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6.6. Conducted Spurious Emission

Applicable Standard

According to 8§ 2.1051 Spurious emissions at antenna terminals:

The power of any emission outside a licensee’s frequency block shall be attenuated below the
transmitter power (P) by at least 43 + 10 log10(P) dB.

So the Conducted emissions limit = -13 dBm

Test Procedure

According to section 7.6 of KDB 935210 D03 Signal Booster Measurement v04r04:

The following procedures shall be used to demonstrate compliance to the applicable conducted
spurious emissions limits as per Section 2.1051.

NOTE-For frequencies below 1 GHz, an RBW of 1 MHz may be used in a preliminary measurement. If
non-compliant emissions are detected, a final measurement shall be made with a 100 kHz RBW. Additionally,
a peak detector may also be used for the preliminary measurement. If non-compliant emissions are
detected then a final measurement of these emissions shall be made with the power averaging (rms) detector.

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

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

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

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

1) Set RBW = measurement bandwidth specified in the applicable rule section for the
operational frequency band under consideration (see Appendix A for relevant cross-references).
Note that many of the individual rule sections permit the use of a narrower RBW [typically =2 1%
of the emission bandwidth (EBW)] to enhance measurement accuracy, but the result must then
be integrated over the specified measurement bandwidth.

2) Set VBW = 3 RBW.

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

4) Sweep time = auto-couple.

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

6) Sweep time = auto-couple.

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

8) 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 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
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measurement points provided by the spectrum analyzer.
9) Use the peak marker function to identify the highest amplitude level over each of the

measured frequency ranges. Record the frequency and amplitude and capture a plot for
inclusion in the test report.
e) Repeat 7.6b) through 7.6d) for each supported frequency band of operation.
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6.7 Noise Limits
Applicable Standard

According to 820.21(e)(8)(i)(A) Noise Limits (uplink); §20.21(e)(8)(i)(H) Transmit Power Off
Mode (uplink and downlink noise power):

1. The transmitted maximum noise power in dBm/MHz of consumer boosters at their uplink and
downlink ports shall not exceed the following limits:

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

2. The transmitted noise power in dBm/MHz of consumer boosters at their uplink port shall not
exceed —103 dBm/MHz - RSSI.

Test Procedure

Maximum transmitter noise power level
According to section 7.7.1 of KDB 935210 D03 Signal Booster Measurement v04r04:

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 plot as necessary for inclusion in the final test report.

g) Repeat 7.7b) to 7.7f) for all operational uplink and downlink bands.

h) Connect the EUT to the test equipment as shown in Figure 4 for uplink 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 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).

l)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.
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NOTE-Some signal boosters will require a signal generator input because they will not
operate unless a signal is received at the input terminals. If this is the case, for the setups
shown in Figure 3 and Figure 4 connect a second signal generator at the server port, then cycle
the RF output of the second signal generator to simulate this function.

NOTE-Some signal boosters have a maximum transmitter noise power level that is less than
the Transmit Power Off Mode of -70 dBm. For these boosters it is still necessary to confirm that
the uplink noise power limits are met in the presence of a downlink signal. Test reports should
show measurement data demonstrating compliance. Alternatively the applicant may provide
attestation with detailed design information and explanation justifying the omission of the
variable uplink testing.

Variable uplink noise timing

According to section 7.7.2 of KDB 935210 D03 Signal Booster Measurement v04r04:

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.18

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

g) Include plots and summary table in test report.

EUT with Terminated
Spectrum Analyzer |« Input Port

§ Matched Load

Figure 3 — Noise limit test setup

Donor Port

Coupl
Py / EUT with Terminated | server Port

Server A ﬁ
Input Port 4
p.!
< Matched Load
Coupled Port <

from EUT

Signal Generator w/ Spectrum Analvzer
Bandlimited 4.1 MHz Notch Filter to )2 ok
RF Attenuator Tuned to UL of
AWGN on Center of Suppress DL Signal — (If required) e CMRS Band Under
CMRS DL Band (if required) 2

Under Test L

Figure 4 — Test setup for uplink noise power measurement
in the presence of a downlink signal
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Test Data
Temperature 23.7C Humidity 53.8%
Test Engineer Zhang hai Test Mode Transmitting
Max Noise Power
Frequency Band Measured Limit Result
(MH2) dBm/MHz dBm/MHz (dB)
Cellular Band Uplink -63.062 -44.05 PASS
Lower 700MHz band Uplink -63.769 -45.51 PASS
Upper 700MHz band Uplink -61.082 -44.64 PASS
Cellular Band Downlink -61.045 -44.05 PASS
Lower 700MHz band -62.532 45.51 PASS
Downlink
Upper 700MHz band -61.633 -44.64 PASS
Downlink

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.
Add: No.44-1, Qianfeng North Road, Shigi, Panyu District, Guangzhou, Guangdong, China
Tel: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.Ics-cert.com




Page 46 of 73 FCC ID:2BXPG20T-LC-A01 Report No.: LCSC08056001EA

Variable Uplink Noise
Operation RSSI Measured Limit Results
Bands dBm dBm/MHz dBm/MHz
-80 -48.59 -44.05 PASS
-70 -48.48 -44.05 PASS
-60 -53.36 -44.05 PASS
-49 -58.55 -54 PASS
-48 -58.34 -55 PASS
-80 -49.18 -45.51 PASS
-70 -49.52 -45.51 PASS
LOV,‘\’Ae; 700 -60 155.68 4551 PASS
z 50 57.81 53 PASS
-49 -58.03 -54 PASS
-48 -60.15 -55 PASS
-80 4851 -44.64 PASS
-70 -47.85 -44.64 PASS
Upper 700 60
MHz -52.35 -44.64 PASS
-50 -58.06 -53 PASS
-49 -57.64 -54 PASS
-48 -57.35 -55 PASS
Variable Uplink Noise Timing
Operation Measured Limit Results
Bands Sec Sec
Cellular 0.06 3 PASS
Lower 700 0.06 3 PASS
Upper 700 0.05 3 PASS
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6.8 Uplink Inactivity
Applicable Standard

According to §20.21(e)(8)(i)(I) Uplink Inactivity:
When a consumer booster is not serving an active device connection after 5 minutes the uplink
noise power shall not exceed =70 dBm/MHz.

Test Procedure

According to section 7.8 of KDB 935210 D03 Signal Booster Measurement v04r04:

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

b. Select the power averaging (rms) detector.

c. Set the spectrum analyzer RBW for 1 MHz with the VBW =3  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. After the full spectrum analyzer trace is complete, place a MARKER on the leading edge of
the pulse, then use the DELTA MARKER METHOD to measure the time until the uplink
becomes inactive.

i. Affirm that the noise level is below the uplink inactivity noise power limit, as specified by the
rules.

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

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

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

Temperature

23.7C

Humidity 53.8%

Test Engineer

Zhang hai

Test Mode Transmitting

Uplink Inactivity

Operation
Bands

Measured

(s)

Limit

(s)

Result

Cellular Band

266.0

300.0

PASS

Lower 700MHz Band

267.3

300.0

PASS

Upper 700 Mhz Band

271.3

300.0

PASS
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6.9 Variable Booster Gain
Applicable Standard

According to 820.21(e)(8)(i)(C)(1) Booster Gain Limits (variable gain); §20.21(e)(8)(i)(H)
Transmit Power Off Mode (uplink gain):

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

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

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

Test Procedure

Variable gain

According to section 7.9.1 of KDB 935210 D03 Signal Booster Measurement v04r04:

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.
I) Repeat 7.9.1b) to 7.9.1Kk) for all operational uplink bands.
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Variable uplink gain timing

According to section 7.9.2 of KDB 935210 D03 Signal Booster Measurement v04r04:

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 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.19

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

Donor Port Server Port

Directional ) )

Coupler J
s {
| EUT Uplink Signal

— | Generator #2

Coupled Port
from EUT

Downlink Signal Notch Filter RF Attenuator Soectrum Anaivaer
Generator #1 (if required) (if required) P Y

Figure 5-Variable gain instrumentation test setup

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.
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Test data
Temperature 23.7°C Humidity 53.8%
Test Engineer Zhang hai Test Mode Transmitting
Ceiling Antenna
MSCL Calculation
Operation Erequenc Distance Path Indoor Indoor Polarit
Frequency (I\(jIHz) y (m) loss Antenna Cable Loss( dé) MSCL(dB)
(MHz) (dB) Gain(dBi) Loss(dB)
Cellular band 836.5 1.5 34.47 5.0 1.34 3.01 33.82
Lower
Z00MHz 707 15 33.01 5.0 0.9 3.01 31.92
Upper
Z00MHz 781.5 15 33.88 5.0 0.9 3.01 32.79

Note :Path loss = 20logf + 20logd — 27.5
Polarity loss = 20Log (1/Sin (45deg)) dB = 3.0dB
d=1.5m,used in User Manual
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Variable booster gain

Operaion | RSSI | nputpower | ool | Meased Gan | ey | e | esuts
(dBm)
-60 -38.2 7.46 45.66 33.82 | 61.82 PASS
-50 -36.3 1.18 37.48 33.82 | 51.82 PASS
-46 -35.4 -6.03 29.37 33.82 | 47.82 PASS
Cellular band
-43 -35.3 -6.25 29.05 33.82 | 44.82 PASS
-42 -34.3 7.4 26.90 33.82 | 43.82 PASS
-40 -35.6 -10.52 25.08 33.82 | 41.82 PASS
-60 -38.9 5.32 44.22 31.92 | 59.92 PASS
-50 -36.5 1.85 38.35 31.92 | 49.92 PASS
Lower 700MHz | 46 -38.4 -4.63 33.77 31.92 | 45.92 PASS
band -43 -36.1 -6.09 30.01 31.92 | 42.92 PASS
-42 -36.5 -6.89 29.61 31.92 | 41.92 PASS
-40 -38.2 -9.46 28.74 31.92 | 39.92 PASS
-60 -36.8 7.13 43.93 32.79 | 60.79 PASS
-50 -37.1 0.28 37.38 32.79 | 50.79 PASS
Upper 700MHz| 46 -34.3 5.68 28.62 32.79 | 46.79 PASS
band -43 -35.2 -6.84 28.36 32.79 | 43.79 PASS
-42 -35.7 7.35 28.35 32.79 | 42.79 PASS
-40 -38.0 -10.23 27.77 32.79 | 40.79 PASS
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Variable Uplink Gain Timing
Operation Measured Limit Result
Band Sec Sec

Cellular band 0.18 3.0 PASS

Lower 700MHz 0.21 30 PASS
band

Upper 700MHz 0.18 3.0 PASS
band
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6.10 Occupied Bandwidth
Applicable Standard
According to §2.1049 Measurements required: Occupied bandwidth.

This measurement is required to compare the consistency of the output signal relative to the
input signal, and to satisfy the requirements of Section 2.1049.

Test Procedure

According to section 7.10 of KDB 935210 D03 Signal Booster Measurement v04r04:

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.

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.

[) 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.

Signal Generator » Spectrum Analyzer

Figure 6 — Test setup for measuring characteristics of test signals
used for subsequent EUT occupied bandwidth testing
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Test data
Temperature 23.7°C Humidity 53.8%
Test Engineer Zhang hai Test Mode Transmitting
Operation . el
Band Signal Type OoBW Output OBW [MHZ]
[MHZ]
GSM 0.244 0.244
Cellular CDMA 1.2818 1.2765
AWGN 4.2282 4.2113
GSM 0.244 0243
Uplink Lower 700 CDMA 1.2825 1.2729
AWGN 4.2011 4.2206
GSM 0.245 0.246
Upper 700 CDMA 1.2812 1.2786
AWGN 4.2457 4.1970
GSM 0.246 0.245
Cellular CDMA 1.2781 1.2704
AWGN 4.2365 4.2224
GSM 0.247 0.245
Downlink Lower 700 CDMA 1.2851 1.2770
AWGN 4.2480 4.2177
GSM 0.243 0.246
Upper 700 CDMA 1.2802 1.2659
AWGN 4.2315 4.2006

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.
Add: No.44-1, Qianfeng North Road, Shigi, Panyu District, Guangzhou, Guangdong, China
Tel: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.Ics-cert.com




Page 57 of 73

FCC ID:2BXPG20T-LC-A01

Report No.: LCSC08056001EA

i Ko e A~ DMW

Test Grap_hs

(6844141 P Sep 03, 2028
Raslo Std: Nane

ech Atten 10 dB ] CentrFreg 526 50008 W

Trig: Free Run Avaold:»1010
sAtten; 108

AFGainLow Radia Devics; BTS

10 dBUdiv Ref -10.00 dBm

Log,

- | —

. o,
I ,
o L
.l g

ICenter 836.5 MHz Span 1 MHz]
[¥Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms|

Occupied Bandwidth Total Power -34.4 dBm

244.46 kHz
Transmit Freq Error =1.200 kHz % of OBW Power 89.00 %
x dB Bandwidth 312.0 kHz xdB -26.00 dB

Mech Atten|
10 6B

Mech Atten Step,

A

[E=S |

Attenuation

Adjust Atten
for Min Clip

10 0B,

B Fer ~Ocrupmd oW E= |
5 7 c Gass P Sep 03, 2025
Trace/Detector
Sof Aien 3008 TTRLL e e
A Gain Low #Atten: 30 dB Radic Device: BTS
10 aBigiv___Ref 20.00 dBm
Log——
;J; e Clear Write|
P aC
0 I / I I \
Average|
P T
< ~
M.«"‘M P Max Hold
[Center 836.5 MHz Span 1 MHz]
[tRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| MinHold)
Occupied Bandwidth Total Power 23.0 dBm
244.13 kHz
Transmit Freq Error =258 Hz % of OBW Power $9.00 %
x dB Bandwidth 312.4 kHz xdB -26.00 dB

GSM-Cellular band UL input

GSM-Cellular band UL output

|3 K Sy iy Ot O o |3 e e iy Ot O = A
v Tea s 31 sep0, 2026 5 08:42:04 52003, 2025
TracelDetector TraceiDetector
(Center Fre BB1 5000!]0 MHz w";rf““gu:“ WWDE:‘HMBM 10 Radio Std: None [Center Fre: BB1 5000!]0 MHz w";rf““gu:“ WWDE:‘HMBM 10 Radio Ste: None
AFGaintow * SAmen: 1008 Radio Davics: BTS AFGainLow * SAmen: 3008 Radio Davics: BTS
10 dByGiv___ Ref -10.00 dBm 10 dBidiv___Ref 20.00 dBm
(7] p— (2] p—
103,
Clear Write] - Clear Write|
! \F’"M i
o I | o . oy
MM‘M\' Average| "‘\ Average]
. P il £ 5
7 , Pt 5
st Ay MaxHold Fa -, Max Hold|
L R, i
ty i i o TPy
ICenter 881.5 MHz Span 1 MHz] [Center 881.5 MHz Span 1 MHz]
[¥Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| Min Hold} [tRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| MinHold)
Occupled Bandwidth Total Power -35.5 dBm o Bandwidth Total Power 9.40 dBm
246.45 kHz 245.25 kHz
Transmit Freq Error 122 Hz % of OBW Power 89.00 % Transmit Freq Error -148 Hz % of OBW Power 89.00 %
x dB Bandwidth 314.5 kHz xdB -26.00 dB x dB Bandwidth 310.8 kHz xdB -26.00 dB

GSM-Cellular band DL input

GSM Cellular band DL output

B et K v A - O o ] ] ==
Center Freq 707000000 M Racla S Nome | TraceiDetector Center Freq 707000000 M Radio S Nome' | TraceiDetector
Center Fre: 70? 000000 MHz S Fr_":“ matiold 1010 o one: Cemer Fre 70? 000000 MHz S Fr_":“ matiold 1010 o fone
A Gain Low #Atten: 10 dB Radio Device: BTS FGainLow #Atten: 30 dB Radic Device: BTS
o apigiv___ Ref -10.00 dBm 10 agigiv___Ref 20.00 dBm
Log— Log[— 1
Clear Write] o ol Clear Write|
1 e
Averagel Average|
. A P, ud i "
/g" b Mﬁ"’ Y
P oM L L"w"'w Max Hold| Y " Max Holdf
Ry e T R L -
[Center 707 MHz Span 1 MHz [Center 707 MHz Span 1 MHz]
JiRes BW 3 kHz #VBW 10 kHz Sweep 136.1ms| Min Holdl iRes BWW 3 kHz #VBW 10 kHz Sweep 136.1 ms| Min Hold]
Occupled Bandwidth Total Power -35.4 dBm [o] Bandwidth Total Power 21.5dBm
243.89 kHz Detector 242.82 kHz
werage
Transmit Freq Error =650 Hz % of OBW Power 99.00 % Auto Man| Transmit Freq Error -566 Hz % of OBW Power 99.00 % Aute
x dB Bandwidth 308.6 kHz xdB -26.00 dB x dB Bandwidth 307.5 kHz xdB -26.00 dB
B Kot e v A - O 1 T To ] ] E= |
Center Freq 737.000000 Wb Racla S Nome Frequency Center Freq 737.000000 Wb Radio S Nome' | TraceiDetector
Center Fre: 73? 000000 MHz S Fr_":“ matiold 1010 Cemer Fre 73? 000000 MHz S Fr_":“ matiold 1010
A Gain Low IAl!ln. 10d8 Radio Device: BTS FGainLow Ml!ln. 0d8 Radic Device: BTS
o apigiv___ Ref -10.00 dBm 10 agigiv___Ref 20.00 dBm
Log— Log[— 1
CenterFreq 1ag
737.000000 MHz, 1 Clear Write|
r o,
o) ] ] | ] gl e Ny
.'NH““\,_" I’J ‘"“» Average|
P 1 ™, A 0
K LY Mw‘._.JMVJ AT
ety
el o ol Max Hold|
- ]
Nl by
[Center 737 MHz ‘Span 1 MHz| CF Step [Center 737 MHz Span 1 MHz]
[fRes BW 3 kHz H#VBW 10 kHz Sweep 136.1 ms| 100,000 Krir [fRes BW 3 kHz H#VBW 10 kHz Sweep 136.1 ms| Min Holdl
Man
Occupied Bandwidth Total Power -35.4 dBm Occupied Bandwidth Total Power 9.70 dBm
246.57 kHz Freqofmset 245.31 kHz
Transmit Freq Error 1.428 kHz % of OBW Power 89.00 % 0Hz, Transmit Freq Error -T78 Hz % of OBW Power 89.00 %
x dB Bandwidth 305.1 kHz x dB -26.00 dB8 x dB Bandwidth 3151 kHz x dB -26.00 dB

GSM-Lower 700 band DL input

GSM-Lower 700 band DL output

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.
Add: No.44-1, Qianfeng North Road, Shiqgi, Panyu District, Guangzhou, Guangdong, China
el: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com



Page 58 of 73

FCC ID:2BXPG20T-LC-A01

Report No.: LCSC08056001EA

] K Sperm e ruped B

|3 e Speom e ruped B

=N
To8.47.00 it sep 03, 2

q Gonte Freq: 781 500000 Wi Radlo Sta: None Frequency
Center Fre 781 5000!]0 MHz E A e ‘mmm o0

08405300 Se003, 2025

q Gonte Freq: 781 500000 Wi Radio 5t None Frequency
Canlar Fre: 781 5000!]0 MHz E A e ‘mmm o0

F GaincLow SAnen: 10 dB Radio Davice: BTS F GaincLow #Anen: 30 dB Radio Davice: BTS
10 dBigiv___ Ref -10.00 dBm 10 dBigiv___Ref 20.00 dBm
o Log—T T
Center Freq 100 Center Freq|
T81.500000 MHzZ; 000 Pl I T81.500000 MHz]
an0) ! ! i ! 00| I I
i /I' \1'“
N W
i 5, P ™
ol Nl - s T
el < ! ey
ICenter 781.5 MHz Span 1 MHZ] o step Icenter 7815 MHz Span 1 MHz| | Cr Step
[Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms] 100000 kit [#Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms 100000 K1)
L M
Occupied Bandwidth Total Power -35.1 dBm - Occupied Bandwidth Total Power 21.9dBm -
245.35 kHz Freqofmset 245.72 kHz FreqOfset
Transmit Freq Error 200Hz % of OBW Power  89.00 % o Transmit Freq Error 93THz % of OBW Power  89.00 % OHy
x dB Bandwidth 313.4 kHz x dB -26.00 dB x dB Bandwidth 320.5 kHz x dB -26.00 dB
GSM-Upper 700MHz band UL input GSM-Upper 700 band UL output
‘_mhmrumn | W o O = o]
a 505,305 5 v T G852 P e, 058
TraceiDetector Frequency
Center Fre 751 500000 MHz ‘;"';“;r:":u:" m"::‘m"md . Radla Std: Nane [Center Freq 751.500000 MHz ‘;"';“;r:":u:" m"::‘m"md . Radio Ste: None
A Gain Low #Atten: 10 dB Radio Device: BTS AFGainLow #Atten: 30 dB Radic Device: BTS.
0 aBigiv__ Ref -10.00 dBm 10aBigiv__Ref 20.00 dBm
] — Logm——— I
100 CenterFreq|
Clear Writel ) | 751 sooooarer
Lt ~ |
) ! I 00| W] !
M Aver: J y,
F i agel
A ", 7 kY
s AN W S,
ol ! B Max Hold| M"'w I ke,
e L A g ™,
ICenter 751.5 MHz Span 1 MHZ] [center 751.5 MHz Span 1 MHz| | F Step
[:Res BW 3 kHz #VBW 10 kHz Sweep 136.1ms] Min Hold #Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms 100000 ki)
M
Occupled Bandwidth Total Power -35.4 dBm [o] Bandwidth Total Power 9.38 dBm .
243.04 kHz 246.19 kHz Freq Offset
Transmit Freq Error =509 Hz % of OBW Power 99.00 % Transmit Freq Error -1.097 kHz % of OBW Power 99.00 % OHZ
x dB Bandwidth 303.2 kHz xdB -26.00 dB x dB Bandwidth 307.7 kHz xdB -26.00 dB

GSM-Upper 700 band DL input

GSM-Upper 700 band DL output

B e e et 0 T o ] T Fer =T o ms |
w1 085048 PM Se003, 2026 L s o IC 003, 2026
_ ‘Center Freq: 836.500000 MH Radio 5td: N TracalDatactor K Ganiar Freq: 636 600000 Wi Ragio Std: N Frequancy
BW 100.00 kHz Gom wFreg: 8 ‘V‘I"Dm oo o lone [Center Freq 836.500000 MHz Trig: ,m",gu,, Aumnn\d 4010 ° "
ArGainiow T SAmen: 0.dB Radio Devics: BTS ArGainLow *_ Shman: 30 6B Radio Davics: BTS
10 agigiv___Ref -10.00 dBm 10 agigiv___Ref 20.00 dBm
Log[— 1 Log[— 1
1ag CenterFreq
—
Clear Write| o 838500000 MHz,
o I e | - 7 ] Y
Average|
; \ " n
Y
i
o Max Hold|
[Center 836.5 MHz Span 3 MHz] [Center 836.5 MHz Span 3 MHz CFSte
iRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| Min Hold] iRes BW 30 kHz #VBW 100 kHz Sweep 4.133ms| 00800k
Man
Occupied Bandwidth Total Power =32.5 dBm [o] Bandwidth Total Power 21.8 dBm
1.2818 MHz 1.2765 MHz FreqOffset
Transmit Freq Error 161 Hz % of OBW Power 99.00 % Auta Transmit Freq Error -949 Hz % of OBW Power 89.00 % oz
x dB Bandwidth 1.469 MHz xdB -26.00 dB x dB Bandwidth 1.465 MHz xdB -26.00 dB
B o ] == [z T (=
s W 1500 u Ewe Gi51:21 P Sep 03, 2005 L W =« C 003, 506
Center Freq: 881500000 MH; Radio Std: N Frequency Conier Freq 881 600000 M Rasla Std: N TracelDetector
[Center Freq 881.500000 MHz o F_":“ vatiold1ai10 o fone [Center Freq 881.500000 MHz S Fr_":w matiold 1010 o one:
FGaincLow #Atten: 10 dB Radic Device: BTS AFGainLow #Atten: 30 dB Radio Device: BTS
10 agigiv___Ref -10.00 dBm 10 agigiv___Ref 20.00 dBm
Log[— 1 I Log[— 1
Center Freq 1ag
[ ssrsovon0 s 1 Clear Write]
| PO Y RS
a0 1 0 1 1
A /{ \ Averagel
- N i i
Jf \\ I \\"
- iy Max Hold|
haw LN
[Center 881.5 MHz Span 3 MHz] CFSte [Center 881.5 MHz Span 3 MHz
iRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| 200500 10) iRes BW 30 kHz #VBW 100 kHz Sweep 4.133ms| Min Holdl
Man)
Occupled Bandwidth Total Power -32.9 dBm Occupled Bandwidth Total Power 9.20 dBm
1.2781 MHz Freqonset 1.2704 MHz
Transmit Freq Error 2.472 kHz % of OBW Power 99.00 % OHg Transmit Freq Error 3.784 kHz % of OBW Power 89.00 %
x dB Bandwidth 1.469 MHz x dB -26.00 dB x dB Bandwidth 1.465 MHz x dB -26.00 dB8

Cellular band DL input

Cellular band DL output

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.

Add: No.44-1, Qianfeng North Road, Shiqgi, Panyu District, Guangzhou, Guangdong, China
Tel: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.Ics-cert.com

o |




Page 59 of 73

FCC ID:2BXPG20T-LC-A01

Report No.: LCSC08056001EA

| 3 rq-v-»u-nnm— Dccupied B (= B ke upied BA- TloEs |
o esmessons . % s i To 003,20
Center Freg 707.000000 MHz Gomer ;."é..l” OO g e e Nene TracelDetectar Center Freq 707.000000 MHz Gt Lu;u:n? ML gg R0 1 one Fracusncy
AT GaincLow #anen: 10 dB Radio Device: BTS F GaincLow #Anen: 30 dB Radio Device: BTS
10 dBidiv Ref -10.00 dBm 10 dBidiv Ref 20.00 dBm
Log— 7 Log— 7
103, s Center Freq
Cleariirits i oo 707.000000 Mz,
san) R s S a0 | Jf \1
=
Average} i
{f \\ . [ s e
|
)‘ Max Hold
ICenter 707 MHz Span 3 MHz| ICenter 707 MHz ‘Span 3 MHz| CF Stey
[tRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| MinHold) [tRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| w0000k
L
Occupled Bandwidth Total Power -32.9 dBm o Bandwidth Total Power 21.6 dBm =
1.2825 MHz 1.2729 MHz FreqOfTset
Transmit Freq Error 1.580 kHz % of OBW Power 99.00 % Transmit Freq Error 751 Hz % of OBW Power 89.00 % Ohz
x dB Bandwidth 1.473 MHz x dB -26.00 dB x dB Bandwidth 1.468 MHz xdB -26.00 dB8
CDMA-Lower 700 band UL input CDMA-Lower 700 band UL output
|3 Occuped BW = s uped B9 =
L A 500 u C 3, 2028 L [ oK C p 03, 2026
Center Freq 737.000000 MHz Conter :_-;":ﬂ O M gy S None Frequency Center Freq 737.000000 MHz Conter f.."éu:” M g 1 Nne Frequancy
W GainLow #Atten: 10 dB Radic Device: BTS. FGain L ow #Atten: 30 dB Radio Device: BTS
ILn dBidiv. Ref -10.00 dBm ILn dBidiv. Ref 20.00 dBm
.09 -0 |
I CenterFreq) 10| CenterFreq
737.000000 MHz o) 737.000000 MHz
| IS—
P Lo o M
a0 I e a0 —7 X
7 N [ |
J{ \L J’J \\
- e i,
[Center 737 MHz Span 3 MHz| CF Step [Center 737 MHz Span 3 MHZ] CF step
[#Res BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| 300,000 ki) [#Res BW 30 kHz #VBW 100 kHz Sweep 4.133ms| 200,000 ki
Man| Man
Occupied Bandwidth Total Power -32.8 dBm Occupied Bandwidth Total Power 9.62 dBm
1.2851 MHz FreqOffset 1.2770 MHz FreqOffset
Transmit Freq Error 1.021 kHz % of OBW Power  99.00 % OHZ Transmit Freq Error 1.405 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 1.469 MHz xdB -26.00 dB x dB Bandwidth 1.472 MHz xdB -26.00 dB
CDMA Lower 700 band DL input CDMA-Lower 700 band DL output
[ = B v upeed B =
ey . o . c 203, 2008
Conter Froq 767.500000 Nz Conter :_-;":M R M 1o Radio Std: None Frequency CCenter Freq 781.500000 MHz Conter f.."éu:" M g 1 Nne Frequancy
W GainLow #Atten: 10 dB Radic Device: BTS. FGain L ow #Atten: 30 dB Radio Device: BTS
ILn dBidiv. Ref -10.00 dBm ILn dBidiv. Ref 20.00 dBm
.09 -0 |
I CenterFreq) 10| et CenterFreq
[ 7o sononamiz o) N 781500000 MHz
o I S P P o A |
,Jf "\\ e L. I
J 1N N
ICenter 781.5 MHz Span 3 MHz| CF Stey ICenter 781.5 MHz ‘Span 3 MHz| CF Stey
[tRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| 300800 o] [tRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| w0000k
Man Man
Occupied Bandwidth Total Power -32.9 dBm Occupied Bandwidth Total Power 21.6 dBm
1.2812 MHz FreqOffset 1.2786 MHz FreqOfTset
Transmit Freq Error 413Hz  %of OBW Power  89.00 % oHg Transmit Freq Error 2449KHz % of OBWPower  99.00 % o
x dB Bandwidth 1.466 MHz x dB -26.00 dB x dB Bandwidth 1.440 MHz xdB -26.00 dB8
B T oot oo B =T
s O le8snzzeMsep0d, 2028 Frequsm L — Frequen
Center Freg 751500000 MHz g:‘:u; ;."§..Z" ML gy e S Nene duency Center Freg 751,500000 WHz Coneer f.."'u:" 500000 :ﬂn o0 Raci S Nane quency
AT GaincLow #anen: 10 dB Radio Device: BTS F GaincLow #Anen: 30 dB Radio Device: BTS
lLD dBidiv Ref -10.00 dBm lLD dBidiv Ref 20.00 dBm
o[ o[
I Center Freg) 10| Center Freq
751.500000 MHz] 0.00) 751.500000 MHzZ;
| I W
=
o) 4 1 S 20|
P ] Al
Fil \ [ |
{ i I 1
z \ 7 N
v
ICenter 751.5 MHz Span 3 MHz| CF Stey ICenter 751.5 MHz ‘Span 3 MHz| CF Stey
[tRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| 300800 o] [tRes BW 30 kHz #VBW 100 kHz Sweep 4.133 ms| w0000k
Man Man
Occupied Bandwidth Total Power -32.9 dBm Occupied Bandwidth Total Power 9.87 dBm
1.2802 MHz Freqofset 1.2659 MHz FreqOffset
Transmit Freq Error 3451kHz  %of OBW Power  89.00 % oHg Transmit Freq Error 1414KkHz % of OBW Power  9.00 % o
x dB Bandwidth 1.467 MHz x dB -26.00 dB x dB Bandwidth 1.468 MHz xdB -26.00 dB8

CDMA-Upper 700 band DL input

CDMA-Upper 700 band DL output

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.

Add: No.44-1, Qianfeng North Road, Shiqgi, Panyu District, Guangzhou, Guangdong, China
el: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.lcs-cert.com




Page 60 of 73

FCC ID:2BXPG20T-LC-A01

Report No.: LCSC08056001EA

B e = o] | =L R |
: 3 - Conter Freq: 836 500000 MHE Radla S1d Nene | Tracemetector - ; T Conter Freq: 836 500000 MHE Radlo S1d Nene | Tracemetector
3 o Sid: None 3 o Sid: None
ech Aften 10 B Tog FreaRun - AvgHeld>1010 [Eanter Freq £36.500000 Mz Tog Frea R AvgHeld>1010
A Gain Low #Atten: 10 dB Radio Device: BTS A Gain Low #Atten: 30 dB Radio Device: BTS
10 aBigiv___Ref -10.00 dBm 10aBigiv__Ref 20.00 dBm
Lo Lo
a0
ClearWrite - e Clear Write]
T
- | B = W o | / | \
Average| 1 Averagel
N [ J I
/ \
—y —————
Max Hold] Max Hold|
[Center 836.5 MHz Span 10 MHz| [Center 836.5 MHz Span 10 MHz|
#Res BW _100 kHz #VBW 300 kHz Sweep 1.267 ms] MinHold #Res BW _100 kHz #VBW 300 kHz Sweep 1.267 ms] Min Hold
Occupled Bandwidth Total Power -32.6 dBm [o] Bandwidth Total Power 21.5dBm
4.2282 MHz 4.2113 MHz
Transmit Freq Error 13.806 kHz % of OBW Power 99.00 % Auto Transmit Freq Error 2.461 kHz % of OBW Power 99.00 %
x dB Bandwidth 4.847 MHz xdB -26.00 dB x dB Bandwidth 4.858 MHz xdB -26.00 dB

LTE-Cellular band UL input

LTE-Cellular band UL output

T e e e et B [E=E | |3 e
- | 0000 o Frec BB Reae do Ao Frequency ; i 3 Cen SSOGINIE Rede i Nene | TraceiDstector
Center Freq 881.500000 MHz Gonter Fraq S61SOOME o0 : Center Fre 0000 MHz Trig:FreeRun  AvgHold:»10r10 )
ArGainiow " SAman: 1068 Radio Davics: BTS iGainiLow *_$Atten: 3068 Radio Davics: BTS
10dBigiv___Rer -10.00 dBm 10 dBigiv___Ref 20.00 dBm
Log——7 Log——7
Center Freq| 100
861500000 Mz o) Clear Write|
P T P e
- | | - | A [ N
i / ‘l Average|
\ ] .
/ \ / |
g i - Z 1Y
T Max Hold|
Icenter 8815 MHz Span 10 MHz| Cr Step Icenter 8815 MHz Span 10 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms] 12000004 [#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms] win Hoid
fan
Occupied Bandwidth Total Power -32.6 dBm Occupied Bandwidth Total Power 9.82 dBm
4.2365 MHz Freqoffset 4.2224 MHz Detector
Transmit Freq Error 13.424 kHz % of OBW Power 89.00 % ohg Transmit Freq Error 6.111 kHz % of OBW Power 99.00 % Man
x dB Bandwidth 4.854 MHz x dB -26.00 dB x dB Bandwidth 4.849 MHz x dB -26.00 dB
T Voot pectum e Gceuped B T o ] T Fer =T o= |
- : 106060 o Frec T I Rog b Ao Frequency s I 5000 o Frec T I Rog b Ao Frequency
[Center Freq 707.000000 MHz e Fmﬂgw Avoold:> 1010 g [Center Freq 707.000000 MHz e Fmﬂgw Avoold:> 1010 g
ArGainiow " SAman: 1068 Radio Davics: BTS iGainiLow *_$Atten: 3068 Radio Davics: BTS
10dBigiv___Rer -10.00 dBm 10 dBigiv___Ref 20.00 dBm
Log——7 Log——7
Center Freq| oo —— ——— Center Freq)
707.000000 Mz am g T 707.000000 MHz
00| ! | Mt e, | 00| ! / I A
. 4
/ \\ [ ol I
J » i)
[Center 707 MHz Span 10 MHz| CFStm [Center 707 MHz Span 10 MHz| Fete
#Res BW_100 kHz #VBW 300 kHz Sweep 1.267 ms] 100000 #Res BW_100 kHz #VBW 300 kHz Sweep 1.267 ms] 0000n0
Man) Man
Occupled Bandwidth Total Power -32.4 dBm Occupled Bandwidth Total Power 21.6 dBm
4.2011 MHz FreqOffset 4.2206 MHz FreqOffset
Transmit Freq Error 11.124 kHz % of OBW Power  99.00 % OHZ Transmit Freq Error 17.730 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 4.843 MHz xdB -26.00 dB x dB Bandwidth 4.849 MHz xdB -26.00 dB
3 e | | =L R |
- - T Canter Freq: 737000000 MMz Res B N2 Frequency - - T Canter Freq: 737000000 MMz Radla Std Nene | Tracemetector
[Center Freq 737.000000 MHz S P e Avm-:numuno o one: [Center Freq 737.000000 MHz S P e Avm-:numuno o one:
A Gain Low #Atten: 10 dB Radio Device: BTS A Gain Low #Atten: 30 dB Radio Device: BTS
10 aBigiv___Ref -10.00 dBm 10aBigiv__Ref 20.00 dBm
Lo Lo
CenterFreq| 100
| 737.000000 Mz 0 Clear Write]
I———
00| 1 I Pt | 00| I [r 1 b
\W‘ Average
/ A} f 1
/ )\ / \
™ f T
TP yr—— R w—— Max Hold|
[Center 737 MHz Span 10 MHz| cF step [Center 737 MHz Span 10 MHz|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms] 1.000000 Mi #Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms] Min Hold
Man)
Occupled Bandwidth Total Power -32.7 dBm Occupled Bandwidth Total Power 9.37 dBm
4.2480 MHz Freq Offset 4.2177 MHz
Transmit Freq Error 10.975 kHz % of OBW Power  99.00 % OH Transmit Freq Error 28.241 kHz % of OBW Power  99.00 %
x dB Bandwidth 4.865 MHz xdB -26.00 dB x dB Bandwidth 4.824 MHz xdB -26.00 dB

LTE-Lower 700 band DL input

LTE-Lower 700 bandDL output

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.

Add: No.44-1, Qianfeng North Road, Shiqgi, Panyu District, Guangzhou, Guangdong, China
Tel: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.Ics-cert.com



Page 61 of 73 FCC ID:2BXPG20T-LC-A01 Report No.: LCSC08056001EA

T ey Sperrm e Oreuped 01 oo B e =T =N =
v s Ise —— T — [ ¢ _lma T S e e frequency
Center Freq 781.500000 MHz Cortarrreg THAOOINKE g Fo00 S Nane Center Freq 781.500000 MHz Cortarrreq THAOOINKE g Fo00 SN Nane
F GaincLow SAnen: 10 dB Radio Davice: BTS F GaincLow #Anen: 30 dB Radio Device: BTS
10 dBidiv Ref -10.00 dBm 10 dBidiv Ref 20.00 dBm
Log——7 LogP—
Center Freg) 10| T Center Freq
781.500000 MHz 0.00) A 781.500000 MHz|
500| ! e e | 00| ! / ! \
\
/ \‘H e, o \ i
SE—————— K
ICenter 781.5 MHz Span 10 MHz| CF Stey ICenter 781.5 MHz Span 10 MHz| CF Stey
[Res BW_100 kHz #VBW 300 kHz Sweep 1.267 ms| 1.000000 M [Res BW_100 kHz #VBW 300 kHz Sweep 1.267 ms| 1000000 T
Man) Man
Occupied Bandwidth Total Power -32.6 dBm Occupied Bandwidth Total Power 21.6 dBm
4.2457 MHz Freqofset 4.1970 MHz FreqoOfset
Transmit Freq Error 11573kHz % of OBW Power  89.00 % oHg Transmit Freq Error 5130KkHz % of OBW Power  99.00 % o
x dB Bandwidth 4.864 MHz xdB -26.00 dB8 x dB Bandwidth 4.745 MHz xdB -26.00 dB8

LTE-Upper 700MHz band UL input

LTE-Upper 700MHz UL output

= = |

[E=S

o
= X 5 Conter Freq 781 SI0000MHE Rudio Sidi Nope' | Frequency 7 - 5 Conter Freq 781 SI0000MHE Rutio St Nope' | Frequency
|Center Freq 751.500000 MHz S Fr_":“ Avm-:numuno o lone. |Center Freq 751.500000 MHz S Fr_":“ Avm-:numuno o lone.
A Gain Low #Atten: 10 dB Radio Device: BTS A Gain Low #Atten: 30 dB Radio Device: BTS
10dBiie__Ref -10.00 dBm 10amiiv___Ref 20.00 dBm
Logm——— Logm———
CenterFreq 199 CenterFreq
751500000 Mz 1 761500000 MHz
T e
5
a0 | e e LT 0 1 f‘,"'
i 5 f |
/ \ / |
T myrew L v T 7 N
IS SIS
Icenter 751.5 MHZ Span 10 MHY] cFstep Icenter 751.5 MHZ Span 10 MHY] cFstep
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.267 ms 1.000000 Mt [#Res BW 100 kHz #VBW 300 kHz Sweep 1.267ms|| 4 qo0000 o
Man| Man
Occupled Bandwidth Total Power -32.8 dBm Occupled Bandwidth Total Power 9.94 dBm
4.2315 MHz Freq Offset] 4.2006 MHz FreqOffset
Transmit Freq Error 10.265 kHz % of OBW Power  99.00 % OHZ Transmit Freq Error 16.672 kHz % of OBW Power  99.00 % 0Hz
x dB Bandwidth 4.852 MHz xdB -26.00 dB x dB Bandwidth 4.847 MHz xdB -26.00 dB

LTE-Upper 700 band DL input

LTE-Upper 700 band DL output

TRF-4-E-187 A/O

Guangzhou LCS Compliance Testing Laboratory Ltd.

Add: No.44-1, Qianfeng North Road, Shiqgi, Panyu District, Guangzhou, Guangdong, China
Tel: +(86) 020-39166689 | E-mail: webmaster@Ics-cert.com | Web: www.Ics-cert.com



Page 62 of 73 FCC ID:2BXPG20T-LC-A01 Report No.: LCSC08056001EA

6.11 Oscillation Detection and Mitigation
Applicable Standard

According to 820.21(e)(8)(ii)(A) Anti-Oscillation:

1. 1. Consumer boosters must be able to detect and mitigate (i.e., by automatic gain reduction
or shut down), any oscillations in uplink and downlink bands. Oscillation detection and mitigation
must occur automatically within 0.3 seconds in the uplink band and within 1 second in the
downlink band. In cases where oscillation is detected, the booster must continue mitigation for
at least one minute before restarting. After five such restarts, the booster must not resume
operation until manually reset.

2. Use of two EUTs is permitted for this measurement, which can greatly reduce the test time
required. One EUT shall operate in a normal mode, and the second EUT shall operate in a test
mode that is capable of disabling the uplink inactivity function and/or allows a reduction to 5
seconds of the time between restarts.

The procedures in 7.11.3 and 7.11.4 do not apply for devices that operate only as
direct-connection mobile boosters having gain of less than or equal to 15 dB.

Test Procedure

Oscillation restart tests
According to section 7.11.2 of KDB 935210 D03 Signal Booster Measurement v04r04:
a) Connect the normal-operating mode EUT to the test equipment as shown in Figure 7
beginning with the spectrum analyzer on the uplink output (donor) port. Confirm that the RF
coupled path is connected to the spectrum analyzer.
NOTE-The band-pass filter shall provide sufficient out-of-band rejection to prevent oscillations
from occurring in bands not under test.
b) Spectrum analyzer settings:

1) Center frequency at the center of the band under test

2) Span equal or slightly exceeding the width of the band under test

3) Continuous sweep, max-hold

4) RBW =1 MHz, VBW > 3 RBW
c) Decrease the variable attenuator until the spectrum analyzer displays a signal within the band
under test. Using a marker, identify the approximate center frequency of this signal on the
max-hold display, increase the attenuation by 10 dB, then reset the EUT (e.g., cycle ac/dc
power).
d) Repeat 7.11.2c) twice to ensure that the center of the signal created by the booster remains
within 250 kHz of the spectrum analyzer display center frequency. If the frequency of the
signal is unstable, confirm that the spectrum analyzer display is centered between the
frequency extremes observed. If the signal is wider than 1 MHz, ensure that the spectrum
analyzer display is centered on the signal by increasing the RBW. Reset the EUT (e.g., cycle
ac/dc power) after each oscillation event, if necessary. Set the spectrum analyzer sweep
trigger level to just below the peak amplitude of the displayed EUT oscillation signal.
e) Set the spectrum analyzer to zero-span, with a sweep time of 5 seconds, and single-sweep
with max-hold. The spectrum analyzer sweep trigger level in this and the subsequent steps shall
be the level identified in 7.11.2d).
f) Decrease the variable attenuator until the spectrum analyzer sweep is triggered, increase the
attenuation by 10 dB, then reset the EUT (e.g., cycle ac/dc power).
g) Reset the zero-span trigger of the spectrum analyzer, then repeat 7.11.2f) twice to ensure
that the spectrum analyzer is reliably triggered, resetting the EUT (e.g., cycle ac/dc power) after
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each oscillation event if necessary.

h) Reset the zero-span sweep trigger of the spectrum analyzer, and reset the EUT (e.g., cycle
ac/dc power).

i) Force the EUT into oscillation by reducing the attenuation.

J) Use the marker function of the spectrum analyzer to measure the time from the onset of
oscillation until the EUT turns off, by setting Marker 1 on the leading edge of the oscillation
signal and Marker 2 on the trailing edge. The spectrum analyzer sweep time may be adjusted to
improve the time resolution of these cursors.

k) Capture the spectrum analyzer zero-span trace for inclusion in the test report. Report the
power level associated with the oscillation separately if it can’t be displayed on the trace.

I) Repeat 7.11.2b) to 7.11.2K) for all operational uplink and downlink bands.

m) Set the spectrum analyzer zero-span sweep time for longer than 60 seconds, then measure
the restart time for each operational uplink and downlink band.

n) Replace the normal-operating mode EUT with the EUT that supports an anti-oscillation test
mode.

0) Set the spectrum analyzer zero-span time for a minimum of 120 seconds, and a single
sweep.

p) Manually trigger the spectrum analyzer zero-span sweep, and manually force the booster into
oscillation as described in 7.11.2i).

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

r Repeat 7.11.2m) to 7.11.2q) for all operational uplink and downlink bands.

oscillation mitigation or shutdown
According to section 7.11.3 of KDB 935210 D03 Signal Booster Measurement v04r04:
a) Connect the normal-operating mode EUT to the test equipment as shown in Figure 8.
b) Set the spectrum analyzer center frequency to the center of band under test, and use the
following settings:

1) RBW=30 kHz, VBW = 3 x RBW,

2) power averaging (rms) detector,

3) trace averages = 100,

4) span = 120% of operational band under test,

5) number of sweep points = 2 x Span/RBW.
c) Configure the signal generator for AWGN operation with a 99% OBW of 4.1 MHz, tuned to
the frequency of 2.5 MHz above the lower edge or below the upper edge of the operating band
under test. Adjust the RF output level of the signal generator such that the measured power
level of the AWGN signal at the output port of the booster is 30 dB less than the maximum
power of the booster for the band under test. Affirm that the input signal is not obstructing the
measurement of the strongest oscillation peak in the band, and is not included within the span in
the measurement.

1) Boosters with operating spectrum passbands of 10 MHz or less may use a CW signal

source at the band edge rather than AWGN.

2) For device passbands greater than 10 MHz, standard CMRS signal sources (i.e., CDMA,

W-CDMA, LTE) may be used instead of AWGN at the band edge.
d) Set the variable attenuator to a high attenuation setting such that the booster will operate at
maximum gain when powered on. Reset the EUT (e.g., cycle ac/dc power). Allow the EUT to
complete its boot-up process, to reach full operational gain, and to stabilize its operation.
e) Set the variable attenuator such that the insertion loss for the center of the band under test
(isolation) between the booster donor port and server port is 5 dB greater than the maximum
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gain, as recorded in the maximum gain test procedure (see 7.3), for the band under test.
f) Verify the EUT shuts down, i.e., to mitigate the oscillations. If the booster does not shut
down, measure and verify the peak oscillation level as follows.
1) Allow the spectrum analyzer trace to stabilize.
2) Place the marker at the highest oscillation level occurring within the span, and record its
output level and frequency.
3) Set the spectrum analyzer center frequency to the frequency with the highest oscillation
signal level, and reduce the span such that the upper and lower adjacent oscillation peaks are
within the span.
4) Use the Minimum Search Marker function to find the lowest output level that is within the
span, and within the operational band under test, and record its output level and frequency.
5) Affirm that the peak oscillation level measured in 7.11.3f2), does not exceed by 12.0 dB the
minimal output level measured in 7.11.3f)4). Record the measurement results of 7.11.3f2)
and 7.11.3f4) in tabular format for inclusion in the test report.
6) The procedure of 7.11.3f1) to 7.11.3.f5) allows the spectrum analyzer trace to stabilize,
and verification of shutdown or oscillation level measurement must occur within 300
seconds.20
g) Decrease the variable attenuator in 1 dB steps, and repeat step 7.11.3f) for each 1 dB step.
Continue testing to the level when the insertion loss for the center of band under test (isolation)
between the booster donor port and server port is 5 dB lower than the maximum gain (see 7.3).
h) Repeat 7.11.3a) to 7.11.3q) for all operational uplink and downlink bands.

Donor Port Server Port

Directional
Coupler
! ! EUT

Coupled Port
from EUT

BN
‘ '
RF Bandpass Filter —w Varlable RF — Spectrum Analyzer

Attenuator

NOTE—This figure shows the test setup for uplink bands transmission path tests: i.¢.. signal flow is out from the donor port into the directional
coupler. For downlink bands transmission path tests, the feedback signal flow path direction and equipment connections shall be reversed. 1.e..
signal flow 1s out from the server port into the directional coupler. and signal flow is into the donor port from the variable RF attenuator.

Figure 7 — Oscillation detection (7.11.2) test setup

P EUT e Band P2 |

Figure 8 — Oscillation mitigation/shutdown test setup
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Test data
Temperature 23.7C Humidity 53.8%
Test Engineer Zhang hai Test Mode Transmitting

Test results of detection time

Operation Bands Detection Time Limit Result
(s) (s)

Cellular 0.035 0.300 PASS

Uplink Lower 700 0.042 0.300 PASS

Upper 700 0.036 0.300 PASS

Cellular 0.029 1.000 PASS

Downlink Lower 700 0.038 1.000 PASS

Upper 700 0.028 1.000 PASS

Test results of detection time

Operation Bands R?;fgg;g Lg't R(e:sotsrrlttlgg Limit Result
Cellular 64.05 60 3 5 PASS
Uplink Lower 700 63.27 60 3 5 PASS
Upper 700 62.56 60 2 5 PASS
Cellular 64.30 60 3 5 PASS
Downlink | Lower 700 64.56 60 2 5 PASS
Upper 700 63.53 60 3 5 PASS
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Cellular Band Uplink(824-849MHz)
Signal Type AWGN
Isolation Deffrence Limit
Result

dB dB dB
+5 752 <12 Pass
i 8.62 <12 Pass
3 9.12 <12 Pass
e 10.85 <12 Pass
s 11.02 <12 Pass
0 11.48 <12 Pass
-1 shutdown

Cellular Band Downlink(869-894MHz)

Signal Type AWGN

Isolation Deffrence Limit
Result

dB dB dB
s 6.52 <12 Pass
+4 758 <12 Pass
¢ 9.62 <12 Pass
i 9.97 <12 Pass
*1 10.81 <12 Pass
¢ 11.23 <12 Pass
-1 shutdown
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Lower700MHz Uplink(698-716MHZz)
Signal Type AWGN
Isolation Deffrence Limit
Result
dB dB dB
+5 7 85 <12 Pass
+4 862 <12 Pass
+3 942 <12 Pass
+2 10.04 <12 Pass
+1 10.63 <12 Pass
0 1177 <12 Pass
1 shutdown
Lower700MHz band Downlink(728-746MHz)
Signal Type AWGN
Isolation Deffrence Limit
Result
dB dB dB
+5 6.85 <12 Pass
+4 7 52 <12 Pass
+3 3381 <12 Pass
+2 952 <12 Pass
+1 10.52 <12 Pass
0 11.55 <12 Pass
-1 shutdown
Uppehr 70(?Mhz Uplink(776-787MHz)
Signal Type AWGN
Isolation Deffrence Limit
Result
dB dB dB
+5 852 <12 Pass
+4 935 <12 Pass
+3 10.17 <12 Pass
+2 10.29 <12 Pass
+1 10.97 <12 Pass
0 11.44 <12 Pass
1 shutdown
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Upper 700Mhz Downlink(746-757MHZz)
Signal Type AWGN
Isolation Deffrence Limit
Result
dB dB dB
+5 874 <12 Pass
i 9.58 <12 Pass
9 10.52 <12 Pass
e 10.97 <12 Pass
s 11.18 <12 Pass
0 11.46 <12 Pass
1 shutdown
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7. RADIATION SPURIOUS EMISSION
Applicable Standard

According to 82.1053 Measurements required: Field strength of spurious radiation.

The power of any emission outside a licensee’s frequency block shall be attenuated below the
transmitter power (P) by at least 43 + 10 log10(P) dB.

So the Conducted emissions limit = -13 dBm

Test Procedure

According to section 7.12 of KDB 935210 D03 Signal Booster Measurement v04r04:

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

Separate compliance requirements are applicable for any digital device circuitry that controls
additional functions or capabilities and that is not used only to enable operation of the
transmitter in a booster device [i.e., Section 15.3(k) digital device definition]. Separate
compliance requirements are applicable for any receiver components/functions that tune within
30 MHz to 960 MHz contained in booster devices [Section 15.101(b)].

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

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

(donor) port.

c) Set the signal generator to produce a CW signal with the frequency set to the center of the
operational band under test, and the power level set at PIN as determined from measurement
results per 7.2.

d) Measure the radiated spurious emissions from the EUT from the lowest to the highest
frequencies as specified in Section 2.1057. Maximize the radiated emissions by using the
procedures described in ANSI C63.26.

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

f) Repeat 7.12c) through 7.12€) for all uplink and downlink operational bands.

Antenna

L4

Signal Generator —| EUT /1’ Spectrum Analyzer

l

Impedance-Matched
Non-Radiating Load

Figure 10 — Radiated spurious emissions test and instrumentation setup
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Test Data
Temperature 23.7°C Humidity 53.8%
Test Engineer Zhang hai Test Mode Transmitting

Uplink, Test Frequency 836.5MHz

Ga Peak o
AN PG Fiel Diatance | Antenna ERP AL Margin | Polarization
(MHz) (dBm) (dB) Gain(dB) | (dBm) (dBm)
634.77 -47.52 1.98 3 11.12 -38.38 -13 25.38 H
1670.36 -49.32 4.45 3 12.02 -41.75 -13 28.75 H
634.77 -48.12 1.98 3 11.12 -38.98 -13 25.98 \Y
1670.36 -46.66 4.45 3 12.02 -39.09 -13 26.09 V
Uplink, Test Frequency 707.5MHz
Ga Peak _—
AT IR Fel Diatance | Antenna ERP S0 Margin | Polarization
(MHz) (dBm) (dB) Gain(dB) | (dBm) (dBm)
823.19 -48.74 1.75 3 10.44 -40.05 -13 27.05 H
1415.38 -49.85 4.66 3 12.33 -42.18 -13 29.18 H
823.19 -47.10 1.75 3 10.44 -38.41 -13 2541 \Y
1415.38 -46.85 4.66 3 12.33 -39.18 -13 26.18 Vv
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Frequency PMea 2e Diatance Ani‘ina E;a; Ll Margin | Polarization
(MHz) (dBm) (dB) Gain(dB) | (dBm) (dBm)
588.24 -47.95 1.99 3 11.12 -38.82 -13 25.82 H
1564.21 -47.05 4.85 3 12.02 -39.88 -13 26.88 H
588.24 -49.15 1.99 3 11.12 -40.02 -13 27.02 \%
1564.21 -46.38 4.85 3 12.02 -39.21 -13 26.21 \%

Downlink, Test Frequency 881.5MHz

Fr?h(jlllJ_'le;cy Zjl\éﬁf; (EEI) Diatance ég%?dn;) (EEQ}I; (Iag::) Margin | Polarization
569.14 -47.15 2.95 3 9.98 -40.12 -13 27.12 H
1763.28 -48.22 6.63 3 11.66 -43.19 -13 30.19 H
569.14 -47.93 2.95 3 9.98 -40.90 -13 27.90 \%
1763.28 -46.18 6.63 3 11.66 -41.15 -13 28.15 \%

Downlink, Test Frequency 737MHz
Fr?hcjltaezr;cy gjl\lgfn? (IZ(E:,I) Diatance An_tC;?ma IEeRaPk (Iaiénni;[) Margin | Polarization
Gain(dB) (dBm)

596.28 -45.18 1.77 3 10.45 -36.50 -13 23.50 H
1474.38 -49.84 5.69 3 12.36 -43.17 -13 30.17 H
596.28 -45.18 1.77 3 10.45 -36.50 -13 23.50 \%
1474.38 -47.86 5.69 3 12.36 -41.19 -13 28.19 \Y
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Downlink, Test Frequency 751.5MHz

Ga Peak o
Fr?&lﬁezr)\cy gj'\érena; (Zg) Diatance | Antenna ERP (Iagnn:[) Margin | Polarization
Gain(dB) (dBm)
469.25 -46.85 2.12 3 9.98 -38.99 -13 25.99 H
1503.68 -45.81 5.93 3 11.66 -40.08 -13 27.08 H
469.25 -46.55 2.12 3 9.98 -38.69 -13 25.69 \Y,
1503.68 -47.11 5.93 3 11.66 -41.38 -13 28.38 Vv
Remark:

1. We were not recorded other points as values lower than limits.

2. Peak(EIRP)=Pyea - P+ Ga

3. Margin = EIRP - Limit

4. the report recorded the worst result of Outdoor Antenna (Outdoor LPDA Antenna ),Indoor Antenna(indoor Whip
Antenna ).
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8. TEST SETUP PHOTOGRAPHS OF EUT

Please refer to separated files for Test Setup Photos of the EUT.

9. EXTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for External Photos of the EUT.

10. INTERIOR PHOTOGRAPHS OF THE EUT

Please refer to separated files for Internal Photos of the EUT.
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