Report No.: NCT23030626XE

9 6dB Bandwidth Measurement

Test Requirement

Test Method

Test Limit

9.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz

9.2 Test Result

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

Systems using digital modulation techniques may operate in the 902-928
MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands. The minimum 6 dB

bandwidth shall be at least 500 kHz.

Hotline: 400-8868-419

Fax: 86-755-27790922

-6dB Occupy Bandwidth (MHz)
Test CH
802.11b 802.11g 802.11n(HT20) | 802.11n(HT40) | Limit(KHz) Result
Lowest 9.13 16.42 17.64 /
Middle 9.13 16.41 17.63 / >500 Pass
Highest 10.04 16.44 17.64 /
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Report No.: NCT23030626XE

802.11b Low Channel

e Keysight Spectrum Analyzer - Occupied BW

500 AC |

[ RL RF
Center Freq 2.412000000 GHz

#FGain:Low

Ref Offset 4.87 dB
Ref 24.74 dBm

Center 2.412 GHz
“Res BW 100 kHz

Occupied Bandwidth

—»— Trig: Free Run

| SENSE:INT] |

| 06:17:20 PMJul 31,2023

Center Freq: 2.412000000 GHz

#Atten: 40 dB

#VBW 300 kHz

Total Power

10.898 MHz

Transmit Freq Error
x dB Bandwidth

MSG ESTATUS

-45.974 kHz
9.130 MHz

x dB

% of OBW Power

Radio Std: None Frequency

Avg[Hold: 10/10

Radio Device: BTS

CenterFreq
2.412000000 GHz

Span 30 MHz

Sweep 2.933 ms CRatEn

3.000000 MHz

Man
20.5 dBm

Freq Offset
99.00 % e

-6.00 dB

802.11b Middle Channel

e Keysight Spectrum Analyzer - Occupied BW

i RL RE [50Q AC |
Center Freq 2.437000000 GHz

#FGain:Low

—»— Trig: Free Run

Ref Offset 4.71 <B
Ref 18.42 dBm

Center 2.437 GHz
“Res BW 100 kHz

Occupied Bandwidth

[ SENSEINT] [

| 06:41:31 PMJul 31,2023

Center Freq: 2.437000000 GHz

#Atten: 40 dB

#VBW 300 kHz

Total Power

11.117 MHz

Transmit Freq Error
x dB Bandwidth

-142.91 kHz
9.133 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg[Hold: 10/10

Radio Device: BTS

CenterFreq
2.437000000 GHz

20.1 dBm

99.00 %
-6.00 dB

Hotline: 400-8868-419

Fax: 86-755-27790922
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802.11b High Channel

e Keysight Spectrum Analyzer - Occupied BW

500 AC |

[ RL RF
Center Freq 2.462000000 GHz

#FGain:Low

Ref Offset 4.73 dB
Ref 22.46 dBm

Center 2.462 GHz
“Res BW 100 kHz

Occupied Bandwidth

—»— Trig: Free Run

| SENSE:INT] |

| 06:35:20 PMJul 31,2023

Center Freq: 2.462000000 GHz

#Atten: 40 dB

#VBW 300 kHz

Total Power

11.349 MHz

Transmit Freq Error
x dB Bandwidth

MSG ESTATUS

-67.852 kHz
10.04 MHz

x dB

% of OBW Power

Radio Std: None Frequency

Avg[Hold: 10/10

Radio Device: BTS

CenterFreq
2.462000000 GHz

Span 30 MHz

Sweep 2.933 ms CRatEn

3.000000 MHz

Man
19.0 dBm

Freq Offset
99.00 % e

-6.00 dB

802.11g Low Channel

e Keysight Spectrum Analyzer - Occupied BW

i RL RE 500 AC |
Center Freq 2.412000000 GHz

#FGain:Low

—»— Trig: Free Run

Ref Offset 4.87 dB
Ref 22.74 dBm

Center 2.412 GHz
“Res BW 100 kHz

Occupied Bandwidth

| SENSE:INT] |

| 06:45:22 PMJul 31,2023

Center Freq: 2.412000000 GHz

#Atten: 40 dB

#VBW 300 kHz

Total Power

16.440 MHz

Transmit Freq Error
x dB Bandwidth

-4.602 kHz
16.42 MHz

% of OBW Power
x dB

Radio Std: None Frequency

Avg|Hold:>10/10

Radio Device: BTS

CenterFreq
2.412000000 GHz

21.6 dBm

99.00 %
-6.00 dB

Hotline: 400-8868-419

Fax: 86-755-27790922
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802.11g Middle Channel

e Keysight Spectrum Analyzer - Occupied BW
RE__ 500 AC | [ [

[ RL
Center Freq 2.437000000 GHz

#FGain:Low

SENSE:INT] [
Center Freq: 2.437000000 GHz

—»— Trig: Free Run Avg|Hold:>10/10
#Atten: 40 dB

[06:50:08 PM Jul 31, 2023
Radio Std: None

Frequency
Radio Device: BTS

Ref Offset 4.71 <B
Ref 2242 dBm

CenterFreq
2.437000000 GHz

Center 2.437 GHz

Span 30 MHz
“Res BW 100 kHz

Sweep 2.933 ms CRatEn

3.000000 MHz
Man

#VBW 300 kHz
Occupied Bandwidth
16.428 MHz

-3.425 kHz
16.41 MHz

Total Power 21.2 dBm

Freq Offset

Transmit Freq Error Wi

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB

802.11g High Channel

e Keysight Spectrum Analyzer - Occupied BW
500 AC | [ [

[ RL RF
Center Freq 2.462000000 GHz

#FGain:Low

SENSE:INT| [
Center Freq: 2.462000000 GHz

—»— Trig: Free Run Avg[Hold: 10/10
#Atten: 40 dB

[06:53:27 PM Jul 31, 2023
Radio Std: None

Frequency
Radio Device: BTS

Ref Offset 4.73 ¢B
Ref 16.46 dBm

CenterFreq
2.462000000 GHz

Center 2.462 GHz

#Res BW 100 kHz

Occupied Bandwidth

#VBW 300 kHz

Total Power

Span 30 MHz
Sweep 2.933 ms

20.2 dBm

CF Step
3.000000 MHz
Man

16.455 MHz

-8.929 kHz
16.44 MHz

Freq Offset

Transmit Freq Error Wi

x dB Bandwidth

% of OBW Power
x dB

99.00 %
-6.00 dB
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802.11n20 Low Channel

s Keysight Spectrum Analyzer - Occupied BW ==

i R RE 500 AC | [ | SENSENT] [ [06:57:36 PMJul 31, 2023
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency

—»— Trig: Free Run Avg[Hold: 10/10
#FGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 4.87 dB
Ref 16.74 dBm

CenterFreq
2.412000000 GHz

Center 2412 GHz ) ‘ ' l ) " Span 30 MHzZ|

#Res BW 100 kHz #VBW 300 kHz Sweep 2.933ms iy

3.000000 MHz
Man

Occupied Bandwidth Total Power 20.5 dBm

17.594 MHz Freq Offset
Transmit Freq Error -7.585 kHz % of OBW Power  99.00 % Dkl
x dB Bandwidth 17.64 MHz x dB .00 dB

MSG ESTATUS

802.11n20 Middle Channel

s Keysight Spectrum Analyzer - Occupied BW (=R ==
ixi RL RE__ [500Q AC | | | SENSE:INT] [ [07:01:22 PM Jul 31, 2023
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
—»— Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 40 dB Radio Device: BTS

Ref Offset 4.71 <B
Ref 16.42 dBm

CenterFreq
2.437000000 GHz

Center 2.437 GHz
“Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth Total Power 20.2 dBm
17.591 MHz

Transmit Freq Error -554 Hz % of OBW Power 99.00 %
x dB Bandwidth 17.63 MHz x dB -6.00 dB
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802.11n20 High Channel
' Keysight Spectrum Analyzer - Occupied BW (=R ==
[ RE 500 AC | [ [ SENSEINT] I [07:04:50 PMJul 31, 2023
Center Freq 2.462000000 GHz Center Freq: 2.462000000 GHz

—»— Trig: Free Run
#Atten: 40 dB

Radio Device: BTS
Ref Offset 4.73 <B

Radio Std: None

Frequency
Avg[Hold: 10/10
#IFGain:Low

CenterFreq
2.462000000 GHz

Center 2.462 GHz
“Res BW 100 kHz

#VBW 300 kHz
Occupied Bandwidth Total Power

19.3 dBm
17.610 MHz Freq Offset
% of OBW Power

-8.773 kHz 99.00 %

0Hz
17.64 MHz x dB -6.00 dB

Transmit Freq Error
x dB Bandwidth
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10 Maximum Peak Output Power

Test Requirement
Test Method
Test Limit

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

Regulation 15.247 (b)(3), For systems using digital modulation in the 902-
928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1 Watt. As an
alternative to a peak power measurement, compliance with the one Watt
limit can be based on a measurement of the maximum conducted output
power.

10.1 Test Procedure

The maximum peak conducted output power may be measured using a broadband peak RF power

meter. The power meter shall have a video bandwidth that is greater than or equal to the DTS

bandwidth and shall utilize a fast-responding diode detector.

10.2 Test Result

Maximum Peak Output Power (dBm)

Limit
802.11b 802.11g 802.11n20 802.11n40
Low Channel 17.64 15.30 15.30 / 1W(30dBm)
Middle Channel 17.51 16.15 15.45 / 1W(30dBm)
High Channel 16.77 15.58 15.52 / 1W(30dBm)
Note:

1. For power test the duty cycle is 100% in continous transmitting mode;

2. TX means Transmit, RX means Receive.

Hotline: 400-8868-419

Fax: 86-755-27790922
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11 Power Spectral density

Test Requirement
Test Method
Test Limit

11.1 Test Procedure

FCC CFRA47 Part 15 Section 15.247
ANSI C63.10:2013

Regulation 15.247(f) The power spectral density conducted from the
intentional radiator to the antenna due to the digital modulation

operation of the hybrid system, with the frequency hopping operation
turned off, shall not be greater than 8 dBm in any 3 kHz band during

any time interval of continuous transmission.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2. Set the spectrum analyzer: RBW = 3kHz. VBW = 10kHz, Span = 1.5 times the DTS channel bandwidth(6

dB bandwidth). Sweep = auto; Detector Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the peaks
of the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit this plot.

11.2 Test Result

Power Spectral density (dBm/3kHz)

Limit
802.11b 802.11g 802.11n20 802.11n40
Low Channel -7.29 -16.97 -18.78 / 8dBm/3kHz
Middle Channel -7.72 -16.82 -18.74 / 8dBm/3kHz
High Channel -8.81 -17.00 -18.69 / 8dBm/3kHz

Hotline: 400-8868-419

Fax: 86-755-27790922
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802.11b Low Channel

e Keysight Spectrum Analyzer - Swept SA

|50 A

[ SENSEINT] I [11:14:08 AM Aug 02, 2023

ixi RL RE I —
Center Freq 2.412000000 GHz - #Avg Type: RMS
PNO: Fast ~—— 1rig: FreeRun Avg[Hold: 10/10

IFGain:Low Atten: 18 dB

Mkr1 2.411 264 GHz
Ref Offset 487 dB
Ref 12.74 dBm -7.295 dBm

2.420559000 GHz

CF Step
1.711800 MHz
Auto Man

Freq Offset
0Hz

‘ I | l 47777 Scale Type

Center 2.412000 GHz . Span 17.12 MHz Lin

#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.805 s (1001 pts) |

802.11b Middle Channel

e Keysight Spectrum Analyzer - Swept SA

ixi RL RE | [ SENSEINT] I - [11:15:31 AM Aug 02, 2023
Center Freq 2.43 ] #Avg Type: RMS 6|
—»— Trig: Free Run Avg[Hold: 10/10
IFGain:Low Atten: 16 dB
Ref Offset 471 dB Mkr1 2.436 279 GHz
Ref 10.42 dBm -7.716 dBm

2.445586750 GHz

CF Step
1.717350 MHz
Auto Man

Freq Offset
0Hz

I ] @7777 Scale Type

Center 2.437000 GHz Span 17.17 MHz Lin

#Res BW 3.0 kHz #VBW 10 kHz Sweep 1.811s (1001 pt |
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802.11b High Channel

e Keysight Spectrum Analyzer - Swept SA

500 A

ixi RL RE | | SENSEINT] [ - [11:17:46 AM Aug 02, 2023
Center Freq 2.462000000 GHz - #Avg Type: RMS

PNO: Fast ~—— 1rig: FreeRun Avg[Hold: 10/10
IFGain:Low Atten: 16 dB

Ref Offset4.73 dB
Ref 10.46 dBm

2.470712000 GHz

CF Step
1.742400 MHz
|| Auto Man

Freq Offset
0Hz

I |
Scale Type

Span 17.42 MHz Lin

#VBW 10 kHz Sweep 1.837 s (1001 pts) |

802.11g Low Channel

e Keysight Spectrum Analyzer - Swept SA

|50 A

e RL R | [ SENSEINT] [ N [12:14:54 PM Aug 02, 2023
Center Freq 2.412000000 GHz - #Avg Type: RMS

PNO: Fast ~—— 1rig: FreeRun Avg[Hold: 10/10
IFGain:Low Atten: 6 dB

Mkr1 2.417 591 GHz
Ref Offset 4.87 dB
Reef -0?;6 dBm -16.970 dBm

2.424765000 GHz

CF Step
2553000 MHz
Auto Man

Freq Offset
0Hz

‘ ] [ l 477 : 1 Scale Type

Center 2.41200 GHz Span 25.53 MHz Lin

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.692 s (1001 pts) |
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802.11g Middle Channel

e Keysight Spectrum Analyzer - Swept SA

[500 A

ixi RL RE | | SENSEINT] [ - [12:24:24 PMAug 02, 2023
Center Freq 2.437000000 GHz - #Avg Type: RMS

PNO: Fast ~—— 1rig: FreeRun Avg[Hold: 10/10
IFGain:Low Atten: 6 dB

Mkr1 2.438 860 GHz
Ref Offset4.71 dB
Reef -(fgs dBm -16.824 dBm

2.449737250 GHz

CF Step
2547450 MHz
Auto Man

Freq Offset
0Hz

‘ ] [ l 477 : 1 Scale Type

Center 2.43700 GHz Span 25.47 MHz Lin

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.636 s (1001 pts) |

802.11g High Channel

e Keysight Spectrum Analyzer - Swept SA

500 A

e RL R | [ SENSEINT] [ N [12:25:55 PM Aug 02, 2023
Center Freq 2.462000000 GHz - #Avg Type: RMS

PNO: Fast ~—— 1rig: FreeRun Avg[Hold: 10/10
IFGain:Low Atten: 6 dB

Mkr1 2.469 107 GHz
Ref Offset4.73 dB
Reef -0?54 dBm -17.000 dBm

2474781500 GHz

CF Step
2556300 MHz
Auto Man

Freq Offset
0Hz

| ] gii B o

Center 2.46200 GHz Span 25.56 MHz Lin

#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.695 s (1001 pts) |
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Hotline: 400-8868-419

802.11n20 Low Channel

e Keysight Spectrum Analyzer - Swept SA

[500 A | SENSEINT] [ -
#Avg Type: RMS
Avg[Hold: 10/10

[12:32:34 PM Aug 02, 2023

|
2000000 GHz
PNOQ: Fast —»—
IFGain:Low

ixi RL RE
Center Freq 2.41 .
Trig: Free Run

Atten: 6 dB

Mkr1 2.417 288 GHz

Ref Offset 487 dB -18.781 dBm

Ref -0.26 dBm

Center 2.41200 GHz Span 26.84 MHz

#Res BW 3.0 kHz #VBW 10 kHz Sweep

2.425421250 GHz

CF Step
2684250 MHz

Auto Man

Freq Offset
0Hz

JE—
Scale Type

Lin

2.830 s (1001 pts) |

802.11n20 Middle Channel

e Keysight Spectrum Analyzer - Swept SA

| SENSEINT] [ -
#Avg Type: RMS
Avg[Hold: 10/10

[12:31:01 PM Aug 02, 2023

ixi RL RE |
Center Freq 2.43 .
Trig: Free Run

Atten: 6 dB

PNOQ: Fast —»—
IFGain:Low

Mkr1 2.4.

Ref Offset4.71 dB -18.739 dBm

Ref -0.58 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

Span 26.81 MHz

#VBW 10 kHz Sweep

Auto

2.450407000 GHz

CF Step
2681400 MHz
Man

Freq Offset
0Hz

JE—
Scale Type

Lin

2.827 s (1001 pt |

Fax: 86-755-27790922
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802.11n20 High Channel

e Keysight Spectrum Analyzer - Swept SA

|
00 GHz

PNOQ: Fast —»—

IFGain:Low

Ref Offset4.73 dB
Ref -0.54 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

#VBW 10 kHz

[ SENSE:INT] I

[12:27:59 PM Aug 02, 2023

#Avg Type: RMS
Trig: Free Run Avg[Hold: 10/10

Atten: 6 dB

Mkr1 2.456 326 GHz
-18.690 dBm

Span 26.89 MHz

Sweep 2.835 s (1001 pts)

4

|| Auto

w__-=__u_@_|@_|

2.475445250 GHz

CF Step
2689050 MHz
Man

Freq Offset
0Hz

Scale Type

Lin

Hotline: 400-8868-419

Fax: 86-755-27790922
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12 Antenna Application

12.1 Antenna Requirement

For intentional device, according to FCC 47 CFR Section 15.203, an intentional
radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. And according to FCC 47 CFR
Section 15.247 (b), if transmitting antennas of directional gain greater than 6dBi are
used, the power shall be reduced by the amount in dB that the directional gain of the
antenna exceeds 6dBi.

12.2 Result

The EUT’S antenna, permanent attached antenna, is internal External Antenna. The
antenna’s gain is 3.42dBi and meets the requirement.
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13 Test Setup & EUT Photos

Reference to the attachment for details.

*%x%*xTHE END REPORT*****x
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