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TEST REPORT

Application No.: GZEM1406002679RF

Applicant: Digital Antenna Inc.

FCC ID: PZODA4600

Product Name: Dual Band Direct Connect Amplifier, Bi-directional signal Booster
Model No.: DA4600-M(with mini UHF connectors), DA4600-S(with SMA connectors) %
Trade Mark: Digital Power Logic

Standards: FCC Part20.21,FCC Part22,FCC Part24,FCC Part2

Date of Receipt: 2014-06-27

Date of Test: 2014-09-10 to 2014-09-17

Date of Issue: 2014-11-25

Test Result : Pass*

*

In the configuration tested, the EUT detailed in this report complied with the standards specified above.
Please refer to section 3 of this report for further detalils.

The manufacturer should ensure that all products in series production are in conformity with the product sample detailed in this report. If the product in this report
is used in any configuration other than that detailed in the report, the manufacturer must ensure the new system complies with all relevant standards.

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency of the federal government. All test
results in this report can be traceable to National or International Standards.

This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or accessible at
www.sgs.com/terms and conditions.htm and, for electronic format documents, subject to Terms and Conditions for Electronic Documents at
www.sgs.com/terms_e-document.htm. Attention is drawn to the limitation of liability, indemnification 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 Client’s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their
rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the Company. Any
unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted 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 90 days only
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2 Version
Revision Record

Version Chapter Date Modifier Remark

00 2014-11-25 Original

Authorized for issue by:
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(Fred Zhu) /Project Engineer Date

Prepared By 2014-10-30

(Fred Zhu) /Project Engineer Date

Checked By 2014-11-12

(Jerry Chan) /Reviewer Date
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3 Test Summary
Test Item Test Requirement Test Method Result
KDB 935210 D03 v02r01
Anthorized Frequency Band FCC Part20.21(e)(3) PASS
Section7.1
FCC Part20.21(e)(8) KDB 935210 D03 v02r01
Maximum Power and Gain PASS
(i)(B) &(i)(C) &(i)(D) Section7.2 & Section 7.3
FCC Part20.21(e)(8) KDB 935210 D03 v02r01
Intermodulation PASS
(i) (F) Section7.4
FCC Part20.21(e)(8) KDB 935210 D03 v02r01
Out-of-Band Emissions PASS
(i) (E) Section7.5
FOC Pan21051 KDB 935210 D03 v02r01
i v02r
CO”dECt?d Spurious FCC Part22.917(a) PASS
missions Section7.6
FCC Part24.238(a)
FCC Part20.21(e)(8)
(i)(A) &20.21(e)8(l)
20.21(e)(8)(i)(A)
(1)Noise Limit
20.21(e)(8)(i)(A)
(2)(i) Maximum KDB 935210 D03 v02r01
Noise Limits Noise Limit:Fixed PASS
Section7.7
20.21(e)(8)(i)(A)
(2)(i)) Maximum
Noise Limit:Mobile
20.21(e)(8)(i)(H)
Tranmit Power Off
Limit, Transmit
Power Off timing.
FCC Part20.21(e)(8) KDB 935210 D03 v02r01 N/A
Uplink Inactivity
H Section7.8 (remark1)
FCCPart20.21(e)(8) KDB 935210 D03 v02r01
Variable Gain PASS
(i)(C)(1) & (C)(H) Section7.9
KDB 935210 D03 v02r01
Occupied Bandwidth FCC Part2.1049 PASS
Section7.10
FCC Part20.21(e)(8)(ii) KDB 935210 D03 v02r01
Oscillation Detection PASS
(A) Section7.11

This document is issued by the Company sub]ect to its General Condltlons of Service printed ible at www.sgs. com/terms and condltlons htm and for eleclronlc
format documents, subject to Terms and C for El at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li ion of liability, i
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 Ilmns of Cllenl s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and igatit under the tr

Thls cannot be rep except in full, without prior written app of the Company. Any alteration, forgery or falsification of the content or appearance of this

on request or

may be p to the fullest extent of the law.
Unless olherWIse slaled lhe results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.



Page: 4 of 120

KDB 935210 D03 v02r01

SGS-CSTC Standards Technical Services Co., Ltd.
| Report No.: GZEM140600267901

Ratiated Spurious FCC Part2.1053 PASS
Section7.12
KDB 935210 D03 v02r01 N/A
Spectrum Block Filtering FCC 20.21(e)(8)(i)(B)
Section7.13 (remark2)

Remark:
Tx:
Rx:

N/A(remark1): Pre rule20.21e..

In this whole report Tx (or tx) means Transmitter.
In this whole report Rx (or rx) means Receiver.

N/A(remark2):This only applies to devices utilizing spectrum block filtering.

.if nosie is less than -70dBm/MHz(“Transmit Power OFF Mode”)
The EUT will not shut off ,therefore this test will not be performed.
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5 General Information

5.1 Client Information
Applicant Name:
Applicant Address:
Manufacturer:

Address of Manufacturer:

SGS-CSTC Standards Technical Services Co., Ltd.

Report No.: GZEM140600267901
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Digital Antenna Inc.
5325 NW 108th Avenue, Sunrise, FL 33351, US A
Digital Antenna Inc.
5325 NW 108th Avenue, Sunrise, FL 33351, US A

5.2 General Description of E.U.T.

Product Name:
Model No.:
Power Supply:
Test power:

Operating Temperature:
Operating Humidity:

5.3 Details of E.U.T.
Type of Modulation

Emission Designator:

Frequency Band:

Nominal Power Output:

Nominal System Gain:

Dual Band Direct Connect Ampilifier, Bi-directional signal Booster
DA4600-M(with mini UHF connectors)

AC 100-240V 50/60Hz 1.0A

Model No.:GM36-100250-1

Input: AC 100-240V 50/60Hz 1.0A

Output:DC12V 2.5A

-10 °C to +40°C

< 95%

GSM & CDMA & WCDMA
GXW(GSM)

FOW(CDMA),

FOW (WCDMA)

Band1:

Downlink: 869MHz to 894MHz
Uplink: 824MHz to 849MHz
include the Modulation:

GSM, CDMA, WCDMA

Band2:

Downlink 1930MHz to 1990MHz
Uplink: 1850MHz to 1910MHz
include the Modulation:

GSM, CDMA, WCDMA

-1dBm for downlink  (-1dBmz1dB)
17dBm for uplink (17dBmzx1dB)
23dB for downlink (<23dB)
23dB for Uplink ( <23dB)

Antenna Type External Antenna
Antenna gain 0dBi
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5.4 Product Description

Digital Antenna’s direct connect cell amplifier provides maximum gain for more range on 850 and
1900MHz networks,PowerLogic boosters improve transimit and receive signals and can be used

in a variety of applications including boats,vehicles,M2M,homes and offices.

5.5 Standards Applicable for Testing

The standard used was FCC Part20.21,FCC Part22,FCC Part24,FCC Part2
5.6 Test Location

All tests were performed at:
SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory,

198 Kezhu Road, Scientech Park, Guangzhou Economic & Technology Development District,
Guangzhou, China 510663

Tel: +86 20 82155555 Fax: +86 20 82075059

No tests were sub-contracted.

5.7 Other Information Requested by the Customer

None.

This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condmons htm and, for electronlc
format documents, subject to Terms and C for El D at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li ion of liability, i and ju
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 Ilmns oi Cllenl s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligati under the tr

ThlS cannot be P! except in full, without prior written app of the Company. Any ized alteration, forgery or falsification of the content or appearance of this
p to the fullest extent of the law.
Unless othermse slated lhe results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.




SGS-CSTC Standards Technical Services Co., Ltd.
Report No.: GZEM140600267901
Page: 8 of 120

5.8 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
® NVLAP (Lab Code: 200611-0)

SGS-CSTC Standards Technical Services Co., Ltd., Guangzhou EMC Laboratory is accredited by the
National Voluntary Laboratory Accreditation Program (NVLAP/NIST). NVLAP Code: 200611-0.

The report must not be used by the client to claim product certification, approval, or endorsement by NVLAP, NIST, or any agency

of the Federal Government.

® ACMA

SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory can also perform testing for the
Australian C-Tick mark as a result of our NVLAP accreditation.

® SGS UK(Certificate No.: 32), SGS-TUV SAARLAND and SGS-FIMKO

Have approved SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory as a supplier of
EMC TESTING SERVICES and SAFETY TESTING SERVICES.

® CNAS (Lab Code: L0167)
SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been assessed and in
compliance with CNAS-CL01:2006 accreditation criteria for testing laboratories (identical to
ISO/IEC 17025:2005 General Requirements) for the Competence of Testing Laboratories.

® FCC (Registration No.: 282399)
SGS-CSTC Standards Technical Services Co., Ltd., EMC Laboratory has been registered and fully
described in a report filed with the (FCC) Federal Communications Commission. The acceptance letter
from the FCC is maintained in our files. Registration 282399, May 31, 2002.

® Industry Canada (Registration No.: 4620B-1)

The 3m/10m Alternate Semi-anechoic chamber of SGS-CSTC Standards Technical Services Co., Ltd.,
has been registered by Certification and Engineering of Industry Canada for radio equipment testing
with Registration No. 4620B-1.

® VCCI (Registration No.: R-2460, C-2584, G-449 and T-1179)
The 10m Semi-anechoic chamber and Shielded Room of SGS-CSTC Standards Technical Services Co.
Ltd. have been registered in accordance with the Regulations for Voluntary Control Measures with
Registration No.: R-2460, C-2584, G-449 and T-1179 respectively.

® CBTL (Lab Code: TL129)
SGS-CSTC Standards Technical Services Co., Ltd., E&E Laboratory has been assessed and fully
comply with the requirements of ISO/IEC 17025:2005, the Basic Rules, IECEE 01:2006-10 and Rules ol
procedure IECEE 02:2006-10, and the relevant IECEE CB-Scheme Operational documents.
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6 Equipment Used during Test
RE in Chamber
i . Cal. date Cal.Due date
No. Test Equipment Manufacturer Model No. Serial No.
(YYYY-MM-DD) | (YYYY-MM-DD)
Compact Semi- ChangZhou
EMC0525 | a0 o b er ZhongYu N/A N/A 2013-12-5 2014-12-5
EMC0522| EMI Test Receiver | Rohde & Schwarz| ESIB26 100283 2014-04-19 2015-04-19
EMC0056 EMI Test Receiver Rohde & Schwarz ESCI 100236 2014-03-03 2015-03-03
EMcos2g| H'gg;r;g“ency SGS 20 m N/A 2014-05-09 | 2015-05-09
. SCHWARZBECK
EMC2025 ATt”'Og %rgidOZ%”JH MESS- VULB 9160 | 9160-3372 2014-07-14 | 2017-07-14
nienna s0- Z| ELEKTRONIK
EMCO0524 | Bi-log Type Antenna | Schaffner-Chase | CBL6112B 2966 2013-08-31 2016-08-31
EMC0519 | Bilog Type Antenna | Schaffner-Chase | CBL6143 5070 2014-05-04 2017-05-04
Horn Ant SCHWARZBECK
EMC2026 o 8y MESS- BBHA 9120D| 9120D-841 2013-08-31 | 2016-08-31
ELEKTRONIK
EMC0518 Horn Antenna Rohde & Schwarz HF906 100096 2012-07-01 2015-07-01
1-26.5 GHz .
EMC0521 Pro-Amplifier Agilent 8449B 3008A01649 2014-03-03 2015-03-03
EMC2065 Amplifier AP 8447F N/A 2014-08-25 2015-08-25
EMCO0075 310N Amplifier Sonama 310N 272683 2014-03-03 2015-03-03
EMCO0523 | Active Loop Antenna EMCO 6502 42963 2014-03-03 2016-03-03
Broad-Band SCHWARZBECK
EMC2041 Horn Antenna MESS- BBHA 9170 9170-375 2014-05-26 2017-05-26
(14)15-26.5(40)GHz ELEKTRONI
EMC2069 2.4GHz filter Micro-Tronics | BRM 50702 149 2014-04-19 2015-04-19
EMC0530 10m Semi- ETS N/A N/A 2014-05-03 | 2016-05-03
Anechoic Chamber
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Other equipment
. . Cal. Date Cal. Due Date
No: Test Equipment Manufacturer Model No. Serial No. (dd-mm-yy) (dd-mm-yy)
NA Power Meter Agilent E4419B MY45100856 2014.6.12 2015.6.12
NA Signal Generator Agilent E4437B US39260800 2014.6.17 2015.6.17
NA Signal Generator Agilent E4438C US39260800 2014.6.14 2015.6.14
Spectrum
NA Agilent N9020A MY48011385 2014.6.14 2015.6.14
Analyzer
Spectrum
NA Rohde&Schwarz FSQ 8 SN0805772 2014.6.14 2015.6.14
Analyzer
SHX
NA Attenuator 30dB/50W 09031816
manufacturer
SHX
NA Attenuator 40dB/50W 09031312
manufacturer
SHX
NA Attenuator 50dB/50W 09053023
manufacturer
NA Signal Generator | Rohde&Schwarz | SMU 200A 08103303 2014.6.12 2015.6.12
General used equipment
i i Cal. date Cal.Due date
No. Test Equipment Manufacturer Model No. Serial No.
(YYYY-MM-DD) | (YYYY-MM-DD)
EMCO0006 DMM Fluke 73 70681569 2014-09-15 2015-09-15
EMC0007 DMM Fluke 73 70671122 2014-09-15 2015-09-15
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7 Test Results
7.1 E.U.T. test conditions
Input Voltage: AC 120V
Operating Environment:
Temperature: 22°C ~26°C
Humidity: 46%~56% RH
Atmospheric Pressure: 990~1005mbar
Test Requirement: The RF output power of the EUT was measured at the antenna port,

by adjusting the input power of signal generter to drive the EUT to get
to maximum output power point and keep the EUT at maximum gain
setteing for all tests. The device should be tested on downlink.

For detail test Modulation and Frequency, please refer to 7.2.

Remark:
GENERAL DEFINITIONS FOR CERTIFICATION PURPOSES:
The following three general definitions follow from those stated in the Part 22, 24, and 90 rule
sections as listed above. Two of the definitions replace previous EAB internal definitions given for
booster, repeater and extender. The general term “extender” is the same as booster, but booster
should be used rather than extender. The general term “translator” is the same as repeater, but
repeater should be used rather than translator.
External radio frequency power amplifier (ERFPA) - any device which, (1) when used in
conjunction with a radio transmitter signal source, is capable of amplification of that signal, and
(2) is not an integral part of a radio transmitter as manufactured. The EAS equipment class AMP
is used only for an ERFPA device inserted between a transmitter (TNB/PCB) and an antenna
(has only one antenna port)
Booster is a device that automatically reradiates signals from base transmitters without channel
translation, for the purpose of improving the reliability of existing service by increasing the signal
strength in dead spots. An “in-building radiation system” is a signal booster. These devices are
not intended to extend the size of coverage from the originating base station. A booster can be
either single or multiple channels.
Repeater is a device that retransmits the signals of other stations. Repeaters are different from
boosters in that they can include frequency translation and can extend coverage beyond the
design of the original base station. A repeater is typically single channel but can also be multiple
channels.
ERFPA (AMP) and boosters/repeaters (TNB/PCB) can generally be authorized for all rule parts
except 15 and 18.
Tests should be done with each typical signal. e.g., for F3E emissions use 2500 Hz with 2.5 or 5
kHz deviation. Use of CW signal for some tests is acceptable in lieu of actual emission, in some
cases when CW signal gives worst case.

Digital Antenna’s direct connect cell amplifier provides maximum gain for more range on 850

and 1900MHz networks,PowerLogic boosters improve transimit and receive signals and can be
used in a variety of applications including boats,vehicles,M2M,homes and offices..

So the Equipment belongs to the consumer signal booster.
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1) We test the downlink and uplink in the lowest band; the middle band; the hightest band and test

the respective frequency as above table;
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7.2 Test Procedure & Measurement Data
Test Modulation and Frequency
1.Downlink: 869MHz to 894MHz
Modulation Lowest frequency Middle frequency Highest frequency
GSM 869.6. 881.5 893.4
CDMA 871 881.5 892
WCDMA 872 881.5 891
2.Uplink: 824MHz to 849MHz
Modulation Lowest frequency Middle frequency Highest frequency
GSM 824.6 836.5 848.4
CDMA 826 836.5 847
WCDMA 827 836.5 846
3.Downlink: 1930MHz to 1990MHz
Modulation Lowest frequency Middle frequency Highest frequency
GSM 1930.6 1960 1989.4
CDMA 1932 1960 1988
WCDMA 1933 1960 1987
4.Uplink: 1850MHz to 1910MHz
Modulation Lowest frequency Middle frequency Highest frequency
GSM 1850.6 1880 1909.4
CDMA 1852 188 1908
WCDMA 1853 188 1907
Remark:
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General Test Setup:

Page:

Power
Supply
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H0ohm

Signal Driver RF  RF
Generator Amplifier Input Output
Combiner
1
Signal Driver | EUT
Generator Amplifier
Power |
Meter | F———— Notch L Jattenuator| - -
| . Filter |
H Combiner |
Spectrum | . i
Analyzer —| o — ] Attenuator f--- - — — -
|
|
|

Load
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7.2.1 Authorized Frequency Band

Test Date:
Test Requirement:

Test Method:

EUT Operation:
Status:
Conditions:
Application:

Test Configuration:

2014-09-10 to 2014-09-17
FCC Part20.21(e)(3)

FCC Part20.21(e)(3) Frequency Bands. Consumer Signal Boosters must be
designed and manufactured such that they only operate on the frequencies used
for the provision of subscriber-based services under parts 22 (Cellular), 24
(Broadband PCS), 27 (AWS-1, 700 MHz Lower A-E Blocks, and 700 MHz Upper
C Block), and 90 (Specialized Mobile Radio) of this chapter. The Commission
will not certificate any Consumer Signal Boosters for operation on part 90 of this
chapter (Specialized Mobile Radio) frequencies until the Commission releases a
public notice announcing the date Consumer Signal Boosters may be used in
the band.

KDB 935210 D03 v02r01 Section7.1

Drive the EUT to maximum output power.
Normal conditions
Cellular Band RF output ports

Signal RF RF Spectrum
Generator Input Output Analyzer
EUT
Fig.1 RF Output Power test configuration
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Test This test is intended to contirm that the signal booster only operates on the CMRS frequency bands
Procedure: authorized for use by the NPS. In addition, this test will identify the frequency at which the maximum
gain is realized with each CMRS operational band, which then serves as a basis for subsequent tests,

a) Connect the EUT to the test equipment as shown in Figure 1. Begin with the uplink output
connected to the spectrum analyzer.

b) Set the spectrum analyzer RBW for 100 kHz with the VBW = 3X the RBW using a PEAK
detector with the MAX HOLD function.

c) Set the center frequency of the spectrum analyzer to the center of the operational band under test
with a span of 1 MHz.

d) Set the signal generator for CW mode and tune to the center frequency of the operational band
under test.

e) Set the initial signal generator power to a level that is at least 6 dB below the AGC level specified
by the manufacturer.

f) Slowly increase the signal generator power level until the output signal reaches the AGC
operational level.

g) Reduce the signal generator power to a level that 1s 3 dB below the level noted above and
manually reset the EUT.

h) Reset the spectrum analyzer span to 2 times the CMRS band under test. Adjust the tuned
frequency of the signal generator to sweep 2 times the CMRS band using the sweep function.
MNote: The AGC must not be activated throughout entire sweep.

i) Using three markers identify the CMRS band edges and the frequency with the highest power.
Ensure that the values of all markers are visible on the display of the spectrum analyzer (e.g.,
marker table set to on).

]} Capture the spectrum analyzer trace for inclusion in the test report.

k) Repeat steps 7.1c¢) to 7.15) for all operational uplink and downlink bands.
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Page:

Measurement Record:

For the band1:
Downlink:869MHz to 894MHz

Marker 2 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -1.98 dBm VBW 500 kHz
11 dBm 894.00000000 MHz SWT 20 ms Unit dBm
11
41 dB| Offset Yo it “1.98 aB
-
894.00000000 MHz|
1 3
0 V120 B a
w 8€49.00000000 MHz|
0 V3|1 -d.43 aB
-1
8716.75050100 MHz|
-20
1MAX 1RM
-30
-40
MY At MM A s AP A
-50
-60
-70
-80
_g9
Center 881.5 MHz 6 MHz/ Span 60 MHz
Date: 25.0CT.2014 10:43:37

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges
and the frequency with the highest power.

Uplink:824MHz to 849MHz

Marker 3 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl 17.70 dBm VBW 500 kHz
41 dBm 839.44589178 MHz SWT 100 ms Unit dBm
41
41 dB| Offset v3liT1) 11.70 aB
839.44589178 MHz
30 AR T2 —cBr
844.00000000 MHZz|
V2lrr1] 14.11 dB
20 T >
Y i m i, 849.00000000 MHz|
10
1MAX 1RM
0
-10
-20
At Ansh ™ Lttt AAA LA Mt
—30
-40
=50
_59
Center 836.5 MHz 6 MHz/ Span 60 MHz

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges
and the frequency with the highest power.

For the band2:
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Downlink:1930MHz to 1990MHz

Marker 3 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -0.08 dBm VBW 500 kHz
11 dBm 1.95986974 GHz SWT 33 ms Unit dBm
11,
41 dB| Offset vt “d.0s am
1.95986974 GHz
1 2
o -2 I -2 o g
1.93000000 GHz
o Voliq1) -q.35 daB
1.99000000 GHz
-20)
1MAX 1RM
-30)
-40)
AN MMM~ AN A M AAAAHAANA
-50)
-60)
~70)
-80)
_89
Center 1.96 GHz 13 MHz/ Span 130 MHz

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges
and the frequency with the highest power.

Uplink:1850MHz to 1910MHz

Marker 3 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl 17.78 dBm VBW 500 kHz
31 dBm 1.86189379 GHz SWT 33 ms Unit dBm
31
41 dB| Offset v3liT1 11.78 aB
1.86189379 GHz
20 + 7oty SR
T v
\"‘u 1.85000000 GHz
2| 1411 11.10 dB
10
I 1 I 1.9100q000 GHz|
0]
1MAX 1RM

—10]

-20

=30

—60]

—69

Center 1.88 GHz 13 MHz/ Span 130 MHz

Remark:output power is lower than the rate power 3dB,Using three markers identify the CMRS band edges
and the frequency with the highest power.
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7.2.2 Maximum Power and Gain

Test Date:

Test Requirement:

2014-09-10 to 2014-09-17
FCC Part20.21(e)(8) (i)(B) & (i)(C) & (i)(D)

(B) Bidirectional Capability. Consumer Boosters must be able to provide equivalent
uplink and downlink gain and conducted uplink power output that is at least 0.05
watts. One-way consumer boosters (i.e., uplink only, downlink only, uplink impaired,
downlink impaired) are prohibited. Spectrum block filtering may be used provided the
uplink filter attenuation is not less than the downlink filter attenuation, and where
RSSI is measured after spectrum block filtering is applied referenced to the booster's
input port for each band of operation.

(C) Booster Gain Limits.

(1) The uplink gain in dB of a consumer booster referenced to its input and output
ports shall not exceed -34 dB—RSSI + MSCL.

(i) Where RSSI is the downlink composite received signal power in dBm at the
booster donor port for all base stations in the band of operation. RSSI is expressed
in negative dB units relative to 1 mW.

(il) Where MSCL (Mobile Station Coupling Loss) is the minimum coupling loss
in dB between the wireless device and input port of the consumer booster. MSCL
must be calculated or measured for each band of operation and provided in
compliance test reports.

(2) The uplink and downlink maximum gain of a Consumer Booster referenced to its
input and output ports shall not exceed the following limits:

(i) Fixed Booster maximum gain shall not exceed 6.5 dB + 20 Log10
(Frequency)

(i) Where, Frequency is the uplink mid-band frequency of the supported
spectrum bands in MHz.

(iii) Mobile Booster maximum gain shall not exceed 50 dB when using an
inside antenna (e.g., inside a vehicle), 23 dB when using direct contact coupling
(e.g., cradle-type boosters), or 15 dB when directly connected (e.g., boosters with a
physical connection to the phone).

(D) Power Limits. A booster's uplink power must not exceed 1 watt composite
conducted power and equivalent isotropic radiated power (EIRP) for each band of
operation. Composite downlink power shall not exceed 0.05 watt (17 dBm)
conducted and EIRP for each band of operation. Compliance with power limits will
use instrumentation calibrated in terms of RMS equivalent voltage.

Test Method: KDB 935210 D03 v02r01 Section7.2 & Section7.3
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Cellular Band RF output ports
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Page: 19 of 120
Test Configuration:
Signal RF RF Spectrum
Generator Input Output Analyzer

EUT

Figure.1 RF Output Power and gain test configuration
Test Procedure:  1.For measure the maximum power:

a) Connect the EUT to the test equipment as shown in Figure 1. Begin with the uplink output (donor
port) connected to the spectrum analyzer,

by Configure the signal generator and spectrum analyzer for operation on the frequency determined
n 7.1 with the highest power level, but with the center frequency of the signal no closer than 2.5
MHz from the band edge. The spectrum analyzer span shall be set to at least 10 MHz.

¢) Set the initial signal generator power to a level well below that which causes AGC control.

d) Slowly increase the signal generator power level until the output signal reaches the AGC
operational limit (from observation of signal behavior on the spectrum analyzer; e g no further
increase in output power as input power 1 increased),

¢) Reduce power sufficiently on the signal generator to ensure that the AGC is not controlling the
power output.

f) Slowly increase the signal generator power to a level just below (within 0.5 dB of) the AGC limit
without triggering the AGC. Note the signal generator power level as (Py,).

g) Measure the output power (P,,) with the spectrum analyzer as follows.

h) Set RBW = 100 kHz for AWGN signal type and 300 kHz for CW or GSM signal type

i) Set VBW = 3X RBW

i) Select either the BURST POWER or CHANNEL POWER measurement tool, as required for
each signal type. The channel power integration bandwidth shall be 99% occupied bandwidth (4.1
MHz).

k) Select the RMS (power averaging) detector.

I} Ensure that the number of measurement points per sweep = (2 x span)/RBW (Note: This
requirement does not apply for BURST power measurement mode).

mp Set sweep time = auto couple, or as necessary (but no less than auto couple value),

n) Trace average at least 100 traces in power averaging (i.e., RMS) mode.

o) Record the measured power level as Poypr with one set of resulis for the GSM or CW input
stimulus and another set of results for the AWGN input stimulus.

p)  Repeat the procedure for each operational uplink and downlink frequency band supported by the
booster.

2.For measure the gain:

a) Compute the maximum gain of the booster as follows to demonstrate compliance to the
applicable gain limits as specified.

b) For both the uplink and downlink in each supported frequency band, use each of the Py and Py
value pairs for all signal types used in 7.2 in the following equation to determine the maximum
gain ({3} of the booster: G (dB) = Pyyr(dBm) — Piy(dBm).

¢) Record the maximum gain of the uplink and downlink paths for each supported frequency band
and verify that the each gain value complies with the applicable limit.
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Test limit: 1.Maximum output power:
1)17-30dBm for Uplink
2)17dBm for downlink

2Maximum gain:23dB

Remarks:it belongs to 23 dB when using direct contact coupling (e.g., cradle-type
boosters).
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7.2.2.1 Measurement Record:

1.Maximum output power:

For downlink:

Page:

21 of 120

Uncertainty: + 2dB

Input Maximum Limit
Frequency band and Maximum
level Output Output
Modulation gain(dB) P Gain(dB)
(dBm) power(EIRP) power(dBm)
-0.43dBm
869MHz to GSM -20 (0.906mW) 19.57
894MHz (0.001W)
AWGN -20.1 -0.57dBm 19.53
-1+1 <23
-0.08dBm
1930MHz to GSM -10 (0.982mW) 9.92
1990MHz (0.001W)
AWGN -10.1 -0.15dBm 9.95
For uplink:
Input Maximum Limit
Frequency band and Output Maximum
level Output
Modulation power gain(dB) P Gain(dB)
(dBm)(EIRP) power(
17.70dBm
824MHz to GSM -4 (58.884mw) 21.70
849MHz (0.058W)
AWGN -4.1 17.32 dBm 21.22
171 <23
17.78dBm
1850MHz to GSM -3.3 (59.979mw) 21.08
1910MHz (0.060W)
AWGN -3.4 17.62dBm 21.02
Remark:

1)Scan all operating frequency band,finally marker the Maximum output power point,and
record in the above table.

2)Gain=outpower-inputpower

3) the limit of maximum

output power in downlink bands is -1dBm+1dB.

maximum output power in uplink bands is 17dBm=1dB.
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2. EIRP test data

For downlink:
. Maximum Output o
Frequency band and Modulation EIRP limit result
power(EIRP)
GSM -0.43dBm
869MHz to 894MHz
AWGN -0.57dBm
<17dBm Pass
GSM -0.08dBm
1930MHz to 1990MHz
AWGN -0.15dBm
For uplink:
Maximum Output
Frequency band and Modulation power EIRP limit result
(dBm)(EIRP)
GSM 17.70dBm
824MHz to 849MHz
AWGN 17.32 dBm
<30dBm Pass
GSM 17.78dBm
1850MHz to 1910MHz
AWGN 17.62dBm
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7.2.3 Intermodulation

Test Date:
Test Requirement: FCC Part20.21(e)(8)(i)(F)
(F) Intermodulation Limits. The transmitted intermodulation products of a
consumer booster at its uplink and downlink ports shall not exceed the power
level of —19 dBm for the supported bands of operation. Compliance with
intermodulation limits will use boosters operating at maximum gain and
maximum rated output power, with two continuous wave (CW) input signals
spaced 600 kHz apart and centered in the pass band of the booster, and with a
3 kHz measurement bandwidth.
Test Method: KDB 935210 D03 v02r01 Section7.4
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Cellular Band RF output ports

Test Configuration:

EUT -

Spectrum Analyzer Signal Generator #1

%

; RF Combiner
Signal Generator #2 ]

Figure 2:Intermodulation product instrumentation test setup
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The following procedures shall be used to demonstrate compliance to the intermodulation limit specified

Test in § 20.21(e)E)Wi(F) for wideband consumer signal boosters (ie., —19 dBm).
Procedure:

a) Connect the signal booster to the test equipment as shown in Figure 2. Begin with the uplink
output connected to the spectrum analyzer.

b) Set the spectrum analyzer RBW = 3 kHz.

¢ Setthe VBW =3 X the RBW.

d)  Select the RMS detector.

e) Set the spectrum analyzer center frequency to the center of the supported operational band under
test,

) Setthe span to 5 MHz.

g) Configure the two signal generators for CW operation with generator 1 tuned 300 kHz below the
operational band center frequency and generator 2 tuned 300 kHz above the operational band
center frequency.

h) Set the signal generator amplitudes so that the power from each into the RF combiner is
equivalent and turn on the RF output.

i) Increase the signal generators amplitudes equally until just before the EUT begins AGC and
ensure that all intermodulation products (if any exist), are below the specified limit of —19 dBm.

i) Utilize the trace averaging function of the spectrum analyzer and wait for the trace to stabilize.
Place a marker at the highest amplitude intermodulation product.

k) Record the maximum intermodulation product amplitude level that is observed.

1) Capture the spectrum analyzer trace for inclusion in the test report.

m) Repeat steps 7.4¢) to 7.41) for all uplink and downlink operational bands,

Note: [f using a single signal generator with dual outputs, ensure that infermodulation products
are not the result of the generator.

n) Increase the signal generator amplitude in 2 dB steps to 10 dB above the AGC threshold

determined in 7.41), but to not to exceed the maximum input level in 5.4, to ensure that the EUT
maintains compliance with the intermodulation limit.

Test limit -19dBm in a 3kHz RBW
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7.2.3.1 Measurement Record:

For the Band1:
Set the center frequency of the operating band,other frequency offset 600kHz from the center frequency

1)test in the downlink:

Marker 4 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-37.18 dBm VBW 10 kHz
11 dBm 880.60320641 MHz SWT 1.4 s Unit dBm
11
41 dB| Offset Y|t “37.18 aB
8890.60320641 MHz
9 AESREES 1657 B
881.20040080 MHz
. 1 2 ValiT1 -149.70 dB
881.80561122 MHz
V3|T1] -36.13 dB
—20f~P1 =19 dBm TZ0657 ==
1MAX 1RM
—30
3
4
v Y
—40|
=50
—60|
LMMMMWA,, NTMWAE RYRNITI ,,Lw*J W ol M
—70|
—80|
-8
Center 881.5 MHz 500 kHz/ Span 5 MHz
2)test in the uplink:
Marker 4 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —29.08 dBm VBW 10 kHz
21 dBm 837.40681363 MHz SWT 1.4 s Unit dBm
21
41 dB| Offset Y|t —>d.08 db
837.40681363 MHz
10 A REES 43—dBm
836.20440882 MHz
| V2|[T1] g.37 dB
836.80561122 MHz
V3|T1] -30.59 dB
10| 5= 41T —MH
1MAX 1RM
_oo=Pl -19 dBm
4
3 v
=30
—40|
=50
- \d_ \\IUA
—70|
-7
Center 836.5 MHz 500 kHz/ Span 5 MHz
For the Band2:
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Set the center frequency of the operating band,other frequency offset 600kHz from the center frequency
1)test in the downlink:

Marker 4 [T1] RBW 3 kHz RF Att 10 dB
Ref Lv1l —-28.79 dBm VBW 10 kHz
11 dBm 1.96090681 GHz SWT 1.4 s Unit dBm
11
41 dB| Offset Y|t —2d4.79 dB “
1.96090681 GHz
0 A 5+ 9—Br
1.95970441 GHz
1o Val|iT1) -13.70 dB
Y Y 1.96030561 GHz
V3|T1) -2§.14 dB
_20PL -19 dBm T 55910321 G
1MAX 1RM
= 4
v v
=30
—40|
=50
—60|
Al
ool gt bl s g g
—70|
—80|
-8
Center 1.96 GHz 500 kHz/ Span 5 MHz
2)test in the uplink:
Marker 4 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-22.14 dBm VBW 10 kHz
21 dBm 1.88090681 GHz SWT 1.4 s Unit dBm
21
41 dB| Offset vy [T1] _24.14 dB “
1.88090681 GHz
1 2
10] e S—atBm
1.87970441 GHz
0 Val|iT1) §4.94 dB
1.88030561 GHz
V3|T1) -22.23 dB
-10| I T T 23
1MAX 1RM
—D1 —-19 dBm
-20) 5 Y
=30
—40|
=50
-60] umﬂlﬂuj \‘L“mllm_ﬂ T
~70) T
-7
Center 1.88 GHz 500 kHz/ Span 5 MHz
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Downlink Test Results

Intermodulation Level Limit

measure frequency (dBm) (dBm)

Over Limit(dB)

869-894MHz -36.1 -19 -17.4

1930-1990MHz -28.1 -19 -9.1

Uplink Test Results

Intermodulation Level Limit

measure frequency (dBm) (dBm)

Over Limit(dB)

824-849MHz -29.1 -19 -10.1

1850-1910MHz -22.1 -19 -3.1
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7.2.4 Out-of-Band Emissions

Test Date:
Test Requirement: FCC Part20.21(e)(8)(i)(E)
(E) Out of Band Emission Limits. Booster out of band emissions (OOBE) shall
be at least 6 dB below the FCC's mobile emission limits for the supported
bands of operation. Compliance to OOBE limits will utilize high peak-to-
average CMRS signal types.
Test Method: KDB 935210 D03 v02r01 Section7.5
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Cellular Band RF output ports
Test Configuration:
Signal RF RF Spectrum
Generator Input Output Analyzer
EUT

Figure1 Out-of —band emissions

a) Connect the EUT to the test equipment as shown in Figure 1. Begin with the uplink ouiput
Test Procedure: cf\nu_ccml to llul: spectrum ;muly_zcr. . o . _
b) Configure the signal generator for the appropriate operation for all uplink and downlink bands:
i) GSM: 0.2 MHz from upper and lower band edge
1) LTE (5 MHz): 2.5 MHz from upper and lower band edge
iii) CDMA; 1.25 MHz from upper and lower band edge, except for cellular as follows (only
the upper and lower frequencies need to be tested):
824.88 MHz, 845.73 MHz, 836.52 MHz, 848.10 MHz, 86988 MHz, 890.73 MHz,
BE1.52 MHz, 893.10 MHz.
Note 1: Alternative iest modulation iypes:
«  CDMA (alternative 1.25 MHz AWGN)
s LTE 5 MHz (alternative W-CDMA or 4.1 MHz AWGN)
Note 2: For LTE, the signal generator showld wtilize the uplink and downlink signal tvpes
for these modulations in uplink and downlink tests, vespectivelv. LTE shall use 5 MHz
signal 25 resonrce blocks transmitting.
Note 3: AWGN is the measured 99% occupied bandwidth.
¢} Set the signal generator amplitude to the maximum power level prior to AGC similar to the
procedures in 7.2d) to 7.2f) of power measurement procedure for appropriate modulations.
d) Set RBW = measurement bandwidth specified in the applicable rule section for the supported
frequency band (see Amnex A for cross-reference to applicable rule section).
¢) Set VBW =3 X RBW.
f)  Select the RMS (power averaging) detector.
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2)  Sweep time = auto-couple.

h) Set the analyzer start frequency to the upper band/block edge frequency and the stop frequency to
the upper band/block edge frequency plus 100 kHz or | MHz, per applicable rule part.

1) Trace average at least 100 traces in power averaging (1.e., RMS) mode.

1) Use peak marker function to find the maximum power level.

k) Capture the spectrum analyzer trace of the power level for inclusion in the test report.

I} Inerease the signal generator amplitude in 2 dB steps until the maximum input level indicated in
5.4 is reached. Ensure that the EUT maintains compliance with the OOBE limits.

m) Reset the analyzer start frequency to the lower band/block edge frequency minus 100 kHz or |

MHz, as per applicable rule part, and the stop frequency to the lower band/block edge frequency

and repeat steps 7.5j) to 7.51).

n) Repeat steps 7.5b) through 7.5m) for each uplink and downlink operational band.

Test limit: P1-6-(43 + 10 log(P2))=-19dBm
P1=power in dBm,P2=power in Watts
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Measurement Record:
1)Downlink: 869MHz to 894MHz

1.1 GSM Mode:
1.1.1 one signal input —Lower Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -37.30 dBm VBW 10 kHz
21 dBm 868.97835671 MHz SWT 84 ms Unit dBm
21
41 dB| Offset
10|
0
—10]
1MAX 1RM
oDl -19 dBm
—30
1
TP
diaa )
-70
~79
Start 868.7 MHz 30 kHz/ Stop 869 MHz
1.1.2 one signal input — Upper Edge
Marker 1 [T1] RBW 3 kHz RE Att 10 dB
Ref Lvl —-36.50 dBm VBW 10 kHz
21 dBm 894.00721443 MHz SWT 84 ms Unit dBm
21
41 dB| Offset
10
0
-10
1MAX 1RM
oDl —19 dBm
-30
1
Mo AL L
-50 w
B WHM
V n
—70]
~79
Start 894 MHz 30 kHz/ Stop 894.3 MHz
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1.2 CDMA Mode:
1.2.1 one signal input —Lower Edge

Marker 1 [T1] RBW 30 kHz RE Att 10 dB
Ref Lvl —-40.11 dBm VBW 100 kHz
11 dBm 868.93206413 MHz SWT 5 ms Unit dBm
11,
41 dB| Offset
0
—10]
50Dl -19 dBm
1MAX 1RM
—30
—40| P

ol “J‘J'#'“MWWWMWW

—60]
—70]
-80
—89
Start 868.7 MHz 30 kHz/ Stop 869 MHz
1.2.2 one signal input — Upper Edge
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl —44.46 dBm VBW 100 kHz
21 dBm 894.05230461 MHz SWT 5 ms Unit dBm
21
41 dB| Offset
[ A ]
10|
0
—10]
1MAX 1RM
oDl -19 dBm
—30
—40|
1
-50
—60]
-70
~79
Start 894 MHz 30 kHz/ Stop 894.3 MHz
This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condltlons htm and for eleclronlc
format documents, subject to Terms and C for El D at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li of liability, i
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 Ilmns of Cllenl s

structions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and igatit under the tr

ThlS cannot be P! except in full, without prior written app of the Company. Any ized alteration, forgery or falsification of the content or appearance of this
may be p to the fullest extent of the law.
Unless olherWIse slaled lhe results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.




! I SGS-CSTC Standards Technical Services Co., Ltd.
A= > Report No.: GZEM140600267901
Page: 32 of 120

1.3 WCDMA Mode:
1.3.1 one signal input —Lower Edge

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl —34.82 dBm VBW 300 kHz
11 dBm 868.99158317 MHz SWT 5 ms Unit dBm
11
41 dB| Offset
0|
-10
_oofRl _—19 dBm
1MAX 1RM
-30
1
I MAWWWWMWWW“M
N WAIRY
=50
-60
=70
-80
eo
Start 868.7 MHz 30 kHz/ Stop 869 MHz
1.3.2 one signal input — Upper Edge
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lv1l —-38.58 dBm VBW 300 kHz
21 dBm 894.01803607 MHz SWT 5 ms Unit dBm
21
41 dB| Offset
=
10
0|
-10
1MAX 1RM
_ooRl _—19 dBm
-30

—60]
-70
—79
Start 894 MHz 30 kHz/ Stop 894.3 MHz
This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condltlons htm and for eleclronlc
format documents, subject to Terms and C for El D at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li of liability, i
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 Ilmns of Cllenl s
structions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and igatit under the tr
Thls cannot be P! except in full, without prior written app of the Company. Any ized alteration, forgery or falsification of the content or appearance of this

may be p to the fullest extent of the law.
Unless olherWIse slaled lhe results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.



! I SGS-CSTC Standards Technical Services Co., Ltd.
A= > Report No.: GZEM140600267901
Page: 33 of 120

2)Uplink: 824MHz to 849MHz

1.1 GSM Mode:
1.1.1 one signal input —Lower Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -37.54 dBm VBW 10 kHz
21 dBm 823.98617234 MHz SWT 84 ms Unit dBm
21
41 dB| Offset
10|
0
—10]
1MAX 1RM
_,o=Dl -19 dBm
—30

B .n_nmf‘“

=70

79

Start 823.7 MHz 30 kHz/ Stop 824 MHz

1.1.2 one signal input — Upper Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-36.29 dBm VBW 10 kHz
21 dBm 849.01442886 MHz SWT 84 ms Unit dBm
21
41 dB| Offset
10
0
-10
1MAX 1RM
_,ofRL =19 dBm
=30

AOM%%

oo Ll

My

—70]
~79
Start 849 MHz 30 kHz/ Stop 849.3 MHz
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1.2 CDMA Mode:
1.2.1 one signal input —Lower Edge

Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -41.10 dBm VBW 100 kHz
11 dBm 823.99939880 MHz SWT 5 ms Unit dBm
11,
41 dB| Offset
[ A ]
0
-10
_,0=D1 -19 dBm
1MAX 1RM
-30
)
—40|
—60]
-70
—80
—89
Start 823.7 MHz 30 kHz/ Stop 824 MHz
Date: 6.NOV.2014 18:20:43
1.2.2 one signal input — Upper Edge
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -41.50 dBm VBW 100 kHz
21 dBm 849.02464930 MHz SWT 5 ms Unit dBm
21
41 dB| Offset
[ A ]
10
0
—10]
1MAX 1RM
oDl -19 dBm
—30
-40 i
=50
-60
—70]
~79
Start 849 MHz 30 kHz/ Stop 849.3 MHz
Date: 5.NOV.2014 18:19:28
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1.3 WCDMA Mode:
1.3.1 one signal input —Lower Edge

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lv1l —-38.72 dBm VBW 300 kHz
21 dBm 823.90861723 MHz SWT 5 ms Unit dBm
21
41 dB| Offset
10|
]
-10
1MAX 1RM
_5g=Dl -19 dBm
-30
1
-50
-60|
-70
s
Start 823.7 MHz 30 kHz/ Stop 824 MHz
Date: 5.NOV.2014 18:45:33
1.3.2 one signal input — Upper Edge
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lv1l —34.46 dBm VBW 300 kHz
31 dBm 849.02885772 MHz SWT 5 ms Unit dBm
31,
41 dB| Offset AZUNESE _34.46 aB
849.02885772 MHz
20
10
0
1MAX 1RM
=10
_oof=D1 =19 dBm
=30
1
Akl
a0 b JW&WMMM WAt gAML s A A
=50
-60
oo
Start 849 MHz 30 kHz/ Stop 849.3 MHz
Date: 6.NOV.2014 20:13:06
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3)Downlink: 1930MHz to 1990MHz
1.1 GSM Mode:

1.1.1 one signal input —Lower Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-39.04 dBm VBW 10 kHz

11 dBm 1.92999399 GHz SWT 840 ms Unit dBm
11,

41 dB| Offset

—10]

oDl -19 dBm

1MAX 1RM

Pl

-40

—60]

ik AN A b g ol A g

=70

—80

-89

Start 1.927 GHz 300 kHz/ Stop 1.93 GHz

1.1.2 one signal input — Upper Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-37.48 dBm VBW 10 kHz

11 dBm 1.99001804 GHz SWT 840 ms Unit dBm
11

41 dB| Offset

-10

D1 —-19 dBm

1MAX 1RM

=30

[

—40|

=50

—70]
-80
_89
Start 1.99 GHz 300 kHz/ Stop 1.993 GHz
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1.2 CDMA Mode:
1.2.1 one signal input —Lower Edge

Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -38.85 dBm VBW 100 kHz
11 dBm 1.92993387 GHz SWT 8.5 ms Unit dBm
11,
41 dB| Offset
[ A ]
0
-10
_,0=D1 -19 dBm
1MAX 1RM
-30
1
—40|
—60]
-70
—80
—89
Start 1.927 GHz 300 kHz/ Stop 1.93 GHz
Date: 6.NOV.2014 18:26:35
1.2.2 one signal input — Upper Edge
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -42.97 dBm VBW 100 kHz
21 dBm 1.99009018 GHz SWT 8.5 ms Unit dBm
21
41 dB| Offset
=
10
0
—10]
1MAX 1RM
-20
—30
—40—%
o U o A wwdmm
-60
—70]
~79
Start 1.99 GHz 300 kHz/ Stop 1.993 GHz
Date: 5.NOV.2014 19:25:46
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1.3 WCDMA Mode:
1.3.1 one signal input —Lower Edge

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -35.98 dBm VBW 300 kHz
21 dBm 1.92964529 GHz SWT 5 ms Unit dBm
21
41 dB| Offset
10
0
—10]
1MAX 1RM
oDl -19 dBm
—30]
1
W TS
skl i m bl ya b ot 4 Wy YWY
e NN *Wf L VWV AV e
=50
-60
—70]
~79
Start 1.927 GHz 300 kHz/ Stop 1.93 GHz
Date: 5.NOV.2014 18:29:46
1.3.2 one signal input — Upper Edge
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -36.08 dBm VBW 300 kHz
21 dBm 1.99012024 GHz SWT 5 ms Unit dBm
21
41 dB| Offset
10
0
—10]
1MAX 1RM
oDl -19 dBm
—30
1
,4C\U’J\A.“I " - ook i| TR YT I |
WV VRN
=50
-60
—70]
~79
Start 1.99 GHz 300 kHz/ Stop 1.993 GHz
Date: 5.NOV.2014 18:31:42
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4) Uplink: 1850MHz to 1910MHz
1.1 GSM Mode:

1.1.1 one signal input —Lower Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-39.18 dBm VBW 10 kHz

11 dBm 1.84999399 GHz SWT 840 ms Unit dBm
11,

41 dB| Offset

—10]

D1 —-19 dBm

1MAX 1RM

_ag| A

—60]

I B T VT A

=70

—80

-89

Start 1.847 GHz 300 kHz/ Stop 1.85 GHz

1.2.1 one signal input — Upper Edge

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —34.54 dBm VBW 10 kHz

11 dBm 1.91001804 GHz SWT 840 ms Unit dBm
11

41 dB| Offset

-10

D1 —-19 dBm

—20]

1MAX 1RM

=30

P

—40|

=50
-60
sl Ml A fiplmpatn sl A 1y A asy A AULA g A d M A Mo
—70]
-80
_89
Start 1.91 GHz 300 kHz/ Stop 1.913 GHz
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Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl —40.76 dBm VBW 100 kHz
21 dBm 1.84990381 GHz SWT 8.5 ms Unit dBm
21
41 dB| Offset
10
0]
=10
1MAX 1RM
-20
=30
1
—-60
=70
29
Start 1.847 GHz 300 kHz/ Stop 1.85 GHz
Date: 5.NOV.2014 19:23:03
1.2.2 one signal input — Upper Edge
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl —41.90 dBm VBW 100 kHz
21 dBm 1.91007214 GHz SWT 8.5 ms Unit dBm
21
41 dB| Offset
10
0]
=10
1MAX 1RM
-20
=30
—a0-L
-50 “ W""““‘“V "JMIVUM“""W“‘LWMV‘LW U“WJN
—-60
=70
29
Start 1.91 GHz 300 kHz/ Stop 1.913 GHz

Date:
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1.3 WCDMA Mode:
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Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl —-36.95 dBm VBW 300 kHz
21 dBm 1.84969940 GHz SWT 5 ms Unit dBm
21
41 dB| Offset
10
0
-10
1MAX 1RM
_,oFD1 —19 dBm
-30
y
~ s WA gt Mo KN PR S T I A g i LR Y WY W TRLEEY T
-50
—60]
-70
~79
Start 1.847 GHz 300 kHz/ Stop 1.85 GHz
Date: 5.NOV.2014 18:24:38
1.3.2 one signal input — Upper Edge
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl —36.40 dBm VBW 300 kHz
21 dBm 1.91015030 GHz SWT 5 ms Unit dBm
21
41 dB| Offset
10
0
-10
1MAX 1RM
_,oFD1l —19 dBm
-30
Miw{
40 “M« il R 1k s ekt 2 A b A i Y P SN
NN [Zaddad "l A v VTR W i
-50
—60]
-70
~79
Start 1.91 GHz 300 kHz/ Stop 1.913 GHz
Date: 5.NOV.2014 18:27:01
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1. Test Results of downlink of Band
1.1 For GSM mode:
measure Band Edae product Value Limit Over Limit(dB)
frequency 9 (dBm) (dBm) v
Lower:869MHz -37.3 -18.3
869-894 -19dBm
Higher:894MHz -36.5 -17.5
Lower:1930MHz -39.0 -20
1930-1990 -19dBm
Higher:1990MHz -37.5 -18.5
1.2 For CDMA mode:
measure product Value Limit .
frequency Band Edge (dBm) (dBm) Over Limit(dB)
Lower:869MHz -40.1 -21.1
869-894 -19dBm
Higher:894MHz -44.5 -25.5
Lower:1930MHz -38.9 -19.9
1930-1990 -19dBm
Higher:1990MHz -42.9 -23.9
1.3 For WCDMA mode:
measure product Value Limit ..
frequency Band Edge (dBm) (dBm) Over Limit(dB)
Lower:869MHz -34.8 -15.8
869-894 -19dBm
Higher:894MHz -38.6 -19.6
Lower:1930MHz -36.0 -17
1930-1990 -19dBm
Higher:1990MHz -36.1 -17.1
2. Test Results of uplink of Band
2.1 For GSM mode:
measure product Value Limit ..
frequency Band Edge (dBm) (dBm) Over Limit(dB)
Lower:824MHz -37.5 -18.5
824-849 -19dBm
Higher:849MHz -36.2 -17.2
Lower:1850MHz -39.2 -20.2
1850-1910 -19dBm
Higher:1910MHz -34.5 -15.5
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2.2 For CDMA mode:

measure product Value Limit .
frequency Band Edge (dBm) (dBm) Over Limit(dB)

Lower:824MHz -41 1 -22.1

824-849 -19dBm
Higher:849MHz -41.5 -22.5
Lower:1850MHz -40.8 -21.8

1850-1910 -19dBm
Higher:1910MHz -41.9 -22.9

2.3 For WCDMA mode:

measure product Value Limit -
frequency Band Edge (dBm) (dBm) Over Limit(dB)
Lower:824MHz -38.7 -19.7
824-849 -19dBm
Higher:849MHz -34.5 -15.5
Lower:1850MHz -37.0 -18
1850-1910 -19dBm
Higher:1910MHz -36.4 -17.4
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7.2.5 Conducted Spurious Emissions
Test Date:
Test Requirement: FCC Part22.917(a),FCC Part24.238(a)
22.917(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.
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.
Test Method: FCC part 2.1051 & KDB 935210 D03 v02r01 Section7.6
EUT Operation:
Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Enclosure

Test Configuration:

Signal RF RF Spectrum
Generator Input Output Analyzer

EUT

Figure1 Conducted Spurious emissions
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Test Procedure: The ful]uwinh pruca.durc:; shall be used to demonstrate compliance to the applicable conducted spurious
emissions limits as per § 2.1051. Note: For frequencies below 1 GHz, an RBW of 1| MHz may be used in
a preliminary measurement. [f non-compliant emissions are detected, a final measurement shall be made
with a 100 kHz RBW. Additionally, a peak detector may also be used for the preliminary measurement.
If non-compliant emissions are detected then a final measurement of these emissions shall be made with
the power averaging (RMS) detector,

a)

b)

c)

d)

¢)

4]

h)y

k)

Connect the EUT to the test equipment as shown in Figure 1. Begin with the uplink output
connected to the spectrum analyzer.

Configure the signal generator for AWGN with a 99% occupied bandwidth of 4.1 MHz operation
with a center frequency corresponding to the center of the CMRS band under test.

Set the signal generator amplitude to the level determined in the power measurement procedure in
7.2

Turn on the signal generator RF output and measure the spurious emission power levels with an
appropriate measurement instrument as follows.

Set RBW = measurement bandwidth specified in the applicable rule section for the operational
frequency band under consideration (see Annex A for relevant cross-references). Note that many
of the individual rule sections permit the use of a narrower RBW (typically = 1% of the emission
bandwidth) to enhance measurement accuracy, but the result must then be integrated over the
specified measurement bandwidth.

Set VBW =3 X RBW,

Select the power averaging (RMS) detector. (See above note regarding the use of a peak detector
for preliminary measurements.)

Sweep time = auto-couple.

Set the analyzer start frequency to the lowest radio frequency signal generated in the equipment,
without going below 9 kHz, and the stop frequency to the lower band/block edge frequency
minus 100 kHz or 1 MHz, as specified in the applicable rule part, Note that the number of
measurement points in each sweep must be = (2 X span/RBW) which may require that the
measurement range defined by the start and stop frequencies above be subdivided, depending on
the available number of measurement points provided by the spectrum analyzer. Trace average al
least 10 traces in power averaging (i.e., RMS) mode,

Use the peak marker function to identify the highest amplitude level over each measured
frequency range. Record the frequency and amplitude and capture a plot for inclusion in the test
report.

Reset the analyzer start frequency to the upper band/block edge frequency plus 100 kHz or |
MHz, as specified in the applicable rule part, and the analyzer stop frequency to 10 times the
highest frequency of the fundamental emission. Note that the number of measurement points in
each sweep must be = (2 X span/RBW) which may require that the measurement range defined
by the start and stop frequencies above be subdivided, depending on the available number of
measurement points provided by the spectrum analyzer.

Use the peak marker function to identify the highest amplitude level over each of the measured
frequency ranges. Record the frequency and amplitude and capture a plot for inclusion in the test
report.

m) Repeat steps 7.6b) through 7.61) for each supported frequency band of operation.

Test limit: P1-(43 + 10 log(P2))=-13dBm
P1=power in dBm,P2=power in Watts
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Measurement Record:

Input the AWGN with a 99% occupied bandwidth of 4.1MHz operation with a center frequency
corresponding to the center of the CMRS band under test.

1.For the Band1:
1.1 test in the downlink:
30MHz to 868MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl —-45.62 dBm VBW 300 kHz
21 dBm 814.26052104 MHz SWT 210 ms Unit dBm
21
41 dB| Offset YilrT1) _49.62 dB
814.26052104 MHz
10
0f
—10|
D1 -13 dBm 1RM
—20|
=30
—40|
1
PSRBT N, et e o e e T e Uy B AN AT A b A A PPN~
=50
—60|
=70
-7
Start 30 MHz 83.8 MHz/ Stop 868 MHz
895MHz to 1GHz
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl —41.90 dBm VBW 300 kHz
21 dBm 981.27254509 MHz SWT 27 ms Unit dBm
21
41 dB| Offset YilrT1) —41.90 dB
981.27254509 MHz
10
0f
—10|
D1 -13] dBm 1RM
=20
=30
-40 L
AP A AAMABINASI AR A LAY M “M/WW"JWUWW
=50
—60|
=70
-7

Start 895 MHz 10.5 MHz/ Stop 1 GHz
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1GHz to 10GHz

Marker 1 [T1] RBW 1 MHz RE Att 10 dB
®Ref Lvl —34.14 dBm VBW 1 MHz
21 dBm 6.59118236 GHz SWT 52 ms Unit dBm
21,
41 dB| Offset Yil(T1) -34.14 dBn

6.59118236 GHz|
10

-10

HD1 -13 dBm 1RM

-20

=30

=50

Center 5.5 GHz 900 MHz/ Span 9 GHz

1.2 test in the uplink:
30MHz to 823MHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl —45.94 dBm VBW 300 kHz
21 dBm 786.44889780 MHz SWT 200 ms Unit dBm
21
41 dB| Offset YilrT1) _49.94 dB

786.44889780 MHz

10
0f
—10|
D1 -13 dBm 1RM
=20
=30
—40|
1
MMW
LAV N VA A A NIAA A At N TN IA A AN
=50
—60|
=70
-7
Start 30 MHz 79.3 MHz/ Stop 823 MHz
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850MHz to 1GHz

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
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2.For the Band2:
1.1 test in the downlink:
30MHz to 1929MHz
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1.2 test in the uplink:
30MHz to 1849MHz
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7.2.6 Noise Limits
Test Date:

Test . (A) FCC Part20.21(e)(8)
Requirement:

()(A) &20.21(e)8(l)

20.21(e)(8)(i)(A) (1)Noise Limit

20.21(e)(8)(i)(A) (2)(i) Maximum Noise Limit:Fixed

20.21(e)(8)(i)(H) Tranmit Power Off Limit,Transmit Power Off timing.

(B) Noise Limits. (1) The transmitted noise power in dBm/MHz of consumer
boosters at their uplink and downlink ports shall not exceed -103
dBm/MHz—RSSI.

(i) Transmit Power Off Mode. When the consumer booster cannot otherwise
meet the noise and gain limits defined herein it must operate in “Transmit
Power OFF Mode.” In this mode of operation, the uplink and downlink noise
power shall not exceed —70 dBm/MHz and uplink gain shall not exceed the
lesser of 23 dB or MSCL.

(2)The transmitted maxmum noise power in dBm/MHz of consumer
boosters at their uplink and downlinks ports shall not exceed the following
limits:

(I)Fixed booster maximum noise power shall not exceed -
102.5dBm/MHz+20log10(Frequency),where Frequency is the uplink

Mid-band frequency of the supported spectrum bands in MHz.

(i) Mobile booster maximum noise power shall not exceed -59 dBm/MHz

Test Method: KDB 935210 D03 v02r01 Section7.7
EUT Operation:
Status: Uplink and Downlink Maximum Noise Power

Conditions: ~ Normal conditions
Application:  Cellular Band RF output ports
Test Configuration:
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Figure 3 | Noise limit instrumentation tesi setup
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Figure 4  Test setup for uplink noise power measurement in the presence of a downlink signal
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CMRS DL Band (if required) Test
Under Test

Figure 5 ' Test setup for downlink noise power measurement in the presence of a downlink signal

Test Procedure: a) Connect the EUT to the test equipment as shown in Figure 3. Begin with the
uplink output connected to the spectrum analyzer.
b) Set the spectrum analyzer RBW to 1 MHz with the VBW = 3 x RBW.
c¢) Select the power averaging (RMS) detector and trace average over at least 100
traces.
d) Set the center frequency of the spectrum analyzer to the center of the CMRS
band under test with the span = 2 x the CMRS band.
e) Measure the maximum transmitter noise power level.
f) Save the spectrum analyzer plot as necessary for inclusion in the final test report.
g) Repeat 7.7b) to 7.7f) for all operational uplink and downlink bands.
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h) Connect the EUT to the test equipment as shown in Figure 4 for uplink and
Figure 5 for downlink. Ensure the coupled path of the RF coupler is connected to
the spectrum analyzer.

i) Configure the signal generator for 4.1 MHz AWGN operation for uplink test and
200 kHz 99% OBW AWGN for downlink test.

i) Set the spectrum analyzer RBW for 1 MHz with the VBW = 3 x RBW with an RMS
AVERAGE detector with at least 100 trace averages.

k) Set the center frequency of the spectrum analyzer to the center of the CMRS
band under test with the span = 2 x the CMRS band. This shall include all spectrum
blocks in the particular CMRS band under test (see Annex A). i) For uplink noise
measurements, set the spectrum analyzer center frequency for the uplink band
under test and tune the signal generator to the center of the paired downlink band.
i) For downlink noise measurements, set the spectrum analyzer to the center of the
downlink band and tune the signal generator to the upper or lower band-edge of the
same band, ensuring that the maximum noise power is being measured.

[) Measure the maximum transmitter noise power level when varying the downlink
signal generator output level from —-90 dBm to —20 dBm in 1 dB steps within the
RSSI dependent region and 10 dB steps outside the RSSI-dependent region, report
the six values closest to the limit with at least two points within the RSSI-dependent
region of the limit. See noise limit in Annex D.

m) Repeat 7.7h) through 7.71) for all operational uplink and downlink bands.

n) Variable uplink noise timing is to be measured as follows.

0) Set the spectrum analyzer to the uplink frequency to be measured.

p) Set the span to 0 Hz with a sweep time of 10 seconds.

q) Set the power level of the signal generator to the lowest level of the RSSI
dependent noise.

r) Select MAX HOLD and increase the power level of the signal generator by 10 dB
for mobile boosters and 20 dB for fixed boosters.

s) Ensure that the uplink noise decreases to the specified level within 1 second for
mobile devices and 3 seconds for fixed devices.9F10

t) Repeat 7.7n) to 7.7s) for all operational uplink and downlink bands.

u) Include plots and summary table in test report.

p) Set the span to 0 Hz with a sweep time of 10 seconds.

q) Set the power level of the signal generator to the lowest level of the RSSI
dependent noise.

r) Select MAX HOLD and increase the power level of the signal generator by 10 dB
for mobile boosters and 20 dB for fixed boosters.

s) Ensure that the uplink noise decreases to the specified level within 1 second for
mobile devices and 3 seconds for fixed devices.9F10

t) Repeat 7.7n) to 7.7s) for all operational uplink and downlink bands.

u) Include plots and summary table in test report.

Test limit: Due to the low gain nature of the design,the maximum noise power never
exceeds the power off limit.This number is recorded and plotted against the injected
DL power(RSSI).At RSSI of -40dBm,the device goes into by pass mode .Since the
noise power in the uplink and downlink path was below the noise limit of -
70dBm/MHz.

Noise Power =-102.5+LOG10(Band Center Frequency)*20

Variable Noise =-103 dBm/MHz-RSSI

(ii) Mobile booster maximum noise power shall not exceed -59
dBm/MHz
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7.2.6.1 Measurement Record:

1.1 Maximum Uplink Noise Test
824MHz to 849MHz

Marker 1 [T1] RBW 1 MHz REF Att 10 dB
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1.2 Maximum Downlink Noise Test
869MHz to 894MHz
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Booster Noise Timing:
1.3 Noise limit Variable
824MHz to 849MHz
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2. Maximum Noise Test Results
2.1 Test in the downlink

Frequency band Measured Noise Limit Over limit Result
(MHz) (dBm) (dBm) (dB)

869-894MHz(band1) -76.2 <-59 -17.2 Pass

1930-1990MHz(band2) -84.1 <-59 -25.1 Pass

2.2 Test in the uplink

Measured Noise Limit Over limit Result
Frequency band(MHz)
(dBm) (dBm) (dB)
824-849MHz(band1) -75.1 <-59 -16.1 Pass
1850-1910MHz(band2) -72.5 <-59 -13.5 Pass

3. Variable Noise Limit test Results (Six Values Closest To Limit)

3.1 824-849MHz(uplink)

Noise Limit Measured Over Limit
RSSI(dBm) (dBm/MHz) Noise (dB)
(dBm)
-60 -59 -74.5 -15.5
-48 -59 -74.6 -15.6
-46 -59 -73.9 -14.9
-45 -59 -74.8 -15.8
-44 -59 -74.9 -15.9
-33 -59 -80.5 -21.5
This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condmons htm and for eleclronlc
format documents, subject to Terms and Ct for El D at www.sgs. com/terms e-document.htm. Attention is drawn to the li ion of liability, il
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 Ilmlls of Cllenl s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligations under the tr

Th|s cannot be pi except in full, without prior written appi of the Company. Any ized alteration, forgery or falsification of the content or appearance of this

and bep to the fullest extent of the law.
Unless olherWIse slaled the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.



Jale J

SGS-CSTC Standards Technical Services Co., Ltd.
Report No.: GZEM140600267901

Page:

58 of 120

3.2 1850-1910MHz(uplink)
RSSI(dBm) Noise Limit Measured Noise Over Limit
(dBm/MHz) (dBm) (dB)
-58 -59 -72.5 -13.5
-50 -59 -72.3 -13.3
-47 -59 -72.4 -13.4
-46 -59 -72.2 -13.2
-34 -59 -72.5 -13.5
-33 -59 -80.7 -21.7
3.3 869-894MHz(downlink)
RSSI(dBm) Noise Limit Measured Noise Over Limit
(dBm/MHz) (dBm) (dB)
-53 -59 -76.8 -17.8
-50 -59 -76.5 -17.5
-47 -59 -76.6 -17.6
-43 -59 -76.4 -17.4
-34 -59 -80.5 -21.5
-33 -59 -80.2 -21.2
3.4 1930-1990MHz(downlink)
RSSI(dBm) Noise Limit Measured Noise Over Limit
(dBm/MHz) (dBm) (dB)
-50 -59 -82.3 -23.3
-48 -59 -81.5 -22.5
-46 -59 -82.9 -23.9
-42 -59 -84.1 -25.1
-34 -59 -83.5 -24.5
-33 -59 -83.7 -24.7
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Summary:

Booster Noise limit:

As demonstrated in the Booster Noise limit plot,the measured noise power is under the Maximum noise
power limit for Fixed and Mobile operation,hence meeting the requirement for Fixed and Mobile.

Booster Noise Timing:

Frequency band Limit Measure Noise Over limit
(MHz) (sec) Timing (dB)
824-849MHz 3 0.461 Pass
1850-1915MHz 3 0.361 Pass
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Uplink Inactivity

Test Date:
Test Requirement: FCC Part20.21(e)(8)(i)(1)
(I) Uplink Inactivity. When a consumer booster is not serving an active device
connection after 5 minutes the uplink noise power shall not exceed -70
dBm/MHz.
Test Method: KDB 935210 D03 v02r01 Section7.8
Remark: If noise is less than -70dBm/MHz(“Transmit power OFF mode” then EUT will
not shut off,therefore this test can skip)
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7.2.7Variable Gain
Test Date:
Test Requirement:  FCC Part20.21(e)(8)(i)(C)(1) & (C)(H)

(C) Booster Gain Limits. (1) The uplink gain in dB of a consumer booster
referenced to its input and output ports shall not exceed -34 dB—RSSI + MSCL

Test Method: KDB 935210 D03 v02r01 Section7.9

EUT Operation:

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

Test Configuration:

Donor Port Server Port
‘ I
Directional | I
Coupler ;.,' ‘J'
[ _ = Uplink Signal
W e - o kg Generator #2

Coupled Port
from EUT

Downlink Signal
Generator #1

Notch Filter

(if required)

RF Attenuator
{if required)

& Spectrum Analyzer
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Test Procedure: a) Connect the EUT to the test equipment as shown in Figure 6 with the uplink output connected to
signal generator 1. Ensure the coupled path of the RF coupler is connected to the spectrum
analyzer.

b) Configure downlink signal generator | for AWGN operation with an 99% occupied bandwidth of
4.1 MHz tuned to the center of the operational band.

c)  Set the power level and frequency of signal generator 2 to a value 5 dB below the AGC level
determined from 7.2, The signal type is AWGN with a 99% OBW of 4.1 MHz.

d) Set RBW = 100 kHz.

e) Set VBW =300 kHz.

f)  Select the CHANNEL POWER measurement tool.

g) Select the RMS (power averaging) detector.

h) Ensure that the number of measurement points per sweep = (2 X span)/RBW.

i) Sweep time = auto couple or as necessary (but no less than auto couple value),

1) Trace average at least 10 traces in power averaging (i.e., RMS) mode.

k) Measure the maximum channel power and compute maximum gain when varying the signal
generator 1 to a level from —90 dBm to —20 dBm in 1 dB steps within the RSSI dependent region
and 10 dB steps outside the RSSI dependent region and report the six values closest to the limit,
including at least two peints from within the RSSI dependent region of operation. See gain limit
charts in Annex D.

1} Repeat 7.9c) to 7.9k} for all operational uplink bands.

m) Variable Uplink gain timing 1s to be measured as follows.

n) Set the spectrum analyzer to the uplink frequency to be measured.

o) Set the span to 0 Hz with a sweep time of 10 seconds.

Pl Set the power level of signal generator 1 to the lowest level of the RSSI dependent gain.

q) Select MAX HOLD and increase the power level of signal generator | by 10 dB for mobile
booster and 20 dB for fixed indoor boosters. Signal generator 2 remains same, as described in
7.9¢).

r)  Ensure that the uplink gain decrease to the specified levels within 1 second for mobile devices
and 3 seconds for fixed devices.

s)  Repeat 7.9m) to 7.9r) for all operational uplink bands.

Test Limit: -34 dB—RSSI + MSCL
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7.2.7.1 Measurement Record:

1.Test in the Uplink(824-849MHz)

RSSI(dBm) MSCL Gain Limit P(in) P(out) Gain Over Limit
(dB) (dB) (dBm) (dBm) (dB) (dB)
-48 6.9 20.9 -9 9.5 18.5 2.4
-47 6.9 19.9 -9 8.5 17.5 2.4
-46 6.9 18.9 -9 7.5 16.5 2.4
-45 6.9 17.9 -9 6.5 15.5 2.4
-44 6.9 16.9 -9 5 14 -2.9
-43 6.9 15.9 -9 4 13 -2.9
2.Test in the Uplink(1850-1910MHz)
RSSI(dBm) MSCL Gain Limit P(in) P(out) Gain Over Limit
(dB) (dB) (dBm) (dBm) (dB) (dB)
-47 9.2 22.2 -8.5 8.5 17 -5.2
-46 9.2 21.2 -8.5 7.3 15.8 -5.4
-45 9.2 20.2 -8.5 6.2 14.7 -5.5
-44 9.2 19.2 -8.5 5.0 13.5 -5.7
-43 9.2 18.2 -8.5 4.1 12.6 -5.6
-42 9.2 17.2 -8.5 2.6 11.1 -6.1

3.Variable uplink Gain timing test results

Frequency band Measured Timing Limit Over limit
(MHz) (Seconds) (Seconds)
824-849MHz 0.1 3.0 Pass

1850-1915MHz 0.1 3.0 Pass
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Remark:The MSCL values supplied by the manufacturer, as follows :

This device utilizes a direct contact (inductive cradle) for the server antenna input. Mobil station
coupling loss is 6.93dB at 836MHz and 9.21dB at 1880MHz. The free space loss model does not
apply to the capacitive/inductive (CL) universal handset cradle specified as the server
input for the DA4600 bidirectional amplifier. A FSPL calculation is used for guesstimating
far field signal diffusion.

The CL cradle provides both capacitive and inductive coupling within the very first part of
the first wavelength of the near field. Minimum coupling distance becomes the thickness
of the PCB antenna surface and its protective cover totaling .075” (1.9mm). This is
roughly .05% into the first wavelength at 850MHz, or 1.2% into the 1900MHz frequency.

The critical coupling area for near wave lies within the first 1/8"™ wavelength which in
either case is a full 12% of the wavelength. The coupling efficiency may be further
reduced (greater loss) dependent on the position of the antenna within the handset when
placed in the CL cradle. At any of the used frequencies in the 850 or 1900MHz bands,
there is a greater than 60dB loss at quarter wave separation distance between handset
and CL pickup.

The MSCL for the DA4600 is a measured value obtained by placing two CL pickups face
to face and adjusting their relative positions to provide minimum coupling loss on a
spectrum analyzer output to input. Based upon the premise that transmit and receive
functions of the CL pickup are equivalent, the loss obtained in this test is divided by two
to give the typical loss of a single CL coupling.

10 measurements were made and averaged using 20 randomly chosen CL pickups; the
typical unit loss for the CL pickup at the following center band frequencies is. 836MHz =
6.93dB, 881MHz = 7.08dB, 1880Mhz = 9.21dB, 1960MHz = 9.33dB. These results
were rounded to the nearest whole number for clarity in the instruction manual. These
losses include cable loss for 6 feet of RG174 cable.
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7.2.8 Occupied Bandwidth

Test Date:
Test Requirement: FCC Part2.1049
Test Method: 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 RF RF Spectrum
Generator Input Output Analyzer
EUT

Fig.1. 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;
¢) Connect the equipment as illustrated;
d) Capture the trace of output signal;

This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condmons htm and, for electronlc
format documents, subject to Terms and C for El D at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li ion of liability, i and juri:
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 Ilmns of Cllenl s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligati under the tr

ThlS cannot be P! except in full, without prior written app of the Company. Any ized alteration, forgery or falsification of the content or appearance of this
p to the fullest extent of the law.
Unless othermse slated lhe results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.




cNre SGS-CSTC Standards Technical Services Co., Ltd.
LY Ll Report No.: GZEM140600267901
Page: 66 of 120

7.2.8.1 Measurement Record:
1) Downlink: 869MHz to 894MHz
1.1 GSM Mode:

1.1.1 lowest frequency— Input

Marker 1 [T1] RBW 3 kHz REF Att 10 dB
Ref Lvl —34.11 dBm VBW 10 kHz
—-27 dBm 869.60300601 MHz SWT 840 ms Unit dBm
~27
- v, . o
30 T i > |
869.60300601 MHz
OPE 246.49298597 kHz
—40]
Vrl [T1] -44.49 dB
2
T 869.47675351 MHz
-50 o —tPiy 45 e
869.72324649 MHz
—60TFAx 1RM
-70
—80 !
-90
=100 o
W \ m’“ l_lui_l “WJU \.UUH[‘J.IJ MMJWN\MUMM]I * UV AU UL
-110
=120
-127
Center 869.6 MHz 300 kHz/ Span 3 MHz
1.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lv1l —-14.94 dBm VBW 10 kHz
1 dBm 869.61503006 MHz SWT 840 ms Unit dBm
1
41 dB| Offset Yi|rT1) ~14.94 4B “
869.61503006 MHz
-10| PE —4 5 it
L
VTl [T1] -29.80 dB
20 /v-‘ 869.47675351 MHz
VT2 [T1] -2§.52 dB
2 869.72324649 MHz
=30
1MAX 1RM
—40|
=50
—60|
=70
—80|
=90
-9
Center 869.6 MHz 300 kHz/ Span 3 MHz
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1.1.3 middle frequency-- Input

Marker 1 [T1] RBW 3 kHz RE Att 10 dB
Ref Lvl -34.70 dBm VBW 10 kHz
—-27 dBm 881.55110220 MHz SWT 840 ms Unit dBm
-2
-30 ¥ - <Br
: e
8§1.55110220 MHz
//U OPE 246.49298597 kHz
-40
VTl (T1] -44.64 dB
T 2 8§1.37675351 MHz
-50 Lpp—tFid 4462 —cBr
8§1.62324649 MHz
~60TmAx 1RM
-70
-80
-90
-100
www—wwﬂwww/\’ e
v
-110
-120
-127
Center 881.5 MHz 300 kHz/ Span 3 MHz
Date: 12.NOV.2014 18:45:33
1.1.4 middle frequency-- Output
Marker 1 [T1] RBW 3 kHz RE Att 10 dB
Ref Lvl —-14.78 dBm VBW 10 kHz
1 dBm 881.50901804 MHz SWT 840 ms Unit dBm
1
41 dB| Offset Yil(T1) -14.78 den g
881.50901/804 MHz
-10| PH —4 5 et
VTl [T1] -30.54 dB
20 }f" 881.37675351 MHz
VT2 [T1] -2§.34 dB
[ 2 881.62324649 MHz
-30]
1MAX 1RM
—40|
-50)
-60)
-170]
-80|
-90|
-9
Center 881.5 MHz 300 kHz/ Span 3 MHz
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1.1.5 highest frequency—Input

& Marker 1 [T1] RBW 3 kHz RF Att 10 dB
& ves 1ol ~34.05 dBm VBW 10 kHz
—27 dBm 893.42705411 MHz SWT 840 ms Unit dBm
-2
~30 wolcmpgs 5 aB
il FF3 I~ |
893.42705411 MHz|
/\V oPH 240.48096192 kHz
—40|
VTl [T1] -49.09 dBnj
2
T, 893.27675351 MHz
-50 e - B
893.51723447 MHz
~ 60l TMAxX 1RM
=170
—80|
-90|
—100] 1
=110
-120]
-127
Center 893.4 MHz 300 kHz/ Span 3 MHz
Date: 12.NOV.2014 18:47:00
1.1.6 highest frequency--Output
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -15.65 dBm VBW 10 kHz
1 dBm 893.39098196 MHz SWT 840 ms Unit dBm
1
41 dB| Offset YilT1) ~-19.65 dB
893.39098196 MHz
-10| PE 525656 et
: Vi o(T1) -30.22 dB
29 /”Lt 893.27675351 MHz
VT2 [T1] -29.79 dB
1 > 893.52925852 MHz
=30
1MAX 1RM
—40|
=50
—60| 'J
—70|
—80|
=90
-9
Center 893.4 MHz 300 kHz/ Span 3 MHz
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1.2 CDMA Mode:
1.2.1 lowest frequency— Input

Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -28.19 dBm VBW 100 kHz
~17 dBm 871.23547094 MHz SWT 14 ms Unit dBm
_17
-20 A ZREY TE1 — dun“
i 871.23547094 MHz
e NPT I AT OPE 1.26252505 MHz|
- W | WY 5 VTl [T1] —-34.21 dB:
870.37374749 MHz
-40 Yy 73y g GBI
871.63627255 MHz
~50 MY } \ 1RM
-60 I \
-70 { ‘
B WJ\J
-100]|
-110
=117
Center 871 MHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2014 19:12:11
1.2.2 lowest frequency-- Output
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -6.07 dBm VBW 100 kHz
11 dBm 871.24549098 MHz SWT 14 ms Unit dBm
11
21 aB| Offset A\ ZENCES “d.07 ab
871.24549098 MHz
o 4 cdeoc
1 V1 [T1)] —17.44 4B
870.37374749 MHz
-10 Hat .
2 Ve [T1)] ~14.20 dB
Y 871.63627255 MHz
-20
1MAX 1RM
=30

A, A)Lhmw THEWY

-60
—70]
-80
_89
Center 871 MHz 500 kHz/ Span 5 MHz
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1.2.3 middle frequency-- Input

Marker 1 [T1] RBW 30 kHz RE Att 10 dB
Ref Lvl —-29.04 dBm VBW 100 kHz
—-17 dBm 881.72545090 MHz SWT 14 ms Unit dBm
-1
- v b
20 T —6-4—cBr
841.72545090 MHz
1
Y OPE 1.26252505 MHz|
_30 " " =
T 2 T [T1] -3¢4.02 dB
840.87374749 MHz
a0 Lpp—tFid +—cibr
882.13627255 MHz
—50tmAx / 1RM
-60
—70 / l
~80 ’ \
oottt atmrsh Pl sty JETE VIO (WY TR
—100]|
-110
-117
Center 881.5 MHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2014 19:13:20
1.2.4 middle frequency-- Output
Marker 1 [T1] RBW 30 kHz REF Att 10 dB
Ref Lvl -5.14 dBm VBW 100 kHz
11 dBm 881.78557114 MHz SWT 14 ms Unit dBm
11,
41 dB| Offset Yo (T1) “d.14 aB
841.78557114 MHz
0f PE = 4 M
1
VTl [T1) -13.70 dB
',D(M M"MK/LV\ 840.87374749 MHz
~10) T LY
2 VT [T1] -14.64 dB
882.14629259 MHz
-20
1MAX 1RM
—30]
-40
e AR
-50 Y T laa) s
—60]
-70
—80]
—89
Center 881.5 MHz 500 kHz/ Span 5 MHz
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1.2.5 highest frequency—Input

Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -27.55 dBm VBW 100 kHz
~17 dBm 892.52605210 MHz SWT 14 ms Unit dBm
_17
-20 A ZREY TE1 4.55 dun“
n 892.52605210 MHz
OPE 1.26252505 MHz|
-30
VTl [T1] —-3d.88 dB
T
7 891.37374749 MHz|
-40 Yy 73y 454 dBm
892.63627255 MHz
~50 MY I 1RM
-60 I
-70 I
-80
ool il W e ol Al NM.II A.Nﬁle
RN hh e A WA
-100]|
-110
=117
Center 892 MHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2014 19:15:41
1.2.6 highest frequency--Output
Marker 1 [T1] RBW 30 kHz RE Att 10 dB
Ref Lvl —-6.08 dBm VBW 100 kHz
11 dBm 891.69438878 MHz SWT 14 ms Unit dBm
11
41 dB| Offset \ZRNC IS _d 08 aB
891.69438878 MHz
0 — —
l Vrl (T1) -13.72 dB
891.37374749 MHz
o T#MWMM
Vr2 [T1) -14.90 dB

892.63627255 MHz

1MAX 1RM

e PR AA A AL pg Akt A e ot

—60]
-70
—80]
—89
Center 892 MHz 500 kHz/ Span 5 MHz
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1.3 WCDMA Mode:
1.3.1 lowest frequency— Input

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl -28.50 dBm VBW 300 kHz
~17 dBm 870.64729459 MHz SWT 5 ms Unit dBm
_17

-20 A ZREY TE1 .5 dun“

s 870.64729459 MHz

e aY . OPE 4.14829659 MHZ|

]LT\[ E‘E [T1] -31.82 dm

T ];{2 849.94589178 MHz

-40 A TAE SE . GBI

8714.09418838 MHz|

-70

=90
-100
—110]|
-117
Center 872 MHz 1 MHz/ Span 10 MHz
Date: 12.NOV.2014 19:25:39

1.3.2 lowest frequency-- Output

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -8.31 dBm VBW 300 kHz
11 dBm 872.57114228 MHz SWT 5 ms Unit dBm
11,
41 aB| Offset Y1l T, “d.31 as
[ A ]
872.57114228 MHz|
o 4 43
N V1 [T1)] ~1d.84 dB
10 g r“l . 8€49.88577154 MHz|
WWV"W% [T1] “19.64 aB
%2 8{4.0941g838 MHz
—20]
1MAX 1RM
-30
JPTS| EETTRY T TRV T | v A Jotry
=50
-60
—70]
-80
_89
Center 872 MHz 1 MHz/ Span 10 MHz
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1.3.3 middle frequency-- Input

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
® Ref Lvl —28.59 dBm VBW 300 kHz
—-17 dBm 881.79058116 MHz SWT 5 ms Unit dBm
-1
-20 ¥ tpiy —59—etBn

841.79058116 MHz

o
el
®
~

.20841/683 MHz

1
-39 P Rl “!
T lagy vmw [T1] ~34.35 aB

%2 879.40581162 MHz

8§3.61422846 MHz

—70]

-90
—100]|
-110
-117
Center 881.5 MHz 1 MHz/ Span 10 MHz
Date: 12.NOV.2014 19:26:55
1.3.4 middle frequency-- Output
Marker 1 [T1] RBW 100 kHz REF Att 10 dB
Ref Lvl —=7.97 dBm VBW 300 kHz
11 dBm 882.25150301 MHz SWT 5 ms Unit dBm
11,
41 dB| Offset Yo (T1) 197 aB
842.25150301 MHz
0f PE 4 M
1 VTl [T1] -194.55 dB
879.40581162 MHz
—10] Pl
W{\ [T1] ~17.85 aB
. IWZ 863.59416838 MHz|
-20
1MAX 1RM
—30]
T I . ‘,I"I.L“LJM T
-50
—60]
-70
—80]
—89
Center 881.5 MHz 1 MHz/ Span 10 MHz
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1.3.5 highest frequency—Input

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl -27.83 dBm VBW 300 kHz
~17 dBm 890.74949900 MHz SWT 5 ms Unit dBm
“17
-20 A ZREY TE1 £ aBr =
890.74949900 MHz
2 OPE 4.14829659 MHz
[T1] -39.06 dB
*{2 868.94589178 MHz
-40 Vol 1y . aBr
893.09418838 MHz
~50 MY 1RM
-60
-70

=90
-100
-110
-117
Center 891 MHz 1 MHz/ Span 10 MHz
Date: 12.NOV.2014 19:27:48
1.3.6 highest frequency--Output
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl —-6.44 dBm VBW 300 kHz
11 dBm 889.50701403 MHz SWT 5 ms Unit dBm
11,
41 dB| Offset Yol [T1] “d.44 aB
[ A ]
849.50701/403 MHz|
0 PE 4 4H M
1 V1l [T1] ~14.30 dB
e AML*‘_.N......L 868.90581/162 MHz|
N4 i «ﬁ"rz[n] —1d.54 aB
893.11422846 MHz|
—20]
1MAX 1RM
-30
_ | 1y N b
40%,1””,\, kA PAVARIN
-50
—60]
-70
—80]
—89
Center 891 MHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:00:34
This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condltlons htm and for eleclronlc
format documents, subject to Terms and C for El D at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li of liability, i
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 Ilmns of Cllenl s
structions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligatil under the tr
Thls cannot be P except in full, without prior written app of the Company. Any ized alteration, forgery or falsification of the content or appearance of this

and may be p to the fullest extent of the law.
Unless olherWIse slaled the results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.




oNre SGS-CSTC Standards Technical Services Co., Ltd.
slu(® Report No.: GZEM140600267901
Page: 75 of 120

2) Downlink: 1930MHz to 1990MHz

1.1 GSM Mode:
1.1.1 lowest frequency— Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -35.16 dBm VBW 10 kHz
~27 dBm 1.93059098 GHz SWT 840 ms Unit dBm
_27
-30 Voo .16 dBn
] o A ]
1.93059098 GHz
’}\ OPE 246.4929¢597 kHz
-40
VTl [T1] -50.28 dB
1.93047675 GHz
T 2
-50 Yy 73y s5i12 dBn
1.93072325 GHz
~60TmAxY 1RM
-70
-80
-90
-100 i‘\u"m—
-110]
~120
=127
Center 1.9306 GHz 300 kHz/ Span 3 MHz
Date: 12.NOV.2014 18:52:39
1.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-16.86 dBm VBW 10 kHz
1 dBm 1.93060301 GHz SWT 840 ms Unit dBm
1
41 dB| Offset Yot —1d.86 aB
1.93060301 GHz
~10] PR —4 5 Rt
VTl [T1] -30.97 dB
J‘J(H 1.93047675 GHz
20 |
Vrz [T1)] -29.81 dB
2 1.93072325 GHz
T
-30)
1MAX 1RM
- 40|
-50)

=70
—80|
=90
-9
Center 1.9306 GHz 300 kHz/ Span 3 MHz
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1.1.3 middle frequency-- Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -35.19 dBm VBW 10 kHz
-27 dBm 1.95999699 GHz SWT 840 ms Unit dBm
_27
-30 A ZREY TE1 g1 dun“
1.95999699 GHz|
,{"‘\[ OPE 246.49298597 kHz
-40
VTl [T1] -50.35 dB
1.95987675 GHz|
by 2
-50 Yy 73y 547 dBn
1.96012325 GHz|
~60TmAxY 1RM
-70
-80
-90

-110
—120|
-127
Center 1.96 GHz 300 kHz/ Span 3 MHz
Date: 12.NOV.2014 18:54:18

1.1.4 middle frequency-- Output

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
@Ref Lvl —14.01 dBm VBW 10 kHz
1 dBm 1.96001503 GHz SWT 840 ms Unit dBm
1
41 dB| Offset Yil(T1) -14.01 dB

1.96001503 GHz|

~10| - PF La 597 kK
VTl [T1] -29.26 dB
,,//lr 1.95987675 GHz
—20|
Vrz [T1)] -27.36 dB
2
B 1.96012325 GHz
=30
1MAX 1RM
—40|
—50) 1
-60|

=70
—80|
=90
-9
Center 1.96 GHz 300 kHz/ Span 3 MHz
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1.1.5 highest frequency—Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -34.63 dBm VBW 10 kHz
~27 dBm 1.98941503 GHz SWT 840 ms Unit dBm
_27
-30 Voo - B
1 e =
1.98941/503 GHz
OPE 2492.50501002 kHz
_40 )
VTl [T1] -50.02 dB
h 1.98927675 GHz
-50 Yy 73y 54 aBr
1.98952926 GHz
-60 1RM

—70]

quﬂwmuwww“' T e

-110]
-120
=127
Center 1.9894 GHz 300 kHz/ Span 3 MHz
Date: 12.NOV.2014 18:55:11
1.1.6 highest frequency--Output
Marker 1 [T1] RBW 3 kHz RE Att 10 dB
Ref Lvl -17.34 dBm VBW 10 kHz
1 dBm 1.98938497 GHz SWT 840 ms Unit dBm
1
41 dB| Offset Y1t 17 .34 aB
1.98938497 GHz
~10 PR o4 5 kH
1 VTl [T1] -32.15 dB
}1,‘ 1.98927675 GHz
—20|
Vrz [T1)] -30.53 dB
1.98952325 GHz
—~30 T 2
1MAX 1RM
—40|
=50

76OWWWW” SR AL I AN A

—70|
—80|
=90
-9
Center 1.9894 GHz 300 kHz/ Span 3 MHz
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2.1 CDMA Mode:
2.1.1 lowest frequency- Input

Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl —-28.96 dBm VBW 100 kHz
—17 dBm 1.93197495 GHz SWT 14 ms Unit dBm
~17
-20 A ZREY TE1 - dun“
| 1.93197495 GHz
OPE 1.26252505 MHz
-30
WW Vi [T1] -34.55 dBs
T, 2
1.93137375 GHz
-40 Yy 73y 57 dBm
1.93263627 GHz
~50 MY , 1RM
—60] / ‘
-70 , \
—80]
o %\NAJJMA A
-100
-110
-117
Center 1.932 GHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2014 19:17:16
2.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -7.65 dBm VBW 100 kHz
11 dBm 1.93172445 GHz SWT 14 ms Unit dBm
11,
41 dB| Offset Yol [T1] 465 am
1.93172445 GHz
0 PR 3= 52505 MH
1 V1l [T1] —19.76 dB
" 1.93137375 GHz
-10
N Wudh 2 VTt [T1)] -14.60 dB
1.93263627 GHz
—20]
1MAX 1RM
-30
—40|
iy oo M reabpediltl, gl
—60]
-70
—80]
—89
Center 1.932 GHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:32:38
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2.1.3 middle frequency-- Input

Marker 1 [T1] RBW 30 kHz RE Att 10 dB
Ref Lvl —28.87 dBm VBW 100 kHz
—-17 dBm 1.95978457 GHz SWT 14 ms Unit dBm
-1
- v o
20 T - B
N 1.95978457 GHz|
30 IY N OPE 1.27254509 MHz|
A g VTl [T1) -31.09 dB
T 2
1.95936373 GHz|
-40 oty <Br
1.96063627 GHz|
—50tmAx r 1RM
-60
—70 I
-80 /\A)/’
ookl e LI
—100]|
-110
-117
Center 1.96 GHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2014 19:18:15
2.1.4 middle frequency-- Output
Marker 1 [T1] RBW 30 kHz REF Att 10 dB
Ref Lvl —-7.84 dBm VBW 100 kHz
11 dBm 1.95995491 GHz SWT 14 ms Unit dBm
11,
41 dB| Offset Y1 (11 “J1. 84 ab
1.95995491 GHz|
o 3 S 4s
1 VTl [T1] -149.63 dB
10 . i 1.95937375 GHz|
T 2 VT2 [T1) -15.47 dB
1.96064629 GHz|
-20
1MAX 1RM
—30]
-40
Ko ot
e e e AU I A
-60
—70]
-80
_89
Center 1.96 GHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:33:15
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2.1.5 highest frequency—Input

Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -28.00 dBm VBW 100 kHz
—-17 dBm 1.98827555 GHz SWT 14 ms Unit dBm
-1
- v o
20 T - B
1 1.98827555 GHz|
. \AER opH 1.26252505 MHz|
T o VTl [T1) -39.34 dB
1.98737375 GHz|
-40 Verp frij E. GBI
/ 1.98863627 GHz
~50TmAx% / \ 1RM
—60] ’ \
—70] l \
—100]|
-110
-117
Center 1.988 GHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2014 19:19:02
2.1.6 highest frequency--Output
Marker 1 [T1] RBW 30 kHz RF Att 10 dB
Ref Lvl -9.34 dBm VBW 100 kHz
11 dBm 1.98801503 GHz SWT 14 ms Unit dBm
11,
41 dB| Offset Y.l [T1] “d.34 am
1.98801503 GHz
0 PE = 52565—MH
V1l [T1] ~17.05 dB
y 1.98737375 GHz
~10 " N
VT2 [T1] —17.49 dB
T 2
1.98863627 GHz
—20]
1MAX 1RM
-30
—40|
A A A Joby J%AMWMWNM
—60]
-70
—80]
—89
Center 1.988 GHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:34:10
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3.1 WCDMA Mode:
3.1.1 lowest frequency— Input

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl -28.35 dBm VBW 300 kHz
~17 dBm 1.93331062 GHz SWT 5 ms Unit dBm
“17
-20 A ZREY T 5 B =

=

.93331{062 GHz|
OPE .16833667 MHz

-30 1 1
T I ,[T1] -34.58 dB
q 1.93092585 GHz

~

-40 Vol 113 4 dBr
1.93509419 GHz

~50 MY t 1RM

-60

-70 ¥ Il

ool bt

=90
-100
-110
-117
Center 1.933 GHz 1 MHz/ Span 10 MHz
Date: 12.NOV.2014 20:14:55
3.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -9.13 dBm VBW 300 kHz
11 dBm 1.93192786 GHz SWT 5 ms Unit dBm
11,
41 dB| Offset Y.l [T1] “d.13 am
[ A ]
1.93192786 GHz
0 PE 4 4H M
V1l [T1] —2d.09 dB
1
Y 1.93090581 GHz
~10 4 i N
T2 [T1] -14.91 dB
y T2 1.93511423 GHz
_29 b4
1MAX \\ 1RM
-30
,40“.”” b W Al PN
-50
—60]
-70
—80]
—89
Center 1.933 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:02:07
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3.1.3 middle frequency-- Input

Marker 1 [T1] RBW 100 kHz RE Att 10 dB
Ref Lvl —-27.79 dBm VBW 300 kHz
—-17 dBm 1.95992986 GHz SWT 5 ms Unit dBm
-1
- v E o
20 T - B
1 1.95992986 GHz|
\ 4.14829659 MHz|
_30 4 T
LAY w ~34.33 aB
T 1.95794589 GHz
—aq] 4 46—45—abn
1.96209419 GHz|
—50tmAx 1RM
-60
—70]
~80 ” “ | MA N
A TVN PSS TINS
-90
—100]|
-110
-117
Center 1.96 GHz 1 MHz/ Span 10 MHz
Date: 12.NOV.2014 19:29:26
3.1.4 middle frequency-- Output
Marker 1 [T1] RBW 100 kHz RE Att 10 dB
Ref Lvl -9.34 dBm VBW 300 kHz
11 dBm 1.95940882 GHz SWT 5 ms Unit dBm
11,
41 dB| Offset YilrT1) ~-d4.34 aB
1.95940882 GHz|
o 4 43
VTl [T1] -2q.77 dB
% 1.95790581 GHz|
_10 N
WWWW (T1] ~19.78 ae
1.96211]423 GHz|
2
T]
-20 Jj @
1MAX 1RM
—30]
Y| Y| PR T L Ll
L TAT T 1] yuuw W NS
=50
-60
—70]
-80
_89
Center 1.96 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:02:52
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3.1.5 highest frequency—Input

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -28.20 dBm VBW 300 kHz
—-17 dBm 1.98650902 GHz SWT 5 ms Unit dBm
~17
-20 A ZREY T - du““
1 1.98650902 GHz
. OPE 4.18837675 MHz
[T1] -34.58 dB
T 2
? 1.98492585 GHz
-40 o Yyl iy F.21 dBm
1.98911423 GHz
~50 MY 1RM
—60]
_70l |
P R T NIRRT e
PRI TN it '}
=90
-100
-110
-117
Center 1.987 GHz 1 MHz/ Span 10 MHz
Date: 12.NOV.2014 19:30:07
3.1.6 highest frequency--Output
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
Ref Lvl -9.96 dBm VBW 300 kHz
11 dBm 1.98688978 GHz SWT 5 ms Unit dBm
11,
41 dB| Offset Y.l [T1] “d.96 am
1.98688978 GHz
0 PE 4 4 M
V1l [T1] —21.52 4B
v 1.98488577 GHz
-10
W T2 [T1] —2d.58 aB
2 1.98911423 GHz
20 7l
1MAX 1RM
-30
_ T VAR P TR bkl Aol b 4
40Nt gAY W Ww‘dil"t
-50
—60]
-70
—80]
—89
Center 1.987 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:04:16
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3)uplink: 824MHz to 849MHz

1.1 GSM Mode:
1.1.1 lowest frequency— Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl ~13.88 dBm VBW 10 kHz
~10 dBm 824.62705411 MHz SWT 840 ms Unit dBm
-10, T
Yil[T1) -13.88 dB =
824.62705411 MHz
—29 OPE 240.48096192 KAz
T 2 Vil o[T1) -27.38 dB
30 824.48276553 Miz
VT2 [T1] -27.78 dB
824.72324649 Miz
—40|
1MAX 1RM
=50
-60|
=70
-80
=90

I I
H Hmllﬂ’[m

Center 824.6 MHz 300 kHz/ Span 3

1.1.2 lowest frequency-- Output

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl 3.81 dBm VBW 10 kHz
21 dBm 824.59699399 MHz SWT 840 ms Unit dBm
21
41 dB| Offset YilT1) 3.81 dB
824.59699399 MHz
10] PE —4 5 et
VTl [T1] ~10.98 dB
o ./JJ\ 844.47675351 MHz
VT2 [T1] -9.71 dB
. 2 8244.72324649 MHz
—10|
1MAX 1RM
=20
—30
—40|
=50
7 i
=70
-7
Center 824.6 MHz 300 kHz/ Span 3 MHz
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1.1.3 middle frequency-- Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-13.51 dBm VBW 10 kHz
—-10 dBm 836.52705411 MHz SWT 840 ms Unit dBm
-10 =
Yi|[T1] -13.51 dB =
836.52705411 MHz
- 1
20 OPE 246.49298597 KAZ]
v -
o 2 T]1 [T1] 29.18 dB
_30 836.37675351 MHz
VT2 [T1] -27.62 dB
836.62324649 MHz
—40|
1MAX 1RM
=50
—60|
—70|
—80|
=90
oo L |
-110l
Center 836.5 MHz 300 kHz/ Span 3 MHz
1.1.4 middle frequency-- Output
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lv1l -68.54 dBm VBW 10 kHz
21 dBm 835.00000000 MHz SWT 840 ms Unit dBm
21
41 dB| Offset YilT1) _6d.54 dB
835.00000000 MHz
10] PE —4 5 et
VTl [T1] ~9.26 dB
o /‘/J\ 836.37675351 MHz
VT2 [T1] -4.63 dB
T 2 836.62324649 MHz
—10|
1MAX 1RM
—20|
=30
—40|
=50
—60|
=70
-7
Center 836.5 MHz 300 kHz/ Span 3 MHz
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1.1.5 highest frequency—Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl ~13.56 dBm VBW 10 kHz
~10 dBm 848.39699399 MHz SWT 840 ms Unit dBm
=10
Yil[T1) -13.56 dB =
848.39699399 MHz
—29 OPE 246.45298597 KAZ
T 2 VTl [T1)] —-2§.48 dB
30 848.27675351 Miz
VT2 [T1] -27.63 dB
848.52324649 MHz
—40|
1MAX 1RM
=50
-60|
=70
-80
=90

-100 J—l-m-l LU “

=110

Center 848.4 MHz 300 kHz/ Span 3 MHz

1.1.6 highest frequency--Output

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -68.54 dBm VBW 10 kHz
21 dBm 846.90000000 MHz SWT 840 ms Unit dBm
21
41 dB| Offset v [T1] _64.54 dB “
846.90000000 MHz
10 PE — —e
V1l [T1)] -11.17 dB
0 , 848.28276553 MHz
VT2 [T1] -11.52 dB
848.52324649 MHz
T 2
=10
1MAX 1RM
—20|
=30
i
1
-50)

e U 1 lllll“ \1 Il L]

Center 848.4 MHz 300 kHz/ Span 3 MHz
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2.1 CDMA Mode:
2.1.1 lowest frequency— Input

Marker 1 [T1] RBW 30 kHz REF Att 30 dB
Ref Lvl —=7.77 dBm VBW 100 kHz
0 dBm 825.44388778 MHz SWT 14 ms Unit dBm
0,
Yi|rT1) -1.77 dB
1
845.44388778 MHz
“10 Y P NTYT |
5 OPE 1.26252505 MHz|
T VTl (T1] -17.07 dB
20 845.37374749 MHz
VTR [(T1] -19.56 dB:
846 .63627255 MHz
-30
1MAX } \ 1RM
—40| / k
-50 I \
—60]
-70 ‘l'v‘uA‘ “ l "“vv %\;M\I}L A\--‘-v‘A k W
-80
=90
-100
Center 826 MHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:40:36
2.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 30 kHz RE Att 20 dB
Ref Lvl 10.82 dBm VBW 100 kHz
31 dBm 825.46392786 MHz SWT 14 ms Unit dBm
31
41 dB| Offset YilrT1) 1d.82 dB
[ 2]
845.46392786 MHz
20 . sdses
VTl (T1] 4.40 aB
1
Y 845.37374749 MHz
10| '
MWM VI (T1) .93 dB
s 2 846 .63627255 MHz
0
1MAX 1RM
—10] } \
-20 / \
—30]
I VIRTIN TR FY NP, Pirdrof
=50
-60
—69
Center 826 MHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:18:59
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2.1.3 middle frequency-- Input

Marker 1 [T1] RBW 30 kHz REF Att 30 dB
Ref Lvl —=7.77 dBm VBW 100 kHz
0 dBm 836.79559118 MHz SWT 14 ms Unit dBm
0,
Yi|rT1) -1.77 dB
1
836.79559118 MHz
A h
-10 W S oFn T.27254509 MHz
3 VTl [T1] -1q.49 dB
20 835.87374749 MHz
VTR [(T1] -19.56 dB:
837.14629259 MHz
-30
1MAX , \ 1RM
—40| { \
-50 ’ \
e g
-80
=90
-100
Center 836.5 MHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:41:15
2.1.4 middle frequency-- Output
Marker 1 [T1] RBW 30 kHz REF Att 20 dB
Ref Lvl 10.62 dBm VBW 100 kHz
31 dBm 836.46492986 MHz SWT 14 ms Unit dBm
31
41 dB| Offset YilrT1) 1d.62 dB
[ 2]
836.46492986 MHz
20 3 S 4s
VTl (T1] .18 dB
% 835.87374749 MHz
10| A 1
A o Vi [T1] 4.28 ae
T
? 837.14629259 MHz
0
1MAX 1RM
—10] \
-20 (
—30]
oAy N A A,
=50
-60
—69
Center 836.5 MHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:19:40
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2.1.5 highest frequency—Input

Marker 1 [T1] RBW 30 kHz RE Att 30 dB
@Ref Lvl -8.55 dBm VBW 100 kHz
0 dBm 846.94488978 MHz SWT 14 ms Unit dBm
0
Yilrr1) -4.55 dB
v 846.94488978 MHz
-10 lmw‘ S OPE 1.26252505 MHz
g VTl o[T1) -14.30 dB
_20 846.37374749 MHzZ

VT2 [T1] -19.01 dB
847.63627255 MHz|

—60]
~70 V‘WVA\}‘\I’AI"\"IA . A‘;v."‘;lw‘ V’ttbl Ho A * \ L hi

-80
=90
-100
Center 847 MHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:42:29
2.1.6 highest frequency--Output
Marker 1 [T1] RBW 30 kHz REF Att 20 dB
Ref Lvl 11.39 dBm VBW 100 kHz
31 dBm 847.52605210 MHz SWT 14 ms Unit dBm
31
41 dB| Offset YilrT1) 11.39 4B -
A
847.52605210 MHz
20 3 P P
) VTl (T1] .02 dB
Y 846.37374749 MHz
10|
W Vrp [T1] 4.81 aB
T 2
847.63627255 MHz
0
1MAX 1RM
—10] \
-20 ‘
—30]
a0t J "‘ll“m‘ Lial WMI\]JL.
=50
-60
—69
Center 847 MHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:21:34
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3.1 WCDMA Mode:
3.1.1 lowest frequency— Input

Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl -18.87 dBm VBW 300 kHz
0 dBm 828.59318637 MHz SWT 5 ms Unit dBm
0
Yi1l[T1) -14.87 dB =
848.59318637 MHZz|
-0 OPE 4.14829659 MHZ
1VT [T1] —27.72 dB
20 N \ N 4 844.92585170 MHz
ulh Y VW‘J [T1] -27.84 dB
T 2
Y % 849.07414830 MHz|
-30
1MAX 1RM
-40
-50
-60
’”’WMW;WA 'MWW\)WWW
-80
-90
-100
Center 827 MHz 1 MHz/ Span 10 MHz
Date: 7.NOV.2014 10:53:47
3.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 11.86 dBm VBW 300 kHz
31 dBm 825.64729459 MHz SWT 5 ms Unit dBm
31,
41 dB| Offset Vil 11.86 aB
845.64729459 MHz|
20 PE 4% MH
N VTl [T1] 4.74 dB
\ | 844.90581/162 MHz
10 | m
W\W T2 [T1] .86 dB
T
ﬂ %2 849.07414830 MHz|
0
1MAX 1RM
-10
-20
~30 m N ”l\w l bt A A 1
-40
-50
-60
—69
Center 827 MHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:10:40
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3.1.3 middle frequency-- Input

Marker 1 [T1] RBW 100 kHz RE Att 30 dB
Ref Lvl —-8.37 dBm VBW 300 kHz
0 dBm 836.75050100 MHz SWT 5 ms Unit dBm
0
Yi|[T1) -4.37 dB
1

836.75050100 MHz

=10 AL
B 4.16833667 MHZzZ
,/N’ b @5 T2
-17.89 dB

[T1]
_20 7‘ W 844.42585170 MHz
Vrz|iT1) -19.67 dB
838.59418838 MHz|
=30
1MAX 1RM
-40

-70
-80
=90
-100
Center 836.5 MHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:47:45
3.1.4 middle frequency-- Output
Marker 1 [T1] RBW 100 kHz RE Att 20 dB
Ref Lvl 12.53 dBm VBW 300 kHz
31 dBm 837.01102204 MHz SWT 5 ms Unit dBm
31
41 dB| Offset YilrT1) 14.53 dB -
A
837.01102204 MHz
20 4—id 5
1 VTl [T1] .22 dB
o T 834.42585170 MHz
1 +
W (T1] 4.96 dB
2
T & 838.57414830 MHz
0
1MAX 1RM
—10]
-20
e A AN Al 4 [ | TN
3ok iAol v gy
-40
=50
-60
—69
Center 836.5 MHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:11:30
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3.1.5 highest frequency—Input

Marker 1 [T1] RBW 100 kHz RE Att 30 dB
@Ref Lvl -9.04 dBm VBW 300 kHz
8.9 dBm 846.83166333 MHz SWT 5 ms Unit dBm
8.
Yi|rT1) -4.04 dB

846.83166333 MHz|
.14829659 MHz|
1 VTl [T1] -19.59 dB

o
el
I
~

_ M 5853
10| ) = T MH
[T1] -14.34 dB
848.07414830 MHz
-20
1MAX 1RM
—30]
-40

-70
—80]
-91.1
Center 846 MHz 1 MHz/ Span 10 MHz
Date: 7.NOV.2014 09:58:48
3.1.6 highest frequency--Output
Marker 1 [T1] RBW 100 kHz REF Att 10 dB
Ref Lvl 11.22 dBm VBW 300 kHz
29.9 dBm 846.99198397 MHz SWT 5 ms Unit dBm
29.
41 dB| Offset YilrT1) 11.22 4B -
A
846.99198397 MHz
20 OPE T.14829659 MHZ]
VTl (T1] 1.82 dB
10 r 843.92585170 MHz
MWWW (T1] 48 dB
T
? %2 848.07414830 MHz|
0
1MAX 1RM
—10]
-20
—30]
“ohpbaryphonho 1Y i ey
-50
—60]
-70.1
Center 846 MHz 1 MHz/ Span 10 MHz
Date: 7.NOV.2014 10:03:26
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4) uplink: 1850MHz to 1910MHz

1.1 GSM Mode:
1.1.1 lowest frequency— Input

Marker 1 [T1] RBW 3 kHz RE Att 10 dB
Ref Lvl —-13.93 dBm VBW 10 kHz
-10 dBm 1.85059699 GHz SWT 840 ms Unit dBm
~10,
Yi|rT1] -13.93 dB =
\ 1.85059699 GHz|
=29 OPE 246.45298557 KAz
2 v T1 -29.29 dB
i [T1]
_30) 1.85047675 GHz
VT2 [T1] -27.63 dB
1.85072325 GHz
~ 40|
1MAX 1RM
-50)
-60)
~70)
-80)
~90)
o m lii“ l
=110
Center 1.8506 GHz 300 kHz/ Span 3 MHz

1.1.2 lowest frequency-- Output

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl —-68.54 dBm VBW 10 kHz
21 dBm 1.84910000 GHz SWT 840 ms Unit dBm
21
41 dB| Offset Yi|(T1) —68.54 dB
1.84910000 GHz
10] PE 4 ES kH
vVl (T1] -11.95 dB
o M{ 1.85048277 GHz
Vrz (T1] -11.17 dB
1.85072325 GHz
T 2
—10|
1MAX 1RM
—20|
—30
—40|
=50
—60| I_MH
—70|
-7
Center 1.8506 GHz 300 kHz/ Span 3 MHz
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1.1.3 middle frequency-- Input

Marker 1 [T1] RBW 3 kHz RE Att 10 dB
Ref Lvl ~14.78 dBm VBW 10 kHz
~10 dBm 1.88001503 GHz SWT 840 ms Unit dBm
-10
L Yi|(T1) -14.78 asr gy
/(h 1.88001503 GHz
—29 OPE 246.45298597 KAz
. 2 Vri [(T1] -29.67 dB
_3q 1.87987675 GHz
VT2 [T1] -26.95 dB
1.88012325 GHz
—40)
1MAX 1RM
=50
—60 /
—70|
-80

—100] + “ “

=110

Center 1.88 GHz 300 kHz/ Span 3 MHz

1.1.4 middle frequency-- Output

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl 5.71 dBm VBW 10 kHz
21 dBm 1.88000301 GHz SWT 840 ms Unit dBm
21
41 dB| Offset YT, d.71 aB
1.88000301 GHz
10 e go cocga et
VTl [T1] -9.60 dB
o ‘1‘ 1.87987675 GHz
VT2 [T1] -4.99 dB
T 2 1.88012926 GHz
—10|
1MAX 1RM
—20|
—30
—40|
=50
—60|
—70|
-7
Center 1.88 GHz 300 kHz/ Span 3 MHz
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1.1.5 highest frequency—Input

Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl -15.06 dBm VBW 10 kHz
—-10 dBm 1.90944509 GHz SWT 840 ms Unit dBm
=10
L Vi1|(T1] -19.06 dbn gy
1.90944509 GHz
-29 \ OPE 252.50501002 KAZ]
VTl [T1] -29.94 dB
T 2
_39 1.90927675 GHz
VT2 [T1] -30.24 dB
1.90952926 GHz
—40|
1MAX 1RM
=50
—60|
=70
—g0| N
=90
o “ li .“ i
-110f
Center 1.9094 GHz 300 kHz/ MHz
1.1.6 highest frequency--Output
Marker 1 [T1] RBW 3 kHz RF Att 10 dB
Ref Lvl 1.92 dBm VBW 10 kHz
21 dBm 1.90960902 GHz SWT 840 ms Unit dBm
21
41 dB| Offset Yi|rT1) 1.92 4B
1.90960902 GHz
10] PE —4 5 i
VTl [T1] ~12.76 dB
b 4
o ‘.’J“ 1.90947675 GHz
VT2 [T1] -10.82 dB
5 1.90972325 GHz
—10 T
1MAX 1RM
—20|
—30
—40|
=50
76Cwmmmmmummumu\fﬂ M
—70|
-7
Center 1.9096 GHz 300 kHz/ Span 3 MHz
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2.1 CDMA Mode:
2.1.1 lowest frequency— Input

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
@Ref Lvl —-8.62 dBm VBW 100 kHz
8.9 dBm 1.85195491 GHz SWT 14 ms Unit dBm
8.
Yi|rT1) -4.62
1.85195491
g OPE 1.26252505 MHz|
1 VTl [T1] -14.75 dB
-10 1851 5 H
2 VT2 [T1) -179.63 dB
1.85263627 GHz|
-20
1MAX 1RM
-30

>
S

~70 \ilvn'nv.;.n

=

—80]
-91.1
Center 1.852 GHz 500 kHz/ Span 5 MHz
Date: 7.NOV.2014 09:53:10
2.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 30 kHz RE Att 20 dB
Ref Lvl 10.62 dBm VBW 100 kHz
31 dBm 1.85200501 GHz SWT 14 ms Unit dBm
31
41 dB| Offset YilrT1) 1d.62 dB
)
1.85200501 GHz|
20 3 P P
VTl (T1] 1.39 dB
1.85137375 GHz|
10|
VTR (T1] 1.88 dB
T?t, 2 1.85263627 GHz|
0
1MAX 1RM
—10] ) \
-20 g ‘
—30]
ool i A A g AL
=50
-60
—69
Center 1.852 GHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:23:28
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Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvl —-7.97 dBm VBW 100 kHz
8.9 dBm 1.87972445 GHz SWT 14 ms Unit dBm
8.
v ]
1| [T1] .97 dB
N 1.87972445 GHz|
OPE 1.26252505 MHz|
v VTl [T1] -14.62 dB
_10 | 3 56
by 5 VT2 [T1] -14.44 dB
1.88063627 GHz
=20
1MAX 1RM
-30 ’ \
—40| ? ‘
=50
-60 %\A
oo mﬂ@ﬁdwwwk
-80
-91.1
Center 1.88 GHz 500 kHz/ Span 5 MHz
Date: 7.NOV.2014 09:54:21
2.1.4 middle frequency-- Output
Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 10.03 dBm VBW 100 kHz
31 dBm 1.87991483 GHz SWT 14 ms Unit dBm
31
41 dB| Offset YilrT1) 1d.03 4B
-
1.87991]483 GHz|
20 P
VTl [T1] 1.96 dam
v 1.87937375 GHz
10 v
Wwwljt 1o VT2 [T1] 4.12 aB
T 1.88063627 GHz
]
1MAX 1RM
-10 l \
-20| I \
-30
T TRECHPL I T bl b4
-50
-60|
69

Center 1.88 GHz

500 kHz/

Span 5 MHz

Date: 6.NOV.2014 19:24:41
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2.1.5 highest frequency—Input

Marker 1 [T1] RBW 30 kHz RF Att 30 dB
Ref Lvl -8.87 dBm VBW 100 kHz
8.9 dBm 1.90805511 GHz SWT 14 ms Unit dBm
8.
Yi1l[T1) -4.87 dB =
o 1.90805511 GHz
OPE 1.27254509 MHz
1 VTl [T1] -14.85 dB
-10 T 4 A 3 H
T W \b’ VT2 [T1] -19.24 dB
2
1.90864629 GHz
—20]
1MAX 1RM
-30 I
—40| /
=50
o | L 1
- 7ol
-80
-91.1
Center 1.908 GHz 500 kHz/ Span 5 MHz
Date: 7.NOV.2014 09:55:11
2.1.6 highest frequency--Output
Marker 1 [T1] RBW 30 kHz RF Att 20 dB
Ref Lvl 10.18 dBm VBW 100 kHz
31 dBm 1.90791483 GHz SWT 14 ms Unit dBm
31,
41 dB| Offset Y.l [T1] 1d.18 aB
1.90791483 GHz
20 PE Ea 52565—MH
V1l [T1] 1.75 daB
v 1.90737375 GHz|
10
VT2 [T1] 4.73 dB
By 7 1.90863627 GHz
0
1MAX 1RM
-10 / \
—20] I \
-30
bl
s o IAALAWM g Aoy A MAA iy
-50
—60]
—69
Center 1.908 GHz 500 kHz/ Span 5 MHz
Date: 6.NOV.2014 19:25:26
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3.1 WCDMA Mode:
3.1.1 lowest frequency— Input

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
Ref Lvl -10.92 dBm VBW 300 kHz
0 dBm 1.85373146 GHz SWT 5 ms Unit dBm
0
Yi1l[T1) ~1d.92 dB =
1.85373146 GHz
“10 R 1) N
W 4.18837675 MHz|
Tﬁ %2@1] ~17.46 dB
20 1.85090581 GHz|
Vel -14.87 dB
1.85509419 GHz
—30]
1MAX 1RM
-40
-5 | |
*60W“LM
—70]
—80]
-90
-100
Center 1.853 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:50:48
3.1.2 lowest frequency-- Output
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 10.31 dBm VBW 300 kHz
31 dBm 1.85435271 GHz SWT 5 ms Unit dBm
31,
41 dB| Offset Y. [T1] 1d.31 aB
1.85435271 GHz
20 PE 414 5 M
VTl [T1] —d.32 dB
v 1.850920585 GHz
10
. ¥
IJ > 1.85507415 GHz
0
1MAX 1RM
-10
—20]
30y ottt b At W TN P PYEY Y 1 A4
KN WA W W WW’U\
—40|
-50
—60]
—69
Center 1.853 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:06:09
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3.1.3 middle frequency-- Input

Marker 1 [T1] RBW 100 kHz RF Att 30 dB
@Ref Lvl -8.76 dBm VBW 300 kHz
0 dBm 1.87854709 GHz SWT 5 ms Unit dBm
0
Yilrr1) -4.76 dB
: 1.87854709 GHz|

N

1 n 1 P |
-10 t X, B 16833667 VAT
“ﬁ %Z[Tl] -17.41 dB

1.87790581 GHz|

-20
Vrzlir1) -17.42 dB
1.88207415 GHz
=30
1MAX 1RM
-40

Ul L
-70
-80
=90
-100
Center 1.88 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:51:20
3.1.4 middle frequency-- Output
Marker 1 [T1] RBW 100 kHz RE Att 20 dB
Ref Lvl 10.54 dBm VBW 300 kHz
31 dBm 1.88049098 GHz SWT 5 ms Unit dBm
31
41 dB| Offset YilrT1) 1d.54 4B
[ 2]
1.88049098 GHz|
20 4z 5
VTl (T1] -q.06 dB
1
1.87790581 GHz|
10 \ Y
WW [T1] 1.87 aB
L2 1.88209419 GHz|
o i
1MAX \ 1RM
—10]
-20
_ n W
30 WWWMWJJJ \ AN
-40
=50
-60
—69
Center 1.88 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:07:00
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3.1.5 highest frequency—Input

Marker 1 [T1] RBW 100 kHz RF Att 30 aB
Ref Lvl -8.65 dBm VBW 300 kHz
0 dBm 1.90534669 GHz SWT 5 ms Unit dBm
0
Yi1l[T1) -4.65 dB =
% 1.90534669 GHz
, [
10 u‘\ww 13 1.16833667 MAZ
g 20T1] -19.02 dB
o0 1.90492585 GHz|
VreirT1) —17.25 dB
1.90909419 GHz|
-30
1MAX 1RM
-40
-50 ) '1
760LALWMW A"‘ W
Wiy
~70
-80
-90
-100|
Center 1.907 GHz 1 MHzZ/ Span 10 MHz
Date: 6.NOV.2014 19:51:52
3.1.6 highest frequency--Output
Marker 1 [T1] RBW 100 kHz RF Att 20 dB
Ref Lvl 11.37 dBm VBW 300 kHz
31 dBm 1.90552705 GHz SWT 5 ms Unit dBm
31
21 dB| Offset volir1g 1137 am
1.90552705 GHz|
20 PR 4.1 MH

V1l [T1] .62 dB
1.90490581 GHz|

10
WWMW [T1] 4.66 am
2
o 1.90907415 GHz
0

1MAX 1RM

.

=

30 A ARy Akl lv.\w.',«_.b_h

—40|
-50
—60]
—69
Center 1.907 GHz 1 MHz/ Span 10 MHz
Date: 6.NOV.2014 19:09:23
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7.2.9 Oscillation Detection

Test Date:
Test Requirement: FCC Part20.21(e)(8)(ii)(A)
(A) Anti-Oscillation. Consumer boosters must be able to detect and mitigate
(i.e., by automatic gain reduction or shut down), any oscillations in uplink and
downlink bands. Oscillation detection and mitigation must occur automatically
within 0.3 seconds in the uplink band and within 1 second in the downlink band.
In cases where oscillation is detected, the booster must continue mitigation for
at least one minute before restarting. After five such restarts, the booster must
not resume operation until manually reset.
Test Method: KDB 935210 D03 v02r01 Section7.11
EUT Operation:
Status: Test the EUT uplink and downlink were fed back up
Conditions: Normal conditions
Application: Cellular Band RF output ports

Test Configuration:

Donor Port Server Port

' 1

Directional | |||
Coupler / f

’ ¥ EUT al

Coupled Port
from EUT
' 1
" Variabla RF
RF Bandpass Filter ppstuispiRoel Spectrum Analyzer

Figure 8 | Oscillation detection instrumentation test setup
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Connect the EUT set for normal operation to the test equipment as shown in Figure 8 beginning
with the spectrum analyzer on the uplink output side of the RF path, Ensure that the RF coupled
path is connected to the spectrum analyzer,

Note: The band pass filter shall provide sufficient out-of-band rejection o prevent oscillations

Jromt occuwrving in bands not under fest.

Set the spectrum analyzer s center frequency to the center of the band under test. Set the spectrum
analyzer s span to equal or slightly exceed the width of the band under test. Set the spectrum
analyzer for a continuous sweep, max-hold, Set the spectrum analvzer s RBW to at least | MHz
and the VBW to = 3 times RBW.

Decrease the variable attenuator until the spectrum analyzer displays a signal within the band
under test. Using a marker, identify the approximate center frequency of this signal on the max-
hold display, then increase the attenuation by 10 dB. Reset the EUT.

Repeat step 7.11¢) twice to ensure that the center of the signal created by the booster remains
within 250 kHz of the spectrum analyzer s center frequency. If the frequency of the signal is
unstable, ensure that the spectrum analyzer is centered between the frequency extremes observed.
If the signal is wider than 1 MHz, ensure that the spectrum analyzer is centered on the signal by
increasing the resolution bandwidth. Reset the EUT after each oscillation event if necessary, Set
the spectrum analyzer(s sweep trigger level such that it’s just below the peak amplitude of the
displayed oscillation signal from the EUT.

Set the spectrum analyzer to zero-span with a sweep time of 5 seconds, single-sweep with max-
hold. The spectrum analyzer s sweep trigger level in this and subsequent steps shall be the level
identified in step 7.11d).

Decrease the variable attenuator until the spectrum analyzer s sweep is triggered, then increase
the attenuation 10 dB. Reset the EUT,

Reset the zero-span trigger of the spectrum analyzer and repeat step 7.111) twice to ensure that
the spectrum analyzer is reliably triggered, resetting the EUT after each oscillation event if
necessary.

Reset the zero-span sweep trigger of the spectrum analyzer and reset the EUT with a power cycle.
Force the EUT to oscillate by reducing the attenuation.

Use the Marker function of the spectrum analyzer to measure the time from the on-set of
oscillation until the EUT turns off by setting Marker 1 on the leading edge of the oscillation

signal and Marker 2 on the trailing edge. The spectrum analyzer s sweep time may be altered to
improve the time resolution of these cursors,

Capture the spectrum analyzer s zero-span trace for inclusion in the test report.

Repeat steps 7.11b) to 7.11k) for all operational uplink and downlink bands.

Set the spectrum analyzer(s zero-span sweep time for longer than 1 minute and measure the
restart time for each operational uplink and downlink band.

Replace the normal operating EUT for the EUT set-up to support an anti-oscillation test mode,
Set the spectrum analyzer'd zero-span time for a minimum of 120 seconds and a single sweep.
Manually trigger the spectrum analyzer s zero-span sweep and a manually force the booster into
oscillation as in step 7.111).

When the sweep is complete place cursors between the first two oscillation detections and save
the plot for inclusion in the test report, The time between restarts must match the manutacturer(s
timing for the test mode and there can be no more than 5 restarts.

Repeat steps 7.11m) to 7.11q) for all operational uplink and downlink bands,

Test limit:  within 0.3 seconds in the uplink band and within 1 second in the downlink band
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7.2.9.1 Measurement Record:

1.1 Uplink detection time test results
1.1.1 824-849MHz

Delta 1 [T1] RBW 100 kHz REF Att 30 dB
Ref Lvl -44.27 dB VBW 300 kHz
41 dBm 42.084168 ms SWT 1 s Unit dBm
a1
41 dB| Offset
=
30
SGL
20|
10|
1RM
0
—10]
—20]
t_mMNV\.MwMNVV\MI W M A AAMAV AN ANl rsnn]
-30
—40|
-50
_59
Center 835.2 MHz 100 ms/
1.1.2 1850-1910MHz
Delta 1 [T1] RBW 100 kHz RE Att 30 dB
Ref Lvl -41.89 dB VBW 300 kHz
41 dBm 28.056112 ms SWT 1 s Unit dBm
41
41 dB| Offset
30
SGL
20
i
10
1RM
0
-10
-20
iﬁ—-«f—-’\ﬂv " A A b A ARAANA
—30]
-40
=50
_59
Center 1.8593 GHz 100 ms/
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1.2 Downlink detection time test results
1.2.1 869-894MHz

Delta 1 [T1] RBW 100 kHz RE Att 10 dB
Ref Lvl -45.85 dB VBW 300 kHz
21 dBm 130.260521 ms SWT 1 s Unit dBm
21
41 dB| Offset
10
SGL
oy
-10
1RM
—20]
-30
-40
&WW%WMMM  MMAAAAAAAAAMAANA M A AN T AW
=50
-60
—70]
~79
Center 870 MHz 100 ms/
1.2.2 1930-1990MHz
Delta 1 [T1] RBW 100 kHz RE Att 10 dB
Ref Lvl -44.82 dB VBW 300 kHz
21 dBm 110.220441 ms SWT 1 s Unit dBm
21
41 dBf Offset
10|
SGL
N2
—10]
1RM
-20
—30]
—40|
KA VMM el Vatngl” o WM WA A AR et han Ay |
-50
—60]
-70
—79
Center 1.96 GHz 100 ms/
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1.3 Uplink restart time test results
1.3.1 824-849MHz

Delta 1 [T1] RBW 1 MHz REF Att 30 dB
Ref Lvl -0.00 dB VBW 3 MHz
41 dBm 68.537074 s SWT 100 s Unit dBm
41
41 dB| Offset
30
SGL
20— +
I i
10|
1RM
0
—10]
-20
—30]
-40
-50
_59
Center 836.5 MHz 10 s/
1.3.2 1850-1910MHz
Delta 1 [T1] RBW 1 MHz RF Att 30 dB
Ref Lvl 0.00 dB VBW 3 MHz
41 dBm 70.340681 s SWT 100 s Unit dBm
41,
41 dB[ Offset
[ A ]
30
SGL
20—+ -
10|
1RM
0
—10]
—20]
-30
—40|
-50
_59
Center 1.88 GHz 10 s/
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1.4 Downlink restart time test results
1.4.1 869-894MHz

Delta 1 [T1] RBW 1 MHz RF Att 10 dB
Ref Lvl -0.01 dB VBW 3 MHz

21 dBm 70.941884 s SWT 100 s Unit dBm

21

41 dB| Offset

10

-10

1RM

-20

-30]

—40|

=50

-60]

=70

—79|

Center 881.5 MHz 10 s/

1.4.2 1930-1990MHz

Delta 1 [T1] RBW 1 MHz REF Att 10 dB
Ref Lvl -0.00 dB VBW 3 MHz

21 dBm 70.541082 s SWT 100 s Unit dBm

21

41 dB| Offset

10

SGL

-10]

1RM

-20]

-30

—40

-50

-60

=70

~79

Center 1.96 GHz 10 s/
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1.5Uplink restart Count test results
1.5.1 824-849MHz

Marker 1 [T1] RBW 1 MHz RE Att 30 dB
Ref Lvl 17.27 dBm VBW 3 MHz
41 dBm 7.014028 s SWT 500 s Unit dBm
41
41 dB| Offset
30
SGL
20
] n
10
1RM
0
-10
-20
—30]
-40
=50
_59
Center 836.5 MHz 50 s/
1.5.2 1850-1910MHz
Marker 1 [T1] RBW 1 MHz RE Att 30 dB
Ref Lvl 17.00 dBm VBW 3 MHz
41 dBm 3.006012 s SWT 500 s Unit dBm
a1
41 dBf Offset
[ A ]
30
SGL
20k
10|
1RM
0
—10]
—20]
-30
—40|
-50
_59
Center 1.88 GHz 50 s/
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1.6 Downlink restart Count test results
1.6.1 869-894MHz

Marker 1 [T1] RBW 1 MHz RE Att 10 dB
Ref Lvl -1.78 dBm VBW 3 MHz
21 dBm 11.022044 s SWT 500 s Unit dBm
21
41 dB| Offset
10
0
-10
1RM
—20]
-30
-40
=50
-60
—70]
~79
Center 881.5 MHz 50 s/
1.6.2 1930-1990MHz
Marker 1 [T1] RBW 1 MHz RE Att 10 dB
Ref Lvl -2.03 dBm VBW 3 MHz
21 dBm 11.022044 s SWT 500 s Unit dBm
21
41 dBf Offset
[ A ]
10|
SGL
C ﬂ
—10]
1RM
-20
—30]
—40|
-50
—60]
-70
—79
Center 1.96 GHz 50 s/
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1.Test in the uplink for detection time:
Frequency band Measured Time Limit
(MH) mS) mS) Results
824-849MHz 421 300 Pass
1850-1910MHz 28.1 300 Pass
2.Test in the downlink for detection time:
Frequency band Measured Time Limit Over limit
(MHz2) (mS) (mS)
869-894MHz 130.2 1000 Pass
1930-1990MHz 110.2 1000 Pass
3.Test in the uplink for restart time:
Frequency band Measured Time Limit Over limit
(MHz) (S) (S)
824-849MHz 68.5 260 Pass
1850-1910MHz 70.3 260 Pass
4.Test in the downlink for restart time:
Frequency band Measured Time Limit Over limit
(MHz) (S) (S)
869-894MHz 70.9 260 Pass
1930-1990MHz 70.5 260 Pass
5. Test in the uplink for restart count
Frequency band Restart Limit Over limit
(MHz) (S) (S)
869-894MHz 3 <5 Pass
1930-1990MHz 3 <5 Pass
6. Test in the downlink for restart count
Frequency band Restart Limit Over limit
(MHz) (S) (S)
869-894MHz 3 <5 Pass
1930-1990MHz 3 <5 Pass
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7.2.10 Radiated Spurious Emissions

Test Date:

Test Requirement: FCC part 22.917(a) & FCC part 24.238(a)
22.917(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
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

Test Method: FCC part 2.1053

ANSI/TIA-603-C-2004
EUT Operation:

Status: Drive the EUT to maximum output power.
Conditions: Normal conditions
Application: Enclosure

Test Configuration:
9 kHz to 30 MHz emissions:

0.6m Loop Antenna

| AE | EUT

.
! - T
I
(Turntable) Ground Reference Plane
[
Test Receiver
@ 0, O
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30MHz to 1GHz emissions:

NANAANNNAANANVANAANNANY

' Antenna Tower
Antenna
.I' :--:' a!ii .

; LT
| [—= 4 ;"!I
(Turntable) | 5 :

Hlem

VWA
AVAVATAVAATAVAVATAVAA

1GHz to 40GHz emissions:

Antenna Tower
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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:

FormmT T T

l Test i

i Modulation Antenna l

! Source |
|

| :

: |

I Standard |

|

! EUT Transmitter ' Test )

| Load ! Receiver
|

| |

I I

' |

' |

I I

' |

STANDARD TEST SITE

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.
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S u bahtutu::un Test
Antenna  Antenna

RF SIGMAL Test
GEMERATOR Receiver
TURMTABLE
:L STANDARD TEST SITE

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.

I) 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: It is permissible to use other antennas provided they can be referenced to a dipole.

NOTE: 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
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7.2.10.1Measurement Record:

No emissions were detected within 20dB below the limit for the Downlink direction.

No emissions were detected within 20dB below the limit for the Uplink direction.

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 & Uplink.

The spectrum was searched from 9KHz to 26GHz (10th Harmonic) for downlink & Uplink;

This document is issued by the Company sub]ect to its General Condltlons of Service printed i on request or ible at www.sgs. com/terms and condltlons htm and, for electronlc
format documents, subject to Terms and C for El D at www.sgs. com/terms_e-documenthtm. Attention is drawn to the li ion of liability, i and jur

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 Ilmns of Cllenl s
instructions, if any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their rights and obligati under the tr

Th|s cannot be rep except in full, without prior written app of the Company. Any ized alteration, forgery or falsification of the content or appearance of this

ma p to the fullest extent of the law.
Unless othermse slated lhe results shown in this test report refer only to the sample(s) tested and such sample(s) are retained for 90 days only.



SGS-CSTC Standards Technical Services Co., Ltd.

e Report No.: GZEM140600267901
Page: 116 of 120

8 Photographs - Test Setup

30MHz ~ 1GHz Radiated Emission

Above 1GHz Radiated Emission
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9 Photographs - EUT Constructional Details
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--The End of Report--
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