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TEST REPORT

Car Dash Camera

R2-4K PRO

N/A

N/A

Aarna Sales Corporation

1940 N Municipal Way, UNIT 2020, Round Lake, IL 60073

Shenzhen Samoon Technology Co.,Ltd

Floor 6, Building 7, Zhongyuntai Science and Technology Industrial
Factory, Songbai Road, Shiyan Street, Baoan District, Shenzhen
China

Test Result:

PASS

The test report merely corresponds to the test sample.
It is not permitted to copy extracts of these test result without the written permission of the test

laboratory.
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1 Revision History
Revision Issue Date Revisions Revised By
00 2023.01.09 Initial Issue Alisa Luo
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2 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 v01r02
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3 SUMMARY

3.1 General Remarks

Date of receipt of test sample 2022.12.15
Testing commenced on 2022.12.16
Testing concluded on 2023.01.09

3.2 Product Description
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Product Description:

Car Dash Camera

Model:

R2-4K PRO

Power supply:

DC 5.5V(by Super Capacitor)

DC 5V (by Car charger)

Testing sample ID: MT22120116
WIFI
20MHz system 40MHz system 80MHz system | 160MHz system

. 802.11a

Supported type: 802.11n :()()22.'1111;0 802.11ac N/A
802.11ac
Operation frequency: 5180MHz-5240MHz | 5190MHz-5230MHz 5210MHz N/A
Modulation: OFDM OFDM OFDM N/A
Channel number: 4 2 1 N/A
Antenna type: FPC Antenna
Antenna gain: 5180MHz-5240MHz:3.8dBi
3.3 Equipment Under Test
Power supply system utilised
Power supply voltage 0| 230V /50 Hz O] 120V / 60Hz
Oj12V DC 0|24V DC

@| Other (specified in blank below)

DC 5.5V(by Super Capacitor)

DC 5V (by Car charger)

3.4 Short description of the Equipment under Test (EUT)

This is a Car Dash Camera

For more details, refer to the user’'s manual of the EUT.
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3.5 EUT operation mode

The Applicant provides communication tools software (AT command) 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 (MHz) Channel (MHz) Channel (MH2)
36 5180
U-NII 1 40 5200 28 30 42 5210
(5150MHz-5250MHz) 44 5220 46 5230
48 5240

Note: The line display in grey is those Channels/Frequencies select to test in this report for each operation
mode.

3.6 Block Diagram of Test Setup

EUT

3.1 Test Iltem (Equipment Under Test) Description*

lShort_ EUT Name EU.T. Serial number Hardware Software status
designation Description status

EUT A

EUTB

*: declared by the applicant. According to customers information EUTs A and B are the same devices.

3.2 Auxiliary Equipment (AE) Description

AE short EUT Name o Serial number .
designation (if available) EUT Description (if available) Software (if used)
AE 1 -
AE 2 -

3.3 Antenna Information*

Short. Antenna Name | Antenna Type Frequency Serial number Antenna_ Peak
designation Range Gain
Ceramic 5180MHz- .
Antenna 1 Antenna 5240MHz 3.8dBi
Antenna 2

*: declared by the applicant.
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3.4 Related Submittal(s) / Grant (s)
This submittal(s) (test report) is intended to comply with Section 15.407 of the FCC Part 15, Subpart E Rules.

3.5 Modifications

No modifications were implemented to meet testing criteria.
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4 JEST ENVIRONMENT

4.1 Address of the test laboratory

Shenzhen Most Technology Service Co., Ltd.
No.5, 2nd Langshan Road, North District, Hi-tech Industrial Park, Nanshan, Shenzhen, Guangdong, 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.

4.2 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:

The test facility is recognized, certified, or accredited by the following organizations:

FCC-Registration No.: 0031192610

Shenzhen Most Technology Service Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files.

A2LA-Lab Cert. No.: 6343.01

Shenzhen Most Technology Service Co., Ltd. EMC Laboratory has been accredited by A2LA for

technical competence in the field of electrical testing, and proved to be in compliance with ISO/IEC 17025:
2005 General Requirements for the Competence of Testing and Calibration Laboratories and any additional
program requirements in the identified field of testing.

4.3 Environmental conditions

Radiated Emission:

Temperature: 23°C

Humidity: 48 %

Atmospheric pressure: 950-1050mbar
AC Main Conducted testing:

Temperature: 24°C

Humidity: 45 %

Atmospheric pressure: 950-1050mbar
Conducted testing:

Temperature: 24°C

Humidity: 45 %

Atmospheric pressure: 950-1050mbar
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4.4 Test Description

FCC Requirement

FCC Part 15.207 AC Power Conducted Emission PASS
FCC Part 15.407(a) Emission Bandwidth(26dBm Bandwidth) PASSqoter
FCC Part 15.407(e) Il;’/lai‘r::(rjnV\L/Jir;thE)mission Bandwidth(6dBm N/Anores
FCC Part 15.407(a) Maximum Conducted Output Power PASS
FCC Part 15.407(a) Peak Power Spectral Density PASS
FCC Part 15.407(g) 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 N/A Note 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: This device not work in DFS band.

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

Frequency Stability
11ac(80MHz)/OFDM 65.0Mbps

4.5 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 Most Technology Service 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.

Hereafter the best measurement capability for Shenzhen Most Technology Service Co., Ltd. is reported:

Measurement
Test Range Uncertainty Notes
Radiated Emission 30~1000MHz 4.10 Db (1)
Radiated Emission 1~18GHz 4.32Db (1)
Radiated Emission 18-40GHz 5.54 dB (1)
Conducted Disturbance 0.15~30MHz 3.12dB (1)
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(1) This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

4.6 Equipments Used during the Test

Page 11 of 46

5
I i | ]
Item Equipment Manufacturer Model No. Serial No. F|rmyvare Last Cal. Cal. Interval
versions
1, LISN. R&S ENV216 100093 / 2022/04/19 1 Year
o | Three-phase artificial | .0 hack Mess | NNLK8129 8129178 / 2022/04/18 1 Year
power network
3. Receiver R&S ESCI 100492 V3.0-10-2 | 2022/04/19 1 Year
4 Receiver R&S ESPI 101202 V3.0-10-2 | 2022/04/13 1 Year
5 | Spectrum analyzer Agilent 9020A MT-E306 A14.16 | 2022/04/19 1 Year
6 Bilong Antenna Sunol Sciences JB3 A121206 / 2022/04/19 1 Year
7 Horn antenna HF Antenna HF Antenna MT-E158 / 2022/04/19 1 Year
8 Loop antenna Beijing Daze ZN309008 / / 2022/04/19 1 Year
9 Horn antenna R&S OBH100400 26999002 / 2022/04/19 1 Year
Wireless CMW-BASE- | 2022/04/19
10 Communication Test R&S CMW500 / 3.7.21 1 Year
Set
11 | Spectrum analyzer R&S FSP 100019 V4.408P2 | 2022/04/19 1 Year
12 | High gain antenna Schwarzbeck | LB-180400KF MT-E389 / 2022/04/19 1 Year
13 Preamplifier Schwarzbeck BBV 9743 MT-E390 / 2022/04/19 1 Year
14 Pre-amplifier EMCI EMCO‘? 845S MT-E391 / 2022/04/18 1 Year
15 Pre-amplifier Agilent 83051A MT-E392 / 2022/04/19 1 Year
] 2022/04/19
16 High pass filter unit Tonscend JS0806-F MT-E393 1 Year
17 | RF Cable(below1GHz) Times 9kHz-1GHz MT-E394 / 2022/04/19 1 Year
18 RF Cf‘g'ﬁ(za)‘bo"e Times 1-40G MT-E395 ! 2022/04/19 1 Year
RF Cable ] 202210419
19 (9KHz-40GHz) Tonscend 170660 N/A 1 Year

6  Note: The Cal.Interval was one year.
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7 JEST CONDITIONS AND RESULTS
7.1 AC Power Conducted Emission

TEST CONFIGURATION

Vert. reference

plane
/ EMI receiver
—
ooog
o He8a ©
%g_ EUT

jo
¥

Reference ground plane

LISN

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 All I/O cables were positioned to simulate typical actual usage as per ANSI C63.10-2013

4 The EUT received DC 12V power from adapter, the adapter received AC120V/60Hz and AC 240V/60Hz
power through a Line Impedance Stabilization Network (LISN) which supplied power source and was
grounded to the ground plane.

5 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.

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

AC Power Conducted Emission Limit

For intentional device, according to § 15.207(a) AC Power Conducted Emission Limits is as following :

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 RESULTS

Remark:

1. Allmodes were test at Low, Middle, and High channel; only the worst result 0f802.11a Middle Channel
was reported as below:
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2. Remark: Result=Reading value+Factor,and Margin=Limit- Result
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Power Supply | DC 5V (by USB) Line i L
800 dBuY
Qp: —
AVG:
\ !
LT \H»“ e
W N LV Y
20 My iyl V‘\,\t,.w\___
s N peak
== Nave
40
0.150 05 (MHz) 5 30,000

Reading Carrect Measure-

No Mk. Freq.  Level Factor ~ment Limit Over
MHz dBuv dB dBuv dBuv dB Detector Comment

1 0.2660 26.12 9.60 3572 5124 1552 AVG
2 0.2700 37.36 9.60 46 96 61.12 -14.16 QP
3 = 0.5780 37 9.59 46 70 56.00 -9.30 QP
4 0.5780 2562 9.59 35.21 46.00 -10.79 AVG
5 1.3500 19.10 9.60 28.70 46.00 -17.30 AVG
6 1.3620 29.88 9.60 3948 56.00 -16.52 QP
! 2.1020 28.75 9.60 38.35 56.00 -17.65 QP
8 2.1020 17.02 9.60 26 62 46.00 -19.38 AVG
9 3.6300 29.15 9.62 38.77 56.00 -17.23 QP
10 3.6460 1527 9.62 2489 46.00 -21.11 AVG
11 6.6940 2458 9.65 3423 60.00 -25.77 QP
12 6.6940 10.68 9.65 2033 50.00 -29.67 AVG

*Maximum data  x:Overlimit lover margin
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Power Supply

DC 5V (by USB)

Line

80.0 dBuY

\
\

Qp:

AVG:

) Ww\m %
M M peak
AVG
-40
0.150 0.5 (MHz) 5 30.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ~ment Limit Over
MHz dBuV dB dBuV dBuV dB  Detector Comment
1 0.1820 39.83 9.61 4944 6439 -1495 QP
2 0.1860 28.21 9.60 37.81 5421 -16.40 AVG
3 0.2780 3660 9.59 4619 6088 -1469 QP
4 0.2820 26.79 9.59 36.38 50.76 -14.38 AVG
5 05820 3759 9.59 4718 56.00 -8.82 QP
g = 0.5820 2884 9.59 3843 46.00 -7.57 AVG
[4 1.2900 20.31 9.60 29.91 46.00 -16.09 AVG
8 1.3180 29.70 9.60 3930 5600 -16:70 QP
9 3.1300 26.81 9.61 3642 56.00 -19.58 QP
10 3.1300 18.33 9.61 2794 4600 -1806 AVG
11 53660 2535 9.63 3498 6000 -2502 QP
12 5.4260 14.01 9.63 2364 5000 -2636 AVG
*Maximum data  x:Overlimit l:over margin
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7.2 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)(1)
15.407(b)(2) i i
15.407(b)(3) PK:-27(dBm/MHz) PK:68.2(dBuV/m)
15.407(b)(4)
Note1: The following formula is used to convert the equipment isotropic radiated power (eirp) to
field strength:
1000000 30P
E = 3 pMV/m, where P is the eirp (Watts)

(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)

Radiated emission limits

Frequency (MHz) Distance (Meters) Radiated (dBuV/m) Radiated (uV/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

3m —D—

i

IO.B m

EUT Turn Table ' T
im

Ground Plane

Receiver |

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

1-4 m

A
w
3

| EUT Turn Table
i

IO.B m

Ground Plane

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

F 5
Ant.feed !
point {
e —_—
: Sl | B
EUT L—
--------------- 1-4m
Tuwrn Table
T J./
1.5m
A AN

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.

2.  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

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

4. Repeat above procedures until all frequency measurements have been completed.

5. Radiated emission test frequency band from 9KHz to 40GHz.
6. 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
7. Setting test receiver/spectrum as following table states:
Test Frequency range Test Receiver/Spectrum Setting Detector
9KHz-150KHZz RBW=200Hz/VBW=3KHz,Sweeptime=Auto QP
150KHz-30MHz RBW=9KHz/VBW=100KHz,Sweep time=Auto QP
30MHz-1GHz RBW=120KHz/VBW=1000KHz,Sweep time=Auto QP
Peak Value: RBW=1MHz/VBW=3MHz,
Sweep time=Auto
1GHz-40GHz Average Value: RBW=1MHzVBW=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.
1. All 802.11a/802.11n (HT20) / 802.11n (HT40) modes have been tested for below 1GHz test, only the
worst case 802.11a low channel of U-NIl 1 band was recorded.
2. All 802.11a/802.11n (HT20) / 802.11n (HT40) modes have been tested for above 1GHz test, only the
worst case 802.11a was recorded.
3. 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.
4. Remark: Result=Reading value+Factor
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For 30MHz-1GHz
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Horizontal
70.0 dBu¥/m
Limit: —_—
Margin: —_—
60
50 I_
L
[ |
40 I
- B
30
1 3 4 5
2w M
2
10
1]
-10.0
30.000 40 50 60 70 80 [MHz] 300 400 500 600 700 1000.000
Reading Correct Measure- Antenna Table
No. Mk. Freq.  Level Factor ment Limit ~ Over Height Degree
MHz dBuv dB dBuvim dBu\/m dB Detector cm degree  Comment
1 33.4449 4.01 18.56 2257 4000 -1743 QP 200 19
2 62 6507 6.00 B79 1479 4000 -2521 QP 200 78
3 153.7385 513 17 .55 2268 4350 -2082 QP 200 189
4 2366447 827 1417 22 44 4600 -2356 QP 200 231
5 368.1116 512 16.79 21.91 46.00 -2409 QP 200 299
6 * 5394775 7.78 2313 30.91 4600 -1509 QP 200 341
*Maximum data  x:Overlimit |:over margin
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Vertical
70.0 dBu¥/m
Limit: —_—
Margin: —_—
60
50 I-
L
[ |
40 i
! A 6
30
1 5
4
"’ &W i Y
. WW
0
-10.0
30.000 40 50 60 70 8O [MHz] 300 400 500 600 70O 1000.000
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor  ment Limit ~ Owver Height Degree
MHz dBuv dB dBuvim dBuV/m dB Detector cm degree  Comment
1 31.8427 337 19.65 23.02 40.00 -16.98 QP 100 27
2 432017 6.04 11.69 1773 4000 -2227 QP 100 99
3 70.0903 9.84 9.31 19.15 4000 -2085 QP 100 163
4 150.0108 2.66 17.70 20.36 4350 -2314 QP 100 203
5 383.9218 6.30 17.09 2339 4800 -2261 QP 100 279
6 * 4805276 13.63 2167 3530 4600 -10.70 QP 100 324
*Maximum data  x:Over limit l:over margin
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For 1GHz to 40GHz
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Note: All 802.11a/802.11n (HT20) /802.11n (HT40)/ 802.11ac (HT20)/ 802.11ac (HT40)/ 802.11ac (HT80)

modes have been tested for above 1GHz test, only the worst case 802.11a was recorded.

Meter | Antenna | Cable | Preamp | Emission . .
?ﬁ;@; Frequency Reading | Factor | loss facton? Level Limits Margin D(;t;:‘taor
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
802.11a Mode -5180MHz
\ 3467 53.79 30.36 7.62 36.5 55.27 74 18.73 PK
\4 3467 42.13 30.36 7.62 36.5 43.61 54 10.39 AV
H 3467 55.75 30.36 7.62 36.5 57.23 74 16.77 PK
H 3467 42.36 30.36 7.62 36.5 43.84 54 10.16 AV
\4 10360 42.59 36.61 8.84 35.3 52.74 74 21.26 PK
\4 10360 31.06 36.61 8.84 35.3 41.21 54 12.79 AV
H 10360 40.87 36.61 8.84 35.3 51.02 74 22.98 PK
H 10360 29.26 36.61 8.84 35.3 39.41 54 14.59 AV
802.11a Mode -5200MHz
\4 3467 55.08 30.36 7.62 36.5 56.56 74 17.44 PK
\4 3467 40.83 30.36 7.62 36.5 42.31 54 11.69 AV
H 3467 53.26 30.36 7.62 36.5 54.74 74 19.26 PK
H 3467 44.39 30.36 7.62 36.5 45.87 54 8.13 AV
\4 10400 41.97 36.61 8.84 35.3 52.12 74 21.88 PK
\ 10400 31.61 36.61 8.84 35.3 41.76 54 12.24 AV
H 10400 40.08 36.61 8.84 35.3 50.23 74 23.77 PK
H 10400 29.41 36.61 8.84 35.3 39.56 54 14.44 AV
802.11b Mode -5240MHz
\4 3467 55.85 30.43 7.94 36.2 58.02 74 15.98 PK
\4 3467 44.39 30.43 7.94 36.2 46.56 54 7.44 AV
H 3467 53.52 30.43 7.94 36.2 55.69 74 18.31 PK
H 3467 42 30.43 7.94 36.2 4417 54 9.83 AV
\4 10480 40.1 36.78 8.45 35.3 50.03 74 23.97 PK
\4 10480 29.54 36.78 8.45 35.3 39.47 54 14.53 AV
) 10480 39.31 36.78 8.45 35.3 49.24 74 24.76 PK
H 10480 29.75 36.78 8.45 35.3 39.68 54 14.32 AV
REMARKS:
1. Emission level (dBuV/m) =Raw Value (dBuV)+Correction Factor (dB/m)
2. Correction Factor (dB/m) = Antenna Factor (dB/m)+Cable Factor (dB)-Pre-amplifier Factor
3. Margin value = Limit value- Emission level.
4. --Mean the other emission levels were very low against the limit.
5. RBW1MHz VBW3MHz Peak detector is for PK value; RBW 1MHz VBW 10Hz Peak detector is

for AV value.
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Radiated Band Edge Test:
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Meter

Antenna

Cable

Preamp

Emission

?ﬁ;@; Frequency Reading | Factor | loss | factor Level Limits Margin D(;t;:‘taor
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) | (dBuV/m) (dB)
802.11a-5180MHz
\4 5150 54 31.22 7.62 36.5 56.34 74 17.66 PK
\ 5150 38.14 31.22 7.62 36.5 40.48 54 13.52 AV
H 5150 55 31.22 7.62 36.5 57.34 74 16.66 PK
H 5150 43.42 31.22 7.62 36.5 45.76 54 8.24 AV
\ 5350 56.14 31.56 7.83 35.82 59.71 74 14.29 PK
\4 5350 40.03 31.56 7.83 35.82 43.6 54 10.4 AV
H 5350 55.06 31.56 7.83 35.82 58.63 74 15.37 PK
H 5350 40.8 31.56 7.83 35.82 44 .37 54 9.63 AV
HN) — WAz @Buv) | (@B) | @B) | (@B) |(dBuvim) | (dBuvim) | (dB) ype
802.11n (HT20) -5180MHz
\ 5150 54.26 31.22 7.62 36.5 56.6 74 17.4 PK
\ 5150 38.23 31.22 7.62 36.5 40.57 54 13.43 AV
H 5150 55.29 31.22 7.62 36.5 57.63 74 16.37 PK
H 5150 44.25 31.22 7.62 36.5 46.59 54 7.41 AV
\ 5350 54.65 31.56 7.83 35.82 58.22 74 15.78 PK
v 5350 39.46 31.56 7.83 35.82 43.03 54 10.97 AV
H 5350 54.91 31.56 7.83 35.82 58.48 74 15.52 PK
H 5350 40.34 31.56 7.83 35.82 43.91 54 10.09 AV
Meter | Antenna | Cable | Pream Emission A .
|(DI3/I\aI; Frequency Reading Factor loss facto:) Level Limits Margin D(_art;;;or
(MHz) (dBuV) | (dB) | (dB) | (dB) | (dBuV/m) | (dBuVim) | (dB)
802.11n (HT40) -5190MHz
\Y 5150 55.25 31.22 7.62 36.5 57.59 74 16.41 PK
\4 5150 39.24 31.22 7.62 36.5 41.58 54 12.42 AV
H 5150 54.16 31.22 7.62 36.5 56.5 74 17.5 PK
H 5150 42.01 31.22 7.62 36.5 44.35 54 9.65 AV
\4 5350 55.58 31.56 7.83 35.82 59.15 74 14.85 PK
\4 5350 39.35 31.56 7.83 35.82 42.92 54 11.08 AV
H 5350 53.96 31.56 7.83 35.82 57.53 74 16.47 PK
H 5350 42.12 31.56 7.83 35.82 45.69 54 8.31 AV
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Meter | Antenna | Cable | Preamp | Emission

Polar | Frequency Reading | Factor | loss | factor Level Limits Margin | Detector
HN) —WMHz) [ @Buv) | (@B) | (@B) | (dB) | (dBuvim) | (dBuVim) | (dB) Type
802.11ac (HT20) -5180MHz

\ 5150 55.97 31.22 7.62 36.5 58.31 74 15.69 PK
\Y 5150 37.77 31.22 7.62 36.5 40.11 54 13.89 AV
H 5150 54.01 31.22 7.62 36.5 56.35 74 17.65 PK
H 5150 43.37 31.22 7.62 36.5 45.71 54 8.29 AV
\Y 5350 54.07 31.56 7.83 35.82 57.64 74 16.36 PK
\4 5350 38.89 31.56 7.83 35.82 42.46 54 11.54 AV
H 5350 56.09 31.56 7.83 35.82 59.66 74 14.34 PK
H 5350 39.54 31.56 7.83 35.82 43.11 54 10.89 AV

Meter | Antenna | Cable | Preamp | Emission

Polar | Frequency Reading | Factor | loss | factor Level Limits Margin | Detector
V) — MRz [ @Buv) | (@B) | (@B) | (aB) |(dBuVim) | (dBuVim)| (dB) Type
802.11ac (HT40) -5190MHz

v 5150 5392 | 3122 | 762 | 365 56.26 74 17.74 PK
v 5150 3852 | 3122 | 762 | 365 40.86 54 13.14 AV
H 5150 5479 | 3122 | 762 | 365 57.13 74 16.87 PK
H 5150 4298 | 3122 | 762 | 365 4532 54 8.68 AV
v 5350 5622 | 3156 | 7.83 | 35.82 | 59.79 74 14.21 PK
v 5350 4019 | 3156 | 7.83 | 3582 | 4376 54 10.24 AV
H 5350 5416 | 3156 | 7.83 | 3582 | 57.73 74 16.27 PK
H 5350 4063 | 3156 | 7.83 | 35.82 44.2 54 9.8 AV

Meter | Antenna | Cable | Preamp | Emission

Polar | Frequency Reading | Factor | loss | factor Level Limits Margin | Detector
HN) — MRz T @Buv) | (@B) | (@B) | (aB) |(dBuVim) | (dBuvim)| (dB) Type
802.11ac (HT80) -5210MHz

% 5150 5498 | 31.22 | 762 | 365 57.32 74 16.68 PK
% 5150 3820 | 3122 | 762 | 365 40.63 54 13.37 AV
H 5150 5557 | 3122 | 762 | 365 57.91 74 16.09 PK
H 5150 4203 | 3122 | 762 | 365 4437 54 9.63 AV
% 5350 5494 | 3156 | 7.83 | 3582 | 5851 74 15.49 PK
v 5350 39.88 | 3156 | 7.83 | 3582 | 4345 54 10.55 AV
H 5350 5458 | 3156 | 7.83 | 3582 | 58.15 74 15.85 PK
H 5350 4064 | 3156 | 7.83 | 3582 | 44.21 54 9.79 AV
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7.3 Conduction spurious emission

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.

Test Procedure

Use the following spectrum analyzer settings:

Span = wide enough to capture the peak level of the in-band emission and all spurious emissions (e.g.,
harmonics) from the lowest frequency generated in the EUT up through the 10th harmonic. Typically, several
plots are required to cover this entire span.

RBW =1 MHz for f = 1 GHz, 100 kHz for f <1 GHz

VBW = RBW

Sweep = auto

Detector function = peak

Trace = max hold

Allow the trace to stabilize

Test Configuration

EUT SPFOTRLIM
ANALYZER
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Agilent Spectrum Analyzor  Sweept 54
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7.4 Maximum Conducted Average Output Power
Limit

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.

(iii) 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
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Test Results

U-NII 1

Type Channel O“tz’;é;‘;""er Limit (dBm) Result
36 12,55

802.11a 40 12.22 24.0 Pass
48 13.31
36 11.21

802.11n(HT20) 40 11.20 24.0 Pass
48 11.52
38 10.94

802.11n(HT40) 24.0 Pass
46 10.85
36 10.51

802.11ac(HT20) 40 10.13 24.0 Pass
48 9.85
38 9.87

802.11ac(HT40) 24.0 Pass
46 9.64

802.11ac(HT80) 42 9.52 24.0 Pass
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7.5 Power Spectral Density

Limit

(1) 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.""*"
(i) 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.""*"
(iii) 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. "'

(2) For the 5.25 - 5.35 GHz and 5.47 - 5.725 GHz bands, the peak power spectral density shall not exceed 11
dBm in any 1 MHz band. "'

(3) For the band 5.725 - 5.85 GHz, the maximum power spectral density shall not exceed 30 dBm in any 500
kHz band. note1, note2

Note1: 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.

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.

© ® N o g k0D

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

Test Configuration

EUT SPECTRUM
ANALYZER
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Test Results
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Power Spectral Density Limit
Type Bands Channel (dBm/MHz) (dBm/MHz) Result
36 8.987
802.11a U-NII 1 40 10.365
48 9.604
36 9.160
802.11n
(HT20) U-NII1 40 10.238
48 9.417
802.11n 38 2.693
(HT40) U-NII 1 6 5336 11.0 Pass
36 7.822
802.11ac
(HT20) U-NII1 40 7.665
48 8.040
38 1.711
802.11ac U-NII 1
(HT40) 46 5.656
802.11ac
(HT80) U-NII1 42 3.137

Remark: P.S.D(dBm/500KHz)= P.S.D(dBm/300KHz)+10 log (500 kHz/300KHz).

Test plot as follows:
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Span 30.00 MHz|

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Mkr—RefLvi

Next Pk Right]

Mkr—CF|

CH48

CH48
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802.11n(HT40)

Marker 1 5.191980000000 GHz
PRO: Fost Lyt
IFGain-Low

Avg Type: Log-Pw
Trig: Free Run AvglHold> 1081100

i Ref 20.00 dBm

e

b w

§pal\ 60.00 MHz
Sweep 1.000 ms (1001 pts)

(Center 5.19000 GHz

Res BW 1.0 MHz FVBW 3.0 MHz

(Center 5.18000 GHz
#Res BW 1.0 MHz

802.11ac(HT20)

Trig:Fres Run

) Sban 30.00 MHz,
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

Avg Type: Log-Pwr Peak Search |

— mi

Next Pk Rightj|

" Amen: 30 48
Mkr1

et

Py,

= "
au?._rn;.\,‘mww‘

Center 5.23000 GHz Span 60,00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

e 5

Agilent Spectrum Analyzer - Swept SA

Marker 1 5.201260000000 GHz
PHO:

: Fast Ly
IF Gain:Low

Ref 20.00 dBm

Center 5.20000 GHz
#Res BW 1.0 MHz

Avg Type: Log-Pur
' Trig: Fras Run AvglHold=> 1001100

Arten: 30 dB
Mkr1

" Span 30,00 MHz]

#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

CH46

Agilern Spectrum Analy7er - Swept SA

Marker 1 5.241770000000 GHz
FHO

Fasi Ly

CH40

Y Trig: Fres Run

IFGaln-Low

(Center 5.24000 GHz
#Res BW 1.0 MHz

| |
Next Pk Right
\

) Sban 30.00 MHz,
#VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

|
|

CH48




Report No.: MTEB22120172-R2

Page 35 of 46

802.11ac(HT40)

Marker 1 5.192280000000 GHz Aug Type: Log-Pur
PHO: Fast g 170 Free Run AvglHold:>100/100
IFGaln-Low Aten: 30 dB

B Ref 20.00 dBm

*'.vr-

preet

#VBW 3.0 MHz

802.11ac(HT80)

Marker 1 5.208600000000 GHz © AvgType LogPur
i TrigFreeRun  AvaiHolds100H0D

T Aten: 30 4B

Fast |
IFGain:low

#VBW 3.0 MHz

Peak Search

Next Pk Rig

£ I HEEIN ECHF | (BALIGH OF 10:20.04 AM Cec 22,

Marker 1 5.232100000000 GHz Aug Type: Log-Pur AE|
PHO: Fast g 170 Free Run AvglHold:>100/100

IFGaln-Low Aten: 30 dB

Al i
A1 g -

Center 5.23000 GHz - - i s-pan 60.00 MHz
#Res BW 1.0 MHz #VBW 3.0 MHz Sweep 1.000 ms (1001 pts)

s ATUS

CHA42

CH46
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7.6 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 %.

g~

Test Configuration

EUT SPECTRUM
ANALYZER
TestResults
Type Bands Channel ZeRE s idiy Limit (MHz) Result
(MHz)
36 19.91
802.11a U-NII 1 40 19.25
48 19.56
36 19.65
802.11n(HT20) U-NII 1 40 19.76
48 19.66
38 38.61
802.11n(HT40) U-NII1 N/A Pass
46 39.99
36 20.39
802.11ac(HT20) U-NII 1 40 19.90
48 19.71
38 39.17
802.11ac(HT40) U-NII1
46 39.69
802.11ac(HT80) U-NII 1 42 99.71

Test plot as follows:
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802.11a

Agilerst Spectrum Anabyzer - Dccupied BW

802.11n(HT20)

Center Freq: 5.150000000 GHz
AvglHold> 1010

032429 M Oec 27,

Radie Std: Nene

TraceiDetector

Center 5.18 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 620 kHz

Total Power

16.447 MHz

33.333 kHz
19.91 MHz

OBW Power
x dB

Radio Device: BTS

15.6 dBm

99.00 %
-26.00 dB

Agilert Spectrum Analyzer - Occupied BW
I3 &
Center Freq: 5.180000
¥ Trig:Free Run
Hatten: 10 dB

Center Freg 5.180000000 GHz

sFaltow

Ref 20.00 dBm

Center 5.18 GHz

Res BW 200 kHz #VBW 620 kHz

Occupied Bandwidth

16.436 MHz
27.468 kHz
19.65 MHz

Total Power

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

Ha
AvglHold> 1010

02:29.0% PMDec 27,

Radio Std: None Freguency

Radio Device: BTS

CenterFreq
5,180000000 GHz

Span 30 MHz,

15.8 dBm

99.00 %
-26.00 dB

Center 5.2 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

#VBW 620 kHz

Total Power

16.462 MHz
23.005 kHz
19.25 MHz

OBW Power
x dB

E MDec 2
Radio Std: None Frequency

Radio Device: BTS

Span 30 MHz
Sweep 1ms|

15.9 dBm

99.00 %
-26.00 dB

n ECEF |
Center Freq: 5.200000000 GHz

AvglHold> 1010

#VBW 620 kHz
Occupled Bandwidth

16.482 MHz

21.149 kHz

19.76 MHz

Total Power

Transmit Freq Error

x dB Bandwidth

OBW Power
x dB

16.4 dBm

99.00 %
-26.00 dB

g2z 27,202
Radio Std: None Freguency

Radio Device: BTS

Span 30 MHz,

Center Freq: 5240000000 GI
rig: Free Run

Hz
AvglHold> 1011

Frequency

Center 5.24 GHz
#Res BW 200 kHz

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

#VBW 620 kHz

Total Power

16.483 MHz
15.836 kHz
19.56 MHz

OBW Power
xdB

Center Freq||
£.240000000 GHz |

Span 30 MHz|
Sweep 1ms

15.9 dBm

99.00 %
-26.00 dB

HRes BW 200 kHz

o Trigi Free Run
AFGainlow  #Atten: 10 dB

Radio Std: None TraceiDetector

Radio D

#VBW 620 kHz

Occupied Bandwidth

16.442 MHz
14.967 kHz
19.66 MHz

Total Power

Transmit Freq Error

x dB Bandwidth

OBW Power
xdB

16.0 dBm

99.00 %
-26.00 dB8

Span 30 MHz

CH48

CH48
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Center 5.19 GHz

Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

BALIGH 5 MOt 2
GHz adio Std: Nene

AvglHold> 10110

Radis Devi

bl it

Res BW 390 kHz

#VBW 1.2 MHz

Total Power 11.9 dBm

35.836 MHz
19.817 kHz
38.61 MHz

OBW Power
x dB

99.00 %
-26.00 dB

Span 60 MHz

D N e
‘Span 30.000 MHz Center Fraq:6.1
Tig: Fres Run

SiFGaiiow T #Aen: 10 4B

Ref 20.00 dBm

Center 5.18 GHz
Res BW 200 kHz #VBW 620 kHz

Occupled Bandwidth
17.598 MHz

10.330 kHz
20.38 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

802.11ac(HT20)

Ha
AvglHold> 1010

L M Do

0
Radio Std: Hone TracelDetector

Radio Device: BTS

Span 30 MHz,

15.7 dBm

99.00 %
-26.00 dB

Center 5.23 GHz
#Res BW 300 kHz

x dB Bandwidth

Occupied Bandwidth

Transmit Freq Error

1601 FM e 2

Center Freq: 5.230000000 GHz Radio Std: None

000
AvglHold> 10110
Radio Device: BTS

"""w‘fﬂﬁ.h.z

#VBW 1.2 MHz

Total Power 15.3 dBm
36.017 MHz

24.569 kHz
398.99 MHz

OBW Power
x dB

99.00 %
-26.00 dB

TraceiDetector

Center Fraq: 6.200000000 GHz

#VBW 620 kHz
Occupied Bandwidth

17.557 MHz

14.232 kHz
19.80 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

x dB

al
AvglHold> 1010

-26.00 dB

092223 AM L2
Radio Std: Hone TrecelDetector

Radio Device: BTS

Span 30 MHz,

15.1 dBm

99.00 %

M G
Radlo Sid: Frequency

Center 5.24 GHz
#Res BW 200 kHz

#VBW 620 kHz
Occupied Bandwidth

17.544 MHz
21.254 kHz
19.71 MHz

Total Power

Transmit Freq Error

OBW Power
x dB Bandwidth

xdB

14.8 dBm

99.00 %
-26.00 dB

Radio Device: BTS

Span 30 MHz|
Sweep 1ms

CH48
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802.11ac(HT40)

Agilemt Spectrum Analyzer - Occupied IW

v Yy 05:33.45 AM D 2,
5.180000000 GHz Radio Std: None

AvgHeld=>1010

Frequency

Radio Device: BTS

ICenter 5.19 GHz Span 60 MHz
Res BW 390 kHz

#BW 1.2 MHz Sweep 1ms|

Occupied Bandwidth

35.933 MHz
-33.264 kHz
39.17 MHz

Total Power 11.0 dBm

Transmit Freq Error OBW Power

x dB

99.00 %
-26.00 dB

x dB Bandwidth

Page 39 of 46

-------- Aailent Spoctrum Analyzr - Bcupiod DN
VBW 3.0000 MHz

7] SCRE: Y
Center Freq: 210000000 GHz.
AvglHeld>1010

Trig: Free Run

HAFGainctow " #Aten: 10 B

Radio Device: BTS
Ref 20.00 dBm

Center 5.21 GHz
“Res BW 1 MHz #VBW 3 MHz

Occupied Bandwidth
76.062 MHz
190,53 kHz
99.71 MHz

Fiiter Type,

Gaussian
Total Power

14.3 dBm

Transmit Freq Error OBW Power

x dB

99.00 %
-26.00 dB

x dB Bandwidth

BaTATUS €3 Input OverioadADC over range

GHz

Radio Std: None
AvglHeld= 1010

TraceiDetector
Radio Device: BTS

Center 5.23 GHz
#Res BW 390 kHz #VBW 1.2 MHz
Occupied Bandwidth

Transmit Freq Error

x dB Bandwidth

Total Power

36.003 MHz

38.219 kHz
39.69 MHz

OBW Power
x dB

14.6 dBm

99.00 %
-26.00 dB

STaTs

CH46
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7.7 Minimum Emission Bandwidth (6dBm Bandwidth)
Limit
Within the 5.725-5.85 GHz band, the minimum 6 dB bandwidth of U-NII devices shall be at least 500 kHz.

Test Procedure

Set resolution bandwidth (RBW) = 100 kHz

Set the video bandwidth 3 x RBW.

Detector = Peak.

Trace mode = Max hold.

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.

a0~

Test Configuration

SPECTRUM

EUT ANALYZER

Test Results
NIA
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7.8 Frequency Stability
LIMIT
Manufacturers of U-NIl 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.

TEST CONFIGURATION

Temperature Chamber

Spectrum analyzer EUT

ot N

Att.

Variable Power Supply
TEST PROCEDURE

Frequency Stability under Temperature Variations:

The equipment under test was connected to an external AC or DC power supply and input rated voltage. RF
output was connected to a frequency counter or spectrum analyzer via feed through attenuators. The EUT
was placed inside the temperature chamber. Set the spectrum analyzer RBW low enough to obtain the
desired frequency resolution and measure EUT 20°C operating frequency as reference frequency. Turn EUT
off and set the chamber temperature to -30°C. After the temperature stabilized for approximately 30 minutes
recorded the frequency. Repeat step measure with 10°C increased per stage until the highest temperature of
+50°C reached.

Frequency Stability under Voltage Variations:

Set chamber temperature to 20°C. Use a variable AC power supply / DC power source to power the EUT and
set the voltage to rated voltage. Set the spectrum analyzer RBW low enough to obtain the desired frequency
resolution and recorded the frequency.

Reduce the input voltage to specify extreme voltage variation (+15%) and endpoint, record the maximum
frequency change.

TEST RESULTS

Record worst case as below:
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Reference Frequency: 802.11a channel=36 frequency=5180MHz

Voltage (V) Temperature (C) MHFZreq“ency ermr:pm Limit (ppm) Result
-30 0.0136 -2.6274
20 0.0102 -1.9691
-10 0.0126 -2.4324
0 0.0130 -2.5097
5.00 10 0.0123 -2.3745 Within the
20 0.0134 -2.5869 band of Pass
30 0.0110 -2.1236 operation
40 0.0123 -2.3745
50 0.0140 -2.7027
5.75 25 0.0143 -2.7606
4.25 25 0.0112 -2.1622
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7.9 Duty Cycle Information

U-NII 1

Test Mode

Maximum Achievable

Duty Cycle (x) = On / (On+Off) Duty Cycle

On Time [ms]

(On+Off) Time [ms] " Correction Factor [dB]

a

0.364

0.390 93.33% 0.062

n20

1.302

1.338 97.30% 0.051

n40

0.654

0.690 94.78% 0.062

ac20

0.672

0.708 94.92% 0.062

ac40

0.648

0.684 94.74% 0.052

ac80

0.378

0.402 94.10% 0.035

n20

Agilont Spoctrum Analyzer - Swopt SA

Marker 3 A 390.000 ps

Ref 20.00 dBm

Center 5.180000000 GHz

FHO: Fost Tig: Free Run
IFGain:Low

#VBW 8.0 MHz

1| 4,
_300uslal
1554 ms. 1

Agilent Spoctrum Anakyzos - Swept SA

Avg Type: Log-Pur Marker 3 A 1.33800 ms Aorg Type: Log-Par

FUNCTION

PHO: Fast =w= Trig:Fres Run
IFGain-Low Atten: 30 48

Ref2000dBm

Center 5.180000000 GHz ) ) ) Span 0 Hz
Sweep 3.000 ms (1001 pts) #VBW 8.0 MHz Sweep 3.000 ms (1001 pts)

FUNCTION | FUNCTION WiDTR FUNCTION VALUE &

[7. V- B
14,15 dBm

Toras 1 o

‘Marker 3 A 630.000 ps

Ref 20.00 dBm

Center 5.190000000 GHz
Res BW 8 MHz

PHO: Tast —w- Trig:Free Run
IFGainil ow Arzen: 30 4B

#VBW 8.0 MHz

952 48
2.09 dBm|
6,00 B
209 dBm_

RE CF | JBALIGN OF 106
Avg Type: Log-Pur

PHO; Fast ~+- T Free Run
[FGaelow  Amen: 30 d8

Span 0 Hz ) s"ban 0 Hz/
Sweep 3.000 ms (1001 pts)) H #VBW 8.0 MHz Sweep 3.000 ms (1001 pts)

1
T080usl(Al
9000 us.

‘Marker 3 A 684.000 ps

Ref 20.00 dBm

ICenter 5.190000000 GHz
Res BW 8 MHz

WO: Tast —e- Trig:FreeRun
IF Gain:Low Arten: 30 48

#VBW 8.0 MHz

e T rig: Fras Run
(FGaln:Low____ Atten: 30 dB

Center 5.210000000 GHz - Span 0 Hz
Hz #VBW 2.0 MHz Sweep 3.000 ms (1001 pts)

£48.0 us ()
1.386 ms

6840 us (0}
s

259 dBm/|

Egeramus
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7.10 Antenna Requirement
Standard Applicable
For intentional device, according to FCC 47 CFR Section 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an antenna
that uses a unique coupling to the intentional radiator, 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.

FCC CFR Title 47 Part 15 Subpart C Section 15.407::

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. This requirement does
not apply to carrier current devices or to devices operated under the provisions of §15.211, §15.213,

§15.217, §15.219, or §15.221. Further, this requirement does not apply to intentional radiators that must be
professionally installed, such as perimeter protection systems and some field disturbance sensors, or to other
intentional radiators which, in accordance with §15.31(d), must be measured at the installation site. However,
the installer shall be responsible for ensuring that the proper antenna is employed so that the limits in this part
are not exceeded.

Test Result:

The directional gains of antenna used for transmitting is 3.8 dBi, and the antenna is an internal antenna
connect to FPC Antenna and no consideration of replacement. Please see EUT photo for details.

Results: Compliance.
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9 _Photos of the EUT

See related photo report.

kkkkkkkkkkkkkhhkkkkkkk End of Report kkkkkkkkkkkkkkkkkkkkkk
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