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1. Applicant Information

Applicant . G.IT Co.,Ltd.

Address . 87, Macheon-ro, Songpa-gu, Seoul, 05655, Republic of Korea
Telephone No. . +82-2-2189-3353

Personin charge . MinKyu Jeon / mkjeon@gitauto.com

Manufacturer . G.I.T Co.,Ltd.

Address . 87, Macheon-ro, Songpa-gu, Seoul, 05655, Republic of Korea

2. Laboratory Information

Test Laboratory . Lab-T, Inc.

Address 2182-42 Baegok-daero, Mohyeon-myeon, Cheoin-gu, Yongin-si, Gyeonggi-do,
17036, Korea

Telephone No. . +82 31-322-6767

Facsimile No. © +82 31-322-6768

Certificate

FCC Designation No. . KR0159

FCC Registration No. . 133186

IC Site Registration No. : 22000-1
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3. Information About Test Equipment

3.1 Equipment Information

Equipment type

Scan Tool

Equipment model name

G-scan3

Equipment add model name

Frequency range

2412 ~ 2 462 MHz

5180 ~ 5240 MHz /5190 ~ 5 230 MHz
5745 ~5805MHz /5 755 ~5 795 MHz

2402 ~ 2480 MHz

125 kHz transmitter / 433.92 MHz receiver

Modulation type

CCK, OFDM, GFSK, pi/4-DQPSK, 8DPSK, ASK, FSK

Modulation technology

DSSS(802.11b), OFDM(802.11g/n_HT20/ n_HT40)Ne2, F1D, G1D

Power supply DC3.7V
H/W version V1.0
S/W version V1.0

Note:The above EUT information was declared by the manufacturer.
Note2 : 802.11n_HT40 operate only at 5GHz.

3.2 Antenna Information

type PCB Antenna
Antenna 1
gain 4.5 dBi
3.3 Test Frequency
Test Mode : 802.11a/n_HT20
Test frequency (MHz
Test mode a A )
5150 ~ 5 250 5725 ~5 825
Lowest Frequency 5180 5745 -
Middle Frequency 5200 5785 -
Highest Frequency 5 240 5805 -
Test Mode : 802.11n HT40
Test frequency (MHz)
Test mode
5150 ~ 5 250 5725 ~5 825
Lowest Frequency 5190 5755 -
Middle Frequency - - -
Highest Frequency 5230 5795 -

TRF-R-023(00)
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3.4 Worst-Case

802.11a

802.11n_HT20

802.11n_HT40

6 Mbps

MCSO0

MCSO0

Note:The power measurement has been conducted to determine the worst-case mode from all possible combi
nations between available modulations, data rates.

3.5 Tested Companion Device Information

Type

Manufacturer

Model

Note

TRF-R-023(00)
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4. Test Report

4.1 Summary
FCC Part 15E 407
Reference Parameter Clause Status
Transmitter Requirements
15.203 ;
15.407(a) Antenna Requirement 44.1 C
15.407(a) Maximum Conducted Output Power 4.4.2 C
15.407(a) Maximum Power Spectral Density 4.4.3 C
15.403(i) . .
15.407(e) Emission Bandwidth 4.4.4 C
- Occupied Bandwidth 4.4.4 C
15.407(g) Frequency Stability 445 C
15.407(h) Dynamic Frequency Selection 4.4.6 N/A
15.407(b)
15.205(a) Radiated Emission, Band Edge and Restricted bands 4.4.7 C
15.209(a)
15.207(a) Conducted Emissions 448 C
NOTE 1: C =Comply N/C = Not Comply N/T =Not Tested N/A = NotApplicable

* The general test methods used to test this device is ANSI C63.10:2013

4.2 Measurement Uncertainty

Mesurement items Expanded Uncertainty
RF Output Power 1.70 dB (The confidence level is about 95 %, k=2)
Power Spectral Density 1.41 dB (The confidence level is about 95 %, k=2)
Occupied Channel Bandwidth 22.83 kHz (The confidence level is about 95 %, k=2)
Conducted Spurious Emissions 0.44 dB (The confidence level is about 95 %, k=2)
(F;agigtzegnsd%li)rious Emissions 4.56 dB (The confidence level is about 95 %, k=2)
(Fanbd(ieteei g;l)_iuzr)ious Emissions 4.46 dB (The confidence level is about 95 %, k=2)
Conducted emission 4.08 dB (The confidence level is about 95 %, k=2)

TRF-R-023(00)
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4.3 Test Report Version

Test Report No.

Date

Description

TRRFCC18-0005

18.03.14

Initial issue

TRF-R-023(00)
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4.4 Transmitter Requirements

4.4.1 Antenna Requirement

4.4.1.1 Regulation

Accoding to 815.203 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. The use of a
permanently attached antenna or of an antenna that uses a unique coupling to the intentional
radiator shall be considered sufficient to comply with the provisions of this section. The
manufacturer may design the unit so that a broken antenna can be replaced by the user, but the
use of a standard antenna jack or electrical connector is prohibited.

And according to §15.407(a)(1)(2)(3), If transmitting antennas of directional gain greater than 6
dBi are used, both the maximum conducted output power and the peak power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

4.4.1.2 Result

Comply
(The transmitter has a Internal PCB Antenna. The directional peak gain of the antenna is 4.50
dBi.)

TRF-R-023(00) Page: 8/71
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4.4.2 Maximum Conducted Output Power

4.4.2.1 Regulation

According to §15.407(a)(1)(iv) For mobile and portable client devices in the 5.15-5.25 GHz band,
the maximum conducted output power over the frequency band of operation shall not exceed
250 mW provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

According to §15.407(a)(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum
conducted output power over the frequency bands of operation shall not exceed the lesser of
250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

According to §15.407(a)(3) For the band 5.725-5.85 GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W. In addition, the maximum power
spectral density shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band
may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations exclude
the use of point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NIl device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems
employing high gain directional antennas are used exclusively for fixed, point-to-point operations.

4.4.2.2 Measurement Procedure

These test measurement settings are specified in section E of 789033 D02 General UNII Test
Procedures.

4.4.2.2.1 Measurement using a Power Meter (PM)

(i) Measurements may be performed using a wideband RF power meter with a thermocouple
detector or equivalent if all of the conditions listed below are satisfied.
The EUT is configured to transmit continuously or to transmit with a constant duty cycle.

At all times when the EUT is transmitting, it must be transmitting at its maximum power control
level.

The integration period of the power meter exceeds the repetition period of the transmitted
signal by at least a factor of five.

(ii) If the transmitter does not transmit continuously, measure the duty cycle, x, of the transmitter
output signal as described in section II.B.

TRF-R-023(00) Page: 9/ 71
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(iii) Measure the average power of the transmitter. This measurement is an average over both
the on and off periods of the transmitter.

(iv) Adjust the measurement in dBm by adding 10 log (1/x) where x is the duty cycle (e.g., 10 log
(1/0.25) if the duty cycle is 25%).

4.4.2.3 Result

Comply (measurement data : refer to the next page)
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4.4.2.4 Measurement data
Test mode : 802.11a

Average Conducted Output Power(dBm)
Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150~ 5250 12.04 12.09 12.10
5725~ 5850 12.61 12.59 12.50
NOTE1: Since the directional gain of the PCB antenna declared by the manufacturer does not exceed 6.0 dBi ,there was no need

NOTE2 :
NOTES :

to reduce the output power.
We took the insertion loss of the cable loss into consideration within the measuring instrument.
Result : Measured Value + Duty cycle Factor

Test mode : 802.11n_HT20

Average Conducted Output Power(dBm)
Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5 250 11.61 11.69 11.62
5725~ 5850 12.30 12.13 12.10
NOTEL1: Since the directional gain of the PCB antenna declared by the manufacturer does not exceed 6.0 dBi ,there was no need

NOTEZ2 :
NOTES :

to reduce the output power.
We took the insertion loss of the cable loss into consideration within the measuring instrument.
Result : Measured Value + Duty cycle Factor

Test mode : 802.11n_HT40

Average Conducted Output Power(dBm)
Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5 250 11.70 - 11.76
5725~ 5850 12.35 - 12.38
NOTEL1: Since the directional gain of the PCB antenna declared by the manufacturer does not exceed 6.0 dBi ,there was no need

NOTE2 :
NOTES :

to reduce the output power.
We took the insertion loss of the cable loss into consideration within the measuring instrument.
Result : Measured Value + Duty cycle Factor

TRF-R-023(00)
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4.4.3 Maximum Power Spectral Density(PSD)
4.4.3.1 Regulation

According to §15.407(a)(1)(iv) For mobile and portable client devices in the 5.15-5.25 GHz band,
the maximum conducted output power over the frequency band of operation shall not exceed
250 mW provided the maximum antenna gain does not exceed 6 dBi. In addition, the maximum
power spectral density shall not exceed 11 dBm in any 1 megahertz band. If transmitting
antennas of directional gain greater than 6 dBi are used, both the maximum conducted output
power and the maximum power spectral density shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6 dBi.

According to §15.407(a)(2) For the 5.25-5.35 GHz and 5.47-5.725 GHz bands, the maximum
conducted output power over the frequency bands of operation shall not exceed the lesser of
250 mW or 11 dBm + 10 log B, where B is the 26 dB emission bandwidth in megahertz. In
addition, the maximum power spectral density shall not exceed 11 dBm in any 1 megahertz
band. If transmitting antennas of directional gain greater than 6 dBi are used, both the maximum
conducted output power and the maximum power spectral density shall be reduced by the
amount in dB that the directional gain of the antenna exceeds 6 dBi.

According to §15.407(a)(3) For the band 5.725-5.85 GHz, the maximum conducted output power
over the frequency band of operation shall not exceed 1 W. In addition, the maximum power
spectral density shall not exceed 30 dBm in any 500-kHz band. If transmitting antennas of
directional gain greater than 6 dBi are used, both the maximum conducted output power and the
maximum power spectral density shall be reduced by the amount in dB that the directional gain
of the antenna exceeds 6 dBi. However, fixed point-to-point U-NII devices operating in this band
may employ transmitting antennas with directional gain greater than 6 dBi without any
corresponding reduction in transmitter conducted power. Fixed, point-to-point operations exclude
the use of point-to-multipoint systems, omnidirectional applications, and multiple collocated
transmitters transmitting the same information. The operator of the U-NIl device, or if the
equipment is professionally installed, the installer, is responsible for ensuring that systems
employing high gain directional antennas are used exclusively for fixed, point-to-point operations.

4.4.3.2 Measurement Procedure

These test measurement settings are specified in section F of 789033 D02 General UNII Test
Procedures.

4.4.3.2.1 Maximum Power Spectral Density (PSD)

The rules requires “maximum power spectral density” measurements where the intent is to
measure the maximum value of the time average of the power spectral density measured during
a period of continuous transmission.

1. Create an average power spectrum for the EUT operating mode being tested by following the
instructions in section Il.E.2. for measuring maximum conducted output power using a spectrum
analyzer or EMI receiver: select the appropriate test method (SA-1, SA-2, SA-3, or alternatives to
each) and apply it up to, but not including, the step labeled, “Compute power....” (This procedure
is required even if the maximum conducted output power measurement was performed using a
power meter, method PM.)

TRF-R-023(00) Page: 12/ 71
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2. Use the peak search function on the instrument to find the peak of the spectrum and record its
value.
3. Make the following adjustments to the peak value of the spectrum, if applicable:

a) If Method SA-2 or SA-2 Alternative was used, add 10 log (1/x), where x is the duty cycle, to
the peak of the spectrum.

b) If Method SA-3 Alternative was used and the linear mode was used in step Il.E.2.g)(viii),
add 1 dB to the final result to compensate for the difference between linear averaging and
power averaging.

4. The result is the Maximum PSD over 1 MHz reference bandwidth.

5. For devices operating in the bands 5.15-5.25 GHz, 5.25-5.35 GHz, and 5.47-5.725 GHz, the
above procedures make use of 1 MHz RBW to satisfy directly the 1 MHz reference bandwidth
specified in § 15.407(a)(5). For devices operating in the band 5.725-5.85 GHz, the rules specify
a measurement bandwidth of 500 kHz. Many spectrum analyzers do not have 500 kHz RBW,
thus a narrower RBW may need to be used. The rules permit the use of a RBWs less than 1
MHz, or 500 kHz, “provided that the measured power is integrated over the full reference
bandwidth” to show the total power over the specified measurement bandwidth (i.e., 1 MHz, or
500 kHz). If measurements are performed using a reduced resolution bandwidth (< 1 MHz, or <
500 kHz) and integrated over 1 MHz, or 500 kHz bandwidth, the following adjustments to the
procedures apply:

a) Set RBW = 1/T, where T is defined in section I1.B.1.a).

b) Set VBW = 3 RBW.

¢) If measurement bandwidth of Maximum PSD is specified in 500 kHz, add 10 log (500
kHz/RBW) to the measured result, whereas RBW (< 500 kHz) is the reduced resolution
bandwidth of the spectrum analyzer set during measurement.

d) If measurement bandwidth of Maximum PSD is specified in 1 MHz, add 10 log (1MHz/RBW)
to the measured result, whereas RBW (< 1 MHz) is the reduced resolution bandwidth of
spectrum analyzer set during measurement.

e) Care must be taken to ensure that the measurements are performed during a period of
continuous transmission or are corrected upward for duty cycle.

Note: As a practical matter, it is recommended to use reduced RBW of 100 kHz for the sections
5.c) and 5.d) above, since RBW=100 KHZ is available on nearly all spectrum analyzers.

4.4.3.3 Result

Comply (measurement data : refer to the next page)
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4.4.3.4 Measurement data

Test mode : 802.11a

Maximum Power Spectral Density(dBm/MHz, dBm/500 kHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 0.69 0.89 0.99
5725 ~5850 -0.89 -1.15 -1.58

NOTE1: Since the directional gain of the PCB antenna declared by the manufacturer does not exceed 6.0 dBi ,there was no need
to reduce the output power.
NOTE2: We took the insertion loss of the cable loss into consideration within the measuring instrument.

NOTE3: Result: Measured Value + Duty cycle Factor
NOTE4 : Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
NOTE5: Limit:5 150 ~

5 250 Band : 11 dBm/MHz

5250 ~ 5 350 Band : 11 dBm/MHz
5470 ~5 725 Band : 11 dBm/MHz
5725 ~ 5825 Band : 30 dBm/500kHz

Test mode : 802.11n_HT20

Maximum Power Spectral Density(dBm/MHz, dBm/500 kHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 0.44 0.19 0.68
5725 ~5850 -1.84 -1.84 -1.61

NOTE1: Since the directional gain of the PCB antenna declared by the manufacturer does not exceed 6.0 dBi ,there was no need
to reduce the output power.
NOTE2: We took the insertion loss of the cable loss into consideration within the measuring instrument.

NOTE3: Result: Measured Value + Duty cycle Factor
NOTE4 : Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7

NOTE5: Limit:5 150 ~5 250 Band : 11 dBm/MHz

5250 ~ 5 350 Band : 11 dBm/MHz
5470 ~5 725 Band : 11 dBm/MHz
5725 ~ 5825 Band : 30 dBm/500kHz

Test mode : 802.11n_HT40

Maximum Power Spectral Density(dBm/MHz, dBm/500 kHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 -2.58 -2.05
5725 ~5850 -3.81 -3.99

NOTE1: Since the directional gain of the PCB antenna declared by the manufacturer does not exceed 6.0 dBi ,there was no need

to reduce the output power.
NOTE2: We took the insertion loss of the cable loss into consideration within the measuring instrument.
NOTE3: Result: Measured Value + Duty cycle Factor

NOTE4 : Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7

NOTE5: Limit:5 150 ~5 250 Band : 11 dBm/MHz

5250 ~ 5 350 Band : 11 dBm/MHz
5470 ~5 725 Band : 11 dBm/MHz
5725 ~ 5 825 Band : 30 dBm/500kHz

TRF-R-023(00)
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4.4.3.5 Test Plot

Test mode : 802.11a 5 180 MHz

BE Keysight Spectrum Analyzer - Swept SA B
u RF 500 DC | CORREC SENSE:INT] ALIGN AUTO 04:01:10 PM Dec 04, 2017
Marker 1 5.181363700000 GHz ) Avg Type: RMS TracE IR
PNO: Wide —#— 1rig: FreeRun Avg|Hold: 50/50 TvrE[Y
IFGain:Low Atten: 20 dB slgg A NN NNN

Mkr1 5.181 364 GHz

Ref Offset 10.1 dB
Ref 20.10 dBm 0.081 dBm

#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IMSG % STATUS

Test mode : 802.11a_5 200 MHz

B Keysight Spectrum Analyzer - Swept SA =N = =
T SENSE:INT] ALIGN AUTO 04:13:27 PMDec 04, 2017

Avg Type: RMS

Avg|Hold: 50/60

PNO: Wide =—»— Trig: Free Run
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB
Ref 20.10 dBm

#/BW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IMSG % STATUS

TRF-R-023(00) Page: 15/ 71
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Test mode : 802.11a 5 240 MHz

Bl Keysight Spectrum Analyzer - Swept SA =
! RF 500 DC | CORREC SENSE:INT] ALIGN AUTO 04:15:07 PMDec 04, 2017
Center Freq 5.240000000 GHz . Avg Type: RMS
PNO: Wide —#— Trig: FreeRun Avg|Hold: 50/50
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB Mkr1 5.238 909 GHz

10 dBidiv. Ref 20.10 dBm 0.380 dBm
Log

Span 20.98 MHz
#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

IMSG [% STATUS
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Test mode : 802.11a 5 745 MHz

BE Keysight Spectrum Analyzer - Swept SA

===

500 DC CORREC SENSE:INT] ALIGN AUTO

04:26:23 PM Dec 04, 2017

Avg Type: RMS
PNO: Wide -—s— Trig: FreeRun Avg|Hold: 50/50

IFGain:Low Atten: 20 dB

per EXSENENES

Ref Offset 10.1 dB
Ref 20.10 dBm

#VBW 510 kHz*

Mkr1 5.744 201 3 GHz
-1.499 dBm

Span 16.30 MHz
Sweep 1.000 ms (1001 pts)

% STATUS

Test mode : 802.11a 5 785 MHz

BE Keysight Spectrum Analyzer - Swept SA
Ts500

===

RF DC | CORREC SENSE:INT)| ALIGN AUTO

04:28:42 PMDec 04, 2017

Avg Type: RMS

Center Freq 5.785000000 GHz
Avg|Held: 50/50

Trig: Free Run
Atten: 20 dB

PNO: Wide =»—
IFGain:Low

Ref Offset 10.1 dB

10 dBrdiv - Ref 20,10 dBm
Log

#VBW 510 kHz*

Mkr1 5.783 728 6 GHz
-1.765 dBm

Span 16.30 MHz
Sweep 1.000 ms (1001 pts)

% STATUS

TRF-R-023(00)
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Test mode : 802.11a 5 805 MHz

==
04:29:35 PM Dec 04, 2017

SENSE:INT]

ALIGN AUTO

BE Keysight Spectrum Analyzer - Swept SA
RF 1O DC_| CORREC

Center Freq 5.80500000 GHz )
PNO: Wide -—s— Trig: FreeRun

IFGain:Low Atten: 20 dB

Avg Type: RMS
Avg|Hold: 50/50

Mkr1 5.804 348 0 GHz
-2.197 dBm

Ref Offset 10.1 dB

10 dBidiv.  Ref 20.10 dBm
Log

#VBW 510 kHz*

% STATUS

Span 16.30 MHz
Sweep 1.000 ms (1001 pts)
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Test mode : 802.11n_HT20 5 180 MHz

BE Keysight Spectrum Analyzer - Swept SA ==
RF 500 DC | CORREC SENSE:INT] ALIGN AUTO 04:30:50 PM Dec 04, 2017

Avg Type: RMS TRACE IR
PNO: Wide —»— Trig: Free Run Avg|Hold: 50/50 TVPE e

IFGain:Low Atten: 20 dB DET]

Mkr1 5.181 050 GHz

Ref Offset 10.1 dB

Ref 20.10 dBm -0.221 dBm

#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)
IMSG %STATUS

B Keysight Spectrum Analyzer - Swept SA o -2zl
RF [500 DC [ CORREC SENSE:INT] ALIGN AUTO
Center Freq 5.200000000 GHz ) Avg Type: RM S
PNO: Wide ~»— Trig: FreeRun Avg|Held: 50/50
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB
Ref 20.10 dBm

Span 21.00 MHz
#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS
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Test mode : 802.11n_HT20 5 240 MHz

Bl Keysight Spectrum Analyzer - Swept SA =R
u RF 500 DC | CORREC SENSE:INT]| ALIGN AUTO 04:33:48 PM Dec 04, 2017
Center Freq 5.240000000 GHz . Avg Type: RMS
PNO: Wide -—s— Trig: FreeRun Avg|Hold: 50/50
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB Mkr1 5.240 966 G

10 dBidiv. Ref 20.10 dBm 0.016 dBm
Log

Span 21.00 MHz
#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS
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Test mode : 802.11n_HT20 5 745 MHz

BE Keysight Spectrum Analyzer - Swept SA ==
RF 500 DC | CORREC SENSE:INT] ALIGN AUTO 04:35:02 PM Dec 04, 2017

Avg Type: RMS TRACE IR
| i . TPE
PNO: Wide -—s— Trig: FreeRun Avg|Hold: 50/50 Lo P

IFGain:Low Atten: 20 dB
Mkr1 5.745 595 0 GHz

Ref Offset 10.1 dB
Ref 20.10 dBm

#VBW 510 kHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS

Test mode : 802.11n HT20 5 785 MHz

B Keysight Spectrum Analyzer - Swept SA o -2zl
RF [500 DC [ CORREC SENSE:INT] ALIGN AUTO
Center Freq 5.785000000 GHz ) Avg Type: RM S
PNO: Wide ~»— Trig: FreeRun Avg|Held: 50/50
IFGain:Low Atten: 20 dB

Mkr1 5.784 422 5 GHz
Ref Offset 10.1 dB
Il_ggsfdiv R;f 2;.e10 dBm -2.507 dBm

Span 17.50 MHz
#VBW 510 kHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS
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Test mode : 802.11n_HT20 5 805 MHz

Bl Keysight Spectrum Analyzer - Swept SA =R
u RF 500 DC | CORREC SENSE:INT]| ALIGN AUTO 04:36:55 PM Dec 04, 2017
Center Freq 5.805000000 GHz . Avg Type: RMS
PNO: Wide -—s— Trig: FreeRun Avg|Hold: 50/50
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB Mkr1 5.8056650 G

10 dBidiv. Ref 20.10 dBm -2.270 dBm
Log

Span 17.50 MHz
#VBW 510 kHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS
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Test mode : 802.11n_HT40 5 190 MHz

BE Keysight Spectrum Analyzer - Swept SA ==
RF 500 DC | CORREC SENSE:INT] ALIGN AUTO 04:38:11 PM Dec 04, 2017

Avg Type: RMS TRACE IR
PNO: Wide —»— Trig: Free Run Avg|Hold: 50/50 WirE g A

IFGain:Low Atten: 20 dB DET]

Mkr1 5.192 07 GHz

Ref Offset 10.1 dB
Ref 20.10 dBm

#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS

B Keysight Spectrum Analyzer - Swept SA o -2zl
RF [500 DC [ CORREC SENSE:INT] ALIGN AUTO
Center Freq 5.230000000 GHz ) Avg Type: RM S
PNO: Wide ~»— Trig: FreeRun Avg|Held: 50/50
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB
Ref 20.10 dBm

Span 39.80 MHz
#VBW 1.0 MHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS
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Test mode : 802.11n_HT40 5 755 MHz

BE Keysight Spectrum Analyzer - Swept SA ==
RF 500 DC | CORREC SENSE:INT] ALIGN AUTO 04:40:45 PM Dec 04, 2017

Avg Type: RMS TRACE IR
| i . TPE
PNO: Wide -—s— Trig: FreeRun Avg|Hold: 50/50 Lo P

IFGain:Low Atten: 20 dB

Mkr1 5.756 45 GHz
Ref 20.10 dBm -5.099 dBm

Span 36.31 MHz
#VBW 510 kHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS

Test mode : 802.11n HT40 5 795 MHz

B Keysight Spectrum Analyzer - Swept SA o -2zl
RF [500 DC [ CORREC SENSE:INT] ALIGN AUTO
Center Freq 5.795000000 GHz ) Avg Type: RM S
PNO: Wide ~»— Trig: FreeRun Avg|Held: 50/50
IFGain:Low Atten: 20 dB

Mkr1 5.798 85 GHz
Ref Offset 10.1 dB
Il_ggsfdiv R;f 2;.e10 dBm -5.279 dBm

Span 36.31 MHz
#VBW 510 kHz* Sweep 1.000 ms (1001 pts)

I MSG % STATUS
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4.4.4 Emission Bandwidth
4.4.4.1 Regulation

According to 815.407(i) Emission bandwidth. For purposes of this subpart the emission
bandwidth shall be determined by measuring the width of the signal between two points, one
below the carrier center frequency and one above the carrier center frequency, that are 26 dB
down relative to the maximum level of the modulated carrier. Determination of the emissions
bandwidth is based on the use of measurement instrumentation employing a peak detector
function with an instrument resolution bandwidth approximately equal to 1.0 percent of the
emission bandwidth of the device under measurement.

According to §15.407(e) Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII
devices shall be at least 500 kHz.

4.4.4.2 Measurement Procedure

These test measurement settings are specified in section C of 789033 D02 General UNII Test
Procedures.

4.4.4.2.1 Emission Bandwidth (EBW)

a) Set RBW = approximately 1% of the emission bandwidth.

b) Set the VBW > RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Measure the maximum width of the emission that is 26 dB down from the maximum of the
emission. Compare this with the RBW setting of the analyzer. Readjust RBW and repeat
measurement as needed until the RBW/EBW ratio is approximately 1%.

4.4.4.2.2 Minimum Emission Bandwidth for the band 5.725-5.85 GHz

Section 15.407(e) specifies the minimum 6 dB emission bandwidth of at least 500 kHz for the
band 5.725-5.85 GHz. The following procedure shall be used for measuring this bandwidth:

a) Set RBW = 100 kHz.

b) Set the video bandwidth (VBW) = 3 > RBW.

c) Detector = Peak.

d) Trace mode = max hold.

e) Sweep = auto couple.

f) Allow the trace to stabilize.

g) Measure the maximum width of the emission that is constrained by the frequencies associated
with the two outermost amplitude points (upper and lower frequencies) that are attenuated by 6
dB relative to the maximum level measured in the fundamental emission.

Note: The automatic bandwidth measurement capability of a spectrum analyzer or EMI receiver
may be employed if it implements the functionality described above.

4.4.4.3 Result

Comply (measurement data : refer to the next page)
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4.4.4.4 Measurement data

Test mode : 802.11a

Emission Bandwidth(MHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 20.98 20.85 20.90
5725 ~5850 16.31 16.33 16.36

NOTE1: Limit:5 725 ~5 825 Band : >500kHz

Test mode : 802.11n_HT20

Emission Bandwidth(MHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 21.10 21.14 21.37
5725 ~5850 17.56 17.30 17.55

NOTE1: Limit:5 725 ~5 825 Band : >500kHz

Test mode : 802.11n_HT40

Emission Bandwidth(MHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 39.82 39.72
5725 ~5850 36.31 36.30

NOTE1l: Limit:5 725 ~5 825 Band : >500kHz

TRF-R-023(00)
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Test mode : 802.11a

Occupied Bandwidth(99 % Bandwith)(MHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 16.57 16.55 16.59
5725 ~5850 16.45 16.45 16.43

Test mode : 802.11n_HT20

Occupied Bandwidth(99 % Bandwith)(MHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5 250 17.73 17.72 17.73
5725 ~5850 17.65 17.64 17.64

Test mode : 802.11n_HT40

Occupied Bandwidth(99 % Bandwith)(MHz)

Band(MHz) Lowest Frequency Middle Frequency Highest Frequency
5150 ~ 5250 36.27 36.20
5725 ~5850 36.13 36.05

TRF-R-023(00)
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4.4.4.5 Test Plot

Test mode : 802.11a 5 180 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC SENSE:INT] ALIGN AUTO

03:06:00 PMDec 04, 2017

x dB -26.00 dB Center Freq: 5180000000 GHz

Trig: Free Run Avg|Hold:>10/10

#FGain:Low #Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBidiv

Ref 20.00 dBm

#VBW 510 kHz

Occupied Bandwidth
16.570 MHz

-19.949 kHz OBW Power
20.98 MHz x dB

Total Power 16.0 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

MSG ﬁg STATUS

Span 40 MHz
Sweep 1.267 ms|

Test mode : 802.11a_5 200 MHz

BN Keysight Spectrum Analyzer - Occupied BW
(|

= Te )

RF 500 DC CORREC SENSE:INT] ALIGN AUTO

03:08:58 PMDec 04, 2017

Center req 5.200000000 GHz Center Freq: 5.200000000 GHz
Trig: Free Run Avg|Hold:>10/10

#Atten: 10 dB

10 dBidiv Ref 20.00 dBm

Center 5.2 GHz

#Res BW 200 kHz #VBW 510 kHz

Occupied Bandwidth
16.551 MHz

-36.319 kHz OBW Power
20.85 MHz x dB

Total Power 15.0 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

Span 40 MHz
Sweep 1.267 ms|

IMSG % STATUS

TRF-R-023(00)
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Test mode : 802.11a 5 240 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC

SENSE:INT] ALIGN AUTO 03:09:53 PMDec 04, 2017

Center Freq 5.240000000 GHz

#IFGain:Low

Center Freq: 5.240000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm

Occupied Bandwidth

16.591 MHz
-4.928 kHz
20.90 MHz

Transmit Freq Error
x dB Bandwidth

Span 40 MHz

#/BW 510 kHz Sweep 1.267 ms|

Total Power 15.8 dBm

OBW Power
x dB

99.00 %
-26.00 dB

MSG ﬁg STATUS

TRF-R-023(00)
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Test mode : 802.11a 5 745 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC

SENSE:INT] ALIGN AUTO

03:35:39 PMDec 04, 2017

Span 40.000 MHz

#IFGain:Low

Center Freq: 5.745000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBIdiv

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

16.449 MHz
Transmit Freq Error -30.439 kHz
x dB Bandwidth 16.31 MHz

MSG ﬁg STATUS

#VBW 300 kHz

Total Power 15.4 dBm

OBW Power
x dB

Span 40 MHz
Sweep 5ms

Test mode : 802.11a_5 785 MHz

BN Keysight Spectrum Analyzer - Occupied BW
(|

= Te )

RF 500 DC CORREC |

SENSE:INT] ALIGN AUTO

03:36:20 PMDec 04, 2017

Center req 5.785000000 GHz

#IFGain:Low

10 dBidiv Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
16.445 MHz

Transmit Freq Error
x dB Bandwidth

-32.429 kHz
16.33 MHz

Center Freq: 5.785000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

#VBW 300 kHz

Total Power 15.6 dBm

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 40 MHz
Sweep 5ms

IMSG

% STATUS

TRF-R-023(00)
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Test mode : 802.11a 5 805 MHz

B Keysight Spectrum Analyzer - Occupied BW = s
eysight Sps 2 p =

! RF 500 DC CORREC SENSE:INT] ALIGN AUTO 03:37:11 PMDec 04, 2017
Center Freq 5.805000000 GHz Center Freq: 5.805000000 GHz Radio Std: None
o) Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 10 dB Radio Device: BTS

10 dBidiv Ref 20.00 dBm

Span 40 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 5ms

Occupied Bandwidth Total Power 15.3 dBm
16.433 MHz

Transmit Freq Error -27.472 kHz OBW Power

x dB Bandwidth 16.36 MHz x dB

MSG ﬁg STATUS

TRF-R-023(00) Page: 31/71
Copyright © 2018. Lab-T, Inc.



REPORT No.: TRRFCC18-0005
Total 71 pages

Test mode : 802.11n_HT20 5 180 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC SENSE:INT] ALIGN AUTO

03:16:13 PMDec 04, 2017

x dB -26.00 dB Center Freq: 5180000000 GHz
Trig: Free Run Avg|Hold:>10/10

#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBidiv

Ref 20.00 dBm

#VBW 510 kHz

Occupied Bandwidth
17.728 MHz

-10.320 kHz OBW Power
21.10 MHz x dB

Total Power 15.1 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

MSG ﬁg STATUS

Span 40 MHz
Sweep 1.267 ms|

Test mode : 802.11n_HT20 5200 MHz

BN Keysight Spectrum Analyzer - Occupied BW
(|

= Te )

RF 500 DC CORREC | SENSE:INT] ALIGN AUTO

03:16:50 PMDec 04, 2017

Center req 5.200000000 GHz Center Freq: 5.200000000 GHz
Trig: Free Run Avg|Hold:>10/10

#Atten: 10 dB

10 dBidiv Ref 20.00 dBm

Center 5.2 GHz

#Res BW 200 kHz #VBW 510 kHz

Occupied Bandwidth
17.721 MHz

-749 Hz OBW Power
21.14 MHz x dB

Total Power 15.1 dBm

Transmit Freq Error
x dB Bandwidth

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

Span 40 MHz
Sweep 1.267 ms|

IMSG % STATUS

TRF-R-023(00)
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Test mode : 802.11n_HT20 5 240 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC

SENSE:INT] ALIGN AUTO

03:17:56 PMDec 04, 2017

Center Freq 5.240000000 GHz

#IFGain:Low

Center Freq: 5.240000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm

Occupied Bandwidth

17.725 MHz
Transmit Freq Error -21.405 kHz
x dB Bandwidth 21.37 MHz

#VBW 510 kHz

Total Power 15.7 dBm

OBW Power 99.00 %
x dB -26.00 dB

MSG ﬁg STATUS

Mkr1 5.24 GHz
-7.5586 dBm

Span 40 MHz
Sweep 1.267 ms|
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Test mode : 802.11n_HT20 5 745 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC

SENSE:INT] ALIGN AUTO

03:37:54 PMDec 04, 2017

Center Freq 5.745000000 GHz

Center Freq: 5.745000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBIdiv

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth

17.645 MHz
Transmit Freq Error -28.677 kHz
x dB Bandwidth 17.56 MHz

MSG ﬁg STATUS

#VBW 300 kHz

Total Power 15.2 dBm

OBW Power
x dB

Span 40 MHz
Sweep 5ms

Test mode : 802.11n_HT20 5 785 MHz

BN Keysight Spectrum Analyzer - Occupied BW
(|

= Te )

RF 500 DC CORREC |

SENSE:INT] ALIGN AUTO

03:38:27 PMDec 04, 2017

Center req 5.785000000 GHz

#IFGain:Low

10 dBidiv Ref 20.00 dBm

Center 5.785 GHz
#Res BW 100 kHz

Occupied Bandwidth
17.640 MHz

Transmit Freq Error
x dB Bandwidth

-33.073 kHz
17.30 MHz

Center Freq: 5.785000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

#VBW 300 kHz

Total Power 15.2 dBm

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 40 MHz
Sweep 5ms

IMSG

% STATUS
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Test mode : 802.11n_HT20 5 805 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC

SENSE:INT] ALIGN AUTO

03:39:01 PMDec 04, 2017

Center Freq 5.805000000 GHz

#IFGain:Low

Center Freq: 5.805000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBidiv Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
17.641 MHz
-28.743 kHz
17.55 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

Total Power 15.2 dBm

OBW Power
x dB

MSG ﬁg STATUS

Span 40 MHz
Sweep 5ms
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Test mode : 802.11n_HT40 5 190 MHz

BN Keysight Spectrum Analyzer - Occupied BW

e ==

50Q DC CORREC

SENSE:INT)

ALIGN AUTO

03:30:21 PM Dec 04, 2017

x dB -26.00 dB

Ly
#IFGain:Low

Center Freq: 5.190000000 GHz
Trig: Free Run Avg|Hold:>10110
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBIdiv Ref 30.00 dBm

Center 5.19 GHz
#Res BW 510 kHz

Occupied Bandwidth
36.271 MHz
-36.999 kHz
39.82 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 2 MHz

Total Power 15.0 dBm

OBW Power
x dB

99.00 %
-26.00 dB

MSG ﬁ E STATUS

Test mode : 802.11n_HT40 5230 MHz

BN Keysight Spectrum Analyzer - Occupied BW
i

=

RF 500 DC | CORREC

SENSE:INT] ALIGN AUTO

03:32:15 PMDec 04, 2017

Center Freq 5.230000000 GHz

#IFGain:Low

10 dBidiv Ref 30.00 dBm

Center 5.23 GHz
#Res BW 510 kHz

Occupied Bandwidth
36.199 MHz
-12.691 kHz
39.72 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.230000000 GHz
Trig: Free Run Avg|Held:>1010
#Atten: 10 dB

#VBW 2 MHz

Total Power 15.4 dBm

OBW Power
x dB

99.00 %
-26.00 dB

Radio Std: None

Radio Device: BTS

IMSG

% STATUS
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Test mode : 802.11n_HT40 5 755 MHz

BN Keysight Spectrum Analyzer - Occupied BW

= Te =)

(I RF 50Q DC CORREC

SENSE:INT] ALIGN AUTO

03:33:47 PMDec 04, 2017

VBW 300.00 kHz

#IFGain:Low

Center Freq: 5.765000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

Radio Std: None

Radio Device: BTS

10 dBIdiv

Ref 20.00 dBm

#Res BW 100 kHz

Occupied Bandwidth
36.134 MHz
-50.894 kHz
36.31 MHz

Transmit Freq Error
x dB Bandwidth

MSG ﬁg STATUS

#VBW 300 kHz

Total Power 15.1 dBm

OBW Power
x dB

Span 80 MHz
Sweep 9.933 ms|

Test mode : 802.11n_HT40 5 795 MHz

BN Keysight Spectrum Analyzer - Occupied BW
(|

= Te )

RF 500 DC CORREC

SENSE:INT] ALIGN AUTO

03:34:42 PMDec 04, 2017

Center req 5.795000000 GHz

#IFGain:Low

10 dBidiv Ref 20.00 dBm

Center 5.795 GHz
#Res BW 100 kHz

Occupied Bandwidth
36.054 MHz

-59.211 kHz
36.30 MHz

Transmit Freq Error
x dB Bandwidth

Center Freq: 5.795000000 GHz
Trig: Free Run Avg|Hold:>10/10
#Atten: 10 dB

#VBW 300 kHz

Total Power 15.4 dBm

OBW Power
x dB

Radio Std: None

Radio Device: BTS

Span 80 MHz
Sweep 9.933 ms|

IMSG

% STATUS
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4.4.5 Frequency Stability
4.4.5.1 Regulation

According to 815.407(i) (g) Manufacturers of U-NIlI devices are responsible for ensuring
frequency stability such that an emission is maintained within the band of operation under all
conditions of normal operation as specified in the users

manual.

4.4.5.2 Measurement Procedure

The frequency stability of the carrier frequency of the intentional radiator shall be maintained all
conditions of normal operation as specified in the users manual. The frequency stability shall be
maintained over a temperature variation of specified in the users manual at normal supply
voltage, and over a variation in the primary supply voltage of specified in the users manual of the
rated supply voltage at a temperature of 20 °C. For equipment that is capable only of operating
from a battery, the frequency stability tests shall be performed using a new battery without any
further requirement to vary supply voltage

1. The EUT was placed inside the environmental test chamber.

2. The temperature was incremented by 10 °C intervals from lowest temperature.

3. Each increase step of temperature measured the frequency.

4. The test temperature was set 20°C and the supply voltage was then adjusted on the EUT from
85 % to 115% and the frequency record.

4.4.5.3 Result

Comply (measurement data : refer to the next page)
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4.4.5.4 Measurement data

Test mode : 20 MHz Bandwidth(802.11a/n_HT20)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)

-20 5180 064 000 0.001

-10 5179 748 000 -0.005

0 5180 012 000 0.000

10 5180 120 000 0.002

20 5180 168 000 0.003

5180 MHz 30 5180 017 500 0.000

40 5179 562 050 -0.008

50 5179 830 000 -0.003

Voltage(%)
85 5180 195 050 0.004
115 5180 184 000 0.004
Test mode : 20 MHz Bandwidth(802.11a/n_HT20)
Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)

-20 5199 992 000 0.000

-10 5199 941 950 -0.001

0 5200 118 000 0.002

10 5199 856 000 -0.003

20 5199 668 000 -0.006

5 200 MHz 30 5199 932 000 -0.001

40 5199 974 000 -0.001

50 5199 810 000 -0.004

Voltage(%)
85 5199 040 000 -0.018
115 5199 141 050 -0.017
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Test mode : 20 MHz Bandwidth(802.11a/n_HT20)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)
-20 5239 922 000 -0.001
-10 5 240 036 000 0.001
0 5239 904 000 -0.002
10 5239 988 000 0.000
20 5240 018 000 0.000
5240 MHz 30 5 239 916 000 -0.002
40 5 239 854 000 -0.003
50 5239 832 000 -0.003
Voltage(%)
85 5 240 144 000 0.003
115 5240 142 050 0.003

TRF-R-023(00)

Copyright © 2018. Lab-T, Inc.

Page: 40/ 71



LA3 REPORT No.: TRRFCC18-0005

Total 71 pages

Test mode : 20 MHz Bandwidth(802.11a/n_HT20)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)
-20 5 744 905 950 -0.002
-10 5 744 862 050 -0.002
0 5744 783 950 -0.004
10 5744 732 050 -0.005
20 5 745 004 000 0.000
5745 MHz 30 5744 746 000 -0.004
40 5744 678 050 -0.006
50 5745 010 000 0.000
Voltage(%)
85 5745 012 000 0.000
115 5745 014 090 0.000

Test mode : 20 MHz Bandwidth(802.11a/n_HT20)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)
-20 5 784 886 000 -0.002
-10 5784 811 950 -0.003
0 5785 075 950 0.001
10 5 785 085 950 0.001
20 5 785 028 000 0.000
5785 MHz 30 5 784 975 000 0.000
40 5784 792 050 -0.004
50 5 785 299 850 0.005
Voltage(%)
85 5 785 058 850 0.001
115 5 785 036 000 0.001
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Test mode : 20 MHz Bandwidth(802.11a/n_HT20)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)
-20 5 805 200 000 0.003
-10 5804 752 000 -0.004
0 5 805 068 000 0.001
10 5 804 882 000 -0.002
20 5 805 026 000 0.000
5805 MHz 30 5 804 824 000 -0.003
40 5 804 838 000 -0.003
50 5 804 666 050 -0.006
Voltage(%)
85 5805 026 120 0.000
115 5 805 030 000 0.001
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Test mode : 40 MHz Bandwidth(802.11n_HT40)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)

-20 5189 960 000 -0.001

-10 5190 076 000 0.001

0 5190 048 000 0.001

10 5190 076 000 0.001

20 5190 044 000 0.001

5190 MHz 30 5189 984 000 0.000

40 5190 092 000 0.002

50 5190 028 000 0.001

Voltage(%)
85 5190 068 000 0.001
115 5190 072 050 0.001
Test mode : 40 MHz Bandwidth(802.11n_HT40)
Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)

-20 5 229 980 000 0.000

-10 5230 052 000 0.001

0 5229 996 000 0.000

10 5230 060 000 0.001

20 5230 024 000 0.000

5230 MHz 30 5 229 984 000 0.000

40 5229932 000 -0.001

50 5230 104 000 0.002

Voltage(%)
85 5230 019 950 0.000
115 5230 063 000 0.001
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Test mode : 40 MHz Bandwidth(802.11n_HT40)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)
-20 5 755 132 000 0.002
-10 5 755 024 000 0.000
0 5 754 844 000 -0.003
10 5 754 940 050 -0.001
20 5 755 032 000 0.001
5 755 MHz 30 5 755 060 000 0.001
40 5 754 956 000 -0.001
50 5754 812 000 -0.003
Voltage(%)
85 5 755 038 000 0.001
115 5 755 042 050 0.001

Test mode : 40 MHz Bandwidth(802.11n_HT40)

Frequency Temp Center Frequency Tolerance
(MHz) O (Hz) (%)
-20 5794 936 050 -0.001
-10 5 794 980 000 0.000
0 5794 972 000 0.000
10 5794 944 000 -0.001
20 5 795 060 000 0.001
5795 MHz 30 5 794 864 000 -0.002
40 5794 916 000 -0.001
50 5 795 048 000 0.001
Voltage(%)
85 5 795 094 000 0.002
115 5795 062 050 0.001
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4.4.6 Spurious Emission, Band Edge, and Restricted bands

4.4.6.1 Regulation

According to §15.407(b) Undesirable emission limits. Except as shown in paragraph (b)(7) of this
section, the maximum emissions outside of the frequency bands of operation shall be attenuated
in accordance with the following limits:

(1) For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(2) For transmitters operating in the 5.25-5.35 GHz band: All emissions outside of the 5.15-5.35
GHz band shall not exceed an e.i.r.p. of —27 dBm/MHz.

(3) For transmitters operating in the 5.47-5.725 GHz band: All emissions outside of the 5.47-
5.725 GHz band shall not exceed an e.i.r.p. of =27 dBm/MHz.

(4) For transmitters operating in the 5.725-5.85 GHz band: All emissions within the frequency
range from the band edge to 10 MHz above or below the band edge shall not exceed an e.i.r.p.
of =17 dBm/MHz; for frequencies 10 MHz or greater above or below the band edge, emissions
shall not exceed an e.i.r.p. of -=27 dBm/MHz.

(5) The emission measurements shall be performed using a minimum resolution bandwidth of 1
MHz. A lower resolution bandwidth may be employed near the band edge, when necessary,
provided the measured energy is integrated to show the total power over 1 MHz.

(6) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth
in §15.209. Further, any U-NII devices using an AC power line are required to comply also with
the conducted limits set forth in §15.207.

(7) The provisions of 815.205 apply to intentional radiators operating under this section.

According to §15.209(a) Except as provided elsewhere in this subpart, the emissions from an
intentional radiator shall notexceed the field strength levels specified in the following table:

Frequency(MHz) Field strength(microvolts/meter) Measurement distance(meters)
0.009 - 0.490 2 400/F(kHz) 300
0.490 - 1.705 24 000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100** 3
88 - 216 150** 3
216 - 960 200** 3
Above 960 500 3

**  Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under this section shallnot
be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806 MHz. However, operation within
these frequency bands is permlitted under other sections of this part, e.g., §§15.231 and 15.241.
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According to 815.205(a) and (b), only spurious emissions are permitted in any of the frequency

bands listed below:

MHz MHz MHz GHz
0.009 - 0.110 16.42 - 16.423 399.9 - 410 45-5.15
0.495 - 0.505 16.694 75 - 16.695 25 608 - 614 5.35-5.46
2.1735-2.1905 16.804 25 - 16.804 75 960 — 1 240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 -1 427 8.025-8.5
4.17725-4.17775 37.5-38.25 1435-1626.5 9.0-9.2
4.207 25 -4.207 75 73-74.6 1645.5-1646.5 9.3-95
6.215 - 6.218 74.8 -75.2 1660-1710 10.6 -12.7
6.267 75 - 6.268 25 108 - 121.94 1718.8-1722.2 13.25-13.4
6.311 75-6.312 25 123 - 138 2200 -2 300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310-2390 15.35-16.2
8.362 - 8.366 156.524 75 - 156.525 25 2 483.5-2500 17.7-214
8.376 25 - 8.386 75 156.7 - 156.9 2690 - 2900 22.01-23.12
8.414 25 -8.414 75 162.012 5 - 167.17 3260 - 3 267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332-3339 31.2-318
12,519 75-12.520 25 240 - 285 3345.8 -3 358 36.43 - 36.5
12.576 75 - 12.577 25 322-3354 3600 -4 400 Above 38.6
13.36 - 13.41

The field strength of emissions appearing within these frequency bands shall not exceed the limits
shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in 815.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector.
Above 1000 MHz, compliance with the emission limits in 815.209 shall be demonstrated based on the
average value of the measured emissions. The provisions in 815.35 apply to these measurement

4.4.6.2 Measurement Procedure

These test measurement settings are specified in section G of 789033 D02 General UNII Test

Procedures

For all radiated emissions tests, measurements must correspond to the direction of maximum

emission level for each measured emission (see ANSI C63.10 for guidance).

4.4.6.2.1 Unwanted Emissions in the Restricted Bands & Outside of the Restricted Bands

(1) For all measurements, follow the requirements in section 1.G.3.,
“General Requirements for Unwanted Emissions Measurements”.

(2) At frequencies below 1000 MHz, use the procedure described in section 11.G.4.,

“Procedure for Unwanted Emissions Measurements Below 1000 Mz”.

(3) At frequencies above 1000 M, measurements performed using the peak and average
measurement procedures described in sections 11.G.5. and II.G.6, respectively, must satisfy the
respective peak and average limits. If all peak measurements satisfy the average limit, then
average measurements are not required.
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(4) Unwanted Emissions that fall Outside of the Restricted Bands

As specified in §15.407(b), emissions above 1000 MHz that are outside of the restricted bands
are subject to a maximum emission limit of -27 dBm/MHz (or -17 dBm/MHz as specified in
§15.407(b)(4)).

However, an out-of-band emission that complies with both the peak and average limits of
§15.209 is not required to satisfy the -27 dBm/MHz or -17 dBm/MHz maximum emission limit.

a) If radiated measurements are performed, field strength is then converted to EIRP as follows:

() EIRP = ((E*d)*2) / 30
where: * E is the field strength in V/m;
* d is the measurement distance in meters;
* EIRP is the equivalent isotropically radiated power in watts.

(i) Working in dB units, the above equation is equivalent to:
EIRP[dBm] = E[dBuV/m] + 20 log(d[meters]) - 104.77

(iii) or, if d is 3 meters:
EIRP[dBm] = E[dBuV/m] - 95.2

4.4.6.2.2 Radiated Spurious Emissions

1) The preliminary and final rdiated measurements were performed to determine the frequency
producing the maximum emissions in at a 10m anechoic chamber. The EUT was tested at a
distance 3 meters.

2) The EUT was placed on the top of the 0.8-meter height, 1 x 1.5 meter non-metallic table. To
find the maximum emission levels, the height of a measuring antenna was changed and the
turntable was rotated 360°.

3) The antenna polarization was also changed from vertical to horizontal. The spectrum was
scanned from 9 kHz to 30 MHz using the loop antenna, and from 30 to 1 000 MHz using the
TRILOG broadband antenna, and from 1 000 MHz to 40 000 MHz using the horn antenna.

4) Each frequency found during preliminary measurements was re-examined and investigated.
The test-receiver system was set up to average, peak, and quasi-peak detector function with
specified bandwidth.

NOTE1l: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120 kHz for Peak
detection (PK) and Quasi-peak detection (QP) at frequency below 1 GHz.

NOTE2: The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for Peak
detection and frequency above 1 GHz.
The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth is 1 kHz(1/T)
for Average detection (AV) at frequency above 1 GHz. (where T = pulse width)

4.4.6.3 Result

Comply (measurement data : refer to the next page)
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4.4.6.4 Measurement data
Test mode : Below 1 GHz ( Worst case : 802.11n_HT40 / Highest Frequency)

Copyright © 2018. Lab-T, Inc.

Fn(amezr;cy Detector (57:'4) ng gﬁi\?)g Fg%t‘)’r %3 ) (dFéis\‘;J/Irtn) (d éLn\]/i/tm) M(ng)m
24.800 QP H 6.40 8.40 0.60 15.40 63.50 54.10
12.888 QP \% 18.20 10.30 0.50 29.00 69.50 40.50
279.284 QP H 40.20 12.70 -21.10 31.80 46.00 14.20
864.143 QP H 29.70 23.50 -19.10 34.10 46.00 11.90
440.420 QP \% 35.40 16.70 -20.60 31.50 46.00 14.50
910.107 QP \Y 30.60 23.90 -18.50 36.00 46.00 10.00

Note 1: Loss : Cable loss - Amp gain

Note 2 : Result : Reading + Ant Factor + Loss
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Test mode : 802.11a_ 5 180 MHz_Above 1 GHz

. Ant Average A .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (VIH) (dBuV) Factor Loss Factor (dBuv/m) | (dBuvim) (dB)
(dB) (dB)
PK H 58.60 33.90 -24.10 - 44.40 83.54 15.14
5148.38
AV H 34.60 33.90 -24.10 0.61 45.01 63.54 18.53
Above Not
8 GHz Detected
Note 1 : Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11a_ 5 200 MHz_Above 1 GHz
. Ant Average . .
Frequency Detector Pol. Reading Factor Loss Factor Result Limit Margin
(MHz) (V/H) (dBuv) (dBuV/m) | (dBuVv/m) (dB)
(dB) (dB)
Above Not ) ) ) . . . ) )
1 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11a_ 5 240 MHz_Above 1 GHz
. Ant Average _— .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (V/H) (dBuV) Factor Loss Factor (dBpv/m) | (dBuvim) (dB)
(dB) (dB)
5427.49 PK H 42.90 34.50 -23.50 - 53.90 83.54 29.64
Above Not ) ) ) . . ) )
8 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1/ 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
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Test mode : 802.11a_ 5 745 MHz_Above 1 GHz

. Ant Average A .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (VIH) (dBuV) Factor Loss Factor (dBuv/m) | (dBuvim) (dB)
(dB) (dB)
PK H 52.70 34.40 -23.20 - 63.90 83.54 19.64
5724.62
AV H 38.60 34.40 -23.20 0.61 50.41 63.54 13.13
Above Not
8 GHz Detected
Note 1 : Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11a_ 5 785 MHz_Above 1 GHz
. Ant Average . .
Frequency Detector Pol. Reading Factor Loss Factor Result Limit Margin
(MHz) (V/H) (dBuv) (dBuV/m) | (dBuVv/m) (dB)
(dB) (dB)
Above Not ) ) ) . . . ) )
1 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11a_ 5 805 MHz_Above 1 GHz
. Ant Average _— .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (V/H) (dBuV) Factor Loss Factor (dBpv/m) | (dBuvim) (dB)
(dB) (dB)
5 853.90 PK H 43.50 34.80 -23.20 - 55.10 83.54 28.44
Above Not ) ) ) . . ) )
8 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1/ 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
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Test mode : 802.11n_HT20_5 180 MHz_Above 1 GHz

. Ant Average A .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (VIH) (dBuV) Factor Loss Factor (dBuv/m) | (dBuvim) (dB)
(dB) (dB)
PK H 54.60 33.90 -24.10 - 64.40 83.54 19.14
5148.37
AV H 36.00 33.90 -24.10 0.66 46.46 63.54 17.08
Above Not
8 GHz Detected
Note 1 : Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11n_HT20_ 5 200 MHz_Above 1 GHz
. Ant Average . .
Frequency Detector Pol. Reading Factor Loss Factor Result Limit Margin
(MHz) (V/H) (dBuv) (dBuV/m) | (dBuVv/m) (dB)
(dB) (dB)
Above Not ) ) ) . . . ) )
1 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11n_HT20_5 240 MHz_Above 1 GHz
. Ant Average _— .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (V/H) (dBuV) Factor Loss Factor (dBpv/m) | (dBuvim) (dB)
(dB) (dB)
5 361.88 PK H 41.50 34.40 -23.60 - 52.30 83.54 31.24
Above Not ) ) ) . . ) )
8 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1/ 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
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Test mode : 802.11n_HT20_5 745 MHz_Above 1 GHz

. Ant Average A .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (VIH) (dBuV) Factor Loss Factor (dBuv/m) | (dBuvim) (dB)
(dB) (dB)
PK H 54.60 34.40 -23.20 - 65.80 83.54 17.74
5723.25
AV H 39.60 34.40 -23.20 0.66 51.46 63.54 12.08
Above Not
8 GHz Detected
Note 1 : Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11n_HT20_5 785 MHz_Above 1 GHz
. Ant Average . .
Frequency Detector Pol. Reading Factor Loss Factor Result Limit Margin
(MHz) (V/H) (dBuv) (dBuV/m) | (dBuVv/m) (dB)
(dB) (dB)
Above Not ) ) ) . . . ) )
1 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11n_HT20_5 805 MHz_Above 1 GHz
. Ant Average _— .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (V/H) (dBuV) Factor Loss Factor (dBpv/m) | (dBuvim) (dB)
(dB) (dB)
5850.13 PK H 43.10 34.80 -23.20 - 54.70 83.54 28.84
Above Not ) ) ) . . ) )
8 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1/ 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
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Test mode : 802.11n_HT40_5 190 MHz_Above 1 GHz

. Ant Average A .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (VIH) (dBuV) Factor Loss Factor (dBuv/m) | (dBuvim) (dB)
(dB) (dB)
PK H 61.10 33.40 -24.10 - 70.90 83.54 12.64
5148.37
AV H 50.00 33.40 -24.10 1.29 60.59 63.54 2.95
Above Not
8 GHz Detected
Note 1 : Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11n_HT40_5 230 MHz_Above 1 GHz
. Ant Average . .
Frequency Pol. Reading Result Limit Margin
(MHz) Detector (V/H) (dBuV) Factor Loss Factor (@Bpv/m) | (@Buvim) (dB)
(dB) (dB)
5 353.03 PK H 42.20 34.40 -23.60 - 53.00 83.54 30.54
Above Not ) ) ) . . ) )
8 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1/ 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
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Test mode : 802.11n_HT40_5 755 MHz_Above 1 GHz

. Ant Average A .
Frequency Pol. Reading Result Limit Margin
(MH2) Detector (VIH) (dBuV) Factor Loss Factor (dBuv/m) | (dBuvim) (dB)
(dB) (dB)
PK H 56.40 34.40 -23.20 - 67.60 83.54 15.94
5 724.56
AV H 47.60 34.40 -23.20 1.29 60.09 63.54 3.45
Above Not
8 GHz Detected
Note 1 : Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1 / 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
Test mode : 802.11n_HT50_5 795 MHz_Above 1 GHz
. Ant Average . .
Frequency Pol. Reading Result Limit Margin
(MHz) Detector (V/H) (dBuV) Factor Loss Factor (@Bpv/m) | (@Buvim) (dB)
(dB) (dB)
5851.95 PK H 44.70 34.80 -23.20 - 56.30 83.54 27.24
Above Not ) ) ) . . ) )
8 GHz Detected
Note 1: Loss : Cable loss - Amp gain
Note 2 : Peak Result : Reading + Ant Factor + Loss
Note 3:  Average Reasult : Reading + Ant Factor + Loss + Dutycycle Factor
Dutycycle Factor : 20log(Dutycycle) * Refer to 4.4.5.7
Note 4 : Below 1 GHz Measured distance : 3 m, Above 1 GHz Measured distance : 1 m
Above 1 GHz Distance Factor = 20log(1/ 3) =-9.54
Above 1 GHz Limit Peak = 74 - (-9.54) = 83.54
Above 1 GHz Limit Average = 54 - (-9.54) = 63.54
Note 5:  Average measurement did not take place because the peak data did not exceed Average Limit.
Note 6 : Not Detected means that peak data does not exceed the average limit.
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4.4.6.5 Measurement Plot

Test mode : 9 kHz ~ 30 MHz ( Worst case : 802.11n_HT40 / Highest Frequency)

[dBuV/m]

130 ¢

<<AV DATA=>

HORIZONTAL

VERTICAL

. QO LO2M.03M L05MOTM. 1M ZM . 3M oM .TM 1M ZM  3M 5M TM 10M 20M30M
Frequency[Hz]
Ho. FREQ READING ANT LOSS GAIN ERESULT LIMIT MARGIN ANTENMNL ABLE
CAV FACTCR
MHz] [dBuWv] [dB] [dB] [dB] [dBuv/m] [dBuV/m] [dB] [cm] [DEG]
————— Horizontal ——————
1 24,800 &.4 8.4 0.a 0.0 15.4 88,5 54,1 100 G
————— Vertical —————=
2 12.888 18.2 10.3 0.5 0.0 26,0 62,5 40.5 100 311
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Test mode : 30 MHz ~ 1 GHz(Worst case : 802.11n _HT40 / Highest Frequency)

[dBuV/m]

<<QP DATA>>

HORIZONTAL [/ VERTICAL

-]

o

30M S0M TOM 100M 200M 300M S00M TO0M iz
Frequency[Hz]
No. FEEQ ERELADING OANT LOSS GAIN ERESULT LIMIT MARGIN @ ANTENNE TAELE
QP FACTCR
[MHz] [dBuV] [dB] [dB] [dB] [dBuV/m] [dBuV/m] [dB] [cm] [DEG]
—-———— Horigontal ————-
1 27¢.284 40.2 12.7 -21.1 0.0 31.8 £g.0 1£.2 100 1c4
2 Be4.143 26,7 23.5 -1&.1 0.0 34,1 4.0 11.9 100 20
————— Vertical —————=
3 440,420 35.4 le.7 -Z0.g 0.0 31.5 4.0 14.5 100 35¢
4 810.107 30.6 23.8 -18.5%5 0.0 36.0 4.0 10.0 100 35¢
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Test mode : 1 GHz ~ 8 GHz (Worst case : 802.11n_HT40 / Highest Frequency)

120

110

100

90

—_

80

+

70

60

50
40

Field Strength [dBuV /m]

30

20

10

0

1G

2G

G
Frequency [Hz]

5G

7G

8G

Limit1(PK)

Limit2(CAV)

Hori.

Vert,

N,

Freq.

Reading) ant.Fal| Loss | Gain

Resul

Limit

Margin

=PK= | =CAVE

<PK= | <CAV=

. | 4eight

Angle

[MH

z] | [deuv]|’de/m] [de]| [de]

‘dBuv/m’

‘deuv/m]| deuv/m]

[de] | [de]

[H/V]

[cm]

[deg]

Ant
Type

comment

1

5851.947

44.7] 348 11.3]| 345

56.3

83.5 63.5

27.2 7.2

Hari.

150

o

8719K

Note 1:
Note 2 :

Measured distance : 1 m
Limit : Peak : 83.5 dBuV/m

Average : 63.5 dBuVv/m

Test mode : 1 GHz ~ 8 GHz (Worst case : 802.11n _HT40 / Highest Frequency)

120

110

Limit1{PK)
Limit1 -6dB(PK)

100
90

i~

Limit2(CAV)

80

70

60
50

M

Field Strength [dBuV/m]

40

30

20

10

8G

10G

Frequency [Hz]

158G

Hori.

= Vert.

Freg.

Reading| ant.Fatf Loss | Gain

Limit

Margin

Result

< PK>= <CAN =

<P = | <CAV=

. | 4eigh]

Angle

Ant
Type

[MHz]

[deuv] | de/m] [de] | [de]

dBuv/m’

deuv/m| dBuv/m

[de] | [de]

[H/V]

[am]

[d=g]

Comment

Note 1 :
Note 2 :

Measured distance : 1 m
Limit : Peak : 83.5 dBuV/m

Average : 63.5 dBuVv/m
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Test mode : 18 GHz ~ 40 GHz (Worst case : 802.11n HT40 / Highest Frequency)

(o Tseammz 7] ®]

Ref Level 97.00 depY @ RBW 1 MHz

Att 10dBE  SWT 22 ms @ YBW 2 MHz  Mode Auto Sweep
TOF

@ 1Pk View@2Pk View

90 depy

D1 83.540 dBep

80 dBpy

70 dBy

D2 63.I54D dB

60 dBpy

40 dBpv

30 dBy

20 depy

10 dBp

0 dBpy

Start 18.0 GHz 10001 pts Stop 40.0 GHz

J1 @D G

NOTE 1: Measured distance : 1 m
NOTE 2: Limit: Peak : 83.5 dBuV/m
Average : 63.5 dBuV/m
NOTE 3:  Blue line : Horizental
Black line : Vertical
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4.4.6.6 Measurement Plot_Conducted spurious(5 725 MHz ~ 5 850 MHz)

Test mode : 802.11a Lowest Frequency bandedge

Spectrum %

Ref Level 30.00 dBm
SGL Count 1007100

Offset 15.21 db Mode Auto Sweep

@1 Max

Limit ¢heck PABS

PURIOUS_LINE_ABS PARS

20 dbife

10 dBm

0 dBm

-10 dBm

-20 dBm

| SPURIOUS_LINE_&BS_
30 dBm— |

-50 dBm

-60 dBm

Start 5.6 GHz 5005 pts

Stop 5.77 GHz

Spurious Emissions

Range Low Range Up | RBW | Frequency |  Power abs

| ALimit |

5.600 GHz
5650 GHz
5.700 GHz
5.720 GHz
5.725 GHz

E.650 GHz
E.700 GHz
5,720 GHz
5.725 GHz
5.770 GHz

1.000 MHz
1.000 MHz
1.000 MHz
1.000 MHz
1.000 MHz

564253 GHz
5 BE327F GHz
5.71829 GHz
5.72042 GHz
5. 74327 GHz

-34.21 dBm
-33.26 dBm
-32.52 dBm
-32.92 dBm

9.89 dBm

-7.21 dB
-8.68 dB
-47.64 dB
-49.438 dB
-17.11dB

[ j GIRRIERD e

F1:5 725 MHz
Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11a Lowest Frequency spurious

Spectrum

(=

Ref Level 10.00 dBm
Att 10 de
SGL Count 100/100

Offset
SWT
TOF

15.21 dB @ RBW 1 MHz

160 ms & VBW 3 MHz Mode Auto Sweep

@ 1Rm Max

mM1[1]

0 dBm

-35.31 dBm
1.54270 GHz

-10 dBm

-20 dBm

D1 dBm

27.000

-3 %qu

-40 [dBm

-a0 dem

-60 HBm

R ATy

&
wyw

-70 dBm

-30 dBm

CF 20.015 GHz 10001 pts

Span 39.97 GHz

j ] (T

Offset : Attenuator + Peak antenna gain + dutycycle factor
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Test mode : 802.11a Middle Freqguency spurious

Spectrum ln%:[

Ref Level 10.00 dBm Offset 15.21 dB & RBW 1 MHz
Att 10dB  SWT 160 ms & ¥YBW 3 MHz Mode Auto Sweep
SGL Count 1007100 TDF

@ 1Rm Max

M1[1] -35.83 dBm

1.57870 GHz|
0 dBém

-10 dBm

-20 dBm

D1 -27.000 dBm

-40 dBm

-50 HBm

a0 b ,MWWWWH J—— il

vy g ¥

-70 dBm

-80 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] GRRNERD W

Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11a Highest Frequency bandedge

Spectrum % In%:[
Ref Level 30.00 dBm  Offset 15.21 dB Mode Auto Sweep
SGL Count 100/100
@1 Max
TR (thEI' PARS
| SPURIDLIS
SPULIDS dileriSe |ine_aps pa —
10 dBm /.WH\
0 dBm }( \
-10 dBm "
-20 dBm
-30 dBm }
-40 dBrm
-30 dBm
-60 dBm
i
Start 5.765 GHz 5005 pts Stop 5.975 GHz
Spurious Emissions
Range Low Range Up | RBW | Frequency | Power Abs | ALimit |
5.765 GHz 5.850 GHz 1.000 MHz 5.80580 GHz 9.91 dBm -17.09 dB
5.850 GHz 5.855 GHz 1.000 MHz 5.85463 GHz -33.18 dBm -49.62 dB
5.855 GHz 5.875 GHz 1.000 MHz 5.87419 GHz -34.01 dBm -44.23 dB
5,875 GHz E£.92E GHz 1.000 MHz 5.92428 GHz -35.10 dBm -8.64 dB
5,925 GHz L5975 GHz 1.000 MHz 595864 GHz -33.27 dBm -6.27 dB
i ] NRRD e
F1:5 850 MHz

Offset : Attenuator + Peak antenna gain + dutycycle factor
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Test mode : 802.11a Highest Frequency spurious

Spectrum ln%:[

Ref Level 10.00 dBm Offset 15.21 dB & RBW 1 MHz
Att 10dB  SWT 160 ms & ¥YBW 3 MHz Mode Auto Sweep
SGL Count 1007100 TDF

@ 1Rm Max

M1[1] -35.95 dBm
1.60270 GHz|
0 dBém

-10 dBm

-20 dBm

D1 -27.000 dBm

-40 HdBm

-50 HBm

60 HEm MWWWMI Ny m‘ww

-70 dBm

-80 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] GRRNERD W

Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11n HT20 Lowest Frequency bandedge

Spectrum % In%:[

Ref Level 30.06 dBm  Offset 15.27 dB Mode Auto Sweep

SGL Count 100/100
@1 Max

Limit ¢heck PARS
20 EJH'F'E BPURIOUS LINE_ABS PABS
' L/

10 dBm — M
0 dBm HL\
-10 dBm

/ \

| SPURIOUS_LINE_ARS_

-30 dBm
- m
-30 dBm
-60 dBm
i
Start 5.6 GHz 5005 pts Stop 5.77 GHz
Spurious Emissions
Range Low Range Up | RBW | Frequency | Power Abs | ALimit |
5.600 GHz 5.650 GHz 1.000 MHz 564288 GHz -34.19 dBm -7.19 dB
5.650 GHz 5.700 GHz 1.000 MHz 5. 65042 GHz -35.51 dBm -8.83 db
5.700 GHz 5.720 GHz 1.000 MHz 570177 GHz -34.18 dBm -44.68 dB
5.720 GHz E.725 GHz 1.000 MHz 5.72424 GHz -28.71 dBm -53.98 dB
5. 725 GHz E£.770 GHz 1.000 MHz 5. 74255 GHz 9.14 dBm -17.86 dB
i ] NRRD e
F1:5725 MHz
Offset : Attenuator + Peak antenna gain + dutycycle factor
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Test mode : 802.11n HT20 Lowest Frequency spurious

Spectrum ln%:[

Ref Level 10.00 dBm Offset 15.27 dB & RBW 1 MHz
Att 10dB  SWT 160 ms & ¥YBW 3 MHz Mode Auto Sweep
SGL Count 1007100 TDF

@ 1Rm Max

M1[1] -37.03 dBm

1.53870 GHz|
0 dBém

-10 dBm

-20 dBm

D1 -27.000 dBm

-30 dBm
1

-40 dBm

-50 dBm

Y

-60 HBm

VIV

-70 dBm

-80 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] GRRNERD W

Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11n HT20 Middle Frequency spurious

Spectrum In%:[

Ref Level 10.00 dBm  Offset 15.27 dB @ RBW 1 MHz

Att 10 dB SWT 160 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 TOF

@ LEm Max

mM1[1] -37.15 dBm

1.57870 GHz|
0 dBm

-10 dBm

-20 dBm

D1 -27.000 dBm

-30 dBm
11

-40 dBm

ke A WWWM‘WM e

-70 dBm

-30 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] (T

Offset : Attenuator + Peak antenna gain + dutycycle factor
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Test mode : 802.11n HT20 Highest Frequency bandedge

Spectrum ln%:[

Ref Level 30.06 dBm Offset 15.27 db Mode Auto Sweep
SGL Count 100/100
@1 Max

pARS

[ Limit dheck
—SPUEEES#WS LINE_ABS P&

20d \\

10 dBm

0 dBm Mw
-10 dBm j \
[ |

3

-20 dBm J
-30 dBmﬂmm f
-40 dBm
-50 dBm
-60 dBm
F1
Il
Start 5.765 GHz 5005 pts Stop 5.975 GHz
Spurious Emissions
Range Low Range Up | RBW | Frequency | Power Abs | ALimit |
5,765 GHz E.850 GHz 1.000 MHz 580623 GHz 9.19 dBm -17.81d8B
5,850 GHz E.85E GHz 1.000 MHz 585473 GHz -33.50 dBm -49.72 dB
5.855 GHz 5.875 GHz 1.000 MHz 5.87355 GHz -34.08 dBrm -44.49 dB
5.875 GHz 5.925 GHz 1.000 MHz 5.92478 GHz -33.87 dBm -7.03 d&
5.925 GHz 5,975 GHz 1.000 MHz 5.97363 GHz -33.86 dBm -6.86 dB
[ I ] CRINIR e
F1:5 850 MHz

Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11n HT20 Highest Frequency spurious

Spectrum In%:[

Ref Level 10.00 dBm  Offset 15.27 dB @ RBW 1 MHz

Att 10 dB SWT 160 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 TOF

@ LEm Max

M1[1] -37.36 dBm
1.59870 GHz|
0 dBm

-10 dBm

-20 dBm

-27.000 dBm

WMMW‘V\“M Ay ity T.;MM

-70 dBm

-30 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] (T

Offset : Attenuator + Peak antenna gain + dutycycle factor
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Test mode : 802.11n_HT40 Lowest Frequency bandedge

Spectrum % ln%:[
Ref Level 30.68 dBm Offset 15.89 db Mode Auto Sweep
SGL Count 100/100
@1 Max
Limit ¢heck PABS
20 ghine _BPURIOUS_|INE_aBS | PaBS //
10 dBm
0 dBém j W H
-10 dBm H \
-20 dBm
| SPURICUS LIMNE ABS_ J
50 cem—) Mﬁ- }
-50 dBm
-60 dBm
F1
il
Start 5.6 GHz 5005 pts Stop 5.805 GHz
Spurious Emissions
Range Low Range Up | RBW | Frequency | Power Abs | ALimit |
5.600 GHz E.650 GHz 1.000 MHz 564183 GHz -33.23 dBm -6.23 dB
5650 GHz E.700 GHz 1.000 MHz 565102 GHz -34.31 dBm -8.07 d&
5.700 GHz 5,720 GHz 1.000 MHz 571777 GHz -27.76 dBm -42.74 dB
5.720 GHz 5.725 GHz 1.000 MHz 5.72023 GHz -28.23 dBm -44.36 dB
5.725 GHz 5.805 GHz 1.000 MHz 5.75389 GHz 7.09 dBm -19.91dB
( | ] URNNNRNED
F1:5725 MHz

Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11n HT40 Lowest Frequency spurious

Spectrum In%:[

Ref Level 10.00 dBm  Offset 15.89 dB @ RBW 1 MHz

Att 10 dB SWT 160 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 TOF

@ LEm Max

mM1[1] -36.71 dBm

1.55070 GHz|
0 dBm

-10 dBm

-20 dBm

D1 -27.000 dBm

-30 dBm
M1

-70 dBm

-30 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] (T

Offset : Attenuator + Peak antenna gain + dutycycle factor
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Test mode : 802.11n HT40 Highest Frequency bandedge

Spectrum ln%:[

Ref Level 30.68 dBm Offset 15.89 db Mode Auto Sweep
SGL Count 100/100
@1 Max
Limit ¢heck pARS

—SPUEIQSS_J#%_LINE_ABS_ pPaES
20 dBm

]

10 dBm

o o M'\f“‘“'w\
-10 dBm I H

-20 dBm r

40 dBm
-50 dBm
-60 dBm
F1
|
Start 5.755 GHz 5005 pts Stop 5.975 GHz
Spurious Emissions
Range Low Range Up | RBW | Frequency | Power Abs | ALimit |
5. 7EE GHz E.850 GHz 1.000 MHz 5. 79624 GHz 7.58 dBm -19.42 dB
5,850 GHz E.85E GHz 1.000 MHz 585471 GHz -32.46 dBm -48.73 dB
5.855 GHz 5.875 GHz 1.000 MHz 5.87485 GHz -33.49 dBm -43.53 dB
5.875 GHz 5.925 GHz 1.000 MHz 592413 GHz -33.82 dBm -7.46 dB
5.925 GHz 5.975 GHz 1.000 MHz 5.94306 GHz -33.27 dBm -6.27 dB
[ I ] CRINIR e
F1:5 850 MHz

Offset : Attenuator + Peak antenna gain + dutycycle factor

Test mode : 802.11n HT40 Highest Frequency spurious

Spectrum In%:[

Ref Level 10.00 dBm  Offset 15.89 dB @ RBW 1 MHz

Att 10 dB SWT 160 ms & VBW 3 MHz Mode Auto Sweep
SGL Count 100/100 TOF

@ LEm Max

mM1[1] -36.84 dBm

1.59070 GHz|
0 dBm

-10 dBm

-20 dBm

D1 -27.000 dBm

-30 dBm

11

-70 dBm

-30 dBm

CF 20.015 GHz 10001 pts Span 39.97 GHz

j ] (T

Offset : Attenuator + Peak antenna gain + dutycycle factor
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4.4.6.7 Measurement Plot_Dutycycle

Test mode : 802.11a

BN Keysight Spectrum Analyzer - Swept SA

=N = =
2 CORREC SENSE:INT] ALIGN AUTO 05:04:04 PM Dec 04, 2017

Marker 3 2.47200 ms . Avg Type: RMS

PNO: Fast —w— Trig: FreeRun

IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB
10 dBidiv ~ Ref 20.10 dBm
Log

Center 5.180000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz* Sweep 2.667 ms (1001 pts)

MKR| MODE| TRC| SCL| x Y FUNCTION FUNCTION WIDTH FUNCTION VALUE

il N [1[t]  9440ps|
)l N [1]¢]

»

m

WO~ oA

10

MSG % STATUS

duty cycle : 1.42/ 1.53 = 0.932 / Average Factor : 20log(1/ 0.932) = 0.61

Test mode : 802.11n HT20

BE Keysight Spectrum Analyzer - Swept SA
U RF [ 500 DC | CORREC SENSE:INT] ALIGN AUTO
Marker 3 1.91733 ms ) Avg Type: RMS
PNO: Fast —»—- Trig: FreeRun
IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB
i]_o dBidiv Ref 20.10 dBm

Span 0 Hz
#VBW 3.0 MHz* Sweep 2.667 ms (1001 pts)

MKR| MODE TRC| SCL X FUNCTION FUNCTION WIDTH FUNCTION VALUE -

=
(N [1[¢] 4773 us 110dBm| | 0000 |

2 NEEREY 1.811 ms 402dBm[ [ ]
S N [1[¢t] 1917 ms 136dBm[ [ ]

m

(-3 X

MSG % STATUS

duty cycle : 1.33/1.44 = 0.926 / Average Factor : 20log(1 / 0.926) = 0.66
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Test mode : 802.11n HT40

i Keysight Spectrum Analyzer - SweptﬁA (=
SENSE:INT] ALIGN AUTO 05:07:14 PM Dec 04, 2017
Marker 31. 46667 ms . Avg Type: RMS
PNO: Fast —w— Trig: FreeRun

IFGain:Low Atten: 20 dB

Ref Offset 10.1 dB
Ref 20.10 dBm

Center 5.190000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 3.0 MHz* Sweep 2.667 ms (1001 pts)
MKR| MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE -
1 III-n 00|
| N [1 ]
I N ATt 1467ms|  -8.83dBm| ]
4 I ]
5 I -
6 ]
7 ]
8 ]
9 ]
10 ]
1 I -
MSG %STATUS

duty cycle : 0.65/0.75 = 0.867 / Average Factor : 20log(1/0.867) = 1.29
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4.4.7 Conducted Emission
4.4.7.1 Regulation

According to §15.207(a), for an intentional radiator that is designed to be connected to the public
utility (AC) power line, the radio frequency voltage that is conducted back onto the AC power line
on any frequency or frequencies, within the band 150 kHz to 30 MHz, shall not exceed the limits
in the following table, as measured using a 50 pH/50 Q line impedance stabilization network
(LISN).

Compliance with the provisions of this paragraph shall be based on the measurement of the
radio frequency voltage between each power line and ground at the power terminal. The lower
limit applies at the boundary between the frequency ranges.

Conducted limit (dBuV)
Frequency of emission (MHz)
Qausi-peak Average
0.15-0.5 66 to 56 * 56 to 46 *
05-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

According to 815.107(a), for unintentional device, except for Class A digital devices, line
conducted emission limits are the same as the above table.

4.4.7.2 Measurement Procedure

1) The EUT was placed on a wooden table of size, 1 m by 1.5 m, raised 80 cm in which is
located 40 cm away from the vertical wall and 1.5 m away from the side wall of the shielded
room.

2) Each current-carrying conductor of the EUT power cord was individually connected through a
50 Q/50 uH LISN, which is an input transducer to a Spectrum Analyzer or an EMI/Field Intensity
Meter, to the input power source.

3) Exploratory measurements were made to identify the frequency of the emission that had the
highest amplitude relative to the limit by operating the EUT in a range of typical modes of
operation, cable position, and with a typical system equipment configuration and arrangement.
Based on the exploratory tests of the EUT, the one EUT cable configuration and arrangement
and mode of operation that had produced the emission with the highest amplitude relative to the
limit was selected for the final measurement.

4) The final test on all current-carrying conductors of all of the power cords to the equipment that
comprises the EUT (but not the cords associated with other non-EUT equipment is the system)
was then performed over the frequency range of 0.15 MHz to 30 MHz.

5) The measurements were made with the detector set to PEAK amplitude within a bandwidth of
10 kHz or to QUASIPEAK and AVERAGE within a bandwidth of 9 kHz. The EUT was in
transmitting mode during the measurements.

4.4.7.3 Result

Comply (measurement data : refer to the next page)
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4.4.7.4 Measurement data

Test mode : worst case of all modulation.(WLAN2.4 GHz 802.11n HT20 2 462 MHz)

100

— Limit1{QP)
90 ——— Limit2(cAv)
80
— 70 — N {(+]) (PK)
= ] ——— N (+) (cAV)
N P/CAV
8 &0 X 4 (+] (Qp/cAv)
= —— L1 (-) (PK)
g 50 1 (-) (cav)
S 40 f 4 L1(-)(Qp/cav)
= T [
g 30 WL 1
Y l' ] L ',.'..J II : L !&' i
20 O EATE ﬁ*f—v 'll
10 -
0
M 1M 2M 3M M 7M 10M 20M
Frequency [Hz] 30M
NO FREQ READING C.FACTOR RESULT LIMIT MARGIN PHASE
QP CLW ) CLW QP CAV QP CLW
[MH=z ] [dBuv] [dBuWV] [dB] [dBuV] [dBuWV] [dBuV] [dBuV] [dBuV] [dBuV]
1 0.15480 31.2 2.1 15,48 51.1 2z2.0 653.7 55.7 14.6 33.7 N (+)
2 0.18¢53 2.8 -1.8 20.0 46.8 18.2 ed.c 53.6 le.8 35.4 N (+)
3 1.43¢00 12.3 -0.4 1%.8 3Z2.1 1%9.4 56.0 46.0 23.9% Zo.6 N (+)
4 20.50258 17.2 10.5 20.2 37.4 30.7 ed.0 50.0 22.6 19.3 N (+)
5 2.312%8 11.1 1.8 1%.8 30.8 21.4 5.0 4g.0 25.1 24.6 L1l {-)
& 29.34005 1leg.4 0.0 20.1 36.5 20.1 eld.0 50.0 23.5 28.4 L1 {-)
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APPENDIX |

TEST EQUIPMENT USED FOR TESTS
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To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment.
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. . Cal. Date Next Cal.Date

Equipment Manufacturer Model Serial No. (yy.mm.dd) (yy.mm.dd)
PXA Signal Analyzer KEYSIGHT N9030A MY54410264 2018-01-11 2019-01-11
Power Sensor KIKUSUI U2022XA FE002647 2017-08-16 2018-08-16
AC POWER SUPPLY HP PCR 500L US37471465 2017-04-24 2018-04-24
Digital MultiMeter HP 34401A US36025428 2018-01-11 2019-01-11
Signal Generator ROHDE&SCHWARZ | SMB100A 178384 2017-10-16 2018-10-16
ATTENUATOR WEINSCHEL 56-10 58759 2017-10-13 2018-10-13
EMI Test Receiver ROHDE&SCHWARZ ESU40 100445 2017-12-15 2018-12-15
BiLog Antenna Schwarzbeck VULB9160 9160-3381 2017-06-15 2019-06-15
Preamplifier TSJ M"bAO'i_OZ"?OL 1870369 2017-04-24 2018-04-24

Antenna Mast(10 m) TOKIN 5977 - - -

MA4640-

Antenna Mast(10 m) Innco XPET-0800 578 - -
Controller(10 m) TOKIN 5909L 141909L-1 - -
Controller(10 m) Innco C0O3000 40040217 - -

Turn Table(10 m) TOKIN 5983-1.5 - - -
10 m Semi-Anechoic SY CORPORATION ) . ) )
Chamber
Active Loop H-Field ETS 6502 00150598 2017-06-01 2019-06-01
Double Ridege Horn ETS 3117 00168719 2017-09-01 2019-09-01
Antenna
Double Ridege Horn A.H Systems, Inc SAS-574 465 2017-04-25 2019-04-25
Antenna
PREAMPLIFIER Agilent 8449B 3008A02110 2018-01-15 2019-01-15
PREAMPLIFIER A.H Systems, Inc PAM-1840VH 166 2018-01-15 2019-01-15
S WHKX10-
High pass filter | twa'“"‘;”ggt by | 2580-3000- 14 2018-01-11 2019-01-11
nstruments Gm 18000-60SS
EMI Test Receiver ROHDE&SCHWARZ ESR7 101440 2017-12-15 2018-12-15
LISN ROHDE&SCHWARZ ENV216 101883 2017-04-24 2018-04-24
Pulse Limiter Schwarzbeck VTSD 9561-F 9561-F189 2017-04-24 2018-04-24
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