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[ Keysight Spectrum Analyzer - Occupied BW
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Occupied BW

T, ALTGN AUTO __[10:46:50 AM Mar02, 2022

RL RF 5 AC S
Center Freq 2.437000000 GHz Center 437000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100

—-—
FAFGain:Low EAtten: 40 dB Radio Device: BTS
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Ref 30.00 dBm
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ICenter 2437 GHz
‘Res BW 510 kHz #VBW 2 MHz

Occupied Bandwidth Total Power 18.7 dBm
36.030 MHz

Transmit Freq Error 50.251 kHz % of OBW Power 99.00 %

x dB Bandwidth 40.94 MHz xdB -26.00 dB

G STATUS
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R RF C 1GN AUTO 10:50:12 AM Mar02, 2022
, Radio Std: None Frequency
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iCenter 2437 GHz
‘Res BW 510 kHz #/BW 2 MHz

Occupied Bandwidth Total Power 19.5 dBm
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Transmit Freq Error 68.223 kHz % of OBW Power 99.00 %

x dB Bandwidth 40.41 MHz x dB -26.00 dB
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Address: Unit D/E of 9/F and 16/F, Block A, Building 6, Baoneng science and technology park, Longhua district, Shenzhen, China

Tel: +86-755-28230888
UTTR-RF-RSS247-V1.1

Fax: +86-755-28230886 E-mail: info@uittlab.com http://www.uttlab.com



http://www.uttlab.com/

Unl énTrUSt Page 58 of 133 Report No.: 211230011RFC-3

IEEE 802.11n-HT40 Chain 0 2452

Occupied BW
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Frequency

RL RF 5 AC S
Center Freq 2.452000000 GHz Center 452000000 GHz Radio Std: None
Trig: Free Run AvglHold: 1001100

—-—
FAFGain:Low EAtten: 40 dB Radio Device: BTS
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Center 2452 GHz
‘Res BW 510 kHz #VBW 2 MHz

Occupied Bandwidth Total Power 18.6 dBm
36.145 MHz

Transmit Freq Error 41.899 kHz % of OBW Power 99.00 %

x dB Bandwidth 40.45 MHz xdB -26.00 dB
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[ Keysight Spectrum Analyzer - Occupied BW ==
R RF C 1GN AUTO 10:55:54 AM Mar(02, 2022
, Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold: 100/100
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Transmit Freq Error -3.150 kHz % of OBW Power 99.00 %
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5.5POWER SPECTRAL DENSITY

Test Requi t: FCC 47 CFR Part 15 Subpart C Section 15.247 (e)
est Requirement:  255.247 Issue 2, Section 5.2(b)

Test Method: ANSI C63.10-2013 Clause 11.10.3

Limit: For digitally modulated systems, the power spectral density conducted from the
intentional radiator to the antenna shall not be greater than 8dBm in any 3kHz band
during any time interval of continuous transmission.

Test Procedure: Method AVGPSD-1 uses trace averaging with EUT transmitting at full power throughout
each sweep.

The following procedure may be used when the maximum (average) conducted output
power was used to determine compliance to the fundamental output power limit. This is
the baseline method for determining the maximum (average) conducted PSD level. If
the instrument has a power averaging (rms) detector, then it must be used; otherwise,
use the sample detector. The EUT must be configured to transmit continuously (D =
98%), or else sweep triggering/signal gating must be implemented to ensure that
measurements are made only when the EUT is transmitting at its maximum power
control level (no transmitter OFF time to be

considered):

a) Set instrument center frequency to DTS channel center frequency.

b) Set span to at least 1.5 times the OBW.

c) Set RBW to: 3 kHz < RBW =< 100 kHz.

d) Set VBW = [3 X RBW].

e) Detector = power averaging (rms) or sample detector (when rms not available).

f) Ensure that the number of measurement points in the sweep 2[2 X span/RBW].
g) Sweep time = auto couple.

h) Employ trace averaging (rms) mode over a minimum of 100 traces.

i) Use the peak marker function to determine the maximum amplitude level.

j) If the measured value exceeds requirement, then reduce RBW (but no less than 3
kHz) and

repeat (note that this may require zooming in on the emission of interest and reducing

the span
to meet the minimum measurement point requirement as the RBW is reduced).

Test Setup: Refer to section 4.5.3 for details.
Instruments Used: Refer to section 3 for details
Test Results: Pass
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Result Result Limit .
Test Mode Antenna Channel [dBm/30kHZ] [dBm/3kHz] [dBm/3kHz] Verdict
Chain 0 2412 -5.71 -15.71 <8 PASS
Chain 1 2412 -5.77 -15.77 <8 PASS
Chain 0 2437 -5.79 -15.79 <8 PASS
IEEE 802.11b Chain 1 2437 -5.75 -15.75 <8 PASS
Chain 0 2462 -5.50 -15.50 <8 PASS
Chain 1 2462 -5.75 -15.75 <8 PASS
Chain 0 2412 -11.38 -21.38 <8 PASS
Chain 1 2412 -11.26 -21.26 <8 PASS
Chain 0 2437 -11.44 -21.44 <8 PASS
IEEE 802.119 Chain 1 2437 -11.45 -21.45 <8 PASS
Chain 0 2462 -11.27 -21.27 <8 PASS
Chain 1 2462 -11.17 -21.17 <8 PASS
Chain 0 2412 -11.55 -21.55 <8 PASS
Chain 1 2412 -11.20 -21.20 <8 PASS
total 2412 -8.36 -18.36 <8 PASS
Chain 0 2437 -12.03 -22.03 <8 PASS
IEEE 802.11n-HT20 Chain 1 2437 -11.67 -21.67 <8 PASS
Total 2437 -8.84 -18.84 <8 PASS
Chain 0 2462 -11.57 -21.57 <8 PASS
Chain 1 2462 -11.52 -21.52 <8 PASS
Total 2462 -8.53 -18.53 <8 PASS
Chain 0 2422 -14.48 -24.48 <8 PASS
Chain 1 2422 -14.97 -24.97 <8 PASS
Total 2422 -11.71 -21.71 <8 PASS
Chain 0 2437 -14.62 -24.62 <8 PASS
IEEE 802.11n-HT40 Chain 1 2437 -14.73 -24.73 <8 PASS
Total 2437 -11.66 -21.66 <8 PASS
Chain 0 2452 -14.76 -24.76 <8 PASS
Chain 1 2452 -14.89 -24.89 <8 PASS
Total 2452 -11.81 -15.71 <8 PASS

Result{dBm/3kHz] = Result{dBm/30kHz]-10*log10(30/3)
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The test plots as follows:

Page 61 of 133

Report No.: 211230011RFC-3

IEEE 802.11b_Chain 0 2412

[ Keysight Spectrum Analyzer - Swept A
RL 3 00 AC

00:47:56 AM Mar2,

Center Freq2.41D[]0 GHz 2Avg TVPE;EM§ )
PHO: Fast —— Avg|Hold: 100100

IFGain:Low

Trig: Free Run
#Atten: 20 dB
Mkr1 2.411 20 GHz

Ref Offset 8.58 dB -5.707 dBm

Ref 18.58 dBm

#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Span 40.00 MHz ||

CenterFreq
2412000000 GHz,

StartFreq
2.392000000 GHz

Stop Freq
2432000000 GHz

STATUS

IEEE 802.11b_Chain 1_2412

== Keysight Spectrum Analyzer - Swept S&

RL RF 509 AC ALIGN AUTO
Center Freq 2.412000000 GHz #Avg Type: RMS
AvglHold: 1001100

PNO: Fast ——
IFGain:Low

Trig: Free Run
SAtten: 20 dB

Ref Offset8.56 dB
Ref 18.56 dBm

Center 2.41200 GHz

#VBW 100 kHz* Sweep $4.47 ms (1001 pts)

Mkr1 2.412 64 GHz
-5.774 dBm|

Span 40.00 MHz|

CenterFreq
2412000000 GHz

StartFreq
2392000000 GHz|

Log Lin
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IEEE 802.11b_Chain 0 2437

#Avg Type: RMS
nrest b Trig: Free Run Avg|Hold: 1001100
IFGain:Low £Atten: 20 dB

Mkr1 2.437 76 GHZ
Rer 18.55 dBm -5.788 dBm

CenterFreq
2437000000 GHz,

Stop Freq

Center 2.43700 GHz Span 40.00 MHz [l Lin
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

STATUS

IEEE 802.11b_Chain 1_2437

[ Keysight Spectrum Analyzer - Swept SA

Fvg Type:
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1
IFGain:Low #Atten: 20 dB
Ref Offset 53 dB Mkr1 2.437 64 GHz LTS
Ref 18.53 dBm -5.753 dBm,
CenterFreq
2437000000 GHz|
EEmE——

StartFreq
2417000000 GHz|
==

StopFreq
2.457000000 GHz

Span 40.00 MHz |5 Lin
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Juss STATUS
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IEEE 802.11b_Chain 0 2462

#Avg Type: RMS
nrest b Trig: Free Run Avg|Hold: 1001100
IFGain:Low £Atten: 20 dB

. Mkr1 2.462 72 GHZ
Rer 1857 dBm -5.502 dBm

CenterFreq
2462000000 GHz,

Stop Freq

Span 40.00 MHz |5 Lin
Sweep 54.47 ms (1001 pts)

STATUS

IEEE 802.11b_Chain 1_2462

[ Keysight Spectrum Analyzer - Swept SA

Fvg Type:
PNO: Fast —»— 1rig: Free Run Avg|Hold: 1
IFGain:Low #Atten: 20 dB
Ref Offset 852 dB Mkr1 2.462 72 GHz LTS

Ref 18.52 dBm -5.754 dBm
CenterFreq
2462000000 GHz|
| s
StartFreq
2442000000 GHz|
==

StopFreq
2.482000000 GHz

Span 40.00 MHz |5 Lin
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Juss STATUS
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IEEE 802.11g Chain 0 2412

[ Keysight Spectrum Analyzer - Swept A

10:06:

RL RF 500 AC SENSE:IN ALIGN AUTO
Center Freq 2.412000000 GHz . #Avg Type: RMS
PHO: Fost Trig: Free Run Avg|Hold: 1001100

=
IFGain:Low £Atten: 20 dB

Mkr1 2.411 36 GHZ
Rer 18,08 dBm -11.383 dBm

CenterFreq
2412000000 GHz,

StartFreq

2392000000 GHz,
I L

Stop Freq
2.432000000 GHz

Center 2.41200 GHz Span 40.00 MHz ||
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

STATUS

|EEE 802.11g_Chain 1_2412
== Keysight Spectrum Analyzer - Swept S&

RL RF 50Q AC SENSE:IN ALIGN AUTO 10: —
Center Freq 2.412000000 GHz ] #Avg Type: RMS
PNO: Fast ~—»— 11ig: Free Run Avg|Hold: 100/100 4 H
IFGain:Low #Atten: 20 dB Al
Mkr1 2.412 60 GHz| [
Ref Offset 8.66 dB
:7; idiv. Ref 18,66 dBm -11.256 dBm

CenterFreq
2412000000 GHz

StartFreq
2392000000 GHz|

f 'W,'.WWL'(,'J‘#I;W.'»'\‘JI‘N\

StopFreq
2.432000000 GHz

Span 40.00 MHz |55 Lin
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Juss STATUS
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IEEE 802.11g Chain 0 2437

10:08:17 A

AL R[50 AC
Center Freq 2.437000000 GHz .

o Trig: Free Run

1FGain:Low #Atten: 20 dB

Ref Offset8.65 dB
Ref 18.65 dBm

Center 2.43700 GHz
HRes BW 30 kHz #VBW 100 kHz*

#Avg Type: RMS
Avg|Hold: 100100

Mkr1 2.437 28 GHz
-11.436 dBm)

CenterFreq
2437000000 GHz,

Stop Freq

Span 40.00 MHz |5 Lin
Sweep 54.47 ms (1001 pts)

STATUS

== Keysight Spectrum Analyzer - Swept S&

|EEE 802.11g_Chain 1_2437

7

10:18;

Center Freq X 3 0[)0 GHz

PNO: Fast =—»— 1rig: Free Run
IFGain:Low #Atten: 20 dB

Ref Offset8.63 dB
Ref 18.63 dBm

#VBW 100 kHz*

#Avg Type:
AvglHold: 1

Mkr1 2.436 64 GHz ST
-11.447 dBm

CenterFreq
2437000000 GHz|
| s

StartFreq
2417000000 GHz|
==

StopFreq
2.457000000 GHz

Span 40.00 MHz |5 Lin
Sweep 54.47 ms (1001 pts)

STATUS
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IEEE 802.11g Chain 0 2462

10:10:01 AM Mar(2, 20

RL R [s0a AC SENSEIN
Center Freq 2.462000000 GHz . #Avg Type: RMS
rost - Trig: Free Run Avg|Hold: 100100

IFGain:Low SAtten: 20 dB

. Mkr1 2.461 32 GHZ
Rer 1857 dBm -11.272 dBm

CenterFreq
2462000000 GHz,

..vw'r.'fﬂ;\ﬂr.'l‘.‘JW\'n't A R pE——
Stop Freq

Center 2.46200 GHz Span 40.00 MHz [l Lin
#Res BW 30 kHz #VBW 100 kHz* Sweep 54.47 ms (1001 pts)

STATUS

|EEE 802.11g_Chain 1_2462

== Keysight Spectrum Analyzer - Swept S&

R 10:20;

Center Freq 2.462000000 GHz } #Avg Type:
PNO: Fast ~—»— 11ig: Free Run Avg|Hold: 1
IFGain:Low SAtten: 20 dB

Mkr1 2.461 36 GHZ RSCe
Ref Offset8.62 dB
Ref 18.62 dBm 11.170 dBm

CenterFreq
2462000000 GHz|
| s

StartFreq
2442000000 GHz|
==

StopFreq
2.482000000 GHz

Span 40.00 MHz |5 Lin
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Juss STATUS
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IEEE 802.11n-HT20 Chain 0 2412

[ Keysight Spectrum Analyzer - Swept A

AL T 500 _AC ALIGH AUTO
Center Freq 2.412000000 GHz . #Avg Type: RMS
Dot Fost —p Trig: Free Run Avg|Hold: 100100

IFGain:Low SAtten: 20 dB

Mkr1 2.411 36 GHZ
Rer 13.56 dBm -11.554 dBm

CenterFreq
2412000000 GHz,

StartFreq

g Wity
Stop Freq
2432000000 GHz

i
Ay ol

Center 2.41200 GHz Span 40.00 MHz ||
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

IEEE 802.11n-HT20 Chain 1_2412
== Keysight Spectrum Analyzer - Swept S&

RL RF 50Q AC SENSE:INT) ALIGN AUTO 10:28: m—
Center Freq 2.412000000 GHz ] #Avg Type: RMS
PNO: Fast ~—»— 11ig: Free Run Avg|Hold: 100/100 4 H
IFGain:Low #Atten: 20 dB Al
MKr1 2.410 72 GHz Aol
Ref Offset87 dB
:7; idiv. Ref 18.70 dBm -11.197 dBm

CenterFreq
2412000000 GHz

StartFreq
2392000000 GHz|

StopFreq
2.432000000 GHz

Span 40.00 MHz |55 Lin
#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Juss STATUS
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IEEE 802.11n-HT20 Chain 0_2437

[ Keysight Spectrum Analyzer - Swept A

10:30:43 AM Mar2,

RL RF 500 AC ALIGN AU
Center Freq 2.437000000 GHz . #Avg Type: RMS
PO Tost —p Trig: Free Run Avg|Hold: 1001100

IFGain:Low #Atten: 20 dB 3
Mkr1 2.435 76 GHz
Ref Offset 8.66 dB

Ref 18.66 dBm -12.029 dBm

2417000000 GHz
W\W{.‘.IJM"'J[‘J‘.Wl"t’ﬁ','J‘,\l'i

CenterFreq
2437000000 GHz,

StartFreq

Stop Freq
2457000000 GHz

#VBW 100 kHz* Sweep 54.47 ms (1001 pts)

Center 2.43700 GHz Span 40.00 MHz ||

STATUS

IEEE 802.11n-HT20_Chain 1_2437

== Keysight Spectrum Analyzer - Swept S&

10

Center Freq 2.437000000 GHz T hwTypeRws
PNO: Fast ~—»— 11ig: Free Run Avg|Hold: 100/100
IFGain:Low #Atten: 20 dB
_ Mkr1 2.435 76 GHz
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Ref 18.67 dBm -11.669 dBm

il N).’-‘.-!.W\""’Jl} I

Span 40.00 MHz|
#VBW 100 kHZ* Sweep 54.47 ms (1001 pts)

CenterFreq
2437000000 GHz

StartFreq
2417000000 GHz|

StopFreq
2.457000000 GHz

Log Lin
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IEEE 802.11n-HT20 Chain 0 2462

[ Keysight Spectrum Analyzer - Swept A
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== Keysight Spectrum Analyzer - Swept S&
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IEEE 802.11n-HT40 Chain 0_2437
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IEEE 802.11n-HT40 Chain 0 2452
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5.6 CONDUCTED OUT OF BAND EMISSION
Test Requirement: FCC 47 CFR Part 15 Subpart C Section 15.247(d)
*  RSS-247 Issue 2, Section 5.5

Test Method: ANSI C63.10-2013 Clause 11.11

Limit: In any 100kHz bandwidth outside the frequency bands in which the spread spectrum
intentional radiator in operating, the radio frequency power that is produced by the
intentional radiator shall be at least 30dB below that in the 100kHz bandwidth within the
band that contains the highest level of the desired power.

Test Procedure: Remove the antenna from the EUT and then connect a low loss RF cable from the
antenna port to the spectrum analyzer.
Use the following spectrum analyzer settings:
Step 1:Measurement Procedure REF
a) Setinstrument center frequency to DTS channel center frequency.
b) Set the span to = 1.5 times the DTS bandwidth.
c) Setthe RBW =100 kHz.
d) Setthe VBW =3 x RBW.
e) Detector = peak.
f)  Sweep time = auto couple.
g) Trace mode = max hold.
h) Allow trace to fully stabilize.
i)  Use the peak marker function to determine the maximum PSD level.
i) Note that the channel found to contain the maximum PSD level can be used to

establish the reference level.

Step 2:Measurement Procedure OOBE
a) Set RBW =100 kHz.
b) SetVBW = 300 kHz.
c) Detector = peak.
d) Sweep = auto couple.
e) Trace Mode = max hold.
f)  Allow trace to fully stabilize.
g) Use the peak marker function to determine the maximum amplitude level.

Note: The cable loss and attenuator loss were offset into measure device as an
amplitude offset.

Test Setup: Refer to section 4.5.3 for details.
Instruments Used: Refer to section 3 for details
Test Results: Pass
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The test plots as follows:
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