: 30 9B

IFGain:Low

#VBW 300 kHz*

use LFile <FCC_LTE_BE state> recalled

Avg Type: RMS
Avg|Hold:>100100

Mkr1 894.00 MHz|
-36.152 dBm

Span 30.00 MHz|
Sweep 3.733 ms (1001 pts)

BandEdge-LTE-Band5-10MHz-QPSK-Low

BandEdge-LTE- Band5-10MHz-QPSK-High

Keysight Spactrum Anslyzer - Swept S

Center Freq 869.000000 MHz
PHO; Fast Ly
IFGain:Low

Trig: Free Run
#Anen: 30 4B

Ref Offset 14 dB:
Ref 20.00 dBm

Center 869.00 MHz

Avg Type: RMS
Avg|Hold:>100/100

e

Frequency

Auto Tune
CenterFreq
869,000000 MHz,

StartFreq|
‘854 000000 MHz|

| Stop Freq
884.000000 MHz|

CF Step

" Span 30.00 MHz

Keysight Spactrum Anslyzer - Swept S

Center Freq 834.000000

Ref Offset 14 dB:
Ref 20.00 dBm

Center 864.00 MHz
#Res BW 100 kHz

MHz
PNO: Fast Ly
17 Gain:Low

Trig: Free Run
#Anen: 30 4B

#VBW 300 kHz*

e

Frequency

Auto Tune
Center Freq
894000000 MHz,

StartFreq|
'879.000000 MHz|

| Stop Freq
'809.000000 MHz|

CF Step

Avg Type: RMS
Avg|Hold:>100/100

" Span 30.00 MHz
Sweep 3.733 ms (1001 pts)

#Res BW 100 kHz

#VBW 300 kHz*

Sweep 3.733 ms (1001 pts)

Msc i.File <FCC_LTE_BE.siate> recalled

Msc i.File <FCC_LTE_BE.siate> recalled

BandEdge-LTE- Band5-10MHz-64QAM-Low

BandEdge-LTE- Band5-10MHz-64QAM-High
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8. eight Spectrum Anaiyzer - Swept SA
lCenter Freq 869.000000 MHz

NO: Fast Ly
FGain:Low

Avg Type: RMS
Trig: Free Run Avg|Hold:>1001100

#Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Span 50.00 MHz

Center 869.00 MHz
200 ms (1001 pts),

#Res BW 100 kHz
usc LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

B Keysight Spectnum Analyzer - Swept SA

lCenter Freq 894.000000 MHz
PNO: Fast Ly
FGain:Low

Avg Type: RMS
Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Span 50.00 MHz
200 ms (1001 pts),

Center 894.00 MHz
#Res BW 100 kHz

usc LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

BandEdge-LTE- Band5-20MHz-QPSK-Low

BandEdge-LTE- Band5-20MHz-QPSK-High

Keysight Spactrum Anslyzer - Swept S

Center Freq 869.000000 MHz
PHO; Fast Ly
IFGain:Low

Avg Type: RMS
Trig: Free Run AvglHold:>100/100
#Aten: 30 dB
Ref Offset 14 dB Mkr1 8!
Ref 20.00 dBm =

Auto Tune
CenterFreq
869,000000 MHz,

e

Frequency

StartFreq|

‘844000000 MHz|

StopFreq
894.000000 MHz|

Span 50,00 MHz
Sweep 6.200 ms (1001 pts),

Center 869.00 MHz
#Res BW 100 kHz
Mse i File <FCC_LTE_BE state> recalled

#VBW 300 kHz*

CF Step
/000000 MHz|
Man

e

R e e T 7
Center Freq 834.000000 MHz Frequency
PHO: Fast Ly
IFGain:Low

Avg Type: RMS
Avg|Hold:>100/100

Trig: Free Run
#Anen: 30 4B
Auto Tune

Ref Offset 14 dB Mkr1 8¢
Ref 20.00 dBm -4

894 000000 MHz|

StartFreq|

Span 50,00 MHz
Sweep 6.200 ms (1001 pts),

Center 894,00 MHz
#Res BW 100 kHz
Mse i File <FCC_LTE_BE state> recalled

#VBW 300 kHz*

BandEdge-LTE- Band5-20MHz-64QAM-Low

BandEdge-LTE- Band5-20MHz-64QAM-High
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B Keysight Spectnum Analyzer - Swept SA

lCenter Freq 869.000000 MHz )
PNO: Fast Ly Trig: Free Run
IFGain:L ow #Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Center 869.00 MHz
#Res BW 100 kHz #VBW 300 kHz*

usc LFile <FCC_LTE_BE state> recalled

Avg Type: RMS
Avg|Hold:>100100

Span 20.00 MHz
533 ms (1001 pts),

B Keysight Spectnum Analyzer - Swept SA

lCenter Freq 894.000000 MHz ) Avg Type: RMS
PNO: Fast Ly Trig: Free Run Avg|Hold:>1001100

IFGain:Low #Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Center 894.00 MHz N - - Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz* 533 ms (1001 pts)

usc LFile <FCC_LTE_BE state> recalled

BandEdge-LTE- Band5-5MHz-QPSK-Low

BandEdge-LTE- Band5-5MHz -QPSK-High

eysight Spectium Ansbyzer - Swept SA

869.000000 MHz
PNO: Fast Ly 1710: Free Run
\FGainLow #Amen: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Center 869.00 MHz
#Res BW 100 kHz #VBW 300 kHz*
mss LFile <FCC_LTE_BE stale> recalled

Avg Type: RMS Frequency

AvglHeld:>100/100
Mkr1 869.00 MHz
-36.7

~ Span 20,00 MHz
Sweep 2.533 ms (1001 pts)

eysght Spactrum Anabyze - Swept 54 = ==

894.000000 MHz T AwgTypeRMS Frequency

PNO: Fast Ly 1100 Run Avg|Held:>100100
IFGain:Low #Atten: 30 dB
Ref Offset 14 0B Mkr1 894.00 MHz Auto Tune
-35.683 dBm

Ref 20.00 dBm

Center Freq|
4.000000 MHz|

StartFreq|
£84.000000 MHz|

Center 894.00 MHz ) ) i " Span 20.00 MHz|
#Res BW 100 kHz #VBW 300 kHz* Sweep 2.533 ms (1001 pts)

mss LFile <FCC_LTE_BE stale> recalled

BandEdge-LTE- Band5-5MHz -64QAM-Low

BandEdge-LTE- Band5-5MHz -64QAM-High
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8. eight Spectrum Anaiyzer - Swept SA
lCenter Freq 869.000000 MHz

PNO: Fast L
FGain:Low

Avg Type: RMS
Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Span 40.00 MHz
000 ms (1001 pts)|

Center 869.00 MHz
#Res BW 100 kHz

usc LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

B Keysight Spectnum Analyzer - Swept SA

lCenter Freq 894.000000 MHz
PNO: Fast Ly
FGain:Low

Avg Type: RMS
Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Span 40.00 MHz
000 ms (1001 pts)|

Center 894.00 MHz
#Res BW 100 kHz

usc LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

BandEdge-LTE- Band5-15MHz-QPSK-Low

BandEdge-LTE- Band5-15MHz -QPSK-High

Keysight Spactrum Anslyzer - Swept S

Center Freq 869.000000 MHz
PHO; Fast Ly
IFGain:Low

Avg Type: RMS
Trig: Free Run AvglHold:>100/100

#Aten: 30 dB

Ref Offset 14 dB:
Ref 20.00 dBm

Auto Tune
CenterFreq
869,000000 MHz,

e

Frequency

StartFreq|

'849,000000 MHz|

StopFreq
889.000000 MHz|

Span 40,00 MHz
Sweep 5.000 ms (1001 pts),

Center 869.00 MHz
#Res BW 100 kHz
Mse i File <FCC_LTE_BE state> recalled

#VBW 300 kHz*

CF Step
000000 MHz|
Man

e

Frequency

Mkr1 894.00 MHz|
Center Freq|
894000000 MHz,

-37.164 dBm
StartFreq|
‘874000000 MHz|

StopFreq
914000000 MHz|

CF Step
000000 MHz|
Man

Keysight Spactrum Anslyzer - Swept S

Center Freq 834.000000 MHz
PHO; Fast Ly
IFGain:Low

Avg Type: RMS
Avg|Hold:>100/100

Trig: Free Run
#Anen: 30 4B

Ref Offset 14 dB:
Ref 20.00 dBm

Span 40,00 MHz
Sweep 5.000 ms (1001 pts),

Center 894,00 MHz
#Res BW 100 kHz
Mse i File <FCC_LTE_BE state> recalled

#VBW 300 kHz*

BandEdge-LTE- Band5-15MHz -64QAM-Low

BandEdge-LTE- Band5-15MHz -64QAM-High
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Test Plots for WCDMA Band 5:

T e

Keysight Spectrum Anshyzer - Swept S4
TR

Center Freq 869.000000 MHz

PNO: Fast Cp)
FGain:Low

Frequency

Center Freq
869000000 MHz

StartFreq)|
859.000000 MHz |

Stop Freq
B78.000000 MHz|

CF Step!
2 MHz|
Man

Avg Type: RMS
Trig: Free Run Avg|Hold:>100100

sAnen: 30 dB

Ref Offset 14 dB
Ref 20.00 dBm

Auto

Span 20.00 MHz
Sweep 2.533 ms (1001 pts)

Center 869.00 MHz
#Res BW 100 kHz

usc LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

STATUS.

T e

Frequency

Keysight Spectrum Anshyzer - Swept S4
TR

Center Freq 894.000000 MHz

PNO: Fast Cp)
FGain:Low

Avg Type: RMS
Trig: Free Run Avg|Hold:>1001100
#Atten: 30 dB
! Auto Tune|
Ref Offset 14 0B MKr1
Ref 20.00 dBm

Span 20.00 MHz
Sweep 2.533 ms (1001 pts)

Center 894.00 MHz
#Res BW 100 kHz

usc LFile <FCC_LTE_BE state> recalled

#VBW 300 kHz*

STATUS.

BandEdge-WCDMA- Band5-5MHz-QPSK-Low

BandEdge-WCDMA- Band5-5MHz-QPSK-High
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10.5 Radiated Spurious Emission below 1GHz

Requirement(s):

Spec Item Requirement Applicable
Out of band emissions. The power of any emission outside of the authorized
47CFR27.53 operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log(P) dB.
Out of band emissions. The power of any emission outside of the authorized
47CFR24.238 operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log(P) dB.
Seml Anechoic Chamber
Test Setup
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Spectrum Analyzer

Radie Absorbing Material
I a |
! EUT . | [: %

Ground Plane

Test Procedure

Substitution method:

1.
2.

5.

The EUT was switched on and allowed to warm up to its normal operating condition.

The test was carried out at the selected frequency points obtained from the EUT characterisation. Maximization of the
emissions, was carried out by rotating the EUT, changing the antenna polarization, and adjusting the antenna height in
the following manner:

a. Vertical or horizontal polarisation (whichever gave the higher emission level over a full rotation of the EUT)
was chosen.

b. The EUT was then rotated to the direction that gave the maximum emission.

C. Finally, the antenna height was adjusted to the height that gave the maximum emission.

Remove the transmitter and replace it with a substitution antenna (the antenna should be half-wavelength for each
frequency involved). The center of the substitution antenna should be approximately at the same location as the center
of the transmitter.
Feed the substitution antenna at the transmitter end with a signal generator connected to the antenna by means of a
nonradiating cable. With the antennas at both ends horizontally polarized, and with the signal generator tuned to a
particular spurious frequency, raise and lower the test antenna to obtain a maximum reading at the spectrum
analyzer. Adjust the level of the signal generator output until the previously recorded maximum reading for this set
of conditions is obtained.

Steps 4 were repeated for the next frequency point, until all selected frequency points were measured.

Temperature 23°C
Test Date 10126/2015 - 11/02/2015 Environmental condition Relative Humidity 48%
02/15/2016 — 02/29/2016 .
Atmospheric Pressure 1008mbar
The EUT was scanned up to 25GHz. Both horizontal and vertical polarities were investigated. The results show only the worst
case.
Remark Limit calculation:

Emission limit = PdBm — [ 43+ 10 log (PW)] = 10log(1000 x PW) - 43 - 10log(PW) = 30 dBm - 43 = -13 dBm
All different modulation and bandwidth configuration has been verified and only the test data of worst case with
QPSK modulation and greatest bandwidth was presented in this report.
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