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1. General Product Information

1.1. EUT description

Test item description

: | cell phone signal booster

Model/Type reference...........:

HF50

Sample Number.....................

TCT210727E007-0101

Operation Frequency...........:

PCS

Uplink: 1850 MHz - 1910MHz, Downlink: 1930 MHz - 1990MHz

AWS-1

Uplink: 1710 MHz - 1755MHz, Downlink: 2110 MHz - 2155MHz

Cellular

Uplink: 824 MHz - 849MHz, Downlink: 869 MHz - 894MHz
Lower700MHz

Uplink: 698 MHz - 716MHz, Downlink: 728 MHz - 746MHz
Upper700MHz

Uplink: 776 MHz - 787MHz, Downlink: 746 MHz - 757MHz

Signal Booster Type.............:

Fixed Consumer Signal Booster

Emission Designator

:|FOW, G7D, G7W, GXW, W7D

FCC Classification

: | B2W/Wideband Consumer Booster(CMRS)

Rating(S)....ccovvvveieeiiiieeeeee

Adapter Information:

MODEL: 65W

INPUT: AC 100-240V, 50/60Hz, 1.5A
OUTPUT: DC 12V, 5A

Note: The antenna gain listed in this report is provided by applicant, and the test laboratory is not responsible for

this parameter.

1.2. Model(s) list
None.

Hotline: 400-6611-140

Tel: 86-755-27673339

Page 3 of 211

Fax: 86-755-27673332  http://www.tct-lab.com




TCT

2. Test Result Summary

Report No.: TCT210727E007

Requirement CFR 47 Section Result
putorzed ey B g0z
" ea'\s/'j‘r’;'mgnmt ';f(‘)’l’:zzjure §2.1046/20.21(e)(8)(i)(D) PASS
Max'rglgrnnsﬁngr: Gain §20.21(e)(8)(i)(B) PASS
Intermodulation Product §20.21(e)(8)()(F) PASS
Out of Band Emissions §20.21(e)(8)()(E) PASS
Cond‘é‘:te.d Spurious §2.1051/§27 PASS
mission
Noise Limit Procedure §20.21(e)(8)()(A)(2)(1)
Variable Noise Variable §20.21(e)(8)(i)(A)(1) PASS
Noise Timing §20.21(e)(8)(i)(H)
Uplink inactivity §20.21(e)(8)() (1) PASS
Variable Booster Gain §20.21(e)(8)(i)(C) (1), (2)(i) PASS
Variable Uplink Gain Timing §20.21(e)(8)(1))(H)
Occupied Band Width §2.1049/827 PASS
Anti-Oscillation §20.21(e)(8)(ii)(A) PASS
Radiated Spurious Emission 8§2.1053/827 PASS
Spectrum Block Filter N/A N/A

Note:

1. PASS: Test item meets the requirement.

2. Fail: Test item does not meet the requirement.

3. N/A: Test case does not apply to the test object.

4. The test result judgment is decided by the limit of test standard.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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3. General Information
3.1. Test environment

Report No.: TCT210727E007

Operating Environment:

Temperature: 25.0 °C
Humidity: 56 % RH
Atmospheric Pressure: 1010 mbar

3.2. Description of Support Units

The EUT has been tested as an independent unit together with other necessary

accessories or support units. The following support units or accessories were used to
form a representative test configuration during the tests.

Equipment Model No.

Serial No. FCC ID Trade Name

/ /

/ / /

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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I C I Report No.: TCT210727E007

4. Facilities and Accreditations

4.1. Facilities

The test facility is recognized, certified, or accredited by the following organizations:
e FCC - Registration No.: 645098
SHENZHEN TONGCE TESTING LAB
Designation Number: CN1205
The testing lab has been registered and fully described in a report with the (FCC)
Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files.
e |C - Registration No.: 10668A-1
SHENZHEN TONGCE TESTING LAB
CAB identifier: CN0O031

The testing lab has been registered by Certification and Engineering Bureau of Industry
Canada for radio equipment testing.

4.2. Location

SHENZHEN TONGCE TESTING LAB

Address: TCT Testing Industrial Park Fugiao 5th Industrial Zone, Fuhai Street, Bao'an
District Shenzhen, Guangdong, 518103, People's Republic of China

TEL: +86-755-27673339
4.3. Measurement Uncertainty

The reported uncertainty of measurement y + U, where expended uncertainty U is based
on a standard uncertainty multiplied by a coverage factor of k=2, providing a level of
confidence of approximately 95 %.

No. Item MU

1 Conducted Emission +3.10dB
2 RF power, conducted +0.12 dB
3 Spurious emissions, conducted +0.11 dB
4 All emissions, radiated(<1 GHz) +4.56 dB
5 All emissions, radiated(1 GHz - 18 GHz) +4.22 dB
6 All emissions, radiated(18 GHz- 40 GHz) +4.36 dB

Page 6 of 211
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Test Results and Measurement Data

5.1. Authorized Frequency Band Verification

5.1.1. Test Specification

Test Requirement: |FCC Part20 Section 20.21(e)(3)

Test Method: KDB935210 D03 Signal Booster Measurements v04r04
PCS
Uplink: 1850 MHz - 1910MHz, Downlink: 1930 MHz - 1990MHz
AWS-1
Uplink: 1710 MHz - 1755MHz, Downlink: 2110 MHz - 2155MHz
Limit Cellular
Uplink: 824 MHz - 849MHz, Downlink: 869 MHz - 894MHz
Lower700MHz
Uplink: 698 MHz - 716MHz, Downlink: 728 MHz - 746MHz
Upper700MHz

Uplink: 776 MHz - 787MHz, Downlink: 746 MHz - 757MHz

RF Attenuator | _

{if required) Ll i

Test Setup: Y

Spectrum Analyzer Signal Generator

935210 D03 Signal Booster Measurement v04r04

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

b) Set the spectrum analyzer resolution bandwidth (RBW) for 100 kHz with
the video bandwidth (VBW) = 3 x the RBW, using a PEAK detector with the
MAX HOLD function.

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

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

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

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

g) Reduce the signal generator power to a level that is 3 dB below the level
noted above, then manually reset the EUT (e.g., cycle ac/dc power).

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

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

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

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

Page 7 of 211

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT210727E007

Test Result:

PASS

5.1.2. Test Instruments

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

: Serial Calibration | Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Spectrum Agilent N9020A | MY49100619 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
Spectrum R&S FSU 200054 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
Attenuator | S0FP-006-H3 | JFW 907763 N/A N/A
Page 8 of 211
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5.1.3. Test data

Test Plots

Uplink
PCS

® -REW 100 kE=x
- VEW 300 kE=

Ref 30 4Bm -ATET 30 4B SWI 15 as

&=
g

aana e PP ALY
| =0
Center 1.EE GEH: 1z MEz/ Span 120 MEx

Date: 24_ADG.2021 17:11:23

AWS-1

® *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 30 dB SWT 10 ms
0 ) et B
| O ]
|
=

Center 1.7325 GHz 9 MHz/ Span 90 MHz

Nate: 24 ANG.2021 17:20:54
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Hotline: 400-6611-140

Cellular
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Nate: 24 _ANG.2021 1R:04:26

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Upper700MHz
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Downlink
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Cellular

® RBW 100 kHz
VBW 300 kHz

Ref 30 dBm Att 30 dB SWT 20 ms

30 Offfet 3 (B

1_px]

Center 881.5 MHz 5 MHz/ Span 50 MHz

Nate: 24.ATG.2021 1R:17:45

Lower700MHz

Agilent Spectrum Analyzer - Swept SA
e e e e ALIGN AUTO 03:12:53PM Sep 04, 2021
RAS

| R
Marker 3 731.096000000 MHz _ Avg Type: Log-Pur
PNO: Fast (5 T1rg:FreeRun Avg|Hold:>100/100

IFGaindLow —_ #Atten: 30 dB

Marker

Mkr3 731,096 MHz
Ref 2300 dBm 10.218 dBm

Span 36.00 MHz
#VBW 300 kHz Sweep 3.467 ms (1001 pts)

% e FUNCTION FUNCTION %IDTH FUNCTION VALUE ~ ~
|  728000MHz[  4032dBm[ [ [ |
[ 746000MHz[  4156dBm[ [ [ 1]
[ 731.09%MHz[ 10218dBm[ [ [ ]
r - ] Properties
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Upper700MHz

Report No.: TCT210727E007

Agilent Spectrum Analyzer - Swept SA

RF 50 @

| | SENSE:PULSE]

ALIGH AUTO

03:23:55PM

Avg Type: Log-Pwr
Avg|Hold:> 1001100

- ISR

Marker 3 748.662000000 MHz
PNO: Fast (]
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 3 dB
Ref 23.00 dBm

#VBW 300 kHz

MKr3 748.662 MHz

9.849 dBm

Span 22.00 MHz

Sweep 2.133 ms (1001 pts)

tMKER MODE TRC SCL kS i FUNCTION

1 INEEEEE 746.000 MHz 4636dBm| |
EER 757.000MHz|  1121dBm[ |

FUNCTION WIDTH

FUMCTION VALLIE ~

|
]

748.662 MHz 9849dBm| | 0000 0000000
- =

TracelDetector

Select Trace
1

Clear Write]

View Blank
Trace On

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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5.2. Maximum Power

5.2.1. Test Specification

Test Requirement:

FCC Part 20.21 (e)(8)(i)(B); FCC Part 20.21 ()(8)(i)(D)

Test Method:

KDB935210 D03 Signal Booster Measurements v04r04

Gain: 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

Limit: bands in MHz.
Conducted Output Power: 17dBm<P yjink <30dBm,
I:)donwlink<:|-7dBm-
EIRP: Uplink<30dBm, Donwlink<17dBm.
Test Setup: l |

Spectrum Analyzer Signal Generator

Test Procedure:

a) Connect the EUT to the test equipment as shown in Set-Up. 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 Frequency Band with the highest power
level, but with the center frequency of the signal no closer than 2.5 MHz
from the band edge. The spectrum analyzer span shall be set to at least
10 MHz.

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

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

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

i) Set VBW = 3X RBW

j) Select either the BURST POWER or CHANNEL POWER measurement
tool, as required for each signal type.

The channel power integration bandwidth shall be 99% occupied
bandwidth (4.1 MHz).

k) Select the RMS (power averaging) detector.

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

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

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

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

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

Hotline: 400-6611-140
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Test Result: PASS
5.2.2. Test Instruments
. Serial Calibration | Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Spectrum Agilent N9020A | MY49100619 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
Spectrum R&S FSU 200054 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
Attenuator | 50FP-006-H3 JFW 907763 N/A N/A

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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5.2.3. Test Data

Max. Gain
Pre AGC Conducted - Gain
Freéq:r(]aélcy Signal Type Input Level Output Level %aé;] Limit
(dBm) (dBm) (dB)
PCS CcwW -37 21.75 58.75
: 71.98
Uplink AWGN -37 22.16 59.16
AWS-1 CcwW -36 24.29 60.29
. 71.27
Uplink AWGN -36 21.34 57.34
Cellular Ccw -38 24.36 62.36
: 64.95
Uplink AWGN -38 23.36 61.36
Lower700M CW -44 18.00 62.00 63.49
Hz .
Uplink AWGN -44 19.36 63.36
UppeHr700M CW -38 22.01 60.01 64,36
Z .
Ublink AWGN -35 21.30 56.30
PCS Ccw -46 10.48 56.48
: 71.98
Downlink AWGN -46 11.57 57.57
AWS-1 CcwW -45 11.84 56.84
. 71.27
Downlink AWGN -45 11.80 56.80
Cellular Ccw -49 11.32 60.32
. 64.95
Downlink AWGN -49 10.89 59.89
Lower700M CW -50 10.24 60.24 63,44
Hz :
Downlink AWGN -49 10.58 59.58
Uppt:r?OOM CW -45 10.84 55.84 64,36
Z .
Downlink AWGN -45 10.65 55.65

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.

Page 17 of 211
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Conducted output power at max. Input test level

Input Conducted
Freg;r?(;}cy Signal Type Level Output Level Lirhi(:z(\;gm) Lin?i?(%eBrm)
(dBm) (dBm)
PCS Cw -10 21.88
Uplink AWGN -10 22.05
AWS-1 CW -11 21.42
Uplink AWGN -11 24.30
CwW -10 24.24
CeIIl_JIar 17 30
Uplink AWGN -10 23.29
Lower700M CW -15 18.13
Hz
Uplink AWGN -15 19.40
Upper700M CW -13 22.11
Hz
sl AWGN -13 21.25
PCS Cw -24 10.55
Downlink AWGN -24 10.42
AWS-1 CW -25 11.77
Downlink AWGN -25 11.75
CwW -24 11.31
Cellular N/A 17
Downlink AWGN -24 10.80
Lower700M CwW -28 10.34
Hz
Downlink AWGN -28 10.71
Upper700M CW -25 10.65
Hz
Downlink AWGN 125 1080
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Max. EIRP
Max Max. .
Frequency | Signal | Conducted Antenna LT =l E.IRI.D
. Cable Loss | (dBm) Limit
Band Type | Output Level Gain (dB) (dBm)
(dBm) (dBi)
PCS Ccw 21.75 7 4.5 24.25
Uplink AWGN 22.16 7 4.5 24.66
AWS-1 CcwW 24.29 7 4.3 26.99
Uplink AWGN 21.34 7 4.3 24.04
Uplink AWGN 23.36 8 3.7 27.66
L0W6Hr700M CwW 18.00 8 3.5 22.50
V4
Uil AWGN 19.36 8 3.5 23.86
Uppt:700'\/| Ccw 22.01 8 3.7 26.31
V4
Uplink AWGN 21.30 8 3.7 25.60
PCS Ccw 10.48 4 2.2 12.28
Downlink | AWGN 11.57 4 2.2 13.37
AWS-1 Ccw 11.84 4 2.3 13.54
Downlink | AWGN 11.80 4 2.3 13.50
Downlink | AWGN 10.89 5 1.5 14.39
LOW?_I'WOOM CwW 10.24 6 1.3 14.94
V4
Downlink | AWGN 10.58 6 1.3 15.28
Uppel_:700M CW 10.84 5.5 1.3 15.04
V4
Downlink | AWGN 10.65 5.5 1.3 14.85
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Uplink Gain VS Downlink Gain

. Uplink Gain Downlink Limit
Band Signal Type (dB) Gain (dB) D-value (dB)
CWwW 58.75 56.48 2.27
PCS
AWGN 59.16 57.57 1.59
Cw 60.29 56.84 3.45
AWS-1
AWGN 57.34 56.80 0.54
Cw 62.36 60.32 2.04
Cellular <9
AWGN 61.36 59.89 1.47
Cw 62.00 60.24 1.76
Lower700MHz
AWGN 63.36 59.58 3.78
Cw 60.01 55.84 4.17
Upper700MHz
AWGN 56.30 55.65 0.65

Page 20 of 211
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Test Plots

NDate:
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Tx Channel
Bandwidth 4.1 unz 22.16 dBn
25 . AUIG.2021 12:36:48
PCS CW, UL
*RBW 300 kHz
*VBW 1 MHz
Ref 30 dBm Att 30 dB SWT 2.5 ms
o234 et 3 B
i / \
/ \ LvL
-2 / \
3
s /
-4
F-s
Ww\%w
F-so
)
Center 1.87952 GH 1 MHz/ Span 10 MHz
25 ANIG 2021 12+15:88

Tel: 86-755-27673339  Fax: 86-755-27673332
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Report No.: TCT210727E007

PCS AWGN, DL

Agilent Spectrum Analyzer - Channel Power
Qi - M S0 o S | | SESE UL o
Avg/Hold Number 100

(
#IFGain:Low

Ref 30.00 dBm

#Res BW 100 kHz

Channel Power

11.57 dBm /4.1 MHz

Center Freq: 1.963650000 GHz
) Trig:Free Run
#Atten: 30 dB

#VBW 300 kHz

ALIGN AUTO 02:45:27 PM Sep 04, 2021

Radio Std: None

Avg|Hold:>100/100
Radic Device: BTS

Span 10 MHz
Sweep 1.267 ms

Power Spectral Density

-54.56 dBm /Hz

STATUS

PCS CW, DL

Agilent Spectrum Analyzer - Swept SA
S0 @

Qi kit . W S0 C e o

Marker 1 1.963650000000 GHz
PNO: Fast ()
IFGain:Low

Ref Offset3 dB
Ref 20.00 dBm

Center 1.963650 GHz
#Res BW 300 kHz

sc|_iFile <B2-CW-P-DL png> saved

#YBW 1.0 MHz*

(a5 e | BRARGRA | SENSE PO

Trig: Free Run
#Atten: 30 dB

ALIGH SUTO
Avg Type: RMS
Avg|Hold:>100/100

02:38:38PM Sep 04, 2021

Peak Search

Mkr1 1.963 65 GHz Next Peak
1

0.480 dBm

Next Pk Right
Next Pk Left

Marker Delta

Span 10.00 MHz

Sweep 1.000 ms (1001 pts) |

Hotline: 400-6611-140  Tel: 86-755-27673339
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TCT

Date:

Nate-

Hotline: 400-6611-140

AWS-1 AWGN, UL

* REW 100 kHz
* VBW 300 kHz

Report No.: TCT210727E007

PP S
L. | 2]
L, S it

W"’""// e |
F-10 ]
L
Tx Channel
25 _AlIG.2021 12:45:56
AWS-1 CW, UL
* RBW 300 kHz
Ref 30 dBm *Att 30 dB SWT 2.5 ms
ffget B

:
Center 1 GH 1 MH Span 10 MHz
28 ATIG 2021 12:49-22

Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT210727E007

AWS-1 AWGN, DL

Agilent Spectrum Analyzer - Channel Power
L R [ S0 A it e | SENS PV |

|
Center Freq 2.122115000 GHz

(
#IFGain:Low

) Trig:Free Run
#Atten: 30 dB

Ref 30.00 dBm

#Res BW 100 kHz

Channel Power

11.80 dBm /4.1 MHz

Center Freq: 2.122115000 GHz

#VBW 300 kHz

ALIGN AUTO 02:49:46 PM Sep 04, 2021

Radio Std: None

Frequency
Avg|Held:>100/100
Radio Device: BTS

CenterFreq
2.122115000 GHz

Span 10 MHz

Sweep 1.267 ms CF Step

Power Spectral Density

-54.33 dBm /Hz

STATUS

AWS-1 CW, DL

Agilent Spectrum Analyzer - Swept SA
A e T e e

ALIGN AUTO 02:49:20PM Sep 04, 2021

N

Marker 1 2.122115000000 GHz
PNO: Fast ()
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset3 dB
Ref 20.00 dBm

Center 2.122115 GHz
#Res BW 300 kHz

MSG

#YBW 1.0 MHz*

Avg Type: RMS Peak Search

AvglHold:>100/100

Mkr1 2.122 12 GHz Next Peak
1

1.844 dBm

Next Pk Right
Next Pk Left

Marker Delta

Span 10.00 MHz

Sweep 1.000 ms (1001 pts) |

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax:
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Report No.: TCT210727E007

Cellular AWGN, UL

Agilent Spectrum Analyzer - Channel Power
B e sooEcE i FSENSERUISE ALIGN AUTD 03:40:12 PM Sep 04, 2021

Center Freq 836.100000 MHz Center Freq: 836.100000 MHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>100/100

HFGainLow © #Atten: 36 dB Radio Device:BTS

Ref 30.00 dBm

CenterFreq

Span 10 MHz
#VBW 300 kHz Sweep 1.267 ms
Channel Power Power Spectral Density
Freq Offse

23.36 dBm /4.1 MHz -42.77 dBm /Hz |

IM SG STATUS.

Cellular CW, UL

Agilent Spectrum Analyzer - Swept SA
e R o e e e sENEE P UISE ALIGN AUTO 02:3%:34 PM Sep 04, 2021

Marker 1 836.100000000 MHz Avg Type: RMS TracelDetector
PNO: Fast ) Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 36 dB

MKkr1 836.10 MHZ
Rer 26,00 dBm 24.356 dBm

Clear Write

View Blank
Trace On

Center 836.100 MHz Span 10.00 MHZ
#Res BW 300 kHz #VBW 100 kHz* Sweep 1.000 ms (1001 pts)

IM SG STATUS.
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Cellular AWGN, DL

Agilent Spectrum Analyzer - Channel Power
QL . = 50 i SENS P o ALIGN AUTO

02:02:58 PM Sep 04, 2021

Center Freq 877.900000 MHz Center Freq: 877.900000 MHz
(@) Trig: Free Run Avg|Held:>100/100
#IF Gain:Low #Atten: 30 dB

Ref 30.00 dBm

#VBW 300 kHz

Radio Std: None

Radio Device:BTS

Span 10 MHz
Sweep 1.267 ms|

Channel Power Power Spectral Density

10.89 dBm 4.1 MHz -55.24 dBm /Hz

MSG STATUS.

Report No.: TCT210727E007

Tracel/Detector

Clear Write

Cellular CW, DL

Agilent Spectrum Analyzer - Swept SA
QL . 0 S SENS E Lo ALIGH AUTO

02:01:15PM Sep 04, 2021

Marker 1 877.900000000 MHz | Avg Type: RMS
PNO: Fast ) Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

Ref Dffset 3 dB Mkr1 877.90 MHz

Ref 20.00 dBm

Center 877.900 MHz

11.317 dBm

Span 10.00 MHz
#Res BW 300 kHz #VBW 910 kHz* Sweep 1.000 ms (1001 pts)

MSG STATUS.

Peak Search

Marker Deltd

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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I C I Report No.: TCT210727E007

Lower700MHz AWGN, UL

4 “RBu 300 Kb
“vmw 1 wms

Ref 30 dBm *Att 30 dB SWT 2.5 ms

S l
L L]
Lo
1 RM|
[AvG] -1
-
Lo
Loss ——]
Foso
boo

Tx Channel
Bandwidth 4.1 MHz Power 19.36 dBm

Date: 25.ANG.2021 15:06:47

Lower700MHz CW, UL

® *RBW 300 kHz
*VBW 1 MHz

Ref 30 dBm Att 30 dB SWT 2.5 ms

Center 711.176 MHz 1 MHz/ span 10 MHz

Date: 25 ANG. 2021 15:14:41
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Report No.: TCT210727E007

Lower700MHz AWGN, DL

Agilent Spectrum Analyzer - Channel Power

QL . = 50 i 15 = =) P o ALUGNAUTO [ 03:16:58PM Sep04, 2021
Center Freq 731.096000 MHz Center Freq: 731.086000 MHz Radio 5td: None Trace/Detector
(@) Trig: Free Run Avg|Held:>100/100
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Ref 30.00 dBm

Clear Write

Center 731.1 MHz Span 10 MHz
#Res BW 100 kHz #BW 300 kHz Sweep 1.267 ms|

Channel Power Power Spectral Density

10.58 dBm 4.1 MHz -55.55 dBm /Hz

MSG STATUS.

Lower700MHz CW, DL

Agilent Spectrum Analyzer - Swept SA

QL . = 50 S 1 E s =1L L ALGNAUTO | 0%:15:21PM e ——
Marker 1 731.096000000 MHz | Avg Type: RMS
PNO: Fast ) Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

MKkr1 731.10 MHZ
Rer 23,00 dBm 10.239 dBm

Marker Deltd

Center 731.096 MHz Span 10.00 MHZ
#Res BW 300 kHz #VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IM SG STATUS.

Page 28 of 211

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT210727E007

Upper700MHz AWGN, UL

A < RBW 100 iz

* VBW 300 kHz

Ref 30 dBm fatc 30 dp swr
offskt 3 dB
20
Lo [ 2]
S
Fo
1 Ry
v
F-2
F-3
[-ac
Lo oB
Center 779.872 mnz 1 wrz/ Span 10 miz

Tx Channel
Bandwidth 4.1 MHz Power 21.30 dBm

Date: 25.ANG.2021 15:24:25

Upper700MHz CW, UL

® *RBW 300 kHz
“VBW 1 MHz

Ref 30 dBm *Att 30 dB SWT 2.5 ms

]
]

F-60

Center 779.872 MHz 1 MHz/ span 10 MHz

Nate: 25 AMG 2021  15-19-40
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Report No.: TCT210727E007

Upper700MHz AWGN, DL

Agilent Spectrum Analyzer - Channel Power

QL . = 50 i 15 = =) P o ALGNAUTO [ 03:26:36PM Sep04, 2021
Center Freq 748.662000 MHz Center Freq: 748.662000 MHz Radio 5td: None Frequency
(@) Trig: Free Run Avg|Held:>100/100
#IFGain:Low #Atten: 30 dB Radio Device:BTS

Ref 30.00 dBm

Center Freq
748.662000 MHZ

Center 748.7 MHz Span 10 MHz
H#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms| CF Step
1.000000 MH3

Auto Ma
Channel Power Power Spectral Density

10.65 dBm /4.1 MHz -55.47 dBm 1z kL

0 H3

MSG STATUS.

Upper700MHz CW, DL

Agilent Spectrum Analyzer - Swept SA

QL . = 50 S 1S E NS =1L o ALIGNAUTO [ 03:25:52PM Sep4, 2021 AT e
Marker 1 748.662000000 MHz | Avg Type: RMS
PNO: Fast ) Trig: Free Run Avg|Held:>100/100
IFGain:Low #Atten: 30 dB

MKkr1 748.66 MHZ
Rer 23,00 dBm 10.837 dBm

Marker Deltd

Center 748.662 MHz Span 10.00 MHZ
#Res BW 300 kHz #VBW 100 kHz* Sweep 1.000 ms (1001 pts)

IM SG STATUS.
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I C I Report No.: TCT210727E007

Intermodulation Product

5.3.1. Test Specification

Test Requirement: FCC Part20 Section 20.21(e)(8)(i)(F)
Test Method: KDB935210 D03 Signal Booster Measurements v04r04
Limit: -19dBm
Test Setup: Spectrum Analyzer Signat Generator #1 e,
Signal Generator #2 RF Combiner

Figure 2 — Intermodulation product instrumentation test setup
a) Connect the signal booster to the test equipment as shown in
Set-Up. Begin with the uplink output connected to the spectrum
analyzer.
b) Set the spectrum analyzer RBW = 3 kHz.
¢) Set the VBW = 3 X the RBW.
d) Select the RMS detector.
e) Set the spectrum analyzer center frequency to the center of the
supported operational band under test.
f) Set the span to 5 MHz.
g) Configure the two signal generators for CW operation with
generator 1 tuned 300 kHz below the operational band center
frequency and generator 2 tuned 300 kHz above the operational
band center frequency.
h) Set the signal generator amplitudes so that the power from each
into the RF combiner is equivalent and turn on the RF output.
i) Increase the signal generators’ amplitudes equally until just before
Test Procedure: the EUT begins AGC and ensure 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.
[) Capture the spectrum analyzer trace for inclusion in the test
report.
m) Repeat steps e) to I) for all uplink and downlink operational
bands.
Note: If using a single signal generator with dual outputs, ensure
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 i) to ensure that the EUT
maintains compliance with the intermodulation

Test Result: PASS
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TCT

5.3.2. Test Instruments

Report No.: TCT210727E007

: Serial Calibration | Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent E4421B | GB39340839 | Jul. 19, 2021 | Jul. 18, 2022
Generator

Signal .

Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022

Generator

Spectrig Agilent N9020A | MY49100619 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
RF Combiner| SUNVNDN sggo(-)gs 16230009 N/A N/A
Attenuator | 50FP-006-H3 | JFW 907763 N/A N/A

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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TCT

5.3.3. Test data

Report No.: TCT210727E007

Test Plots

PCS Pre AGC, UL

Agilent Spectrum Analyzer - Swept SA
e e = ALIGN AUTO 04:51:01PM Sep 04, 2021

N
Marker 1 1.880401250000 GHz _ Avg Type: RMS
PNO: Wide L, Trig: Free Run Avg|Hold: 431100

]
IFGain:Low #Atten: 30 dB

MK 1.880 401 250 GHZ]
Ref 20.00 dBm -24.573 dBm|

IM SG STATUS

TracelDetector

Clear Writeg]

View Blank
Trace On

Agilent Spectrum Analyzer - Swept SA

| T e

Marker 1 1.880401250000 GHz . Avg Type: RMS
PNO: Wide () Trig: Free Run Avg|Hold:>100{100
IFGain:Low #Atten: 30 dB

Mkr1 1.880 401 250 GHZ
Ref 20.00 dBrm -25.591 dBm

Span 5.000 MHz
#VBW 10 kHz* Sweep 681.1 ms (8001 pts)

IM SG STATUS

TracelDetector

Clear Write

View Blank
Trace On

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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AWS-1 Pre AGC, UL

Agilent Spectrum Analyzer - Swept SA

500 AC S I = R

Report No.: TCT210727E007

ALIGH AUTO 05:06:25PM Sep 04, 2021

Qv

Marker 1 1.750501250000 GHz
PNO: Wide ()
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: RMS

TracelDetector
Avg|Hold:>100/100

Ref Offset 3 dB
Ref 20.00 dBm

Clear Writg]

View Blank
Trace On

STATUS

Agilent Spectrum Analyzer - Swept SA
Qi 5 o i S || S oo =P o

Marker 1 1.750501250000 GHz
PNO: Wide ()
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: RMS

TracelDetector
Avg|Hold:>100/100

Ref Offset 3 dB

10 dBidiv.  Ref 20.00 dBm
Log

#VBW 10 kHz*

Mkr1 1.750 501 250 GHz
-32.057 dBm

Clear Writg]

View Blank
Trace On

Span 5.000 MHz
Sweep 681.1 ms (8001 pts)

STATUS

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT210727E007

Cellular Pre AGC, UL
Agilent Spectrum Analyzer - Swept SA

R ) ALIGNAUTO 05:09:22 PM Sep 04, 2021 T
Marker 1 837.000625000 MHz Avg Type: RMS

PNO: Wide L, 1rig:Free Run Avg[Hold:>100/100
IFGain:Low #Atten: 30 dB

| [sEnsEPuLEE

Ref Offset 3 dB
Ref 20.00 dBm

Marker Deltg

STATUS

Agilent Spectrum Analyzer - Swept SA

Qi i 5 o i S || S oo =P o
Marker 1 837.000625000 MHz Avg Type: RMS TracelDetector

PNO: Wide L, 1rig:Free Run Avg[Hold:>100/100
IFGain:Low #Atten: 30 dB

Mkr1 837.000 625 MHz
Ref Offset 3 dB
1L%gBldiv R:f zg.e(m dBm -24.324 dBm|

Clear Writg]

View Blank
Trace On

Span 5.000 MHz
# #VBW 10 kHz* Sweep 681.1 ms (8001 pts)
IMSG

STATUS
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Lower700MHz Pre AGC, UL

Agilent Spectrum Analyzer - Swept SA

Qi e 500

Marker 1 712.076000000 MHz
PNO: Wide ()
IFGain:Low

ALTGN AUTO:
Avg Type: RMS
Avg|Hold:> 1001100

| [sEnsEPuLEE

05:20:16 PM Sep 04, 2021

Trig: Free Run
#Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Span 5.000 MHz

#VBW 10 kHz* Sweep 681.1 ms (2001 pts)

STATUS

Report No.: TCT210727E007

TracelDetector

Clear Writg]

View Blank
Trace On

Lower700MHz AGC +10dB , UL

Agilent Spectrum Analyzer - Swept SA
Qi 5 o i S || S oo =P o
Marker 1 712.076000000 MHz
PNO: Wide ()
IFGain:Low

ALTGN AUTO:
Avg Type: RMS
Avg|Hold:> 1001100

05:16:18PM

Trig: Free Run
#Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Span 5.000 MHz
Sweep 681.1 ms (8001 pts)

#VBW 10 kHz*

STATUS

Marker Deltg

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Upper700MHz Pre AGC, UL

Agilent Spectrum Analyzer - Swept SA

| [sEnsEPuLEE

ALIGH AUTO

- EEEEE
Marker 1 778.372000000 MHz

Trig: Free Run

PNO: Wide )
™ 4Atten: 30 dB

IFGain:Low

Avg Type: RMS
Avg|Hold:> 1001100

Report No.: TCT210727E007

05:25:00 PM Sep 04, 2021

Peak Search

Ref Offset 3 dB

1LO dBidiv. Ref 20.00 dBm

Center 779.872 MHz
#VBW 10 kHz*

Span 5.000 MHz
Sweep 681.1 ms (8001 pts)

Marker Deltg

IMSG

STATUS

Upper700MHz AGC +10dB , UL

Agilent Spectrum Analyzer - Swept SA
Qi i 5 o i S || S oo =P o

ALIGH AUTO 05:30:24 PM Sep 04, 2021

Marker 1 778.372000000 MHz
PNO: Wide ()
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Avg Type: RMS
Avg|Hold:> 1001100

Ref Offset 3 dB

1LO dBidiv. Ref 20.00 dBm

MKr1 778.372 000 MHz
-44.240 dBm

TracelDetector

Clear Writg]

View Blank
Trace On

B .
S S A B4 AN A
L1 [ [ [ [T

Span 5.000 MHZ
Sweep 631. 1 ms (8001 pts)

STATUS

#VBW 10 kHz*

IMSG
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PCS Pre AGC, DL

Agilent Spectrum Analyzer - Swept SA
Qi R s | S A |t | SENSEPULSE

ALIGN AUTD)

Marker 1 1.964550000000 GHz _
PNO: Wide L, 11ig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Avg Type: RMS
Avg[Held:>100/100

Mkr1 1.964 550 000 GHz
-36.246 dBm

STATUS.

Report No.: TCT210727E007

Tracel/Detector

Clear Writg

View Blank

Trace On

Agilent Spectrum Analyzer - Swept SA
S0u  AC

== i S e NoC RUUSE
Marker 1 1.964550000000 GHz

PNO: Wide L, 11ig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

#VYBW 10 kHz*

Avg Type: RMS
Avg[Held:>100/100

Mkr1 1.964 550 000 GHz
-39.047 dBm

Span 5.000 MHz
Sweep 681.1 ms (8001 pts)

STATUS.

Peak Search

Marker Delta

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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AWS-1 Pre AGC, DL

Agilent Spectrum Analyzer - Swept SA
1002 600 0 5 = = |

ALIGNAUTO 05:43:26PM Sep 04, 2021

QY ittt Rt

Marker 1 2.121216250000 GHz _
PNO: Wide L, Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Avg Type: RMS
Avg|Hold:»100/100

STATUS.

Report No.: TCT210727E007

TracelDetector

Clear Write

View Blank
Trace On

Agilent Spectrum Analyzer - Swept SA
RF S0 &

S i v e

-

Marker 1 2.121216250000 GHz _
PNO: Wide L, Trig: Free Run
IFGain:Low #Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

#VBW 10 kHz*

Avg Type: RMS
Avg|Hold:»100/100

Span 5.000 MHZ
Sweep 681.1 ms (8001 pts)

|MSG iFile <B4-IP-AGC—-DL_0011.png> saved

STATUS.

TracelDetector

Clear Write

View Blank
Trace On

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Cellular Pre AGC, DL

Agilent Spectrum Analyzer - Swept SA
5002 00 0 5 = = |

ALIGNAUTO

05:53:32 PM Sep 04, 2021

-

Marker 1 877.000625000 MHz
PNO: Wide L,
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Avg Type: RMS
Avg|Hold:»100/100

STATUS.

Report No.: TCT210727E007

TracelDetector

Clear Write

View Blank
Trace On

Agilent Spectrum Analyzer - Swept SA
RF S0 &

S i v e

-

Marker 1 877.000625000 MHz
PNO: Wide L,
IFGain:Low

Trig: Free Run
#Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

#VBW 10 kHz*

Avg Type: RMS
Avg|Hold:»100/100

Span 5.000 MHZ
Sweep 681.1 ms (8001 pts)

STATUS.

TracelDetector

Clear Write

View Blank
Trace On

Hotline: 400-6611-140  Tel: 86-755-27673339

Fax: 86-755-27673332
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Report No.: TCT210727E007

Lower700MHz Pre AGC, DL

Agilent Spectrum Analvzer Swept SA
e e e e ALIGN AUTO 05:57:35PM Sep04, 2021

QY ittt it
Marker 1 730 196625000 MHz | Avg Type: RMS TRA : Peak Search
PNO: Wide T, Trig: Free Run Avg[Hold: 941100 "

IFGain:Low #Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Marker Delta

Span 5. 000 MHZ
#VBW 10 kHz* Sweep 681.1 ms (8001 pts)

IMSG STATUS.

Lower700MHz AGC +10dB, DL

Agilent Spectrum Analyzer - Swept SA
e e e e ALIGN AUTO 05:53:23PM Sep04, 2021

-
Marker 1 730.196625000 MHz | Avg Type: RMS : TracelDetector
PNO: Wide () Trig: Free Run Avg[Hold:>100/100 g

IFGain:Low #Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

Clear Write

View Blank
Trace On

Span 5.000 MHZ
#VBW 10 kHz* Sweep 681.1 ms (8001 pts)

IMSG STATUS.
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Upper700MHz Pre AGC, DL

Agilent Spectrum Analyzer - Swept SA
QR ittt it st SO . AL S ISt [ SENSE RU Lo
Marker 1 747.762625000 MHz
PNO: Wide L,
IFGain:Low

ALIGH AUTO
Avg Type: RMS
Avg|Hold:»100/100

06:04:37 PM Sep 04, 2021

Trig: Free Run
#Atten: 30 dB

Ref Offset 3 dB
Ref 20.00 dBm

STATUS.

Report No.: TCT210727E007
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5.4. Out of Band Emission

5.4.1. Test Specification

Test Requirement: FCC Part20 Section 20.21(e)(8)(1)(E)
Test Method: KDB935210 D03 Signal Booster Measurements v04r04
Limit: -19dBm

e % cur ,_‘
Test Setup: 17

Spectrum Analyzer Signal Generator

a) Connect the EUT to the test equipment as shown in Set-Up.
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:

i) GSM: 0.2 MHz from upper and lower band edge

i) LTE (5 MHZz): 2.5 MHz from upper and lower band edge

iii) CDMA: 1.25 MHz from upper and lower band edge, except for
cellular as follows (only the upper and lower frequencies need to be
tested): 824.88 MHz, 845.73 MHz, 836.52 MHz, 848.10 MHz,
869.88 MHz, 890.73 MHz, 881.52 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 us e 5 MHz signal 25 resource blocks
transmitting.

Note 3: AWGN is the measured 99% occupied bandwidth.

c¢) Set the signal generator amplitude to the maximum power level
prior to AGC similar to the procedures in method of Maximum power
d) to f) of power measurement procedure for appropriate

Test Procedure: modulations.

d) Set RBW = measurement bandwidth specified in the applicable
rule section for the supported frequency band.

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.

j) 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.

) Increase the signal generator amplitude in 2 dB steps until the
maximum input level indicated in 5.4 is reached.

Ensure that the EUT maintains compliance with the OOBE limits.
m) Reset the analyzer start frequency to the lower band/block edge
frequency minus 100 kHz or 1 MHz, as per applicable rule part, and
the stop frequency to the lower band/block edge frequency and
repeat steps j) to ).
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Report No.: TCT210727E007

n) Repeat steps b) through m) for each uplink and downlink

operational band.

Test Result:

PASS

5.4.2. Test Instruments

: Serial Calibration Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Spectrum R&S FSU 200054 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
Attenuator 50FP-006-H3 JFW 907763 N/A N/A

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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5.4.3. Test data

Report No.: TCT210727E007

Test Plots
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PCS GSM UL Right Side Pre AGC

® RBW 3 kHz
VBW 10 kHz

Ref 20 dBm Att 20 dB SWT 340 ms
20 Offget 3 4B
10
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-1
4B
f-a0

300 kHz/ Stop 1.913 GHz

Nate: A.SRP.2021 19:52:20

PCS GSM UL Right Side Pre AGC+10dB

® RBW 3 kHz
VBW 10 kHz

Ref 20 dBm Att 20 dB SWT 340 ms
20 Offget 3 4B
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avg|
f-a0

300 kHz/ Stop 1.913 GHz

Nate: A.SEP.2021 19:51:19

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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PCS CDMA UL Left Side Pre AGC
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PCS CDMA UL Right Side Pre AGC
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PCS LTE UL Left Side Pre AGC
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PCS LTE UL Right Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
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PCS GSM DL Right Side Pre AGC
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Report No.: TCT210727E007

Page 52 of 211

http://www.tct-lab.com




I C I Report No.: TCT210727E007

PCS CDMA DL Left Side Pre AGC

Start 1.927 GHz 300 kHz/ Stop 1.93 GHz

Nate: A SEP 2021 17-47-5A

PCS CDMA DL Left Side Pre AGC+10dB
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PCS CDMA DL Right Side Pre AGC

® *RBW 30 kHz
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Start 1.99 GHz 300 kHz/ Stop 1.993 GHz
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PCS CDMA DL Right Side Pre AGC+10dB

® *RBW 30 kHz
*VBW 100 kHz

Ref 10 dBm *Att 10 dB SWT 15 ns
10 Offget 3 (B

1 rul
av)

F-10

LvL
-3
y-4

Start 1.99 GHz 300 kHz/ Stop 1.993 GHz

Nate: A SEP 2021 17:52:17
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Ref 10

PCS LTE DL Left Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz
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PCS LTE DL Right Side Pre AGC
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AWS-1 GSM UL Right Side Pre AGC

® “RBW 3 kHz
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AWS-1 CDMA UL Left Side Pre AGC
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AWS-1 LTE UL Left Side Pre AGC
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AWS-1 LTE UL Right Side Pre AGC
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AWS-1 GSM DL Left Side Pre AGC
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AWS-1 GSM DL Right Side Pre AGC
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AWS-1 CDMA DL Left Side Pre AGC
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Ref 10

AWS-1 LTE DL Left Side Pre AGC
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AWS-1 LTE DL Right Side Pre AGC
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80
Start 823.7 MHz 30 kHz/ Stop 824 MHz
Nate+ A SEP 2021 15-09-N09
Cellular GSM UL Left Side Pre AGC+10dB
® *RBW 3 kHz
*VBW 10 kHz
Ref 20 dBm *Att 20 dB SWT 35 ms
20 Offfet B
L. [ a]
1 RM|
Ave
Fo
Lve
F-10
F-30
W/M
Lo, JJ./\,/
L, ﬂw\/«/\/w
M
R N
L/~ ]
F-o
-850
Start 823.7 MHz 30 kHz/ Stop 824 MHz
Nate+ A SEP 2021 15+NR-48

Hotline: 400-6611-140

Tel: 86-755-27673339
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Cellular GSM UL Right Side Pre AGC

*RBW 3 kHz
*VBW 10 kHz

*Att 20 dB SWT 35 ms

-80

Start 849 MHz

30 kHz/ Stop 849.3 MHz

Nate: A.SRP.2021 15:1R:12

Cellular GSM UL Right Side Pre AGC+10dB

Ref 20 dBm

*RBW 30 kHz
*VBW 100 kHz
*Att 20 dB SWT 5 ms

20 Offget 3 4B

30 kHz/ Stop 849.3 MHz

Nate: A.SRP.2021 15:1A:27

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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I C I Report No.: TCT210727E007

Cellular CDMA UL Left Side Pre AGC

® *RBW 30 kHz
*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms

Mowamwnd
L. " AN
YA
=
80
Start 823.7 MHz 30 kHz/ Stop 824 MHz

NDate: A& SEP 2021 15:10-33

Cellular CDMA UL Left Side Pre AGC+10dB

® *RBW 30 kHz
*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms

20 Offget E £:)

Start 823.7 MHz 30 kHz/ Stop 824 MHz

Nate: A SEP 2021 15:11:08
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Cellular CDMA UL Right Side Pre AGC

® *RBW 30 kHz
*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
ODffget B
L L]
1 RM|
ave
ko
14
MWWM
L., Pvvaans LI _—
Start 849 MHz 30 kHz/ Stop 849.3 MHz
Nate+ A SEP 2021 151521
Cellular CDMA UL Right Side Pre AGC+10dB
® *RBW 30 kHz
*VBW 100 kHz
Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget 3 B
L L]
1 RM|
ave

-80

Start 849 MHz 30 kHz/ Stop 849.3 MHz

NDate: A SEP 2021 15:15-00
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Hotline: 400-6611-140

Cellular LTE UL Left Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
0 Off t B
L. | » ]
v
g A A A P e AP0 AP P it st B
Foac
“80
Start 823.7 MHz 30 kHz/ Stop 824 MHz
+ A.SEP.2021 15:12:23
Cellular LTE UL Left Side Pre AGC+10dB
*RBW 100 kHz
*VBW 300 kHz
Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget B
5
I i A

Start 823.7

: A.SFP.2021

Tel: 86-755-27673339

MHz 30 kHz/ Stop 824 MHz

15:12:06A

Fax: 86-755-27673332

Report No.: TCT210727E007
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Cellular LTE UL Right Side Pre AGC

® *RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms

-80

Start 849 MHz 30 kHz/ Stop 849.3 MHz

NDate: A.SEP.2021 15:13:32

Cellular LTE UL Right Side Pre AGC+10dB

® *RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget 3 B
L. ]

Start 849 MHz 30 kHz/ Stop 849.3 MHz

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Cellular GSM DL Left Side Pre AGC

® *RBW 3 kHz
*VBW 10 kHz

Ref 10 dBm *Att 10 dB SWT 35 ms
1 ODffget B
[ ]
1 RM|
=
//\«A/‘N
-N‘}\/MJVM\"
=k
Start B868.7 MHz 30 kHz/ Stop 869 MHz
Nate+ A SEP 2021 1R:09:27
Cellular GSM DL Left Side Pre AGC+10dB
® *RBW 3 kHz
*VBW 10 kHz
Ref 10 dBm *Att 10 dB SWT 35 ms
10 Offget 3 B
[ ]

P -

p P ]

Wuwv

Start 868.7 MHz 30 kHz/ Stop 869 MHz

NDate: A SEP 2021 1R-N9-04
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Y

Nate:

Cellular GSM DL Right Side Pre AGC

*RBW 3 kHz

*VBW 10 kHz

Ref 10 dBm *Att 10 dB SWT 35 ms

-90

Start 894 MHz 30 kHz/ Stop 894.3 MHz

© A.SFP.2N21 1R:16A:12

Cellular GSM DL Right Side Pre AGC+10dB

*RBW 3 kHz
*VBW 10 kHz

Ref 10 dBm *Att 10 dB SWT 35 ms
10 Offget 3 4B
L, ]

-90

Start 894 MHz 30 kHz/ Stop 894.3 MHz

A.SFP.2021 1R:1A:30

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Cellular CDMA DL Left Side Pre AGC

Ref 10 dBm tt 10 dB
1 Offget B
[ a]
1 RM|
ave
F-10
Lve
F-30
fnimATn]
¥, e~ <ot e o ddaatdl
A Vo]
F-e
90
Start 868.7 MHz 30 kHz/ Stop 869 MHz
Nate+ A SKEP 2021 1R+1N0-258
Cellular CDMA DL Left Side Pre AGC+10dB
® *RBW 30 kHz
*VBW 100 kHz
Ref 10 dBm *Att 10 dB SWT 5 ms
10 Offget 3 B
[ a]
1 RM]|
ave
F-10
Lvr
5 A, A A, WaW. WX WN PRV VY WWW
-4
F-e
90
Start B868.7 MHz 30 kHz/ Stop 869 MHz

Date: A.SEP.2021 1R:10:47
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Cellular CDMA DL Right Side Pre AGC

® *RBW 30 kHz
*VBW 100 kHz

Ref 10 dBm *Att 10 dB SWT 5 ms
1 ODffget B
[ a]
1 RM|
ave
-0
v
o an o L - & e = eyarvvy
-0
s
20
Start 894 MHz 30 kHz/ Stop 894.3 MHz
Nate+ A SEP 2021 18:15-20
Cellular CDMA DL Right Side Pre AGC+10dB
® *RBW 30 kHz
*VBW 100 kHz
Ref 10 dBm *Att 10 dB SWT 5 ms
10 Offget 3 B
[ a]
1 RM|
ave

-90

Start 894 MHz 30 kHz/ Stop 894.3 MHz

NDate: A SFEP 2021 1R-15-03
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Cellular LTE DL Left Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

Ref 10 dBm *Att 10 dB SWT 5 ms

10 Offge

Start 868.7 MHz 30 kHz/ Stop 869 MHz

Nate: A.SRP.2021 1R8:12:00

Cellular LTE DL Left Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz

Ref 10 dBm *Att 10 dB SWT 5 ms

10 Off

et 3 4B

Start 868.7 MHz 30 kHz/ Stop 869 MHz

Nate: A.SEP.2021 1R8:11:27

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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TCT

Hotline: 400-6611-140

Ref 10 dBm

Cellular LTE DL Right Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz
*Att 10 dB SWT 5 ms

10 Offget

-90

: A.SFP.2021

Start 894 MHz

Ref 10 dBm

30 kHz/ Stop 894.3 MHz

1R:13:18

Cellular LTE DL Right Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz
*Att 10 dB SWT 5 ms

10 Offget

[--80

-90

: A.SFP.2021

Start 894 MHz

Tel: 86-755-27673339

30 kHz/ Stop 894.3 MHz

1R:14:00

Fax: 86-755-27673332

Report No.: TCT210727E007
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Lower700MHz GSM UL Left Side Pre AGC

® *RBW 3 kHz
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms

Center 697.85 MHz 30 kHz/ Span 300 kHz

Nate: A SEP 2021 1A:53:00

Lower700MHz GSM UL Left Side Pre AGC+10dB

Ref 20 dBm *Att 20 dB

2 Dffget B

L, [ |
1 RM|
ave)

o

LvL

F-10

F-30

-4 '1'\4\\,‘

L N\IJ,\,,\/«J

MWW

-850

Center 697.85 MHz 30 kHz/ Span 300 kHz

Nate: A SEP 2021 1A:53:33

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Lower700MHz GSM UL Right Side Pre AGC

® “RBW 3 kHz
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms

o R VNI

Start 716 MHz 30 kHz/ Stop 716.3 MHz

Nate: A.SRP.2021 15:19:16

Lower700MHz GSM UL Right Side Pre AGC+10dB

® *RBW 3 KkHz
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms
20 Offget 3 B
L. [ ]
Y -
Ayl
v
s
F-ac
Len
| \‘J\&MN
a0 A~
start 716 MHz 30 kHz/ Stop 716.3 MHz

Nate: A.SRP.2021 15:21:22

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Lower700MHz CDMA UL Left Side Pre AGC

® *RBW 30 kHz
*VBW 100 kHz
Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget B

Center 697.85 MHz 30 kHz/ Span 300 kHz
Nate+ A SEP 2021 1A+52+109
Lower700MHz CDMA UL Left Side Pre AGC+10dB
/ * RBW 30 kHz
\& *VBW 100 kHz
Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget B

-850
Center 697.85 MHz 30 kHz/ Span 300 kHz
Nate: A SEP 2021 1A:51:56

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Lower700MHz CDMA UL Right Side Pre AGC

* RBW
* VBW
*Att 20 dB SWT

30 kHz
100 kHz

5 ms

Ref 20 dBm
2 Dffet
1
1 RrM]
avg|
o
-1
-2
-4
80
sta 6 MH

30 kHz/

2021 15:31-40

Lower700MHz CDMA UL Right Side Pre AGC+10dB

Stop

716.3 MHz

® *RBW 30 kHz
*VBW 100 kHz
Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget B

Star

Nate: A SEP 2021

Hotline: 400-6611-140

t 716 MHz

Tel:

30 kHz/

15:31-22

86-755-27673339

Stop

716.3 MHz

Fax: 86-755-27673332

Report No.: TCT210727E007

Page 84 of 211

http://www.tct-lab.com




Lower700MHz LTE UL Left Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
0 Off t B

L [ »]
Y -
v

Fo

o8

[ '\NA/‘MN

PRI PRSI SRRV PUVURN prpuss peviear VT Gt

“s0

Start 697.7 MHz 30 kHz/ Stop 698 MHz

Nate: A.SRP.2021 1A:50:43

Lower700MHz LTE UL Left Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget B
Lo [ ]
Y -
[ave
vt
bs
F-40
POV TRr TP S P R iy
P po AP AMIAAA, NN AAARMA- WA RANA RN N
-80
Start 697.7 MHz 30 kHz/ Stop 698 MHz

Nate: A.SEP.2021 1A:51:11

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Lower700MHz LTE UL Right Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

dasm *Att 20 dB SWT 5 ms

716 MHz 30 kHz/ Stop 716.3 MHz

Nate: A.SEP.2021 1A:4R:20

Lower700MHz LTE UL Right Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
20 Offget B
Ca
Y -
[ave
vr
bs
F-40
MMWWWWWMWWWW
-80
start 716 MHz 30 kHz/ Stop 716.3 MHz

Nate: A.SRP.2021 1A:4R:55

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Nata-

Nata-

Lower700MHz GSM DL Left Side Pre AGC

*RBW 3 kHz

*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms
Offget B

L, [ ]
Lo
Lo
-
WWWWM
Start 727.7 MHz 30 kHz/ Stop 728 MHz
A SEP 2021 1R+39:0?2

Lower700MHz GSM DL Left Side Pre AGC+10dB
Ref 20 dBm *Att 20 dB
2 Offget B
L, [ ]
Lo
B P
| o VVW”JJ/

WM

- AAL N AN
Start 727.7 MHz 30 kHz/ Stop 728 MHz
A SREP 2021 1R+30-:34

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Lower700MHz GSM DL Right Side Pre AGC

*RBW 3 kHz

*VBW 10 kHz

Ref 10 dBm *Att 10 dB SWT 35 ms

10 Offge

Y

Date: A SEP.2

746 MHz 30 kHz/ Stop 746.3 MHz

021 18:23:00

Lower700MHz GSM DL Right Side Pre AGC+10dB

*RBW 3 kHz
*VBW 10 kHz

Ref 10 dBm *Att 10 dB SWT 35 ms

10 Off

Date: A SEP.2

Hotline: 400-6611-140

746 MHz 30 kHz/ Stop 746.3 MHz

021 18:22:32

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Lower700MHz CDMA DL Left Side Pre AGC

Ref 20 dBm *Att 20 dB SWT

Offget B

L. [
1 RM|
=

L.

.
MAASA
Mwwwww
W’\M\/\/‘/\Mw/\"‘“’\/‘
Start 727.7 MHz 30 kHz/ Stop 728 MHz

Nate: A SEP 2021 1R-3R-N0

Lower700MHz CDMA DL Left Side Pre AGC+10dB

® *RBW 30 kHz
*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms

0 Offfet E £:)

Start 727.7 MHz 30 kHz/ Stop 728 MHz

Date: A.SEP.2021 1R:37:52
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Lower700MHz CDMA DL Right Side Pre AGC

*RBW 30 kHz

*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms
o ODffget B
L, Ca
1 RM|
ave
Fo
F.
s
e
e SV FEESIVYNY NV, U SNSRI JONUSVIN VNVAPN WIS NRPRWPR SYND P SEPVNPRL
Fe
a0
Start 746 MHz 30 kHz/ Stop 746.3 MHz

Nate: & SEP 2021 1R:32:41

Lower700MHz CDMA DL Right Side Pre AGC+10dB

*RBW 30 kHz

*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms

20 Offget B

L. [ A ]
1 RM|
Avg)

o

L

F-10

-0

-

[ Mo~ oo

-0

Start 746 MHz 30 kHz/ Stop 746.3 MHz

Nate: A SEP 2021 1R:34:20

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332

Report No.: TCT210727E007
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Report No.: TCT210727E007

Lower700MHz LTE DL Left Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

dasm *Att 20 dB SWT 2.5 ms

727.7 MHz 30 kHz/ Stop 728 MHz

NDate: A.SEP.2021 1R:3A/:43

Lower700MHz LTE DL Left Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 2.5 ms
20 Offget B
Lo [~ ]
N -
ave
vt
oB
F-40
r P e
Vv iy
[SAAAUNAPMANI A A A I A A g
-80
Start 727.7 MHz 30 kHz/ Stop 728 MHz

Nate: A.SEP.2021 1R8:37:00

Hotline: 400-6611-140
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Lower700MHz LTE DL Right Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

dasm *Att 20 dB SWT 2.5 ms

start 7

46 MHz 30 kHz/ Stop 746.3 MHz

Date: A.SEP.2021 1R:35:48

Lower700MHz LTE DL Right Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm ~att 20 dB SWT 2.5 ms
20 Offfet B
Lo [~ ]
Y -
[ave
vr
bs
F-40
WA WV'\/\/\«MMM
[ WA AN A A A oA A e Nt Aot ]
-80
Start 746 MHz 30 kHz/ Stop 746.3 MHz

Nate: A.SEP.2021 1R:35:17

Hotline: 400-6611-140
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Upper700MHz GSM UL Left Side Pre AGC

*RBW 3 kHz

*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms
offget B
L. [ ]
. /
NS
L M“M/‘M
L., ]
o]
Start 775.7 MHz 30 kHz/ Stop 776 MHz
A SEP 2021 16-54-37
Upper700MHz GSM UL Left Side Pre AGC+10dB
Ref 20 dBm *Att 20 dB
2 Dffget B
L, [ ]
L |
/Mvvf
[ //‘\er
WWW’\M
Start 775.7 MHz 30 kHz/ Stop 776 MHz

A SFP 2021 10:55-14

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Upper700MHz GSM UL Right Side Pre AGC

® “RBW 3 kHz
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms

Y

Start 787 MHz 30 kHz/ Stop 787.3 MHz

Nate: A.SEP.2021 17:02:21

Upper700MHz GSM UL Right Side Pre AGC+10dB

® *RBW 3 KkHz
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 35 ms
20 Offget 3 ¢B
L, Ca
N -
[avg)
v
B
X
v \""“\/,\A
Mo
-80
Start 787 MHz 30 kHz/ Stop 787.3 MHz

Nate: A.SRP.2021 17:02:53
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Upper700MHz CDMA UL Left Side Pre AGC

Ref 20 dBm *Att 20 dB

o Offget 3 dB

Start 775.7 MHz 30 kHz/ Stop 776 MHz

Nate: & SEP 2021 1A:55:40

Upper700MHz CDMA UL Left Side Pre AGC+10dB

® *RBW 30 kHz
*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
2 Offget B
L, [ |
1 RM|
[avg]
Fo
LvL
-0
19 ¢
L. N I AN A AR MRS AANA ]
Eaas Kaadin s
I AAANAIATN
=
|-6o0
-850
Start 775.7 MHz 30 kHz/ Stop 776 MHz

Date: A.SFP.2021 16:5A:43

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Upper700MHz CDMA UL Right Side Pre AGC

*RBW 30 kHz

*VBW 100 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
2 ODffget B
. [ a]
1 RM|
ave
Fo
Lve
k-1
F-30
-4
TRVReVaV LSNPS
L. FAAANUA N NAAA At A A A e L AL e
o <y
80
Start 787 MHz 30 kHz/ Stop 787.3 MHz

NDate: A SEP 2021 17:01:29

Ref

Upper700MHz CDMA UL Right Side Pre AGC+10dB

*RBW 30 kHz
*VBW 100 kHz
20 dBm *Att 20 dB SWT 5 ms

20

offget E £:)

Star

t 787 MHz 30 kHz/ Stop 787.3 MHz

NDate: A& SFEP 2021 17:01-0A

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Upper700MHz LTE UL Left Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

*Att 20 dB SWT 5 ms

0 Off t
=
A -
e
-
.
A NN PR WO VN o i/ Lg
TR AR W ot A2 A4
e
Start 775.7 MHz 30 kHz/ Stop 776 MHz
Nate: A.SEP.2021 1TA=HR=13

Upper700MHz LTE UL Left Side Pre AGC+10dB

Ref 20 dBm

*RBW 100 kHz
*VBW 300 kHz

*Att 20 dB SWT 5 ms

20 Offget
Lo [~ ]
Y -
[ave
vr
VWWMWMMWWMW\AANWWMW
bs
F-40
-80
Start 7 MH 30 kHz/ Stop 776 MHz
Nate: A& SRP 2021 1A:57:43

Hotline: 400-6611-140

Tel: 86-755-27673339  Fax: 86-755-27673332

Report No.: TCT210727E007
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Upper700MHz LTE UL Right Side Pre AGC

*RBW 100 kHz
*VBW 300 kHz

Ref 20 dBm *Att 20 dB SWT 5 ms
o Off t B
Lo [ »]
B -
[ave
F-1
s
W
VA Mg I A A A A YA A AN AN i e ]
-80
Start 787 MHz 30 kHz/ Stop 787.3 MHz

Nate: A.SRP.2021 1A:59:50

Ref 20

Upper700MHz LTE UL Right Side Pre AGC+10dB

*RBW 100 kHz
*VBW 300 kHz

daBsm *Att 20 dB SWT 5 ms

20 Off

87 MHz 30 kHz/ Stop 787.3 MHz

Nate: A.SEP.2021 17:00:10

Hotline: 400-6611-140
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Upper700MHz GSM DL Left Side Pre AGC

*RBW 3 kHz
*VBW 10 kHz

Ref 20 dBm *Att 20 dB SWT 80 ms

v
MWWWWMWM

50

Start 745.3 MHz 70 kHz/ Stop 746 MHz

A SFEP 2021 1R-41-33

Upper700MHz GSM DL Left Side Pre AGC+10dB

*RBW 3 kHz
*VBW 10 kHz
Ref 20 dBm *Att 20 dB SWT 80 ms

20 Offget E £:)

Start 745.3 MHz 70 kHz/ Stop 746 MHz

Nate: A SFEP 2021 1R-40-51

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Upper700MHz GSM DL Right Side Pre AGC
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Upper700MHz CDMA DL Left Side Pre AGC
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Upper700MHz LTE DL Left Side Pre AGC
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Upper700MHz LTE DL Right Side Pre AGC
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5.5. Conducted Spurious Emission

5.5.1. Test Specification

FCC Part2 Section 1051; FCC Rules Part 27 Subpart C,
Section 27.53

Test Method: KDB 935210 D03 Signal Booster Measurements v04r04

Test Requirement:

Limit: -13 dBm

RF Attenuator

Test Setup: 17 S ﬁ

Spectrum Analyzer Signal Generator

a) Connect the EUT to the test equipment as shown in Set-Up.
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 operation 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 Maximum power.

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

e) 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 harrower RBW (typically
= 1% of the emission bandwidth) to enhance measurement
accuracy, but the result must then be integrated over the specified
measurement bandwidth.

f) Set VBW = 3 X RBW.

g) Select the power averaging (RMS) detector. (See above note
regarding the use of a peak detector for preliminary measurements.)
h) Sweep time = auto-couple.

Test Procedure: i) Set the analyzer start frequency to the lowest radio frequency
signal generated in the equipment, without going below 9 kHz, and
the stop frequency to the lower band/block edge frequency minus
100 kHz or 1 MHz, as specified in the applicable rule part. Note that
the number of measurement points in each sweep must be =

(2 X span/RBW) which may require that the measurement range
defined by the start and stop frequencies above be subdivided,
depending on the available number of measurement points provided
by the spectrum analyzer. Trace average at least 10 traces in power
averaging (i.e., RMS) mode.

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

k) 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 times the highest
frequency of the fundamental emission. Note that the number of
measurement points in each sweep must be = (2 X

span/RBW) which may require that the measurement range defined
by the start and stop frequencies above be subdivided, depending
on the available number of measurement points provided by the
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spectrum analyzer.
[) Use the peak marker function to identify the highest amplitude
level over each of the measured frequency ranges. Record the
frequency and amplitude and capture a Test Plots for inclusion in

the test report.

m) Repeat steps b) through 1) for each supported frequency band of

operation.

Test Result: PASS
5.5.2. Test Instruments

. Serial Calibration | Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Spectrum R&S FSU 200054 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
Attenuator | 50FP-006-H3 JFW 907763 N/A N/A

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test Plots
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® “RBW 1 MHZ
* VBW 3 MHz
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Start 1 GHz 92.9 MHz/ Stop 1.929 GHz

NDate: A SEP 2021  10:01-22

® *RBW 1 MHz
~VBW 3 MHz

Ref 30 dBm *Att 30 dB SWT 125 ms
30 Offget 3 (B
1 RrM]
avg|
1o
LvL
o
-4
F-s0 *
70
Start 1.991 GHz 1.8009 GHz/ Stop 20 GHz

Nate: A_SEP.2021 19:00:37

Page 109 of 211

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




TCT

Report No.: TCT210727E007

Test Plots
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® “RBW 1 MHZ
* VBW 3 MHz

Ref 30 dBm *Att 30 dB SWT 125 ms

Start 1 GHz 110.9 MHz/ Stop 2.109 GHz

Nate: A SEP 2021  10:03-00
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Test Plots
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Test Plots
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Test Plots
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5.6. Noise Limits

5.6.1. Test Specification

Test Requirement: FCC Part20 Section 20.21(e)(8)(i))(A); 20.21(e)(8)(i)(H)

Test Method: KDB935210 D03 Signal Booster Measurements v04r04

not exceed —103 dBm/MHz—RSSI.

not exceed —-102.5 dBm/MHz + 20 log (F), where
Frequency is the uplink mid-band frequency of the
supported spectrum bands in MHz.

Limit:

EUT with Terminated
Spectrum Analyzer |« Input Port ._¥

§ Matched Load

Figure 3 — Noise limit test setup (also used for 7.8)
Danor Port

Directional
Coupler
TESt Set u p . — EUT with Terminated | server Port
T 1 Server Antenna 4—*
S R Input Port

§ Matched Load

Coupled Port
from EUT

Y

Signal Generator w/ Sooctrum Anatvzer
Bandlimited 4.1 MHz Notch Filter to o 4
RF Attenuator Tuned to UL of
AWGN on Center of Suppress DL Signal —» (If required — CMRS Band Under
CMRS DL Band (if required) 4 )

Under Test Lo

Figure 4 — Test setup for uplink noise power measurement
in the presence of a downlink signal

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

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

c) Select the power averaging (rms) detector and trace average
over at least 100 traces.

d) Set the center frequency of the spectrum analyzer to the center of
the CMRS band under test with the span = 2 . the CMRS band.

e) Measure the maximum transmitter noise power level.

f) Save the spectrum analyzer Test Plots as necessary for inclusion

Test Procedure: 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 noise power measurement in the presence a downlink
signal. Affirm the coupled path of the RF coupler is connected to
the spectrum analyzer.

i) Configure the signal generator for AWGN operation with a 99%
OBW of 4.1 MHz.

j) Set the spectrum analyzer RBW for 1 MHz, VBW = 3 . 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
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the CMRS band under test, with the span =2 (1 the CMRS
band. This shall include all spectrum blocks in the particular
CMRS band under test (see Appendix A).

[) 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 while
varying the downlink signal generator output level from —90 dBm
to =20 dBm, as measured at the input port (i.e., downlink signal
level at the booster donor port node of Figure 4), 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 Appendix D for noise limits graphs.

n) Repeat 7.7.1h) through 7.7.1m) for all operational uplink bands.

Variable uplink noise timing

Variable uplink noise timing is to be measured as follows, using the
test setup shown in Figure 4.

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 to the lowest level of the
RSSI-dependent noise [see 7.7.1m)].

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

e) Confirm that the uplink noise decreases to the specified level
within 1 second for mobile devices, and within 3 seconds for
fixed devices.12

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

g) Include Test Plotss and summary table in test report.

Test Result:

PASS

5.6.2. Test Instruments

: Serial Calibration | Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Spectrum R&S FSU 200054 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
RF Combiner| SUNVNDN sggc-)gs 16230009 N/A N/A
Attenuator | 50FP-006-H3 JFW 907763 N/A N/A

Hotline: 400-6611-140
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5.6.3. Test Data

Max Noise Power
Frequency Band Measured Limit Result
(MHz) dBm/MHz dBm/MHz (dB)
PCS Uplink -46.23 -37.02 PASS
AWS-1 Uplink -46.67 -37.73 PASS
Cellular Uplink -45.89 -44.05 PASS
Lower700MHz -52.44 .45 51 PASS
Uplink
Upper700MHz -46.33 -44.64 PASS
Uplink
PCS Downlink -44.04 -37.02 PASS
AWS-1 Downlink -48.81 -37.73 PASS
Cellular Downlink -45.82 -44.05 PASS
Lower700MHz -50.84 .45 51 PASS
Downlink
Upper700MHz -51.16 -44.64 PASS
Downlink

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

Variable Uplink Noise
Operation RSSI Measured Limit Results
Bands dBm dBm/MHz dBm/MHz
-75 -46.23 -37.02 PASS
-65 -47.44 -38.00 PASS
-63 -52.06 -40.00 PASS
PCS
-61 -53.14 -42.00 PASS
-58 -55.22 -45.00 PASS
-57 -57.91 -46.00 PASS
=77 -45.89 -37.73 PASS
-73 -47.21 -37.73 PASS
-69 -49.37 -37.73 PASS
AWS-1
-65 -52.44 -38.00 PASS
-60 -52.87 -43.00 PASS
-57 -53.69 -46.00 PASS
-75 -48.16 -44.05 PASS
Cellular
-73 -50.23 -44.05 PASS
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-67 -52.58 -44.05 PASS
-63 -53.49 -44.05 PASS
-58 -55.94 -45.00 PASS
-55 -56.88 -48.00 PASS
-78 -48.03 -45.51 PASS
-75 -51.13 -45.51 PASS
LT -70 -52.76 -45.51 PASS
-65 -54.49 -45.51 PASS
-62 -55.19 -45.51 PASS
-58 -56.82 -45.51 PASS
-75 -47.36 -44.64 PASS
-68 -48.25 -44.64 PASS
Upper700MHz -65 -50.70 -44.64 PASS
-60 -52.14 -44.64 PASS
-58 -55.62 -45.00 PASS
-56 -57.08 -47.00 PASS

Note: According to the KDB 935210 D03 Signal Booster Measurements v04r04 APPENDIX D, when
outside of RSSI Dependent limit (20.21.e.8.1.A.1),fixed booster maximum noise power shall not
exceed —102.5 dBm/MHz + 20 log (F).RSSI limit not exceed —103 dBm/MHz-RSSI.

Variable Uplink Noise Timing

Operation Measured Limit Results
Bands Sec Sec
PCS 0.096 3 PASS
AWS-1 0.064 3 PASS
Cellular 0.096 3 PASS
Lower700MHz 0.064 3 PASS
Upper700MHz 0.080 3 PASS
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Test Plots
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AWS-1
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Cellular
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Lower700MHz
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Upper700MHz
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Variable Noise Timing Test Plots
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Cellular
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5.7. Uplink Inactivity

Report No.: TCT210727E007

5.7.1. Test Specification

Test Requirement: FCC Part20 Section 20.21(e)(8)(1)(1)

Test Method: KDB935210 D03 Signal Booster Measurements v04r04

20.21(e), When a consumer booster is not serving an
active device connection after 5 minutes the uplink
noise power shall not exceed -70 dBm/MHz.

Limit:

EUT with Terminated
Spectrum Analyzer |« Input Port

Test Setup: é

Matched Load
>

Figure 3 — Noise limit test setup (also used for 7.8)

a) Connect the EUT to the test equipment as shown in Set-Up 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 = 3X
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 was
squelched.

i) Ensure the noise level for the squelched signal is below the uplink
inactivity noise power limit, as specified by the rules.

j) Capture the Test Plots for inclusion in the test report.

k) Measure noise using procedures in a) to e).

l) Repeat steps c) to k) for all operational uplink bands.

Test Procedure:

Test Result: PASS
5.7.2. Test Instruments

. Serial Calibration | Calibration
Equipment | Manufacturer | Model Number Date Due
Spectrum Agilent N9020A | MY49100619 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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5.7.3. Test Data

Report No.: TCT210727E007

Uplink Inactivity
Operation Measured Limit Result
Bands (s) (s)

PCS 266.4 300.0 PASS
AWS-1 255.0 300.0 PASS
Cellular 259.7 300.0 PASS

Lower700MHz 265.5 300.0 PASS
Upper700MHz 266.4 300.0 PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test Plots
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Frequency

Lower700MHz
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Upper700MHz
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5.8. Variable Booster Gain

5.8.1. Test Specification

FCC Part20 Section 120.21(e)(8)())(C)(1)
FCC Part20 Section 120.21(e)(8)(i)(H)

Test Method: KDB935210 D03 Signal booster Measurements v04r04

Test Requirement:

Limit: -34 dB - RSSI + MSCL

Donor Port Server Port

Coupler j j
[ | EUT Uplink Signal

L — 1 Generator #2

Coupled Port

Test Setup: from EUT

Downlink Signal Notch Filter RF Attenuator P
Generator #1 (if required) » (if required) ¥ Spacill ¥

Figure 5 — Variable gain instrumentation test setup

Variable gain:

a) Connect the EUT to the test equipment as shown in Figure 5 with
the uplink output (donor) port connected to signal generator #1.
Affirm 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% OBW 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 that is 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 2 300 kHz.

f) Select the CHANNEL POWER measurement mode.

g) Select the power averaging (rms) detector.

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

i) 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 (i.e.,
downlink signal level at the booster donor port node of Figure 5),
in 1 dB steps inside the RSSI-dependent region, and 10 dB
steps outside the RSSI-dependent region. 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
Appendix D for uplink gain requirements. Additionally, document
that the EUT provides equivalent uplink and downlink gain, and
when operating in shutoff mode that the uplink and downlink gain
is within the transmit power off mode gain limits.

[) 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, using the
test setup shown in Figure 5.

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

Test Procedure:
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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 [see 7.9.1K)].

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

e) Confirm that the uplink gain decreases to the specified levels,
within 1 second for mobile devices, and within 3 seconds for
fixed devices.13

f) Repeat 7.9.2a) to 7.9.2¢) for all operational uplink bands.

Test Result: PASS
5.8.2. Test Instruments
. Serial Calibration Calibration
Equipment | Manufacturer | Model Number Date Due
Signal Agilent E4421B | GB39340839 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Signal .
Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator
Spectrum R&S FSU 200054 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
RF Combiner| SUNVNDN Sch)gOgS 16230009 N/A N/A
Attenuator | 50FP-006-H3 JFW 907763 N/A N/A

5.8.3. Test Data

Mobile station coupling loss (MSCL): the minimum coupling loss (in dB) between
the wireless device and the input (server) port of the consumer booster. MSCL must
be calculated or measured for each band of operation and provided in compliance
test reports. MSCL includes the path loss from the wireless device, and the booster’s
server antenna gain and cable loss. The wireless device is assumed to be an
isotropic (0 dBi) antenna reference. Minimum standoff distances from inside wireless
devices to the booster’s server antenna must be reasonable and specified by the

manufacturer in customer provided installation manuals.

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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MSCL Calculation
Operation | Frequency | Distance e o TBlgies Polarity | MSCL
Bands | (MHz) (m) foss | maenrE | CEEE e | )
(dB) Gain(dBi) | Loss(dB)

PCS 1850 2 43.86 4 2.2 3.01 45.07
AWS-1 1710 2 43.18 4 2.3 3.01 44.49
Cellular 824 2 36.84 5 1.5 3.01 36.35

Lower700 | ggg 2 35.40 6 1.3 301 | 33.71

MHz

Upper700 | 74 7 36.32 5.5 1.3 301 | 35.13
MHz
Note : Path loss = 20logf + 20logd — 27.5
Polarity loss = 20Log (1/Sin (45deg)) dB = 3.01dB
Variable booster gain
: Input Output Measured
Op;;ﬁtcllon (Egril) Power Power Gain MSCL Limit | Results
(dBm) (dBm) (dB)

-80 -42 14.48 56.48 45.07 71.98 PASS

-73 -42 14.12 56.12 45.07 71.98 PASS

— -68 -42 10.70 52.70 45.07 71.98 PASS
-64 -42 6.19 48.19 45.07 71.98 PASS

-58 -42 1.28 43.28 45.07 69.07 PASS

-55 -42 -1.90 40.10 45.07 66.07 PASS

-80 -41 14.76 55.76 44.49 71.27 PASS

-75 -41 14.87 55.87 44.49 71.27 PASS

-70 -41 10.11 51.11 44.49 71.27 PASS

AWS-1

-66 -41 5.74 46.74 44.49 71.27 PASS

-60 -41 0.25 41.25 44.49 70.49 PASS

-58 -41 -1.38 39.62 44.49 68.49 PASS

-80 -43 14.27 57.27 36.35 64.95 PASS

-71 -43 13.84 56.84 36.35 64.95 PASS

-66 -43 9.34 52.34 36.35 64.95 PASS

Cellular

-62 -43 5.73 48.73 36.35 64.35 PASS

-56 -43 0.14 43.14 36.35 58.35 PASS

-51 -43 -4.60 38.40 36.35 53.35 PASS

-80 -49 14.08 63.08 33.71 63.49 PASS
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-70 -49 13.16 62.16 33.71 63.49 PASS
Lower7oom| 65 -49 10.42 59.42 33.71 | 63.49 | PASS
Hz -61 -49 7.72 56.72 33.71 | 60.71 | PASS
-53 -49 2.07 51.07 33.71 52.71 PASS
-49 -49 -0.66 48.34 33.71 48.71 PASS
-80 -40 15.61 55.61 35.13 64.36 PASS
-70 -40 15.09 55.09 35.13 64.36 PASS
Upper700M -64 -40 11.23 51.23 35.13 64.36 PASS
Hz -60 -40 7.25 47.25 35.13 | 61.13 | PASS
-56 -40 3.85 43.85 35.13 57.13 PASS
-52 -40 -0.76 39.24 35.13 53.13 PASS
Variable Uplink Gain Timing
Operation Measured Limit Result
Band Sec Sec
PCS 0.072 3.0 PASS
AWS-1 0.072 3.0 PASS
Cellular 0.072 3.0 PASS
Lower700MHz 0.072 3.0 PASS
Upper700MHz 0.072 3.0 PASS
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Variable Uplink Gain Timing Test Plots
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Cellular
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Upper700MHz
® REW 100 kHz
VBW 300 kHz

Ref 20 dBm Att 30 dB SWT 10 s

20 Offdet 3. dB

-
o I I

-2

L

-6

-80

Center 781.5 MHz 1 s/

Page 145 of 211

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332  http://www.tct-lab.com




I C I Report No.: TCT210727E007

5.9. Occupied Bandwidth

5.9.1. Test Specification

Test Requirement: FCC Part2 Section 2.1049
Test Method: KDB935210 D03 Signal booster Measurements v04r04
Limit: N/A

Signal Generator = Spectrum Analyzer
Test setup:

Figure 6 — Test setup for measuring characteristics of test signals
used for subsequent EUT occupied bandwidth testing

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

b) Set VBW = 3 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 OBW as necessary for accurately viewing
the signals.

d) Set the signal generator for power level to match the values
obtained from the tests of 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 EBW.

Test Procedure: 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. AWGN or LTE may be used in
place of W-CDMA, as an option.

i) Repeat 7.10c) to 7.10h) for all uplink and downlink operational
bands.

j) Connect the test equipment as shown in Figure 1, with the uplink
output (donor) port connected to the spectrum analyzer, and the
server port connected to the signal generator.

k) Repeat 7.10c) to 7.10i) with this EUT uplink path test setup.

I) Connect the test equipment as shown in Figure 1, with the

downlink output (server) port connected to the spectrum

analyzer, and the donor port connected to the signal generator.

m) Repeat 7.10c¢) to 7.10i) with this EUT downlink path test setup.

Test results: PASS
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5.9.2. Test Instruments

Report No.: TCT210727E007

_ Serial Calibration | Calibration
Equipment | Manufacturer | Model NUTAlaEr Date Due
Signal Agilent N5182A | MY47070282 | Jul. 19, 2021 | Jul. 18, 2022
Generator

Spectrum R&S FSU 200054 Jul. 19, 2021 | Jul. 18, 2022
Analyzer
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5.9.3. Test Data

Operation Signal Input OBW | Output OBW Results
Band Type [MHZz] [MHZ]
GSM 0.245 0.247 PASS
PCS CDMA 1.239 1.284 PASS
LTE 4.470 4.490 PASS
GSM 0.248 0.247 PASS
AWS-1 CDMA 1.239 1.269 PASS
LTE 4.480 4.480 PASS
GSM 0.247 0.247 PASS
Uplink Cellular CDMA 1.239 1.242 PASS
LTE 4.487 4.460 PASS
GSM 0.248 0.251 PASS
Lower700M
Hy CDMA 1.242 1.239 PASS
LTE 4.490 4.470 PASS
GSM 0.248 0.248 PASS
Upper700M
Hy CDMA 1.242 1.242 PASS
LTE 4.500 4.490 PASS
GSM 0.247 0.245 PASS
PCS CDMA 1.245 1.242 PASS
LTE 4.500 4.490 PASS
GSM 0.248 0.246 PASS
AWS-1 CDMA 1.239 1.242 PASS
LTE 4.490 4.480 PASS
GSM 0.246 0.245 PASS
Downlink | Cellular CDMA 1.242 1.272 PASS
LTE 4.490 4.510 PASS
GSM 0.249 0.249 PASS
Lower700M
Hy CDMA 1.242 1.239 PASS
LTE 4.500 4.470 PASS
GSM 0.245 0.248 PASS
Upper700M
Hy CDMA 1.242 1.242 PASS
LTE 4.500 4.490 PASS
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Test Plots

PCS GSM UL Input

® *RBW 10 kHz
*VBW 30 kHz

Ref -10 dBm *Att 10 dB SWT 40 ms

1A
5
EE

Center 1.88 GHz 100 kHz/ Span 1 MHz

Nate: 7.SEP.2021 10:34:10

PCS GSM UL output

® *RBW 10 kHz
*VBW 30 kHz

Ref 30 dBm *Att 30 dB SWT 40 ms
30 Offget 3 4B

Y -

M

Center 1.88 GHz 100 kHz/ Span 1 MHz

Date: 7.SEP.2021 10:03:44
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PCS GSM DL Input

® *RBW 10 kHz
*VBW 30 kHz

Ref =-20 dBm *Att 10 dB SWT 40 ms
-20 Offget 1 (B
1 ruS
-40
LvL

Center 1.96 GHz 100 kHz/ Span 1 MHz

Nate: 7 SEP 2021 N9:55:18

PCS GSM DL Output

® ~RBW 10 kHz
* VBW 30 kHz

Ref 20 dBm *Att 20 dB SWT 40 ms

20 Offget 1 B

L 5]
1 RMJ

-80

Center 1.96 GHz 100 kHz/ Span 1 MHz

Nate: A SFEP 2021 10:44-57
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PCS CDMA UL Input

Ref -10 dBm *Att 10 dB
-10 Offget 1 B
1 RMEY
L
LvL
-4
L. Iu‘ el Lisbaec by Al
50 M

-9
WMWMﬂMWMﬂNWWW%wJ LL¢L&#&4MW wm“mu

Center 1.88 GHz 300 kHz/ Span 3 MHz

NDate: 7 SFEP 2021 10-34-41

PCS CDMA UL output

Ref 30 dBm *Att 30 dB SWT 15 ms
30 Offget 3 B
1 RMJ
B / WMWMWW \i
L.
L.
Center 1.88 GHz 300 kHz/ Span 3 MHz

Nate: 7 SEP 2021  10:03:10
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PCS CDMA DL Input

® *RBW 30 kHz
*VBW 100 kHz

Ref =-20 dBm *Att 10 dB SWT 15 ms
-20 Offget 1 B
L [~ ]
1 RM|
L.,
- LVL
F-s
v
B MATET ST AT G
Lo, / \
levw AoV WMM
B AR
f-Too L
F-110
120
Center 1.96 GHz 300 kHz/ Span 3 MHz
Date: 7 SEP 2021 NQ-55:58
PCS CDMA DL Output
® *RBW 30 kHz
*VBW 100 kHz
Ref 20 dBm *Att 20 dB SWT 15 ms
2 Dffget 1 B
L. [~ ]
1 RMEY
Lo
LvL

Nate: A SFEP 2021 10:52-02
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PCS LTE UL Input

® *RBW 100 kHz
*VBW 300 kHz

Ref -10 dBm *Att 10 dB SWT 5 ms
10 t 1 B
L L]
[l
e

A MJJ iyl o

Center 1.88 GHz 1 MHz/ span 10 MHz

Date: 7.SEP.2021 10:35:15

PCS LTE UL output

® *RBW 100 kHz
*VBW 300 kHz

L B L B [ ]
=
ZMVAVMMAWMWM%VWK\
B | |
e P

Nate: 7.SRP.2021 10:04:17
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PCS LTE DL Input

® *RBW 100 kHz
*VBW 300 kHz

Ref -20 dBm *Att 10 dB SWT 5 ms
-20 Offget 1 B

1 RM|

L

Center 1.96 GHz 1 MHz/ Span 10 MHz

Nate: 7 SFEP 2021 NO:5A:32

PCS LTE DL Output

Ref 20 dBm *Att 20 dB
2 Offget 1 B
L 5]
1 RMJ
Lo

T
\\4?
=
=
=i

Center 1.96 GHz 1 MHZ/ Span 10 MHz

Nate: A SFEP 2021 10:52-54
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AWS-1 GSM UL Input

® *RBW 10 kHz
*VBW 30 kHz

Ref -10 dBm *Att 10 dB SWT 40 ms
-10 Offget 1 B
L. [ ]
Y -
View|
-3
-2
v
L. /WVJ %'MH
i ,
+ fr
/JV \ s
L W, ,\m
" m}” %ann‘ ot
L VIV TR Y
110
Center 1.7325 GHz 100 kHz/ Span 1 MHz

Date: 7.SRP.2021  10:33:40

AWS-1 GSM UL output

® *RBW 10 kHz
*VBW 30 kHz

Ref 30 dBm *Att 30 dB SWT 40 ms
30 Offget 8 (B

N -

view =

- Mﬁ(\r \W\lh o

Center 1.7325 GHz 100 kHz/ Span 1 MHz

Date: 7.SRP.2021 10:13:37
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AWS-1 GSM DL Input

*RBW 10 kHz

*VBW 30 kHz

Ref -20 dBm *Att 10 dB SWT 40 ms

-20 Offget 1 B

40

v

Lo Jﬂf
N MMV .\I\W
WA

VYWY
F-110

120
Center 2.1325 GH 100 kHz/ pan 1 MHz

7 QEP 2021 0N0-53.585
AWS-1 GSM DL Output

*RBW 10 kHz

* VBW 30 kHz
Ref 20 dBm *Att 20 dB SWT 40 ms
2 Offget 1 B
L L]
[° M LVL

AR

A SFEP 2021

Hotline: 400-6611-140

10-55:25

Tel: 86-755-27673339

100 kHz/
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AWS-1 CDMA UL Input

® . RBW
_—

30 kHz
100 kHz

Ref =-10 dBm *Att 10 dB SWT 15 ms
-10 Offget 1 B
1 RM|
L
v
| . LAY T Lo T |
50 f 1A e T T Y V\R
WA MMWW Wwww gl
Center 1 325 GH 300 kHz/ Span 3 MHz
Nate+ 7 SEP 2021 1n+33:00
AWS-1 CDMA UL output
® “RBW 30 kHz
*VBW 100 kHz
Ref 30 dBm *Att 30 dB SWT 15 ms
3 Dffget 8 B
1 RM|

v

300 kHz/ Span 3 MHz

Nate: 7 SEP 2021 10:13-07

Tel: 86-755-27673339  Fax: 86-755-27673332
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Ref =-20 dBm

*Att

AWS-1 CDMA DL Input

*RBW 30 kHz
*VBW 100 kHz

10 dB SWT 15 ms

-20 Offget 1 (B

300 kHz/ Span 3 MHz

Nate: 7 SEP 2021 NG:52:20
AWS-1 CDMA DL Output
® *RBW 30 kHz
*VBW 100 kHz

Ref 20 dBm “Att 20 dB SWT 15 ms

20 offdet 1 dB

L l:!
1 rvi

o LvL

oy

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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AWS-1 LTE UL Input

® *RBW 100 kHz
*VBW 300 kHz

Ref -10 dBm *Att 10 dB SWT 5 ms

-10 Offget 1 4B

iy VTR T NV AT T ||
v W

ey

|

L'W@M WMMMMWMW

F-100

Center 1.7325 GHz 1 MHz/ Span 10 MHz

Nate: 7.SEP.2021 10:32:21

AWS-1 LTE UL output

® *RBW 100 kHz
*VBW 300 kHz

Ref 30 dBm *Att 30 dB SWT 5 ms
30 Offget 8 (B
N -
view
LvI
v

WMMVM N V‘T

et ey

Center 1.7325 GHz 1 MHz/ Span 10 MHz

Nate: T.SRP.2021 10:12:38
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