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I C I Report No.: TCT210702E002

1. General Product Information
1.1. EUT description

Test item description ...........: | cell phone signal booster
Model/Type reference...........:|2ALGR-DG70
Sample Number....................: |TCT210702E002-0101
Lower700MHz
. .|Uplink: 698 MHz - 716MHz, Downlink: 728 MHz - 746MHz
Operation Frequency...........: Upper700MHz
Uplink: 776 MHz - 787MHz, Downlink: 746 MHz - 757MHz
Signal Booster Type.............:| Fixed Consumer Signal Booster
Emission Designator ...........:|G7D,W7D
FCC Classification ...............: | B2W/Wideband Consumer Booster(CMRS)

Adapter Information:

Model: FZX-12-2

Input: AC 100-240V, 50/60Hz, 0.3A
Output: DC 12V, 2A

Rating(S)....ccovvvveieeiiiieeeeee

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.

Page 3 of 110
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2. Test Result Summary

Report No.: TCT210702E002

Requirement CFR 47 Section Result
putrorzed Fecuenoy B sa02e
" ea'\s/'j‘r’gmgﬂ Ef(‘)’l’:zgure §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)(1)(F) PASS
Out of Band Emissions §20.21(e)(8)()(E) PASS
Cond‘écmfd 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)() () 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.: TCT210702E002

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.: TCT210702E002

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 110
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I C I Report No.: TCT210702E002

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
Lower700MHz

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

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

RF Attenuator | _
{if required)

EUT -

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.

Test Result: PASS

Page 7 of 110
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5.1.2. Test Instruments

Report No.: TCT210702E002

: 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
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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I C I Report No.: TCT210702E002

5.1.3. Test data

Test Plots

Uplink

Lower700MHz

Agilent Spectrum Analyzer - Swept SA

S T ALIGNAUTO | 05:45:30PM AugOs, 2021 e
Center Freq 707.000000 MHz . #Avg Type: RMS GUETCY
PNO: Fast L, ) T1tig:Free Run Avg|Hold:>100/100

]
\FGain:Low —_ #Atten: 30 dB

Mkr1 702.032 MH=Z Auto Tune

Ref Offset 11 dB
R:f 35.7)0 dBm 20.706 dBm|

CenterFreq
707.000000 MHz

StartFreq
689.000000 MHz

Stop Freq
725.000000 MHz

-a|

Span 36.00 MHz| CF Ste|

#VBW 300 kHz Sweep 3.333 ms (1001 pts) 3.600000 MHz
Auto Man

FUNCTION FUNCTION WIDTH FUNCTIONVaLUE A

MKR| MDDE TRC SEL
702 032 MHz 20, 706 dBm
2 III-II 698.000 MHz 16.204 dBm

3 [ N [1]f] 716.000 MHz 11.983 ¢Bm Freq Offset

0Hz

STATUS

Upper700MHz

Agilent Spectrum Analyzer - Swept SA
x 31 - i ALIGNALTO :49: "
Center Freq 781.500000 MHz . H#Avg Type: RMS qUencY

Trig: Free Run Avg|Heold:>100/100 h

\FGain:Low —_ #Atten: 30 dB

Mkr1 780.664 MHz Auto Tune

Ref Offset 11 dB
Ref 30.00 dBm 15.847 dBm|

Center Freq
781.500000 MHz

Start Freq
770.500000 MHz

Stop Freq
792.500000 MHz

Span 22.00 MHz CF Step

#VBW 50 MHz Sweep 2.067 ms (1001 pts) 2.200000 MHz
uto Man

~ |0

MKR MODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VaLUE

N[ 1[F| 730 664 MHz 15. 347 @Bm| |
776.000 MHz 12168dBm| | 0 00000000000
[ 787000MHz[  ®837dBm| [ [ ] Freq Offset
0 Hz
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Downlink

Hotline: 400-6611-140

Lower700MHz

Agilent Spectrum Analyzer - Swept SA
(T e i e

]

Center Freq 737.000000 MHz
PNO: Fast (y)
IFGain:Low

ALIGN AUTO:
#Avg Type: RMS
Avg[Hold:>100/100

Trig: Free Run
#Atten: 30 dB
Mkr1 736.460 MHz

Ref Offset 11 dB -6.679 dBm

Ref 20.00 dBm

Span 36.00 MHz|
Sweep 3.467 ms (1001 pts)

FUNCTIONVALUE A

#VBW 300 kHz

MKR MODE TRC SCL X FUNCTION FUNCTION WIDTH

X
1 INNENEE 736.460 MHz 6,679 dBm
2 N 728000 MHz -16.845 dBm
746.000 MHz -20.484 dBm

Report No.: TCT210702E002

Frequency

Auto Tune

CenterFreq
737.000000 MHz

StartFreq
719.000000 MHz

Stop Freq
756.000000 MHz

CF Ste|
3.600000 MHz
Man

-a|

Auto

|
Freq Offset
0Hz

Agilent Spectrum Analyzer - Swept SA
e

R 1
Center Freq 751.500000 MHz :
PNO: Fast () T1tig:Free Run

\FGain:Low —_ HAtten: 30 dB

#Avg Type: RMS
Avg[Hold:>100/100

Mkr1 750.994 MHz

Ref Offset 11 dB -8.382 dBm

Ref 20.00 dBm

Span 22.00 MHz|

#VBW 300 kHz Sweep 2.133 ms (1001 pts)

Frequency

Auto Tune

CenterFreq
751.600000 MHz

StartFreq
740.500000 MHz

Stop Freq
762.500000 MHz

-a|

CF Ste|
2200000 MHz

Auto Man

FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

MKR MODE TRC SCL X i
N [1]F] 750.994 MHz 8382 dBm
2 INEEREEA 746.000 MHz 20,681 dBm
3 INEEENA 757.000 MHz -9.307 dBm
4

|
Freq Offset
0 Hz

[}
E
E
&

Tel: 86-755-27673339  Fax: 86-755-27673332
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Report No.: TCT210702E002

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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Report No.: TCT210702E002

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
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

Report No.: TCT210702E002

Max. Gain
Pre AGC Conducted - Gain
Fre@;’fg < Signal Type Input Level | Output Level %aé;' Limit
(dBm) (dBm) (dB)
LOW?-VOOM Ccw -34.6 20.51 55.11 63.49
V4 .
Uplink AWGN -31.8 22.12 53.92
UppeFVOOM CW -35.7 18.60 54.30 64,36
Z .
Ublink AWGN -33.6 19.76 53.36
LOW?-VOOM Ccw -56.3 6.71 63.01 63.49
V4 .
Downlink AWGN -56.2 5.95 62.15
UppeF:?OOM CW -54.7 8.55 63.25 64,36
Z .
Downlink AWGN -52.9 8.51 61.41

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.

Conducted output power at max.

Input test level

Frequency dbet Comelisiz Lower Upper
Signal Type Level Output Level o e
Band (dBm) (dBm) Limit(dBm) | Limit(dBm)
Lower700M CW -19.3 20.43
Hz
Uplink AWGN -17.4 22.07 y 20
Upper700M CW -19.7 18.52
Hz
Uplink AWGN -17.8 19.73
Lower700M CwW -46.9 6.66
Hz
Downlink AWGN -44.5 5.87 /A 17
Upper700M CW -44.8 8.52
Hz
Downlink AWGN -42.5 8.49

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT210702E002

Max. EIRP
Max Max. .
Frequency | Signal Conducted Antenna Min. EIRP E.IRI.D
. Cable Loss Limit
Band Type | Output Level Gain (dB) (dBm) (dBm)
(dBm) (dBi)
LoweHr700M CW 20.51 8 3.5 25.01
z
Uplink AWGN 22.12 8 3.5 26.62 30
<
UppeHr700M CW 18.60 8 3.7 22.90
z
Uplink AWGN 19.76 8 3.7 24.06
LOWG::?OOM CW 6.71 6 1.3 11.41
z
Downlink | AWGN 5.95 6 1.3 10.65
<17
UppeHr700M CW 8.55 5.5 1.3 12.75
z
Downlink | AWGN 8.51 55 1.3 12.71
Uplink Gain VS Downlink Gain
. Uplink Gain Downlink Limit
Band Signal Type (dB) Gain (dB) D-value (dB)
CWwW 55.11 63.01 7.90
Lower700MHz
AWGN 53.92 62.15 8.23 9
<
Cw 54.30 63.25 8.95
Upper700MHz
AWGN 53.36 61.41 8.05

Page 14 of 110
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Report No.: TCT210702E002

Test Plots

Lower700MHz AWGN, UL

Agilent Spectrum Analyzer - Channel Power
S | SENSE:INT| ALIGH AUTO 07:27:16PM AUQ 0S5, 2021

Frequency

Qi e :
Center Freq 702.032000 MHz Center Freq: 702.032000 MHz Radie Std: None
— 1 Trig:Free Run Avg|Hold:>100/100

(w=e)
HIFGain:Low ' BAtten: 30 dB Radio Device: BTS

Ref 30.00 dBm

Center 702 MHz Span 10 MHz CF St
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms =R

Channel Power Power Spectral Density
Freq Offset

22.12 dBm 4.1 MHz -44.01 dBm 1Hz 0Hz

STATUS

Lower700MHz CW, UL

Agilent Spectrum Analyzer - Swept SA

QO i iR i S0 e o } ALIGNAUTO | 07:22:56 PM AUQDS, 2021 Fem—
Center Freq 702.032000 MHz #Avg Type: RMS " 4

PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low 3 #Atten: 30 dB
Mkr1 702.03 MHz Auto Tune

Ref 30.00 dBm 20.513 dBm

Center Freq
702.032000 MHz

Start Freq
697.032000 MHz

Stop Freq
707.032000 MHz

-=|

CF Ste|
1.000000 MHz
Auto Man

Freq Offset

0Hz

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

STATUS

IMSG
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Report No.: TCT210702E002

Lower700MHz AWGN, DL

Agilent Spectrum Analyzer - Channel Power
SuiQEac e B ALIGNAUTO 02:29:13PM Aug 06, 2021

Frequency

Center Freq 739.736000 MHz Center Freq: 736 460000 MHz Radio Std: None
.1 Trig:Free Run Avg|Hold:>10i/10

)
HIFGain:Low | HAtten: 30 dB Radio Device: BTS

Ref 10.00 dBm

Center 736.5 MHz Span 10 MHz CFst
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms R

Channel Power Power Spectral Density

5.95 dBm 4.1 MHz -60.18 dBm /Hz

MSG STATUS

Lower700MHz CW, DL

Agilent Spectrum Analyzer - Swept SA
SuiQEac e B ALIGNAUTO 03:14:37 PM Aug 06, 2021
& Frequency

Center Freq 739.736000 MHz _ Avg Type: RMS
PNO: Fast L, T1tig:Free Run Avg|Hold:>100/100

]
\FGain:Low —_ #Atten: 40 dB

Mkr1 736.46 MHzZ| Auto Tune
Ref Offset 7 dB 45 WHz

Ref 37.00 dBm 6.

CenterFreq
736.460000 MHz

StartFreq
731.460000 MHz

Stop Freq
741.460000 MHz

-a|

CF Ste|
1.000000 MHz
Auto Man

Freq Offset
0Hz

Center 736.460 MHz Span 10.00 MHz
#Res BW 300 kHz #/BW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IMSG STATUS
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Agilent Spectrum Analyzer - Channel Power
QO it i i 50 i e
Center Freq 780.664000 MHz

759
#IFGain:Low

Ref 30.00 dBm

Center 780.7 MHz
#Res BW 100 kHz

Channel Power

19.76 dBm 4.1 MHz

Upper700MHz AWGN, UL

Report No.: TCT210702E002

ALIGNAUTO O07:20:56PM Aug 05, 2021

Radio Std: None Frequency

Center Freq: 780.664000 MHz
Trig: Free Run Avg|Hold:>100/100

#Atten: 30 dB Radio Device: BTS

Span 10 MHz

Sweep 1.267 ms CF Step

#VBW 300 kHz

Power Spectral Density

-46.37 dBm /Hz

STATUS

Upper700MHz CW, UL

Agilent Spectrum Analyzer - Swept SA
QO it i i 50 i e
Center Freq 780.664000 MHz

PNO: Fast Ly )

IFGain:Low

Ref Offset 11 ¢dB
Ref 30.00 dBm

Center 780.664 MHz
#Res BW 300 kHz

ALIGNAUTO 07:18:07PM Aug 05, 2021

#VBW 1.0 MHz*

#Avg Type: RMS Frequency
Trig: Free Run Avg|Hold:>100/100
#Atten: 30 dB

Auto Tune

Mkr1 780.66 MHz|
18.595 dBm

CenterFreq
780.664000 MHz

StartFreq
775.664000 MHz

Stop Freq
785.664000 MHz

-a|

CF Ste|
1.000000 MHz

Auto Man

e
Freq Offset
0 Hz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

IMSG

STATUS
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Agilent Spectrum Analyzer - Channel Power
QO it i i 0 i i e |
Center Freq 748.764000 MHz

759
#IFGain:Low

Ref 30.00 dBm

Center 751 MHz
#Res BW 100 kHz

Channel Power

8.51 dBm 4.1 MHz

Upper700MHz AWGN, DL

ALIGNAUTO 05:22:22 PM Jul04, 2021

Center Freq: 750.994000 MHz Radio Std: None
Trig: Free Run Avg|Hold:>100/100

#Atten: 40 dB Radio Device: BTS

Span 10 MHz

#VEBW 300 kHz Sweep 1.267 ms

Power Spectral Density

-57.62 dBm /Hz

Report No.: TCT210702E002

Frequency

CF Step

STATUS

Upper700MHz CW, DL

Agilent Spectrum Analyzer - Swept SA
1S QTR G e

| T

Center Freq 748.764000 MHz
PNO: Fast (y)
IFGain:Low

ALIGNAUTO | 05:17:50 PM Jul D4, 2021
Avg Type: RMS

AvglHold:>100/100

Frequency

Trig: Free Run
#Atten: 40 dB

NN

Mkr1 750.99 MH
8.550 dBm

Auto Tune

Ref Offset 7 <B
Ref 36.00 dBm

CenterFreq
750.994000 MHz

StartFreq
745.994000 MHz

Stop Freq
7565.994000 MHz

-a|

CF Ste|
1.000000 MHz

Auto Man

e
Freq Offset
0 Hz

Span 10.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS

Center 750.994 MHz
#Res BW 300 kHz

IMSG

#VBW 1.0 MHz*
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I C I Report No.: TCT210702E002

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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5.3.2. Test Instruments

Report No.: TCT210702E002

: 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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I C I Report No.: TCT210702E002

5.3.3. Test data

Test Plots

Lower700MHz Pre AGC, UL

Agilent Spectrum Analyzer - Swept SA
ETST T RE : ALIGNAUTO

Center Freq 702.320000 MHz _ Avg Type: RMS
PNO: Wide ) Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dB

Frequency

Mkr1 701.132 500 MHz Auto Tune
2R 152 300 i

Center Freq
702.320000 MHz

Start Freq
699.820000 MHz

Stop Freq
704.820000 MHz

CF Step
500.000 kHz
Auto Man

Freq Offset
0Hz

Span 5.000 MHz
Sweep 631.1 ms (8001 pts)

MSG

Agilent Spectrum Analyzer - Swept SA

509 AC

R
Center Freq 702.320000 MHz _ Avg Type: RMS
PNO: Wide L, Trig: Free Run Avg|Hold:>100/100

]
IFGain:Low #Atten: 30 dB

Frequency

Mkr1 701.132 500 MHz Auto Tune
2R 152 300

Center Freq
702.320000 MHz

Start Freq
699.820000 MHz

Stop Freq
704.820000 MHz

CF Step
500.000 kHz
Auto Man

Freq Offset
0Hz

Span 5.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 631.1 ms (8001 pts)

MSG
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Upper700MHz Pre AGC, UL

Agilent Spectrum Analyzer - Swept SA
Qe i | e 1o e e e ALIGNAUTO

Report No.: TCT210702E002

Center Freq 780.664000 MHz . Avg Type: RMS
PNO: Wide (! Trig: Free Run Avg|Hold:>100/100

IFGain:Low #Atten: 30 dBE
Ref Offset 11 dB Mkr1 779
Ref 20.00 dBm

Center 780.664 MHz

.764 625 MHz G I

Frequency

-32.646 dBm

CenterFreq
780.664000 MHz

StartFreq
778.164000 MHz

-19.00 dBm|

Stop Freq
783.164000 MHz

CF Step
500.000 kHz

uto Man

Freq Offset
0Hz

Span 5.000 MHz

#Res BW 3.0 kHz #VBW 10 kHz* Sweep 681.1 ms (8001 pts)

MSG STATUS

Upper700MHz AGC +10dB , UL

Agilent Spectrum Analyzer - Swept SA

B e REERR S DA G R ALIGNAUTO
Center Freq 780.664000 MHz Avg Type: RMS

PNO: Wide (! Trig: Free Run Avg|Hold:>100/100
IFGain:Low #Atten: 30 dB

Ref Offset 11 ¢IB
Ref 20.00 dBm

Center 780.664 MHz

Mkr1 779.764 625 MHz Auto Tune

Frequency

-32.407 dBm

CenterFreq
780.664000 MHz

StartFreq
778.164000 MHz

-19.00 dBm|

Stop Freq
783.164000 MHz

CF Step
500.000 kHz

uto Man

Freq Offset
0Hz

Span 5.000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 681.1 ms (8001 pts)

MSG
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Agilent Spectrum Analyzer - Swept SA

|
Center Freq 736.460000 MHz

Ref Offset 11 dB
Ref 10.00 dBm

Center 736.460 MHz

Lower700MHz Pre AGC, DL

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

Trig: Free Run

PRO: Wide Ly
" #Atten: 20 dB

IFGain:Low

Report No.: TCT210702E002

11:51:13 AM Aug 07, 2021

Frequency

MM

Mkr1 737.360 000 MH
-62.273 dBm

Span 5.000 MHz

#Res BW 3.0 kHz

MSG

#/BW 10 kHz*

STATUS

Sweep 681.1 ms (8001 pts)

Agilent Spectrum Analyzer - Swept SA

.
Center Freq 736.460000 MHz

Ref Offset 11 dB
Ref 10.00 dBm

Center 736.460 MHz
#Res BW 3.0 kHz

Lower700MHz AGC +10dB, DL

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

Trig: Free Run

PRO: Wide Ly
" #Atten: 20 dB

IFGain:Low

Mkr1 737.360 000 MH
-59.500 dBm

11:52:53 AM &ug 07, 2021

Frequency

MM

Span 5.000 MHz

#/BW 10 kHz*

MSG

Sweep 681.1 ms (8001 pts)

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Agilent Spectrum Analyzer - Swept SA
L RF

Center Freq 750.994000 MHz

Ref Offset 11 dB
Ref 10.00 dBm

Center 750.994 MHz
#Res BW 3.0 kHz

MSG

Upper700MHz Pre AGC, DL

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

11:43:41 AM &ug 07, 2021

Trig: Free Run

PRO: Wide Ly
" #Atten: 20 dB

IFGain:Low

MM

Mkr1 751.894 000 MH
-49.300 dBm

Span 5.000 MHz
Sweep 681.1 ms (8001 pts)

STATUS

#/BW 10 kHz*

Report No.: TCT210702E002

Frequency

Agilent Spectrum Analyzer - Swept SA

.
Center Freq 750.994000 MHz

Ref Offset 11 dB
Ref 10.00 dBm

Center 750.994 MHz
#Res BW 3.0 kHz

MSG

Upper700MHz AGC +10dB, DL

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

11:48:20 AM Aug 07, 2021

Trig: Free Run

PRO: Wide Ly
" #Atten: 20 dB

IFGain:Low
Mkr1 751.894 000 MHz
-49.494 dBm

Span 5.000 MHz
Sweep 681.1 ms (8001 pts)

#/BW 10 kHz*

STATUS

Frequency

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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I C I Report No.: TCT210702E002

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

i) 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.: TCT210702E002

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 Agilent N9020A | MY49100619 | 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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I C I Report No.: TCT210702E002

5.4.3. Test data

Test Plots

Lower700MHz GSM UL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA

| R s e e SENSE!NT) ALIGNAUTO | 03:59:02PM Augl7, 2021 e

Start Freq 697.700000 MHz | Avg Type: RMS quency,
PHO: Wide —»— 11ig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 20 dB

Auto T
Ref Dffset 11 dB Mkr1 697.978 512 5§ MHz SICHUDE

Ref 10.00 dBm -38.091 dBm

Center Freq
697.850000 MHz

StartFreq
697.700000 MHz

Stop Freq
698.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 697.7000 MHz Stop 698.0000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS

Lower700MHz GSM UL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA
e | ALIGM AUTO 02:59:37 PM Sug 07, 2021

ot | vt - .
Start Freq 697.700000 MHz Avg Type: RMS TRAC requency
PNO: Wide ~»— T1rig:Free Run Avg[Held: 100{100

IFGain:Low #Atten: 20 dB

Auto Tune
Ref Offset 11 dB
Ref 10.00 dBm

Center Freq
697.850000 MHz

StartFreq
697.700000 MHz

StopFreq
698.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 697.7000 MHz Stop 698.0000 MHz
#Res BW 3.0 kHz #/BW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS
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Report No.: TCT210702E002

Lower700MHz GSM UL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 03:05:11PM Aug 07, 2021

| .
Start Freq 716.000000 MHz Avg Type: RMS E requency
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 20 dB

Auto Tune

Ref Offset 11 dB
Ref 10.00 dBm -40.178 dBm

Center Freq
716.150000 MHz

StartFreq
716.000000 MHz

Stop Freq
716.300000 MHz

Freq Offset
0Hz

Start 716.0000 MHz Stop 716.3000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS

Lower700MHz GSM UL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 03:07:02PM AUg D7, 2021

Start Freq 716.000000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 20 dB

Mkr1 716.003 150 0 MHz Auto Tune
RS i, 3 150 O

Center Freq
716.150000 MHz

StartFreq
716.000000 MHz

Stop Freq
716.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 716.0000 MHz Stop 716.3000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS
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Lower700MHz CDMA UL Left Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

i S WA

ALIGNAUTO 04:00:24 PM Aug 07, 2021

Q|

Start Freq 697.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 697.7000 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHZ*

Avg Type: RMS
Avg[Hold: 1001100 o

Mkr1 697.978 062 5 MH
-26.858 dBm

Stop 698.0000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
697.850000 MHz

StartFreq
697.700000 MHz

StopFreq
698.000000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Lower700MHz CDMA UL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL s i Mo S 0 e o et

ALIGNAUTO 02:57:50PM Aug 07, 2021

Start Freq 697.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 697.7000 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHZ*

Avg Type: RMS
Avg[Hold: 1001100 o
Mkr1 697.986 350 0 MH
-22.497 dBm

Stop 698.0000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
697.850000 MHz

StartFreq
697.700000 MHz

StopFreq
698.000000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Lower700MHz CDMA UL Right Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

[EEEEF T

ALIGNAUTO 02:03:47PM Aug 07, 2021

Q|

Start Freq 716.000000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 716.0000 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHZ*

Avg Type: RMS
Avg[Hold: 1001100 o

Mkr1 716.068 175 0 MH
-40.921 dBm

Stop 716.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
716.150000 MHz

StartFreq
716.000000 MHz

StopFreq
716.300000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Lower700MHz CDMA UL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL i 5 v o 5 0 e o st

ALIGNAUTO 02:04:05PM Aug 07, 2021

Start Freq 716.000000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 716.0000 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHZ*

Avg Type: RMS
Avg[Hold: 1001100 o
Mkr1 716.001 687 § MH
-33.491 dBm

Stop 716.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
716.150000 MHz

StartFreq
716.000000 MHz

StopFreq
716.300000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Report No.: TCT210702E002

Lower700MHz LTE UL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 04:03:08PM AU D7, 2021

| R .
Start Freq 697.700000 MHz Avg Type: RMS E requency
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 20 dB

Auto T
Ref Offset 11 dB Mkr1 697.986 387 5§ MHz LIOTILINE

Ref 10.00 dBm -24.689 dBm

Center Freq
697.850000 MHz

StartFreq
697.700000 MHz

Stop Freq
698.000000 MHz

Freq Offset
0Hz

Start 697.7000 MHz Stop 698.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Lower700MHz LTE UL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 04:03:42PM Aug 07, 2021

Start Freq 697.700000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 20 dB

Mkr1 697.992 462 5 MHz Auto Tune
RS i, 2482 ST

Center Freq
697.850000 MHz

StartFreq
697.700000 MHz

Stop Freq
698.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 697.7000 MHz Stop 698.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Lower700MHz LTE UL Right Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

T e ST e
Start Freq 716.000000 MHz

IFGain:Low

PHO: Wide —»— T1rig:Free Run

Ref Offset 11 dB
Ref 10.00 dBm

Start 716.0000 MHz
#Res BW 100 kHz

MSG

ALIGNAUTO 03:01:47 PM Aug 07, 2021

#VBW 300 kHz*

Avg Type: RMS
Avg|Hold: 1001100
#Atten: 20 dB
Mkr1 716.116 962 § MHz
-29.103 dBm

Stop 716.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
716.150000 MHz

StartFreq
716.000000 MHz

Stop Freq
716.300000 MHz

Freq Offset
0Hz

Lower700MHz LTE UL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL [ R S0 |
Start Freq 716.000000 MHz

IFGain:Low

PNO: Wide ——

Ref Offset 11 dB
Ref 10.00 dBm

V13 SO R v SRR PU Y SOV W RO

Start 716.0000 MHz
#Res BW 100 kHz

MSG

ALIGNAUTO 03:02:13PM Aug 07, 2021

#VBW 300 kHz*

Avg Type: RMS 4
Trig: Free Run Avg|Held: 100{100

#Atten: 20 dB

Mkr1 716.020 887 § MHz
-22.893 dBm

Stop 716.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
716.150000 MHz

StartFreq
716.000000 MHz

Stop Freq
716.300000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Lower700MHz GSM DL Left Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

[EIEEF T

ALIGNAUTO 05:20:52PM Aug 07, 2021

Q|

Start Freq 727.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Start 727.7000 MHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz*

Avg Type: RMS
Avg[Hold: 1001100 o

Mkr1 727.980 312 5 MH
-67.109 dBm

Stop 728.0000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
727.850000 MHz

StartFreq
727.700000 MHz

StopFreq
728.000000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Lower700MHz GSM DL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL s 5 v T 5 0 e o W Amt

ALIGNAUTO 05:30:47PM Aug 07, 2021

Start Freq 727.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Start 727.7000 MHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz*

Avg Type: RMS
Avg[Hold: 1001100 o
Mkr1 727.983 762 § MH
-59.813 dBm

Stop 728.0000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
727.850000 MHz

StartFreq
727.700000 MHz

StopFreq
728.000000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Report No.: TCT210702E002

Lower700MHz GSM DL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 05:40:18PM Aug 07, 2021

| =
Start Freq 746.000000 MHz Avg Type: RMS cE hibnd)
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 10 dB

Auto T
Ref Dffset 1 dB Mkr1 746.003 000 0 MHz LIOTILINE

Ref 0.00 dBm -73.447 dBm

Center Freq
746.150000 MHz

StartFreq
746.000000 MHz

Stop Freq
746.300000 MHz

Freq Offset
0Hz

Start 746.0000 MHz Stop 746.3000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS

Lower700MHz GSM DL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 05:40:41 PM Aug 07, 2021

Start Freq 746.000000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 10 dB

Mkr1 746.022 350 0 MHz Auto Tune
R 6,00 aBm 64.119 dBm

Center Freq
746.150000 MHz

StartFreq
746.000000 MHz

Stop Freq
746.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 746.0000 MHz Stop 746.3000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS
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Report No.: TCT210702E002

Lower700MHz CDMA DL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
R e e B ALIGNAUTO | 05:33:00PM Aug 07, 2021 Eromr—
Start Freq 727.700000 MHz . Avg Type: RMS ety
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100
IFGain:Low #Atten: 10 dB ]

Auto Ti
Ref Offset 1 dB Mkr1 727.979 637 5 MH uto Tune

Ref 0.00 dBm -73.340 dBm

Center Freq
727.850000 MHz

StartFreq
727.700000 MHz

StopFreq
728.000000 MHz

CF Step
30.000 kHz

[ S S S Py A PR I o .
Freq Offset
0Hz

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Lower700MHz CDMA DL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA
e | 7 ALIGN AUTO 05:34:33PM Sug 07, 2021

Start Freq 727.700000 MHz | Avg Type: RMS Frequency
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100 e

IFGain:Low #Atten: 10 dB

Mkr1 727.994 787 5 MH Auto Tune
;;ffogs%t Lgsm -73.139 dBm

Center Freq
727.850000 MHz

StartFreq
727.700000 MHz

StopFreq
728.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Lower700MHz CDMA DL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
QL s 5 s Mo 5 0, e o W amt
Start Freq

ALIGN AUTO
Avg Type: RMS
Avg[Hold: 1001100

05:38:55PM Aug 07, 2021

746.000000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run

#Atten: 10 dB MM

Mkr1 746.249 675 0 MH

Ref Offset 1 dB -77.135 dBm

Ref 0.00 dBm

A D O N O O U K

Start 746.0000 MHz
#Res BW 30 kHz

MSG

Stop 746.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

#VBW 100 kHZ*

Report No.: TCT210702E002

Frequency

Auto Tune

Center Freq
746.150000 MHz

StartFreq
746.000000 MHz

StopFreq
746.300000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Lower700MHz CDMA DL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA
QL s 5 s Mo 5 0, e o W amt
Start Freq 746.000000 MHz
PHO: Wide —»—
IFGain:Low

ALIGN AUTO
Avg Type: RMS
Avg[Hold: 1001100

05:39:17PM Aug 07, 2021

Trig: Free Run

#Atten: 10 dB MM

Mkr1 746.055 762 5 MH

Ref Offset 1 dB -79.462 dBm

Ref 0.00 dBm

Start 746.0000 MHz
#Res BW 30 kHz

MSG

Stop 746.3000 MHz
Sweep 1.067 ms (8001 pts)

#VBW 100 kHZ*

STATUS

Frequency

Auto Tune

Center Freq
746.150000 MHz

StartFreq
746.000000 MHz

StopFreq
746.300000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Report No.: TCT210702E002

Lower700MHz LTE DL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 05:35:35PM Aug 07, 2021

| R .
Start Freq 727.700000 MHz Avg Type: RMS E requency
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 10 dB

Auto T
Ref Dffset 1 dB Mkr1 727.997 487 § MHz LIOTILINE

Ref 0.00 dBm -64.891 dBm

Center Freq
727.850000 MHz

StartFreq
727.700000 MHz

Stop Freq
728.000000 MHz

Freq Offset
0Hz

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 100 kHz #VBW 50 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Lower700MHz LTE DL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 05:36:04 PM Aug 07, 2021

Start Freq 727.700000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 10 dB

Mkr1 727.992 950 0 MHz Auto Tune
R 6,00 aBm 64.451 dBm

Center Freq
727.850000 MHz

StartFreq
727.700000 MHz

Stop Freq
728.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 727.7000 MHz Stop 728.0000 MHz
#Res BW 100 kHz #VBW 50 MHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Lower700MHz LTE DL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA

7

ALIGNAUTO 05:36:53PM Aug 07, 2021

|
Start Freq 746.000000 MHz

IFGain:Low

PHO: Wide —»— T1rig:Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Start 746.0000 MHz
#Res BW 100 kHz

MSG

#VBW 50 MHz*

Avg Type: RMS
Avg|Hold: 1001100

Mkr1 746.001 012 § MHz
-69.407 dBm

Stop 746.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Report No.: TCT210702E002

Frequency

Auto Tune

Center Freq
746.150000 MHz

StartFreq
746.000000 MHz

Stop Freq
746.300000 MHz

Freq Offset
0Hz

Lower700MHz LTE DL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

. e

ALIGNAUTO 05:37:15PM Aug 07, 2021

R

Start Freq 746.000000 MHz
PNO: Wide ——
IFGain:Low

Trig: Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Start 746.0000 MHz
#Res BW 100 kHz

MSG

#VBW 50 MHz*

Avg Type: RMS 4
Avg|Hold: 1001100

Mkr1 746.016 012 § MHz
-65.159 dBm

Stop 746.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
746.150000 MHz

StartFreq
746.000000 MHz

Stop Freq
746.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Upper700MHz GSM UL Left Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

i i S WA

ALIGNAUTO 02:08:23PM Aug 07, 2021

Q|

Start Freq 775.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 775.7000 MHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz*

Avg Type: RMS
Avg[Hold: 1001100 o

Mkr1 775.980 837 5 MH
-36.350 dBm

Stop 776.0000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
775.850000 MHz

StartFreq
775.700000 MHz

StopFreq
776.000000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Upper700MHz GSM UL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL i 5t s T 5 0 e o Bt

ALIGNAUTO 02:10:37 PM Aug 07, 2021

Start Freq 775.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 775.7000 MHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz*

Avg Type: RMS
Avg[Hold: 1001100 o
Mkr1 775.976 825 0 MH
-33.348 dBm

Stop 776.0000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
775.850000 MHz

StartFreq
775.700000 MHz

StopFreq
776.000000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Upper700MHz GSM UL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA

7

ALIGNAUTO 03:23:14PM Aug 07, 2021

| R
Start Freq 787.000000 MHz

IFGain:Low

PHO: Wide —»— T1rig:Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 787.0000 MHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz*

Avg Type: RMS
Avg|Hold: 1001100

Mkr1 787.016 912 § MHz
-39.075 dBm

Stop 787.3000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

Report No.: TCT210702E002

Frequency

Auto Tune

Center Freq
787.150000 MHz

StartFreq
787.000000 MHz

Stop Freq
787.300000 MHz

Freq Offset
0Hz

Upper700MHz GSM UL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

5 5 e

ALIGNAUTO 03:24:00PM Aug 07, 2021

R

Start Freq 787.000000 MHz
PNO: Wide ——
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 787.0000 MHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz*

Avg Type: RMS 4
Avg|Hold: 1001100

Mkr1 787.000 000 0 MHz
-34.688 dBm

Stop 787.3000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
787.150000 MHz

StartFreq
787.000000 MHz

Stop Freq
787.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Report No.: TCT210702E002

Upper700MHz CDMA UL Left Side Pre AGC

2021

Agilent Spectrum Analyzer - Swept SA

RF soigakracElEn e SEMSEINT| ALIGN AUTO 03:13:22PM Aug 07, 2021

Q|
5 Frequenc:
Start Freq 775.700000 MHz . Avg Type: RMS ety
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100

IFGain:Low #Atten: 20 dB

MM
Mkr1 776.000 000 0 MH (TS
Rer 10.00 dBm -38.697 dBm

Center Freq
775.850000 MHz

StartFreq
775.700000 MHz

StopFreq
776.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 775.7000 MHz Stop 776.0000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Upper700MHz CDMA UL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA
e | 7 ALIGN AUTO 02:13:49PM Sug 07, 2021

Start Freq 775.700000 MHz | Avg Type: RMS Frequency
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100

IFGain:Low #Atten: 20 dB

MM

Auto Ti
Ref Offset 11 dB Mkr1 775.991 562 5 MH uto Tune

Ref 10.00 dBm -34.517 dBm

Center Freq
775.850000 MHz

StartFreq
775.700000 MHz

StopFreq
776.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 775.7000 MHz Stop 776.0000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Upper700MHz CDMA UL Right Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

[EIEEF T

ALIGNAUTO 02:17:33PM Aug 07, 2021

Q|

Start Freq 787.000000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 787.0000 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHZ*

Avg Type: RMS
Avg[Hold: 1001100 o

Mkr1 787.009 750 0 MH
-38.682 dBm

Stop 787.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
787.150000 MHz

StartFreq
787.000000 MHz

StopFreq
787.300000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Upper700MHz CDMA UL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL i 5t v T 5 0, e o et

ALIGNAUTO 02:17:51 PM Aug 07, 2021

Start Freq 787.000000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 787.0000 MHz
#Res BW 30 kHz

MSG

#VBW 100 kHZ*

Avg Type: RMS
Avg[Hold: 1001100 o
Mkr1 787.001 425 0 MH
-37.138 dBm

Stop 787.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
787.150000 MHz

StartFreq
787.000000 MHz

StopFreq
787.300000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Report No.: TCT210702E002

Upper700MHz LTE UL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 03:14:54PM Aug 07, 2021

| .
Start Freq 775.700000 MHz Avg Type: RMS E requency
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 20 dB

Auto T
Ref Offset 11 dB Mkr1 775.993 550 0 MHz LIOTILINE

Ref 10.00 dBm -30.761 dBm

Center Freq
775.850000 MHz

StartFreq
775.700000 MHz

Stop Freq
776.000000 MHz

Freq Offset
0Hz

Start 775.7000 MHz Stop 776.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Upper700MHz LTE UL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 03:15:31PM Aug 07, 2021

Start Freq 775.700000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 20 dB

Mkr1 775.993 700 0 MHz Auto Tune
RS i, 3100 0

Center Freq
775.850000 MHz

StartFreq
775.700000 MHz

Stop Freq
776.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 775.7000 MHz Stop 776.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Upper700MHz LTE UL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA

7

ALIGNAUTO 03:16:29PM Aug 07, 2021

| R
Start Freq 787.000000 MHz

IFGain:Low

PHO: Wide —»— T1rig:Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 787.0000 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz*

Avg Type: RMS
Avg|Hold: 1001100

Mkr1 787.021 037 § MHz
-30.946 dBm

Stop 787.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Report No.: TCT210702E002

Frequency

Auto Tune

Center Freq
787.150000 MHz

StartFreq
787.000000 MHz

Stop Freq
787.300000 MHz

Freq Offset
0Hz

Upper700MHz LTE UL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

5 5 e

ALIGNAUTO 03:16:55PM Aug 07, 2021

R

Start Freq 787.000000 MHz
PNO: Wide ——
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 11 dB
Ref 10.00 dBm

Start 787.0000 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz*

Avg Type: RMS 4
Avg|Hold: 1001100

Mkr1 787.000 000 0 MHz
-29.099 dBm

Stop 787.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
787.150000 MHz

StartFreq
787.000000 MHz

Stop Freq
787.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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Upper700MHz GSM DL Left Side Pre AGC

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA
Qe s . i S0 o e |
Start Freq

ALIGN AUTO
Avg Type: RMS
Avg[Hold: 1001100

10:37:45 AM Aug 08, 2021

745.700000 MHz
PHO: Wide —»—
IFGain:Low

Trig: Free Run

#Atten: 10 dB MM

Mkr1 745.978 775 0 MH

Ref Offset 1 dB -73.267 dBm

Ref 0.00 dBm

Start 745.7000 MHz
#Res BW 3.0 kHz

MSG

Stop 746.0000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

#VBW 10 kHz*

Frequency

Auto Tune

Center Freq
745.850000 MHz

StartFreq
745.700000 MHz

StopFreq
746.000000 MHz

CF Step
30.000 kHz

Freq Offset
0Hz

Upper700MHz GSM DL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

QL i 5 s e 5 0, e o Bt
Start Freq 745.700000 MHz
PHO: Wide —»—
IFGain:Low

ALIGN AUTO
Avg Type: RMS
Avg[Hold: 1001100

10:38:25 AM Aug 08, 2021

Trig: Free Run

#Atten: 10 dB MM

Mkr1 745.978 737 5 MH

Ref Offset 1 dB -68.798 dBm

Ref 0.00 dBm

Start 745.7000 MHz
#Res BW 3.0 kHz

MSG

Stop 746.0000 MHz
Sweep 41.07 ms (8001 pts)

STATUS

#VBW 10 kHz*

Frequency

Auto Tune

Center Freq
745.850000 MHz

StartFreq
745.700000 MHz

StopFreq
746.000000 MHz

CF Step
30.000 kHz

Auto Man

Freq Offset
0Hz

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Report No.: TCT210702E002

Upper700MHz GSM DL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 10:50:18 AM AUg 08, 2021

| .
Start Freq 757.000000 MHz Avg Type: RMS E requency
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100

IFGain:Low #Atten: 10 dB

Mkr1 757.018 862 5 MHz Auto Tune
Ref 0.00 dBm -67.159 dBm

Center Freq
757.150000 MHz

StartFreq
757.000000 MHz

Stop Freq
757.300000 MHz

Freq Offset
0Hz

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS

Upper700MHz GSM DL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 10:51:28 AM AUg 08, 2021

Start Freq 757.000000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 10 dB

Mkr1 757.018 225 0 MHz Auto Tune
Ref 0.00 dBm -66.489 dBm

Center Freq
757.150000 MHz

StartFreq
757.000000 MHz

Stop Freq
757.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 3.0 kHz #VBW 10 kHz* Sweep 41.07 ms (8001 pts)

MSG STATUS
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Report No.: TCT210702E002

Upper700MHz CDMA DL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
R e e B ALIGNAUTO | 10:39:37 AM Aug 08, 2021 Eromr—
Start Freq 745.700000 MHz _ Avg Type: RMS qUETCY,
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100
IFGain:Low #Atten: 10 dB ]

Auto Ti
Ref Offset 1 dB Mkr1 745.749 612 5 MH uto Tune

Ref 0.00 dBm -80.730 dBm

Center Freq
745.850000 MHz

StartFreq
745.700000 MHz

StopFreq
746.000000 MHz

CF Step
30.000 kHz

0Hz

Start 745.7000 MHz Stop 746.0000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Upper700MHz CDMA DL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA
e | 7 ALIGN AUTO 10:39:56 AM g 08, 2021

Start Freq 745.700000 MHz | Avg Type: RMS Frequency
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100 e

IFGain:Low #Atten: 10 dB

Mkr1 745.762 475 0 MH Auto Tune
;;ffogs%t Lgsm -83.126 dBm

Center Freq
745.850000 MHz

StartFreq
745.700000 MHz

StopFreq
746.000000 MHz

CF Step
30.000 kHz
Auto Man

1 Freq Offset
W 0Hz

Start 745.7000 MHz Stop 746.0000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Report No.: TCT210702E002

Upper700MHz CDMA DL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
R e e B ALGNAUTO | 10:46:27 AM Aug 08, 2021 Eromr—
Start Freq 757.000000 MHz . Avg Type: RMS ety
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100
IFGain:Low #Atten: 10 dB ]

Mkr1 757.205 350 0 MH (TS
Ref 0.00 dBm -75.180 dBm

Center Freq
757.150000 MHz

StartFreq
757.000000 MHz

StopFreq
757.300000 MHz

CF Step
30.000 kHz

N U R A N A | SN R
Freq Offset
0Hz

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Upper700MHz CDMA DL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA
e | 7 ALIGN AUTO 10:47:15 AM 2ug 08, 2021

Start Freq 757.000000 MHz | Avg Type: RMS Frequency
PNO: Wide —#— T1rig:Free Run Avg|Hold: 100{100 e

IFGain:Low #Atten: 10 dB

Mkr1 757.113 925 0 MH (TS
Ref 0.00 dBm -68.917 dBm

Center Freq
757.150000 MHz

StartFreq
757.000000 MHz

StopFreq
757.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 757.0000 MHz Stop 757.3000 MHz
#Res BW 30 kHz #/BW 100 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Upper700MHz LTE DL Left Side Pre AGC

Agilent Spectrum Analyzer - Swept SA
S0 EErAEE 1 ALIGNAUTO 10:40:51 AM AUg 08, 2021

| =
Start Freq 745.700000 MHz Avg Type: RMS cE hibnd)
PHO: Wide —»— T1rig:Free Run Avg|Hoeld:>100/100

IFGain:Low #Atten: 10 dB

Auto T
Ref Dffset 1 dB Mkr1 745.974 125 0 MHz LIOTILINE

Ref 0.00 dBm -75.247 dBm

Center Freq
745.850000 MHz

StartFreq
745.700000 MHz

Stop Freq
746.000000 MHz

Freq Offset
0Hz

Start 745.7000 MHz Stop 746.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS

Upper700MHz LTE DL Left Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

- R RF [isoicHpFcH] R 1 ALIGNAUTO 10:42:39 AM AUg 08, 2021

Start Freq 745.700000 MHz : Avg Type: RMS 4 RV
PHO: Wide —»— T1rig:Free Run Avg|Held: 100{100
IFGain:Low #Atten: 10 dB

Mkr1 745.993 775 0 MHz Auto Tune
R 6,00 aBm -76.014 dBm

Center Freq
745.850000 MHz

StartFreq
745.700000 MHz

Stop Freq
746.000000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

Start 745.7000 MHz Stop 746.0000 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 1.067 ms (8001 pts)

MSG STATUS
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Upper700MHz LTE DL Right Side Pre AGC

Agilent Spectrum Analyzer - Swept SA

7

ALIGNAUTO 10044:07 AM ALig 08, 2021

|
Start Freq 757.000000 MHz

IFGain:Low

PHO: Wide —»— T1rig:Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Start 757.0000 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz*

Avg Type: RMS
Avg|Hold: 1001100

Mkr1 757.011 250 0 MHz
-63.585 dBm

Stop 757.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Report No.: TCT210702E002

Frequency

Auto Tune

Center Freq
757.150000 MHz

StartFreq
757.000000 MHz

Stop Freq
757.300000 MHz

Freq Offset
0Hz

Upper700MHz LTE DL Right Side Pre AGC+10dB

Agilent Spectrum Analyzer - Swept SA

. 5 e

R

Start Freq 757.000000 MHz
PNO: Wide ——
IFGain:Low

Trig: Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Start 757.0000 MHz
#Res BW 100 kHz

MSG

#VBW 300 kHz*

ALIGHAUTO 10:44:35 AM Auig 08, 2021
Avg Type: RMS 4
Avg|Hold: 1001100

Mkr1 757.011 362 § MHz
-64.150 dBm

Stop 757.3000 MHz
Sweep 1.067 ms (8001 pts)

STATUS

Frequency

Auto Tune

Center Freq
757.150000 MHz

StartFreq
757.000000 MHz

Stop Freq
757.300000 MHz

CF Step
30.000 kHz
Auto Man

Freq Offset
0Hz

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

Fax: 86-755-27673332
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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 Agilent N9020A | MY49100619 | 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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5.5.3. Test data

Report No.: TCT210702E002

Test Plots

Agilent Spectrum Analyzer - Swept SA

=

Start Freq 30.000000 MHz
PNO: Fast
IFGain:Low

Ref Offset 11 dB

10 dB.rdlv Ref 20.00 dBm

Start 30.0 MIHz
#Res BW 100 kHz

Lower700MHz Uplink

ALIGN AUTO

02:20:11 PM Aug 07, 2021

) Trig: Free Run
#Atten: 20 dB

#/BW 300 kHz*

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

Mkr1 697.80 MHz

-29.381 dBm

Stop 697.9 MHz
Sweep 82.67 ms (20001 pts)

STATUS

Frequency

Agilent Spectrum Analyzer - Swept SA
Qi i 0 i o |
Start Freq 716.100000 MHz

PNO: Fast
IFGain:Low

-

SENSE!INT

ALIGN AUTO

0220045 PM

) Trig:Free Run
#Atten: 20 dB

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

Hotline: 400-6611-140

Ref Offset 11 dB
Ref 20.00 dBm

10 dBidiv
Log

Start 716.1 MHz
#Res BW 100 kHz

MSG

Mkr1 716.327 MHz
-28.183 dBm

Stop 1.0000 GHz
Sweep 36.00 ms (20001 pts)

STATUS

#VBW 300 kHz*

Frequency

Auto Tune

Center Freq
858.050000 MHz

StartFreq
716.100000 MHz

Stop Freq
1.000000000 GHz

CF Step
28.390000 MHz
Man

Freq Offset
0 Hz

Tel:

86-

755-27673339  Fax: 86-755-27673332
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Agilent Spectrum Analyzer - Swept SA
i c T o : ALIGHAUTO

N
Start Freq 1.000000000 GHz | Avg Type: RMS
PNO: Fast L, ) 1M4:Free Run Avg|Heold:>100/100

‘
IFGain:Low  #Atten: 20 dB

Mkr1 1.414 40 GHz
Ref 20.00 dBm -40.655 dBm

8.000000000 GHz

700.000000 MHz
uto

Start 1.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 12.00 ms (20001 pts)

MSG STATUS

Lower700MHz Downlink

Agilent Spectrum Analyzer - Swept SA
SOk | ] ALIGN AUTO 01:56:20 PM Aug 07, 2021

N
Start Freq 30.000000 MHz . Avg Type: RMS RAC 4
PNO: Fast i) Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 20 dB

Frequency

MKr1 727.69 MHz
Ref 10.00 dBm -60.526 dBm

Start 30.0 MHz Stop 727.9 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 86.67 ms (20001 pts)

MSG STATUS
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Agilent Spectrum Analyzer - Swept SA

i i 0 s |

ALIGN AUTO

- [
Start Freq 746.100000 MHz !
PNO: Fast (,) 1Mig:Free Run

‘
IFGain:Low  #Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Start 746.1 MHz
#Res BW 100 kHz #/BW 300 kHz*

MSG

Avg Type: RMS
Avg|Hold:»100/100

Mkr1 751.15 MHz
-50.975 dBm

Stop 1.0000 GHz
Sweep 31.47 ms (8001 pts)

STATUS

Report No.: TCT210702E002

Frequency

Agilent Spectrum Analyzer - Swept SA
I e e

ALIGN AUTO 01,55:35 PM Aug 07, 2021

N

Start Freq 1.000000000 GHz .
PNO: Fast i) Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

Avg Type: RMS RAC 4
Avg|Hold:>100/100

Mkr1 1.946 40 GHz
-31.298 dBm

Stop 8.000 GHz
Sweep 12.00 ms (20001 pts)

STATUS

Frequency

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

Fax: 86-755-27673332
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Test Plots
Upper700MHz Uplink

Agilent Spectrum Analyzer - Swept SA
onigaliaca e 7 ALIGH AUTO 02:23:18PM Aug 07, 2021

F 0 T Frequency
Start req 30.000000 MHz Avg Type: RMS CE
PNO: Fast L, ) 1M4:FreeRun Avg|Hold:>100/100
=

IFGain:Low #Atten: 20 dB

Mkr1 775.56 MHz
Ref Offset 11 dB
10§|Bld|v Rfef 25960 dBm -27.641 dBm

mmmmmmmwww" “WWMWIlvmwml

Start 30.0 MIHz Stop 775.9 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 93.33 ms (20001 pts)

MSG STATUS

Agilent Spectrum Analyzer - Swept SA
I e [ ] SENSEINT]| ALIGH AUTO 02:26:20PM Aug 07, 2021

R
Start Freq 787.100000 MHz - Avg Type: RMS Frequency
PNO: Fast () Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 20 dB

Mkr1 787.100 MHz Auto Tune
Ref Offset 11 dB
19 gBidiv Ref 20.00 dBm 787190 Mz

Center Freq
893.550000 MHz

StartFreq
787.100000 MHz

Stop Freq
1.000000000 GHz

CF Step
21.290000 MHz
Man

Freq Offset
0 Hz

Start 787.1 MHz Stop 1.0000 GHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 26.67 ms (20001 pts)

MSG STATUS
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Agilent Spectrum Analyzer - Swept SA
i c T o : ALIGHAUTO

N
Start Freq 1.000000000 GHz | Avg Type: RMS
PNO: Fast L, ) 1M4:Free Run Avg|Heold:>100/100

‘
IFGain:Low  #Atten: 20 dB

Mkr1 2.342 25 GHz
Ref 20.00 dBm -43.997 dBm

8.000000000 GHz

700.000000 MHz
uto

Start 1.000 GHz Stop 8.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz* Sweep 12.00 ms (20001 pts)

MSG STATUS

Upper700MHz Downlink

Agilent Spectrum Analyzer - Swept SA
SOk | ] ALIGN AUTO 015300 PM Aug 07, 2021

N
Start Freq 30.000000 MHz . Avg Type: RMS RAC 4
PNO: Fast i) Trig: Free Run Avg|Held:>100/100

IFGain:Low #Atten: 20 dB

Frequency

MKk 737.49 MHz
Ref 10.00 dBm -51.351 dBm

Start 30.0 MHz Stop 745.9 MHz
#Res BW 100 kHz #VBW 300 kHz* Sweep 89.33 ms (20001 pts)

MSG STATUS
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Agilent Spectrum Analyzer - Swept SA
i c T o

ALIGN AUTO

=
Start Freq 757.100000 MHz

PNO: Fast (,) Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Start 757.1 MHz
#Res BW 100 kHz #/BW 300 kHz*

MSG

Avg Type: RMS
Avg|Hold:»100/100

Mkr1 891.727 MHz
-50.356 dBm

Stop 1.0000 GHz
Sweep 30.67 ms (20001 pts)

STATUS

Report No.: TCT210702E002

Agilent Spectrum Analyzer - Swept SA

ALIGN AUTO 02,01:16 PM Aug 07, 2021

i R, 0 2 |

N

Start Freq 1.000000000 GHz .
PNO: Fast i) Trig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset 1 dB
Ref 10.00 dBm

Start 1.000 GHz
#Res BW 1.0 MHz #VBW 3.0 MHz*

MSG

Avg Type: RMS RAC 4
Avg|Hold:>100/100

Mkr1 1.964 95 GHz
-35.398 dBm

Stop 8.000 GHz
Sweep 12.00 ms (20001 pts)

STATUS

Frequency

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

Fax: 86-755-27673332

Page 58 of 110

http://www.tct-lab.com




I C I Report No.: TCT210702E002

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  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 Agilent N9020A | MY49100619 | 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

Tel: 86-755-27673339
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5.6.3. Test Data

Report No.: TCT210702E002

Max Noise Power
Frequency Band Measured Limit Result
(MHz) dBm/MHz dBm/MHz (dB)
Lower700MHz -49.83 -45.51 PASS
Uplink
Upper700MHz -51.24 -44.64 PASS
Uplink
Lower700MHz -49.61 -45.51 PASS
Downlink
Upper700MHz -49.51 -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
-85 -50.78 -45.51 PASS
-78 -50.83 -45.51 PASS
-70 -50.96 -45.51 PASS
Lower700MHz
-67 -51.04 -45.51 PASS
-62 -51.19 -45.51 PASS
-54 -51.55 -49.00 PASS
-82 -51.86 -44.64 PASS
-74 -52.02 -44.64 PASS
-66 -52.14 -44.64 PASS
Upper700MHz
-60 -52.39 -44.64 PASS
-55 -52.87 -48.00 PASS
-52 -53.16 -51.00 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

Lower700MHz 0.15 3 PASS

Upper700MHz 0.05 3 PASS

Hotline: 400-6611-140  Tel

: 86-755-27673339

Fax: 86-755-27673332
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Test Plots
Lower700MHz

Agilent Spectrum Analyzer - Swept SA
G | ] ALIGN AUTO 07:13:31 PM Aug 06, 2021

[
Center Freq 707.000000 MHz _ Avg Type: RMS 4 Frequency
PNO: Fast Trig: Free Run Avg|Held: 1001100

——
IFGain:Low #Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

ERERENEEED
EREETENNEN

Span 36.00 MHz
Sweep 1.000 ms (1001 pts)

MSG STATUS

Agilent Spectrum Analyzer - Swept SA
Qi o il o e |

Center Freq 737.000000 MHz | Avg Type: RMS
PNO: Fast —»— 1Tig: Free Run Avg|Held: 1001100

IFGain:Low #Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Span 36.00 MHz
#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

MSG STATUS

Downlink Noise
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Upper700MHz

Agilent Spectrum Analyzer - Swept SA

L RF S0GQ  AC

Center Freq 781.500000 MHz
PNO: Fast —»—
IFGain:Low

Avg Type: RMS
Trig: Free Run Avg|Held: 100100

#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

#VBW 3.0 MHz* Sweep 1.000 ms (1001 pts)

STATUS

Report No.: TCT210702E002

Frequency

Uplink Noise

Agilent Spectrum Analyzer - Swept SA

O N v Ve R
Center Freq 751.500000 MHz
PNO: Fast —»—
IFGain:Low

ALIGH SUTO
Avg Type: RMS
Avg|Hold: 1001100

07:16:40 PM Aug 06, 2021

Trig: Free Run
#Atten: 10 dB

Ref Offset 1 dB
Ref 0.00 dBm

Span 22.00 MHz
Sweep 1.000 ms (1001 pts)

#/BW 3.0 MHz*

Hotline: 400-6611-140

STATUS

Frequency

Downlink Noise

Tel: 86-755-27673339  Fax: 86-755-27673332
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Variable Noise Timing Test Plots

Agilent Spectrum Analyzer - Swept SA

.
Center Freq 707.000000 MHz

Ref Offset 7 dB
Ref 0.00 dBm

Center 707.000000 MHz
Res BW 1.0 MHz

MSG

IFGain:Low

Lower700MHz

ALIGH SUTO
Avg Type: RMS
Avg|Held: 11

11:53:03 AM &ug 08, 2021

Frequency

Trig: Free Run
#Atten: 10 dB

PNO: Fast ——

AMEKr1 150.0 ms

-20.843 d

STATUS

Agilent Spectrum Analyzer - Swept SA

.
Center Freq 781.500000 MHz

Ref Offset 7 dB
Ref 0.00 dBm

Center 781.500000 MHz
Res BW 1.0 MHz

MSG

Avg Type: RMS
Trig: Free Run Avg|Held: 11

#Atten: 10 dB

PNO: Fast —»—
IFGain:Low

AMEkr1 50.00 ms
-21.534 dB

Span 0 Hz
Sweep 10.00 s (1001 pts)

STATUS

#/BW 3.0 MHz*

Hotline: 400-6611-140

Tel: 86-755-27673339
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5.7. Uplink Inactivity

Report No.: TCT210702E002

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).

[) 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
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5.7.3. Test Data

Report No.: TCT210702E002

Uplink Inactivity
Operation Measured Limit Result
Bands (s) (s)
Lower700MHz 261.7 300.0 PASS
Upper700MHz 262.4 300.0 PASS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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Test Plots

Agilent Spectrum Analyzer - Swept SA
Qi e R i S0 G )|
Center Freq 707.000000 MHz

Ref Offset 1 dB
Ref 0.00 dBm

Center 707.000000 MHz
Res BW 1.0 MHz

Lower700MHz

ALIGN AUTO 07:25:59 PM

PNO: Fast ——
IFGain:Low

Avg Type: RMS
Trig: Free Run Avg|Held: 11

#Atten: 10 dB

STATUS

Frequency

Agilent Spectrum Analyzer - Swept SA

L R R e R
Center Freq 781.500000 MHz

Ref Offset 1 dB
Ref 0.00 dBm

Center 781.500000 MHz
Res BW 1.0 MHz

PNO: Fast —»—
IFGain:Low

#/BW 3.0 MHz*

Avg Type: RMS
Trig: Free Run Avg|Held: 11

#Atten: 10 dB

Sweep 330.0 s (1001 pts)

STATUS

Hotline: 400-6611-140

Tel: 86-755-27673339

Fax: 86-755-27673332
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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

Directi 1
Coupler
[ | " 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 = 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 7.9.1Kk) 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 Agilent N9020A | MY49100619 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer
RF Combiner| SUNVNDN Sl(J)E[B)OgS 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
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MSCL Calculation
Operation | Frequency | Distance Iroztg AIII:]]SE ?‘?‘ra Igggg Polarity | MSCL
Bands (MHz) (m) (dB) Gain(dBi) | Loss(dB) Loss(dB) | (dB)
Lower700 698 2 35.40 6 1.3 301 | 3371
MHz
Upper700 | 74 2 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
OpBegﬁtcllon gg% Power Power Gain MSCL Limit | Results
(dBm) (dBm) (dB)
-82 -36.8 15.36 52.16 33.71 63.49 | PASS
-75 -36.8 12.73 49.53 33.71 63.49 | PASS
Lower700oM | -68 -36.8 10.38 47.18 33.71 63.49 | PASS
Hz -64 -36.8 8.50 45.30 33.71 63.49 | PASS
-58 -36.8 2.44 39.24 33.71 57.71 | PASS
-50 -36.8 0.07 36.87 33.71 49.71 | PASS
-80 -38.6 15.25 53.85 35.13 64.36 | PASS
-74 -38.6 14.78 53.38 35.13 64.36 | PASS
Upper700M -66 -38.6 10.55 49.15 35.13 64.36 | PASS
Hz -60 -38.6 7.24 45.84 35.13 | 61.13 | PASS
-54 -38.6 3.89 42.49 35.13 55.13 | PASS
-51 -38.6 -0.06 38.54 35.13 52.13 | PASS
Variable Uplink Gain Timing
Operation Measured Limit Result
Band Sec Sec
Lower700MHz 0.02 3.0 PASS
Upper700MHz 0.05 3.0 PASS

Hotline: 400-6611-140  Tel: 86-755-27673339  Fax: 86-755-27673332
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Variable Uplink Gain Timing Test Plots

Agilent Spectrum Analyzer - Swept SA
s _ 5 @ @ @ @ @
Center Freq 707.000000 MHz

Lower700MHz

SENSE!INT

ALIGNAUTO

PNO: Fast —»— 1rig: Free Run

IFGain:Low

Ref Offset 14 dB
Ref 34.00 dBm

Center 707.000000 MHz
Res BW 1.0 MHz

MSG

#Atten: 30 dB

#VBW 3.0 MHz*

Avg Type: RMS
Avg[Held: 11

AMKr1 20.00 ms
-59.141 dB

Span 0 Hz

Sweep 10.00 s (1001 pts)

STATUS

Frequency

Auto Tune

Center Freq
707.000000 MHz

StartFreq
707.000000 MHz

Stop Freq
707.000000 MHz

CF Step
1.000000 MHz
Auto Man

Freq Offset
0 Hz

Agilent Spectrum Analyzer - Swept SA
s _ 5 @ @ @
Center Freq 781.500000 MHz

Upper700MHz

SENSE!INT

ALIGNAUTO

11:45:07 AM AUg 12, 2021

PNO: Fast () 1rig:Free Run

IFGain:Low

Ref Offset 14 dB
Ref 34.00 dBm

Center 781.500000 MHz
Res BW 1.0 MHz

MSG

#Atten: 30 dB

#VBW 3.0 MHz*

Avg Type: RMS
Avg[Held: 11

AMKr1 50.00 ms

Sweep 10.00 s (1001 pts)

STATUS

-56.228 dB

Frequency

Auto Tune

Center Freq
781.500000 MHz

StartFreq
781.500000 MHz

Stop Freq
781.500000 MHz

CF Step
1.000000 MHz
Auto Man

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

Spectrum Agilent | N9O20A | MY49100619 | Jul. 19, 2021 | Jul. 18, 2022
Analyzer

Hotline: 400-6611-140
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5.9.3. Test Data

Operation Signal Input OBW | Output OBW Results
Band Type [MHZz] [MHZ]
GSM 0.245 0.245 PASS
Lower700M
Hz CDMA 1.235 1.238 PASS
. LTE 4.519 4.519 PASS
Uplink
GSM 0.246 0.247 PASS
Upper700M
Hz CDMA 1.242 1.237 PASS
LTE 4.544 4.519 PASS
GSM 0.246 0.245 PASS
Lower700M
Hz CDMA 1.242 1.241 PASS
_ LTE 4.523 4.516 PASS
Downlink
GSM 0.245 0.246 PASS
Upper700M
Hz CDMA 1.242 1.243 PASS
LTE 4.538 4.536 PASS
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Test Plots

Lower700MHz GSM UL Input

Agilent Spectrum Analyzer - Occupied BW
EEE (R I e ] ALIGN AUTO 03:55:03 PV Aug 19, 2021
Center Freq 707.000000 MHz Center Freq: 707.000000 MHz Radio Std: None Frequency
() Trig: Free Run Avg|Held:>10/10
HIFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 1 dB
Ref -10.00 dBm

Center 707 MHz
#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
245.23 kHz

Transmit Freq Error 569 Hz OBW Power
x dB Bandwidth 322.6 kHz x dB -26.00 dB

MSG STATUS

Lower700MHz GSM UL output

Agilent Spectrum Analyzer - Occupied BW
EEE (R I e ] ALIGN AUTO 05:02:50 PV Aug 19, 2021
Center Freq 707.000000 MHz Center Freq: 707.000000 MHz Radio Std: None Frequency
() Trig: Free Run Avg|Hold:>100/100
HIFGain:Low #Atten: 20 dB Radio Device: BTS

Ref Offset 11 dB
Ref 25.00 dBm

CenterFreq
707.000000 MHz

Center 707 MHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.6 ms|

CF Step
100.000 kHz
uto Man

Occupied Bandwidth Total Power 14.8 dBm

245.36 kHz —
Transmit Freq Error 292 Hz OBW Power 99.00 % =
x dB Bandwidth 318.9 kHz x dB -26.00 dB

MSG STATUS
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Lower700MHz GSM DL Input

Agilent Spectrum Analyzer - Occupied BW
L onigaliaca e 7 ALIGH AUTO 03:56:13PM Aug 19, 2021

T
Center Freq 737.000000 MHz Center Freq: 737.000000 MHz Radio Std: None Frequency
=) Trig:Free Run Avg|Held:>10/10

(
#IFGain:Low " #Atten: 0 dB Radic Device: BTS

Ref Offset 1 dB
Ref -30.00 dBm

Center 737 MHz
#Res BW 10 kHz #VBW 30 kHz

Occupied Bandwidth Total Power
246.23 kHz

Transmit Freq Error 530 Hz OBW Power
x dB Bandwidth 318.7 kHz x dB -26.00 dB

MSG STATUS

Lower700MHz GSM DL Output

Agilent Spectrum Analyzer - Occupied BW
D [zemRe e lonioimea]anee ] 7 ALIGH AUTO 05:06:14 PM Aug 19, 2021
Center Freq 737.000000 MHz Center Freq: 737.000000 MHz Radio Std: None Frequency
() Trig: Free Run Avg|Hold:>100/100
HIFGain:Low #Atten: 10 dB Radio Device: BTS

Ref Offset 11 dB
Ref 10.00 dBm

CenterFreq
737.000000 MHz

Center 737 MHz Span 1 MHz
#Res BW 10 kHz #VBW 30 kHz Sweep 9.6 ms

CF Step

Man

Occupied Bandwidth Total Power
245.38 kHz

Transmit Freq Error 862 Hz OBW Power
x dB Bandwidth 319.2 kHz x dB -26.00 dB

MSG STATUS
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