B..

RF Test Report

For

Applicant Name: Xinchen Shenzhen Trading Co., Ltd.
Room 409, Building C, No. 195 Shangwu Avenue, Shangwu

Address: Community, Shiyan Street, Bao’an, District, Shenzhen
EUT Name: Cell Phone Signal Booster
Brand Name: N/A
Model Number: 17Y
Series Model Number: Refer to section 2
Issued By
Company Name: BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park,
Address: Tantou Community, Songgang Street, Bao'an District, Shenzhen,
China
Report Number: BTF240608R00201
Test Standards: 47 CFR Part 20.21
Test Conclusion: Pass
FCC ID: 2BHHQ17Y
Test Date: 2024-06-12 to 2024-07-10
Date of Issue: 2024-07-10

Prepared By:

Date:

Approved By:

Date: 2024-07-10

Note: All the test results in this report only related to the testing samples. Which can be duplicated completely for the legal use with approval of
applicant; it shall not be reproduced except in full without the written approval of BTF Testing Lab (Shenzhen) Co., Ltd., All the objections should be
raised within thirty days from the date of issue. To validate the report, you can contact us.

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 1 of 148
BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China



LAB

Test Report Number: BTF240608R00201

Revision History

Version

Issue Date

Revisions Content

R VO

2024-07-10

Original

Note: Once the revision has been made, then previous versions reports are invalid.

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China

Page 2 of 148




i
B Test Report Number: BTF240608R00201
LAB

Table of Contents

1 INTRODUGCTION ... iiiircierrssmrersssse s sssmressssss e s sssse e eassns e e ssssseesasnsesasansessassnsesasansessssnnessasansenessnnensnsansenasan 5
1.1 Identification of Testing Laboratory ..........cccccciiiiminnir e 5
1.2 Identification of the Responsible Testing Location ..........cccccvviiiinniimiiniinns e 5
IR TR Y 4 1 Lo 10 o e =Y 5 1= | 5
2 PRODUCT INFORMATION ... ieiicerer e scersssmeessssms e s s same s ssssme e s sssmne s s ssmeessssmnes s smnesasssnenssssmsessssnnensssnnnnns 6
2.1 Application INfOrmation ... an 6
2.2 Manufacturer INfOrmation ... 6
2.3 Factory INformation ... 6
2.4 General Description of Equipment under Test (EUT)...cccccooicccmiiiinccccecrrees e e sseeee e 6
2.5 Technical INfOrmation ...........ooo i e e e e s 6
3 SUMMARY OF TEST RESULTS ......ooiicciiiictesiccetessssmeessssms e s s s ssne s ssssms e s sssms e s ssssnesssssmeessssnsenssssnesssssnsnssssnnens 8
B T N =153 0.3 T3 e F- T o I3 8
B U L VoY =TT 3T o N =Y OSSR 8
3.3  Summary of Test RESUIL........coo i sr e e n e s 8
4 TEST CONFIGURATION ......ooiiiciiiiccitsiscstessssss e s sssne e ssssns e e ss s e e sssane e sessnn e e sassnsesassnsenssssnsesasannenassnnensassnnenanan 9
41 Test EQUIPMENt LISt ...ttt s s s s s s s s s s s nmnmnmnmnmnnenennnnnnnns 9
4.2 Test Auxiliary EQUIPMENL......... et er e s e s e s s s s s s s s mmnnns 10
5 RADIO SPECTRUM MATTER TEST RESULTS (RF) ..cceocierercerreeeersssceres e e e ssse s e e e s e 1
5.1 Authorized Frequency Band Verification..........ccccocciiiiiiiinisnncn s 1
ST P O U B IR @ o= = 1o ] o PRSP 11
SRt I =] I - - SRR 11
L0 | F= 13 011 T4 0 2 1= 17
I B = U R D @ o T=T = 1] o O P TSP PUPRTN 18
5.2.2 TestData. ............. W0 B T 18
5.3 Maximum Booster Gian Computation .........ccccccccoriiiiiiicccccrrrr e s 38
ST T B U B I @ o T= = 1o ] o A PR 38
TR 0 =1 B - - 38
5.4 Intermodulation Product ... cecr s semr s s 39
oI I = U R B @ o =T = 1] o OO URRRROPPUPUPRPN 39
B5.4.2  TeSt Data: ... e e e e e e e s eaa s 39
5.5 Out Of Band EMISSIONS ......cooicciiiiciiriccce e ccee s s sne s s sce s s sme e s s s e s me e s smn s s s s e smme e e s e e e e smnnes 40
ST T B = U B IO o= = 1o ] o A RSP 49
5:5:2 TestDatad-—-t00.. . 000 el - A0 e LT T 49
5.6 Spurious Emissions At Antenna Terminals ........cccccoicccecminiiicccssmr e e 50
5.6.1  E.U.T. OPEIAtiON: ..ottt et e s e e et e e s e b e e e nb e e e ennes 67
G =] B - - S 67
LR A | Lo T L= = T 4T 83
I A T = U T D @ o T=T = 1] o SRR OPPUPUPRRN 85
B.7.2 TSt Data: ... e e e e e s reeaa s 85
5.8  UPIiNK IN@CHIVItY ...ooiiiiiiiiiii it 929
B5.8.1  E.U.T. OPEration: ... .ceeiiiiiie ettt ettt et st e st e e e b e e s e e e s e nre e e seanes 99
5:8t2 TestDatag...- . | TR, o 8 SR o ST T 99
L T V£ T4 F 1 o] (=T = e T T3 =Y - 1o 101
e I = U R B @ o =T = 1] o OO RRRR OO PUPRR 104
R 11! g B T = LSRR 104
510 Occupied Bandwidth.........cccco i csese s sssse e s sne e e e s mnn e e e e e s e mnmn e e e e snnnn 107
ST P O O IR @ o =T - i o o USRS 110
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 3 of 148

BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China



i
B Test Report Number: BTF240608R00201
LAB

B.10.2 TSt Data: ..o e e e e e e e e e e aaaaaaaaaaaaaaaaaaaas 110

5.11  Oscillation DetecCtion ... snr e s snr e e e s mnn e e e e e s e s mnmn e e e e snnnnn 112
o0t B Pt O S O R D @ o =Y = 1T o SO ST RPRP 121

o TRt 7 1= G I - | - PSSP 121

512 Radiated SpPUrious EMISSIONS ........ccccciiiiiiiiiiiirrriissssmrr s sssssssnr e ss s ssss s s s s s s snmn e e s s sssssnmnnes 136
ST 2 B O IR @ o =T - i o o USROS 136

5.12.2 WestPata:......5...... DU b S S R L S 136

6 TEST SETUP PHOTOS ......ccooiciiiiiiiiiieierrsrsrssssssssssssssssssssssssssssssssssssnsnnssmmsmsssssnsssssssenenseeenenenereeereeeeeeeeenes 137
7 0 I o (0 0 10 141
Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 4 of 148

BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China



i
B Test Report Number: BTF240608R00201
LAB

1 Introduction
1.1 Identification of Testing Laboratory

Company Name: BTF Testing Lab (Shenzhen) Co., Ltd.

Address: F101, 201 and 301, Building 1, Block 2, Tarjtou Industrial Par_k, Tantou
Community, Songgang Street, Bao'an District, Shenzhen, China

Phone Number: +86-0755-23146130

Fax Number: +86-0755-23146130

1.2 Identification of the Responsible Testing Location

Company Name: BTF Testing Lab (Shenzhen) Co., Ltd.

Address: F101, 201 and 301, Building 1, Block 2, Tar]tou Industrial Par_k, Tantou
Community, Songgang Street, Bao'an District, Shenzhen, China

Phone Number: +86-0755-23146130

Fax Number: +86-0755-23146130

FCC Registration Number: | 518915

Designation Number: CN1330

1.3 Announcement

(1) The test report reference to the report template version vO0.

(2) The test report is invalid if not marked with the signatures of the persons responsible for preparing,
reviewing and approving the test report.

(3) The test report is invalid if there is any evidence and/or falsification.

(4) This document may not be altered or revised in any way unless done so by BTF and all revisions are duly
noted in the revisions section.

(5) Content of the test report, in part or in full, cannot be used for publicity and/or promotional purposes without
prior written approval from the laboratory.

(6) The laboratory is only responsible for the data released by the laboratory, except for the part provided by
the applicant.
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2 Product Information

2.1 Application Information

Company Name:

Xinchen Shenzhen Trading Co., Ltd.

Address:

Room 409, Building C, No. 195 Shangwu Avenue, Shangwu Community, Shiyan

Street, Bao’an, District, Shenzhen

2.2 Manufacturer Information

Company Name:

Xinchen Shenzhen Trading Co., Ltd.

Address:

Room 409, Building C, No. 195 Shangwu Avenue, Shangwu Community, Shiyan

Street, Bao’an, District, Shenzhen

2.3 Factory Information

Company Name:

Xinchen Shenzhen Trading Co., Ltd.

Address:

Room 409, Building C, No. 195 Shangwu Avenue, Shangwu Community, Shiyan

Street, Bao’an, District, Shenzhen

2.4 General Description of Equipment under Test (EUT)

EUT Name: Cell Phone Signal Booster
Test Model Number: 17Y
Series Model Number: N/A

2.5 Technical Information

Power Supply:

DC 12V from Switching Power Supply

Switching Power Supply:

MODEL: XSE-1202000NUS
INPUT: 100-240V~ 50/60Hz, 0.8A Max
OUTPUT: 12V=2000mA

Operation Frequency:

Frequency Uplink (MHZz) Downlink (MHz)
Cellular 824-849 869-894
Lower A-E Blocks 699-716 729-746
700 MHz Upper C Block 777-787 746-756
Broadband PCS 1850-1907 1930-1987

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
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Mode Frequency (MHz) Antenna Gain(dBi) Cable loss(dB)
824-849 10 3
699-716 10 3
Uplink
777-787 10 3
1850-1907 10 3
869-894 9 3
729-746 9 3
Downlink
746-756 9 3
1930-1987 9 3

Note:

#: The antenna gain provided by the applicant, and the laboratory will not be responsible for the accumulated
calculation results which covers the information provided by the applicant.
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3 Summary of Test Results

3.1 Test Standards

Test Report Number: BTF240608R00201

The tests were performed according to following standards:

47 CFR Part 20.21: Signal boosters

935210 D03: Wideband Consumer Signal Booster Measurement Guidance

3.2 Uncertainty of Test

Item Measurement Uncertainty
RF output power, conducted 0.63 dB

Conducted spurious emissions 0.94 dB

Radiated emissions ( <1 GHz) 4,12 dB

Radiated emissions (> 1 GHz) 4.16 dB

Occupied Channel Bandwidth 69 KHz

Frequency Stability 0.4 KHz

Temperature 0.82 °C

Humidity 4.1 %

The following measurement uncertainty levels have been estimated for tests performed on the EUT as
specified in CISPR 16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately

the 95% confidence level using a coverage factor of k=2.

3.3 Summary of Test Result

Item Standard Result
Authorized Frequency Band Verification Part 20.21(e)(3) Pass
Maximum Power E:E gg:g}gg;g;(l)m)’ Part 20.21(e)(8)(i)(B). Pass
Maximum Booster Gian Computation E:E gg:g]gg;gi;(l)(c)(z)’ Part 20.21(e)(8)(I)(B). Pass
Intermodulation Product Part 20.21(e)(8)(i)(F) Pass
Out Of Band Emissions Part 20.21(e)(8)(i)(E) Pass
Spurious Emissions At Antenna Terminals Part 2.1051 Pass
Noise Limit Part 20 21EXNNA). Part 20 21(XENH) pass
Uplink Inactivity Part 20.21(e)(8)(i)(I), Part 20.21(e)(4) Pass
Variable Booster Gain Part 20.21(e)(8)(i)(C)(1), Part 20.21(e)(8)(i)(H) Pass
Occupied Bandwidth Part 2.1049 Pass
Oscillation Detection Part 20.21(e)(8)(ii)(A), Part 20.21(e)(5) Pass
Radiated Spurious Emissions Part 2.1053 Pass
Spectrum block filtering test procedure Part 20.21(e)(8)(i)(B), Part 20.21(e)(3) N/A

Note:1. PASS: Test item meets the requirement.

2. Fail: Test item does not meet the requirement.
3. N/A: Test case does not apply to the test object.
4. The test result judgment is decided by the limit of test standard.

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
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4 Test Configuration

4.1 Test Equipment List

Test Report Number: BTF240608R00201

Conducted Method Test

Description Manufacturer Model Serial No. Cal. Date Cal. Due | Use
MXA Signal Analyzer KEYSIGHT N9020A | MY50410020 | 2023.11.24 | 2024.11.23
WIDEBAND RADIO
COMMNUNICATION Rohde & Schwarz CMW500 161997 | 2023.11.24 | 2024.11.23
TESTER
ESG VECTOR SIGNAL .
e TOR Agilent E4438C | MY45094854 | 2023.11.24 | 2024.11.23
MXG Vector Signal Agilent N5182A | MY46240163 | 2023.11.24 | 2024.11.23
Generator
. . Dongguan Tongmen
Adjustable Direct Current | o\ i Technology | etm-6050c | 20211026123 | 2023.11.25 | 2024.11.24
Regulated Power Supply
Co., LTD
Programmable constant
temperature and humidity ZZCKONG ZZ-K02A | 20210928007 | 2023.11.24 | 2024.11.23
box
RF Control Unit TST TST-Full S01 / /
RF Test software TST V2.0 / / /
Radiated Method Test
Description Manufacturer Model Serial No. Cal. Date Cal. Due | Use
SIGNAL ANALYZER | ROHDE&SCHWARZ FSQ40 100010 | 2023.11.24 | 2024.11.23
EMI TEST
PR ROHDE&SCHWARZ ESCI7 101032 | 2023.11.24 | 2024.11.23
rodic SCHWARZBECK VULB 9168 01328 | 2023.11.28 | 2024.11.27
Horn Antenna SCHWARZBECK BBHA9170 01157 | 2023.11.28 | 2024.11.27
POSITIONAL
SN SKET PCI-GPIB / / /
RE Cable REBES Talent UF2-NMNM-10m | 21101570 | 2023.11.24 | 2024.11.23
RE Cable REBES Talent UF2-NMNM-2.5m | 21101573 | 2023.11.24 | 2024.11.23
RE Cable REBES Talent UF2-NMNM-1m | 21101576 | 2023.11.24 | 2024.11.23
Claugieabls Schwarzbeck N/SMA 0.5m 517386 | 2024.03.24 | 2025.03.23
Multiflex 141
RE Cable Talent Microwave A4o-|a._913mz.92 22080539 | 2023.11.24 | 2024.11.23
RE Cable Talent Microwave A81'S1'\mMNM' 22080538 | 2023.11.24 | 2024.11.23
Preamplifier SCHWARZBECK BBV9744 00246 | 2023.11.24 | 2024.11.23
Horn Antenna Schwarzbeck BBHA9120D 2597 2024.05.22 | 2025.05.21
Sipachand Schwarzbeck BBVO718D 00008 | 2024.03.24 | 2025.03.23
Preamplilifier

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
BTF Testing Lab (Shenzhen) Co., Ltd.
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4.2 Test Auxiliary Equipment

The EUT was tested as an independent device.
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Test Report Number: BTF240608R00201

5 Radio Spectrum Matter Test Results (RF)

5.1 Authorized Frequency Band Verification

Test Requirement:

This test is intended to confirm that the signal booster only operates on the CMRS
frequency bands authorized for use by the NPS. In other words, the signal booster
shall reject amplification of other signals outside of its passband.

In addition, this test will identify the frequency at which the maximum gain is
realized within each CMRS operational band, which then serves as a basis for
subsequent tests.

Test Setup:

RF Attenuator

(if required) i

5

Spectrum Analyzer Signal Generator

Procedure:

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.

b) Set the spectrum analyzer resolution bandwidth (RBW) for 100 kHz with the
video bandwidth (VBW) = 3 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 1MHz.

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 is 3 dB below the level noted
above, then manually reset the EUT (e.g., cycle ac/dc power).

h) Reset the spectrum analyzer span to 2 the width of the CMRS band under
test. Adjust the tuned frequency of the signal generator to sweep 2 the width of
the CMRS band using the sweep function. The AGC must be deactivated
throughout the entire sweep.

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

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

k) Repeat 7.1c) to 7.1j) for all operational uplink and downlink bands.

5.1.1 E.U.T. Operation:

Operating Environment:

Temperature: 25.8 °C

Humidity: 49.9 %

Atmospheric Pressure: 1010 mbar

5.1.2 Test Data:
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Frequency(MHz) | FL(MHz) Fr(MHz) Mark1mnz/Level(dBm) | Mark2un./Level(dBm) Result
UL824-849 824 849 824/7.924 849/8.860 PASS
UL699-716 699 716 699/9.732 716/6.093 PASS
UL777-787 777 787 777/9.190 787/10.734 PASS

UL1850-1907 | 1850 1907 1850/14.945 1907/1.157 PASS
DL869-894 869 894 869/6.962 894/3.462 PASS
DL729-746 729 746 729/7.934 746/6.446 PASS
DL746-756 746 756 746/4.454 756/-0.527 PASS

DL1930-1987 | 1930 1987 1930/15.614 1987/7.778 PASS

Total or partial reproduction of this document without permission of the Laboratory is not allowed.
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plink: 824MHz-849MHz

Cellular: U

Agilent Spectrum Analyzer - Swept SA

SEMSE:INT|

Avg Type: Log-Pwr
Avg|Hold:> 1004100

1 Trig:Free Run

PNO: Fast L)
IFGain:Low Atten: 10 dB

Ref Offset 30 dB
Ref 30.00 dBm

|
I
|
|
T
|
|

~ Span 50.00 MHz

#Res BW 100 kHz #VBW 300 kHz Sweep 4.800 ms (1001 pts)

MKH MODE TRC| SCL FUNCTION FUNCTION %I1DTH FUMCTION YALUE &

* T
824.00 MHz 7.924 dBm
49.00 MHz 8.860 dBm
| 826.95MHz] 11.600 dBm
1

III-
1] f]

Frequency

Auto Tune

Center Freq
836.500000 MHz

StartFreq
811.500000 MHz

StopFreq
861.500000 MHz

CF Step
5.000000 MHz
Man

Freq Offset
0Hz

STATUS

SEMNSE:INT| ALIGN AUTO
Avg Type: Log-Pwr

Avg|Hold:>100/100

| 10:48:00 AM JUl03, 2024

Center Freq 881.500000 MHz
PNO: Fast )
IFGain:Low

Trig: Free Run
Atten: 10 dB

Ref Offset 30 dB
Ref 30.00 dBm

|
|
J
|
|
|
|
\

~ Span 50.00 MHz
Sweep 4.800 ms (1001 pts)

Center 881.50 MHz
Res BW 100 kHz

#VBW 300 kHz

MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUMCTION VALUE

1 III--___
|  89400MHz|  3462dBm| [ [ |

3 III-II___
- rrr - ¢ ;]
_—___

r - ]
_____

Frequency

Auto Tune

Center Freq
881.500000 MHz

StartFreq
8566.500000 MHz

stop Freq
906.500000 MHz

CF Step
5.000000 MHz

Auto Man

Freq Offset
0Hz
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Lower A-E Blocks: Uplink: 699MHz-716MHz

Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO!
Avg Type: Log-Pwr

Frequency

Center Freq 707.500000 MHz

PNO: Fast L, Trig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 10 dB
Py — Mkr3 705.426 MHZ Auto Tune
Ref 30.00 dBm _ .. 1.904 dBmi I
’ ‘ 1
} Center Freq
J 707.500000 MHz
i [—
1 StartFreq
‘ 690.500000 MHz
'1 |
\ StopFreq
‘ 724.500000 MHz
| | | |
Span 34.00 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 3.267 ms (1001 pts) 3.400000 MHz
MKR MODE TRC SCL x it FUNCTION FUNCTION WIDTH FUNCTION WALUE =~ &~ m Man
I
N 1 f]  716000MHz| 6053 dBm|
| N [ Freq Offset
I -

10

1 - [ [ [ &

< >
MSG STATUS

Lower A-E Blocks: Downlink: 729MH-746MHz

SEMNSE:INT| ALIGN AUTO | 10041134 AM Jul
Avg Type: Log-Pwr

Frequency

PNO: Fast L, Trig:FreeRun Avg|Held:>100/100
IFGain:Low Atten: 10 dB
Auto Tune
_— 1©
Center Freq
737.500000 MHz
[
StartFreq
720.500000 MHz
|
Stop Freq
754.500000 MHz
Center 737.50 MHz Span 34.00 MHz CF Step
#Res BW 100 kHz Sweep 3.267 ms (1001 pts) 3.400000 MHz
MKR MODE TRC| 5CL bl v FUNCTION FUNCTION WIDTH FUNCTION WALUE ﬂ Man
@ N 1]f|  79000MHz|  7es4dem| | | M|
Pl N | | 746000MHz|  6446dBm| | | ]
Bl N [1[f|  7419%0MHz|  18358dBm| | [ Freq Offset
g - " " "‘—— " 0 bz
6
7
8
9
10
1
<
MSG STATUS
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700 MHz Upper C Block: Uplink: 777MHz-787MHz

Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGHAUTO  |D1:56:14 PM
Avg Type: Log-Pwr

TracelDetector

Center Freq 782.000000 MHz

PNO: Fast L, Trig:FreeRun Avg|Hold:>100/100
IF Gain:Low Atten: 10 dB Select Trace
>
Ref Offset 30 dB 4
Ref 30.00 dBm ) ) N —
| |
W Clear Write
} Trace Average
| | [
} Max Hold
‘ I | | | —
Span 20.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.933 ms (1001 pts) Min Hold
MKR MODE TRC| SCL bes i FUNCTION FUMCTION IDTH FUMCTION WALUE
1 I 777.00 MHz 9.190 dBm ——
2 I 787.00 MHz 10.734 dBm -
< N | 790.64 MHz 11.738 dBm ViewBlank |
P T
Trace On
1

Agilent Spectrum Analyzer - Swept SA
RF [S09  AC | SENSE:INT|

Center Freq 751.000000 MHz

PNO: Fast C,) Trig: Free Run
IFGain:Low Atten: 10 <B

Avyg Type: Log-Pwr
Avg|Hold:> 100100

Ref Offset 30 dB
Ref 30.00 dBm

Center 751.00 MHz ] ] B ) B "~ Span 20.00 MHz
Sweep 1.933 ms (1001 pts)

MER MODE THE EEL FUNCTION FUNCTION WIDTH FUNCTIOM VALUE & | (===
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LAB

Broadband PCS: Uplink: 1850MHz-1907MHz

Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGNAUTO  |D1:52:33PM
Avg Type: Log-Pwr

Frequency

Center Freq 1.878500000 GHz

PNO: Fast L, Trig:FreeRun Avg|Hold:>100/100
IFGain:Low Atten: 10 dB
Auto Tune
Ref Offset 30 dB
aw  Rerdo00dBm: 0 0000 0 000 0 0 0 000
T Center Freq
J 1.878500000 GHz
‘ [
} StartFreq
‘ 1.821500000 GHz
| |
\ StopFreq
‘ 1.935500000 GHz
Center 1.87850 GHz Span 114.0 MHz CF Step
#Res BW 100 kHz #VBW 300 kHz Sweep 10.93 ms (1001 pts) 11.400000 MHz
MKR MODE TRC) SCL b L FUNCTION FUMCTION WwIDTH FUMCTION WALUE =~ Al L
i N R
P N |
&N N | Freq Offset
I A 0Hz

Agilent Spectrum Analyzer - Swept SA
RF [S09  AC | SENSE:INT|

Center Freq 1.958500000 GHz

PNO: Fast C,) Trig: Free Run
IFGain:Low Atten: 10 <B

Avyg Type: Log-Pwr
Avg|Hold:> 100100

MKr2 1.987 00 GHz
Ref 30.00 dBm ] ” 7778 dBmj

|
|
J
|
1
|
|
|

Center 1.95850 GHz ] ] B ) B ~Span 114.0 MHzZ
#VBW 300 kHz Sweep 10.93 ms (1001 pts)

MER MODE THE EEL FUNCTION FUNCTION WIDTH FUNCTIOM VALUE & | (===
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5.2 Maximum Power

Test Requirement:

The following procedures shall be used to demonstrate compliance to the signal
booster power limits and requirements as specified in §20.21(e)(8)(i)(D) and
§20.21(e)(8)(i)(B) for Wideband Consumer Signal Boosters (i.e., a maximum uplink
composite power level of 1 watt (30 dBm) conducted power and EIRP, a maximum
downlink power level of 0.05 watt (17 dBm) conducted power and EIRP, and a
conducted uplink power output that is at least 0.05 watt (17 dBm) for each band of
operation).

1) Compliance to authorized EIRP limits must be shown using the highest gains
from the list of antennas, cabling and coupling devices authorized by the
manufacturer for use with the consumer booster.

2) In addition, the maximum power levels measured in this procedure will be
utilized in calculating the maximum gain as described in the next section.

3) The frequency with the highest power level in each operational band as
determined in section 7.1 is to be measured discretely by applying the following
procedure utilizing the stated emission and power detector types independently.

4) Use a signal generator to create a pulsed CW signal with a pulse width of 570
psec and a duty cycle of 12.5% and measure utilizing the burst power function of
the measuring instrument.

5) Use a signal generator to create an AWGN signal with a 99% Occupied
Bandwidth of 4.1 MHz and measure utilizing the channel or band power function
of the measurring instrumentation.

6) All modes of operation must be verified to maintain operation at the maximum
uplink and downlink test levels per device type as defined in section 5.4.

Limit:

Gain: Fixed Booster maximum gain shall not exceed 6.5 dB + 20Log10(Frequency)
Where, Frequency is the uplink mid-band frequency of the supported spectrum bands in
MHz.

Conducted Output Power: 17dBm<Pupiink Pdonwiink<17dBm.

EIRP: Uplink<30dBm, Donwlink<17dBm.

Test Setup:

RF Attenuator

(if required) i

5

Spectrum Analyzer Signal Generator

Procedure:

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.

b) Configure the signal generator and spectrum analyzer for operation on the
frequency determined in 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.

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

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; i.e., no further increase in output power as input power is increased).

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

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

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

1) Set RBW=100kHz for AWGN signal type, or 300kHz for CW or GSM signal type.

2) Set VBW = 3*RBW.

3) Select either the BURST POWER or CHANNEL POWER measurement mode,
as required for each signal type. For AWGN, the channel power integration
bandwidth shall be the 99% OBW of the 4.1 MHz signal.

4) Select the power averaging (rms) detector.

5) Affirm that the number of measurement points per sweep = (2*span)/RBW.
NOTE-This requirement does not apply for BURST power measurement mode.

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

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

8) Record the measured power level Pout, with one set of results for the GSM or
CW input stimulus, and another set of results for the AWGN input stimulus.

h) Repeat step g) while increasing the signal generator amplitude in 2 dB steps
until the maximum input level indicated in 5.5 is reached. If the booster has shut
down at any point during the input power steps, it should be noted and step g)
shall be repeated at an input level 1 dB less than that found to cause the
shutdown. The test report shall include either a statement describing that the
device complies at 10 dB above AGC or at the 5.5 power levels, or a table
showing compliance at the additional input power(s) required.

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

j) Provide tabulated results in the test report.

5.2.1 E.U.T. Operation:

Operating Environment:

Temperature: 25.8 °C

Humidity: 49.9 %

Atmospheric Pressure: 1010 mbar

5.2.2 Test Data:
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Max. Gain
Frequency(MHz) | Signal Type Pre AGC Conducted Gain(dB) Gain Limit
Input Level Output Level (dB)
(dBm) (dBm)

Cellular UL Ccw -38 18.77 56.77
AWGN -38 18.59 56.59 64.00

Lower A-E CW -36 23.56 59.56
Blocks UL AWGN -36 22.89 58.89 63.49

700 MHz Upper CW -35 25.86 60.86
C Block UL AWGN -35 25.37 60.37 64.36
Broadband PCS CW -38 21.89 59.89 71.97

UL AWGN -38 20.88 58.88

Cellular DL CW -47 15.29 62.29
AWGN -47 14.72 61.72 65.40

Lower A-E CW -45 13.59 58.59
Blocks DL AWGN -45 11.94 56.94 63.86

700 MHz Upper CW -47 14.00 61.00
C Block DL AWGN -47 11.98 58.98 64.01
Broadband PCS CW -48 15.86 63.86 72.33

DL AWGN -48 13.61 61.61

Remark: Fixed Booster maximum gain shall not exceed 6.5 dB + 20 Log10 (Frequency), where Frequency is
the uplink mid-band frequency of the supported spectrum bands in MHz.
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Max. Input level

Frequency(MHz) Signal Type Max. Input Conducted Conducted Conducted&
Level Output Level Output Power EIRP Power
(dBm) (dBm) Limit (dBm) Limit (dBm)
Cellular UL CW -37 29.00
AWGN -37 27.03
Lower A-E Blocks CwW -38 27.96 >17dBm <30dBm
UL AWGN -38 24.29
700 MHz Upper C CW -35 25.81
Block UL AWGN -35 23.94
Broadband PCS cw -34 29.49
UL AWGN -34 28.26
Cellular DL CW -41 16.45
AWGN -41 15.41
Lower A-E Blocks Ccw --43 15.18 N/A <17dBm
DL AWGN -43 13.80
700 MHz Upper C CW -45 16.18
Block DL AWGN -45 13.76
Broadband PCS cw -46 15.90
DL AWGN -46 15.05
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Max. Output level

Frequency(MHz) Signal | Conducted Max Cable EIRP Conducted | Conducted&

Type Output Antenna Loss (dBm) Output EIRP Power

Level Gain (dB) Power Limit (dBm)

(dBm) (dB) Limit
(dBm)
Cellular UL Cw 18.70 10 3 25.70
AWGN 18.47 10 3 25.47
Lower A-E Blocks UL Cw 21.05 10 3 28.05 | >17dBm | <30dBm
AWGN 20.58 10 3 27.58
700 MHz Upper C Cw 20.41 10 3 27.41
Block UL AWGN 20.47 10 3 27.47
Broadband PCS UL Cw 21.89 10 3 28.89
AWGN 20.88 10 3 27.88
Cellular DL Cw 10.14 9 3 16.14
AWGN 9.98 9 3 15.98
Lower A-E Blocks DL Cw 9.04 9 3 15.04 N/A <17dBm

AWGN 9.23 9 3 15.23
700 MHz Upper C Ccw 8.99 9 3 14.99
Block DL AWGN | 878 9 3 14.78
Broadband PCS DL Cw 8.64 9 3 14.64
AWGN 8.75 9 3 14.75

Remark: EIRP= Conducted Output Level+ Max Antenna Gain- Cable Loss
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Max. Gain
Cellular AWGN, UL

Agilent Spectrum Analyzer - Channel Power
SENSE:INT| ALIGHAUTO  [10:04:41 PM Jul D4, 2024
Center Freq 836.500000 MHz Center Freq: 536.500000 MHz Radio $td: None Frequency
o) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 6 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
836.500000 MHz

Span 10 MHz
4Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Channel Power Power Spectral Density

18.59 dBm /4.1 MHz -47.54 dBm 1Hz

IMSG STATUS

Cellular CW, UL

Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGNAUTO  [10:06:37 PM F
Center Freq 836.500000 MHz . Avg Type: RMS requency
PNO: Fast (,) 1rig:Free Run Avg|Hold:> 1001100
IFGain:Low Atten: 6 dB

Mkr1 836.51 MHz Auto Tune
ngozﬁf'e&gi'gsm . , 18.773 dBm (I |

Center Freq
836.500000 MHz
| —
StartFreq
|| 831.500000 MHz

[
| StopFreq
841.500000 MHz
=
CF Step

1.000000 MHz
Auto Man

Freq Offset
0Hz

Center 836.500 MHz Span 10.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IMSG

Total or partial reproduction of this document without permission of the Laboratory is not allowed. Page 22 of 148
BTF Testing Lab (Shenzhen) Co., Ltd.
F101, 201 and 301, Building 1, Block 2, Tantou Industrial Park, Tantou Community, Songgang Street, Bao'an District, Shenzhen, China



LAB

Agilent Spectrum Analyzer - Channel Power

Center Freq 881.500000 MHz

e
#IFGain:Low

Ref 10.00 dBm

Center 881.5 MHz
#Res BW 100 kHz

Channel Power

14.72 dBm 4.1 MHz

Test Report Number: BTF240608R00201

Cellular AWGN, DL

SENSE:INT|

ALIGHAUTO |09:52:29 P Jul 04, 2024

Center Freq: §81.500000 MHz
v Trig: Free Run Avg|Hold:>10/10

#Atten: 6 dB

#VBW 300 kHz

Radio $td: None Frequency

Radio Device: BTS

Center Freq
881.500000 MHz

Span 10 MHz
Sweep 1.267 ms

Power Spectral Density

-51.40 dBm 1Hz

IMSG

STATUS

Ag'ilent Spectrum Analyzer - Swept SA

Center Freq 881.500000 MHz
PNO: Fast )
IFGain:Low

Ref Offset 32 dB
Ref 20.00 dBm

Center 881.500 MHz
#Res BW 300 kHz #VBW 1.0 MHz

MSG

Cellular CW, DL

SEMNSE:INT|

SLIGHAUTD |09:54:40 P

Trig: Free Run
Atten: 6 dB

Avg Type: Log-Pwr
Avg|Hold:> 100100

Frequency

Mkr1 881.50 MHz Auto Tune
156.292 dBm s |

Center Freq
881.500000 MHz
| I
StartFreq
f 876.500000 MHz

I
' StopFreq
886.500000 MHz
| —

CF Step
1.000000 MHz

Auto

Freq Offset
0Hz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)
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Lower A-E Blocks AWGN, UL

Agilent Spectrum Analyzer - Channel Power
SENSE:INT ALIGHAUTO  [10:27:51 PM Jul D4, 2024
Center Freq 707.500000 MHz Center Freq: 707.500000 MHz Radio $td: None Frequency
o) Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 6 dB Radio Device: BTS

Ref Offset 32 dB
Ref 20.00 dBm

Center Freq
707.500000 MHz

Center 707.5 MHz - ' : : "~ Span 10 MHz
4Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Channel Power Power Spectral Density

22.89 dBm /4.1 MHz -42.24 dBm 1Hz

IMSG STATUS

Lower A-E Blocks CW,UL

Agilent Spectrum Analyzer - Swept SA

ALIGNAUTO! B

Center Freq 707.500000 MHz . Avg Type: RMS requency
PNO: Fast (,) 1rig:Free Run Avg|Hold:> 1001100

IFGain:Low Atten: 6 dB

Mkr1 707.51 MHz Auto Tune
RS | T

Center Freq
707.500000 MHz

StartFreq
702.500000 MHz

StopFreq
712.500000 MHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0Hz

Center 707.500 MHz Span 10.00 MHz
#Res BW 300 kHz #VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IMSG
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Lower A-E Blocks AWGN,DL

Agilent Spectrum Analyzer - Channel Power

SENSE:INT | ALIGHAUTO [ 10:00:19 PM Jul 04, 2024
Center Freq 737.500000 MHz Center Freq: 737.500000 MHz Radie Std: Nene Frequency

G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 6 dB Radio Device: BTS

Ref 20.00 dBm

Center Freq
737.500000 MHz

Center 737.5 MHz ' ] : "~ Span 10 MHz
4Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms

Channel Power Power Spectral Density

11.94 dBm /4.1 MHz -54.19 dBm 1Hz

IMSG STATUS

Lower A-E Blocks CW, DL

Ag'ilent Spectrum Analyzer - Swept SA

SEMNSE:INT| ALIGHAUTO |09:55:42 Pr
Avg Type: RMS
Avg|Hold:> 1001100

Frequency

Center Freq 737.500000 MHz

PNO: Fast Cp) Trig: Free Run
IFGain:Low Atten: 6 dB

Mkr1 737.51 MHz Auto Tune
RS 737,51 iz |

Center Freq
737.500000 MHz
| I
StartFreq
f 732.500000 MHz

I
' StopFreq
742.500000 MHz
| —

CF Step
1.000000 MHz

Auto

Freq Offset
0Hz

Center 737.500 MHz Span 10.00 MHz
#Res BW 300 kHz #/BW 1.0 MHz* Sweep 1.000 ms (1001 pts)

MSG
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