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1. SUMMARY
1.1. TEST STANDARDS
The tests were performed according to following standards:

FCC Rules Part 15 Subpart E—Unlicensed National Information Infrastructure Devices
ANSI C63.10:2013 : American National Standard for Testing Unlicensed Wireless Devices
KDB789033 D02: General UNII Test Procedures New Rules v02r01

1.2. Test Description

FCC Requirement

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.407(a) Emission Bandwidth(26dBm Bandwidth) PASSnote1
FCC Part 15.407(e) 'g"gr‘::jnvyig‘th'z)missmn Bandwidth(6dBm PASSnotez
FCC Part 15.407(a) Maximum Conducted Output Power PASS
FCC Part 15.407(a) Peak Power Spectral Density PASS
FCC Part 15.407(9g) Frequency Stability PASS
FCC Part 15.407(b) Undesirable emission PASS
FCC Part 15.407(b)/15.205/15.209 Radiated Emissions PASS
FCC Part 15.407(h) Dynamic Frequency Selection PASSnote 3
FCC Part 15.203/15.247(b) Antenna Requirement PASS

Note 1: Apply to U-NII 1, U-NII 2A, and U-NII 2C band.
Note 2: Apply to U-NII 3 band only.
Note 3: Test result see DFS report.
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1.3. Test Facility

1.3.1 Address of the test laboratory

Shenzhen HUAK Testing Technology Co., Ltd.

1F, B2 Building, Junfeng Zhongcheng Zhizao Innovation Park, Fuhai Street, Bao'an District, Shenzhen
City, China

The 3m-Semi anechoic test site fulfils CISPR 16-1-4 according to ANSI C63.4:2014 and CISPR
16-1-4:2010 SVSWR requirement for radiated emission above 1GHz.

1.4. Statement of the measurement uncertainty

The data and results referenced in this document are true and accurate. The reader is cautioned that
there may be errors within the calibration limits of the equipment and facilities. The measurement
uncertainty was calculated for all measurements listed in this test report acc. to CISPR 16 - 4
“Specification for radio disturbance and immunity measuring apparatus and methods — Part 4:
Uncertainty in EMC Measurements® and is documented in the Shenzhen HUAK Testing Technology
Co., Ltd. quality system acc. to DIN EN ISO/IEC 17025. Furthermore, component and process
variability of devices similar to that tested may result in additional deviation. The manufacturer has the
sole responsibility of continued compliance of the device.

Measurement Uncertainty
Conducted Emission Expanded Uncertainty = 2.23dB, k=2

Radiated emission expanded uncertainty(9kHz-30MHz) = 3.08dB, k=2
Radiated emission expanded uncertainty(30MHz-1000MHz) = 4.42dB, k=2
Radiated emission expanded uncertainty(Above 1GHz) = 4.06dB, k=2
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2. GENERAL INFORMATION

2.1. Environmental conditions

During the measurement the environmental conditions were within the listed ranges:

Normal Temperature: 25°C
Relative Humidity: 55 %
Air Pressure: 101 kPa

2.2. General Description of EUT

Product Name: Wifi range extender

Model/Type
reference: HT-JRT1200K, LN1078TS
Power supply: AC 120V/60Hz
WIFI
20MHz system 40MHz system 80MHz system | 160MHz system
802.11a
Supported type: 802.11n
802.11n 802.11ac N/A
802.11ac
802.11ac
Operation 5180MHz-5240MHz | 5190MHz-5230MHz 5210MHz; N/A
frequency: 5745MHz-5825MHz | 5755MHz-5795MHz S775MHz
Modulation: OFDM OFDM OFDM N/A
Channel number: 9 4 2 N/A
Channel separation: 20MHz 40MHz 80MHz N/A

Antenna type: External ANT

Antenna Gain: Max. 5.0dBi for each antenna

Note: For more details, please refer to the user’s manual of the EUT.

2.3. Description of Test Modes and Test Frequency

The Applicant provides communication tools software to control the EUT for staying in continuous
transmitting (Duty Cycle more than 98%) and receiving mode for testing.

All test performed at the low, middle and high of operational frequency range of each mode.
Operation Frequency List WIFI on 5G Band:

20MHz 40MHz 80MHz
Operating band Frequency Frequency Frequency
Channel (MH2) Channel (MHz) Channel (MH2)
36 5180
U-NII 1 40 5200 B5 2120 m —
(5150MHz-5250MHz) 44 5220 46 5230
48 5240
149 5745 151 5755
153 5765
U-NII' 3 157 5785 155 5775
(5725MHz-5850MHz) 161 5805 159 5795
165 5825 -- - -- --

Note:
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1. “-“Means no channel(s) available any more.
2. The line display in grey is those Channels/Frequencies select to test in this report for each operation mode.

Data Rate Used:

Preliminary tests were performed in different data rate to find the worst radiated emission. The data
rate shown in the table below is the worst-case rate with respect to the specific test item. Investigation
has been done on all the possible configurations for searching the worst cases. The following table is a
list of the test modes shown in this test report.

Test Items Mode Data Rate

11a/OFDM 6 Mbps

Maximum Conducted Output Power
Power Spectral Density _ 11n(20MHz),11ac(20MHz)/OFDM | 7.2 Mbps
Emission Bandwidth(26dBm Bandwidth)
Minimum Emission Bandwidth(6dBm Bandwidth)
Undesirable emission

Frequency Stability

11n(40MHz),11ac(40MHz)/OFDM | 15.0Mbps

11ac(80MHz)/OFDM 65.0Mbps
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2.4. Equipments Used during the Test

Report No.: HK1911252989-2E

: : Cal.
ltem Equipment Manufacturer Model No. Serial No. Last Cal. Interval
L.I.S.N.
1. Acrtificial Mains R&S ENV216 HKE-002 Dec. 28, 2018 | 1 Year
Network
2. Receiver R&S ESCl17 HKE-010 Dec. 28, 2018 | 1 Year
3. | RFautomatic Tonscend 1S0806-2 HKE-060 | Dec. 28, 2018 | 1 Year
control unit
4. | Spectrum analyzer R&S FSP40 HKE-025 Dec. 28, 2018 | 1 Year
5. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018 | 1 Year
6. Preamplifier Schwarzbeck BBV 9743 HKE-006 Dec. 28, 2018 | 1 Year
7. | EMI Test Receiver | Rohde & Schwarz ESCI 7 HKE-010 Dec. 28, 2018 | 1 Year
g, | Bilog Broadband Schwarzbeck VULB9163 HKE-012 | Dec. 28, 2018 | 1 Year
Antenna
9. Loop Antenna Schwarzbeck FMZB 1519 B HKE-014 Dec. 28, 2018 | 1 Year
10. Horn Antenna Schewarzbeck 9120D HKE-013 Dec. 28, 2018 | 1 Year
11. Broﬂ’ém:om SCHWARZBECK | BBHA 9170 HKE-017 | Dec. 28, 2018 | 1 Year
12. Pre-amplifier EMCI EMCO051845SE HKE-015 Dec. 28, 2018 | 1 Year
13. Pre-amplifier Agilent 83051A HKE-016 Dec. 28, 2018 | 1 Year
EMI Test Software JS1120-B
14. EZ-EMC Tonscend version HKE-083 Dec. 28, 2018 N/A
15. Power Sensor Agilent E9300A HKE-086 Dec. 28, 2018 | 1 Year
16. | Spectrum analyzer Agilent N9020A HKE-048 Dec. 28, 2018 | 1 Year
17.| Signal generator Agilent N5182A HKE-029 Dec. 28, 2018 | 1 Year
18. | Signal Generator Agilent 83630A HKE-028 Dec. 28, 2018 | 1 Year
19. Shielded room Shiel Hong 4*3*3 HKE-039 Dec. 28, 2018 | 3 Year
20.| RF Cfebﬁg’e'ow HUBER+SUHNER RG214 HKE-055 | Dec. 28, 2018 | 1 Year
21.| RF Cfg'ﬁ(z‘;‘bo"e HUBER+SUHNER RG214 HKE-056 | Dec. 28, 2018 | 1 Year
The calibration interval was one year
2.5. Special Accessories
Manufacturer Description Model Serial Number Certificate
/ / / / /
/ / / / /

2.6. Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended to comply with Section 15.247 of the FCC Part 15, Subpart C
Rules.
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2.7. Modifications

No modifications were implemented to meet testing criteria.
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3. TEST CONDITIONS AND RESULTS

3.1. Conducted Emissions Test
LIMIT

According to FCC CFR Title 47 Part 15 Subpart C Section 15.207, AC Power Line Conducted
Emissions Limits for Licence-Exempt Radio Apparatus as below:

Limit (dBuV)
Frequency range (MHz)
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

* Decreases with the logarithm of the frequency.

TEST CONFIGURATION

Shielded Fooms

EUT

Test

:: Fecewer

LIEH

Adapter

TEST PROCEDURE

1. The equipment was set up as per the test configuration to simulate typical actual usage per the user’s
manual. The EUT is a tabletop system; a wooden table with a height of 0.8 meters is used and is placed on
the ground plane as per ANSI C63.10:2013.

2. Support equipment, if needed, was placed as per ANSI C63.10:2013.

3. Alll/O cables were positioned to simulate typical actual usage as per ANSI C63.10:2013.

4. The adapter received AC120V/60Hz power through a Line Impedance Stabilization Network (LISN) which
supplied power source and was grounded to the ground plane.

All support equipments received AC power from a second LISN, if any.

6. The EUT test program was started. Emissions were measured on each current carrying line of the EUT
using a spectrum Analyzer / Receiver connected to the LISN powering the EUT. The LISN has two
monitoring points: Line 1 (Hot Side) and Line 2 (Neutral Side). Two scans were taken: one with Line 1
connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; the second scan had Line 1
connected to a 50 ohm load and Line 2 connected to the Analyzer / Receiver.

7. Analyzer / Receiver scanned from 150 KHz to 30MHz for emissions in each of the test modes.

During the above scans, the emissions were maximized by cable manipulation.



TEST RESULTS

Remark:

1.
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All modes of 802.11a/ n/ac were tested at Low, Middle, and High channel; only the worst result of
802.11a CH36 was reported as below:

Both 120 VAC, 50/60 Hz and 240 VAC, 50/60 Hz power supply have been tested, only the worst
result of 120 VAC, 60 Hz was reported as below:

Pre-test AC conducted emission at power from AC mains mode, recorded worst case.

Power supply:

AC 120V/60Hz

Polarization

FCC PART 15 B CLASS B(L)

B
L\A

Level[dBpV]
3

50 5y —
P« [y TS B
30_ ~ = H H "3
20
10
A ™ 1M
Frequency[Hz]
—— QP Limit — AV Limit —PK —AV

o QP Detector

# AV Detector

30M

1 0.2020 10.03 4184 63.53 21.69 3181 33.81 5353 19.72 2378 L
2 122200 9.99 3458 60.00 2542 2459 28.31 50.00 2169 18.32 L
3 232521 10.20 4314 60.00 16.86 3294 3594 50.00 14.06 2574 L
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Power supply: AC 120V/60Hz Polarization N

120
110
100
90
80
70

FCC PART 15 B CLASS B(N)

60 S —

Level[dBpV]

50 ~——

40\/‘”/‘;) A ’h

oy WY
MBS N

20
10

%Ok J — " 1id 1 — 10 30M
Frequency[Hz]

—— QP Limit — AV Limit — PK — AV
o QPDetector # AV Detector

1 0.2009 10.03 4347 63.58 20.11 3344 3448 53.58 19.10 2445 N
2 11.1782 10.01 3579 60.00 2421 2578 29.11 50.00 20.89 19.10 N
3 233814 10.20 4037 60.00 19.63 30.17 3333 50.00 16.67 2313 N
4 0.1983 10.03 4341 63.68 20.27 33.38 3484 53.68 18.84 2481 N
5 11.1378 10.01 35.75 60.00 2425 2574 29.03 50.00 20.97 19.02 N
6 23.6347 10.21 4041 60.00 19.59 30.20 3330 50.00 16.70 23.09 N
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3.2. Radiated Emissions
Limit

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 shall be limited to a level of
—-27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly to 10 dBm/MHz at
25 MHz above or below the band edge, and from 25 MHz above or below the band edge increasing
linearly to a level of 15.6 dBm/MHz at 5 MHz above or below the band edge, and from 5 MHz above or
below the band edge increasing linearly to a level of 27 dBm/MHz at the band edge.

Undesirable emission limits

Requirement Limit(EIRP) Limit (Field strength at 3m) note1
15.407(b)(2)

15.407(b)(2) . .

15.407(b)(3) PK:-27(dBm/MHz) PK:68.2(dBpV/m)
15.407(b)(4)

Notel: The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:

~1000000v30P u
3

(5) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth in
§15.209

(6)In addition, radiated emissions which fall in the restricted bands, as defined in §15.205(a), must also
comply with the radiated emission limits specified in §15.209(a)

E V/m, where P is the eirp (Watts)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (puV/m)
0.009-0.49 3 20log(2400/F(KHz))+40log(300/3) 2400/F(KHz)
0.49-1.705 3 20log(24000/F(KHz))+ 40log(30/3) 24000/F(KHz)

1.705-30 3 20log(30)+ 40log(30/3) 30
30-88 3 40.0 100
88-216 3 43.5 150

216-960 3 46.0 200

Above 960 3 54.0 500
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TEST CONFIGURATION
(A) Radiated Emission Test Set-Up, Frequency Below 30MHz

RX Antenna

. I_EUT | ‘/Turu Tahle E 1Il'l
IO.B m

Ground Plane

A

Receiver

(B) Radiated Emission Test Set-Up, Frequency below 1000MHz

Ant. feed
point

+H

| ' 1-4 m

| EUT | /Tun- Table

0.8 m

Ground Plane

Receiver Amp.

(C) Radiated Emission Test Set-Up, Frequency above 1000MHz

Ant.feed
point

< _—

i 3m i !

EUT L~
A 1-4 m
Twrn Table
../

1.5m

Ground Plane
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Test Procedure

1.

Below 1GHz measurement the EUT is placed on a turntable which is 0.8m above ground plane,
and above 1GHz measurement EUT was placed on a low permittivity and low loss tangent turn
table which is 1.5m above ground plane.

Maximum procedure was performed by raising the receiving antenna from 1m to 4m and rotating
the turn table from 0°C to 360°C to acquire the highest emissions from EUT

And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

Repeat above procedures until all frequency measurements have been completed.
Radiated emission test frequency band from 9KHz to 40GHz.
The distance between test antenna and EUT as following table states:

Test Frequency range Test Antenna Type Test Distance
9KHz-30MHz Active Loop Antenna 3
30MHz-1GHz Bilog Antenna 3
1GHz-18GHz Horn Antenna 3
18GHz-25GHz Horn Anternna 1
Setting test receiver/spectrum as following table states:
Test Frequency Test Receiver/Spectrum Setting Detector
range
9KHz-150KHz RBW=200Hz/VBW=3KHz,Sweep time=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KH2/_VB\£V=1OOOKH2,Sweep oP
time=Auto
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHz/VBW=10Hz, Peak
Sweep time=Auto

TEST RESULTS

Remark:

1. This test was performed with EUT in X, Y, Z position and the worse case was found when EUT in X
position.

2. Al 802.11a/802.11n (HT20) / 802.11ac (HT20) / 802.11n (HT40) / 802.11ac (HT40) / 802.11ac
(HT80) /MIMO modes have been tested for below 1GHz test, only the worst case 802.11ac
(HT20)MIMO low channel of U-NIl 1 band was recorded.

3. Al 802.11a/802.11n (HT20) / 802.11ac (HT20) / 802.11n (HT40) / 802.11ac (HT40) / 802.11ac
(HT80)/ MIMO modes have been tested for above 1GHz test, only the worst case 802.11ac (HT20)
MIMO was recorded.

4. Radiated emission test from 9 KHz to 10th harmonic of fundamental was verified, and no emission

found except system noise floor in 9 KHz to 30MHz and not recorded in this report.
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For 30MHz-1GHz

© QP Detector

Horizontal
90
80
. 60|- .
g = f
£ r
- w I 4 €
W
20 ' A W‘.A. Mty B | et
2 - —"\ P I E \A_ ,JMNM W\w“ ” ,ﬂm NWM
» 53 AR N LTV =
10
om 100M 16
—— QP Limit —— Horizontal PK Frequency[Hz]
1 45.5200 29.10 -13.65 40.00 10.90 100 28 Horizontal
2 67.8300 32.71 -17.13 40.00 7.29 100 293 Horizontal
3 208.480 32.79 -14.84 43.50 10.71 100 334 Horizontal
4 248.250 38.33 -13.47 46.00 7.67 100 124 Horizontal
5 290.930 31.28 -12.83 46.00 14.72 100 328 Horizontal
6 800.180 38.51 -3.12 46.00 7.49 100 130 Horizontal
Vertical
80
70
i w f
! ; '
2w , [ . .
I O, P e, | & ,“ kb
e \ ~\, i “\ ’AM -~ ey .MA
a0 J . - ',Wv«’d M‘ M—-f
S \““., Y \j/v
3om 100M 16
= QP Limit —— Vertical PK Frequency(Hz]

1 39.7000 33.70 -14.64 40.00 6.30 100 16 Vertical
2 | 62.0100 31.50 -15.66 40.00 8.50 100 297 Vertical
3 | 239.520 39.34 -13.88 46.00 6.66 100 22 Vertical
4 331.670 32.74 -11.60 46.00 13.26 100 348 Vertical
5 |436.430 36.29 -9.57 46.00 9.71 100 49 Vertical
6 800.180 34.67 -3.12 46.00 11.33 100 64 Vertical




For 1GHz to 25GHz
Note: All 802.11a / 802.11n (HT20) / 802.11ac (HT20) / 802.11n (HT40) / 802.11ac (HT40) / 802.11ac

(HT80)/MIMO modes have been tested for above 1GHz test, only the worst case 802.11ac (HT20)
MIMO was recorded.

LOW CH 36 /5180

U-NII 1 & 802.11ac (HT20) MIMO Mode (above 1GHz)
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Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBpV/m) (dB)
5150 59.78 -2.49 57.29 68.2 -10.91 peak
5150 47.29 -2.49 44.8 54 -9.2 AVG
10360 57.19 3.74 60.93 68.2 -7.27 peak
10360 42.65 3.74 46.39 54 -7.61 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuVv) (dB) (dBpV/m) (dBpV/m) (dB)
5150 61.23 -2.49 58.74 68.2 -9.46 peak
5150 45.85 -2.49 43.36 54 -10.64 AVG
10360 56.39 3.74 60.13 68.2 -8.07 peak
10360 41.93 3.74 45.67 54 -8.33 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
MID CH 40 /5200
Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
10400 55.62 3.74 59.36 68.2 -8.84 peak
10400 40.68 3.74 44.42 54 -9.58 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
10400 56.73 3.74 60.47 68.2 -7.73 peak
10400 41.09 3.74 44.83 54 -9.17 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
HIGH CH 48 /5240
Horizontal:
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuVv/m) (dB)
5350.5 61.52 -2.11 59.41 68.2 -8.79 peak
5350.5 50.08 -4.63 45.45 54 -8.55 AVG
10480 57.39 3.75 61.14 68.2 -7.06 peak
10480 42.17 3.75 45.92 54 -8.08 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark :

measured.

(1) Measuring frequencies from 1 GHz to the 40 GHz -

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of
15.205, then the general radiated emission limits in 15.209 apply.
(4) Data of measurement within this frequency range shown “--- 7 in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to be

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring
above 1 GHz, below 30MHz was 10KHz.
(6) When the test results of Peak Detected below the limits of Average Detected, the Average Detected is

not need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK Value) <93.98(AV Limit),
at harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the Average Detected not need to completed.




U-NII 3 & 802.11ac (HT20) MIMIO Mode (above 1GHz)

LOW CH 149 /5745
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Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
5720 63.18 -4.45 58.73 68.2 -9.47 peak
5720 49.32 -4.45 44.87 54 -9.13 AVG
11490 57.38 421 61.59 68.2 -6.61 peak
11490 43.05 421 47.26 54 -6.74 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBpV/m) (dBuV/m) (dB)
5720 61.99 -4.45 57.54 68.2 -10.66 peak
5720 48.67 -4.45 44.22 54 -9.78 AVG
11490 58.17 421 62.38 68.2 -5.82 peak
11490 43.62 421 47.83 54 -6.17 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
MID CH157 /5785
Horizontal:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
11570 55.18 4.26 59.44 68.2 -8.76 peak
11570 41.23 4.26 45.49 54 -8.51 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
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Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
11570 53.76 4.26 58.02 68.2 -10.18 peak
11570 40.28 4.26 44.54 54 -9.46 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
HIGH CH 165 (802.11a Mode with 5.8G)/5825
Horizontal
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBuV) (dB) (dBuV/m) (dBuV/m) (dB)
5855 63.47 -4.63 58.84 68.2 -9.36 peak
5855 49.62 -4.63 44.99 54 -9.01 AVG
11650 56.79 4.84 61.63 68.2 -6.57 peak
11650 42.38 4.84 47.22 54 -6.78 AVG
Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.
Vertical:
Frequency Meter Reading Factor Emission Level Limits Margin
Detector Type
(MHz) (dBpV) (dB) (dBpV/m) (dBpVv/m) (dB)
5855 63.43 -4.63 58.8 68.2 -9.4 peak
5855 49.65 -4.63 45.02 54 -8.98 AVG
11650 56.17 4.84 61.01 68.2 -7.19 peak
11650 41.39 4.84 46.23 54 -7.77 AVG

Remark: Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Remark :

measured.

(1) Measuring frequencies from 1 GHz to the 40 GHz -

(2) “F” denotes fundamental frequency; “H” denotes spurious frequency. “E” denotes band edge frequency.
(3) * denotes emission frequency which appearing within the Restricted Bands specified in provision of
15.205, then the general radiated emission limits in 15.209 apply.
(4) Data of measurement within this frequency range shown “--- ” in the table above means the reading of
emissions are attenuated more than 20dB below the permissible limits or the field strength is too small to be

(5) The IF bandwidth of EMI Test Receiver between 30MHz to 1GHz was 120KHz, 1 MHz for measuring
above 1 GHz, below 30MHz was 10KHz.
(6) When the test results of Peak Detected below the limits of Average Detected, the Average Detected is

not need completed. For example: Top Channel at Fundamental 73.16dBuV/m(PK Value) <93.98(AV Limit),
at harmonic 53.20 dBuV/m(PK Value) <54 dBuV/m(AV Limit), the Average Detected not need to completed.
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3.3. Maximum Conducted Average Output Power
Limit

FCC requirement:

For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6 dBi.

(i) For an indoor access point operating in the band 5.15-5.25 GHz, the maximum conducted output
power over the frequency band of operation shall not exceed 1 W provided the maximum antenna gain
does not exceed 6 dBi.

(i) For fixed point-to-point access points operating in the band 5.15-5.25 GHz, the maximum
conducted output power over the frequency band of operation shall not exceed 1 W.

(iv) For 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.

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.

For the band 5.725-5.85 GHz, the maximum conducted output power over the frequency band of
operation shall not exceed 1 W

Test Procedure

Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to the
power sensor.

Test Configuration

EUT Power Sensor Power Meter
Test Results
For ANT1:
U-NII 1
Type Channel O p(c(;vgt:r:)Average Limit (dBm) Result
36 13.62
802.11a 40 13.58
48 13.45
36 13.49
802.11n(HT20) 40 12.94
48 12.63
38 12.12
802.11n(HT40) 6 1239 30.00 Pass
36 12.57
802.11ac(HT20) 40 12.57
48 11.94
38 12.63
802.11ac(HT40) 26 12.06
802.11ac(HT80) 42 12.76
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U-NII 3
Type Channel UL EOI T AE R Limit (dBm) Result
(dBm)
149 13.73
802.11a 157 13.86
165 14.01
149 13.50
802.11n(HT20) 157 12.99
165 13.81
151 14.31
802.11n(HT40) 159 1433 30.00 Pass
149 13.50
802.11ac(HT20) 157 13.42
165 13.70
151 14.88
802.11ac(HT40) 159 1466
802.11ac(HT80) 155 11.74
For ANT2:
U-NII 1
Type Channel O IOV e Limit (dBm) Result
(dBm)
36 13.83
802.11a 40 13.27
48 13.22
36 13.23
802.11n(HT20) 40 13.18
48 13.04
38 13.21
802.11n(HT40) 16 1299 30 Pass
36 13.24
802.11ac(HT20) 40 13.14
48 12.93
38 13.30
802.11ac(HT40) 16 1305
802.11ac(HT80) 42 12.81
U-NII 3
Type Channel OLIILE[EDIEr AR e Limit (dBm) Result
(dBm)
149 13.79
802.11a 157 12.82
165 13.25
149 12.19
802.11n(HT20) 157 12.61
165 12.93
151 13.51 30.00 Pass
802.11n(HT40) 159 13.41
149 12.85
802.11ac(HT20) 157 12.61
165 12.83
151 13.56
802.11ac(HT40) 159 13.50
802.11ac(HT80) 155 12.52

Note:
Measured output power at difference data rate for each mode and recorded worst case for each mode.
Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40, IEEE
802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
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For MIMO*2
U-NIl 1
ANT 1 ANT 2 MIMO*2
Type Channel Output power Output power Output power Limit (dBm) Result
Average Average Average
(dBm) (dBm) (dBm)
36 13.49 13.23 16.37
802.11n(HT20) 40 12.94 13.18 16.07
48 12.63 13.04 15.85
36 12.12 13.21 15.71
802.11n(HT40) 40 12.39 12.99 15.71 Pass
48 12.57 13.24 15.93 27.99
802.11ac(HT20) 38 12.57 13.14 15.87
46 11.94 12.93 15.47
36 12.63 13.30 15.99
802.11ac(HT40) 40 12.06 13.05 15.59
802.11ac(HT80) 48 12.76 12.81 15.80
U-NII 3
ANT 1 ANT 2 MIMO*2
Type Channel Output power Output power Output power Limit (dBm) Result
Average Average Average
(dBm) (dBm) (dBm)
149 13.50 12.19 15.90
802.11n(HT20) 157 12.99 12.61 15.81
165 13.81 12.93 16.40
149 14.31 13.51 16.94
802.1In(HT40) 157 14.33 13.41 16.90 Pass
165 13.50 12.85 16.20 27.99
802.11ac(HT20) 151 13.42 12.61 16.04
159 13.70 12.83 16.30
149 14.88 13.56 17.28
802.11ac(HT40) 157 14.66 13.50 17.13
802.11ac(HT80) 165 11.74 12.52 15.16
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3.4. Power Spectral Density
Limit

FCC requirement:
For the band 5.15-5.25 GHz.

(i) For an outdoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 MHz band.nct!

(ii) For an indoor access point operating in the band 5.15 - 5.25 GHz, the maximum power spectral
density shall not exceed 17 dBm in any 1 MHz band."ct!

(i) For fixed point-to-point access points operating in the band 5.15 - 5.25 GHz, transmitters that
employ a directional antenna gain greater than 23 dBi, a 1 dB reduction in maximum power spectral
density is required for each 1 dB of antenna gain in excess of 23 dBi.

(iv) For mobile and portable client devices in the 5.15 - 5.25 GHz band, the maximum power spectral
density shall not exceed 11 dBm in any 1 MHz band. "°te!

For the 5.25-5.35 GHz and 5.47-5.725 GHz bands

The maximum power spectral density shall not exceed 11 dBm in any 1 megahertz band.
IC requirement:

For the band 5.15-5.25 GHz.

The e.i.r.p. spectral density shall not exceed 10 dBm in any 1.0 MHz band.

Frequency band 5250-5350 MHz

The power spectral density shall not exceed 11 dBm in any 1.0 MHz band

Frequency bands 5470-5600 MHz and 5650-5725 MHz

The power spectral density shall not exceed 11 dBm in any 1.0 MHz band.

For the band 5.725 - 5.85 GHz

The maximum power spectral density shall not exceed 30 dBm in any 500 kHz band. not?, note2

Notel: If transmitting antennas of directional gain greater than 6 dBi are used, the peak power spectral
density shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.
Note2: 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.
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Test Procedure

1. Use this procedure when the maximum peak conducted output power in the fundamental emission
is used to demonstrate compliance.

Set the RBW = 1MHz for U-NII 1, U-NII 2A, U-NII C band and 510KHz for U-NII 3 band.

Set the VBW = 3x RBW.

Set the span to encompass the entire EBW.

Detector = peak.

Sweep time = auto couple.

Trace mode = max hold.

Allow trace to fully stabilize.

© 0 No gk wdh

Use the peak marker function to determine the maximum power level.

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
For ANT1:
U-NII 1
Power Spectral Density Limit

Type Channel (dBmM/MH2) (dBm/ MH2) Result
36 3.42
802.11a 40 3.42
48 4.29
36 3.06
802.11n(HT20) 40 2.57
48 2.82
38 -1.07

802.11n(HT40) 5 082 17 Pass
36 2.90
802.11ac(HT20) 40 2.30
48 1.69
38 0.21
802.11ac(HT40) 26 136
802.11ac(HT80) 42 -3.02

U-NII 3
Power Spectral Density Limit

e i) (dBm/500KH?2) (dBm/500KH?2) e
149 2.66
802.11a 157 2.31
165 3.06
149 2.46
802.11n(HT20) 157 2.45
165 2.07
151 -1.07

802.11n(HT40) 159 0.14 30 Pass
149 1.74
802.11ac(HT20) 157 1.36
165 1.91
151 0.24
802.11ac(HT40) 159 011
802.11ac(HT80) 155 -5.73
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For ANT2:
U-NII 1
Power Spectral Density Limit

Type Channel (dBm/MHz) (dBm/ MHz) Result
36 4.18
802.11a 40 3.10
48 3.33
36 3.08
802.11n(HT20) 40 2.62
48 3.96
38 0.15

802.11n(HT40) 16 053 17 Pass
36 3.46
802.11ac(HT20) 40 3.53
48 2.59
38 0.58
802.11ac(HT40) 26 2046
802.11ac(HT80) 42 -2.81

U-NII 3
Power Spectral Density Limit

LES Cler (dBm/500KH2) (dBm/500KH2) Rzl
149 2.59
802.11a 157 1.08
165 1.77
149 1.26
802.11n(HT20) 157 1.11
165 1.19
151 -1.77

802.11n(HT40) 159 166 30 Pass
149 1.24
802.11ac(HT20) 157 0.75
165 1.22
151 -1.13
802.11ac(HT40) 159 098
802.11ac(HT80) 155 -5.68

Note:
Measured output power at difference data rate for each mode and recorded worst case for each mode.
Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40, IEEE
802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
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For MIMO:
U-NIl 1
ANT 1 ANT 2 MIMO*2
Power Spectral Power Spectral | Power Spectral .
Type Channel Density Density Density Limit (dBm) Result
(dBm/MHz) (dBm/MHz) (dBm/MHz)
36 3.06 3.08 6.08
802.11n(HT20) 40 2.57 2.62 5.61
48 2.82 3.96 6.44
36 -1.07 0.15 2.59
802.11n(HT40) 40 0.82 2053 2.34 Pass
48 2.90 3.46 6.20 14.99
802.11ac(HT20) 38 2.30 3.53 5.97
46 1.69 2.59 5.17
36 0.21 0.58 3.41
802.11ac(HT40) 20 '1.36 -0.46 2.12
802.11ac(HT80) 48 -3.02 -2.81 0.10
U-NII 3
ANT 1 ANT 2 MIMO*2
Power Spectral Power Spectral | Power Spectral o Resu
Type UL Density Density Density Ll (e121m) It
(dBm/500KHz) (dBm/500KHz) | (dBm/500KHz)
149 2.46 1.26 491
802.11n(HT20) 157 2.45 1.11 4.84
165 2.07 1.19 4.66
149 -1.07 -1.77 1.60
802.11n(HT40) 157 0.14 -1.66 2.34 Pass
165 1.74 1.24 451 27.99
802.11ac(HT20) 151 1.36 0.75 4.08
159 1.91 1.22 4.59
149 0.24 -1.13 2.62
802.11ac(HT40) ™57 0.11 20.98 2.49
802.11ac(HT80) 165 -5.73 -5.68 -2.69
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Please refer to following test plots;

For ANT 1:
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802.11n20
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802.11n(HT40)
U-NII 1 U-NII 3
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Tt e Trig:Free Run et e Trig: Fres Run AvglHold: 1010
Foaintow #htten:20 dB Foaintow #htten:20 dB

Ref Offset 9.76 dB ‘ Ref Offset 9.67 dB
Ref 19.75 dBm -1.070 dBm| Ref 19.67 dBm

CenterFreq| CenterFreq|
5.150000000 GHz 5.765000000 GHz
1

StartFreq e bt i e gung, StartFreq
5.148300000 GHz, 5.718840000 GHz,

StopFreq
5790160000 GHz

4 T ‘ asseame
Ml)"t“w-”‘"“‘w- "ﬂ l‘“ﬂlﬁ ) llh'mlu' juta —

Center 5.19000 GHz Span 81.40 MHz Center 5.75500 GHz Span 70.32 MHz
#R #VBW 3.0 MHz* Sweep 1.000 ms (1001 pts) #Res BW 510 kHz #VBW 1.5 MHz* Sweep 1.000 ms (1001 pts)

STATUS. STATUS.

Agilent Spectrum Analyzer - Swept SA Agilent Spectrum Analyzer - Swept SA
T T

Center Freq 5.230000000 GHz mg_rmmr.‘ i Frequency Center Freq 5.795000000 GHz -~ “Rur; A ] Frequency
Fositon _#iteri 208 Fosiniton  Shtter:20 4B

Ref Offset 9.66 dB _ Ref Offset 967 dB
Ref 19.66 dBm L Ref 19.67 dBm

CenterFreq CenterFreq
5230000000 GHz| 5795000000 GHz|
1
‘
Rty o StartFreq At ,,_,..,,«.a,-r‘.a,w.fb‘u el i, StartFreq
! 5.189840000 GHz| 1 i 5.759810000 GHz|

Center 5.23000 GHz Span 80.32 MHz| Center 5.79500 GHz Span 70.38 MHz/
#VBW 3.0 MHz" Sweep 1.000 ms (1001 pts}) #VBW 1.5 MHz" Sweep 1.000 ms (1001 pts})

CHA46 CH159
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802.11ac(HT20)

U-NII' 1

Agilent Spectrum Analyzer - Swept SA

T i 2

Center Freq 5.180000000 GHz
PHO: Fast ~+—
IFGain:Luw

Trig: Free Run
#Atten: 20 dB

Ref Offset .76 dB
Ref 19.75 dBm

e

«Center 5.18000 GHz

es BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
AvglHold: 10/10

ANt Lo T
et L

Sweep 1.000 ms (1001 pts)

."’h“l‘

U-NII 3

Agilent Spectrum Analyzer - Swept SA
T 500
Center Freq 5.745000000 GHz
PNO: Fast ~b—
IFGain:Low

Avg Typs: RMS
Trig: Free Run AvglHold: 16110

#Atten: 20 4B
Ref Offset 967 dB Mkr1 5.7,
Ref 19.67 dBm

CenterFreq|

5180000000 GHz | 1

gttty g

Mwmw

rJlrJﬂ,w o b,

Span 40.08 MHz Center 5.74500 GHz

#VBW 1.5 MHz*

Span 30.30 MHz

Sweep 1.000 ms (1001 pts})

STATUS

STATUS.

CH36

Agilent Spectrum Analyzer - Swept SA

T i 2

Center Freq 5.200000000 GHz
PHO: Fast ~+—
IFGain:Luw

Trig: Free Run
#Atten: 20 dB

Ref Offset 9.76 dB.
Ref 19.75 dBm

«Center 5.20000 GHz
#VBW 3.0 MHz*

Avg Type: RMS
AvglHold: 10/10

Agilent Spectrum Analyzer - Swept S

T 500

Center Freq 5.785000000 GHz
FNO: F

IFGainiLow

Trig: Free Run
#Atten: 20 dB

AvglHold: 16110

Ref Offset9.67 dB Mkr1

Ref 19.67 dBm

Center Freq|
5.200000000 GHz| ;

" de‘lw‘mﬂ“M.M““-M“’,,lwﬁ:‘mEM“

Center 5.78500 GHz

Span 40.20 MHz|
Sweep 1.000 ms (1001 pts)

#VBW 1.5 MHz*

Span 30.34 MHz

Sweep 1.000 ms (1001 pts})

STATUS

= s

CH40

Agilent Spectrum Analyzer - Swept SA

T i 2

Center Freq 5.240000000 GHz
PNO: Fast
IFGain:Luw

e~ Trig: Free Run
#Atten: 20 dB

set 9.66 dB

Ref .S
Ref 19.66 dBm

I g
o
| sy

‘Center 5.24000 GHz
#BW 3.0 MHz*

Avg Type: RMS
AvglHold: 10/10

h"“« g,

Sweep 1.000 ms (1001 pts)

STA

Agilent Spectrum Analyzer - Swept SA
T 500
Center Freq 5.825000000 GHz

IFGainiLow

Frequency
== Trig:Free Run
#tten: 20 dB

AvglHold: 16110

Ref Offset 10 dB
Ref 20.00 dBm

Center Freq|

5.240000000 GHz | ]

ﬁ..m.w.-w"”"'

StartFreq)

'5.219870000 GHz| {

Mhg

Span 40.26 MHz Center 5.82500 GHz

#VBW 1.5 MHz*

Span 30.32 MHz

Sweep 1.000 ms (1001 pts)

CH48

CH165
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802.11ac(HT40)

U-NII 1

Agilent Spectrum Analyzer - Swept SA
T

-Centar Freq 5.190000000 GHz N
PNO: Fast s 1716

IFGainLow #htten:

Ref Offset 9.76 dB
Ref 19.75 dBm

wg;mw\'ﬂ’“‘"w o

Center 5.19000 GHz
Mi #VBW 3.0 MHz*

LR

etk

Span 80.48 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA
T

-Centar Freq 5.75500000 GHz
PNO:

IFGainiLow

Ref Offset 967 dB
Ref 19.67 dBm

At

|mtuqﬁl-1.nun<rlf‘lﬂ%ﬁ' u

Center 5.75500 GHz
#Res BW 510 kHz

:Fast ~#

kgl ey FAINfedr gty

#VBW 1.5 MHz*

Trig: Free Run
#htten: 20 B

’1

Ao,
L, ‘I

Span 70.34 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

CH38

Agilent Spectrum Analyzer - Swept SA
T

-Centar Freq 5.23000000 GHz
PNO:

IFGainiLow

st e Trig:Free Run
#Atten: 20 dB

Ref Offset 9.66 dB
Ref 19.66 dBm

N.ru.‘w‘hw:"‘““"‘ww

Center 5.23000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Jvg Typs: RMS
AvglHold: 100

Span 80.46 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

Agilent Spectrum Analyzer - Swept SA

T 2

Center Freq 5.795000000 GHz
PNO:
IFGain:Low

Ref Offset 967 dB
Ref 19.67 dBm

N
m‘rl'l-'ﬂr.]lliﬂrh*,‘_;L‘.ﬂ.l

Center 5.79500 GHz
#Res BW 510 kHz

:Fast ~#

#VBW 1.5 MHz*

CH151

Jvg Typs: RMS

Trig: Free Run AvglHold: 1610

#htten: 20 B
Mkr1 &

.1

QYRS [
i ‘l,,'P b,

Span 70.40 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

CHA46

CH159

802.11ac(HT80)

U-NII 1

Agilent Spectrum Analyzer - Swept SA
T 502
Center Freq 5.210000000 GHz
PNO: Fast ~b—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 9.66 dB
Ref 19.66 dBm

Center 5.21000 GHz
Mi #VBW 3.0 MHz*

Avg Typs: RMS
AvglHold: 16110

‘*w\ e g

Span 161.8 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA
T 502
Center Freq 5.775000000 GHz

IFGainiLow

Ref Offset 9.67 dB
Ref 19.67 dBm

i

| ni,r.\*‘."ﬁ'ﬂ'*’"fk"

v

Center 5.77500 GHz

PNO: Fast —+—

ol )“l“'“""lr“

#VBW 1.5 MHz*

U-NII 3

Avg Typs: RMS
Trig: Free Run AvglHold: 16110

#Atten: 20 dB

ity

Span 150.7 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

CHA42

CH155
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802.11a

Agilent Spectrum Analyzer - Swept SA
TN :

Center Freq 5.1BEI{)DI]DO GHz

PNO: Fast —+—

IFGainiLow

Ref Offset 9.76 dB
Ref 19.75 dBm

ptl
m.kn’mﬂ"‘"‘“*‘d ‘

Center 5.18000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

U-NII 1

025:01PM

Avg Typs: RMS TRACE
Trig: Free Run AvglHold: 16110
#Atten: 20 dB

lil-'l‘n%;».% o

Span 39.26 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

Agilent Spectrum Analyzer - Swept SA
TN :

Center Freq 5.7-'1500000 GHz

PNO: Fast —+—

IFGainiLow

Ref Offset 967 dB
Ref 19.67 dBm

U-NII 3

Avg Type: RMS

Trig: Free Run AvglHold>10/10

#Atten: 20 dB
kr1 5,744 37 G
2.590 dBm|

P e T e, T

Center 5.74500 GHz

#VBW 1.5 MHz*

%

m
w.} i‘"lmhlljj-hld

Span 30.22 MHz|
Sweep 1.000 ms (1001 pts})

STATUS.

Agilent Spectrum Analyzer - Swept SA

T 502

Center Freq 5.200000000 GHz
FNO:
IFGain:Low

Ref Offset 9.76 dB
Ref 19.75 dBm

o

e
H.r.,“{u!‘nl""""ﬂ"

Center 5.20000 GHz
Res BW 1.0 MHz

:Fast -

#VBW 3.0 MHz*

CH36

Avg Typs: RMS
Trig: Free Run AvglHold: 16110

#Atten: 20 dB

1

e I

Span 39.52 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

Agilent Spectrum Analyzer - Swept SA

T 502

Center Freq 5.785000000 GHz
FNO:
IFGain:Low

Ref Offset 9.67 dB
Ref 19.67 dBm

Center 5.78500 GHz

#VBW 1.5 MHz*

:Fast -

CH149

Avg Typs: RMS

Trig: Free Run AvglHold: 16110

#Atten: 20 dB

ey ""““”‘"*“W-w..ww“\

y
[

\

J| I
Wi

Span 28.86 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

5.785000000 GHz,

Agilent Spectrum Analyzer - Swept SA
TN :

Center Freq S.ZAHDDDDO GHz

PNO: Fast —+—

IFGainiLow

Ref Offset 9.66 dB
Ref 19.66 dBm

CH40

Avg Typs: RMS
Trig: Free Run AvglHold: 16110

#Atten: 20 dB

1

e

J
R Sl

Center 5.24000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

Span 39.68 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA
TN :

Center Freq S.BZSDDI]DO GHz

PNO: Fast —+—

IFGainiLow

Ref Offset 10dB
Ref 20.00 dBm

Center 5.82500 GHz

#VBW 1.5 MHz*

CH157

Avg Typs: RMS

Trig: Free Run AvglHold: 16110

#Atten: 20 dB

WP,

Pt

Span 30.26 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

CH48

CH165
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802.11n20

Agilent Spectrum Analyzer - Swept SA

T 2

Center Freq 5.180000000 GHz
PNO:
IFGain:Low

Ref Offset3.75 dB
Ref 19.75 dBm

Center 5.18000 GHz
#Res BW 1.0 MHz

:Fast ~#

#VBW 3.0 MHz*

U-NII 1

vg Typs
Trig: Free Run AvglHold: 1610

#Atten: 20 dB
kr1 5,181 80 GH:
3.084 dBm|

Span 40.04 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept 5A
T

-Center Freq 5.745{)0000 GHz
PNO:

IFGainiLow

Ref Offset 967 dB
Ref 19.67 dBm

5.180000000 GHz|

J'l‘

Center 5.74500 GHz
#Res BW 510 kHz

:Fast ~#

" ‘ﬁw.-.-.w'ﬂw' Ty
)W
/

#VBW 1.5 MHz*

U-NII 3

Jvg Typs: RMS
Trig: Fras Run AvglHold: 100

#Atten: 20 dB

.1

e Ly

Span 27.84 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept 54
T

-Center Freq S.ZUUUDUUO GHz

PNO: Fast —»~

IFGainiLow

Ref Offset 9.76 dB
Ref 19.75 dBm

Center 5.20000 GHz
Res BW 1.0 MHz

#VBW 3.0 MHz*

CH36

Jvg Typs: RMS

Trig: Free Run AvglHold: 1610

#Atten: 20 dB

1

Span 40.26 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

Agilent Spectrum Analyzer - Swept 54
T

-Center Freq S.TBSUDUUO GHz

IFGainiLow

Ref Offset 967 dB
Ref 19.67 dBm

Center 5.78500 GHz

PNO: Fast —»~

#VBW 1.5 MHz*

CH149

Jvg Typs: RMS
Trig: Fras Run AvglHold: 100

#Atten: 20 dB

.'1

VAT AN Wl »
b,

Span 30.24 MHz/
Sweep 1.000 ms (1001 pts})

STATUS.

Agilent Spectrum Analyzer - Swept SA

T 502

Center Freq 5.240000000 GHz
FNO:
IFGain:Low

Ref Offset 9.66 dB
Ref 19.66 dBm

nw.wn» i

Center 5.24000 GHz
#Res BW 1.0 MHz

:Fast -

CHA40

Avg Typs: RMS

Trig: Free Run AvglHold: 16110

#Atten: 20 dB

Span 40.34 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA

T 502

Center Freq 5.825000000 GHz
FNO:
IFGain:Low

Ref Offset 10dB
Ref 20.00 dBm

pedripepet

Center 5.82500 GHz
#Res BW 510 kHz

:Fast -

P P g
T T ylﬁ:mmmw“‘%w’l

#VBW 1.5 MHz*

CH157

Avg Typs: RMS
Trig: Free Run AvglHold: 16110

#Atten: 20 dB

1

Span 31.00 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

CH165
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802.11n(HT40)

U-NII 1

Agilent Spectrum Analyzer - Swept 5A
T

-Center Freq 5.190000000 GHz N
PNO: Fast ~»- 1TG:
Fhtter

IFGainiLow

Ref Offset 9.76 dB
Ref 19.75 dBm

e
e

Center 5.19000 GHz

es BW 1.0 MHz #VBW 3.0 MHz*

Wtu_‘\ J}w'ﬂ:lﬂﬂﬂ.‘il\u}"m'

Span 80.62 MHz

Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept 5A
T

-Center Freq 5.?5500000 GHz
PHO: Fast ~#=

IFGainiLow

Trig: Free Run
#htten: 20 B

Ref Offset 967 dB
Ref 19.67 dBm

CenterFreq|
5.150000000 GHz

1

StartFreq e P, (s
e \ Y

5.148680000 GHz| f I

Mwllf‘ﬂl‘f}“ | %‘]}W\l\

Center 5.75500 GHz
#Res BW 510 kHz

Span 70.32 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

#VBW 1.5 MHz*

CenterFreq|
5.765000000 GHz

StartFreq
5.719840000 GHz

CH38

Agilent Spectrum Analyzer - Swept 5A
T

Jvg Typs: RMS

-Center Freq 5.230000000 GHz
PNO: Fast, - Avg|Hold: 10110

IFGainiLow

Trig: Free Run
#htten: 20 B

Ref Offset 9.66 dB
Ref 19.66 dBm

1

s Al
VY T,

I
" e Wi

Center 5.23000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

BN Y .

Span 80.14 MHz

Sweep 1.000 ms (1001 pts})

CH151

Agilent Spectrum Analyzer - Swept SA
I i
Frequency Bvg Type: RMS

-Center Freq 5.795000000 GHz
PNO: Fast - Avg|Hold: 10110

IFGainiLow

Trig: Free Run
#htten: 20 B

Ref Offset 967 dB
Ref 19.67 dBm

CenterFreq|
5230000000 GHz

1

StartFreq) o | J.”-wl‘rw.f
\

i
5189930000 GHz Fadnd

StopFreq
5.270070000 GHz,

iAok
MMMWM

Center 5.79500 GHz
#Res BW 510 kHz

Span 70.38 MHz

#VBW 1.5 MHz" Sweep 1.000 ms (1001 pts})

Frequency

CenterFreq|
5795000000 GHz

StartFreq
6.759810000 GHz|

CHA46

CH159
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802.11ac(HT20)

U-NII' 1

Agilent Spectrum Analyzer - Swept SA

T i 2

Center Freq 5.180000000 GHz
PHO: Fast ~+—
IFGain:Luw

Trig: Free Run
#Atten: 20 dB

Ref Offset .76 dB
Ref 19.75 dBm

1

S Y
R e

«Center 5.18000 GHz

es BW 1.0 MHz #VBW 3.0 MHz*

Avg Type: RMS
AvglHold: 10/10

CenterFreq|
5,180000000 GHz!

ey

lit i Vi,

Span 40.28 MHz

Sweep 1.000 ms (1001 pts)

STATUS

U-NII 3

Agilent Spectrum Analyzer - Swept S

T 500

Center Freq 5.745000000 GHz
PNO: Fasi ~b—
IFGain:Low

Avg Typs: RMS
Trig: Free Run AvglHold: 16110

#Atten: 20 dB

Ref Offset 367 dB
Ref 19.67 dBm

1

g it ‘-““""“”““"””M‘.“fhkm'm‘W’W*‘r‘nﬂwm.
P o

l".
. “*M.Mll&lu

Center 5.74500 GHz Span 30.22 MHz

#VBW 1.5 MHz" Sweep 1.000 ms (1001 pts})

STATUS.

CH36

Agilent Spectrum Analyzer - Swept SA

T i 2

Center Freq 5.200000000 GHz
PHO: Fast ~+—
IFGain:Luw

Trig: Free Run
#Atten: 20 dB

Ref Offset 9.76 dB.
Ref 19.75 dBm

’1
A

N
e
I'N MM'.«"'P""'M

«Center 5.20000 GHz

#VBW 3.0 MHz* Swe

Avg Type: RMS
AvglHold: 10/10

03:3452PM
TRACE

Center Freq|
5.200000000 GHz|

Span 39.92 MHz|
ep 1.000 ms (1001 pts)

STATUS

Agilent Spectrum Analyzer - Swept S

T 50

Center Freq 5.785000000 GHz Frequency
FNO: F

IFGainiLow

Trig: Free Run
#Atten: 20 dB

AvglHold: 16110

Ref Offset 9.67 dB
Ref 19.67 dBm

p 5.785000000 GHz,

RRRURT S

Center 5.78500 GHz Span 30.14 MHz

#VBW 1.5 MHz" Sweep 1.000 ms (1001 pts})

= s

CH40

Agilent Spectrum Analyzer - Swept SA

T i 2

Center Freq 5.240000000 GHz
PNO: Fast
IFGain:Luw

e~ Trig: Free Run
#Atten: 20 dB

Ref set 9.66 dB
Ref 19.66 dBm

1

A
i Bt

I

Lo

i Lo

‘Center 5.24000 GHz

#BW 3.0 MHz* Swe

Avg Type: RMS
AvglHold: 10/10

Center Freq|
5240000000 GHz!

Span 40.44 MHz;
ep 1.000 ms (1001 pts)|

STATUS

Agilent Spectrum Analyzer - Swept SA
T 500
Center Freq 5.825000000 GHz

IFGainiLow

Frequency
=+= Trig:Fres Run
#tten: 20 dB

AvglHold: 16110

Ref Offset 10 dB
Ref 20.00 dBm

b g A i

o o m"l.m‘.

i

Center 5.82500 GHz Span 29.58 MHz

Sweep 1.000 ms (1001 pts)

#VBW 1.5 MHz*

CH48

CH165
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802.11ac(HT40)

Agilent Spectrum Analyzer - Swept SA
T

-Centar Freq 5.19000[!00 GHz
PNO: F

IFGainiLow

Ref Offset3.75 dB
Ref 19.75 dBm

1

O L

f

st

Center 5.19000 GHz
Mi #VBW 3.0 MHz*

Mkr1 5,187 Z
0.582 dBm|

A g
\f My

Span 81.20 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

Agilent Spectrum Analyzer - Swept SA
T

-Centar Freq 5.75500000 GHz
PHO: Fast ~#=

IFGainiLow

Trig: Free Run
#htten: 20 B

Ref Offset 967 dB
Ref 19.67 dBm

’1

Wr,,u...m‘w-‘m\ l»w
LI

r,..*,;,w'kf‘
f
|

Il J
it

Center 5.75500 GHz

#Res BW 510 kHz #VBW 1.5 MHz*

\
Wiﬂl,*‘hw-fmﬁ\wl

Span 70.38 MHz

Sweep 1.000 ms (1001 pts)

STATUS.

CH38

Agilent Spectrum Analyzer - Swept SA
T

-Centar Freq 5.23000000 GHz
PHO: Fast ~#=

IFGainiLow

Trig: Free Run
#htten: 20 B

Ref Offset 9.66 dB
Ref 19.66 dBm

‘1

wm._w..n-m mﬁ‘ﬂ-"ﬂwﬂh

-

Center 5.23000 GHz

#Res BW 1.0 MHz #VBW 3.0 MHz*

Jvg Typs: RMS
AvglHold: 100

02:44:11FM

Akr1 5,22€

Wity

1

Span 81.02 MHz|
Sweep 1.000 ms (1001 pts})

STATUS.

5.230000000 GHz|

CH151

Agilent Spectrum Analyzer - Swept SA
T

Jvg Typs: RMS

-Centar Freq 5.795000000 GHz
PNO: Fast - Avg|Hold: 10110

IFGainiLow

Trig: Free Run
#htten: 20 B

Ref Offset 967 dB
Ref 19.67 dBm

1

sty Athaen.,
parhpraimnboby A
! .

|
\

y
T

Center 5.79500 GHz

#Res BW 510 kHz #VBW 1.5 MHz" Sweep

§
\'M;Hfﬂl-".g'ﬁ'i.wq‘-w

Span 70.26 MHz/
1.000 ms (1001 pts})

STATUS.

5.795000000 GHz|

CHA46

CH159

802.11a

c(HT80)

U-NII 1

Agilent Spectrum Analyzer - Swept SA
T 502
Center Freq 5.210000000 GHz
PNO: Fast ~b—
IFGain:Low

Trig: Free Run
#Atten: 20 dB

Ref Offset 9.66 dB
Ref 19.66 dBm

pachgrutrlyf AT

| o il

Center 5.21000 GHz
Mi #VBW 3.0 MHz*

Avg Typs: RMS
AvglHold: 16110

[ a"lr."lu.u'»‘w-‘tﬂ sl

Span 1624 MHz
Sweep 1.000 ms (1001 pts)

STATUS.

U-NII 3

Agilent Spectrum Analyzer - Swept SA
T 502
Center Freq 5.775000000 GHz
PNO: Fast ~b—
IFGain:Low

Avg Typs: RMS

Trig: Free Run AvglHold: 16110

#Atten: 20 dB

Ref Offset 9.67 dB
Ref 19.67 dBm

Ly

Center 5.77500 GHz
#VBW 1.5 MHz*

Pty i

Span 150.7 MHz

Sweep 1.000 ms (1001 pts)

s STATUS.

CHA42

CH155
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3.5. Emission Bandwidth (26dBm Bandwidth)
Limit
N/A

Test Procedure

Set resolution bandwidth (RBW) = approximately 1 % of the EBW.

Set the video bandwidth (VBW) > RBW.

Detector = Peak.

Trace mode = Max hold.

Measure the maximum width of the emission that is 26 dB down from the peak 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 %.

aOkrwNE

Test Configuration

EUT SPECTRUM
ANALYZER
Test Results
For ANTL:
Type Bands Channel 26dB (Iiﬂa:;l)mdth Limit (MHz) Result
36 19.77
802.11a U-NII 1 40 19.77
48 19.62
36 20.18
802.11n(HT20) U-NII 1 40 20.09 NiA Pass
48 20.07
38 40.70
802.11n(HT40) U-NII 1 16 2016
36 20.04
802.11ac(HT20) U-NII 1 40 20.10
gg 4218;2 N/A Pass
802.11ac(HT40) U-NII 1 16 20.23
802.11ac(HT80) U-NII 1 42 80.92
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For ANT2:

Type Bands Channel 28l (?AaSSW'dth Limit (MHz) Result

36 19.63

802.11a U-NITl' 1 40 19.76

48 19.84

36 20.02
802.11n(HT20) U-NII 1 40 20.13 N/A Pass

48 20.17

38 40.31

802.11n(HT40) U-NII'1 16 20.07

36 20.14

802.11ac(HT20) U-NII'1 40 19.96
gg 4218.23 N/A Pass

802.11ac(HT40) U-NII'1 16 2051

802.11ac(HT80) U-NII 1 42 81.19

Note:

1. Measured 26dB bandwidth at difference data rate for each mode and recorded worst case for
each mode.

2. Test results including cable loss;

3. Worst case data at 6Mbps at IEEE 802.11a; MCSO at IEEE 802.11n HT20, IEEE 802.11n HT40,
IEEE 802.11ac VHT20 ,IEEE 802.11ac VHT40 and IEEE 802.11ac VHT80;
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Please refer to following test plots;

For ANT1:
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