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1. CERTIFICATION INFORMATION

Applicant & Address:

Manufacturer & Address:

Type of Test:

FCC ID:

Equipment Under Test:
Test Model:

Trade Name:
Serial Number:

Technical Data:

Date of test:

Phonetone Technology (Shenzhen) Co., Ltd.

Room 404, Building 12, Qianlong Garden, Minzhi Street, Bao’an
District, Shenzhen 518031

Phonetone Technology (Shenzhen) Co., Ltd.

Room 404, Building 12, Qianlong Garden, Minzhi Street, Bao’an
District, Shenzhen 518031

FCC Part 22H and 24E (Certification)
YYO-PTE2010

Wireless Dual Band Signal Amplifier
HwW8010 / HW8020 / HW8050

Model difference: all the models are identical and they have
same circuit and function as declared by the applicant.

Helloway

Not Applicable
DC 6V by adaptor
November 8, 2010 to January 4, 2011

Condition of Test Sample: Normal

The above equipment was tested by Centre Testing International for compliance with the
requirements set forth in the FCC Rules and Regulations Part 22H and 24E, the
measurement procedure according to FCC Part 2.

The test results of this report relate only to the tested sample identified in this report.

Prepared by :

Reviewed by :

Approved by ;

Date

t__umﬁa Lv-

Louisa Lu
_AIQH'-.
Christy hen

Py Y
Lily ¥an

Supervisor

January 4, 2011

Iirgn. Hel E
CENTRE TESTING INTERNATIONAL CORPORATION Wi, ol -cerl o E-mailfinfo@cti-cer | e J 400-6TBH-333
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2. TEST SUMMARY
Test Item Rule Result

FCC Part 22.913

Output Power FCC Part 24.232 PASS
FCC Part 2.1046
FCC Part 22.917

Spurious Emissions at antenna terminals FCC Part 24.238 PASS
FCC Part 2.1051
FCC Part 22.917

Field strength of radiated spurious emission FCC Part 24.238 PASS
FCC Part 2.1053

Occupied Bandwidth FCC Part 2.1049 PASS

AC power line conducted emissions FCC 15.107 PASS

3. MEASUREMENT UNCERTAINTY

This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

Measurement items Uncertainty

Conducted Emission 2.7 dB
Radiated Emissions 4.4 dB
4. PRODUCT INFORMATION

Parameters Downlink Uplink
Frequency Range: | 850MHz 869-894 MHz 824-849 MHz

1900MHz 1930-1990MHz 1850-1910MHz

Maximum Gains: 55dB 55dB
Max RF Power: 13dBm 25dBm
Typical Modulation GSM GSM
VSWR: <2.0:1
Noise Figure: <5
Impedance: 500hm
Power Supply: DC 6V, 3A Max

Note: The product under test it's a single channel amplifier.

CENTRE TESTING INTERNATIONAL CORPORATION

I'/-;. Hetline
v J 400-6TBB-333
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5. SYSTEM TEST CONFIGURATION

5.1 Justification

For emissions testing, the equipment under test (EUT) setup to transmit continuously to
simplify the measurement methodology. Care was taken to ensure proper power supply
voltages during testing. During testing, all cables were manipulated to produce worst
case emissions. It was powered by 6Vdc. Only the worst case data were recorded in this
test report.

The signal is maximized through rotation and placement in the three orthogonal axes.
The antenna height and polarization are varied during the search for maximum signal level.
The antenna height is varied from 1 to 4 meters. Radiated emissions are taken at three
meters unless the signal level is too low for measurement at that distance. If necessary, a
pre-amplifier is used and/or the test is conducted at a closer distance.

All readings are extrapolated back to the equivalent three meter reading using inverse
scaling with distance. Analyzer resolution is 100 kHz or greater for frequencies below
1000 MHz. The resolution is 1 MHz or greater for frequencies above 1000 MHz. The
spurious emissions more than 20 dB below the permissible value are not reported.

Radiated emission measurement were performed the lowest radio frequency signal

generated in the device which is greater than 9 kHz to the tenth harmonic of the highest
fundamental frequency or to 40 GHz, whichever is lower.

5.2 EUT Exercising Software

There was no special software to exercise the device.

CENTRE TESTING INTERNATIONAL CORPORATION N BrL SO E-mailiinfa@hcti-cear r g / A00-6TBE-333
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6. TEST EQUIPMENT LIST
Equipment Manufacturer Model Number | Serial Number | Due Date
3M Chamber &
Accessory ETS-LINDGREN FACT-3 3510 01/19/2011
Equipment
Spectrum Analyzer Agilent E4443A MY46185649 | 01/19/2011
Spectrum Analyzer R&S FSP40 100416 06/04/2011
Biconilog Antenna ETS-LINGREN 3142C 920250 01/19/2011
Multi device
Controller ETS-LINGREN 2090 00057230 01/19/2011
Horn Antenna ETS-LINDGREN 3117 00057407 07/31/2011
Loop Antenna ETS-LINDGREN 6502 00071730 07/19/2011
Receiver R&S ESCI 100009 07/10/2011
LISN R&S ENV216 100098 07/10/2011
Signal Generator IFR 2023B 202307/439 | 07/10/2011
Wireless
Communications Agilent 8960 ES515C | GB47050534
Test Set
Univesal Radio
Communication | Rohde & Schwarz CMU200 112012 04/15/2011
Tester

7. SUPPORT EQUIPMENT LIST

No special auxiliary equipment used.

CENTRE TESTING INTERNATIONAL CORPORATION N BrL SO E-m

Helline
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8. OUTPUT POWER

8.1.LIMITS
According to 8§ 22.913 (a) Maximum ERP. In general, the effective radiated power (ERP) of
base transmitters and cellular repeaters must not exceed 500 Watts.

According to § 24.232 (a) Base stations are limited to 1640 watts peak equivalent
isotropically radiated power (EIRP) with an antenna height up to 300 meters HAAT, except
as described in paragraph (b) below. See §24.53 for HAAT calculation method. Base station
antenna heights may exceed 300 meters with a corresponding reduction in power; see
following table of this section. The service area boundary limit and microwave protection
criteria specified in 8824.236 and 24.237 apply.

Reduced Power for Base Station Antenna Heights Over 300 Meters

HAAT in meters Maximum EIRP watts
<300 1640
<500 1070
<1000 490
<1500 270
<2000 160

8.2. TEST CONFIGURATION

Signal RF RF Spectrum
Generator Input Output Analyzer

EUT

8.3.TEST METHOD

According to §2.1046(a), for transmitters other than single sideband, independent sideband
and controlled carrier radiotelephone, power output shall be measured at the RF output
terminals when the transmitter is adjusted in accordance with the tune-up procedure to give
the values of current and voltage on the circuit elements specified in 2.1033(c)(8). The
electrical characteristics of the radio frequency load attached to the output terminals when
this test is made shall be stated.

According to 82.1046(b), for single sideband, independent sideband, and single channel,
controlled carrier radiotelephone transmitters, the procedure specified in paragraph (a) of this

CENTRE TESTING INTERNATIONAL CORPORATION N BrL SO E-mailiinfa@hcti-cear r W g 400-6TBE-333
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section shall be employed and, in addition, the transmitter shall be modulated during the test
as specified and as applicable in 2.1046(b) (1-5). In all tests, the input level of the modulating
signal shall be such as to develop rated peak envelope power or carrier power, as
appropriate, for the transmitter.

According to §2.1046(c), for measurements conducted pursuant to paragraphs (a) and (b) of
this section, all calculations and methods used by the applicant for determining carrier power
or peak envelope power, as appropriate, on the basis of measured power in the radio
frequency load attached to the transmitter output terminals shall be shown. Under the test
conditions specified, no components of the emission spectrum shall exceed the limits
specified in the applicable rule parts as necessary for meeting occupied bandwidth or
emission limitations.

8.4.TEST RESULT

Freq. (MHz) RF Power | RF Power Limit Result _
(dBm) (W) (W) (Pass / Fail)

824.2 23.53 0.225 500 Pass
850MHz 836.6 22.55 0.179 500 Pass
Uplink 848.8 24.06 0.254 500 Pass
1850 24.99 0.315 160 Pass
1900MHz 1880 22.06 0.160 160 Pass
1910 22.93 0.196 160 Pass
869.2 125 0.017 500 Pass
850MHz 881.6 12.66 0.018 500 Pass
Downlink 893.8 11.24 0.013 500 Pass
1930 8.794 0.007 160 Pass
1900MHz 1960 9.427 0.009 160 Pass
1990 4.586 0.003 160 Pass

Note: Max input power is -22dBm (GSM Signal).

F tline
CEMTRE TESTING INTERNATIONAL CORPORATION AW Bl SO E-mailinfa@icti-car f 'f 400-6T7TBB-333
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9. SPURIOUS EMISSIONS AT ANTENNA TERMINALS

9.1.LIMITS

According to § 22.913 (a) Out of band emissions. The power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log(P) dB.

According to § 24.238 (a) Out of band emissions. The power of any emission outside of the

authorized operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log(P) dB.

9.2. TEST CONFIGURATION

Signal RF RF Spectrum
Generator Input Output Analyzer

EUT

9.3.TEST METHOD

The radio frequency voltage or powers generated within the equipment and appearing on a
spurious frequency shall be checked at the equipment output terminals when properly loaded
with a suitable artificial antenna. Curves or equivalent data shall show the magnitude of each
harmonic and other spurious emission that can be detected when the equipment is operated
under the conditions specified in §2.1049 as appropriate. The magnitude of spurious
emissions which are attenuated more than 20 dB below the permissible value need not be
specified.

9.4.TEST RESULT
Please see the following plots.
Note: Max input power is -22dBm (GSM Signal).

HOLHRE
[ )
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Downlink: (GSM 850MHZz)

13:55:51 Dec 9, 2018

s Agilent

= Agilent  13:56:34 Dec 9, 2016

Atten 18 dB

Page 26 of 70

Trace/View

Trace
& 3

Clear Hrite

Max Hold

Min Hold

View

Blank

More
1of2

A:\SCREN778.GIF file saved

Trace/View

Trace
2 3

Clear Hrite

Max Hold

Min Hold

View

Blank

More
1 of 2
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- Agilent  13:57:13 Dec 9, 2018

= Agilent  13:57:57 Dec 9, 2018

Page 27 of 70

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

A:\SCREN780.GIF file saved

Peak Search

Meas Tools»

Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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- Agilent  13:58:21 Dec 9, 2018 Peak Search

BN roas Took

--- Next Peak

--- Noxt Pk Right

I I R

N

MMM Next Pk Left

--- Pk-Pk Search

HE
1of2

A:\SCREN782.6IF file saved

-- Meas Tools»
-- Next Peak
-- Hext Pk Right
]
mm Next Pk Left
== Min Search
-- Pk-Pk Search
i o~
1 of 2
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®

Ref 8 dBm

Page 29 of 70

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -22.35 dBm
Att 40 dB SWT 340 ms 13.818000000 GHz

-0
-13

1

1Pk 20

MAXH

ﬁ~mfx“ma~aﬂ“‘*u_v/~—“*wxvf~
LAl e A M oA e arret

--60

~-100

--120

| -140

~-160

~-180

Start 1 GHz

®

Ref 8 dBm

1.7 GHz/ Stop 18 GHz

*RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -21.49 dBm
Att 40 dB SWT 340 ms 15.484000000 GHz

-13

—-20

1 PK
MAXH

T
AWNJJ\N,N4-‘J\Hv,~—AMW\~p~
_ﬂwm¢wﬁ-r¢~V~»w¢*,~w~wthd~\»~y\~,~f

PRN
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——160

~-180

Start 1 GHz
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® RBW 1 MHz
VBW 1 MHz

Ref 8 dBm Att 40 dB SWT 340 ms

Page 30 of 70

Marker 1 [T1 ]

-38.40 dBm

5.386000000 GHz

1 PK
MAXH

| _40 L rnall T T N N L

N

--60

~-100

--120

| -140

~-160

~-180

Start 1 GHz 1.7 GHz/

Downlink: (GSM 1900MHz)
5 Agilent  14:48:84 Dec 9, 2018
Atten 18 dB

870.204946 MHz
-34.79 dBm

Stop 18 GHz

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2
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14:48:31 Dec 3, 2018

= Agilent

- Agilent  14:49:80 Dec 9, 2018

A:\SCREN795.GIF file saved

Page 31 of 70

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

A:\SCREN794.GIF file saved

Peak Search

Meas Tools»

Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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5 Agilent  14:58:87 Dec 9, 2018 Peak Search
Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

More
1of2

A:\SCREN796.6IF file saved

= Agilent  14:58:48 Dec 9, 2016 Marker

Select Marker

T
-- Normal
1
I E— i
-- Delta Pair
{Tracking Ref)
_Ref Delta
-- Span Pair
-- Span Center
N oft
- More
1of?2

A:\SCREN797.GIF file saved
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= Agilent

A:\SCREN798.6IF file saved

®

14:51:53 Dec 9, 2018

—n
=]

N
L)
[ )

Ref 8 dBm

—n

WL =0
=0

Att 40 dB

RBW 1 MHz
VBW 1 MHz
SWT 320 ms
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Trace/View

Trace
& 3

Clear Hrite

Max Hold

Min Hold

View

Blank

More
1of2

Marker 1 [T1 ]
-22.75 dBm
16.752000000 GHz
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+-20
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l-140

——160

+-180

Start 2 GHz

1.6 GHz/

Stop 18 GHz
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“RBW 1 MHz
“VBW 1 MHz
Att 40 dB SWT 320 ms

Marker 1 [T1 ]

-22.35 dBm

15.376000000 GHz

i

+-60

+-80

+-100

+-120

l-140

+-160

+-180

Start 2 GHz

Ref 8 dBm

1.6 GHz/

“RBW 1 MHz
“VBW 1 MHz
Att 40 dB SWT 320 ms

Stop 18 GHz

Marker 1 [T1 ]

-22.31 dBm

15.248000000 GHz
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Bandedge: Uplink (GSM 850MHz)

= Agilent  13:44:54 Dec 22, 2014 Trace/View

Trace
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Clear Hrite
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More
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Trace
& 3

Clear Hrite
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Min Hold

View
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Bandedge: Downlink (GSM 850MHz)

13:58:00 Dec 22, 2018

Page 37 of 70

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

A:\SCRENB47.GIF file saved

13:57:16 Dec 22, 2010

Peak Search

Meas Tools»

Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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Bandedge: Downlink (GSM 1900MHz)

13:23:55 Dec 22, 2018
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Trace/View

Trace
& 3

Clear Hrite

Max Hold

Min Hold

View

Blank

More
1of2

A:\SCRENB34.6IF file saved

13:26:04 Dec 22, 2010
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Peak Search

Meas Tools»
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Next Pk Left

Min Search
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More
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Intermodulation: Uplink (GSM 850MHz)

13:47:51 Dec 22, 2018

Page 39 of 70

Peak Search

Meas Tools»

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of2

A:\SCRENB43.6IF file saved

13:47:85 Dec 22, 2010
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Clear Hrite
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Intermodulation: Downlink (GSM 850MHz)
= Agilent 1314947 Dec 22, 2018 Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

More
1of2

WRes B /B Hz 3 1

A:\SCRENB44.GIF file saved

= Agilent  13:58:38 Dec 22, 2014

Peak Search

Meas Tools»

Next Peak

Hext Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1 of 2
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Intermodulation: Downlink (GSM 1900MHz)
s Agilent  13:36:46 Dec 22, 2018 Peak Search

Meas Tools»
Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

More
1of2

#Res BH 30 kHz /B Hz 3 1

A:\SCRENB37.6IF file saved

= Agilent  13:35:43 Dec 22, 2014 Peak Search

Atten 18 dB
N ress Toole
Gl Gy
Hm W---- Next Peak
BN Next Pk Right
Y YR, VYV, I R R
ST
B PK-Pk Search
A T T N T B B o~
L L , ; 1 of 2
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Out of Band Rejection: Uplink (GSM 850MHz)

i Agilent  14:36:12 Dec 28, 2010 File

Atten 15 dB
Catalogr

- T e b
Save»
Load»

Delete»

Copy»

Rename:»

More
1of 2

Unable to save file

Out of Band Rejection: Uplink (GSM 1900MHz)

o Agilent 15:06:54 Dec 28, 2010 Trace/View

Atten 18 dB

o T
i ¥ L""'II'l'"l.'-"l"f-"lr'}'-h*pw‘ - |L'.""||l'|‘,‘l W ||||r

Clear Write
Max Hold
Min Hold
View

Blank

More
1of 2
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Out of Band Rejection: Downlink (GSM 850MHz)

i Agilent  14:42:01 Dec 28, 2018

Atten 15 dB

869.000000 MHz
3.531 dBm

d
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Trace/View

Clear Write

Max Hold

Min Hold

View

Blank

More
1 of 2

Out of Band Rejection: Downlink (GSM 1900MHz)

i Agilent  14:56:21 Dec 28, 2010

: Atten 5 dB
Marker
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Trace/View

Clear Hrite

Max Hold
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View
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10.OCCUPIED BANDWIDTH

10.1. REGULATIONS

According to 82.1049, 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 mean power radiated by a given emission shall be measured
under the specified conditions of part 2.1049 (a) through (i) as applicable.

10.2. TEST CONFIGURATION

Signal RF RF Spectrum
Generator Input Output Analyzer

EUT

10.3. TEST PROCEDURE
1. The EUT was connect as above configuration.
2. Set the test receiver’'s RBW and VBW to applicable value with Peak in Max Hold.

3. Select the “% power bandwidth” function under the menu of “occupied bandwidth” from
the test receiver, then enter “99” and read the test result from the test receiver directly.

10.4.TEST RESULT

Freq. (MHz) Occupi?:inﬁ':;dwidth
824.2 0.312
850MHz 836.6 0.304
Uplink 848.8 0.300
1850 0.327
1900MHz 1880 0.337
1910 0.290
869.2 0.277
850MHz 881.6 0.280
Downlink 893.8 0.284
1930 0.278
1900MHz 1960 0.292
1990 0.298

Note: Max input power is -22dBm.

F tline
CEMTRE TESTING INTERNATIONAL CORPORATION AW Bl SO E-mailinfa@icti-car f 'f 400-6T7TBB-333
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Input Signal Waveform: Uplink (GSM 850MHz)

Agilent 11:43:35 Jan 4, 2811 Freq."ChQHHEI

Ch Freq £24.2 MHz Trig Free Center Freq

Occupied Bandwidth I e £24.200000 MHz

Center 824.2000800 MHz tart Freg

B23.700088 MHz

Stop Freq
324.700008 MHz

CF Step
166.006008 kHz
Autn Man

Freq Offset
000000008 Hz

Occupied Bandwidth Occ BH % Pur o, el Trag_#
2544793 kHz « dB ~26.00 45

Transmit Freq Error j Scale Type

% dB Bandwidth Log Lin

A:\SCRENOG4.GIF file saved

Ch Freq 836.6 MHz Trig Free Center Freq

Occupied Bandwidth I §36.600000 MHz

Center 836.6000000 MHz start Freq

836.100080 MHz

Stop Freq
837.100008 MHz

CF 5tep
166.000008 kHz
Auta fan

Freq Offset
B.AaaREEAA Hz

Occupied Bandwidth Occ BH % Pwr OHSiQ"a' Trag_f';
255.4531 kHz % dB  -26.00 dB

Transmit Freq Error 57 Scale Type

¥ dB Banduwidth Log Lin
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Agilent 11:42:32 Jan 4, 2811 Freq."ChQHHEI

Ch Freq £48.8 MHz Trig Free Center Freq
Occupied Bandwidth I e £48.800000 MHz

Center 848.8000800 MHz tart Freg

548300008 MHz

Stop Freq
349.300006 MHz

CF Step
166.006008 kHz
Autn Man

Freq Offset
000000008 Hz

Occupied Bandwidth Occ BH % Pur o, el Trag_#
255.2643 kHz % dB -26.00 db

Transmit Freq Error  184.9 Scale Type

% dB Bandwidth Log Lin

A:\SCRENOG2.GIF file saved

Input Signal Waveform: Uplink (GSM 1900MHz)

Ch Freq 1.8582 GHz Trig Free Center Freq

Occupied Bandwidth I 1.850260000 GHz

Center 1.850200000 GHz start Freq

1.84970686 GHz

Stop Freq
1.85070008 GHz

CF 5tep
166.000008 kHz
Auta fan

Freq Offset
B.AaaREEAA Hz

Occupied Bandwidth Occ BH Z Pur OnSignal Traé’f'?
254.4920 kHz % dB - -26.00 dB —

Transmit Freq Error -1 Scale Type
¥ dB Banduwidth 3 Log Lin

A:\SCRENBS3.GIF file saved
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Agilent 11:33:23 Jan 4, 2611 Freq."ChQHHEI

Ch Freq 1.88 GHz Trig Free Center Freq

Occupied Bandwidth I e 1.38000000 GHz

Center 1880000800 GHz tart Freg

1.8795600888 GHz

Stop Freq
1.83056008 GHz

CF Step
166.006008 kHz
Autn Man

Freq Offset
000000008 Hz

Occupied Bandwidth Occ BH % Pur o, el Trag_#
258.7243 kHz % B -26.00 d5

Transmit Freq Error 317573 Hz Scale Typg

% dB Bandwidth Log Lin

A:\SCRENOS4.6IF file saved

Ch Freq 1.9898 GHz Trig Free Center Freq

Occupied Bandwidth I 196950000 GHz

Center 1.999300000 GHz start Freq

1.98930680 GHz

Stop Freq
1.91036008 GHz

CF 5tep
166.000008 kHz
Auta fan

Freq Offset
B.AaaREEAA Hz

Occupied Bandwidth , Sonal Trag_f';
258.7457 26,00 ¢B

Transmit Freq Error -4 Scale Type

¥ dB Banduwidth ? Log Lin

A:\SCRENBS5.GIF file saved
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Input Signal Waveform: Downlink (GSM 850MHz)

Agilent 11:3%:16 Jan 4, 2811 Freq."ChQHHEI

Ch Freq £69.2 MHz Trig Free Center Freq

Occupied Bandwidth I e £69.200000 MHz

Center 869.2000800 MHz tart Freg

BEE.700088 MHz

Stop Freq
369.700008 MHz

CF Step
166.006008 kHz
Autn Man

[ T 1
I
I
I
_-
II'-II.’IIIIIII'I'I
L L
I
I —

Freq Offset
000000008 Hz

Occupied Bandwidth Occ BH Z Pur onSignal Trag_fli

262.71 8 kHz x dB

Transmit Freq Error | Scale Typg
% dB Bandwidth 41 Log Lin

A:\SCRENDS9.6IF file saved

- Agilent  11:48:12 Jan 4, 20811 File
]
Ch Freq 821.6 MHz Trig Free
Occupied Bandwidth Catalog»
Saver
Loadh
Deleter
Copy»
Occupied Bandwidth Occ BH % Pur Rename»
266.8223 kHz x dB  -26.00 db
Transmit Freq Error More
% dB Bandwidth : 1 of 2
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Agilent 11:468:54 Jan 4, 2611 Freq."ChQHHEI

Ch Freq £93.8 MHz Trig Free Center Freq
Occupied Bandwidth I e £93.800000 MHz

Center 893.8000000 MHz tart Freg

893300008 MHz

Stop Freq
394.300000 MHz

CF Step
166.006008 kHz
Autn Man

Freq Offset
000000008 Hz

Occupied Bandwidth Occ BH % Pur o, el Trag_#
260.3211 kHz % dB -26.00 db

Transmit Freq Error K Scale Type

% dB Bandwidth Bl Log Lin

A:\SCRENOG1.6IF file saved

Input Signal Waveform: Downlink (GSM 1900MHz)

Agilent 11:37:39 Jan 4, 2811 FrquJChannel

Ch Freq 1.3382 GHz Trig Free Center Freq

Occupied Bandwidth 1] 1.93020006 GHz

Center 1.938200000 GHz Start Freq

1.92570008 GHz

Stop Freq
1.936070808 GHz

CF Step
108.000008 kHz
Buto Man

Freq Offset
B.ORAREARE Hz

s B

Occupied Bandwidth Occ BH % Pwr On 0ff
271.1899 kHz % dB —

Transmit Freq Error Scale Type
¥ dB Bandwidth Log Lin

Signal Track

A:\SCRENGS8.GIF file saved
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...... i Agilent  11:36:51 Jan 4, 2811 Freq/Channel

Ch Freq 1.96 GHz Trig Free Center Freq
Occupied Bandwidth ] 1.96600000 GHz

Center 1.960000000 GHz

StartFreq
1.95950008 GHz

Stop Freq
1.96050088 GHz

CF Step
106088008 kHz
Auto Man

Freq Offset
200080600 Hz

Occupied Bandwidth occ BH % Pur OnSignaI Tragg
265.6985 kHz x dB - Utt

Transmit Freq Error 3 Scale Ty‘pe
% dB Bandwidth 411 Log Lin

A:\SCRENBS57.GIF file saved

w5 Agilent  11:36:21 Jan 4, 2011

Trace/View

Ch Freq 1.9833 GHz Trig Fres Trace

Occupied Bandwidth - 1 2 3
Center 1.989800000 GHz i

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur . Blank
286.7804 kHz K dB A& |18

Transmit Freq Error More

% dB Bandwidth :Hz 1 of 2

A:\SCRENB56.GIF file saved
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Report No. :

Uplink: (GSM 850MHz)

SZEE101108575319

- Agilent  11:47:35 Dec 9, 2018

File
Ch Freq £24.2 MHz Trig Free
Occupied Bandwidth Catalogr
Saver
Load»
Deleter
Copy»
Occupied Bandwidth Occ BH % Pur Rename»
312.3908 kH=z X dB
Transmit Freq Error More
1of 2

% dB Bandwidth

Unable to save file

w5 Agilent  11:48:35 Dec 9, 2018

Ch Freq 836.6 MHz Trig Free
Occupied Bandwidth

Center 836.6000000 MHz

Atten 18

Freq/Channel

Center Freq
836.600000 MHz

Start Freq
£36.100000 MHz

Stop Freq
837.100008 MHz

CF 5tep
166.000008 kHz
Auta fan

Freq Offset
B.AaaREEAA Hz

Signal Track

Occ BH % Pwr On OFf

% dB

Occupied Bandwidth
304.0481 kHz

Transmit Freq Error 7 )
¥ dB Banduwidth Log Lin

Scale Type

A:\SCREN766.GIF file saved
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Agilent 11:49:46 Dec 3, 2018 Freq."ChQHHEI

Ch Freq 84388 MHz Trig Free Center Freq
Occupied Bandwidth 348.800000 MHz

Center 848.8000000 MHz
Start Freq

548300008 MHz

Stop Freq
349.300006 MHz

CF Step
166.006008 kHz
Autn Man

Freq Offset
000000008 Hz

Occupied Bandwidth Occ BH % Pur o, el Trag_#
300.4018 kHz % dB -26.00 db

Transmit Freq Error Scale Type

% dB Bandwidth : Log Lin

A:\SCREN767.6IF file saved

Uplink: (GSM 1900MHz)
= Agilent  15:03:48 Dec 9, 2016

Trace/View

Ch Freq 1.83582 GHz Trig Free Trace

Occupied Bandwidth I 1 2 3
RBW 30.00000000 kHz

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

326.6514 kH x dB -26.00 d5 |8
Transmit Freq Error z More
% dB Bandwidth : 1 of 2

A:\SCRENBOB.GIF file saved
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- Agilent  15:85:25 Dec 9, 2018 Trace/View
Ch Freq 1.88 GHz Trig Free Trace

Occupied Bandwidth - 1 > 3

Center 1.880000000 GHz
Clear Write
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pur Blank
337.4952 kHz % dB L
Transmit Freq Error 5} More
% dB Banduidth 1of2

A:\SCRENB0Y.GIF file saved

= Agilent  15:06:25 Dec 9, 2018

Trace/View

Ch Freq 1.9898 GHz Trig Free

Occupied Bandwidth e

Center 1.903800000 GHz

Trace
2 3

(Lo

Clear Hrite
Atten 18
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pwr Blank
289.8709 kHz X dB L
Transmit Freq Error 17 More
% dB Banduidth 411 I of?2

A:\SCRENB10.GIF file saved
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Downlink: (GSM 850MH2z)

Page 55 of 70

- Agilent  14:83:39 Dec 9, 2018 Trace/View

Ch Freq £69.2 MHz Trig Free Trace

Occupied Bandwidth - 1 2 3

Center 863.2000000 MHz

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank
277.3344 kHz X dB L

Transmit Freq Error More

% dB Banduidth 1of 2

A:\SCREN786.6IF file saved

= Agilent  14:02:29 Dec 9, 2018

Trace/View

Ch Freg
Occupied Bandwidth

881.5 MHz Trig Free Trace

B : @

Center 881.6000000 MHz
Clear Hrite
Max Hold
Min Hold
View
Occupied Bandwidth Occ BH % Pwr Blank
280.4654 kHz % dB L
Transmit Freq Error  9.720 More
% dB Bandwidth 1 of 2

A:\SCREN785.GIF file saved
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- Agilent  14:01:86 Dec 9, 2018

Trace/View

Ch Freq £93.8 MHz Trig Free Trace

Occupied Bandwidth 3 e 1 2 3
RBW 30.00000000 kHz

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

283.9923 kHz x dB -26.00 dE |IN
Transmit Freq Error | ; More
% dB Banduidth : : 1of 2

A:\SCREN784.6IF file saved

Downlink: (GSM 1900MHz)
2 Agilent  14:29:31 Dec 9, 2018

Trace/View

Ch Fregq 1.9382 GHz Trig Free Trace

Occupied Bandwidth 3 e 1 2 3
Center 1.930200000 GHz

Clear Hrite

Max Hold

Min Hold

View

Occupied Bandwidth Occ BH % Pur Blank

277.6463 kHz X dB -26.00 dB |8
Transmit Freq Error ¢ More
% dB Bandwidth : 1 of 2

A:\SCREN787.GIF file saved
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- Agilent  14:38:48 Dec 9, 2018

Ch Freq
Occupied Bandwidth

1.96 GHz

Center 1.960000000 GHz
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11.FIELD STRENGTH OF RADIATED SPURIOUS EMISSION

11.1.LIMITS

According to § 22.913 (a) Out of band emissions. The power of any emission outside of the
authorized operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log(P) dB.

According to § 24.238 (a) Out of band emissions. The power of any emission outside of the

authorized operating frequency ranges must be attenuated below the transmitting power (P)
by a factor of at least 43 + 10 log(P) dB.

11.2. TEST CONFIGURATION

Standard test site

Antenta
towrer
Substitution
antenna Stn we—| Test

|_) atitenta
? 4m | ¢
EF si,-:_l;r%al ?\ Spectrum
generator . q e
( 7 T . 4 \
¥ | ™
Turntahle \
L

1.5M lm
At 58

| [ ]
IS SIS

11.3.TEST METHOD

According to § 2.1053 (a) Measurements shall be made to detect spurious emissions that
may be radiated directly from the cabinet, control circuits, power leads, or intermediate
circuit elements under normal conditions of installation and operation. Curves or equivalent
data shall be supplied showing the magnitude of each harmonic and other spurious
emission. For this test, single sideband, independent sideband, and controlled carrier
transmitters shall be modulated under the conditions specified in paragraph (c) of §2.1049,
as appropriate. For equipment operating on frequencies below 890 MHz, an open field test
is normally required, with the measuring instrument antenna located in the far-field at all
test frequencies. In the event it is either impractical or impossible to make open field
measurements (e.g. a broadcast transmitter installed in a building) measurements will be
accepted of the equipment as installed. Such measurements must be accompanied by a
description of the site where the measurements were made showing the location of any
possible source of reflections which might distort the field strength measurements.
Information submitted shall include the relative radiated power of each spurious emission



CTi

Report No. : SZEE101108575319 Page 59 of 70

with reference to the rated power output of the transmitter, assuming all emissions are
radiated from halfwave dipole antennas.

(b) The measurements specified in paragraph (a) of this section shall be made for the
following equipment:

(1) Those in which the spurious emissions are required to be 60 dB or more below the
mean power of the transmitter.

(2) All equipment operating on frequencies higher than 25 MHz.

(3) All equipment where the antenna is an integral part of, and attached directly to the
transmitter.

(4) Other types of equipment as required, when deemed necessary by the Commission.

11.4.TEST PROCEDURE

1) On a test site, the EUT shall be placed on a turntable and in the position closest to the
normal use as declared by the user.

2) The test antenna shall be oriented initially for vertical polarization located 3m from the
EUT to correspond to the transmitter.

3) The output of the antenna shall be connected to the measuring receiver and either a
peak or quasi-peak detector was used for the measurement as indicated on the report.
The detector selection is based on how close the emission level was approaching the limit.
4) The transmitter shall be switched on; if possible, without the modulation and the
measurement receiver shall be tuned to the frequency of the transmitter under test.

5) The test antenna shall be raised and lowered through the specified range of height until
the measuring receiver detects a maximum signal level.

6) The transmitter shall then be rotated through 360°in the horizontal plane, until the
maximum signal level is detected by the measuring receiver.

7) The test antenna shall be raised and lowered again through the specified range of
height until the measuring receiver detects a maximum signal level.

8) The maximum signal level detected by the measuring receiver shall be noted.

9) The measurement shall be repeated with the test antenna set to horizontal polarization.
10) 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.

11) The substitution antenna shall be oriented for vertical polarization and, if necessary,
the length of the substitution antenna shall be adjusted to correspond to the frequency of
transmitting.

12) The substitution antenna shall be connected to a calibrated signal generator.
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If necessary, the input attenuator setting of the measuring receiver shall be adjusted in
order to increase the sensitivity of the measuring receiver.

13) The test antenna shall be raised and lowered through the specified range of the height
to ensure that the maximum signal is received.

14) The input signal to substitution antenna shall be adjusted to the level that produces a
level detected by the measuring receiver, that is equal to the level noted while the
transmitter radiated power was measured, corrected for the change of input attenuation
setting of the measuring receiver.

15) The input level to the substitution antenna shall be recorded as power level in dBm,
corrected for any change of input attenuator setting of the measuring receiver.

16) The measurement shall be repeated with the test antenna and the substitution antenna
oriented for horizontal polarization.

11.5.TEST RESULT

Frequency | Reading o\:‘igl:lt Argzrnna ?_225 E..LRP Limit Result
(MHz) (dBm) (dBm) (dBi) (dB) (dB) (dB) | (Pass / Fail)

Pass
Pass

No emissions were detected higher than the background in all frequency Pass

band and the background It's lower the limit, so it deems to compliance

with the limit without reported. Pass

| | | | | I I Pass

Note: Max input power is -22dBm.

CENTRE TESTING INTERNATIONAL CORPORATION N BrL SO E-mailiinfa@hcti-cear r g / A00-6TBE-333
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12. AC POWER LINE CONDUCTED EMISSIONS

12.1.LIMITS
Limits for Class B digital devices
Limits
Frequency range dB(uV)
(MHz) -
Quasi-peak Average
0,15 to 0,50 66 to 56 56 to 46
0,50to 5 56 46
510 30 60 50

NOTE: 1. The lower limit shall apply at the transition frequencies.
2. The limit decreases linearly with the logarithm of the frequency in the range 0.15 to 0.50 MHz.

12.2. BLOCK DIAGRAM OF TEST SETUP

Receiver i | 5u|:-_|}1:rrt
- 0.8m - Equipment
» |
i
I
I

~—  Gound ReferencePlane

12.3. TEST PROCEDURE

a. The EUT was placed on a nonconductive table above the horizontal ground reference
plane, and 0.4 m from the vertical ground reference plane, and connected to the main
through Line Impedance Stability Network (L.I.S.N).

b. The RBW of the receiver was set at 9 kHz in 150 kHz ~ 30MHz with Peak and AVG
detector in Max Hold mode. Run the receiver’s pre-scan to record the maximum
disturbance generated from EUT in all power lines in the full band.

c. For each frequency whose maximum record was higher or close to limit, measure its QP
and AVG values and record.

12.4. TEST RESULT

CENTRE TESTING INTERNATIONAL CORPORATION MWW BrL SO E-mailiinfa@hcti-cear r g J/ 400-6THE-333
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0.0 dbuy

Limik: —_—

AVG: —

peak

AYE

-20
0150 0.5 [MHz] 5 20.000

Site site #1 Phase: L1 Temperature: 24

Limit: FCC Class B Conduction {QP) Power:  AC120V/60Hz Humidity: 50 %

EUT: Wireless DaulBand Signal Amplifier

MIN: HWBED50

Mode: Downlink
Mote: 869MHz

Reading_Level Correct Measurement Limit Margin
No. Freq. (dBu¥) Factor (dBuVv) (dBuv) (dB)
MHz Peak QP  AVG dB peak apP AVG Qr  AVG QP  AVG  P/F Comment
1 01780 3833 2428 980 4813 3408 6457 B45T -1644 2049 P
2 01924 2870 514 981 3851 1495 6393 5383 -2542 -3888 P
3 02300 3138 1665 981 4119 2646 6245 E245 2126 -2599 P
4 07260 3034 1900 984 4018 2884 5500 4600 -1582 1716 P
5 43980 2882 1551 95 3878 2547 5500 4600 -1722 2053 P
6 224500 2589 1425 1027 3616 2452 6000 5000 -2384 -2548 P

v Holline
CENTRE TESTING INTERNATIONAL CORPORATION W cll-cerl eom E-mailiinfa@hcti-cart.cor W J 400-6TBB-333



CTI

Report No. : SZEE101108575319

0.0 diwy
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Lamik:

AVG:

paak

AWiG

-20
0150 0.5 [MHz] 8 30,000
Site site #1 Phase: N Temperature: e
Limit: FCC Class B Conduction (QP) Power:  AC 120V/80Hz Humidity: 50 %
EUT: Wireless DaulBand Signal Amplifier
MM HWE050
Mode: Downlink
Mote: 869MHz
Reading_Level Correct Measurement Limit Margin

Mo. Freq. (dBuV) Factor (dBuV) (dBu') (dB)

MHz Peak QP AVG dB peak QP AVG Qr ANG QP AVG F/F Comment
1 0.1780 3693 2644 980 4873 36.24 B45T 5457 -1584 -1833 P
2 0.7180 2932 18.39 984 3916 2823 5600 4600 -1684 1777 P
3 25180 26.29 13.67 991 36.20 2358 5600 4600 -1980 -2242 P
4 136560 27.51 16.11 10.08 3759 2619 60.00 5000 -2241 -2381 P
CENTRE TESTING INTERNATIONAL CORPORATION ar E-mail | H-ger @ ;alt-:lu;rﬁn?ﬁﬂ-lzi;i
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0.0 dBwy

Limik: —_—

AVG: —

peak
LAV
20
0150 0% [MHz] g 30.000
Site site #1 Phase: L1 Temperature: 24
Limit: FCC Class B Conduction (QFP) Power:  AC1200Vi80Hz Humidity: 50 %
EUT: Wireless DaulBand Signal Amplifier
MIN: HWED50
Mode: Downlink
Mote: 1990MHz
Reading_Level Correct Measurement Limit Margin
Mo. Freq. (dBuV) Factor (dBuV) (dBuV) (dB)
MHz P=ak  QF AVG dB peak QP AVG QP AVG QP ANVG FiF Comment
1 01740 36.91 18.27 9.80 46.71 2307 6476 5476 -1805 -26669 P
2 03540 27.29 16.28 9.81 37.10 26.09 5887 4887 -21707 -2278 P
3 04340 26.52 1571  9.81 36.33 2552 E718 4718 -2085 -2166 P
4 52500 27.53 15.82 9.99 37.52 2581 ©60.00 50.00 -2248 -2419 P
5 134420 25.82 13.97 10.08 3580 2405 60.00 50.00 -2410 -2595 P
6 218779 26.40 1457 1024 3664 2481 6000 5000 -2336 -2519 P

Holline
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Report No. : SZEE101108575319 Page 65 of 70

0.0 dbuy

Limik: —_—

paak
AVE
-20
0150 0.5 [MHz] 5 30,000
Site site #1 FPhase: N Temperature: 24
Limit: FCC Class B Conduction (QP) Power:  AC120V/60Hz Humidity: 50 %
EUT: Wireless DaulBand Signal Amplifier
M/N: HWBEDAD
Mode: Downlink
Mote: 1990MHz
Reading_Level Correct Measurement Limit Margin
Mo. Freq. (dBuV) Factor (dBuVv) (dBu) (dB)
MHz Peak QP AVG db peak QP AVG QP ANG QP AVG FiF Comment
1 0.1780 3465 16.94 980 4445 2674 6457 B457 -2012 2783 P
2 04380 2457 1166 981 3438 2147 G710 4710 -2272 -2563 P
3 25540 2573 12650 991 3564 2241 5600 4600 -2036 -2359 P
4 138340 2831 16.38 1007 3838 2645 6000 5000 -2162 -2355 P
f 220800 2571 1477 1025 3596 2502 6000 5000 -2404 -2498 P

Holline

CENTRE TESTING INTERNATIONAL CORPORATION W cll-cerl eom E-mailiinfa@hcti-cart.cor W J 400-6TBB-333
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APPENDIX 1 PHOTOGRAPHS OF TEST SETUP

TEST SETUP OF CONDUCTED EMISSION

Hetline

CENTRE TESTING INTERNATIONAL CORPORATION WAk, cll-cert gon E-mailinfa@cti-cart.cor » / A0DD-6TBE-333
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APPENDIX 2 EXTERNAL PHOTOGRAPHS OF EUT

Front View of EUT

I ——

i

Rear View of EUT

Hetline

CEMNTRE TESTING INTERMATIONAL CORPORATION W, ohl-eert eon E-mail infa@cti-cert.com » / A00-6TBB-333
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.-- s
-g et R |

A

Left View of EUT

Right View of EUT

Hetline
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APPENDIX 3 INTERNAL PHOTOGRAPHS OF EUT

Internal View of EUT-2

Hetline
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Internal View of EUT-3

Hetline
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