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GENERAL INFORMATION

Product Description for Equipment under Test (EUT)

Product Signal Booster
Tested Model F20G-5S-10T
Multiple Model(s) No. F15G-5S-10T,F15GB-5S-10T,F20GB-5S-10T
Voltage Range DC 12.0V from adapter
Sample serial number 2FVB-1 (Assigned by BACL, Shenzhen)
Model: J482-1203000D1
Adapter Information Input: AC 100-240V 50/60Hz 1.5A
Output: DC 12.0V 3.0A 36.0W
Sample/EUT Status Good condition
Note: The Multiple models are electrically identical with the test model except for model name, gain and
power. Please refer to the declaration letter” for more detail, which was provided by manufacturer.

This device is a fixed wideband consumer and the Booster Operating frequency bands list below:

Electrical specification Uplink Downlink
698 ~ 716MHz 728 ~ 746MHz
776 ~ T787MHz 746 ~ 757MHz
Frequency Range 824 ~ 849 MHz 869 ~ 894 MHz
1850~1915MHz 1930~1995MHz
1710 ~ 1755MHz 2110 ~ 2155MHz
Objective

This test report is in accordance with Part 2, Part 20.21 and Part 22, Part 24, Part 27 of the Federal
Communication Commissions rules.

Test Methodology

All tests and measurements indicated in this document were performed in accordance with the Code of
federal Regulations Title 47 Part 2, Sub-part J as well as the following individual parts:

Applicable Standards: KDB 935210 D03 Signal Booster Measurements v04r04.
ANSI C63.26-2015: American National Standard for Compliance Testing of Transmitters Used in

Licensed Radio Services

All emissions measurement was performed at Bay Area Compliance Laboratories Corp. (Shenzhen). The
radiated testing was performed at an antenna-to-EUT distance of 3 meters.

Each test item follows test standards and with no deviation.
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Measurement Uncertainty

Parameter Uncertainty
Occupied Channel Bandwidth 5%
RF Frequency 213.55 Hz(k=2, 95% level of confidence)
RF output power, conducted 0.72 dB(k=2, 95% level of confidence)
Unwanted Emission, conducted 1.75 dB(k=2, 95% level of confidence)
AC Power Lines 9kHz-150kHz 3.94dB(k=2, 95% level of confidence)
Conducted Emissions 150kHz-30MHz 3.84dB(k=2, 95% level of confidence)
9kHz - 30MHz 3.30dB(k=2, 95% level of confidence)
30MHz~200MHz (Horizontal) 4.48dB(k=2, 95% level of confidence)
30MHz~200MHz (Vertical) 4.55dB(k=2, 95% level of confidence)
L. . 200MHz~1000MHz (Horizontal) 4.85dB(k=2, 95% level of confidence)
Emissions, Radiated -
200MHz~1000MHz (Vertical) 5.05dB(k=2, 95% level of confidence)
1GHz - 6GHz 5.35dB(k=2, 95% level of confidence)
6GHz - 18GHz 5.44dB(k=2, 95% level of confidence)
18GHz - 40GHz 5.16dB(k=2, 95% level of confidence)
Temperature +1°C
Humidity +1%
Supply voltages +0.4%

Note: The extended uncertainty given in this report is obtained by combining the standard uncertainty times the
coverage factor K with the 95% confidence interval. Otherwise required by the applicant or Product Regulations,
Decision Rule in this report did not consider the uncertainty.

Test Facility

The Test site used by Bay Area Compliance Laboratories Corp. (Shenzhen) to collect test data is located
on the SF(B-West) , 6F, 7F, the 3rd Phase of Wan Li Industrial Building D, Shihua Rd, FuTian Free Trade
Zone, Shenzhen, China.

The lab has been recognized as the FCC accredited lab under the KDB 974614 D01 and is listed in the
FCC Public Access Link (PAL) database, FCC Registration No. : 715558, the FCC Designation No. :
CN5045.
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SYSTEM TEST CONFIGURATION

Description of Test Configuration

The system was configured for testing in a test mode which has been done in the factory.

Antenna kitting requirement: EUT has some antennas kitting for marketing, the antenna gain and cable
loss for varies band were listed below, fulfill the requirement of FCC Part 20.21(e)(8)(1)(G), more detail

information please refer to the user manuals.

Outside antenna:

Frequency . #
Range il ;‘(;‘l;f)““a gain Cable Loss” (dBi)
(MHz)
698-716 8 4.97
776-787 8 4.97
824-849 8 5.17
1850-1915 9 7.51
1710-1755 9 7.51
Inside antenna:
Frequency . #
Range el a('(‘itl;"i‘;“a gain Cable Loss" (dBi)
(MHz)
728-746 6.5 4.97
746-757 6.5 4.97
869-894 6.5 5.17
1930-1995 8.5 7.51
2110-2155 8.5 7.51

Note:
The antenna gain and cable loss list above was provided by manufacturer.
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EUT Exercise Software

No exercise software was used.

Special Accessories

No special accessory was used.

Equipment Modifications

No modification was made to the EUT tested.

Support Equipment List and Details

Manufacturer Description Model Serial Number
Unknown 50QLoad Unknown BACLIload002
Rohde & Schwarz Wideband Radio Communication Tester CMW3500 141718
External I/0 Cable
L. Length
Cable Description (m) From/Port To
m

Un-shielded Un-Detachable DC cable 1.2 Adapter EUT

Shielded Detachable RF cable 5.0 CMW500 EUT

Shielded Detachable RF cable 1.0 50QLoad EUT
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Block Diagram of Test Setup

Radiated emission:

[ ]

Load — EUT Adapter

Non-Conductive Table
80cm/150cm above Ground Plane

\ 4

< { 1.5Meters |

CMW500
A

AC Mains
<
\2
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SUMMARY OF TEST RESULTS

FCC Rules Description of Test Results
§20.21(e)(3) 7.1 Authorized Frequency Band Verification Compliant
§20.21(e)(8)(i)(D)
§20.21(e)(8)(1)(B) & 7.2 Maximum Power Measurement Compliant
§20.21(e)(4)
§20.21(e)(8)((C)(2)
§20.21(e)()()(B) & 7.3 Maximum Booster Gain Computation Compliant
§20.21(e)(4)
§ 20.21(e)(8)(1)(B) . .
§20.21(e)(3) 7.13 Spectrum block filtering test procedure Not applicable
§20.21(e)(8)(1)(F) 7.4 Intermodulation Product Compliant
§ 20.21(e)(8)(1)(E) 7.5 Out Of Band Emissions Compliant
§ 20.21(e)(8)(i)(A)
§20.21(e)(8)(1)(H) 7.7 Noise Limits Compliant
&§20.21(e)(4)
§20.21(e)(3)(i)(I) . .. .
&§20.21(e)(4) 7.8 Uplink Inactivity Compliant
§20.21(e)(®)(H)(C)(1) & . . .
§ 20.21(e)(8)(i)(H) 7.9 Variable Booster Gain Compliant
§2.1049 7.10 Occupied Bandwidth Compliant
§ 20.21(e)(8)(ii)(A) S . .
&§20.21(e)(4) 7.11 Oscillation Detection Compliant
§2.1051 7.6 Spurious Emissions At Antenna Terminals Compliant
§2.1053 7.12 Radiated Spurious Emissions Compliant

Not applicable: This item only for wideband consumer boosters utilizing spectrum block filtering.
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TEST EQUIPMENT LIST
Manufacturer Description Model Serial Number Calg):taetion Clz)‘:li:li;l;it:n
Radiated Emissions Test
R&S EMI Test Receiver ESR3 102455 2023/02/08 2024/02/07
Sonoma instrument Pre-amplifier 310N 186238 2023/06/08 2024/06/07
Sunol Sciences Broadband Antenna JB1 A040904-1 2023/07/20 2024/07/19
Unknown Cable CCh;;‘lﬂebTr F-03-EM236 2023/08/03 2024/08/02
Unknown Cable Chamber EC-007 2023/08/03 2024/08/02
Cable 4

Agilent Signal Generator N5183A MY50140588 2023/12/18 2024/12/17

COM-POWER Dipole Antenna AD-100 721027 NCR NCR
Rohde & Schwarz Spectrum Analyzer FSV40 101605 2023/04/18 2024/04/17
COM-POWER Pre-amplifier PA-122 181919 2023/06/29 2024/06/28
Schwarzbeck Horn Antenna BBI(—ISZ}?OD 1143 2023/07/26 2024/07/25
A.H.System Horn Antenna SAS-200/571 135 2021/07/14 2024/07/13
Unknown RF Cable KMSE 0735 2023/10/08 2024/10/07
Unknown RF Cable UFA147 219661 2023/10/08 2024/10/07
MICRO-TRONICS | 2.8G Passband filter HPMS50111 F-03-EM217 2023/08/03 2024/08/02
A.H.System Pre-amplifier PAM-1840VH 190 2023/08/03 2024/08/02
Flectro-Mechanics Horn Antenna 3116 9510-2270 2023/09/18 2026/09/17
UTIFLEX RF Cable NO. 13 232308-001 2023/08/03 2024/08/02

Audix EMI Test software E3 191218(V9) NCR NCR

RF Conducted Test

R&S spectrum analyzer FSV40 101942 2023/12/18 2024/12/17
R&S il;licl:?{zzlgé FSU26 200120 2024/01/08 2025/01/07
R&S Cogrszizﬁiaifs |  CMWS00 141718 2023/09/06 2024/09/05
Keysight MXGstzigiofignal N5182B MY53051503 2024/01/08 2025/01/07
MARCONI 10dB Attenuator 6534/3 2942 2023/07/04 2024/07/03
WEINSCHEL Power Splitter 1515 RH397 2023/07/04 2024/07/03
Unknown RF Cable 65475 01670515 2023/07/04 2024/07/03
Micro-Tronics RF Cable 8082135 WI1113 2023/07/04 2024/07/03
Micro-Tronics RF Cable 8082176 w6102 2023/07/04 2024/07/03
Micro-Tronics RF Cable 8082176 Wo6ll11 2023/07/04 2024/07/03

WEINSCHEL adjustable attenuator | 8496B/5494B 2827A12453 NCR NCR

* Statement of Traceability: Bay Area Compliance Laboratories Corp. (Shenzhen) attests that all calibrations have
been performed in accordance to requirements that traceable to National Primary Standards and International System

of Units (SI).
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§ 20.21(E)(3) - AUTHORIZED FREQUENCY BAND VERIFICATION

Applicable Standard
According to§ 20.21(e)(3) Frequency Bands

This test is intended to confirm that the signal booster only operates on the CMRS frequency bands
authorized for use by the NPS. 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 Procedure

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 > 3 x the RBW using a PEAK detector with
the MAX HOLD function.

¢) 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 is 3 dB below the level noted above and manually
reset the EUT.

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

1) 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 7.1¢) to 7.1j) for all operational uplink and downlink bands.

RF Attenuator

= . |-=f— |
{if required) RUT.

Spectrum Analyzer Signal Generator

Figure 1 — Band verification test instrumentation setup
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Test Data

Environmental Conditions

Temperature: 26.5C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-01-20.

Test Result: Pass

Please refer to following plots.

Uplink:

Spectrum
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691 pts

Span 130.0 MHz

Marker
Type | Ref | Trc |

X-value Y-value | _Function

Function Result

1 1
M2 1
M3 1

1.85 GHz
1.915 GHz
1.871384 GHz

-3.84 dBm
-29.68 dbm
1.77 dim

ProjectNo.:821231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024

01:11:03
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Report No.: SZ1231227-78770E-RF-00

Spectrum

AWS Band

(=)

Ref Level 20.00 dém
& Att 30 dB

SWT 113.8 ps @ YBW 300 kHz

@ RBW 100 kHz
Mode Auto FFT

@ 1Pk View

10 dBm

M1[1]

0 dBm Lips

M2[1]
E
.

M2

-4.26 dBm|
1.710000 GHz|
0.84 dBm
1.755000 GHz|

-10 dBm

-20 dBm /
-30 dém

-40 dBm /

-50 dem

hes-camh

-70 dBm

CF 1.7325 GHz

691 pts

Span 90.0 MHz

Marker
X-value

| Y-value | Function |

Function Result |

Type | Ref | Trc |
M1 1

1Mz 1
3 1

ProjectNo.:521231227-78770E

Date: 20.JAN.2024 01:12:17

Spectrum

1.71 GHz
1.755 GHz
1.744891 GHz

-4.26 dBm
0.84 dBm
1.39 dém

Tester:Bruce Lin

Cellular Band

(=)

Ref Level 20.00 deém
|& AL 30 db

SWT 56.9 ps @ YBW 300 kHz

@ RBW 100 kHz
Mode Auto FFT

@ 1Pk View

10 dBm

M1[1]

M1
0 dém

T mM2[1]

1.63 dBm
824.0000 MHz|
-4.51 dBm|
849.0000 MHz|

-10 dBm

-20 dBm /
-30 dBm

-40 dBm

-50 dem }
[--AnslRpk

-70 dBm

CF 836.5 MHz

691 pts

Span 50.0 MHz

Marker
X-value

| Y-value | Function |

Function Result |

Type | Ref | Trc |
M1 1

1Mz 1
3 1

ProjectNo.:521231227-78770E

Date: 20.JAN.2024 01:10:10

824.0 MHz
840.0 MHz
8343261 MHz

1.63 dBm
-4.51 dém
4.49 dBm

Tester:Bruce Lin
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Lower 700MHz

Spectrum né‘ I

Ref Level 20.00 dBm @ RBW 100 kHz
lo Att 30dE  SWT 56.9 ps @ YBW 300 kHz  Mode &uto FET
@ 1Pk View
M1[1] 0.92 dBm|
698.0000 MHz,
10 dem 4 M2[1] -4.92 dBm|
M1 MN‘L‘-\\ 716.0000 MHz
0dam — -
-10 dBm 3\

-20 dBm

-30 dém \
-40 dBm

-50 dem \\

| B Bt
foremuil g ALy
-70 dBm
CF 710.0 MHz 691 pts Span 36.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 692.0 MHz 0.92 dBm
M2 1 716.0 MHz -4.92 dém
M3 1 706.8174 MHz 5.73 dBm

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 01:08:44

Upper 700MHz

Spectrum n%r:l I
Ref Level 20.00 deém @ RBW 100 kHz
|& AL 30dB  SWT 38 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
M1[1] 1.91 dBm
776.0000 MHZz|
10 dém . M M2[1] 0.86 dBm|
M2 787.0000 MHZz|
0 dem s SR WJV_\‘\_*‘_“‘—“‘
-10 dBm
-50 dem
-60 dem
-70 dBm
CF 782.0 MHz 691 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 776.0 MHz 1.91 dBm
M2 1 787.0 MHz 0.86 dBm
M3 1 783.3043 MHz 5.12 dBm

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 01:09:37
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.
Downlink:
PCS Band
Spectrum né-" I
Ref Level 20.00 dBm @ RBW 100 kHz
| Att 30 dB  SWT 151.7 ps @ YBW 300 kHz Mode Auto FFT
@ 1Pk View
M1i[1] -13.15 dBm|
1.930000 GHz
10 dBm m2[1] -9.84 dBm
o M2 1.995000 GHz
o mru-/l—i—-___—r—’“—ﬁ__ﬁ
M2
-10 dem bl \\\'
-20 dem /
-30 dBm / \
-40 dBm \
-50 dém
AL, Www{ k,‘.‘ 4
-70 dBm
CF 1.9625 GHz 691 pts Span 130.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result
M1 1 1.93 GHz -13.15 dBm
M2 1 1.995 GHz -9.84 dBm
M3 1 1.954022 GHz -1.48 dém
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 20.JAN.2024 01:03:52
AWS Band
Spectrum n%r:l I
Ref Level 20.00 deém @ RBW 100 kHz
|& AL 30dB  SWT 113.8 ps @ VBW 300 kHz Mode Auto FFT
@ 1Pk View
M1[1] -6.44 dBm|
2.110000 GHz
10 dém M2[1] -2.27 dBm
M3 2.155000 GHz
0 dém x -
I E—— ———
-10 dem /“J
-20 dBm
-30 dBm
-40 dfn
-50 dem oyw——
-60 dem
-70 dBm
CF 2.1325 GHz 691 pts Span 90.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value Function | Function Result |
M1 1 2.11 GHz -6.44 dBm
M2 1 2.155 GHz -2.27 dém
M3 1 2.136543 GHz -0.33 dBém
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 20.JAN.2024 01:04:36
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Spectrum

Cellular Band

(=)

Ref Level 20.00 dém
& Att 30 dB

@ RBW 100 kHz

SWT 56.9 ps @ YBW 300 kHz Mode &uto FFT

@ 1Pk View

10 dBm

M1[1]

0 dBm

M2[1]
M3

-8.18 dBm|
869.0000 MHz|
-7.98 dBm|
894.0000 MHz|

-10 dBm

|

] ]

M2

-20 dBm

-30 dém

-40 dBm

-50 dem

50 olB

-70 dBm

CF 881.5 MHz

691 pts

Span 50.0 MHz

Marker

X-value | Y-value | Function |

Function Result

Type | Ref | Trc |
M1 1

1Mz
3

1
1

ProjectNo.:521231227-78770E

Date: 20.JAN.2024

Spectrum

-8.18 dBm
-7.98 dém
-1.40 dBm

860.0 MHz
894.0 MHz
882.7319 MHz

Tester:Bruce Lin

01:02:50

Lower 700MHz

(=]

Ref Level 20.00 dBm

@ RBW 100 kHz

| Att 30 de  SWT 56.9 ps @ VBW 300 kHz  Mode Auto FFT
@ 1Pk View
mM1[1] -7.14 dBm|
728.0000 MHz
10 dgm mM2[1] -0.08 dBm
M3 M2 746.0000 MHz|
0 dm F— - x
M1 |
-10 dem i
-20 dBm /
-30 dB|
-40 dBr
-50 dBim
-70 dém
CF 740.0 MHz 691 pts Span 36.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result
M1 1 728.0 MHz -7.14 dBm
M2 1 746.0 MHz -0.08 dém
M3 1 742.0261 MHz 0.48 dBm
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 20.JAN.2024 01:01:44
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Upper 700MHz

Spectrum n%:' I

Ref Level 20.00 dém @ RBW 100 kHz
|& Att 30 de SWT 38 ps @ YBW 300 kHz Mode &uto FFT
@ 1Pk View

M1[1] 2.05 dBm|
746.0000 MHz,
M2[1] -1.55 dBm|

w o 757.0000 MHz|

10 dBm

[0 dem—

-10 dBm

-20 dBm

-30 dém

-40 dBm

-50 dem

-60 dem

-70 dBm

CF 751.0 MHz 691 pts Span 20.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 746.0 MHz 2.05 dBm
M2 1 7E7.0 MHz -1.55 dém
M3 1 746,1304 MHz 2.04 dBm

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 01:02:17
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§ 20.21(e)(8)(i)(D) ,§ 20.21(e)(8)(I)(B)& §20.21(e)(4)—- MAXIMUM POWER
MEASUREMENT

Applicable Standard

According to§ 20.21(e)(8)(1)(D) Power Limits; § 20.21(e)(8)(i1)(B) Bidirectional Capability (uplink
minimum conducted power output); §20.21(e)(4) Self-monitoring.

This procedure shall be used to demonstrate compliance to the signal booster power limits and
requirements as specified in §§ 20.21(e)(8)(1)(D) and 20.21(e)(8)(i)(B) for wideband consumer signal
boosters.

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

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

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

d) Use a signal generator to create a pulsed CW or GSM signal with a pulse width of 570 ps and a duty
cycle of 12.5% (i.e., one GSM timeslot), then measure utilizing the burst power function of the measuring
instrument.

e) Use a signal generator to create an AWGN signal with a 99% occupied bandwidth of 4.1 MHz, then
measure utilizing the channel power or band power function of the measuring instrumentation.

f) All modes of operation must be verified to maintain operation within authorized limits at the maximum
uplink and downlink test levels per device type as defined in 5.4, by increasing the power level in 2 dB
steps from the AGC level to the maximum input level specified in 5.5.

Test 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.
¢) 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; 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 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 Pin.
g) Measure the output power Pout with the spectrum analyzer as follows.

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

2) Set VBW >3 x RBW.

3) 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).

4) Select the RMS (power averaging) detector.

5) Ensure that the number Note: This requirement

6) Set sweep time = auto
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7) Trace average at least 100 traces in power averaging (i.e., RMS) mode.
h) Record the measured power level as Poyt with one set of results for the GSM or CW input stimulus and
another set of results for the AWGN input stimulus.
i) Repeat step h) 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 h) shall be repeated at an input level 1 dB less than that found to cause the
shutdown.
j) Repeat the entire procedure for each operational uplink and downlink frequency band supported by the
booster.
k) Provide tabulated results in the test report.

Test Data

Environmental Conditions

Temperature: 26.5C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-01-20.
Test Result: Pass

Please refer to the following tables

AGC Level:
Operation | Signal AGC level Operation Signal AGC level
Mode Band type dBm Mode Band type dBm
Lower 700 | AWGN -41 Lower 700 AWGN -46.5
MHz GSM -41 MHz GSM -46.5
Upper 700 | AWGN -42 Upper 700 AWGN -46.5
MHz GSM -41.5 MHz GSM -46
. AWGN -41.5 . AWGN -46.5
Uplink cellular GSM 415 Downlink cellular GSM 47
AWGN -49.5 AWGN -54
PCS GSM -49.5 PCS GSM -54.5
AWGN -49 AWGN -54
AWS GSM -49.5 AWS GSM -54.5
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Output Power:
. . Pre AGC Conducted . .. | Antenna | Cable EIRP
Mode Op;;igon Stlgn:l Input level | Output level Limit Gain loss EIRP Limit
yp dBm dBm dBm dB dB dBm dBm
Lower 700 | AWGN -41.5 19.23 8 497 22.26
MHz GSM -41.5 19.12 ) 22.15
Upper 700 | AWGN -42.5 19.16 3 497 22.19
MHz GSM -42 19.42 ) 22.45
. AWGN -42 19.39 22.22
Uplink cellular GSM WD) 19.49 17~30 8 5.17 2232 <30
AWGN -50 19.13 20.62
PCS GSM -50 19.22 ? 7.51 20.71
AWGN -49.5 19.28 20.77
AWS GSM -50 19.19 9 7.51 20.68
Lower 700 | AWGN -47.0 15.25 6.5 497 16.78
MHz GSM -47.0 15.36 ) ) 16.89
Upper 700 | AWGN -47.0 15.13 6.5 497 16.66
MHz GSM -46.5 15.21 ) ) 16.74
. AWGN -47.0 15.47 16.80
Downlink | cellular  ——Fqyy 475 15.42 <17 6.5 >17 1675 | =17
AWGN -54.5 15.53 16.52
PCS GSM 755.0 15.5 8.5 731 16.49
AWS AWGN -54.5 15.54 3.5 751 16.53
GSM -55.0 15.35 16.34
Maximum Input level:
. Maximum | Maximum Input Conducted .. EIRP
Mode Opl;);igon Signal type Input level level Limits Output level Limit EIRP Limit
dBm dBm dBm dBm dBm dBm
Lower 700 AWGN -30.17 19.81 22.84
MHz GSM -30.39 19.64 22.67
Upper 700 AWGN -28.91 19.85 22.88
MHz GSM -29.16 20.03 23.06
. AWGN -28.78 19.96 22.79
Uplink cellular GSM 2907 27.0 19.99 17~30 2780 <30
PCS AWGN -34.85 19.20 20.69
GSM -34.81 19.23 20.72
AWGN -37.24 19.42 20.91
AWS GSM -37.8 19.27 20.76
Lower 700 AWGN -37.68 15.01 16.54
MHz GSM -36.68 15.17 16.70
Upper 700 AWGN -37.67 15.00 16.53
MHz GSM -39.16 15.13 16.66
. AWGN -37.34 15.57 16.90
Downlink cellular GSM 376 -20 1558 <17 1691 <17
PCS AWGN -43.3 15.37 16.36
GSM -42.8 15.55 16.54
AWGN -43.28 15.61 16.60
AWS GSM -42.98 15.46 16.45

Note: The output power level was measured at input level 1dB less than the maximum input level.
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§ 20.21(e)(8)(I)(C)(2), § 20.21(e)(8)(i)(B)&§20.21(e)(4) - MAXIMUM
BOOSTER GAIN COMPUTATION

Applicable Standards

According to§ 20.21(e)(8)(1)(C)(2) (ii))Booster Gain Limits (maximum gain); § 20.21(e)(8)(i)(B)
Bidirectional Capability (equivalent uplink and downlink gain); §20.21(e)(4) Self-monitoring.

This subclause provides guidance on the computation of the maximum gain based on the results obtained
from previous measurements. The NPS limits on maximum gain for fixed and mobile wideband consumer
signal boosters are provided in § 20.21(e)(8)(1)(C)(2). Additionally, § 20.21(e)(8)(i)(B) requires that
wideband consumer signal boosters be able to provide equivalent uplink and downlink gain (within 9 dB)

Test Procedure

a) Calculate 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 Pour and Pivresult
pairs for all signal types used in 7.2 in the following equation to determine the maximum gain (G) of the
booster:

G (dB) = Pour(dBm) — Pin(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.

d) Provide tabulated results in the test report.

Test Data

Environmental Conditions

Temperature: 26.5°C
Relative Humidity: 52 %
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-01-20.
Test Result: Pass

Please refer to the following tables
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Maximum gain:

. . Pre AGC Conducted . ..
Mode Op];;::‘lon Stlgn:l Input level | Output level (Eer Limit
yp dBm dBm dB dB
Lower 700 | AWGN -41.5 19.23 60.73 63.49
MHz GSM -41.5 19.12 60.62 )
Upper 700 | AWGN -42.5 19.16 61.66 64.36
MHz GSM -42.0 19.42 61.42 ’
. AWGN -42.0 19.39 61.39
Uplink cellular GSM .0 19.49 61.49 64.95
AWGN -50.0 19.13 69.13
PCS GSM -50.0 19.22 69.22 71.99
AWGN -49.5 19.28 68.78
AWS GSM -50.0 19.19 69.19 71.27
Lower 700 | AWGN -47.0 15.25 62.25 63.49
MHz GSM -47.0 15.36 62.36 )
Upper 700 | AWGN -47.0 15.13 62.13 64.36
MHz GSM -46.5 15.21 61.71 )
. AWGN -47.0 15.47 62.47
Downlink cellular GSM 475 15.42 62.02 64.95
AWGN -54.5 15.53 70.03
PCS GSM -55.0 15.5 70.50 71.99
AWGN -54.5 15.54 70.04
AWS GSM -55.0 15.35 70.35 .27

Note: 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.

Equivalent Uplink and downlink gain:

. Uplink | Downlink Caculated ..
Operating Band Signal type Gain Gain Value Limit
MHz dB dB dB dB
AWGN 60.73 62.25 1.52
Lower 700 MHz
GSM 60.62 62.36 1.74
AWGN 61.66 62.13 0.47
Upper 700 MHz
GSM 61.42 61.71 0.29
AWGN 61.39 62.47 1.08
cellular 9
GSM 61.49 62.92 1.43
AWGN 69.13 70.03 0.90
PCS
GSM 69.22 70.50 1.28
AWGN 68.78 70.04 1.26
AWS
GSM 69.19 70.35 1.52
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§ 20.21(¢)(8)(i)(F)- INTERMODULATION PRODUCT

Applicable Standards
According to§ 20.21(e)(8)(i)(F) Intermodulation Limits.

Test Procedure

The following procedures shall be used to demonstrate compliance to the intermodulation limit specified
in § 20.21(e)(8)(1)(F) for wideband consumer signal boosters.

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.

c) Set the VBW >3 x RBW.

d) Select the RMS detector

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

f) Set the span to 5 MHz. Affirm that the number of measurement points per sweep > (2 x span)/RBW.

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, then
turn on the RF output.

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

j) 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 7.4¢) to 7.41) for all uplink and downlink operational bands.

Note: If using a single signal generator with dual outputs, affirm that intermodulation 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 5.5, to affirm that the EUT maintains compliance
with the intermodulation limit

EUT i

Spectrum Analyzer Signal Generator #1

-~

-
RF Combiner

Signal Generator 82

Figure 2 — Intermodulation product instrumentation test setup
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Test Data

Environmental Conditions

Temperature: 26.5C
Relative Humidity: 52%
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-03-30.

Test Result: Pass

Please refer to the following plots

Uplink
Cellular Pre-AGC
@ *RBW 3 kHz
*VBW 10 kHz
Ref 20 dBm *Att 20 dB SWT 560 ms
20 Offget 12 [dB
L. [a]
[
)
10
[ D1
30
-40
\Ma .“nn m
-80
Center 834.3261 MHz 500 kHz/ Span 5 MHz
ProjectNo.:5Z1231227-78770E Tester:Bruce Lin
Date: 30.MAR.2024 00:53:51
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*RBW 3 kHz Marke
*VBW 10 kHz -29.02 dBr
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Ly 2]
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=5 D1 19 diB;
-30
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-40.
Center 834.3261 MHz 500 kHz/ Span 5 MHz

30.MAR.2024

Ref 20 dBm

00:54:41

Tester:Bruce Lin

PCS Pre-AGC

*RBW 3 kHz Marker 2 [T
*VBW 10 kHz
SWT 560 ms

*Att 20 dB

20 Offget 12 |dB

I--40.

3pB

ol M o b

Ul JMWMJ

“‘lﬂ*ﬂwl TR (9 W PO

v
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Tester:Bruce Lin
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®

Ref 20 dBm

PCS Above AGC

*RBW 3 kHz Marke
*VBW 10 kHz -27.85 dBr

*Att 20 dB SWT 560 ms 1.870486564 GHz

20 Offget 12|dB

*
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-40.

Dbt gt

“JN“LW Wiyt
WSyt~

Center 1.871384 GHz

ProjectNo.:521231227-78770E

Date: 30.MAR.2024 01:03:51

Ref 20 dBm

500 kHz/ Span 5 MHz

Tester:Bruce Lin

AWS Pre-AGC

*RBW 3 kHz Marker 2 [T
*VBW 10 kHz 29.05 dBm
SWT 560 ms 1.743993564

*Att 20 dB

20 Offget 12 |dB

VIEW]

I--40.

3pB

RS W Ty
(A | gy

-80

i TM R R A A

Center 1.744891 GHz

ProjectNo.:521231227-78770E

Date: 30.MAR.2024 01:06:38

500 kHz/ Span 5 MHz

Tester:Bruce Lin
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Downlink
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Lower 700MHz Pre-AGC
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§ 20.21(¢)(8)(i)(E)- OUT OF BAND EMISSIONS

Applicable Standards

According to§ 20.21(e)(8)(i)(E) Out of Band Emission Limits.

Test Procedure

This measurement is intended to demonstrate compliance to the limit specified in § 20.21(e)(8)(i)(E). The
mobile emission limit applicable to the supported band of operation can be determined from the applicable
rule part as listed in Annex A for each authorized operating band.

a) Connect the EUT to the test equipment as shown in Figure 1. Begin with the uplink output connected to
the spectrum analyzer.
b) Configure the signal generator for the appropriate operation for all uplink and downlink bands:

1) GSM: 0.2 MHz from upper and lower band edges.

ii) LTE (5 MHz): 2.5 MHz from upper and lower band edges.

iii) CDMA: 1.25 MHz from upper and lower band edges, except for cellular band as follows (only
the upper and lower frequencies need to be tested):

824.88 MHz, 845.73 MHz, 836.52 MHz, 8§48.10 MHz, 869.88 MHz, 890.73 MHz, §81.52 MHz, 893.10
MHz.
Note 1: Alternative test modulation types:

* CDMA (alternative 1.25 MHz AWGN)

* LTE 5 MHz (alternative W-CDMA or 4.1 MHz AWGN)
Note 2: For LTE, the signal generator should utilize the uplink and downlink signal types for these
modulations in uplink and downlink tests, respectively. LTE shall use 5 MHz signal, 25 resource blocks
transmitting.
Note 3: When using an AWGN test signal, the bandwidth shall be the measured 99% occupied bandwidth.

¢) Set the signal generator amplitude to the maximum power level prior to AGC similar to the procedures
in 7.2.2¢) to 7.2.2f) of power measurement procedure for appropriate modulations.

d) Set RBW = measurement bandwidth specified in the applicable rule section for the supported frequency
band (see Annex A for cross-reference to applicable rule section).

e) Set VBW =3 x RBW.

f) Select the RMS (power averaging) detector.

g) 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 300 kHz (when operational frequency is < 1 GHz) or 3 MHz (when
operational frequency is > 1 GHz).

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

7) 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.

1) Increase the signal generator amplitude in 2 dB steps until the maximum input level indicated in 5.5 is
reached. Affirm that the EUT maintains compliance with the OOBE limits.

m) Reset the analyzer start frequency to the lower band/block edge frequency minus 300 kHz (when
operational frequency is < 1 GHz) or 3 MHz (when operational frequency is > 1 GHz), and the stop
frequency to the lower band/block edge frequency and repeat 7.5j) to 7.51).

n) Repeat 7.5b) through 7.5m) for each uplink and downlink operational band.
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RF Attenuator
{if required)

EUT

Spectrum Analyzer

Signal Generator

Figure 1 — Band verification test instrumentation setup

Test Data

Environmental Conditions

Temperature: 25.5-26.5°C
Relative Humidity: 52-55%
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin from 2024-01-18to 2024-03-19.

Test Result: Pass the test plots please refer to the Appendix A.
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§ 20.21(e)(8)(i)(A), § 20.21(e)(8)(i)(H) &§20.21(e)(4) - NOISE LIMITS

Applicable Standards

According to§ 20.21(e)(8)(1)(A) Noise Limits; § 20.21(e)(8)(i)(H) Transmit Power Off Mode (uplink and
downlink noise power); §20.21(e)(4) Self-monitoring.

Test Procedure

Maximum transmitter noise power level

a) Connect the EUT to the test equipment as shown in Figure 3. Begin with the uplink output connected to
the spectrum analyzer. When measuring downlink noise, connect the downlink output to the spectrum
analyzer.

b) Set the spectrum analyzer RBW to 1 MHz with the VBW >3 x RBW.

¢) 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.

h) Connect the EUT to the test equipment as shown in Figure 4 for uplink. Affirm the coupled path of the
RF coupler is connected to the spectrum analyzer.

i) Configure the signal generator for 4.1 MHz AWGN operation.

J) Set the spectrum analyzer RBW for 1 MHz with the VBW >3 x RBW with a power averaging (rms)
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).

1) 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.

m) Measure the maximum transmitter noise power level when varying the downlink signal generator
output level from —90 dBm to —20 dBm, as measured at the input port, in 1 dB steps inside the RSSI-
dependent region and in 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.
n) Repeat 7.7.1h) through 7.7.1m) for all operational uplink.

Variable uplink noise timing

Variable uplink noise timing is to be measured as follows.

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

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

¢) Set the power level of signal generator 1 to the lowest level of the RSSI-dependent noise.

d) Select MAX HOLD and increase the power level of signal generator 1 by 10 dB for mobile boosters and
20 dB for fixed boosters.

¢) Confirm that the uplink noise decreases to the specified level within 1 second for mobile devices and 3
seconds for fixed devices

f) Repeat 7.7.2a) to 7.7.2¢) for all operational uplink bands.

g) Include plots and summary table in test report.

Note: Some signal boosters will require a signal generator input because they will not operate unless a
signal is received at the input terminals. If this is the case, connect a second signal generator and cycle the
RF output to simulate this function.
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Spectrum Analyzer

EUT with Terminated

(see note below)

Input Port

Donor Port

Directional
Coupler

1

EUT with Terminated
= Server Antenna

Y

Coupled Port
from EUT

S I—— |

Input Port

50-ohm
Shielded Load

Server Port

50-0hm
Shielded Load

Signal Generator w/
Bandlimited 4.1 MHz

Notch Filter to

RF Attenuator

Spectrum Analyzer
Tuned to UL of

AWGN on Center of Suppress DL Signal - -
CMRS DL Band (i required) (if required) CMRS Band Under
Test
Under Test
Test Data
Environmental Conditions

Temperature: 26 C

Relative Humidity: 56 %

ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-01-20.

Test Result: Pass

Please refer to following table.
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Maximum Noise:

q Measured Value Limit

Mode Operation Bands dBm/MHz dBm/MHz Result
Lower 700MHz -49.10 -45.51 Compliance
. Upper 700MHz -46.37 -44.64 Compliance
Uplink cellular -46.05 -44.05 Compliance
PCS -40.65 -37.01 Compliance
AWS -39.99 -37.73 Compliance
Lower 700MHz -47.16 -45.51 Compliance
Upper 700MHz -47.45 -44.64 Compliance
Downlink cellular -47.46 -44.05 Compliance
PCS -40.23 -37.01 Compliance
AWS -40.45 -37.73 Compliance

Note: Fixed booster maximum noise power shall not exceed —102.5 dBm/MHz + 20 Log10 (Frequency), where
Frequency is the uplink mid-band frequency of the supported spectrum bands in MHz.

Variable Uplink Noise limit test result:

. RSSI Measured Value Limit
Operation Bands dBm dBm/MHz dBm/MHZ Results
-61 -47.37 -45.51 Compliance
-60 -48.06 -45.51 Compliance
-59 -49.42 -45.51 Compliance
Lower 700MHz 58 249.60 4551 Compliance
-57 -51.28 -46 Compliance
-56 -51.74 -47 Compliance
-61 -46.45 -44.64 Compliance
-60 -47.69 -44.64 Compliance
-59 -48.62 -44.64 Compliance
Upper 700MHz 58 -49.67 -45 Compliance
-57 -51.29 -46 Compliance
-56 -52.32 -47 Compliance
-60 -48.35 -44.05 Compliance
-59 -49.26 -44.05 Compliance
-58 -49.33 -45 Compliance
Cellular -57 -50.81 -46 Compliance
-56 -51.09 -47 Compliance
-55 -51.61 -48 Compliance
-65 -41.72 -38 Compliance
-64 -42.73 -39 Compliance
PCS -63 -42.96 -40 Compliance
-62 -44.01 -41 Compliance
-61 -44.71 -42 Compliance
-60 -46.04 -43 Compliance
-66 -40.28 -37.73 Compliance
-65 -42.04 -38 Compliance
-64 -43.17 -39 Compliance
AWS -63 -43.48 -40 Compliance
-62 -45.02 -41 Compliance
-61 -45.45 -42 Compliance

Note: The Limit refers to KDB935210 D03 APPENDIX D Figure DI.
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Maximum Noise:
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Uplink AWS
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Downlink PCS Band
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Downlink Lower 700MHz
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Date: 20.JAN.2024 02:54:01

Downlink Upper 700MHz

Spectrum

(=)

Ref Level -5.00 dBm
|& Att Sdp
SGL Count 1004100

Offset 10.00 dB @ RBW 1 MHz

SWT 3.8ps @ VBW 3 MHz Mode Auto FFT

@ 1Rm AvgPwr

M1[1]
-10 dBm

-20 dem

-47.45 dBm)|
743.9860 MHz|

-30 dBm

-40 dBm

M1
. —
-50 dem

-60 dBm

-70 dBm

-80 dem

-90 dBm

-100 dBm

CF 751.5 MHz 691 pts

Span 22.0 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 02:54:11
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Variable Uplink Noise Timing:

Operation Bands Measur:d Value L“smt Result
Lower 700MHz 0.029 3 Compliance
Upper 700MHz 0.029 3 Compliance

cellular 0.029 3 Compliance
PCS 0.044 3 Compliance
AWS 0.029 3 Compliance

Note: The uplink noise decreases to the specified level within 1 second for mobile devices and 3

seconds for fixed devices.

Spectrum

Cellular Band

(=)

|& ALt
SGL

Ref Level -11.00 dBm

Offset 10.00 dB @ RBW 1 MHz

S dB @ SWT 10s @ ¥YBW 3 MHz

@ 1Rm Max

M1[1]

-20 dem

-30 dém

D1[1]

-46.71 dBm|
4.8261 s|
-27.59 dB|
29.0 ms

-40 dBm

-50 dem

-60 dBm

-70 dBm

-80 dem

-90 dBm

-100 dem

CF 836.5 MHz

691 pts

1.0s/

ProjectNo.:S21231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:05:00
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PCS Band

Spectrum

(=)

Ref Level -11.00 dBm Offset 10.00 dB. @ RBW 1 MHz
& Att S5db @ SWT 10 = & ¥BW 3 MHz
SGEL

@ LRm Max

D1[1]
-20 dem

M1[1]

-30 dem

-30.04 dB|
43.5 ms
-44.47 dBm|
4.9275 s|

-40 dBm

43

-50 dem

-60 dém

-70 dBm

-80 dem

-90 dém

-100 dem

CF 1.8825 GHz 691 pts

1.0s/

ProjectNo.:S21231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:08:59

AWS Band

Spectrum

(=)

Ref Level 5.00 dBm Offset 10.00 dB @ RBW 1 MHz
|= Att 5 db @ SWT 10 s & YBW 3 MHz
SGL

@ LR Max

D1[1]
0 dém

M1[1]
-10 dBm

-20 dem

-28.32 dB|
29.0 ms|
-45.83 dBm)|
4.3768 5|

-30 dém

-40 dBm

-50 dem

-60 dém

-70 dBm

-80 dem

-90 dém

CF 1.7325 GHz 691 pts

1.0s/

ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 20.JAN.2024 03:01:56
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Lower 700MHz

Spectrum

(=)

Ref Level -11.00 dBm Offset 10.00 dB. @ RBW 1 MHz
& Att S5db @ SWT 10 = & ¥BW 3 MHz
SGEL

@ LRm Max

D1[1]
-20 dem

M1[1]

-30 dem

-26.94 db|
29.0 ms
-47.53 dBm)|
4.5797 5|

-40 dBm

-50 dem

-60 dém

-70 dBm

-80 dem

-90 dém

-100 dem

CF 707.0 MHz 691 pts

1.0s/

ProjectNo.:S21231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:06:49

Upper 700MHz

Spectrum

(=)

Ref Level -11.00 dBm Offset 10.00 dB. @ RBW 1 MHz
& Att S5db @ SWT 10 = & ¥BW 3 MHz
SGEL

@ LRm Max

mM1[1]

-20 dem

D1[1]

-30 dem

-47.04 dBm|
4.6377 s
-27.25 dB|
29.0 ms|

-40 dBm

-50 dem

-60 dém

-70 dBm

-80 dem

-90 dém

-100 dem

CF 781.5 MHz 691 pts

1.0s/

ProjectNo.:521231227-78770E Te

r:Bruce Lin

Date: 20.JAN.2024 03:07:52
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§ 20.21(e)(8)(i)(I) &§20.21(e)(4) - UPLINK INACTIVITY

Applicable Standards
According to§ 20.21(e)(8)(1)(I) Uplink Inactivity&§20.21(e)(4); §20.21(e)(4) Self-monitoring.

Test Procedure

This measurement procedure is intended to demonstrate compliance to the uplink inactivity requirements
specified for wideband consumer signal boosters in § 20.21(e)(8)(1)(I).

a) Connect the EUT to the test equipment as shown in Figure 3 with the uplink output connected to the
spectrum analyzer.

b) Select the RMS power averaging detector.

c) Set the spectrum analyzer RBW for 1 MHz with the VBW >3 x RBW.

d) Set the center frequency of the spectrum analyzer to the center of the uplink operational band.

e) Set the span for 0 Hz with a single sweep time for a minimum of 330 seconds.

f) Start to capture a new trace using MAX HOLD.

g) After approximately 15 seconds turn on the EUT power.

h) Once the full spectrum analyzer trace is complete place a MARKER on the leading edge of the pulse
and use the DELTA MARKER METHOD to measure the time until the uplink becomes inactive.

1) Affirm that the noise level for the squelched signal is below the uplink inactivity noise power limit, as
specified by the rules.

j) Capture the plot for inclusion in the test report.

k) Measure noise using procedures in 7.7.1a) to 7.7.1f1).

1) Repeat 7.8d) through 7.8k) for all operational uplink bands.

Note: Some signal boosters will require a signal generator input because they will not operate unless a
signal is received at the input terminals. If this is the case, connect a signal generator and cycle the RF
output to simulate this function.

EUT with Terminated
Spectrum Analyzer |e— Input Port

(see note below)
50-o0hm

Shielded Load
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Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 57 %
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-01-25.

Test Result: Pass

Please refer to following table.

Operation Band Measured value Limit Result
J J
Lower 700 MHz 296.68 Compliance
Upper 700 MHz 296.15 Compliance
cellular 297.21 300 Compliance
PCS 296.68 Compliance
AWS 296.15 Compliance

Note: When the consumer booster is not serving an active device connection after 5 minutes the uplink noise power
not exceed =70 dBm/MHz.

Cellular Band

® RBW 1 MHz b
*VBW 3 MHz

Ref -9.5 dBm Att 5 dB SWT 330 s

-10 Offget 10{5 dB

Center 836.5 MHz 33 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 19:38:36
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PCS Band

@ RBW 1 MHz
*VBW 3 MHz

Ref -9.5 dBm att 5 dB SWT 330 s
~10 of£fet 10]5 dB
=
. | 2]
seL
=3 |
L
i
L
s
-90
I-100
Center 1.8825 GHz 33 s/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 25.JAN.2024 20:19:57
Ref -9.5 dBm att 5 dB
~10 of£fet  10]5 dB
=
. | 2]
seL
Juncs Y
L
L
-80
-90
I--100
Center 1.745 GHz 33 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 19:31:56
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Lower 700MHz

@ RBW 1 MHz

*VBW 3 MHz
Ref -9.5 dBm Att 5 dB SWT 330 s

-10 Offfet 10]5 dB

Lozo ooo = |iEM
BT -
i
o
[-40
I I

-100

Center 707 MHz 33 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 20:03:43

Upper 700MHz

®

Ref -9.5 dBm Att 5 dB

-10 Offget 105 dB

F-z0 6.153 L]

-100

Center 781.5 MHz 33 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 20:12:16
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§ 20.21(e)(8)()(C)(1) & § 20.21(e)(8)(i)(H) - VARIABLE BOOSTER GAIN

Applicable Standards

Rule paragraph(s): § 20.21(e)(8)(1)(C)(1) Booster Gain Limits (variable gain); § 20.21(e)(8)(1)(H) Transmit
Power Off Mode (uplink gain).

Test Procedure
Maximum gain

This procedure shall be used to demonstrate compliance to the booster gain limits specified for wideband
consumer signal boosters in § 20.21(e)(8)(1)(C) or § 20.21(e)(8)(1)(H). The variable booster gain limits are
expressed as a function of RSSI and MSCL. The RSSI is varied over a range of values as specified within
the procedure. Refer to Annex B of this document for guidance on determining the applicable MSCL value.

a) Connect the EUT to the test equipment as shown in Figure 5 with the uplink output connected to signal
generator 1. Confirm that the coupled path of the RF coupler is connected to the spectrum analyzer.

b) Configure downlink signal generator 1 for AWGN operation with a 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 mode.

g) Select the RMS (power averaging) detector.

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

1) Sweep time = auto couple or as necessary (but no less than auto couple value).

j) 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
output to a level from —90 dBm to —20 dBm as measured at the input port in 1 dB steps inside 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 points from within the RSSI-dependent region of operation. See gain limit
in charts in Annex D for uplink gain requirements. Additionally, document that the EUT provides
equivalent uplink and downlink gain, and when operating in shutoff mode the uplink and downlink gain is
within the transmit power off mode gain limits.

1) Repeat 7.9.1b) to 7.9.1k) for all operational uplink bands.

Variable uplink gain timing
Variable uplink gain timing is to be measured as follows.

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

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

c) Set the power level of signal generator 1 to the lowest level of the RSSI-dependent gain.

d) Select MAX HOLD and increase the power level of signal generator 1 by 10 dB for mobile boosters and
20 dB for fixed indoor boosters. Signal generator 2 remains same, as described in 7.9.1¢).

e) Confirm that the uplink gain decreases to the specified levels within 1 second for mobile devices and 3
seconds for fixed devices.

f) Repeat 7.9.2a) to 7.9.2¢) for all operational uplink bands.
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Donor Port Server Port
Directional
Coupler
T _ » Uplink Signal
I — | =4 BT o Generator #2
Coupled Port
from EUT
A J
Downlink Signal Notch Filter - RF Attenuator sl SonetiumiAnENEET
Generator #1 (if required) iz (if required) il y

Test Data

Figure 5§ — Variable gain instrumentation test setup

Environmental Conditions

Temperature: 27 °C
Relative Humidity: 55%
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on 2024-01-18.

Test Result: Pass

Please refer to following table.

MSCL calculation:

Frequency Distance Path Indoor A.ntenna Indoor Polarity
Operation Bands Loss Gain Cable Loss Loss MSCL
MHz m dB (dBi) (dB) (dB)

Lower 700MHz 707.0 1 29.49 6.5 4.97 3.01 30.97
Upper700MHz 781.5 1 30.36 6.5 4.97 3.01 31.84
Cellular 836.5 1 30.95 6.5 5.17 3.01 32.63
PCS 1882.5 1 37.99 8.5 7.51 3.01 40.01

AWS 1732.5 1 37.27 8.5 7.51 3.01 39.29

Note:

Path loss=20logf+20logd-27.50
Polarity loss=20log(1/sin(45))=3.01

MSCL~= Path loss + Indoor Cable Loss - Mobile Antenna Gain- Indoor Antenna Gain+ Polarity Loss

Mobile Antenna Gain=0
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Variable booster gain:

RSSI P, Poue mscr | Measured
Operation Result
Bands esu
dBm dBm dBm dB dB dB
-60 -46.0 3.24 30.97 49.24 56.97 Compliance
-59 -46.0 2.12 30.97 48.12 55.97 Compliance
Lower -58 -46.0 0.97 30.97 46.97 54.97 Compliance
700MHz -57 -46.0 0.03 30.97 46.03 53.97 Compliance
-56 -46.0 -1.23 30.97 44.77 52.97 Compliance
-55 -46.0 -2.73 30.97 43.27 51.97 Compliance
-60 -47.0 0.23 31.84 47.23 57.84 Compliance
-59 -47.0 -0.61 31.84 46.39 56.84 Compliance
Upper -58 -47.0 -1.87 31.84 45.13 55.84 Compliance
700MHz -57 -47.0 -3.01 31.84 43.99 54.84 Compliance
-56 -47.0 -4.48 31.84 42.52 53.84 Compliance
-55 -47.0 -5.73 31.84 41.27 52.84 Compliance
-60 -46.5 2.24 32.63 48.74 58.63 Compliance
-59 -46.5 1.37 32.63 47.87 57.63 Compliance
Cellular -58 -46.5 0.58 32.63 47.08 56.63 Compl?ance
-57 -46.5 -0.23 32.63 46.27 55.63 Compliance
-56 -46.5 -1.10 32.63 45.40 54.63 Compliance
-55 -46.5 -2.16 32.63 44.34 53.63 Compliance
-64 -54.5 7.35 40.01 61.85 70.01 Compliance
-63 -54.5 6.29 40.01 60.79 69.01 Compliance
PCS -62 -54.5 5.35 40.01 59.85 68.01 Compliance
-61 -54.5 4.17 40.01 58.67 67.01 Compliance
-60 -54.5 3.31 40.01 57.81 66.01 Compliance
-59 -54.5 2.35 40.01 56.85 65.01 Compliance
-64 -54 6.19 39.29 60.19 69.29 Compliance
-63 -54 491 39.29 58.91 68.29 Compliance
AWS -62 -54 3.96 39.29 57.96 67.29 Compliance
-61 -54 2.79 39.29 56.79 66.29 Compliance
-60 -54 1.93 39.29 55.93 65.29 Compliance
-59 -54 0.88 39.29 54.88 64.29 Compliance
Note: Variable booster gain Limit: —34 dB-RSSI + MSCL.
Variable gain timing:
Operation Bands Measured value Limit
Results
MHz s s
Lower 700MHz 0.029 Compliance
Upper 700MHz 0.061 Compliance
Cellular 0.038 3 Compliance
PCS 0.061 Compliance
AWS 0.038 Compliance
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Variable gain timing:
Cellular Band

@ RBW 100 kHz
*VBW 300 kHz

Ref 25.5 dBm *Att 10 dB SWT 10 s 1
Offget 10{5 dB D 1
20 n
seL
EEEY -1
L
10
F-20
[--30 DB
-4
-5
-60
-70
Center 834.3261 MHz 1s/
ProjectNo.:52z1231227-78770E Tester:Bruce Lin
Date: 18.JAN.2024 22:37:10
@ RBW 100 kHz
*VBW 300 kHz iBr
Ref 25.5 dBm *Att 10 dB SWT 10 s 4
Offsget 10{5 dB [
seL
BET +| 10
L
F-10
20
30 3DB
[--40
[--50
-7c
Center 783.3043 MHz 1 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 22:43:52
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AWS Band

® RBW 100 kHz
*VBW 300 kHz

Ref 25.5 dBm *Att 10 dB SWT 10 s 1
offfet 10{5 dB ]
20 3~ ABr
SGL
EEY +| 10
VL
F-1c
I--20
-30 308
--40
=50 e
F-7c
Center 1.744891 GHz 1 s/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 18.JAN.2024 22:34:01
@ RBW 100 kHz
*VBW 300 kHz -74
Ref 25.5 dBm *Att 10 dB SWT 10 s €
Offsget 10{5 dB
seL
EEEY +| 10
L
F-10
-2
-3¢ 3pB
-40
-50
F-60
F-70
Center 706.8174 MHz 1 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 22:40:14
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Upper 700MHz

RBW 100 kHz
*VBW 300 kHz

Ref 25.5 dBm *Att 10 dB SWT 10 s 1.
Offget 10 dB [
[ 2]
seL
BT -
x|
L
F-10
-20;
-30; 3DB
[-40
oso
L
-60
F-70
Center 783.3043 MHz 1 s/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 18.JAN.2024 22:43:52
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§ 2.1049 - OCCUPIED BANDWIDTH

Applicable Standards
According to§ 2.1049 Measurements required: Occupied bandwidth.
Test Procedure

This measurement is required to compare the uniformity of the output signal relative to the input signal
and to satisfy the requirements of § 2.1049.

a) Connect the test equipment as shown in Figure 6 to measure the characteristics of the test signals
produced by the signal generator.

b) Set VBW to >3 x RBW.

c¢) Set the center frequency of the spectrum analyzer to the center of the operational band. The span will be
adjusted for each modulation type and occupied bandwidth as necessary for accurately viewing the signals.
d) Set the signal generator for power level to match the values obtained in 7.2.

e) Set the signal generator modulation type for GSM with a PRBS pattern and allow the trace on the signal
generator to stabilize adjusting the span as necessary.

f) Set the spectrum analyzer RBW for 1% to 5% of the emissions bandwidth.

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

h) Repeat 7.10c) to 7.10g) for CDMA and W-CDMA modulation adjusting the span as necessary for all
uplink and downlink operational bands. AWGN or LTE may be used in place of W-CDMA, as an option.
1) Connect the test equipment as shown in Figure 1. Begin with the uplink output connected to the
spectrum analyzer.

j) Repeat 7.10c) to 7.10h) in this new configuration.

Signal Generator » Spectrum Analyzer

Figure 6 — Occupied bandwidth instrumentation test setup

RF Attenuator
(if required)

[y

EUT

Spectrum Analyzer Signal Generator

Figure 1 — Band verification test instrumentation setup
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Test Data

Environmental Conditions

Temperature: 25.3~26.4°C
Relative Humidity: 52~54 %
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin on from 2024-01-18 to 2024-01-22.

Test Result: Pass

Please refer to following table.

Mode O[l;ear:(tilson Signal type Occllilpled bandWIdth((l)Vl[:IZ) Result
GSM 0.244 0.245 Compliance
Lower 700MHz CDMA 1.207 1.207 Compliance
WCDMA 4.199 4.135 Compliance
GSM 0.244 0.244 Compliance
Upper 700MHz CDMA 1.207 1.212 Compliance
WCDMA 4.183 4.167 Compliance
GSM 0.244 0.244 Compliance
Uplink cellular CDMA 1.207 1.207 Compliance
WCDMA 4.183 4.183 Compliance
GSM 0.244 0.245 Compliance
PCS CDMA 1.202 1.207 Compliance
WCDMA 4.167 4.183 Compliance
GSM 0.245 0.245 Compliance
AWS CDMA 1.207 1.202 Compliance
WCDMA 4.167 4.199 Compliance
GSM 0.245 0.246 Compliance
Lower 700MHz CDMA 1.207 1.203 Compliance
WCDMA 4.167 4.153 Compliance
GSM 0.244 0.246 Compliance
Upper 700MHz CDMA 1.207 1.203 Compliance
WCDMA 4.167 4.197 Compliance
GSM 0.244 0.246 Compliance
Downlink cellular CDMA 1.207 1.203 Compliance
WCDMA 4.183 4.124 Compliance
GSM 0.245 0.246 Compliance
PCS CDMA 1.207 1.207 Compliance
WCDMA 4.167 4.182 Compliance
GSM 0.245 0.245 Compliance
AWS CDMA 1.207 1.203 Compliance
WCDMA 4.199 4.182 Compliance
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Occupied Bandwidth:
Uplink, 836.5SMHz-CDMA (Input)

% *RBW 30 kHz
*VBW 100 kHz

Ref -20 dBm *Att 0 dB SWT 15 ms

-20 Offget 11 |dB

- 0
Lo

70
B
" M L\U'\m
NI IIVONY, ot e
-0
f-100
110
-120
Center 836.5 MHz 300 kHz/ Span 3 MHz
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 22.JAN.2024 20:29:26
.
Uplink, 836.5MHz-CDMA (Output)
® *RBW 30 kHz it ]
*VBW 100 kHz 1
Ref 30 dBm *Att 30 dB SWT 15 ms 3 )000000
30 Offget 11 |dB
:
20 A o |
1o

Z,fw/\wvww N,M«ﬂwk\‘ eea—
b . 4

Center 836.5 MHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:15:12
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Uplink, 836.5SMHz-GSM (Input)

@ *RBW 5 KHz
*VBW 20 kHz

Ref -20 dBm *Att 0 dB SWT 40 ms

MMV{\/\ ‘ i | 5 |

ke=il |, N\T\ -39 98 .
§ 000000 LVL
-50 Il

/ :
Wi AN

-120

Center 836.5 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:41:22

Uplink, 836.SMHz-GSM (Output)

@ *RBW 5 kHz Mar ke 1
*VBW 20 kHz 1.

Ref 30 dBm *Att 30 dB SWT 40 ms

30 Offget 11 |dB

=

L. A by ‘ ‘ ) 33 4

=
S

Center 836.5 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:39:54
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Uplink, 836.5SMHz-WCDMA (Input)

@ *RBW 100 kHz
*VBW 300 kHz

Ref -20 dBm *Att 0 dB SWT 5 ms

-20 Offget 11 |dB

{ 0 FNRTIA M ‘ e g

=

VL

S
.
|
Bl

MmN N

-120

Center 836.5 MHz 1 MHZ/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:39:09

Uplink, 836.SMHz-WCDMA (Output)

@ *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 30 dB SWT 5 ms

30 Offget 11 |dB

=

§

M,

Center 836.5 MHz 1 MHZ/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 20:05:39
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No

. 821231227-78770E-RF-00

Uplink, 1882.5MHz-CDMA (Input)

@ *RBW 30 KkHz
*VBW 100 kHz

Ref -20 dBm *Att 0 dB SWT 15 ms

L. WW

=

3pB

-120

Center 1.8825 GHz 300 kHz/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:30:16

Uplink, 1882.5MHz-CDMA (Output)

® *RBW 30 kHz
*VBW 100 kHz

Ref 30 dBm *Att 30 dB SWT 15 ms

30 Offget 12 (dB

L, [
= |, VIRTINTPINT SR VN
f o s o
b
10
20
)/MM M -
| Win
Yt
[-40;
50
[--¢60
70
Center 1.8825 GHz 300 kHz/ Span 3 MHz

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:17:37
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No

. 821231227-78770E-RF-00

Uplink, 1882.5MHz-GSM (Input)

*Att 0 dB

*RBW 5 kHz
*VBW 20 kHz
SWT 40 ms

30 ppal\ /N\.j\m/\\\/\ L o
X B
== 0 L\\ _ad -
. / \
I--60.

N

-120

Center 1.8825 GHz

100 kHz/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:42

146

Uplink, 1882.5MHz-GSM (Output)

*RBW 5 kHz
*VBW 20 kHz

Ref 30 dBm *Att 30 dB SWT 40 ms
30 Offsget 12 [dB T¢
:
L, -4 " -
1
B
4
1 .
/\,Af’w RV VL
10
20
Lo A

s,

Center 1.8825 GHz

100 kHz/

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:41:
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Span 1 MHz
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 1882.5MHz-WCDMA (Input)

@ *RBW 100 kHz
*VBW 300 kHz

Ref -20 dBm *Att 0 dB SWT 5 ms

E r
(2 T1 OB
el |0 -38. oo
5o

] \
P NP NPT PR WY TREN IRV U
% w v Yy

-120

Center 1.8825 GHz 1 MHZ/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:40:03

Uplink, 1882.5MHz-WCDMA (Output)

® *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 30 dB SWT 5 ms
30 Offget 12 |dB 3
E
L. 4 m | N
WW
== Pt
1 ‘U'
/‘J ) VL
10
P i
W % s
20
-40
50
[--60
70
Center 1.8825 GHz 1 MHz/ Span 10 MHz

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 20:07:52
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 1732.5MHz-CDMA (Input)

® *RBW 30 kHz €
*VBW 100 kHz - 0

Ref -20 dBm *Att 0 dB SWT 15 ms
-20 Offget 12 |dB U -20€ )
L MW WLMM I
[VIEW]
_40
L
50

-100

F-110

-120

Center 1.7325 GHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:31:15

Uplink, 1732.5MHz-CDMA (Output)

@ *RBW 30 kHz
*VBW 100 kHz

Ref 30 dBm *Att 30 dB SWT 15 ms

30 Offget 12 |dB

Center 1.7325 GHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:19:01
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 1732.5MHz-GSM (Input)

@ *RBW 5 KHz
*VBW 20 kHz

Ref -20 dBm *Att 0 dB SWT 40 ms

|50 AM”X‘\VAV"AW ‘ ‘ ‘\ — | 2]

&= | _,, b\\ 24 83 dBg
1 L
50 "

--70
// 30B
-80

-120

Center 1.7325 GHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:43:51

Uplink, 1732.5MHz-GSM (Output)

® “REW 5 Kiiz e )
*VBW 20 kHz 4. 1C

Ref 30 dBm *Att 30 dB SWT 40 ms

30 Offget 12 (dB

,L Juv/\/x\{\A

o

Center 1.7325 GHz 100 kHz/ Span 1 MHz

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:43:04
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

. 821231227-78770E-RF-00

Uplink, 1732.5MHz-WCDMA (Input)

® *RBW 100 kHz €
*VBW 300 kHz -

Ref -20 dBm *Att 0 dB SWT 5 ms

-20 Offget 12 |dB

L, N I o(iw
VoA oW W
1 =]
50

-100

F-110

-120

Center 1.7325 GHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:40:47

Uplink, 1732.5SMHz-WCDMA (Output)

@ *RBW 100 kHz Marke |
*VBW 300 kHz 1. 7

Ref 30 dBm *Att 30 dB SWT 5 ms

30 Offget 12 |dB

. WNMW 1 10 am
3 VL

M WWMMMM

Center 1.7325 GHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 20:08:51
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 707MHz-CDMA (Input)

@ *RBW 30 kHz Marke |
*VBW 100 kHz 24. iBr

Ref -20 dBm *Att 0 dB SWT 15 ms

-20 Offget 11 |dB

=

N \

-110

-120

Center 707 MHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:27:58

Uplink, 707MHz-CDMA (Output)

® *RBW 30 kHz
*VBW 100 kHz

Ref 30 dBm *Att 30 dB SWT 15 ms
30 Offget 11 |daB
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Center 707 MHz 300 kHz/ Span 3 MHz

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:08:48
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 707MHz-GSM (Input)

® *RBW 5 kHz €
*VBW 20 kHz -

Ref -20 dBm *Att 0 dB SWT 40 ms

-20 Offget 11 |dB
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"
50
-60 AN\/\{\JJ

i T |-

F-100

F-110

-120

Center 707 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:39:04

Uplink, 707MHz-GSM (Output)

@ *RBW 5 KHz
*VBW 20 kHz

Ref 30 dBm *Att 30 dB SWT 40 ms

30 Offget 11 |dB

v

L

r o

Center 707 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:36:31
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 707MHz-WCDMA (Input)

® *RBW 100 kHz €
*VBW 300 kHz -

Ref -20 dBm *Att 0 dB SWT 5 ms

-20 Offget 11 |dB

-100

F-110

-120

Center 707 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:37:12

Uplink, 707MHz-WCDMA (Output)

@ *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 30 dB SWT 5 ms

30 Offget 11 |dB

2 =] e : T1 OB
0 | W ‘g aen|

Center 707 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:57:55
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 781.5MHz-CDMA (Input)

@ *RBW 30 kHz Marke |
*VBW 100 kHz 24.7¢

Ref -20 dBm *Att 0 dB SWT 15 ms

= | 11

T |

-120

Center 781.5 MHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:28:37

Uplink, 781.SMHz-CDMA (Output)

® *RBW 30 kHz
*VBW 100 kHz

Ref 30 dBm *Att 30 dB SWT 15 ms

30 Offget 11 |dB W 211538462 1

L, m [N
v
L. ].VMMMMM,JA PRAN UL

Center 781.5 MHz 300 kHz/ Span 3 MHz

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:12:24
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 781.5MHz-GSM (Input)

® *RBW 5 kHz b e
*VBW 20 kHz =2 iBr

Ref -20 dBm *Att 0 dB SWT 40 ms
-20 Offget 11 [dB N . ] 3 C 3
M Te T1 OBW
L Py N 61 onn (W
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=50
I W
. i\
-80
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F-110
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Center 781.5 MHz 100 kHz/ Span 1 MHz
ProjectNo.:821231227-78770E Tester:Bruce Lin
Date: 22.JAN.2024 20:40:08
.
Uplink, 781.5SMHz-GSM (Output)
@ *RBW 5 kHz Marker [ ]
*VBW 20 kHz 1.5 1Bn
Ref 30 dBm *Att 30 dB SWT 40 ms . 6025¢€ z
30 Offget 11 |dB
L, o |EN
.
=10 / \
-20
=30
Lo
WJJ/MM[
-60
-70
Center 781.5 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 19:38:16
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Uplink, 781.5SMHz-WCDMA (Input)

® *RBW 100 kHz €
*VBW 300 kHz -

Ref -20 dBm *Att 0 dB SWT 5 ms 4359

-20 Offget 11 |dB
1

-3¢ b m (N

r AT lccedser
2 =K kL
a0
s
50

-100

F-110

-120

Center 781.5 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:38:05

Uplink, 781.5MHz-WCDMA (Output)

% *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 30 dB SWT 5 ms

30 Offget 11 |dB

0 | . .
e L

Center 781.5 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 18.JAN.2024 20:03:58
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Downlink, 881.SMHz-CDMA (Input)

@ *RBW 30 KkHz
*VBW 100 kHz 1. iBn

Ref -20 dBm *Att 0 dB SWT 15 ms .9 1

-20 Offget 11 |dB

[viEw]

-100

Center 881.5 MHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:25:45

Downlink, 881.5MHz-CDMA (Output)

Spectrum n%:

Ref Level 21.00 dém Offset 11.00 dB & RBW 30 kHz
| Att 20 dB  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk View

mM1[1] 7.59 dBm
881.90380 MHz|

10 dBm Occ . 1.202604920 MHz|
WW\W o

0 dem
-10 dBm
-20 dBm K \
-30 dBm

/\\/'j L\/\
féﬁ\s&u

e

-50 dém

-60 dem

-70 dem

CF 881.5 MHz 691 pts Span 3.0 MHz

Marker

Type | Ref | Trc | X-value Y-value | __Function Function Result
M1 1 B881.9038 MHz 7.59 dBm
Tl 1 280.90027 MHz 1.21 dBm Occ Buw 1.20260492 MHz
T2 1 282.10347 MHz 1.26 dém

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:25:59
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

Downlink, 881.5SMHz-GSM (Input)

®

Ref -20 dBm *Att 0 dB

*RBW 5 kHz
*VBW 20 kHz
SWT 40 ms

-20 Offget 11

[viEw]

y

o
\\

-60.

--80

-,

o

Center 881.5 MHz 100

ProjectNo.:521231227-78770E

Date: 22.JAN.2024 20:35:11

Tester:Bruce Lin

kHz/

Span 1 MHz

Downlink, 881.SMHz-GSM (Output)

Spectrum

(=]

Offset 11.00 d& & RBW
SWT

Ref Level 21.00 dBm
| Att 20 dB

379.1 ps @ YBW 20 kHz

5 kHz

Mode Auto FFT

@ 1Pk View

5.24 dBm
881.51160 MHz|

mM1[1]

10 dBm

0 dBm

T

{

Occ Bw 246.020260492 kHz|

-10 dem

-20 dBm

-30 dBm

-40 dem

-50 dém

Nt

LN

|r-sitlrel e

-70 dem

CF 881.5 MHz

691 pts

Span 1.0 MHz

Marker

Y-value |

Function

Function Result |

Type | Ref | Trc | X-value

M1 1 881.5116 MHz
Tl 1 281.27844 MHz
T2 1 281.62446 MHz

ProjectNo.:521231227-78770E

Date: 20.JAN.2024

Tester:Bruce Lin

5.24 dBm
-9.10 dBm
-7.72 dém

Occ Bw 245.020260492 kHz
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

Downlink, 881.SMHz-WCDMA (Input)

@ *RBW 100 kHz
*VBW 300 kHz

Ref -20 dBm *Att 0 dB SWT 5 ms

-20 Offget 11 |dB

=

e V“W—MWWWW

[viEw]

. | \

AT AP i LESN T PASTILT
-100
-110
-120
Center 881.5 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:34:41

Downlink, 881.5MHz-WCDMA (Output)

Spectrum

(=]

Ref Level 16.00 dém Offset 11.00 dB & RBW 100 kHz
|& Att 15d8  SWT 19 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk View

M1l

10 dem
T W%ﬁ
[

4.124457308 MHz|

8.46 dBm
882.4700 MHz

0 dBm

:

\

-10 dBm /
-20 dBm

\

-30 dBm /J

~40 dBmr

N

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:46:30

-50 dem

-60 dem

-70 dBm

-80 dBm

CF 881.5 MHz 691 pts Span 10.0 MHz

Marker

Type | Ref | Trc | X-value Y-value | __Function Function Result
M1 1 882.47 MHz 8.46 dBm
Tl 1 879.4595 MHz -0.55 dBm Occ Buw 4.124457308 MHz
T2 1 883,5830 MHz 0.01 dBm
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

. 821231227-78770E-RF-00

Downlink, 1962.5MHz-CDMA (Input)

*RBW 30 kHz
*VBW 100 kHz . 1Br

®

Ref -20 dBm *Att 0 dB SWT 15 ms
-20 Offget  12|dB B Y X 7769
b ’ ’
L. JNLMMW S
1 =4 E
=T, -3 .
VL
I _s0
I-co r{ \
-70
[-80
i g™ R EeNTRT
-100
-110
-120
Center 1.9625 GHz 300 kHz/ Span 3 MHz
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 22.JAN.2024 20:26:30
.
Downlink, 1962.5SMHz-CDMA (Output)
Spectrum n%:
Ref Level 22,00 dém  Offset 12.00 dB & RBW 30 kHz
| Att 20 dB  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk View
M1[1] 8.91 dBm
M1 1.96212660 GHZ|
10 dBm Occ Bw 1.206946454 MHz|
TMW o
o dsm /5 (\
-10 dem / \
-20 dBm ﬂ/\JJ k
P
-40 dBm
-30 dBm
-60 dem
-70 dem
CF 1.9625 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result
M1 1 19621266 GHz 8.91 dBm
Tl 1 1.96189652 GHz 2.86 dBm Occ Buw 1.206946454 MHz
T2 1 1.96310347 GHz 2,87 dBm

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:27:23
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

®

Downlink, 1962.5MHz-GSM (Input)

*RBW 5 kHz
*VBW 20 kHz . 1Br

Ref -20 dBm *Att 0 dB SWT 40 ms
-20 Offget 12 |dB
N
L Y| AW i ) 5 | N
0 o
4
X :
== |, =i o
i
Ty
-100
-110
-120
Center 1.9625 GHz 100 kHz/ Span 1 MHz

ProjectNo.:52123122

Date: 22.JAN.2024

7-78770E Tester:Bruce Lin

20:36:25

Downlink, 1962.5MHz-GSM (Output)

Spectrum n%:
Ref Level 22,00 dém  Offset 12.00 dB @ RBW 5 kHz
| Att 20de SWT 379.1ps @ VYBW 20 kHz Mode aAuto FFT
@ 1Pk View
M1[1] 5.77 dBm
1.96251160 GHZ|
10 dBm i Occ Bw 246.020260492 kHz
0 dém 2 Mﬂ
T1 T2
-10 dem J\,JY\[V L\m
-20 dBm / \
-30 dBm f\/\fﬂ; e L\\«W
-40 dBm H\W
-50 dBm P ]
ot i ar ot o
-60 dem
-70 dem
CF 1.9625 GHz 691 pts Span 1.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result |
M1 1 19625116 GHz 5.77 dBm
Tl 1 1.96237244 GHz -B8.37 dBm Occ Buw 245.020260492 kHz
T2 1 1.96262446 GHz -7.30 dém
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 20.JAN.2024 03:36:17

TR-EM-RF057

Page 80 of 131

Version 1.0 (2023/10/07)




Bay Area Compliance Laboratori

es Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

®

Downlink, 1962.5MHz-WCDMA (Input)

* RBW

100 kHz

*VBW 300 kHz . 1Br

Ref -20 dBm *Att 0 dB SWT 5 ms
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Center 1.9625 GHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E

Date:

|& Att

22.JAN.2024

Spectrum

Ref Level 17.00 dBm

Tester:Bruce Lin

21:35:35

Downlink, 1962.5SMHz-WCDMA (Output)

VL

(=]

Offset 12.00 d& @ RBW 100 kHz

15d8  SWT 19 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk View

mM1[1]
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0 dém

W’M‘Qﬁw\/\
I i 2

8.20 dBm
1.9629780 GHz|
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-10 dem

\
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-20 dem

L

-40 dBm

-50 dem

-60 dem

-70 dBm

-80 dem

CF 1.9625 GHz
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Span 10.0 MHz

Marker

c | X-value Y-value

| __Function

Function Result

Type | Ref | Tr
M1

T1
T2

ProjectNo.:5212

Date: 20.JAN.20

1
1
1

8.20 dBm
-0.10 dBrm
-0.23 dém

1.962978 GHz
10604016 GHz
19645839 GHz

31227-78770E Tester:Bruce Lin

24 03:47:30

Dcc Bw
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Downlink, 2132.5MHz-CDMA (Input)

@ *RBW 30 KkHz
*VBW 100 kHz . iBn

Ref -20 dBm *Att 0 dB SWT 15 ms

-20 Offget 12 |dB

/AAWVWMWMM e o ‘\“wl.'.!

[viEw]

. | |
|

-100

Center 2.1325 GHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:27:19

Downlink, 2132.5SMHz-CDMA (Output)

Spectrum n%:

Ref Level 22,00 dém  Offset 12.00 dB & RBW 30 kHz

| Att 20 dB  SWT 63.2 ps @ YBW 100 kHz Mode &uto FFT
@ 1Pk View
M1[1] 10.26 dBm)|
M1 2.13290380 GHz
1 occ, 1.202604920 MHz
10 dBm m WWMz
v

0 dBm

-10 dem / \
-20 dBm

— ]

307 dam |
-40 dBm
-30 dBm
-60 dem
-70 dem
CF 2.1325 GHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result
M1 1 2,1328038 GHz 10.26 dBm
Tl 1 2.131B96532 GHz 3.79 dBm Occ Buw 1.20260492 MHz
T2 1 2.133099132 GHz 4,13 dBm

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:28:18
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

. 821231227-78770E-RF-00

Downlink, 2132.5MHz-GSM (Input)

*RBW 5 kHz
*VBW 20 kHz . 1Br

®

Ref -20 dBm *Att 0 dB SWT 40 ms
-20 Offget 12 |dB
v ) 1 or
L o paad\ I 119 daen |EN
4
X :
el |0 = L .
e
0B
M
-100
-110
-120
Center 2.1325 GHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:38:00

Downlink, 2132.5SMHz-GSM (Output)

Spectrum

(=]

Ref Level 22,00 dBm
| Att 20 dB

Offset 12.00 d& @ RBW 5 kHz

SWT 379.1ps @ VBW 20 kHz Mode Auto FFT

@ 1Pk View

M1[1]

L Occ Bw

e

10 dBm

0 dBm

2.13251160 GHz
244.573082489 kHz|

8.57 dBm

i i

-10 dem

"

-20 dBm

iR

-30 dBm

-40 dBm

™

50 B

-60 dem

-70 dem

CF 2.1325 GHz 691 pts

Span 1.0 MHz

Marker

Type | Ref | Trc | X-value Y-value | __Function
M1

Function Result |

1
1
1

2,1325116 GHz
2.13237844 GHz
2.13262301 GHz

8.57 dBm
-5.51 dBm
-4.41 dém

T1
T2

Dcc Bw

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:38:52

244573082489 kHz
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Report No

Downlink, 2132.5MHz-WCDMA (Input)

@ *RBW 100 kHz
*VBW 300 kHz 7
Ref -20 dBm *Att 0 dB SWT 5 ms
-20 Offget 12 |dB

[viEw]

Al gl [PWRY W P Y7 |
W W i/ oy LAt Eal
-100
-110
-120
Center 2.1325 GHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:36:18

Downlink, 2132.5SMHz-WCDMA (Output)

Spectrum

(=]

Ref Level 17.00 dBm

|& Att 15 dB  SWT

Offset 12.00 d& @ RBW 100 kHz
19 ps @ YBW 300 kHz

Mode Auto FFT

@ 1Pk View

[
b. 4

mM1[1]

10 dBm PP

0 dém

=
Occ Bw 2

10.67 dBm)|
2.1311540 GHz
4.182344428 MHz|

-10 dem

\

-20 dem

\

-40 dBm

-50 dem

-60 dem

-70 dBm

-80 dem

CF 2.1325 GHz

691 pts

Span 10.0 MHz

Marker
Y-value

| __Function

Function Result

Type | Ref | Trc | X-value
M1 1 2.131154 GHz
Tl 1 2.1304161 GHz
T2 1 2.1345984 GHz

10.67 dBm
2.19 dBm
1.84 dém

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:49:08

Dcc Bw

4.182344428 MHz
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

Downlink, 737MHz-CDMA (Input)

*RBW 30 kHz
*VBW 100 kHz . 1Br

SWT 15 ms

®

Ref -20 dBm *Att

0 dB

-20 Offget 11

[viEw]
VL

-100

Center 737 MHz 300 kHz/ Span 3 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:23:48

Downlink, 737MHz-CDMA (Output)

Spectrum

(=]

Ref Level 21.00 dBm
| Att 20 dB

Offset 11.00 d& & RBW 30 kHz

SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT

@ 1Pk View

mM1[1]

10 dBm

Occ Bw M

e

“—

}N/k..m/\ff‘

0 dBm

737.51660 MHz|
1.202604920 MHz|

7.43 dBm

-10 dem

-20 dBm

-30 dBm

-40 dem

-50 dém

-60 dem

-70 dem

CF 737.0 MHz 691 pts

Span 3.0 MHz

Marker

Type | Ref | Trc | X-value Y-value | __Function Function Result
M1

1
1
1

7.43 dBm
1.47 dBm
1.19 dém

737.5166 MHz
736.40087 MHz
737.60347 MHz

T1
T2

Dcc Bw

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:24:31

1.20260492 MHz
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Bay Area Compliance Laboratories Corp. (Shenzhen) Report No

. 821231227-78770E-RF-00

Downlink, 737MHz-GSM (Input)

*RBW 5 kHz
*VBW 20 kHz . 1Br

®

Ref -20 dBm *Att 0 dB SWT 40 ms
-20 Offget 11 |dB 3 .
v 1 1 E
L s MMAVAH {12 asn W
kel |, \ = m|
L J\
--80
Lo ] L\'k« 1
4 ’/w" TW
-100
-110
-120
Center 737 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:32:33

Downlink, 737MHz-GSM (Output)

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:34:20

Spectrum n%:
Ref Level 21.00 dém Offset 11.00 dB & RBW 5 kHz
| Att 20de SWT 379.1ps @ VYBW 20 kHz Mode aAuto FFT
@ 1Pk View
mM1[1] 5.85 dBm
737.01160 MHz|
10 dBm tt Occ Bw 246.020260492 kHz|
0 dem f f
TV%IV T2
-10 dem ']JJ \/\
-20 dBm R \k
-30 dBm N‘J‘/V e o, \\W\
-40 dem _\,\
-50 dBm W\p
N Morrad
-70 dem
CF 737.0 MHz 691 pts Span 1.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result |
M1 1 737.0116 MHz 5.85 dBm
Tl 1 736.27844 MHz -B8.46 dBm Occ Buw 245.020260492 kHz
T2 1 737.12446 MHz -7.20 dBém
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

Downlink, 737MHz-WCDMA (Input)

@ *RBW 100 kHz
*VBW 300 kHz . iBn
Ref -20 dBm *Att 0 dB SWT 5 ms
-20 Offget 11 [dB
L. A Y 22 aen |
el |0 - mf
L
B / \
[-¢60 ) \
-70
j \ e
-100
-110
-120
Center 737 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:32:54

Downlink, 737MHz-WCDMA (Output)

Spectrum

(=]

Ref Level 16.00 dBm
| Att 15 dB

Offset 11.00 d& & RBW 100 kHz

SWT 19 ps @ YBW 300 kHz  Mode Auto FFT

@ 1Pk View

Mi[1f1
10 dBm

Occ Bw 2

wm

0 dBm

4.153400868 MHz|

9.38 dBm
73B.3750 MHz

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dem

-70 dBm

-80 dBm

CF 737.0 MHz 691 pts

Span 10.0 MHz

Marker

Type | Ref | Trc | X-value Y-value | __Function
M1 1

Function Result

738,375 MHz
7349595 MHz
739.1129 MHz

9.38 dBm
-0.75 dBm
0.70 dBm

T1
T2

1
1

Dcc Bw

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:45:04

4.153400868 MHz
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

Downlink, 751.SMHz-CDMA (Input)

@ *RBW 30 KkHz

*VBW 100 kHz

Ref -20 dBm *Att 0 dB SWT 15 ms

-20 Offget 11 |dB v

WWMW

[viEw]

. |
|

|
e

-100

Center 751.5 MHz 300 kHz/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:24:52

Span 3 MHz

Downlink, 751.5MHz-CDMA (Output)

Spectrum

(=]

Ref Level 21.00 dém Offset 11.00 dB & RBW 30 kHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:25:09

| Att 20 dB  SWT 63.2 ps @ VBW 100 kHz  Mode Auto FFT
@ 1Pk View
mM1[1] 5.56 dBm
750.99200 MHz|
10 dem LLipy Occ Bw 1.202604920 MHz
T [ e e =
0 dBm
-10 dem / \
-20 dBm { \
-30 dBm -
o™ [t
-50 dém
-60 dem
-70 dem
CF 751.5 MHz 691 pts Span 3.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result
M1 1 750,992 MHz 5.56 dBm
Tl 1 750.296532 MHz -0.52 dBm Occ Buw 1.20260492 MHz
T2 1 752.099132 MHz -0.05 dém

TR-EM-RF057 Page 88 of 131

Version 1.0 (2023/10/07)




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

Downlink, 751.5SMHz-GSM (Input)

@ *RBW 5 KHz
*VBW 20 kHz . iBn

Ref -20 dBm *Att 0 dB SWT 40 ms

-20 Offget 11 |dB

Lo vaf\h!\wn ‘ o 12 | M

kel |, ’\\ -39, Bm]
VL

",
e

Center 751.5 MHz 100 kHz/ Span 1 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 20:33:47

Downlink, 751.SMHz-GSM (Output)

Spectrum

(=]

Ref Level 21.00 dém Offset 11.00 dB & RBW 5 kHz

ﬂ'x’\!\ﬂ

| Att 20de SWT 379.1ps @ VYBW 20 kHz Mode aAuto FFT
@ 1Pk View
mM1[1] 3.81 dBm
751.51160 MHz|
10 dBm Occ Bw 246.020260492 kHz|

0 dem
e T .

-10 dem ﬁj L\
-20 dBm

/ \

-40 dem - L\W
-50 dém

D ",

Iy f

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:35:00

-70 dem
CF 751.5 MHz 691 pts Span 1.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | __Function Function Result |
M1 1 751.5116 MHz 3.81 dBm
Tl 1 751.27844 MHz -10.24 dBm Occ Buw 245.020260492 kHz
T2 1 751.62446 MHz -2.29 dém
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. 821231227-78770E-RF-00

Downlink, 751.5MHz-WCDMA (Input)

*RBW 100 kHz
*VBW 300 kHz . 1Br

®

Ref -20 dBm *Att 0 dB SWT 5 ms
-20 Offget 11 |aB
T i£n | EN
30 W\JWM
el |0 = L .
VL
B / \
[-60 / \
-70
J \ .
-100
-110
-120
Center 751.5 MHz 1 MHz/ Span 10 MHz

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 22.JAN.2024 21:33:48

Downlink, 751.5MHz-WCDMA (Output)

Spectrum

(=]

Offset 11.00 d& & RBW 100 kHz
SWT 19 ps @ YBW 300 kHz

Ref Level 16.00 dBm

|& Att 15 dB Mode auto FFT

@ 1Pk View

1 mM1[1]

memn\nr2

10 dBm

4.196816208 MHz|

6.81 dBm
750.1540 MHz

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dem

-60 dem

-70 dBm

-80 dBm

CF 751.5 MHz 691 pts

Span 10.0 MHz

Marker

X-value Y-value | __Function

Function Result

Type | Ref | Trc |

M1 1 6.81 dBm
-1.93 dBm
-1.66 dém

750,154 MHz
740.3871 MHz
7535839 MHz

T1
T2

1
1

Dcc Bw

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 20.JAN.2024 03:45:41

4.196516208 MHz
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§ 20.21(e)(8)(ii)(A) &§20.21(e)(4) - OSCILLATION DETECTION

Applicable Standards
Rule paragraph(s): § 20.21(e)(8)(i1)(A) Anti-Oscillation, §20.21(e)(4) Self-monitoring

For this measurement two EUTs will be permitted, one operating in a normal mode and the second
operating in a test mode that is capable of disabling the uplink inactivity squelching and or a reduction of
the time between restarts to 5 seconds. This will greatly decrease the test time required.

NOTE — Consumer boosters certified as direct connection mobile boosters having gain of less than or equal to 15 dB are exempt
from compliance to testing procedures in 7.11.3 and 7.11.4.
Test Procedure

According to KDB 935210 D03 Signal Booster Measurements v04, §7.11.2 Oscillation restart tests and
§7.11.3 Test procedure for measuring oscillation mitigation or shutdown

Donor Port Server Port

Directional
Coupler

EUT

Coupled Port
from EUT

Variable RF
Attenuator

RF Bandpass Filter >

Spectrum Analyzer

Figure 7 — Oscillation detection instrumentation test setup

Test Data

Environmental Conditions

Temperature: 27 °C
Relative Humidity: 55%
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin from 2024-01-24 to 2024-03-19.
Test Result: Pass

Please refer to following table.
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Bay Area Compliance Laboratories Corp. (Shenzhen)

Report No.: SZ1231227-78770E-RF-00

Oscillation Restart Time:

i i Power | Between restart time
Mode O[l;ear:sison Detect;(s))n LB level ® Number of restart Result
Reading | Limit | dBm | Reading Limit Reading | Limit
Lower 700 0.147 18.46 62.02 4 Compliance
Upper 700 0.184 28.67 61.72 4 Compliance
Uplink Cellular 0.238 0.3 28.2 61.87 4 Compliance
PCS 0.160 15.69 62.60 4 Compliance
AWS 0.073 14.1 62.12 60 4 5 Compliance
Lower 700 0.188 18.64 62.21 4 Compliance
Upper 700 0.144 18.53 62.02 4 Compliance
Downlink | Cellular 0.176 1 26.20 62.02 4 Compliance
PCS 0.144 23.35 62.24 4 Compliance
AWS 0.094 23.51 62.20 4 Compliance
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Report No.: SZ1231227-78770E-RF-00

Oscillation Mitigation or Shutdown:

Operation Max gain Isolation Difference Limit
Mode 'Band ab dB dB dB Result
+5 -8.42 12.00 Compliance
+4 -8.99 12.00 Compliance
+3 -9.75 12.00 Compliance
+2 -11.47 12.00 Compliance
Lower 60.73 0 5 20 Comlianes
. . ompliance
700MHz -1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -8.13 12.00 Compliance
+4 -7.21 12.00 Compliance
+3 -9.74 12.00 Compliance
+2 -10.39 12.00 Compliance
Upper +1 -10.59 12.00 Compliance
7051\1311{2 61.66 +0 -11.50 12.00 Compliance
-1 -12.69 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -11.24 12.00 Compliance
+4 -11.44 12.00 Compliance
+3 -13.67 12.00 Compliance
Uplink +2 / 12.00 Compliance
+1 / 12.00 Compliance
Cellular 61.49 +0 / 12.00 Compliance
-1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -18.42 12.00 Compliance
+4 / 12.00 Compliance
+3 / 12.00 Compliance
+2 / 12.00 Compliance
+1 / 12.00 Compliance
PCS 69.22 +0 / 12.00 Compliance
-1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -15.33 12.00 Compliance
+4 / 12.00 Compliance
+3 / 12.00 Compliance
AWS 69.19 +2 / 12.00 Compliance
+1 / 12.00 Compliance
+0 / 12.00 Compliance
-1 / 12.00 Compliance
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Report No.: SZ1231227-78770E-RF-00

-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -18.77 12.00 Compliance
+4 / 12.00 Compliance
+3 / 12.00 Compliance
+2 / 12.00 Compliance
Lower |5 5 m ? 1500 | Complance
. . ompliance
700MHz -1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -10.70 12.00 Compliance
+4 -17.31 12.00 Compliance
+3 / 12.00 Compliance
+2 / 12.00 Compliance
Upper +1 / 12.00 Compliance
62.13 +0 / 12.00 Compliance
700MHz -1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -7.59 12.00 Compliance
+4 -8.62 12.00 Compliance
+3 -10.60 12.00 Compliance
. +2 -10.79 12.00 Compliance
Downlink T T12.58 12.00 Compliance
Cellular 62.92 +0 / 12.00 Compliance
-1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -11.88 12.00 Compliance
+4 -13.01 12.00 Compliance
+3 / 12.00 Compliance
+2 / 12.00 Compliance
+1 / 12.00 Compliance
PCS 70.50 +0 / 12.00 Compliance
-1 / 12.00 Compliance
-2 / 12.00 Compliance
-3 / 12.00 Compliance
-4 / 12.00 Compliance
-5 / 12.00 Compliance
+5 -13.95 12.00 Compliance
+4 / 12.00 Compliance
+3 / 12.00 Compliance
+2 / 12.00 Compliance
AWS 7035 +1 / 12.00 Compliance
+0 / 12.00 Compliance
-1 / 12.00 Compliance
-2 / 12.00 Compliance
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-3 12.00 Compliance
-4 12.00 Compliance
-5 12.00 Compliance

Note: The mesured difference exceeds the limit for a period of less than 300 seconds before device mitigrate
and shut down. The maximum recorded time prior to mitigate or shutdown was 98s.
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Oscillation Restart tests:

Uplink
Cellular Band

@ RBW 1 MHz
*VBW 3 MHz

Ref 35.5 dBm *Att 10 dB SWT 5 s 3 16
offfet 20{5 dB ]
30 - ABr
I | 2]
2 20 dEn
=5 .00000¢ TRG
L
1o
RC
10
[-20
-30
b AN S A A A SRSt A
ee AR Mo for A IR A0
-5
Center 832.0128205 MHz 500 ms/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 1.FEB.2024 20:21:18

® RBW 1 MHz
*VBW 3 MHz

Ref 35.5 dBm *Att 10 dB SWT 300 s

Offget 20]5 dB

1 ol
=

-60

Center 832.0128205 MHz 30 s/

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 1.FEB.2024 20:27:13
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PCS Band

@ RBW 1 MHz

*VBW 3 MHz

*Att 20 dB SWT 5 s
ofefet 20]s dB |
4 TET
| 2]
b ]
[+ =4 e
e e 34779 TRG
it L
10
RC dBm
-10
3DB
b pr i AL A AN I e
I_s0 .
N TN PV UYSRAVIPTT STV PPRY & T I VP WS
-0
-50
Center 1.865352564 GHz 500 ms/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 19.MAR.2024 23:47:01
@ RBW 1 MHz 1]
VBW 3 MHz 1
Ref 34 dBm *Att 20 dB SWT 300 s
offfet 20]5 dB
0
iBr
seL
! L
10
0
“1h
h 3pB
WWWMWMW A A A A Mt
-0
_s0
Center 1.865352564 GHz 30 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 00:47:58
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AWS Band

@ RBW 1 MHz Mar ke
VBW 3 MHz 1.10 dBr

Ref 34 dBm *Att 20 dB SWT 5 s
Offget 20{5 dB
30 1Bn
Bz [
axa] 1026 ms |TRC
VL
F1
TRG 3.1 (dBm
-1
-20
sDB
-30
PAAAAALAA AN AU ARIAAARAMABAAB Lt 7 A e ettt Sl A
-
L-so
-60
Center 1.753814103 GHz 500 ms/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 25.JAN.2024 00:51:23
@ RBW 1 MHz
VBW 3 MHz
Ref 34 dBm *Att 20 dB SWT 300 s
Offget 20J5 dB € 1
i iBr
L
=
0
=10
e
308
e
MLt . ot RPN SRV W I YNV R GRSy S WY
-40
5o
Center 1.753814103 GHz 30 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 01:03:51
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Lower 700MHz

@ RBW 1 MHz

VBW 3 MHz .46 dEr

Ref 34 dBm *Att 20 dB SWT 5 s
Offget 20{5 dB
30
iBn
Bz [ B
axa] 6.730769 me |
L
F1
TRG -1. dbm
-1
-20
308
-30
i
N ARk AN AN P ltdAAMAIN A AL | A g Ao ittt A ra v stn oA

L-s0

Center 700.1089744 MHz 500 ms/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 00:05:59

@ RBW 1 MHz 1]

VBW 3 MHz 1

Ref 34 dBm *Att 20 dB SWT 300 s
Offget 20J5 dB
iBr
seL
L
F1p
0
-po
-po
3pB
--po
I rims Hpdns Al A A SN S AAAI AP A A N Ll r A A prain Ao i s
-40
_s0
Center 700.1089744 MHz 30 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 00:15:25
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Upper 700MHz

@ RBW 1 MHz

VBW 3 MHz

Ref 36 dBm *Att 20 dB SWT 5 s 1.294
Offget 2045 dB [ 1
©
2 1o
axa] ) TRG
L
10
G 4.3|dBm
F-10
=20
F-30
LU s, ey drnsafir AN b |
[--40
-50
Center 781.275641 MHz 500 ms/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 25.JAN.2024 21:48:04
@ RBW 1 MHz b
VBW 3 MHz 28.€ iBr
Ref 36 dBm *Att 20 dB SWT 300 s
Offget 20J5 dB
1
L \
seL
m‘ 20
L
1

Center 781.275641 MHz 30 s/

ProjectNo.:521231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 21:54:01
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Downlink

Cellular Band

@ RBW 1 MHz

VBW 3 MHz
Ref 38 dBm *Att 20 dB SWT 5 s

Offget  20]5 dB

20 ] | 2]
M ]
1 ey 1
o= - ; RG
L
F1
RC
0
-1
-20
-3¢
I ar AR N AN A bt AR A
i g M AU RN
-40
50
-60
Center 877.8141026 MHz 500 ms/
ProjectNo.:521231227-78770E Tester:Bruce Lin
Date: 25.JAN.2024 20:58:23
® RBW 1 MHz
VBW 3 MHz
Ref 36 dBm *Att 20 dB SWT 300 s
Offset 20J5 dB
seL
2
L
1
0
-fo
]
Uit I e A Al A A~ S~ pr A
-40
L o
[-60:
Center 877.8141026 MHz 30 s/

ProjectNo.:5Z1231227-78770E Tester:Bruce Lin

Date: 25.JAN.2024 21:05:46
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§2.1051- SPURIOUS EMISSIONS AT ANTENNA TERMINALS

Applicable Standards
FCC §2.1051 Measurements required: Spurious emissions at antenna terminals.

§20.21(e)(8)(1)(E): 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.

§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.

§27.53: the power of any emission shall be attenuated outside the band below the transmitter
power (P) by at least 43 + 10 log (P) dB;

Test Procedure

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

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

c) Set the signal generator amplitude to the level determined in the power measurement procedure in 7.2.
d) Turn on the signal generator RF output and measure the spurious emission power levels with an
appropriate measurement instrument as follows.

1) 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.

2) Set VBW =3 x RBW.

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

4) Sweep time = auto-couple.

5) 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
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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 at least 10 traces in power averaging (i.e., RMS) mode.

6) 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.

7) Reset the analyzer start frequency to the upper band/block edge frequency plus 100 kHz or 1 MHz, as
specified in the applicable rule part, and the analyzer stop frequency to 10 x 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.

8) 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.
e) Repeat 7.6b) through 7.6d) for each supported frequency band of operation.

RF Attenuator

= . |-—— |
(if required) Bk

Spectrum Analyzer Signal Generator

Figure 1 — Band verification test instrumentation setup

Test Data

Environmental Conditions

Temperature: 26 C
Relative Humidity: 57 %
ATM Pressure: 101.0 kPa

The testing was performed by Brace Lin from 2024-01-20 to 2024-04-08.
Test Mode: Transmitting
Test Result: Pass

Please refer to the following plots.
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Additional requirement for upper 700MHz band
Uplink
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§ 2.1053 - RADIATED SPURIOUS EMISSIONS

Applicable Standards

§ 2.1053 Measurements required: Field strength of spurious radiation.

Test Procedure

This procedure is intended to satisfy the requirements specified in § 2.1053. The applicable limits are those
specified for mobile emissions in the rule part appropriate to the band of operation (see Annex A).

a) Place the EUT on an OATS or semi-anechoic chamber turntable 3 m from the receiving antenna. 12

b) Connect the EUT to the test equipment as shown in Figure 10 beginning with the uplink output.

¢) Set the signal generator to produce a CW signal with the frequency set to the center of the operational
band under test and the power level set at Pivas determined from 7.2.

d) Measure the radiated spurious emissions from the EUT from lowest to the highest frequencies as
specified in § 2.1057. Maximize the radiated emissions by utilizing the procedures described in Clause 8
of ANSI C63.4-2014.

e) Capture the peak emissions plots using a peak detector with Max-Hold for inclusion in the test report.
Tabular data is acceptable in lieu of spectrum analyzer plots.

f) Repeat 7.12¢) through 7.12e) for all operational bands.

Antenna

\%

EUT //'l A » Spectrum Analyzer

Signal Generator

Impedance-Matched
Non-Radiating Load

Figure 10 — Radiated spurious emissions test instrumentation setup
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Test Data

Environmental Conditions

Temperature: 25.1~30 °C
Relative Humidity: 51~52%
ATM Pressure: 101.0 kPa

The testing was performed by Anson Su on 2024-01-19 for below 1GHz and Tyler Wu 2024-01-21

for above 1GHz

Test Result: Pass

Please refer to following table.

Test Mode: Transmitting

Uplink
Frequency l;z;g;’:; Polar RO Absolute Level | Limit Margin
(MHz) (dBuV) (H/V) | SG Level | Cable Antenna (dBm) (dBm) (dB)
(dBm) loss(dB) | Gain(dB)

Cellular Band, Test Frequency 836.5MHz
953.4 36.06 H -60.4 1.36 0.0 -61.76 -19 42.76
953.4 35.22 A% -58.8 1.36 0.0 -60.16 -19 41.16
1673.00 50.21 H -57.4 0.90 8.60 -49.70 -19 30.70
1673.00 51.16 \Y% -57.0 0.90 8.60 -49.30 -19 30.30

PCS Band, Test Frequency 1882.5MHz

958.0 36.37 H -60.1 1.36 0.0 -61.46 -19 42.46
958.0 35.46 \Y% -58.6 1.36 0.0 -59.96 -19 40.96
3765.00 46.36 H -58.8 1.30 10.70 -49.40 -19 30.40
3765.00 47.01 v -58.1 1.30 10.70 -48.70 -19 29.70

AWS Band, Test Frequency 1732.5MHz
954.7 37.15 H -59.4 1.36 0.0 -60.76 -19 41.76
954.7 36.06 \Y -58.0 1.36 0.0 -59.36 -19 40.36
3465.00 47.02 H -58.9 1.30 10.50 -49.70 -19 30.70
3465.00 46.63 \Y% -59.0 1.30 10.50 -49.80 -19 30.80

Lower 700MHz, Test Frequency 707MHz
954.1 36.87 H -59.6 1.36 0.0 -60.96 -19 41.96
954.1 36.75 A% -57.3 1.36 0.0 -58.66 -19 39.66
1414.00 45.45 H -62.3 0.80 7.90 -55.20 -19 36.20
1414.00 45.67 \Y% -62.7 0.80 7.90 -55.60 -19 36.60

Upper 700MHz, Test Frequency 781.5MHz
955.2 36.47 H -60.0 1.36 0.0 -61.36 -19 42.36
955.2 35.65 \Y% -58.4 1.36 0.0 -59.76 -19 40.76
1563.00 45.89 H -61.8 0.90 8.60 -54.10 -46 8.10
1563.00 46.34 A% -61.9 0.90 8.60 -54.20 -46 8.20
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Downlink
Frequency RRzz(zivne; Polar Substituted Absolute Level | Limit Margin
(MHz) @Buy) | (H/Y) | SGLevel | Cable | Antenna (dBm) (dBm) | (dB)
(dBm) loss(dB) | Gain(dB)

Cellular Band, Test Frequency 836.5MHz
956.8 37.31 H -59.2 1.36 0.0 -60.56 -19 41.56
956.8 36.24 \% -57.8 1.36 0.0 -59.16 -19 40.16
1763.00 46.27 H -61.2 0.90 8.40 -53.70 -19 34.70
1763.00 46.51 \Y% -61.6 0.90 8.40 -54.10 -19 35.10

PCS Band, Test Frequency 1882.5MHz

953.7 36.61 H -59.9 1.36 0.0 -61.26 -19 42.26
953.7 35.89 \Y -58.2 1.36 0.0 -59.56 -19 40.56
3925.00 46.79 H -58.1 1.40 10.30 -49.20 -19 30.20
3925.00 46.55 \% -58.3 1.40 10.30 -49.40 -19 30.40

AWS Band, Test Frequency 1732.5MHz
956.1 37.65 H -58.9 1.36 0.0 -60.26 -19 41.26
956.1 36.54 \Y% -57.5 1.36 0.0 -58.86 -19 39.86
4265.00 46.81 H -57.5 1.40 10.90 -48.00 -19 29.00
4265.00 46.73 \Y% -57.4 1.40 10.90 -47.90 -19 28.90

Lower 700MHz, Test Frequency 707MHz
956.0 37.04 H -59.5 1.36 0.0 -60.86 -19 41.86
956.0 36.95 \% -57.1 1.36 0.0 -58.46 -19 39.46
1474.00 46.41 H -61.3 0.90 8.50 -53.70 -19 34.70
1474.00 46.34 \Y% -61.9 0.90 8.50 -54.30 -19 35.30

Upper 700MHz, Test Frequency 781.5MHz
955.1 36.25 H -60.3 1.36 0.0 -61.66 -19 42.66
955.1 35.31 \Y -58.7 1.36 0.0 -60.06 -19 41.06
1503.00 48.13 H -59.6 0.90 8.50 -52.00 -19 33.00
1503.00 49.56 \% -58.7 0.90 8.50 -51.10 -19 32.10
Note:

Absolute Level = SG Level —Cable loss + Antenna Gain
Margin = Limit - Absolute Level
Other emission which was more than 20dB below limit was not recorded.
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EUT PHOTOGRAPHS

Please refer to the attachment SZ1231227-78770E-RF External photo and SZ1231227-78770E-RF Internal
photo.

TR-EM-RF057 Page 130 of 131 Version 1.0 (2023/10/07)




Bay Area Compliance Laboratories Corp. (Shenzhen) Report No.: SZ1231227-78770E-RF-00

TEST SETUP PHOTOGRAPHS

Please refer to the attachment SZ1231227-78770E-RF Test Setup photo.
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