SGS-CSTC Standards Technical Services Ltd.

S N

Report No.: SZEM170200089401
Page: 36 of 70

base the test method, here select 30MHz as lowest frequency start point;

2) the highest radion frequency shall higher than 10 times of carrier frequency;
f) Record the frequencies and levels of spurious emissions from step e)
Remark:

1)The notch filter is used for avoid the EUT fundamental carrier output power
making the spectrum overload and the harmonic spurious brought by it.

When the EUT fundamental carrier is not enough to make the status, the notch
filter could be not used.

2)At maximum drive level, for each modulation: two tests (high-, low-band edge)
with two tones

Limit usually is -13dBm conducted.
3)Not needed for Single Channel systems.
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Downlink: 2110MHz to 2155MHz(LTE Mode)

1. 5SMHz bandwidth
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1.1 one signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2112.5MHz) —Lower Edge

ﬂgﬂnnt Spectrum Analyzer - ﬁwept Sn
RF

Centel Freq 2. 11000000{] GHz

Ref Offset 32 dB
Ref 50.00 dBm

y Trig: Frea Run
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1.2 one signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2152.5MHz)
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1.3 two signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2112.5MHz,
Frequency1=2117.5MHz) —Lower Edge

Agilent Spectrum Analyzer - Swept S4
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. 3 Frequency
Center Freq 2.110000000 GHz Avg Type: RMS
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1.4 two signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2147.5MHz,
Frequency1=2152.5MHz) —Upper Edge
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2. 20MHz bandwidth
2.1 one signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2120MHz) —Lower Edge

Agilent Spectrum Analyzer - Swept S&
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2.3 two signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2120MHz, Frequency1=2140MHz)

—Lower Edge

Agilent Spectrum Analyzer - Swept SA
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Center Freq 2.110000000 GHz

PNO: Fast Cy-

IFGain:Low

Ref Offset 32 dB
Ref 50.00 dBm

o T o e Tk ek e S

Center 2.11000 GHz

VBW 620 kHz*

y Trig:Free Run

SENSH Al 14
Avg Type: RMS
Avg[Hold:> 1001100
Atten: 28 dB

Mkr1 2.110 00 GHz
-19.368 dBm

R e B e

|

Span 20.00 MHz
Sweep 2.467 ms (1001 pts)

Frequency

2.4 two signal input(Level=0dBm, modulation= LTE(64QAM),Frequency1=2125 MHz, Frequency1=2145MHz)

—Lower Edge

Agilent Spectrum Analyzer - Swept SA
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Downlink: 2110MHz to 2155MHz (WCDMA Mode)
1.one signal input(Level=0dBm, modulation=WCDMA,Frequency=2112.4MHz) —Lower Edge

Agﬂnnt Spectrum .Annlyzer Wpi A

SENGE ] OETENNCEETIEN
Centel Fre: 2 11000000{] GHz Avg Type: RMS bl )
il BN Wide (o 1rig: Free Run A\rg]HoId>100HUO
7=
IFGain:Low Atten: 26 dB

3 Mkr1 2.110 00 GHZ
Ref Offset 32 dB
Ref 47.00 dBm 219.456 dBm

Center Freq
2.110000000 GHz

StartFreq
2.105000000 GHz

Stop Freq
2115000000 GHz

Center 2.110000 GHz Span 10.00 MHz
VBW 150 kHz* Sweep 4.800 ms (1001 pts)

Agilent Spectrum Analyzer - Swept SA

] . Avg Type: RMS
Center Freq 2155000000 GHZ ide ro 1 Trig:Frea Run Ay g|Hold:>100/100
PHO: Wide (g
IFGain:L ows Atten: 26 dB

. Mkr1 2.155 00 GHz
Ref Offset 32 dB
Ref 47.00 dBm -25.810 dBm

Center Freq
2.155000000 GHz

W,
N
M,

Center 2.155000 GHz Span 10.00 MHz
#Res BW 51 kHz VBW 150 kHz* Sweep 4.800 ms (1001 pts)

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for
electronic format documems, sub]ect to Terms and Conditions for Electronic Documents at http:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of
liability, il ion and jurisdiction issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention
only and within the limits of Cllent 'S instructions, if any. The Company’s sole responS|b|I|ty is to its Client and this document does not exonerate parties to a transaction from exercising all their rights
and igati under the tr 1 d This d cannot be reprod except in full, without prior written approval of the Company. Any unauthorized alteration, forgery or falsification
of the content or app 1ce of this d it is and offenders may be p d to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the
sample(s) tested and such sample(s) are retained for 30 days only.




! SGS-CSTC Standards Technical Services Ltd.

Report No.: SZEM170200089401
Page: 42 of 70

3. two signal input(Level=0dBm, modulation=WCDMA,Frequency1=2112.4MHz, Frequency2=2117.4MHz)
—Lower Edge
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4. two signal input(Level=0dBm, modulation=WCDMA,Frequency1=2147.6MHz, Frequency2=2152.6MHz)
—Upper Edge
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7.2.4Radiated Spurious Emissions
Test Requirement: FCC part 27.53(h)

Test Method: KDB 935210 D05 Indus Booster Basic Meas v01r01
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Enclosure

Test Configuration:

30MHz to 1GHz emissions:

Lim ko 4

Antenna Tower

Antenna
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1GHz to 40GHz emissions:
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Test Procedure: 1. Test the background noise level with all the test facilities;

2. Keep one transmitting path, all other connectors shall be connected by
normal power or RF leads;

3. Select the suitable RF notch filter to avoid the test receiver or spectrum
analyzer produce unwanted spurious emissions;

4. Keep the EUT continuously transmitting in max power;
5. Read the radiated emissioins of the EUT enclosure.
Radiated Emissions Test Procedure:

C T T T T T T T

! Test i

i Modulation Antenna I

! Source |
|

| |

: I

I Standard |

! EUT Transmitter ' Test )

| Load ! Receiver
|

| |

| 1

! I

: I

[ STANDARD TEST SITE |
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a) Connect the equipment as illustrated.

b) Adjust the spectrum analyzer for the following settings:

1) Resolution Bandwidth = 100 kHz for spurious emissions below 1 GHz, and 1 MHz for spurious
emissions above 1GHz.

2) Video Bandwidth = 300 kHz for spurious emissions below 1 GHz, and 3 MHz for spurious
emissions above 1 GHz.

3) Sweep Speed slow enough to maintain measurement calibration.

4) Detector Mode = Positive Peak.

c) Place the transmitter to be tested on the turntable in the standard test site, The transmitter is
transmitting into a nonradiating load that is placed on the turntable. The RF cable to this load should
be of minimum length.

d) Measurements shall be made from30MHz to 10 tims of fundamental carrier, except for the region
close to the carrier equal to + the carrier bandwidth.

e) Key the transmitter without modulation or normal modulation base the standard.

f) For each spurious frequency, raise and lower the test antenna from 1 m to 4 m to obtain a maximum
reading on the spectrum analyzer with the test antenna at horizontal polarity. Then the turntable
should be rotated 360° to determine the maximum reading. Repeat this procedure to obtain the
highest possible reading. Record this maximum reading.

g) Repeat step f) for each spurious frequency with the test antenna polarized vertically.

Subsntutmn Test
Antenna  Antenna

RF SIGMAL Test
GEMERATOR Receiver
TURNTABLE

: STANDARED TEST SITE

____________________________________
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h) Reconnect the equipment as illustrated.

i) Keep the spectrum analyzer adjusted as in step b).

j) 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. At the lower frequencies, where the
substitution antenna is very long, this will be impossible to achieve when the antenna is polarized
vertically. In such case the lower end of the antenna should be 0.3 m above the ground.

k) 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. This should be done
carefully repeating the adjustment of the test antenna and generator output.

[) Repeat step k) with both antennas vertically polarized for each spurious frequency.

m) Calculate power in dBm into a reference ideal half-wave dipole antenna by reducing the readings
obtained in steps k) and I) by the power loss in the cable between the generator and the antenna, and
further corrected for the gain of the substitution antenna used relative to an ideal half-wave dipole
antenna by the following formula:

Pd(dBm) = Pg(dBm) — cable loss (dB) + antenna gain (dB)
where:
Pd is the dipole equivalent power and
Pg is the generator output power into the substitution antenna.
NOTE:
1)It is permissible to use other antennas provided they can be referenced to a dipole.
2) For below 1GHz signal, the antenna gain (dB) is dBd, and for above 1GHz signal, the antenna gain

(dB) is dBi.
3)Effective radiated power (e.r.p) refers to the radiation of a half wave tuned dipole instead of an
isotropic antenna. There is a constant difference of 2.15 dB between e.i.r.p.
and e.r.p.e.r.p (dBm) = e.i.r.p. (dBm) —2.15

4)For this test ,the AU and EU are put outside of the chamber, connect to the RU through the optical
fiber

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at http://www.sgs.com/en/Terms-and-Conditions.aspx and, for
electronic format documents sub]ect to Terms and Conditions for Electronic Documents at http:/www.sgs.com/en/Terms-and-Conditions/Terms-e-Document.aspx. Attention is drawn to the limitation of

liability, il ion and jur ion issues defined therein. Any holder of this document is advised that information contained hereon reflects the Company’s findings at the time of its intervention
only and within the limits of Cllent 'S instructi if any. The C s sole i |I|ty is to its Client and this document does not exonerate parties to a transaction from exercising all their rights
and igati under the tr d This d cannot be reproduced except in full, without prior written app of the C . Any ized alteration, forgery or falsification
of the content or app of this d and offenders may be p d to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the

sample(s) tested and such sample(s) are retalned for 30 days only.



SGS-CSTC Standards Technical Services Ltd.

Report No.: SZEM170200089401
Page: 47 of 70

7.2.4.1 Measurement Record:

No emissions were detected within 20dB below the limit for the Downlink direction.
Downlink: 2110MHz to 2155MHz

Lowest channel

Frequency Spurious Emission Level Limit Over limit
(MHz) (Deg) Polaxis (dBm) dBm (dB)
60.0 146.0 H -79.24 -13.0 66.24
109.5 5.0 H 74.93 -13.0 61.93
202.0 225.0 H 7536 -13.0 62.36
1110.0 5.0 H 66.78 -13.0 -53.78
1735.0 83.0 H -64.01 -13.0 51.01
27445 315.0 H 57.93 -13.0 4423
4503.0 250.0 H 6759 -13.0 -54.59
5553.0 2.0 H -66.45 -13.0 53.45
8404.0 244.0 H 64.96 -13.0 -51.96

Lowest channel

Frequency Spurious Emission Level Limit Over limit

(MHz) (Deg) Polaxis (dBm) dBm (dB)

1185 280.0 v 7512 -13.0 62.12
200.0 93.0 Vv -82.94 -13.0 69.94
277.8 332.0 Vv -86.1 -13.0 731

1199.5 0.0 Vv 66.14 -13.0 53.14
1790.0 0.0 Vv -63.44 -13.0 _50.44
2686.3 185.0 Vv 5715 -13.0 4415
4204.0 248.0 v 67.13 -13.0 54.13
6305.4 250.0 Vv 65.75 -13.0 5275
7951.0 248.0 Vv -64.04 -13.0 51.04
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Middle channel
Frequency Spurious Emission Level Limit Over limit
(MHz) (Deg) Polaxis (dBm) dBm (dB)
59.4 145.0 H -79.39 -13.0 -66.39
109.8 10.0 H -75.09 -13.0 -62.09
202.2 225.0 H -75.53 -13.0 -62.53
1111.0 1.0 H -66.96 -13.0 -53.96
1738.0 83.0 H -64.20 -13.0 -51.20
2744.0 316.0 H -57.43 -13.0 -44.43
4500.0 246.0 H -67.80 -13.0 -54.80
5550.0 0.0 H -66.67 -13.0 -53.67
8400.0 246.0 H -65.19 -13.0 -52.19
Middle channel
Frequency Spurious Emission Level Limit Over limit

(MHz) (Deg) Polaxis (dBm) dBm (dB)
118.2 279.0 Vv -75.27 -13.0 -62.27
198.0 91.0 Vv -83.10 -13.0 -70.10
277.8 332.0 Vv -86.27 -13.0 -73.27
1199.0 0.0 Vv -66.32 -13.0 -53.32
1793.0 0.0 \Y -63.63 -13.0 -50.63
2680.0 186.0 Vv -57.35 -13.0 -44.35
4200.0 248.0 Vv -67.34 -13.0 -54.34
6300.0 248.0 Vv -65.97 -13.0 -52.97
7950.0 248.0 \Y -64.47 -13.0 -51.47
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Highest channel

Frequency Spurious Emission Level Limit Over limit
(MHz) (Deg) Polaxis (dBm) dBm (dB)
60.3 145.6 H 7912 -13.0 66.12
110.8 6.0 H 7483 -13.0 -61.83
200.2 225.0 H 7508 -13.0 62.28
1113.0 3.0 H -66.69 -13.0 -53.69
1740.3 85.0 H -63.94 -13.0 -50.94
2745.0 315.0 H 5718 -13.0 4418
4502.0 248.0 H 6753 -13.0 54.53
5551.2 0.0 H -66.41 -13.0 53 .41
8401.0 250.0 H -64.94 -13.0 51.94

Highest channel

Frequency Spurious Emission Level Limit Over limit
(MHz) (Deg) Polaxis (dBm) dBm (dB)
118.0 280.2 Vv 75 -13.0 62
198.0 92.0 Vv 8084 -13.0 -69.84
279.0 332.0 Vv -86.02 -13.0 73.02
1199.0 5.0 Vv -66.05 -13.0 -53.05
1795.0 3.0 Vv 63.37 -13.0 .50.37
2684.0 186.0 Vv 57 1 -13.0 441
4200.4 250.0 Vv 67.07 -13.0 54.07
6303.0 248.0 Vv -65.71 -13.0 5271
7953.0 248.0 Vv -64.92 -13.0 51.00

Remark:

The cabinet radiation was measured with the equipment transmitting a CW signal into a non-radiating 50
Ohm load at maximum output power on a signal frequency .

Measured were performed in the lowest, middle and hightest frequency for the Downlink.

The spectrum was searched from 30MHz to 26GHz (10th Harmonic) for downlink.
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7.2.50ccupied Bandwidth

Test Requirement: FCC part 2.1049
The spectral shape of the output should look similar to input for all
modulations.
EUT Operation:
Status: Drive the EUT to maximum output power. .
Conditions: Normal conditions
Application: Cellular Band RF output ports

Test Configuration:

Signal Generatore

Al

EU~

Spectrum Analyzer. [ Aftenuatore |¢———————— RU~

Fig.2. Conducted Spurious Emissions test configuration

Test Procedure: a) Set the spectrum analyzer RBW 300 Hz or >1%&<2% emission
bandwidth of carrier.

b) Capture the trace of input signal;

c)

d)

e) The signal add at the signal generator is 0dBm, and the
modulation of the signal is 64QAM

Connect the equipment as illustrated;
Capture the trace of output signal;
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7.2.5.1 Measurement Record:

1.Downlink:2110MHz to 2155MHz(LTE mode)
1.1 lowest frequency — 5SMHz bandwidth
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Input:
Agilent LTE - Occupied BW.
T i ALIGH AUTO 02:00:55 AM Apr 05, 2017
Center Freq 2.112500000 GHz Center Freq; 2.112600000 GHz Alequency
- Avg|Heold:>10/10 Direction: Downlink
#IFGain:Low #Atten: 22 dB BW: § MHz(26 RB)
Ref 17.00 dBm
Center Freq
2.112500000 GHz
Center 2.113 GHz Span 10 MHz CF Step
#Res BW 100 kHz #VBW 1 MHz Sweep 1.067 ms| 5000000 MHz
Occupied Bandwidth Total Power 9.86 dBm
4.4833 MHz
Transmit Freq Error 5.859 kHz OBW Power 99.00 %
¥ dB Bandwidth 4.831 MHz x dB -26.00 dB
IMSG STATUS
Output :

Agilent LTE - Occupied BW

T e e e
Center Freq 2.112500000 GHz

Cp
#IFGain:Low

ALIGHAUTO 06:25:30 AM Mar 31, 2017

Center Freq: 2.112500000 GHz Frequency

Trig: Free Run Avg|Held:>10/10
#Atten: 30 dB (Elec 10) Ext Gain: -31.80 dB

Direction: Downlink
BW: § MHz(25 RB)

Ref 67.00 dBm

Center Freq
2.112500000 GHz

Center 2.113 GHz
#Res BW 100 kHz

Span 10 MHz

Sweep 1.067 ms CF Step

VBW 1 MHz

Total Power 51.0 dBm

Occupied Bandwidth

4.4742 MHz
14.971 kHz
4.802 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

IMSG STATUS
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1.2 lowest frequency-- 20MHz bandwidth

Input:
Ag‘i-lenl LTE - Occupied BW
RE E T E | i ALIGH AUTC 03:06:47 AM Apr 05, 2017
Center Freq 2.120000000 GHz Center Freq: 2.120000000 GHz Frequency
e Trig: Free Run Avg|Held:>10/10 Direction: Downlink
#IFGain:Low #Atten: 22 dB BW: 20 MHz(100 RB)
Ref 17.00 dBm
Center Freq
2.120000000 GHz
Center 2.12 GHz Span 40 MHz CF Step
#VBW 1.5 MHz Sweep 1.067 ms 5.000000 MHz
Occupied Bandwidth Total Power 10.7 dBm
17.967 MHz
Transmit Freq Error 9.935 kHz OBW Power 99.00 %
x dB Bandwidth 19.10 MHz x dB -26.00 dB
IMSG STATUS
Output :

Agilenl LTE - Occupied BYW
(R iS00 e ] | ALIGHAUTD 06:33:21 AM Mar 31, 2017
Center Freq 2.120000000 GHz Center Freq: 2.120000000 GHz Frequency
i) Trig: Free Run Avg|Hold:>10/10 Direction: Downlink
#IFGain:Low #Atten: 30 dB (Elec 10) Ext Gain: 31.80 4B BW: 20 MHz{100 RE)

Ref 67.00 dBm

Center Freq
2.120000000 GHz

Span 40 MHz

#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.067 ms CF Step

5.000000 MHz

Occupied Bandwidth Total Power 51.2 dBm

17.956 MHz

Transmit Freq Error 16.397 kHz OBW Power 99.00 %
x dB Bandwidth 19.08 MHz x dB -26.00 dB

IM SG STATUS
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1.3 middle frequency-- 5SMHz bandwidth

Input:
Ag}ie|1t LTE - Occupied BW
i==RE lisomibncElE | i ALIGH AUTO 02:02:00 AM Apr 05, 2017
Center Freg 2.132500000 GHz Center Freq: 2.132500000 GHz Alequency
- Avg|Heold:>10/10 Direction: Downlink
#IFGain:Low #Atten: 22 dB BW: 5 MHz(25 RB)
Ref 17.00 dBm
Center Freq
2.132500000 GHz
Center 2.133 GHz Span 10 MHz CF Step
#Res BW 100 kHz #VBW 1 MHz Sweep 1.067 ms 5.000000 MHz
Man
Occupied Bandwidth Total Power 9.61 dBm
4.4854 MHz
Transmit Freq Error 6.067 kHz OBW Power 99.00 %
¥ dB Bandwidth 4.829 MHz x dB -26.00 dB
IMSG STATUS
Output :

Agilent LTE - Occupied BW

- EEI s R ! ALIGNAUTO  [06:26:22 AM Mar 31, 2017

Center Freq 2.132500000 GHz Center Freq 2.132500000 GHz Frequency
Trig: Free Run Avg|Held:>10/10 Direction: Downlink

#IFGain:Low il #Atten: 30 dB (Elec 10) Ext Gain: -31.80 dB BWY: § MHz(25 RB)

Ref 67.00 dBm

Center Freq
2.132500000 GHz

Center 2.133 GHz Span 10 MHz
#Res BW 100 kHz VBW 1 MHz Sweep 1.067 ms

Occupied Bandwidth Total Power 50.8 dBm
4.4902 MHz

Transmit Freq Error 5.286 kHz OBW Power 99.00 %
x dB Bandwidth 4.822 MHz x dB -26.00 dB

IMSG STATUS
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1.4 middle frequency-- 20MHz bandwidth

Input:
Ag‘i-lenl LTE - Occupied BW.
B e e e i ALTGN AUTO 03:07:23 M Apr 05, 2017
Center Freq 2.132500000 GHz Center Freq: 2.132500000 GHz Frequency
o) Trig:Free Run Avg|Heold:>10/110 Direction: Downlink
#IFGain:Low #Atten: 22 dB BW: 20 MHz(100 RE)
Ref 17.00 dBm
Center Freq
2.132500000 GHz
Center 2.133 GHz Span 40 MHz CF St
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.067 ms €p
Occupied Bandwidth Total Power 9.75 dBm
17.960 MHz
Transmit Freq Error 20.263 kHz OBW Power 99.00 %
¥ dB Bandwidth 19.13 MHz x dB -26.00 dB
MSG STATUS
Output :

Agilent LTE - Occupied BW
T Em e e f ALIGN AUTO 06:34:13 AM Mar 31, 2017

Center Freq 2.132500000 GHz Center Freq: 2.132500000 GHz Frequency
Avg|Heold:>10/10 Direction: Downlink

i
HIFGain:Low © #Atten: 30 dB (Elec 10) Ext Gain: -31.80 dB  BW: 20 MHz(100 RB})

Ref 67.00 dBm

Center Freq
2.132500000 GHz

Span 40 MHz

K CF Step
Res BW 510 kHz #VBW 1.5 MHz Sweep 1.067 ms AETEIE

Occupied Bandwidth Total Power 51.5 dBm
17.984 MHz

Transmit Freq Error 3.788 kHz OBW Power 99.00 %
x dB Bandwidth 19.11 MHz x dB -26.00 dB

MSG STATUS
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1.5 highest frequency—5MHz bandwidth
Input:

Ag}ie|1t LTE - Occupied BW
T 504G
Center Freq 2.152500000 GHz

!
#IFGain:Low

Ref 17.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

Report No.: SZEM170200089401
Page:

ALTGN AUTO

SGS-CSTC Standards Technical Services Ltd.

55 of 70

02:03:14 AM Apr 03, 2017

Center Freq: 2.152500000 GHz
Avg|Held:>10M10
#Atten: 22 dB

#VBW 1 MHz

Total Power

4.4863 MHz

Transmit Freq Error
x dB Bandwidth

6.020 kHz
4.828 MHz

OBW Power
x dB

STATUS

Frequency

Direction: Downlink
BW: 5 MHz(25 RE)

Center Freq
2.152500000 GHz

Span 10 MHz

Sweep 1.067 ms CF Step

5.000000 MHz
uto Man

9.50 dBm

99.00 %
-26.00 dB

Output :

Ag}ie|1t LTE - Occupied BW
BRI R
Center Freq 2.152500000 GHz

L.
#IFGain:Low

ALTGN AUTO

06:31:20 AM Mar 31, 2017

Center Freq 2.162500000 GHz
Avg|Hold:>1010
#Atten: 30 dB (Elec 10) Ext Gain: -31.80 dB

Frequency

Direction: Downlink
BW: § MHz(25 RB)

Ref 67.00 dBm

Center 2.153 GHz

VBW 1 MHz

Center Freq
2.152600000 GHz

Span 10 MHz CF Step

Occupied Bandwidth Total Power

4.4811 MHz

9.986 kHz
4.804 MHz

OBW Power
x dB

Transmit Freq Error
¥ dB Bandwidth

Sweep 1.067 ms 5.000000 MHz

uto Man

50.2 dBm

99.00 %
-26.00 dB

IMSG

STATUS
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1.6 highest frequency--20MHz bandwidth

Input:
Agilent LTE - Occupied B
| O T e e e B o ALIGNAUTO  [03:08:26 &M Apr 05, 2017
Center Freq 2.145000000 GHz Center Freq: 2.145000000 GHz Frequency
Trig: Free Run Avg|Hold:> 10110 Direction: Downlink
#IFGain:Low #Atten: 22 dB BW: 20 MHz(100 RE)
Ref 17.00 dBm
CenterFreq
2145000000 GHz
Center 2.145 GHz Span 40 MHz CF St
#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.067 ms ep
Occupied Bandwidth Total Power 10.3 dBm
17.972 MHz
Transmit Freq Error 6.955 kHz OBW Power 99.00 %
x dB Bandwidth 19.08 MHz x dB -26.00 dB
IMSG STATUS
Output :

Agilent LTE - Occupied BW
BT ETrEe e i ALIGN AUTO 06:40/51 AM Mar 31, 2017

Center Freq 2.145000000 GHz CenterFreq 2.145000000 GHz Frequency
. Trig:Free Run Avg|Hold:> 10110 Direction: Downlink

[
#IFGain:Low " #Atten: 30 4B (Elec 10)Ext Gain: 31.80 dB  BW: 20 MH2(100 RE)

Ref 67.00 dBm

Center Freq
2.145000000 GHz

Center 2.145 GHz Span 40 MHz

#Res BW 510 kHz #VBW 1.5 MHz Sweep 1.067 ms CF Step

Occupied Bandwidth Total Power 51.1 dBm
17.976 MHz

Transmit Freq Error -5.450 kHz OBW Power 99.00 %
x dB Bandwidth 19.09 MHz x dB -26.00 dB

IMSG STATUS
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2.Downlink:2110MHz to 2155MHz(WCDM
2.1 lowest frequency
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A mode)

Input:
Agilent W-CDMA - Occupied BW
T i ALIG AUTO 02:47:47 AM Apr 05, 2017
Center Freq 2.112400000 GHz CH Freq: 2.112400000 GHz AR
) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 22 dB (Elec 2) Radio Device: BTS
Ref 17.00 dBm
Center Freq
2.112400000 GHz
Span 10 MHz
4 CF Step
Res BW 100 kHz #VBW 300 kHz #Sweep 32.6 ms| 5000000 MHz
QOccupied Bandwidth Total Power 9.50 dBm
41717 MHz
Transmit Freq Error -2.345 kHz OBW Power 99.00 %
x dB Bandwidth 4.706 MHz x dB -26.00 dB
1isc 1) Alignment Completed
Output :

Agilent W-CDMA - Occupied BW

ALIGHAUTO 05:11:34 AM Mar 31, 2017

I - yr Frequenc
Center Freq 2.112400000 GHz CH Freq: 2112400000 GHz AUy
) Trig:Free Run Avg|Hold:> 10710

#IFGain:Low ™ #Atten: 30 dB (Elec 0) Ext Gain: -31.80 dB Radio Device: BTS

Ref 69.00 dBm

CenterFreq
2.112400000 GHz

Center 2.112 GHz Span 10 MHz

#Sweep 32.6 ms| CF Step

5.000000 MHz
Man

#/BW 300 kHz

Auto

Total Power 51.9 dBm

Occupied Bandwidth

4.1319 MHz
25.400 kHz
4.647 NMHz

OBW Power
xdB

99.00 %
-26.00 dB

Transmit Freq Error
x dB Bandwidth

STATUS
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2.2 Middle frequency

Input:
Agjlent W-COMA - Occupied BW,
TS i ALIGHAUTD 02:49:15 AM Apr 05, 2017 E
Center Freq 2.132500000 GHz CH Freq: 2132600060 GHz i
S Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 22 dB (Elec 2) Radie Device: BTS
Ref 17.00 dBm
Center Freq
2.132500000 GHz
Center 2.133 GHz Span 10 MHz CEst
#Res BW 100 kHz #VBW 300 kHz #Sweep 32.6 ms e
Man
QOccupied Bandwidth Total Power 9.41 dBm
41710 MHz
Transmit Freq Error -2.379 kHz OBW Power 99.00 %
x dB Bandwidth 4.705 MHz x dB -26.00 dB
IMSG STATUS
Output :

Agijlent W-CDMA - Occupied BW
BT ETrEe e i ALIGN AUTO 05:14:49 AM Mar 31, 2017

Center Freq 2.132500000 GHz CH Freq: 2. 132500000 GHz Frequency
Trig: Free Run Avg|Hold:> 10110

#IFGain:Low #Atten: 30 dB (Elec 0) Ext Gain: 31.80 4B Radio Device: BTS

Ref 69.00 dBm

Center Freq
2.132600000 GHz

Center 2.133 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 32.6 ms|

Occupied Bandwidth Total Power 51.7 dBm
4.1650 MHz

Transmit Freq Error 4.673 kHz OBW Power 99.00 %
x dB Bandwidth 4.698 MHz x dB -26.00 dB

IMSG STATUS
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2.3 Highest frequency

Input:
Agilant W-COMA - Occupied BY,
O e e S ] ] ALIGNAUTO | 02:52:42 AM Apr0s, 2017
Center Freq 2.152500000 GHz CH Fraq:2.162500000 GHz Gr=atency
Trig: Free Run Avg|Hold:> 10110
#IFGain:Low #Atten: 22 dB (Elec 2) Radio Device: BTS
Ref 17.00 dEBm
Center Freq
2152500000 GHz
Center 2.153 GHz Span 10 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 32.6 ms
Occupied Bandwidth Total Power 9.43 dBm
4.1721 MHz
Transmit Freq Error -2.572 kHz OBW Power 99.00 %
x dB Bandwidth 4.706 MHz x dB -26.00 dB
IMSG STATUS
Output :

Agjient W-COM# - Occupied BW
RF isoipiEncilie== = i ALIGHAUTD 05:15:41 AM Mar 31, 2017 Ees—
Center Freg 2.152500000 GHz CH Freq; 2152500000 GHz et
S Trig: Free Run Avg|Hold:>10/10
HIFGain:Low #Atten: 30 dB (Elec 0) Ext Gain: -31.80 dB Radie Device: BTS

Ref 69.00 dBm

Center Freq
2.162600000 GHz

Center 2.153 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz #Sweep 32.6 ms CF Step

5.000000 MHz
Man

Occupied Bandwidth Total Power
4.1565 MHz

Transmit Freq Error 5.085 kHz OBW Power
x dB Bandwidth 4.680 MHz x dB -26.00 dB

IM SG STATUS
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7.2.6 Out of Band Rejection
Test Requirement: Section D.3(I) of KDB 935210 D02 Signal Booster Certification v03r02
Test for rejection of out of band signals. Filter freq. response plots are
acceptable.
Test Method: KDB 935210 D05 Indus Booster Basic Meas v01r01
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Cellular Band RF output ports
Test Configuration:
Signal Generator«
Ale
k4
EU«
¥
Spectrum Analyzer« [— Aftenuatore |¢———] RU«

Fig.4. Out of Band rejection test configuration
Test Procedure: 1. Connect the equipment as illustrated;
2. Test the background noise level with all the test facilities;

3. Keep one transmitting path, all other connectors shall be connected by normal
power or RF leads;

4. Select the attenuator to avoid the test receiver or spectrum analyzer being
destroied;

5. Keep the EUT continuously transmitting in max power;

6. Signal generator sweep from the frequency more lower than the product
frequency to the frequency more higher than it, find the product band filter
characteristic;

- CW signal rather than typical signal is acceptable (for FM).
- Multiple band filter will need test each other.
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7.2.6.1 Measurement Record:
Downlink: 2110MHz to 2155MHz

Agllvnl Spectrum .Annlyzer Mpl Sa
F | ALIGNALTO EI4D'33B.-3.MFEh1El 2017
Center Freg 2. 132500000 GHz Avg Type: Log-Pwr
il PNO: Fast g 1rig:Free Run Avg|Hold:>100/100
-
IFGain:Low Atten: 28 dB

Frequency

Mkr2 2.155 00 GHz
Ref Offset 32 dB
R:af 45.710 dBm _ _ 42.540 dBm

!

-.-.n,.\,.-_u.-.\\l\m-whmlw‘j""

Center 2.13250 GHz ' '  Span 112.5 MHz
#Res BW 1.0 MHz VEW 3.0 MHz Sweep 1.000 ms (1001 pts)

MKH MUDE I'FI FUNCTION FUNCTION IDTH FUNCTION VALUE &

® b
‘I | f 2.155 00 GHz 42,640 dBm
‘4 L. ' . ' |}

>
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7.2.7Frequency Stability

Test Requirement: FCC part 27.54

The frequency stability shall be sufficient to ensure that the fundamental
emissions stay within the authorized bands of operation.

EUT Operation:

Status: Drive the EUT to maximum output power.
Conditions: Temperature conditions, voltage conditions
Application: Cellular Band RF output ports

Test Procedure: 1. Temperature conditions:

a) The RF output port of the EUT was connected to Frequency Meter;
b) Set the working Frequency in the middle channel;

c) record the 20°C and norminal voltage frequency value as reference
point;

d) vary the temperature from -40°C to 50°C with step 10°C

e) when reach a temperature point, keep the temperature banlance at
least 1 hour to make the product working in this status;

f) read the frequency at the relative temperature.

2. Voltage conditions:

a) record the 20°C and norminal voltage frequency value as reference
point;

b) vary the voltage from -15% norminal voltage to +15% voltage;
¢) read the frequency at the relative voltage.
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7.2.7.1 Measurement Record:

Frequency Stability vs temperature:
1.Test for Downlink: 2110~2155MHz (middle channel=2132.5MHz)

Temperature(°C) Frequency(MHz) Tolerance(ppm)
50 2132.500004 0.001875
40 2132.500004 0.001875
30 2132.500004 0.001875
20 2132.500004 0.001875
10 2132.500004 0.001875

0 2132.500004 0.001875
-10 2132.500004 0.001875
-20 2132.500004 0.001875
-30 2132.500004 0.001875
-40 2132.500004 0.001875

Frequency Stability vs voltage:
1.Test for Downlink: 2110~2155MHz (middle channel=2132.5MHz)

Voltage(V ac) Frequency(MHz) Tolerance(ppm)
102 2132.500004 0.001875
120 2132.500004 0.001875
138 2132.500004 0.001875
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8 Photographs - Test Setup

Above 1GHz Radiated Emission

30MHz ~ 1GHz Radiated Emission
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9 Photographs - EUT Constructional Details
Test Model No.: REU
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VAPEL il rowe sorne
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--The End of Report--
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