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Test Plots for Band 2-QPSK-20MHz

B eioht Specinam Anale: - Channel Power
07:42:08 M1 0ct 31,20
Radio Std: None

Center Freq: 1.940000000 GHz
AvglHold:>100/100

lCenter Freq 1.940000000 GHz

) Trig: Free Run
HFGain:Low

#Atten: 20 4B Radio Device: BTS

Ref 30.00 dBm

Span 30 MHz

#VBW 3 MHz Sweep 1ms,

Channel Power Power Spectral Density

17.07 dBm /20 MHz -55.94 dBm /Hz

Frequency

Center Freq|
140000000 GHz

B eioht Specinam Anale: - Channel Power

lCenter Freq 1.940000000 GHz

=
#FGain:Low

Center Freq: 1.940000000 GHz
AvglHold:>100/100

Trig: Free Run
#Atten: 20 dB

07:41:16 4M Oct 31, 20,

Radio Std: None Frequency

Radio Device: BTS

Ref 30.00 dBm

Channel Power

17.10 dBm /20 MHz

#VBW 3 MHz

Center Freq|
140000000 GHz

Span 30 MHz
Sweep 1ms

Power Spectral Density

-55.91 dBm /Hz

PWR-Band2-QPSK-20M BW-Low CH-Port1

B eysigin Spectnum Anaiyzer - Channel Power
ENSEINT| SOURCE OF 17.39:28 4 Oct 31, 2015

Center Freq: 1960000000 GHz Radio Std: None

Trig: Free Run AvglHold:>100/100

#Aren: 20 dB

Center Frsq 1.960000000 GHz

-
#IFGain:Low

Radio Device: BTS

Ref 30.00 dBm

‘Center 1.96 GHz
H #VBW 3 MHz

Span 30 MHz
Sweep 1ms|

Channel Power

17.27 dBm /20 MHz

Power Spectral Density

-55.74 dBm /Hz

Frequency

Center Freq|
60000000 GHz|

BN eysioht Spectnam Aabyzer - Channel Power

Center Frsq 1.960000000 GHz

-
#IFGain:Low

Ref 30.00 dBm

‘Center 1.96 GHz

Channel Power

17.25 dBm /20 MHz

Canter Freq: 1.860000000 GHz
Trig: Free Run AvglHold:>100/100
#Anen: 20 dB

#VBW 3 MHz

07:39:45 8 0ct 31, 2015

Radio Std: None Frequency

Radio Device: BTS

Center Freq|
60000000 GHz|

Span 30 MHz
e

Power Spectral Density

-55.76 dBm /Hz

PWR-Band2-QPSK-20M BW-Mid CH-Port1

PWR-Band2-QPSK-20M BW-Mid CH-Port2

B Voo Spectmum Anabyer - Cranmel Pomer

ENSEINT| SOURCE OF 17.37:52 AH Oct 31, 2015
Center Freq: 1980000000 GHz Radio Std: None
Trig: Free Run AvglHold:>100/100
#Aren: 20 dB

Center Frsq 1.980000000 GHz

-
#IFGain:Low

Radio Device: BTS

Ref 30.00 dBm

Span 30 MHz
Sweep 1ms|

#VBW 3 MHz
Channel Power

16.97 dBm /20 MHz

Power Spectral Density

-56.04 dBm /Hz

Frequency

Center Freq|
80000000 GHz|

B ersioht Spectmam Aayzer - Crannel Power
17.37.22 8 0ct 31,2015

Radio Std: None Frequency

Canter Freq: 1.880000000 GHz
Trig: Free Run AvglHold:>100/100
#Anen: 20 dB

Center Frsq 1.980000000 GHz

-
#IFGain:Low

Radio Device: BTS

Ref 30.00 dBm

Center Freq|
80000000 GHz|

Span 30 MHz
Sweep 1ms|

#VBW 3 MHz
Channel Power

17.00 dBm /20 MHz

Power Spectral Density

-56.01 dBm /Hz

PWR-Band2-QPSK-20M BW-High CH-Port1

PWR-Band2-QPSK-20M BW-High CH-Port2
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Test Plots for Band 2-64QAM-20MHz

B8 ieght Spectnum Analyaer - Chanal Power B8 ieght Spectnum Analyaer - Chanal Power
17.20:54 44 Oct 31, 2015

Radio Std: None

07:30:13 M40t 31,20
Conter Freq: 1.940000000 GHz R Radio Std: None

Center Freq: 1.940000000 GHz
Trig: Free Run AvglHold:>100/100

Center Freq 1.940000000 GHz Trig: Free Run ‘avglHold:»100/100

lCenter Freq 1.940000000 GHz

=
#FGain:Low

#Atten: 20 4B

Radio Device: BTS

Ref 30.00 dBm

Channel Power

17.13 dBm /20 MHz

Center Freq|
140000000 GHz

#VBW 3 MHz
Power Spectral Density

-55.88 dBm /Hz

=
#FGain:Low

#Atten: 20 4B

Radio Device: BTS

Ref 30.00 dBm

Channel Power

17.12 dBm /20 MHz

Span 30 MHz
#VBW 3 MHz Sweep 1ms
Power Spectral Density

-55.89 dBm /Hz

Center Freq|
140000000 GHz

BN eysioht Spectnam Aabyzer - Channel Power

Center Frsq 1.960000000 GHz

-
#IFGain:Low

Ref 30.00 dBm

‘Center 1.96 GHz

Channel Power

17.14 dBm /20 MHz

073242 8 0ct 31, 2015

Radio Std: None Frequency

Canter Freq: 1.860000000 GHz
Trig: Free Run AvglHold:>100/100

#Anen: 20 dB Radio Device: BTS

Center Freq|
60000000 GHz|

Span 30 MHz
Sweep 1ms|

#VBW 3 MHz
Power Spectral Density

-55.87 dBm /Hz

BN eysioht Spectnam Aabyzer - Channel Power

Center Frsq 1.960000000 GHz

-
#IFGain:Low

Ref 30.00 dBm

‘Center 1.96 GHz

Channel Power

17.19 dBm /20 MHz

ENSEINT] SOURCE OF 731,48 AH Oct 31, 20
Center Freq: 1960000000 GHz Radio Std: None
Trig: Free Run AvglHold:>100/100

#Anen: 20 dB Radio Device: BTS

Span 30 MHz
Sweep 1ms|

#VBW 3 MHz
Power Spectral Density

-55.82 dBm /Hz

Center Freq|
60000000 GHz|

PWR-Band2-64QAM-20M BW-Mid CH-Port1

B ersioht Spectmam Aayzer - Crannel Power

Center Frsq 1.980000000 GHz

-
#IFGain:Low

Ref 30.00 dBm

Channel Power

17.21 dBm /20 MHz

Ense RCE OF 17:34:37 M Oct 31,2015
Canter Freq: 1.980000000 GHz Radio Std: None L0 E T
Trig: Free Run AvglHold:>100/100

#Anen: 20 dB Radio Device: BTS

Center Freq|
80000000 GHz|

Span 30 MHz

#VBW 3 MHz Sweep 1ms

Power Spectral Density

-55.80 dBm /Hz

B ersioht Spectmam Aayzer - Crannel Power

Center Frsq 1.980000000 GHz

-
#IFGain:Low

Ref 30.00 dBm

Channel Power

17.20 dBm /20 MHz

ENSEINT| SOURCE OF 17.34:59 AH Oct 31, 20
Center Freq: 1980000000 GHz Radio Std: None
Trig: Free Run AvglHold:>100/100

#Anen: 20 dB Radio Device: BTS

Span 30 MHz
Sweep 1ms|

#VBW 3 MHz
Power Spectral Density

-55.81 dBm /Hz

Center Freq|
80000000 GHz|

PWR-Band2-64QAM-20M BW-High CH-Port1

PWR-Band2-64QAM-20M BW-High CH-Port2
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10.2 Peak-Average Ratio

Requirement(s):

Spec

Item

Requirement

Applicable

47CFR27.50

The peak-to-average power ratio (PAPR) of the transmitter output power must not
exceed 13 dB. The PAPR measurements should be made using either an instrument
with complementary cumulative distribution function (CCDF) capabilities to determine
that PAPR will not exceed 13 dB for more than 0.1 percent of the time or other
Commission approved procedure. The measurement must be performed using a
signal corresponding to the highest PAPR expected during periods of continuous
transmission.

47CFR24.232

(d)

Power measurements for transmissions by stations authorized under this section may
be made either in accordance with a Commission-approved average power technique
or in compliance with paragraph (e) of this section. In both instances, equipment
employed must be authorized in accordance with the provisions of §24.51. In
measuring transmissions in this band using an average power technique, the peak-
to-average ratio (PAR) of the fransmission may not exceed 13 dB.

Test Setup

=

EUT

Spectrum
Analyzer

Test Procedure

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.

Temperature 23°C
Test Date 04/30/2015 - 05/03/2015 Environmental condition Relative Humidity 48%
10/26/2015 - 11/02/2015 .
Atmospheric Pressure 1008mbar
Remark NONE
Result Pass ] Fail
Test Data Yes LI N/A
Test Plot Yes (See below) LI N/A
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Test Data for LTE band 4:
Type Channel Frequency (MHz) Pe;:tion((ceera;ge Pe;:tion(zr;;_sje
Low 21125 9.62 13
5MHz BW, QPSK Mid 2132.5 9.53 13
High 2152.5 9.53 13
Low 2112.5 9.54 13
5MHz BW, 16QAM Mid 2132.5 9.95 13
High 2152.5 9.51 13
Low 2112.5 9.65 13
5MHz BW, 64QAM Mid 2132.5 9.52 13
High 2152.5 9.49 13
Low 2115.0 8.94 13
10MHz BW, QPSK Mid 2132.5 8.93 13
High 2150.0 8.87 13
Low 2115.0 8.98 13
10MHz BW, 16QAM Mid 2132.5 8.93 13
High 2150.0 8.93 13
Low 2115.0 8.94 13
10MHz BW, 64QAM Mid 2132.5 8.94 13
High 2150.0 8.91 13
Low 2117.5 9.1 13
15MHz BW, QPSK Mid 2132.5 9.01 13
High 21475 9.01 13
Low 2117.5 8.94 13
15MHz BW, 16QAM Mid 2132.5 8.82 13
High 21475 8.88 13
Low 2117.5 9.09 13
15MHz BW, 64QAM Mid 2132.5 9.02 13
High 21475 9.00 13
Low 2120.0 8.98 13
20MHz BW, QPSK Mid 2132.5 8.90 13
High 2145.0 8.87 13
Low 2120.0 8.95 13
20MHz BW, 16QAM Mid 2132.5 8.91 13
High 2145.0 8.88 13
Low 2120.0 8.95 13
20MHz BW, 64QAM Mid 2132.5 8.88 13
High 2145.0 8.85 13
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Test Data for LTE band 2 (QPSK is the worst case)

Peak-Average Peak-Average
Type Channel Frequency (MHz) Ratio (dB) Ratio (dB)
Low 19325 9.79 13
5MHz BW, QPSK Mid 1960.0 9.79 13
High 1987.5 9.83 13
Low 1935.0 10.06 13
10MHz BW, QPSK Mid 1960.0 10.06 13
High 1985.0 10.05 13
Low 19375 9.90 13
15MHz BW, QPSK Mid 1960.0 9.93 13
High 1982.5 9.92 13
Low 1940.0 9.90 13
20MHz BW, QPSK Mid 1960.0 9.89 13
High 1980.0 9.84 13
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Test Plots for LTE band 4:

Agsent Specirum Analyzer - Pawer Stat CCOF Agsent Specirum Analyzer - Pawer Stat CCOF

i 0c34 16 P Agr 30, 2015
: 2112500000 GHz

Counts:1.00 MI1.00 Mpt

i 063605 P Age 20, 2015

e 1)
Radio Std: Nore Fraquency Center Frag 2.115000000 GHz Center Freq: 2.118000000 GHz Radio St Nore Fraquency

=+ Trig: Free Run Counts:1.00 MO0 Mpt
A GalniLow #icten: 30 4B

Average Power - Average Power

17.46 dBm I 13.59 dBm
34.24 % at 0dB 35.54 % at 0dB

1) 06 3535 PM Ay 30, 2015
2132500098 GHz Radio Std: Nome Frequency

Counts:87S ki1.00 Mpt

i 630007 P ADr 30, 3015
GHa Radio Std: Nore Frequency
Counts:1.00 M1

Average Power Average Power

19.04 dBm . 15.20 dBm
34.25 % at 0dB ' 35.47 % at 0dB

PK-AV-Ratio-Band4-QPSK-10M BW-Mid

i 0623651 DM Agr 30, 2015
$I500000 GHz Radio Std: None
Counts:1.00 MI1.00 Mpt

Average Power

17.14 dBm
34.31 % at 0dB

Agsent Specirum Analyzer - Pawer Stat CCOF
AL

i 06:401 31 P Agr 30, 2015

Center Freq 2.150000000 GHz sonNrFNHu‘:‘hmGHz Radio Std: Nore Frequency
ng: n

e Counts:1.00 MO0 Mpt
MEGalnLew  #Amten: 30 4B

Average Power

15.76 dBm
35.57 % at 0dB

PK-AV-Ratio-Band4-QPSK-5M BW-High

PK-AV-Ratio-Band4-QPSK-10M BW-High
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Agfer Spectium Analyzer - Pawer St CCDF
AL i (0 5625 P Mie (3, 2015
112500000 GHz Radio Std: W-CDMA
Counts:2.08 MI0.0 Mpt
Radio Device: BTS

‘Center Freq 2.112500000 GHz

AEGalnLew
Average Power

17.16 dBm
34.19 % at 0dB

Frequency

Agfer Spectium Analyzer - Pawer St CCDF
AL i (.05 26 P Miie 3, 2015
5000000 GHz Radio Std: W-CDMA
Counts: 3.0 M10.0 Mpt
Radio Device: BTS

‘Center Freq 2.115000000 GHz

AEGalnLew
Average Power

14.89 dBm
35.58 % at 0dB

Center Freq: 2,130800000 GHz R
Triy n Counts:90.0 M10.0 Mpt
Radio Device: BTS

Average Power

16.46 dBm
33.15 % at 0dB

Frequency

Center F
800000 GHz.

I i {5 0434 DM MGy 03, 2015
Center Freq: 2132500000 GHa Radio Std: W-CDMA
ri Run ‘Counts: 30,0 MI10.0 Mpt

#Asten: 30 48 Radio Device: BTS

‘Center Freq 2.132500000 GHz Fraquency

AEGalnLew
Average Power

Center Freq
2132800000 GHz

16.30 dBm
35.55 % at 0dB

i {02.50.04 PM MGy 0, 2015
GHa Radio Std: W-CDMA

Counts: 3.0 M10.0 Mpt

Radio Dewi

Center Freq 2.1

E GalniLaw BTS

Average Power

17.13 dBm
34.26 % at 0dB

Frequency

I i {5 06 15 DM My 3, 2015
2150000000 GHz Radio Std: W-CDMA
n Counts: 3.0 MAC.O Mpt

Radio Device: BTS

Frequency

Average Power

16.79 dBm
35.55 % at 0dB

PK-AV-Ratio-Band4-16QAM-5M BW-High

PK-AV-Ratio-Band4-16QAM-10M BW-High
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Agfert Spectrum Anabyzer - Power Stat CCDF

Frequency

Center Freq
2112600000 GHz

Center Freq: 2,11250000 GHz
- g Run Counts:1.00 MI1.00 Mpt
A Galn:Lew #irten: 30 4B

Average Power

17.33 dBm
34.19 % at 0dB
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Agsent Specirum Analyzer - Pawer Stat CCOF
AL
Frequency

Center Freq
2115000000 GHz

‘Center Freq 2.115000000 GHz

Center Freq: 2,11800000 GHz
== Run
A Galn:Lew

Gl
Counts: 978 k/1.00 Mpt
#irten: 30 4B

Average Power

13.69 dBm
35.48 % at 0dB

Frequency

2132800000 GHz|

Center Freq: 2,32500000 GHz
- g Run Counts:T88 k1,00 Mpt
A Galn:Lew #irten: 30 4B

Average Power Gaussian

18.99 dBm
34.29 % at 0dB

0.001

Frequency

2132800000 GHz|

r L Center Freq: 2,32500000 GHz
Center Freqg 2.1 & s =

e ounts: 990 k/1.00 Mpt
E GalniLaw Basten: 30 4B

Average Power Gaussian

15.21 dBm
35.47 % at 0dB

0.001

I i 063015 DM A
: 2.152500000 GHa Radio Std: None
Counts:1.00 MI1.00 Mpt

Average Power

17.11 dBm
34.26 % at 0dB

0.001

i i 06401 35 P Agw
: 2150000000 GHz Radio Std: None

aH Fraquency
Counts:1.00 MI1.00 Mpt

Center Freq
2150000000 GHz

Average Power

15.74 dBm
35.52 % at 0dB

0.001

PK-AV-Ratio-Band4-64QAM-5M BW-High

PK-AV-Ratio-Band4-64QAM-10M BW-High
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Agsent Specirum Analyzer - Pawer Stat CCOF
AL i 064142 P8 g
: 2117500000 GHz Radio Std: None

Ceanter Freq 2.117500000 GHz Caiant1,00 MH.00 Mgt

AEGalnLew
Average Power

15.42 dBm
35.44 % at 0dB

0.001

Frequency

Agfer Spectium Analyzer - Pawer St CCDF
pn L A 5:47.54 PR Agx.

- 2. 120000008 GHz Radio Std: None

B Counts:800 k1.00 Mpt
A GalniLow

Average Power

15.62 dBm
35.71 % at 0dB

0.001

i 064294 P Agw

2132500009 GHa Radio Std: Nome

Counts:1,00 MF

Average Power

16.87 dBm
35.58 % at 0dB

0.001

Frequency

2132800000 GHz|

064847 DM Agw

Fadio 5td: None Fragquency
00 Mpt

2132800000 GHz|

Average Power

16.89 dBm
35.78 % at 0dB

0.001

064347 M ADr 30, 2015
Radio Std: None
Lot 800 k100 Mpt

Average Power

17.54 dBm
35.62 % at 0dB

Frequency

06:40.37 P Agr 20, 2015

Radio Std: Nane Frequency
Mpe

q: 2, 145000030 GHz
Counts:960 &/1.00

Average Power

17.74 dBm
35.79 % at 0dB

dB
Info BW 10.00:

PK-AV-Ratio-Band4-QPSK-15M BW-High

PK-AV-Ratio-Band4-QPSK-20M BW-High
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Agfer Spectium Analyzer - Pawer St CCDF
AL i (£3.00.34 PAAMie 3, 2015

500000 GHa Radio Std: W-CDMA
Counts: 3.0 M10.0 Mpt

Radio Dewi

‘Center Freq 2.117500000 GHz

AEGalnLew
Average Power

14.79 dBm
35.76 % at 0dB

Frequency
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Agfer Spectium Analyzer - Pawer St CCDF
AL I i (3:15.46 P Min 3, 2015
Center Freq: 2120000000 GHa Radio Std: W-CDMA
ri Run Counts: 3.0 M10.0 Mpt
Radio Dewic

‘Center Freq 2.120000000 GHz Fraquency

AEGalnLew
Average Power

Center Freq
2120000000 GHz

14.88 dBm
35.87 % at 0dB

dB
Info BW 1

i {3:31: 25 DM My 3, 2015
GHa Radio Std: W-CDMA

Counts: 3.0 M10.0 Mpt

Radio Device: BTS

Center Freq 2.

AEGalnLew
Average Power

16.12 dBm
35.78 % at 0dB

Frequency

I i {53:37. 95 DM My 3, 2015
Center Freq: 2132500000 GHa Radio Std: W-CDMA
ri Run ‘Counts: 30,0 MI10.0 Mpt

Radio Device: BTS

Frequency

Average Power

Center Freq
2132800000 GHz

16.10 dBm
35.89 % at 0dB

dB
Info BW 1

{05:12.47 DM MGy 3, 2015
H: Radio Std: W-CDMA
Counts: 3.0 M10.0 Mpt
Radio Dewi

Average Power

16.86 dBm
35.74 % at 0dB

Frequency

i {3220 20 DM MGy 3, 2015
GHa Radio Std: W-CDMA

Counts: 3.0 M10.0 Mpt

Radio Device: BTS

Frequency

Average Power

16.98 dBm
35.96 % at 0dB

dB
Info BW 10.000 MHz

PK-AV-Ratio-Band4-16QAM-15M BW-High

PK-AV-Ratio-Band4-16QAM-20M BW-High
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Agfer Spectium Analyzer - Pawer St CCDF
D I 064155 P gy 30, 2015
Center Freq: 2117500000 GHa Radio Std: None
=+ Trig:Free Run Counts:B55 k/1.00 Mpt

MGl #icten: 30 4B

Average Power

15.42 dBm
35.65 % at 0dB

Frequency

Agsent Specirum Analyzer - Pawer Stat CCOF
TGN i i 064805 P8 gy 50, 2015
Center Freq: 2120000000 GHa Radio Std: None
Trig: Free Run Counts:T50 k/1.00 Mpt

E GalniLaw Bacten: 30

Average Power

15.58 dBm
35.66 % at 0dB

0624300 P Agr 30, 2015
Radio Std: None

Center Freq: 2,130800000 GHz
Triy n Counts:815 k1,00 Mpt

Average Power

16.83 dBm
35.53 % at 0dB

Frequency

Agsent Specirum Analyzer - Pawer Stat CCOF
| v i 064002 P Agr 30, 2015
Center Freq: 2132500000 GHa Radio Std: None
Trig: Free Counts:1.00 M1.00 Mpt

#Arten: 30 di

Frequency

AEGalnLew
Average Power

16.88 dBm
35.78 % at 0dB

i 06244101 P Agr 30, 2015
.

2.14TE0000 GHa Radio Std: N
n

Counts:ATO k.00 Mpt

Average Power

17.51 dBm
35.63 % at 0dB

Frequency

Center Freq
4TEO000O GHz

i 06:40. 54 P Agr 20, 2015
H: Radio Std: None
pt

GHz Fragquency
Counts:840 k/1.00 M)

Average Power

17.70 dBm
35.83 % at 0dB

PK-AV-Ratio-Band4-64QAM-15M BW-High

PK-AV-Ratio-Band4-64QAM-20M BW-High
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Test Plots for Band 2:

B crioht Specinum Anaizer - Pomes Stat CCOF

lCenter Freq 1.935000000 GHz

#IFGain:Low

r 17:05:2 4 Oct 31, 2015
Center Freq: 1.935000000 GHz Radio Std: W-COMA
Trig: Free Run Counts:10.0 MM0.0 Mpt

#Atten: 20 dB Radio Device: BTS

Frequency

Average Power

Center Freq|
1.935000000 GHz|

17.07 dBm
36.31 % at 0dB

3.65dB

6.78 dB

8.64 dB

5 10.06 dB
0.001% 10.81dB
0.0001 % 11.05dB

Peak 11.11dB
28.18 dBm

8 iemight Spectnum Analyzer - Poer Stat CCOF
r 17:42:14 44 Oct 31, 2015

Center Freq: 1.940000000 GHz Radio Std: None

Trig: Free Run Counts:10.0 MM0.0 Mpt

#Atten: 20 dB

lCenter Freq 1.940000000 GHz Frequency

#IFGain:Low

Average Power

Center Freq|
1.940000000 GHz|

17.09 dBm
36.32 % at 0dB

10.89dB

0.001 %
0.0001 % 11.53 dB

Peak 11.60 dB

28.69 dBm

Info BW 25.000 MHz

PK-AV-Ratio-Band2-QPSK-10M BW-Low

PK-AV-Ratio- Band2-QPSK-20M BW-Low

B Ferioht Specinum Anabzer - Pomes Stat CCOF

lCenter Freq 1.960000000 GHz

#IFGain:Low

r 7:01:53 44 Oct 31, 2015
Center Freq: 1.960000000 GHz Radio Std: W-COMA
Trig: Free Run Counts:10.0 MM0.0 Mpt

#Atten: 20 dB Radio Device: BTS

Frequency

Average Power

Center Freq|
0000000 GHz,

17.17 dBm
36.33 % at 0dB

3.66 dB

6.76 dB

8.64 dB

10.06 dB

10.92dB

0.0001 % 10.99 dB

Peak 11.01dB
28.18 dBm

CF Step|
.000000
n

0dB
Info BW 10.000 MHz

8 iemight Spectnum Analyzer - Poer Stat CCOF
r 17.39:36 4 Oct 31, 2015

Center Freq: 1.960000000 GHz Radio Std: None

Trig: Free Run Counts:10.0 MM0.0 Mpt

#Atten: 20 dB

Center Freq 1.960000000 GHz Frequency

#IFGain:Low

Average Power

Center Freq|
0000000 GHz,

17.32dBm
36.41 % at 0dB

3.64 dB

6.77dB

8.63dB

9.89dB

10.95dB

0.0001 % 11.71dB

Peak 11.84 dB
29.16 dBm

CF Step|
.000000
n

0dB
Info BW 25.000 MHz

PK-AV-Ratio- Band2-QPSK-10M BW-Mid

PK-AV-Ratio- Band2-QPSK-20M BW-Mid

B Keysioht Specium Anatyer - Powe Stot CCOF

Center Frsq 1.985000000 GHz

#IFGain:Low

ESE I ¥ 07.00:15 AH Oct 31, 2015
Center Freq: 1.985000000 GHz Radio Std: W-COMA
Trig: Free Run Counts:10.0 MH0.0 Mpt

#Aren: 20 dB Radio Device: BTS

Frequency

Average Power

Center Freq|
16000000 GHz|

17.34 dBm
36.25 % at 0dB

10.05dB
0.001% 10.88dB
0.0001 % 10.99 dB

Peak 11.04 dB
28.38 dBm

0.001

0dB
Info BW 10.000 MHz

B Voo Spectmam Anabyer - Power St CCOF
ESE I ¥ 17.38:00 44 Oct 31, 2015

Center Freq: 1980000000 GHz Radio Std: None

Trig: Free Run Counts:10.0 MH0.0 Mpt

#Aren: 20 dB

Center Freq 1.980000000 GHz Frequency

HFGoin:Low
Average Power

Center Freq|
0000000 GHz |

17.00 dBm
36.38 % at 0dB

CF Step.
000000
n

0.001% 10.88dB
0.0001 % 11.66 dB

Peak 11.68 dB
28.68 dBm

0.001

0dB
Info BW 25.000 MHz

PK-AV-Ratio- Band2-QPSK-10M BW-High

PK-AV-Ratio- Band2-QPSK-20M BW-High
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B Keysioht Specium Anatyer - Powe Stot CCOF

Center Frsq 1.932500000 GHz

#IFGain:Low

F 06:29:49 4 0ct 31, 2015
00 GHz Radio Std: W-COMA
Counts:10.0 M10.0 Mpt

Radio Device: BTS

Canter Frag: 19325000 Frequency
Trig: Free Run
#Anen: 20 dB

Average Power

Center Freq|
12600000 GHz |

17.30 dBm
36.42 % at 0dB

3.63dB
6.75dB
8.48 dB
9.79dB
10.96 dB
0.0001 % 11.23 dB
Peak 11.24 dB

CF Step
10.000000 MHz
n

Freq Offset|
0Hz,

0.0001 %

0dB
Info BW 10.000 MHz

B Keysioht Specium Anatyer - Powe Stot CCOF

Center Frsq 1.937500000 GHz

#IFGain:Low

ESE I ¥ 171345 AH Oct 31, 2015
Center Freq: 1.937500000 GHz Radio Std: None
Trig: Free Run Counts:10.0 MH0.0 Mpt

#Aren: 20 dB

Frequency

Average Power

Center Freq|
7600000 GHz|

17.25 dBm
36.33 % at 0dB

3.64 dB
6.79dB
8.63dB
9.90 dB
10.81dB
0.0001 % 11.19dB

11.29dB
28.54 dBm
0.0001 % 0dB
Info BW 25.000 MHz

PK-AV-Ratio- Band2-QPSK-15M BW-Low

Center Freq: 1980000000 GHz Radio Std A Frequency
Trig: Free Run Counts:10.0 MHO.0 Mpt

==
#IFGain:Low #Atten: 20 dB Radio Device: BTS

Average Power

Center Freq|
0000000 GHz |

17.54 dBm
36.47 % at 0dB

3.63dB
6.74 dB
8.47 dB
9.79dB
10.92dB
11.22 dB

11.25dB
28.79 dBm

001 %

0.0001 %
Peak

0.001 %]

0.0001 %

0dB
Info BW 10.000 MHz

B Keysioht Specium Anatyer - Powe Stot CCOF

Center Frsq 1.960000000 GHz

#IFGain:Low

ESE I ¥ 17.17:22 A Oct 31, 2015
Center Freq: 1960000000 GHz Radio Std: None
Trig: Free Run Counts:10.0 MH0.0 Mpt

#Aren: 20 dB

Frequency

Average Power

Center Freq|
0000000 GHz |

17.30 dBm
36.34 % at 0dB

3.64 dB
6.79dB
8.60 dB
9.93dB
10.84 dB
11.35dB

11.43 dB
28.73 dBm

0.001 %]

0.0001 %

0dB
Info BW 25.000 MHz

PK-AV-Ratio- Band2-QPSK-5M BW-Mid

PK-AV-Ratio- Band2-QPSK-15M BW-Mid

B Keysioht Specium Anatyer - Powe Stot CCOF

Center Frsq 1.987500000 GHz

#IFGain:Low

ESE I ¥ 16:35:28 AH Oct 31, 2015

Center Freq: 1.987500000 GHz Radio Std: W-COMA

= Trig: Free Run Counts:10.0 MH0.0 Mpt
#Aren: 20 dB Radio Device: BTS

Frequency

Average Power

Center Freq|
7600000 GHz|

17.38 dBm
36.42 % at 0dB

3.63dB
6.76 dB
8.50 dB
9.83dB
10.98 dB
0.0001 % 11.27 dB

0.001 %]
11.29dB
28.67 dBm

Peak

0.0001 %

0dB
Info BW 10.000 MHz

B Keysioht Specium Anatyer - Powe Stot CCOF

Center Frsq 1.982500000 GHz

#IFGain:Low

ESE I ¥ 17.19:39 4H Oct 31, 2015
Center Freq: 1982500000 GHz Radio Std: None
Trig: Free Run Counts:10.0 MH0.0 Mpt

#Aren: 20 dB

Frequency

Average Power

Center Freq|
12600000 GHz |

17.37 dBm
36.34 % at 0dB

3.64 dB
6.79dB
8.60 dB
9.92dB
10.75dB
0.0001 % 11.16 dB

Peak 11.48 dB
28.85 dBm

0.001 %]

0.0001 %

0dB
Info BW 25.000 MHz

PK-AV-Ratio- Band2-QPSK-5M BW-High

PK-AV-Ratio- Band2-QPSK-15M BW-High
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10.3 Occupied

Bandwidth

Requirement(s):

Spec Requirement Applicable
The occupied bandwidth, that is the frequency bandwidth such that, below its lower and above
its upper frequency limits, the mean powers radiated are each equal to 0.5 percent of the total
47 CFR §2.1049 mean power radiated by a given emission shall be measured under the following conditions of
§2.1049 (a) through (i)
[
Test Setup e e
Spectrum
Analyzer
99% Occupied bandwidth measurement procedure
- Allow the trace to stabilize.
- Use the spectrum analyzer built-in measurement function to determine the 26 dB bandwidth 99%
OBW.
o SetRBW = 1% -5% of Emission Bandwidth
Procedure o  Set VBW = approximately 3 x RBW
o Detector = Peak
o Trace mode = max hold
o  Sweep = auto couple
- Capture the plot.
Repeat above steps for different test channel and other modulation type.
Temperature 23°C
Test Date 04/30/2015 - 05/03/2015 Environmental condition Relative Humidity 48%
10/26/2015 - 11/02/2015 !
Atmospheric Pressure 1008mbar
Remark NONE
Result Pass ] Fail
Test Data Yes CIN/A
Test Plot Yes (See below) CIN/A
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Test Data
99% Bandwidth measurement result for LTE band 4:
Channel Frequency 99% Occupied 26 dB Occupied
Type G (MHz) Bandwidth (MHz) Bandwidth (MHz)
Low 21125 4.487 5173
5MHz BW, QPSK Mid 2132.5 4.481 5.228
High 2152.5 4.497 5137
Low 2112.5 4479 5.107
5MHz BW, 64QAM Mid 2132.5 4.488 5.044
High 2152.5 4479 5.011
Low 2115.0 8.931 9.609
10MHz BW, QPSK Mid 2132.5 8.916 9.756
High 2150.0 8.933 9.789
Low 2115.0 8.936 9.751
10MHz BW, 64QAM Mid 2132.5 8.913 9.648
High 2150.0 8.931 9.725
Low 2117.5 13.402 14.309
15MHz BW, QPSK Mid 2132.5 13.379 14.431
High 2147.5 13.361 14.332
Low 2117.5 13.401 14.430
15MHz BW, 64QAM Mid 2132.5 13.399 14.315
High 21475 13.370 14.045
Low 2120.0 17.808 18.828
20MHz BW, QPSK Mid 2132.5 17.782 18.623
High 2145.0 17.992 18.756
Low 2120.0 17.819 18.685
20MHz BW, 64QAM Mid 2132.5 17.808 18.712
High 2145.0 17.805 18.607
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99% Bandwidth measurement result for LTE band 2:

Tvoe Channel Channel Frequency 99% Occupied 26dB _°°°”P'ed
yp (MHz) Bandwidth (MHz) Bandwidth (MHz)
Low 1932.5 4.41 4.63
5MHz BW, QPSK Mid 1960.0 442 4.67
High 1987.5 443 4.67
Low 1932.5 4.41 4.63
5MHz BW, 64QAM Mid 1960.0 4.40 4.63
High 1987.5 4.40 4.64
Low 1935.0 8.88 9.22
10MHz BW, QPSK Mid 1960.0 8.85 9.24
High 1985.0 8.85 9.22
Low 1935.0 8.88 9.22
10MHz BW, 64QAM Mid 1960.0 8.86 9.18
High 1985.0 8.86 9.21
Low 19375 13.27 13.77
15MHz BW, QPSK Mid 1960.0 13.27 13.88
High 1982.5 13.26 13.70
Low 1937.5 13.26 13.82
15MHz BW, 64QAM Mid 1960.0 13.27 13.72
High 1982.5 13.28 13.88
Low 1940.0 17.54 18.19
20MHz BW, QPSK Mid 1960.0 17.59 18.19
High 1980.0 17.57 18.18
Low 1940.0 17.59 18.14
20MHz BW, 64QAM Mid 1960.0 17.49 18.14
High 1980.0 17.46 18.15
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Test Plot for Occupied Bandwidth (5MHz BW setting)

= Agilent RL |Freq/ChanneI
Ch Freq 2.1125 GHz Trig Free

EA ot RL |Freq/ChanneI

Ch Freq 2.1325 GHz Trig Free

Center Freq Center Freq

Occupied Bandwidth _- 2112586088 GHz Occupied Bandwidth _- 2.13250000 GHz
nter 2.112500000 G nter 2.132500000 G

Start Freq Start Freq

2.10508080 GHz 212508080 GHz

Stop Freq Stop Freq

212000000 GHz 214600060 GHz

CF Step CF Step

200008080 MHz 200008080 MHz

Auto Man Auto Man

Freq Offset
0.60000000 Hz

Freq Offset
0.60000000 Hz

#Res BH #\/BW 160 #Res BH

Occupied Bandvidth Occ BH 7 Pur bl Occupied Bandvidth Occ BH 7 Pur LIS

4.4870 MHz % dB — 4.4813 MHz ® dB =

Transmit Freq Error Scale Type Transmit Freq Error 5 Scale Type

% dB Banduidth Leg Lin % dB Banduidth Lag Lin

A% ____________________________ |
OBW-Band4-5M BW-Low- QPSK OBW-Band4-5M BW-Mid- QPSK

A et RL IFreq/ChanneI - Agilent RL IFreq/ChanneI

Ch Freq 2.1525 GHz Trig Free Center Fre Ch Freq 2.1125 GHz Trig Free
q Center Freg
Occupied Bandwidth _- 2.15250088 GHz Occupied Bandwidth _- 2.11256088 GHz
nter 2.152500000 GHz nter 2.112500000 GHz
Start Freq Start Freq
214560000 GHz 216560800 GHz
Stop Freq Stop Freq
2.16060888 GHz 2.12600889 GHz
CF Step CF Step
20.68000800 MHz 1.56800800 MHz
Auto Man/ Auto Man

Freq Offset
B.6A006808 Hz

Freq Offset
B.6A006808 Hz

#R W 30 kHz #R W 30 kH

Occupied Bandvidth Occ BH 7 Prr sl Occupied Bandvidth 0cc BH % Prr Sl U7
4.4966 MHz x dB 44788 MHz x dB
Transmit Freq Error Scale Type Transmit Freq Error Scale Type

% dB Bandwidth o, Log Lin % dB Bandwidth 5,16 Log Lin

OBW-Band4-5M BW-High- QPSK OBW-Band4-5M BW-Low- 64QAM

gilent RL IFreq/Channel e RL IFreq/Channel
| |

Ch Freq 2.1325 GHz Trig Free Center Freq Ch Freq 2.1525 GHz Trig Free Center Freq

Occupied Bandwidth _- 213250008 GHz Occupied Bandwidth _- 2.15256008 GHz

Center 2.132500000 6 el Conter 2.152500000 6Hz B

212500000 GHz 214500000 GHz

Stop Freq
2.14060008 GHz

Stop Freq
2.16060008 GHz

CF Step
1.50000000 MHz
Auto Man

CF Step
1.50000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Freq Offset
B.6A000608 Hz

Occupied Bandvidth Ll Occupied Bandvidth 0cc BH % Phr ,, Sianal Track
4.4884 MHz ! _— 4.4788 MHz x dB : —

Transmit Freq Error -1 : Scale Type Transmit Freq Error - KHz Scale Type
% dB Bandwidth 5.4 Log Lin % dB Bandwidth 3 Log Lin

OBW-Band4-5M BW-Mid- 64QAM OBW-Band4-5M BW-High- 64QAM
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Test Plot for Occupied Bandwidth (10MHz BW setting)

Eaauiot RL |Freq/ChanneI

Ch Freq 2.115 GHz Trig Free Center Freq

Occupied Bandwidth ] 211506060 GHz

nter 2.115000000 6 s

210000080 GHz

Stop Freq
2.13066068 GHz

CF Step
200008080 MHz
Auto Man

Freq Offset
0.60000000 Hz

Occupied Bandwidth Occ BH 7 Pur UnSignalTragﬁ

8.9306 MHz X a8

Scale Type
in

Transmit Freq Error
% dB Bandwidth g

=% Agilent

Ch Freq
Occupied Bandwidth

Transmit Freq Er
% dB Bandwidth

nter 2.132500000 6 s

Occupied Bandwidth Occ BH % Pur i
8.9161 MHz x dB

|Freq/ChanneI
2.1325 GHz Trig Free Center Freq

I oo G-

211750080 GHz

Stop Freq
2.14758068 GHz

CF Step
200008080 MHz
Auto Man

Freq Offset
0.60000000 Hz

Signal Track
0ff

ror Scale Type
0y in

OBW-Band4-10M BW-Low- QPSK

OBW-Band4-10M BW-Mid- QPSK

© Agilent

RL IFreq/ChanneI

Ch Freq 2.15 GHz Trig Free Center Fre
q
Occupied Bandwidth I 215000000 GHz
nter 2.150000000 GHz
StartFreq
2.13500080 GHz
Stop Freq
2.16568088 GHz
CF Step
20.0090088 MHz
Auto Man/

Freq Offset
B.6A006808 Hz

Uccupled Bandwidth Occ BH % Pwr Ons|gna|Trag_§

8.9332 MHz x dB —
s Scale Type

Transmit Freq Error
Iﬂ

% dB Bandwidth g Log

© Agilent

Ch Freq
(Occupied Bandwidth

% dB Bandwidth

nter 2.115000000 GHz Dsarirred

Transmit Freq Error

Uccupled Bandwidth Occ BH % Pwr OHSignalTrag_é
8.9360 MHz x dB

Scale Type

Log Lin/

RL IFreq/ChanneI

2.115 GHz Trig Free Center Freq

I ooooooeoo G-

2.16000000 GHz

Stop Freq
2.130868088 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.6A006808 Hz

OBW-Band4-10M BW-High- QPSK

OBW-Band4-10M BW-Low- 64QAM

gilent RL Freq/Channel
|

Ch Freq 2.1325 GHz Trig Free Center Freq

Occupied Bandwidth 1 ] 2.13250000 GHz

Center 2.132500000 G Dsarirred

211756880 GHz

Stop Freq
2.14756088 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Occupied Bandwidth Occ BH X Pur OHSignalTra&E
8.9125 MHz ® dB ’ —

Transmit Freq Error kH Scale Type
% dB Bandwidth Log Lin

gilent

Ch Freq
(ccupied Bandwidth

% dB Bandwidth

Center 2.150008000 GHz sad

Occupied Bandwidth Occ BH % Pur o

Transmit Freq Error

RL IFreq/ChanneI

2.15 GHz Trig Free Center Freq

I ceoooo O

213500000 GHz

Stop Freq
2.16560008 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Signal Track
0ff

8.9312 MHz ® dB

Scale Type
Log Lin/

OBW-Band4-10M BW-Mid- 64QAM

OBW-Band4-10M BW-High- 64QAM
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Test Plot for Occupied Bandwidth (15MHz BW setting)

Eaauiot RL |Freq/ChanneI

Ch Freq 2.1175 GHz Trig Free Center Freq

Occupied Bandwidth ] 211756060 GHz

nter 2.117500000 6 s

2.835000080 GHz

Stop Freq
214066068 GHz

CF Step
200008080 MHz
Auto Man

Freq Offset
0.60000000 Hz

whes B
Occupied Bandwidth Occ BH % Pur i
13.4818 MHz x dB

Transmit Freq Error < Scale Typ_e
% dB Bandwidth b ; ug Lin

Signal Track
0ff

EA ot RL |Freq/ChanneI

Ch Freq 2.1325 GHz Trig Free Center Freq

Occupied Bandwidth _- 2.13258088 GHz

nter 2.132500000 6 s

211008080 GHz

Stop Freq
215568068 GHz

CF Step
200008080 MHz
Auto Man

Freq Offset
rar 0.60000000 Hz
#R 3kl S|

Occupied Bandwidth Occ BH % Pur i
13.3791 MHz x dB

Transmit Freq Error < Scale Typ_e
% dB Bandwidth b ; ug Lin

Signal Track
0ff

OBW-Band4-15M BW-Low- QPSK

OBW-Band4-15M BW-Mid- QPSK

© Agilent

RL IFreq/ChanneI

Ch Freq 2.1475 GHz Trig Free Center Freq

Occupied Bandwidth _- 2.14756080 GHz
nter 2.147500000 GHz

Start Freq

212560800 GHz

Stop Freq

2.17088889 GHz

CF Step

20.68000800 MHz

Auto Man/

Freq Offset
B.6A006808 Hz

sRes BH 30 Kz .
Occupied Bandwidth Occ BH % Pur
13.3612 MHz x dB

Transmit Freq Error Scale Type
% dB Bandwidth ; Log Lin

Signal Track
On off

© Agilent

RL IFreq/ChanneI

Ch Freq 2.1175 GHz Trig Free Center Freq

Occupied Bandwidth _- 2.11756080 GHz

nter 2.117500000 GHz Dsarirred

2.09500000 GHz

Stop Freq
2.14868088 GHz

CF Step
4.50000000 MHz
Auto Man

Freq Offset
0.60080000 1z
#Res B . I -
Occupied Bandwidth Occ BH % Pur
13.4005 MHz x dB

Transmit Freq Error Scale Type
% dB Bandwidth . ; Log Lin

Signal Track
On off

OBW-Band4-15M BW-High- QPSK

OBW-Band4-15M BW-Low- 64QAM

gilent RL Freq/Channel
|

Ch Freq 2.1325 GHz Trig Free Center Freq

Occupied Bandwidth 1 ] 2.13250000 GHz

Center 2.132500000 G Dsarirred

211660800 GHz

Stop Freq
2.15560088 GHz

CF Step
4.50000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Occupied Bandwidth Occ BH X Pur OHSignalTra&E
13.3990 MHz ® dB ’ —

Transmit Freq Error kHz Scale Type
% dB Bandwidth : Log Lin

gilent RL Freq/Channel
|

Ch Freq 2.1475 GHz Trig Free Center Freq

Occupied Bandwidth 1 ] 2.14750000 GHz

Center 2.147500000 GHz sad

212500000 GHz

Stop Freq
2.17060008 GHz

CF Step
4.50000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Occupied Bandwidth Occ BH X Pur OHSignalTra&E
13.3697 MHz x dB o —

Transmit Freq Error kHz Scale Type
% dB Bandwidth : Log Lin

OBW-Band4-15M BW-Mid- 64QAM

OBW-Band4-15M BW-High- 64QAM
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Test Plot for Occupied Bandwidth (20MHz BW setting)

Eaauiot RL |Freq/ChanneI

Ch Freq 2.12 GHz Trig Free Center Freq

Occupied Bandwidth ] 212006060 GHz

nter 2.120000000 6 s

283000080 GHz

Stop Freq
2.156068068 GHz

CF Step
200008080 MHz
Auto Man

Freq Offset
0.60000000 Hz

whes B
Occupied Bandwidth Occ BH % Pur i
17.8080 MHz x dB

Transnmit Freq Error 1 Scale Type
% dB Bandwidth ; ug Lin

Signal Track
0ff

EA ot RL |Freq/ChanneI

Ch Freq 2.1325 GHz Trig Free Center Freq

Occupied Bandwidth _- 2.13258088 GHz

nter 2.132500000 6 s

218250080 GHz

Stop Freq
2.16258068 GHz

CF Step
200008080 MHz
Auto Man

Freq Offset
rar 0.60000000 Hz
#R 3kl S|

Occupied Bandwidth Occ BH % Pur i
17.7821 MHz x dB

Transmit Freq Error 51k Scale Type
% dB Bandwidth ; 0g Lin

Signal Track
0ff

OBW-Band4-20M BW-Low- QPSK

OBW-Band4-20M BW-Mid- QPSK

© Agilent

RL IFreq/ChanneI

Ch Freq 2.145 GHz Trig Free Center Freq

Occupied Bandwidth _- 2.14500080 GHz
nter 2.145000000 GHz

Start Freq

211560800 GHz

Stop Freq

217568889 GHz

CF Step

20.68000800 MHz

Auto Man/

Freq Offset
B.6A006808 Hz

#Res BY .
Occupied Bandwidth Occ BH % Pur
17.7991 MHz x dB

Transmit Freq Error Scale Type
% dB Bandwidth ; Log Lin

Signal Track
On off

© Agilent

RL IFreq/ChanneI

Ch Freq 2.12 GHz Trig Free Center Freq

Occupied Bandwidth _- 2.120968080 GHz

nter 2.120000000 GHz Dsarirred

2.09000000 GHz

Stop Freq
2.15868088 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
0.60080000 1z
#Res BH 30 ki . P -
Occupied Bandwidth Occ BH % Pur
17.8187 MHz x dB

Transmit Freq Error Scale Type
% dB Bandwidth § ; Log Lin

Signal Track
On off

OBW-Band4-20M BW-High- QPSK

OBW-Band4-20M BW-Low- 64QAM

gilent RL Freq/Channel
|

Ch Freq 2.1325 GHz Trig Free Center Freq

Occupied Bandwidth 1 ] 2.13250000 GHz

Center 2.132500000 G Dsarirred

216250000 GHz

Stop Freq
2.162560088 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Occupied Bandwidth Occ BH X Pur OHSignalTra&E
17.8077 MHz ® dB ’ —

Transmit Freq Error kHz Scale Type
% dB Bandwidth Log Lin

gilent RL Freq/Channel
|

Ch Freq 2.145 GHz Trig Free Center Freq

Occupied Bandwidth 1 ] 2.14500000 GHz

Center 2.145000000 GHz sad

211560000 GHz

Stop Freq
2.17560008 GHz

CF Step
5.00000000 MHz
Auto Man

Freq Offset
B.6A000608 Hz

Occupied Bandwidth Occ BH X Pur OHSignalTra&E
17.8052 MHz x dB o —

Transmit Freq Error z Scale Type
% dB Bandwidth Log Lin

OBW-Band4-20M BW-Mid- 64QAM

OBW-Band4-20M BW-High- 64QAM
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