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Test Graphs-PCS Band Uplink-GSM
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Test Graphs-PCS Band Downlink-GSM
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Test Graphs-AWS Band Uplink-GSM
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Agilent Spectrum Analyzer - Swept SA

Agilent Spectrum Analyzer - Swept SA

Test Graphs-AWS Band Downlink-GSM
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6.9 Uplink Inactivity

6.9.1 Applicable Standard

According to §20.21(e)(8)(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.

6.9.2 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 1 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 =23 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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6.9.3 Test Data

Temperature 23.6C Humidity 52.3%
Test Engineer Nick Peng Test Mode Transmitting
Uplink Inactivity
Operation Measured Limit
Band (s) (s) Result
Lower 700 Band 267.0 300.0 PASS
Upper 700 Band 268.3 300.0 PASS
Cellular Band 268.7 300.0 PASS
PCS Band 270.7 300.0 PASS
AWS Band 265.3 300.0 PASS

= [=] Shenzhen LCS Compliance Testing Laboratory Ltd.
7 Add: 101, 201 Bldg A & 301 Bldg C, Juji Industrial Park Yabianxueziwei, Shajing Street, Baoan District, Shenzhen,
HEala | 518000, China
Tel: +(86) 0755-82591330 | E-mail: webmaster@lcs-cert.com | Web: www.lcs-cert.com
ﬁ Scan code to check authenticity


mailto:webmaster@lcs-cert.com

Page 98 of 117

FCC ID: 2A34B-SFZN0OO7

Rep

ort No.: LCSA07234101EA

lent Spectrum Analyzer - Swept SA
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6.10 Occupied Bandwidth

6.10.1 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.

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

a) Connect the test equipment as shown in Figure 10 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 10, 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 10, 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 10 — Test setup for measuring characteristics of test signals
used for subsequent EUT occupied bandwidth testing
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6.10.3 Test data

Temperature 23.6C Humidity 52.3%
Test Engineer Nick Peng Test Mode Transmitting
Opéaer‘ﬁgon Signal Type Inp(tli/’: I-?z?w Out(p;\;IJtH S)BW
GSM 0.246 0.246
Lower 700 CDMA 1.2606 1.2641
Band LTE 4.2423 4.2512
GSM 0.244 0.246
Upper 700 CDMA 1.2616 1.2592
Band
LTE 4.247 4.2499
; GSM 0.244 0.244
Uplink | s iiular Band CDMA 1.2639 1.2600
LTE 4.2507 4.2361
GSM 0.246 0.245
PCS Band CDMA 1.2606 1.2592
LTE 4.2504 4.2377
GSM 0.244 0.243
AWS Band CDMA 1.2600 1.2598
LTE 4.2469 4.2541
GSM 0.246 0.242
Lower 700 CDMA 1.2606 1.2614
Band LTE 4.2685 4.2408
GSM 0.246 0.245
Upg;(?joo CDMA 1.258 1.2607
LTE 4.2564 4.2475
_ GSM 0.246 0.241
Downlink | cejiylar Band CDMA 1.2560 1.2632
LTE 4.2605 4.2536
GSM 0.246 0.245
PCS Band CDMA 1.2616 1.2539
LTE 42772 4.243
GSM 0.246 0.243
AWS Band CDMA 1.2649 1.2576
LTE 4.2744 4.2415
= [=] Shenzhen LCS Compliance Testing La_t_noratory_Ltd. _ o ) o
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Test Graphs
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Occupied Bandwidth Total Power -30.8 dBm Occupied Bandwidth Total Power 20.4 dBm
245.64 kHz m——— 245.83 kHz m———
Transmit Freq Error 590 Hz OBW Power 99.00 % 0 Hz| Transmit Freq Error 353 Hz OBW Power 99.00 % 0 Hz|
x dB Bandwidth 309.1 kHz xdB -26.00 dB x dB Bandwidth 308.7 kHz xdB -26.00 dB
use sTaTUS use sTaTUS
GSM-Lower 700 Band UL Input GSM-Lower 700 Band UL Output
S0 AC SENSE: ALGNAUTO [11:19:11AMAUg06,2024 |  _ = | RF S0Q AC SENSEINT| ALIGNAUTO __|11:33:15AM Aug 06, 2024 _
Gantar Froq 737 000000 Wk Radio Std: N quency Center Freq: 737.000000 MHz Radio Std: N quency
w Freq [£37:000000:MH= l Trig eF:e:eﬂe‘un AvglHold:> 10110 = e w Freq [£37:000000:MH= L»l Trig: Fres Ran AvglHold:> 10110 = e
#IFGain:Low #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref -20.00 dBm 10 dB/div Ref 10.00 dBm
(] m— Lo P
CenterFreq| CenterFreq|
4 737.000000 MHz 1 737.000000 MHz
A
Mw% E T
i s i ™
. eetid” Phac, . b
T . T
w " ") ™
110 0 VM "“MA. T s——.
[Center 737 MHz Span 1 MHz| CFstep [Center 737 MHz Span 1 MHz| CFstep
fiRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHg] fiRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHg]
" . auto Man " . auto Man
Occupied Bandwidth Total Power -33.6 dBm Occupied Bandwidth Total Power -4.16 dBm
246.37 kHz — 241.67 kHz —
Transmit Freq Error 681 Hz OBW Power 99.00 % 0.Hz| Transmit Freq Error -278 Hz OBW Power 99.00 % 0.Hz|
x dB Bandwidth 310.4 kHz x dB -26.00 dB x dB Bandwidth 307.1 kHz x dB -26.00 dB
use staTus use staTus

GSM-Lower 700 Band DL Input GSM-Lower 700 Band DL Output

Ag||=nl Spectrum Analyzer Occupmd BW

Ag||=nl Spectrum Analyzer Occupmd BW

ALIGNAUTO | 11:22:22 M Aug 06, 2024

5 - NSE: ALIGN AUTO 11:23:19 AM Aug 06, 2024
Center Freq 787.500000 Mz ] Cantr Freq: 761500000 iz Radio Std: None quency Center Freq 761.500000 Mz ] Gantar Fraq 761500000 Wiz Radio st None Frequency
Trig: Free Run Avg|Hold:>10/10 T Trig:Free Run Avg|Hold:>10/10
#IFsz:an #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref -20.00 dBm 10 dBidiv Ref 20.00 dBm
(R — Log —r
200 CenterFreq| 1o CenterFreq|
400 781.500000 MHz| 000 jwww"‘"ﬂq 781.500000 MHz|
-50.0 b -10.0
Wl | Sy
-60.0 \ -200 )j‘ ‘\‘
= i ; = <
o0 ,,./’"VM \"‘""‘""w 500 i
-100 5 -60.0
10 70 o ",
[Center 781.5 MHz Span 1 MHz| CF st [Center 781.5 MHz Span 1 MHz| CF st
[{Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| it [{Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| it
lauto Man| : . lauto Man|
Occupied Bandwidth Total Power -32.5 dBm Occupied Bandwidth Total Power 20.6 dBm
244.15 kHz — 246.42 kHz —
Transmit Freq Error 217 Hz OBW Power 99.00 % OHz Transmit Freq Error 448 Hz OBW Power 99.00 % OHz
x dB Bandwidth 308.8 kHz xdB -26.00 dB x dB Bandwidth 315.1 kHz xdB -26.00 dB
use sTaTus| use sTaTus|

GSM-Upper 700 Band UL Input GSM-Upper 700 Band UL Output
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jlent Spectrum Analyzer - Occupi
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RL Ri 50 T 11:21:23 AM Aug 06, 2024 RL RF 50 11:25:46 AM Aug 06, 2024
Center Freq 751.500000 MHz Center Freq: 751.500000 MHz Radio Std: None quency Center Freq 751.500000 MHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10 Trlg FreeRun AvglHalds 10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS ﬂIFGzin:an #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref -20.00 dBm 10 dBidiv Ref 10.00 dBm
(R — Lo P
200 CenterFreq| o CenterFreq|
400 751.500000 MHz| 100 751.500000 MHz|
50,0 by 200 e
-60.0 i W W g -30.0 i W o
-70.0 ’yl "\' -40.0 /‘ W\
60,0 V'J( ‘\" 50,0 ’M \ﬂ
500 M;Mﬂwwf wl‘m 500 .Nw’r \mw.‘..v
T it ot e PR 75 o ‘h'\”" o
10 0.0 i P
[Center 751.5 MHz Span 1 MHz| CF st [Center 751.5 MHz Span 1 MHz| CF st
ffRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| it ffRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| it
lauto Man . . lauto Man|
Occupied Bandwidth Total Power -33.7 dBm Occupied Bandwidth Total Power -4.24 dBm
246.03 kHz TR 245.06 kHz TR
Transmit Freq Error -436 Hz OBW Power 99.00 % OHz Transmit Freq Error -318 Hz OBW Power 99.00 % OHz
x dB Bandwidth 307.5 kHz xdB -26.00 dB x dB Bandwidth 308.5 kHz xdB -26.00 dB
use status

sTATUS

Agilenl Spectrum Analyzel ﬂccupmﬂ BW

o 0 2
enter Freq 836.! 500000 MHz

] CenterFreq asssaoooo MHz

GSM-Upper 700 Band DL Input

ALIGNAUTO.

11:18:08 AM Aug 0B, 2024

GSM-U per 700 Band DL Output

sTaTUS

ALIGNAUTO |11:29.22AM Aug08, 2024
Radio Std: None Frequancy. | Center Freq: & Radio Std: None quency
Trig: Free Run AvglHold>10/10 Trig: Free Run avalold> 10110
HEGain:Low  #Atten: 10 dB Radio Device: BTS WFGainow * #Atten: 30 dB Radio Device: BTS
10 dBidiv Ref -20.00 dBm 10 dBidiv Ref 20.00 dBm
LogF——T——— LogF—
-30.0 Center Freq| Center Freq|
00 836.500000 MHz] 000 o MMM 836500000 MHz]
500 [ fodbens W] Py
50,0 i 0
- / ”'\\ 4 AN
-80.0 1‘/ “1‘“ jl"{,M 1'"
500 L ""‘Mk%
-100 4
f AP
-110 MM M"WA
[T
ICenter 836.5 MHz Span 1 MHz|
CF Step [Center 836.5 MHz Span 1 MHz|
iRes BW 3 kHz #VBW 10 KHz Sweep 136.1 ms| 100,000 ki [/Res BIW 3 kHz #VBW 10 kHz Sweep 136.1 ms| ioaeh
Auto Man| :
K jhute Aut M
Occupied Bandwidth Total Power 31.2 dBm Occupied Bandwidth Total Power 20.1 dBm fre o
243.62 kHz Freq Offset| 244.32 kHz Freq Offset|
i . 9 0Hz]
Transmit Freq Error 200 Hz OBW Power 99.00 % Transmit Freq Error 244 Hz OBW Power 99.00 % 0 Hz|
x dB Bandwidth 309.1kHz  xdB -26.00dB x dB Bandwidth 306.1kHz  xdB -26.00 dB

sTATUS

SENSEINT]

GSM-CeIIuIar Band UL Input

ALIGNAUTO

11:18:41 AM Aug06, 2024

RE
Center Freq 881. 500000 MHz

| Center Freq: 831500000 MHz

GSM-CeIIuIar Band UL Output

SENSEINT] ALIGNAUTO

sTaTUS

- BT N T 11:32:41 AM AUg08, 2024
Radio Std: N quency Center Freq: 881600000 MHz Radio Std: N quency
Trig: Free Run AvglHold:> 10110 adlo St one M Freq 881. 50000“ MHz l Tﬁ;‘eF:e:eﬂe‘un AvglHold:> 10110 adlo St one
#IFGain:Low #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref -20.00 dBm 10 dB/div Ref 10.00 dBm
Logl—— T Log —r
CenterFreq| CenterFreq|
4 881500000 MHz 1 881500000 MHz
et | o
g
7 ™ pat A
y s - y v LN
U %
ol il . o g
AT ity
[Center 881.5 MHz Span 1 MHz| CFStep [Center 881.5 MHz Span 1 MHz| CFStep
fiRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHg fiRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHg
- " Auto Man| - " auto Man
Occupied Bandwidth Total Power -33.8 dBm Occupied Bandwidth Total Power -4.40 dBm
245.73 kHz — 241.37 kHz —
Transmit Freq Error -1.008 kHz OBW Power 99.00 % 0.Hz| Transmit Freq Error 303 Hz OBW Power 99.00 % 0.Hz|
x dB Bandwidth 308.2 kHz x dB -26.00 dB x dB Bandwidth 308.4 kHz x dB -26.00 dB

sTaTUS

GSM-Cellular Band DL Input

GSM-Cellular Band DL Output
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jlent Spectrum Analyzer - Occupit
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sTATUS

L W TO |11:30:47 AM Aug O
Center Freq 1.882500000 GHz 52500000 GHz Radio Std: None TracelDetector Radio Std: None quency
Trig: Free Run AvglHold:> 10110 = Trig: Free Run vglHld> 10110
#IFGain:Low #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref -20.00 dBm 10 dB/div Ref 20.00 dBm
Log——7 Log——7
P Clear Write| 0.0 P % CenterFé:q
P y 2
0 L W‘M 0
'ﬂh Average] / ‘L
¥ hY o Tefrt,
et iy, i T,
o st W) MG N, [
b lax Ho e W\
[Center 1.883 GHz Span 1 MHz| [Center 1.883 GHz Span 1 MHz| CF st
f#Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| Min Hold| f#Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kfj;
|Auto Man
Occupied Bandwidth Total Power -31.6 dBm Occupied Bandwidth Total Power 19.6 dBm
245.71 kHz petecy 245.29 kHz —
Transmit Freq Error 381 Hz OBW Power 99.00 % |Auto Man| Transmit Freq Error 96 Hz OBW Power 99.00 % OHz
x dB Bandwidth 308.2 kHz xdB -26.00 dB x dB Bandwidth 309.2 kHz xdB -26.00 dB

sTATUS

GSM-PCS Band UL Input

Ag|lm| Specirum Analyzer - Occupmd BW

GSM-PCS Band UL Output

sTaTUS

RF__ 509 AC SENSELINT] ALIGNAUTO | 11:15:06AM Aug 08, 2024 _ [ RF__ 509 AC SENSELINT] ALGNAUTO _|11:31:20AMAUg05,2024 |  _ |
[ Center Freq: 1962500000 GHz Radio Std: N quency [ Cantarfreg: 1962500000 Gz Radio Std: N quency
Center Freq 1. 952500000 GHz | Tz;‘eF're?Hqu" AvaiHold> 10M0 adio Std: None Center Freq 1.962500000 GHz | Tz;teFr ml AvaiHold> 10M0 adio Std: None
#IFGain:Low #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dE Radio Device: BTS
10 dB/div Ref -20.00 dBm 10 dB/div Ref 10.00 dBm
Logl—— T Log —r
CenterFreq| CenterFreq|
4 1 GHz 1 1 GHz
]
7 Py al Y,
o il sudd” uis, o oy b
. Pl L7 L™y
10 iAo LT AT
[Center 1.963 GHz Span 1 MHz| CFstep [Center 1.963 GHz Span 1 MHz| CFstep
fiRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHg fiRes BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHg
- " auto Man " . auto Man
Occupied Bandwidth Total Power -33.8 dBm Occupied Bandwidth Total Power -4.66 dBm
246.08 kHz —— 245.35 kHz ——
Transmit Freq Error 35 Hz OBW Power 99.00 % 0.Hz| Transmit Freq Error 135 Hz OBW Power 99.00 % 0.Hz|
x dB Bandwidth 315.2 kHz x dB -26.00 dB x dB Bandwidth 309.6 kHz x dB -26.00 dB

sTaTUS

GSM-PCS Band DL Input

Agilent Specirum Analy‘ur Occupved BW

11:16:49AM Aug06, 2024

GSM-PCS Band DL Output

A'v(!m Specirum Analy‘ur Occupved BW

ALIGNAUTO

11:30:00AM Aug06, 2024

sTATUS

T - 7]
Center Freq 1732500000 GHz ] Center Froq: LT32500000GHz Radio Std: None quency Conter Freq 1732500000 GHz ] CenterFreq: 1. Radio Std: None qusnicy
Trig: Free Run AvglHold:> 10110 Trig: Free Run Avg|HoId >10110
#IFGain:Low #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dB/div Ref -20.00 dBm 10 dB/div Ref 20.00 dBm
Log——7 Log——7
CenterFreq| CenterFreq|
400 1.732500000 GHz| 000 WWM‘—M“ 1.732500000 GHz|
o
o o Y o
~ N Pl ‘\M
7 S o i,
pre) o, o
i it el |
L™ “’%“
El | o
[Center 1.733 GHz Span 1 MHz| CFStep [Center 1.733 GHz Span 1 MHz| CFStep
f#¥Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHz f#¥Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms| 100,000 kHz
Auto Man P : Auto Man
Occupied Bandwidth Total Power -32.6 dBm Occupied Bandwidth Total Power 19.8 dBm
244.06 kHz — 242.74 kHz —
Transmit Freq Error 152 Hz OBW Power 99.00 % 0 Hz| Transmit Freq Error 572 Hz OBW Power 99.00 % 0 Hz|
x dB Bandwidth 306.6 kHz xdB -26.00 dB x dB Bandwidth 309.4 kHz xdB -26.00 dB

sTATUS

GSM-AWS Band

UL Input

GSM-AWS Band UL Output
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Agilent Spectrum Analyzer - Occupied BW Agilent Spectrum Analyzer - Occupied BW
X RC | R - 0 [11:15:38AM Aug06, 2024 RL_ | RF B N 11:32:00 AM Aug06, 2024
Center Freq 2.132500000 GHz Center Freq: 2.132500000 GHz Radio Std: None quency Center Freq 2.132500000 GHz Cel 32500000 GHz Radio Std: None quency
T Trig:Free Run AvglHold:>10/10 T Trig:Free Run AvglHold:>10/10
#IFGain:Low #Atten: 10 dB Radio Device: BTS #IFGain:Low #Atten: 30 dB Radio Device: BTS
10 dBidiv____Ref -20.00 dBm 10 aBidiv___Ref 10.00 dBm
Log——T Log——T
CenterFreq| CenterFreq|
400 2 GHz| 100 2 GHz|
e ot
0 a A7) 0 |
7 . 7 N
v fona il o
PURERS g st Ly oty do, "W %‘\
4 Mgt Pty b, A
[Center 2.133 GHz Span 1 MHz| CF st [Center 2.133 GHz Span 1 MHz| CF st
[{Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms] 400 o [{Res BW 3 kHz #VBW 10 kHz Sweep 136.1 ms] 400 o
Auto Man| . . Auto Man|
Occupied Bandwidth Total Power -34.1 dBm Occupied Bandwidth Total Power -4.43 dBm
246.16 kHz reqGifec 242.83 kHz reqGifec
Transmit Freq Error 249 Hz OBW Power 99.00 % 0 Hz| Transmit Freq Error 1.383 kHz OBW Power 99.00 % 0 Hz|
x dB Bandwidth 313.8 kHz x dB -26.00 dB x dB Bandwidth 309.2 kHz x dB -26.00 dB
s starus s starus
GSM-AWS Band DL Input

GSM-AWS Band DL Output
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