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TEST RESULT CERTIFICATION

Applicant’s name................ © MINIX TECHNOLOGY LIMITED

Adress ... I Unit 01, 15/F, Chevalier Commercial Center, No.8 Wang Hoi
Road, Kowloon Bay, Kowloon, Hong Kong

Manufacture's Name............ © MINIX TECHNOLOGY LIMITED

Aress ... I Unit 01, 15/F, Chevalier Commercial Center, No.8 Wang Hoi

Road, Kowloon Bay, Kowloon, Hong Kong
Product description

Product name ..........ccccoeeveenne. : MINIX NEO G41V-4

Trademark ........ccoooeeeeeneeii, :
MINIX

Model and/or type reference : NEO G41V-4

Standards .......ccccceeiniinnnnnnnn. . FCC Part15.247
ANSI C63.10:2013

This device described above has been tested by BCTC, and the test results show that the
equipment under test (EUT) is in compliance with the FCC requirements. And it is applicable only
to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of BCTC, this
document may be altered or revised by BCTC, personal only, and shall be noted in the revision of
the document.

Prepared by(Engineer): Cai Fang Zhong 65{_1', f’wﬁ Z}“ﬁ

Reviewer(Supervisor): Eric Yang

Approved(Manager): Zero Zhou
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:

FCC Partl15 (15.247) , Subpart C
SStanc!ard Test Iltem Judgment Remark
ection

15.207 Conducted Emission PASS
15.247 (a)(2) 6dB Bandwidth PASS
15.247 (b) Peak Output Power PASS
15.247 (d) Radiated Spurious Emission PASS
15.247 (e) Power Spectral Density PASS
15.205 Restricted Band of Operation PASS
15.247 (d) Band Edge (Out of Band Emissions) PASS
15.203 Antenna Requirement PASS

NOTE:
(1)” N/A” denotes test is not applicable in this Test Report
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1.1 TEST FACILITY

Shenzhen BCTC Testing Co., Ltd.

Add. : BCTC Building & 1-2F, East of B Building, Pengzhou Industrial, Fuyuan 1st Road, Qiaotou
Community, Fuyong Street, Bao’an District, Shenzhen, China

FCC Test Firm Registration Number: 712850

IC Registered No.: 23583

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y + U » where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2 - providing a level of confidence of
approximately 95 % -

No. Item Uncertainty
3m camber Radiated spurious _

! emission(30MHz-1GHz) U=4.3dB
3m chamber Radiated spurious _

2 emission(1GHz-18GHz) U=4.5d8
3m chamber Radiated spurious _

3 emission(18GHz-40GHz) U=3.34dB

4 Conducted Adjacent channel U=1.38dB
power
Conducted output power _

5 uncertainty Above 1G U=1.576dB
Conducted output power _

6 uncertainty below 1G U=1.28dB

7 humidity uncertainty U=5.3%

8 Temperature uncertainty U=0.59C
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2. GENERAL INFORMATION

2.1 GENERAL DESCRIPTION OF EUT

Equipment MINIX NEO G41V-4
Trade Name MINIX

Model Name NEO G41V-4

Model Difference N/A

Operation Frequency: [802.11b/g/n20MHz:2412~2462 MHz
802.11n HT40: 2422-2452MHz
Modulation Type: WIFI: OFDM/DSSS

Bit Rate of Transmitter [802.11b:11/5.5/2/1 Mbps
802.119:54/48/36/24/18/12/9/6Mbps
802.11n Up to 150Mbps

Number Of Channel 802.11b/g/n20MHz:11 CH
802.11n40MHz:7 CH

Antenna Designation: |Please see Note 3.

Based on the application, features, or specification exhibited in
User's Manual, the EUT is considered as an ITE/Computing
Device. More details of EUT technical specification, please
refer to the User's Manual.

Product Description

Channel List Please refer to the Note 2.
Ratings: DC12V from adapter
Adapter: Model: WA-36A12R

Input: 100-240V~50-60Hz, 0.9A Max.
Output: 12V 3A

Connecting I/O Port(s) | Please refer to the User's Manual

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications or
the User's Manual.
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2.
Channel List for 802.11b/g/n(20)
Frequency Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
01 2412 04 2427 07 2442 10 2457
02 2417 05 2432 08 2447 11 2462
03 2422 06 2437 09 2452
Channel List for 802.11n(40
Frequency Frequency Frequency Frequency
Channel (MHz) Channel (MHz) Channel (MHz) Channel (MHz)
03 2422 05 2432 07 2442 09 2452
04 2427 06 2437 08 2447
3.
Table for Filed Antenna
Ant. Brand Model Name Antenna Type Gain (dBi) NOTE
A N/A N/A FPCB antenna 1
B N/A N/A FPCB antenna 1
Antenna A gain: 1dBi, Antenna B gain: 1dBi,
For MIMO mode for 802.11n20, 802.11n40,
Directional gain = Gant + 10 Iog(NANT) dBi =4.01dbi
2.2 DESCRIPTION OF TEST MODES
Pretest Mode Description
Mode 1 802.11b CH1/ CH6/ CH11
Mode 2 802.11g CH1/ CH6/ CH11
Mode 3 802.11n20 CH1/ CH6/ CH11
Mode 4 802.11n40 CH3/ CH6/ CH9
Mode 5 Link Mode

Conducted Emission

Final Test Mode
Mode 5

Description
Link Mode

For Radiated Emission

Final Test Mode Description
Mode 1 802.11b CH1/ CH6/ CH11
Mode 2 802.11g CH1/ CH6/ CH11
Mode 3 802.11n20 CH1/ CH6/ CH11
Mode 4 802.11n40 CH3/ CH6/ CH9

Note:

(1) The measurements are performed at all Bit Rate of Transmitter, the worst data was reported.
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2.3 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

Conducted Emission

E 1o E-2+

C1 Adapter- AC «
EUT+

Radiated Spurious Emission

E-1 C-1 E-2 AC
EUT | — Battery

2.4 DESCRIPTION OF SUPPORT UNITS(CONDUCTED MODE)

The EUT has been tested as an independent unit together with other necessary accessories or

support units. The following support units or accessories were used to form a representative test
configuration during the tests.

ltem | Equipment Mfr/Brand Model/Type No. Series No. Note
MINIX NEO

E-1 MINIX NEO G41V-4 N/A EUT

G41V-4

E-2 Adapter N/A WA-36A12R N/A

ltem |[Shielded Type| Ferrite Core Length Note

C-1 NO NO M DC cableunshielded

Note:

(1)  The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type I/O cable should be specified the length in cm in TLength ; column.
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2.5 EQUIPMENTS LIST FOR ALL TEST ITEMS

Radiation Test equipment

ltem Equipment Manufacturer | Type No. Serial No. .Last. Calibrated until
calibration
Spectrum
1 Analyzer Agilent E4407B | MY45109572 |Jun. 13, 2019| Jun. 12, 2020
(9kHz-26.5GHz)
2 {SELF;%CS”;; R&S ESR? 101154 |Jun. 13, 2019 Jun. 12, 2020
3 gg‘,{,?HAZ'_‘;eé‘ﬂg) SCHVWARZBE | vuLBates | VUEB1039% 150 22, 2019] yun. 21, 2020
4 | HomAntenna | SCHWARZBE | ggiing120D| 1541 |Jun. 22, 2019/ Jun. 21, 2020
(1GHz-18GHz) CK
5 (%ocgm_ztgg"‘fz) SCHVIERZBE | BBHA9170 822 |Jun.22, 2019| Jun. 21, 2020
6 (géﬂz‘fgﬂé’ﬁz) SCRWIRZBE | BBVO744 | 9744-0037 |Jun. 25, 2019| Jun. 24, 2020
ar 5éﬂ§]'1f§éHz) SCHWARZBE | BBVO718 | 9718-309 |Jun. 25, 2019| Jun. 24, 2020
8 (18§|TZF{L'1f(')%HZ) miTeQ | TTAT820-35 1 2034381 |yun. 17, 2019 Jun. 16, 2020
9 (;f("'_ﬁ’z/_*ggﬁ/l“;l‘:‘) SCHVIARZBE | EmzB15198 014 |Jul. 02,2019 | Jul. 01, 2020
10 (giﬁzc_%%'&ﬂz) Huber+Suhnar | 9kHz-30MHz | 21702288000 un 25, 2019| Jun. 24, 2020
11 (3§&ﬁif’1'%sﬁz) Huber+Suhnar [30MHz-1GHz| 1486150  |Jun. 25, 2019| Jun. 24, 2020
12 (1'2,5;_34%96332) Huber+Suhnar [1GHz-40GHz| 1607106  |Jun. 25, 2019| Jun. 24, 2020
13 Power Metter Keysight E4419B \ Jun. 17,2019 Jun. 16, 2020
14 POWT;\S;”S” Keysight E9 300A \ Jun. 17, 2019| Jun. 16, 2020
15 | Signalfnalzer | KEYSIGHT | N9020A | MY49100060 un. 13, 2019| Jun. 12, 2020
Spectrum
16 Analyzer Aglient FSP40 100363 Jun. 13, 2019 | Jun. 12, 2020
9kHz-40GHz
17 D'guga‘;ver LongWei | TPR-6405D \ \ \
18 |  Software Frad EZ-EMC | FA-03A2 RE \ \
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Conduction Test equipment

ltem| Equipment Manufacturer Type No. Serial No. | Last calibration Callijt;rt?lted
1 | Test Receiver R&S ESR3 102075 Jun. 13, 2019 |Jun. 12, 2020
2 LisN  SCHWARZBEC) nsike127 | 8127739 | yun. 13,2019 [dun. 12,2020
3 LISN R&S ENV216 101375 | Jun. 13,2019 |Jun. 12, 2020
4 | RFcables |Huber+Suhnar | 9kHz-30MHz | 21792385001 jun 25 2019 |Jun. 24, 2020
5 | Software Frad ezemc | EMOCON \ \
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3. EMC EMISSION TEST
3.1 CONDUCTED EMISSION MEASUREMENT

3.1.1 POWER LINE CONDUCTED EMISSION Limits (Frequency Range 150KHz-30MHz)

Limit (dBuV)
FREQUENCY (MHz) : Standard
Quasi-peak | Average
0.15-0.5 66 - 56 * 56 - 46 * FCC
0.50-5.0 56.00 46.00 FCC
5.0-30.0 60.00 50.00 FCC

Note:
(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting
Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz
IF Bandwidth 9 kHz

3.1.2 TEST PROCEDURE

a. The EUT was placed 0.8 meters from the horizontal ground plane with EUT being connected
to the power mains through a line impedance stabilization network (LISN). All other support
equipments powered from additional LISN(s). The LISN provide 50 Ohm/ 50uH of coupling
impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. /O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

3.1.3 DEVIATION FROM TEST STANDARD
No deviation
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3.1.4 TEST SETUP

/ Vertical Reference
Ground Plane /TestReceiver

— [ 1
EUT Mgggg
|

40cm

80cm |
|

|LISNh |
[ L1

N T
\Horizontal Reference
Ground Plane

Note: 1.Supportunits were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

3.1.5 EUT OPERATING CONDITIONS

The EUT was configured for testing in a typical fashion (as a customer would normally use it). The
EUT has been programmed to continuously transmit during test. This operating condition was
tested and used to collect the included data.

We pretest AC 120V and AC 240V, the worst voltage was AC 120V and the data recording in the
report.
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3.1.6 TEST RESULTS

Temperature : 26 C Relative Humidity : [54%

Pressure : 101kPa Phase : L

Test Voltage : AC120V 60Hz Test Mode : Mode 4
900 dBuV
80
7o

FCC/IC QP
., \
50
a0 ] 3
1 11
i \f 7 W
Iy j\ i
ad \. f ’u._,,q-. 12\*“’\
i !\l\ffhl \Jl\r{ MVMW‘H.-MM.H‘-'W? " Ah‘ﬁbl“ﬂ w"'::\ Deak
10 \V"\’MMFE
1]
-10.0
0.5 [MHz] 5 30.000
Remark:

1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Reading Correct  Measure-
Mo, Mk. Freg.  Lewvel Factor ment Limit  Cwver
M Hz dBuY dBuY dBuy dB Detector Comment
1 04660 29.08 9.56 38 .65 56458 -17.93 P
27 04660 20RZ2 9.56 ao.18 4858 1640  AVG
d 0.88B0 2185 9.60 a1.25 aB.00 -2475 QF
4 0.8B6B0  BB1 4.60 18.21 4600 2778 AVG
& 22930 2348 9.61 33.10 56.00 -22.90 P
B 22930 944 9.61 19.0& 46.00 -26.85 AVG
7 31280 2343 q.87 d3.0 a6.00 -22.80 QF
g 31260 1089 967 20 .58 4500 -2544  AVG
| B.8500 2773 a4.70 a7 43 BO.O0  -2257 QP
10 B8.8500 1088 a4.70 20 .58 5000 -2942  AVG
11 214260 2137 9.78 31.14 60.00 -28.85 P
12 2142680 918 9.78 18 .46 2000 -31.04  AVG
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Temperature : 26 C Relative Humidity : (54%

Pressure : 101kPa Phase : N
Test Voltage : [AC120V 60Hz Test Mode : Mode 4

90.0 dBu¥

80

70

FCCYIC QP
(1]

5

40

LY

30

20 |/ \anf\ \}I
10 'ﬂl'\/" 1"

0

i}

e

} A W2 peak
;fl I ﬂ* Jr,w.\qﬂqdrlw_[‘\fwm""c.wﬂammﬁwa«uumwh.mmw d'\““-m, S

\"J[LI"N'H '.m;l )

ol G

-10.0

0.5 [MH=z] 5 30.000

Remark:
1. All readings are Quasi-Peak and Average values.
2. Factor = Insertion Loss + Cable Loss.

Feading Correct Measure-
Mo, Mk.  Freg.  Level Factor ment Limit  Cver

ol Hz dBuy dBuY dBuy dB Cetector Comment
03540 26831 854 35 B4 o887  -Z3.02 CF

—

2 03540 1854 §.54 2808 4887 -2079  AVG
3 04700 2BEB0 H.58 3616 56451 -20.34 P
4 04700 1B.73 H.58 2628 4651 -20022 AVG
! 1.0800 2044 857 30.06 5600 -25584 o]
B 1.0900 BYB H.AT 18.53 46.00 -27.47 AVG
7 31140 2367 Y67 43,24 G600 -22.66 QP
8 31140 1054 867 2021 4600 -2579  AVG
e 11.7300 2201 965 31.70 G000 -28.30 QP
10 11.7900 H5.895 564 19.64 5000 -30.88 AVG
11 212979 2147 §.78 31.24 6000 -28.74 P
12 21.2979 733 §.78 1711 5000 -32B9 AVG
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3.2 RADIATED EMISSION MEASUREMENT

3.2.1 RADIATED EMISSION LIMITS (Frequency Range 9kHz-1000MHz)

20dBc in any 100 kHz bandwidth outside the operating frequency band. In case the emission fall
within the restricted band specified on 15.205(a), then the 15.209(a) limit in the table below has to

be followed.

Frequencies Field Strength Measurement Distance
(MHZz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Limit (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 25GHz
RB / VB (emission in restricted
band) 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
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3.2.2 TEST PROCEDURE
Below 1GHz test procedure as below:

a.

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter
semi-anechoic camber. The table was rotated 360 degrees to determine the position of the
highest radiation.

. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted

on the top of a variable-height antenna tower.

. The antenna height is varied from one meter to four meters above the ground to determine the

maximum value of the field strength. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

. For each suspected emission, the EUT was arranged to its worst case and then the antenna

was tuned to heights from 1 meter to 4 meters (for the test frequency of below 30MHz, the
antenna was tuned to heights 1 meter) and the rotatable table was turned from 0 degrees to
360 degrees to find the maximum reading.

. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.

. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then

testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10dB margin would be re-tested one by one using peak,
quasi-peak or average method as specified and then reported in a data sheet.

Above 1GHz test procedure as below:

g.

h.

Different between above is the test site, change from Semi- Anechoic Chamber to fully
Anechoic Chamber and change form table 0.8 metre to 1.5 metre( Above 18GHz the distance
is 1 meter and table is 1.5 metre).

Test the EUT in the lowest channel ,the middle channel ,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

3.2.3 DEVIATION FROM TEST STANDARD
No deviation

3.2.4 TEST SETUP
(A) Radiated Emission Test-Up Frequency Below 30MHz

e @ -
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(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

B ]
P T —

Turatable 1

It to4m
Spectrum \ EOT|
Analyzer _|:|_ ID.Em J
| *‘ [——]
ra

Ground Plane

Coaxial Cable

(C) Radiated Emission Test-Up Frequency Above 1GHz

Turntable - 3m

\ EUT]

Spectrum
Analyzer

/
Ground Plane ; /

Coaxal Cable

3.2.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.2.6 TEST RESULTS (BETWEEN 9KHZ — 30 MHZ)

Temperature: 26 C Relative Humidity : 54%
Pressure: 101kPa Test Voltage : AC 120V/60Hz
Test Mode : Mode 5 Polarization : --

Freq. Reading Limit Margin State

(MHz) (dBuV/m) (dBuV/m) (dB) P/F
-- -- -- -- PASS
-- -- -- -- PASS

NOTE:

The amplitude of spurious emissions which are attenuated by more than 20dB below the
permissible value has no need to be reported.

Distance extrapolation factor =40 log (specific distance/test distance)(dB);

Limit line = specific limits(dBuv) + distance extrapolation factor.
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3.2.7 TEST RESULTS (BETWEEN 30MHZ — 1GHZ)

Temperature : 26 C Relative Humidity : (54%
Pressure : 101 kPa Polarization : Horizontal
Test Voltage : |AC 120V/60Hz
Test Mode Mode 5

90.0 dBuV¥/m

FCC/IC Qp

[

i}
40 .

4
3

1

|
I*N'"M e VMM‘T\VMNA W’mwﬁ M, \m»‘r”

0.0

, AN
| fﬁi WJ M\UMMJ("‘WMW w

sl ]

30,000 40 1] E0 70 ®0 [MHz] 300 A00 500 GO0 70O 1000.000

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

Reading Correct Measure-

No. Mk. Fregq. Level Factor  ment Limit ~ Over
MHz dBuv dB dBuv/m dB/m dB Detector
1 56.5929 3133  -15.55 15.78 40.00 -2422 QP
2 119.8556 41.94 -17.56 24 38 4350 -19.12 QP
3 152.6641 4610  -19.33 2677 4350 -16.73 QP
4 230.9068 50.69 -15.59 35.10 46.00 -1090 QP
5 * 29931568 5398 -13.62 40.36 46.00 -564 QP
6 818.8341 41.36 -3.22 38.14 46.00 -7.86 QP
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Factor = Antenna Factor + Cable Loss — Pre-amplifier.

Temperature : 26 C Relative Humidity : [54%
Pressure : 101kPa Polarization : Vertical
Test Voltage AC 120V/60Hz
Test Mode : Mode 5
0.0 JdBuV/m
FCCAIC QP
| [ &
40 L
| A f: b
)iu* 2 3 ’ lf r‘r
ha Mg 3 ;
- \‘“\‘,WWM'L [ y )( b
s ! m E-LL _ P
‘%\ S %Jﬁ‘l\‘ L‘]w Jf H‘LL“L,J . “\\ﬂ\ y L !
n.n
20000 AD 111 (5] 0 80 [MHz] 300 400 H00 &0O 70O 1000.000
Remark:

Reading Correct Measure-

No. Mk. Freq. Level Factor  ment Limit  Over
MHz dBuV dB dBuV/m dB/m dB Detector
1 348323 4803 -16.37 3166 4000 -834 QP
2 74.9191 46.45  -19.28 2717 4000 -12.83 QP
3 175.0368  45.08 -17.90 2718 4350 -16.32 QP
4 229.2931 4660 -15.63 3097 4600 -15.03 QP
5 299.3158 5122 -13.62 3760 4600 -840 QP
6 * 7141734 4649 -4.91 4158 4600 -442 QP
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3.2.8 TEST RESULTS (1GHZ~25GHZ)

802.11b
Polar Frequency RZ:(;?r:g Pre-amplifier cliizlse A;;i;:ra ETLS\/Sélon Limits Margin Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Low Channel:2412MHz
\% 4824.00 66.54 39.55 7.85 25.66 60.50 74.00 -13.50 PK
\% 4824.00 52.48 39.55 7.85 25.66 46.44 54.00 -7.56 AV
\ 7236.00 66.83 38.33 7.52 24.55 60.57 74.00 -13.43 PK
\ 7236.00 50.17 38.33 7.52 24.55 43.91 54.00 -10.09 AV
\ 15450.00 52.25 35.23 6.75 26.59 50.36 74.00 -23.64 PK
H 4824.00 64.90 39.55 7.85 25.66 58.86 74.00 -15.14 PK
H 4824.00 48.26 39.55 7.85 25.66 42.22 54.00 -11.78 AV
H 7236.00 65.97 38.33 7.52 23.55 58.71 74.00 -15.29 PK
H 7236.00 48.67 38.33 7.52 23.22 41.08 54.00 -12.92 AV
H 15450.00 47.38 35.45 6.75 27.88 46.56 74.00 -27.44 PK
|(3|_(|)/| 3; Frequency R:\e/l:cti?rr\g Pre-amplifier CI:_?):L;e A::;;ra ET:ESVS‘;:)” Limits Margin D(_grt;l;;éor
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Middle Channel:2437MHz
V 4874.00 66.11 38.89 7.57 25.45 60.24 74.00 -13.76 Pk
\ 4874.00 50.98 38.89 7.57 25.45 45.11 54.00 -8.89 AV
\Y 7311.00 67.32 38.78 7.35 24.78 60.67 74.00 -13.33 Pk
\Y 7311.00 49.66 38.78 7.35 24.78 43.01 54.00 -10.99 AV
V 15450.00 50.17 35.89 6.42 26.47 47.17 74.00 -26.83 Pk
H 4874.00 66.27 38.89 7.57 25.45 60.40 74.00 -13.60 Pk
H 4874.00 47.62 38.89 7.57 25.45 41.75 54.00 -12.25 AV
H 7311.00 65.23 38.78 7.35 24.78 58.58 74.00 -15.42 Pk
H 7311.00 45.62 38.78 7.35 24.78 38.97 54.00 -15.03 AV
H 15450.00 46.56 36.68 6.42 26.65 42.95 74.00 -31.05 Pk
?:}s)r Frequency th\eﬂaeétiar:g Pre-amplifier cliizlse A;:::ra Enljlesvs(;lon Limits Margin D?rt;:éor
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
High Channel: 2462MHz
\% 4924.00 64.89 38.75 7.46 25.45 59.05 74.00 -14.95 PK
\% 4924.00 50.29 38.75 7.46 25.45 44.45 54.00 -9.55 AV
\% 7386.00 64.90 38.65 7.22 24.78 58.25 74.00 -15.75 PK
\% 7386.00 47.46 38.65 7.22 24.78 40.81 54.00 -13.19 AV
\ 15450.00 49.84 35.58 6.35 26.47 47.08 74.00 -26.92 PK
H 4924.00 64.26 38.75 7.46 25.45 58.42 74.00 -15.58 PK
H 4924.00 46.73 38.75 7.46 25.45 40.89 54.00 -13.11 AV
H 7386.00 65.79 38.65 7.22 24.78 59.14 74.00 -14.86 PK
H 7386.00 46.96 38.65 7.22 24.78 40.31 54.00 -13.69 AV
H 15450.00 45.54 36.42 6.32 26.65 42.09 74.00 -31.91 PK
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no need to be reported.
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802.11g
Frequency Metgr Pre-amplifier Cable Antenna E e Limits Margin
Polar Reading Loss Factor Level Detector
(HV) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Low Channel:2412MHz
\Y 4824.00 65.18 39.55 7.85 25.66 59.14 74.00 -14.86 PK
\Y 4824.00 51.07 39.55 7.85 25.66 45.03 54.00 -8.97 AV
\Y 7236.00 64.86 38.33 7.52 24.55 58.60 74.00 -15.40 PK
\% 7236.00 49.85 38.33 7.52 24.55 43.59 54.00 -10.41 AV
\% 15450.00 48.20 35.23 6.75 26.59 46.31 74.00 -27.69 PK
H 4824.00 65.65 39.55 7.85 25.66 59.61 74.00 -14.39 PK
H 4824.00 48.89 39.55 7.85 25.66 42.85 54.00 -11.15 AV
H 7236.00 64.56 38.33 7.52 23.55 57.30 74.00 -16.70 PK
H 7236.00 45,98 38.33 7.52 23.22 38.39 54.00 -15.61 AV
H 15450.00 47.08 35.45 6.75 27.88 46.26 74.00 -27.74 PK
Polar | Frequency Mett_ar Pre-amplifier Cable Antenna Enisslar Limits Margin Detector
HV) Reading Loss Factor Level v
(MHz) (dBuVv) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Middle Channel:2437MHz
\Y 4874.00 64.92 38.89 7.57 25.45 59.05 74.00 -14.95 PK
\Y 4874.00 50.01 38.89 7.57 25.45 44 .14 54.00 -9.86 AV
Vv 7311.00 63.69 38.78 7.35 24.78 57.04 74.00 -16.96 PK
\% 7311.00 49,92 38.78 7.35 24.78 43.27 54.00 -10.73 AV
\% 15450.00 48.14 35.89 6.42 26.47 45.14 74.00 -28.86 PK
H 4874.00 64.62 38.89 7.57 25.45 58.75 74.00 -15.25 PK
H 4874.00 45.66 38.89 7.57 25.45 39.79 54.00 -14.21 AV
H 7311.00 64.85 38.78 7.35 24.78 58.20 74.00 -15.80 PK
H 7311.00 45.40 38.78 7.35 24.78 38.75 54.00 -15.25 AV
H 15450.00 45.40 36.68 6.42 26.65 41.79 74.00 -32.21 PK
Polar | Frequency 'V'e“?’ Pre-amplifier Cable Antenna Srilselen Limits Margin Detector
(HIV) Reading Loss Factor Level -
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
High Channel: 2462MHz
\Y 4924.00 63.91 38.75 7.46 25.45 58.07 74.00 -15.93 PK
\% 4924.00 49.90 38.75 7.46 25.45 44.06 54.00 -9.94 AV
\% 7386.00 65.11 38.65 7.22 24.78 58.46 74.00 -15.54 PK
\% 7386.00 47.24 38.65 7.22 24.78 40.59 54.00 -13.41 AV
\% 15450.00 48.14 35.58 6.35 26.47 45.38 74.00 -28.62 PK
H 4924.00 62.37 38.75 7.46 25.45 56.53 74.00 -17.47 PK
H 4924.00 45.57 38.75 7.46 25.45 39.73 54.00 -14.27 AV
H 7386.00 64.54 38.65 7.22 24.78 57.89 74.00 -16.11 PK
H 7386.00 45.21 38.65 7.22 24.78 38.56 54.00 -15.44 AV
H 15450.00 4424 36.42 6.32 26.65 40.79 74.00 -33.21 PK
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no need to be reported.
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802.11n(20MHz)

Frequency Met_er Pre-amplifier Cable Antenna SRS e Limits Margin
Polar Reading Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Low Channel:2412MHz
\% 4824.00 63.21 39.55 7.85 25.66 57.17 74.00 -16.83 PK
\% 4824.00 49.19 39.55 7.85 25.66 43.15 54.00 -10.85 AV
\Y 7236.00 64.02 38.33 7.52 24.55 57.76 74.00 -16.24 PK
\Y 7236.00 49.01 38.33 7.52 24.55 42.75 54.00 -11.25 AV
\Y 15450.00 47.14 35.23 6.75 26.59 45.25 74.00 -28.75 PK
H 4824.00 61.99 39.55 7.85 25.66 55.95 74.00 -18.05 PK
H 4824.00 46.80 39.55 7.85 25.66 40.76 54.00 -13.24 AV
H 7236.00 62.23 38.33 7.52 23.55 54.97 74.00 -19.03 PK
H 7236.00 46.01 38.33 7.52 23.22 38.42 54.00 -15.58 AV
H 15450.00 44.35 35.45 6.75 27.88 43.53 74.00 -30.47 PK
Polar | Frequency Metgr Pre-amplifier Cable Antenna ERSSO0 Limits Margin Detector
(HIV) Reading Loss Factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Middle Channel:2437MHz
\Y 4874.00 64.63 38.89 7.57 25.45 58.76 74.00 -15.24 PK
\Y 4874.00 49.11 38.89 7.57 25.45 43.24 54.00 -10.76 AV
\Y 7311.00 65.62 38.78 7.35 24.78 58.97 74.00 -15.03 PK
\Y 7311.00 48.79 38.78 7.35 24.78 4214 54.00 -11.86 AV
Vv 15450.00 48.24 35.89 6.42 26.47 45.24 74.00 -28.76 PK
H 4874.00 63.64 38.89 7.57 25.45 57.77 74.00 -16.23 PK
H 4874.00 46.13 38.89 7.57 25.45 40.26 54.00 -13.74 AV
H 7311.00 63.42 38.78 7.35 24.78 56.77 74.00 -17.23 PK
H 7311.00 43.67 38.78 7.35 24.78 37.02 54.00 -16.98 AV
H 15450.00 43.57 36.68 6.42 26.65 39.96 74.00 -34.04 PK
Polar | Frequency Met(_er Pre-amplifier Cable Antenna STIEEIDT Limits Margin Detector
(HIV) Reading Loss Factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
High Channel: 2462MHz
\Y 4924.00 63.66 38.75 7.46 25.45 57.82 74.00 -16.18 PK
\Y 4924.00 50.61 38.75 7.46 25.45 44.77 54.00 -9.23 AV
\Y 7386.00 65.09 38.65 7.22 24.78 58.44 74.00 -15.56 PK
\% 7386.00 50.20 38.65 7.22 24.78 43.55 54.00 -10.45 AV
\% 15450.00 49.51 35.58 6.35 26.47 46.75 74.00 -27.25 PK
H 4924.00 61.91 38.75 7.46 25.45 56.07 74.00 -17.93 PK
H 4924.00 46.97 38.75 7.46 25.45 41.13 54.00 -12.87 AV
H 7386.00 64.50 38.65 7.22 24.78 57.85 74.00 -16.15 PK
H 7386.00 45.83 38.65 7.22 24.78 39.18 54.00 -14.82 AV
H 15450.00 44.94 36.42 6.32 26.65 41.49 74.00 -32.51 PK
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no need to be reported.
4. We test Antenna A and B, MIMO mode, the worst MIMO mode data recording in the report.
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802.11n(40MHz)

Frequency Met_er Pre-amplifier Cable Antenna SRS e Limits Margin
Polar Reading Loss Factor Level Detector
(H/V) Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Low Channel:2422MHz
\% 4844.00 63.09 39.55 7.77 25.66 56.97 74.00 -17.03 PK
\% 4844.00 49.38 39.55 7.77 25.66 43.26 54.00 -10.74 AV
\Y 7266.00 62.44 38.33 7.30 24.55 55.96 74.00 -18.04 PK
\Y 7266.00 48.30 38.33 7.30 24.55 41.82 54.00 -12.18 AV
\Y 15450.00 49.08 35.23 6.60 26.59 47.04 74.00 -26.96 PK
H 4844.00 63.01 39.55 7.77 25.66 56.89 74.00 -17.11 PK
H 4844.00 47.35 39.55 7.77 25.66 41.23 54.00 -12.77 AV
H 7266.00 62.51 38.33 7.30 23.55 55.03 74.00 -18.97 PK
H 7266.00 45.46 38.33 7.30 23.22 37.65 54.00 -16.35 AV
H 15450.00 44.20 35.45 6.60 27.88 43.23 74.00 -30.77 PK
Polar | Frequency Metgr Pre-amplifier Cable Antenna ERSSO0 Limits Margin Detector
(HIV) Reading Loss Factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
Middle Channel:2437MHz
\Y 4874.00 63.48 38.89 7.57 25.45 57.61 74.00 -16.39 PK
\Y 4874.00 49.02 38.89 7.57 25.45 43.15 54.00 -10.85 AV
\Y 7311.00 64.97 38.78 7.35 24.78 58.32 74.00 -15.68 PK
\Y 7311.00 48.31 38.78 7.35 24.78 41.66 54.00 -12.34 AV
Vv 15450.00 48.28 35.89 6.42 26.47 45.28 74.00 -28.72 PK
H 4874.00 61.81 38.89 7.57 25.45 55.94 74.00 -18.06 PK
H 4874.00 44 14 38.89 7.57 25.45 38.27 54.00 -15.73 AV
H 7311.00 64.39 38.78 7.35 24.78 57.74 74.00 -16.26 PK
H 7311.00 44.41 38.78 7.35 24.78 37.76 54.00 -16.24 AV
H 15450.00 45,78 36.68 6.42 26.65 4217 74.00 -31.83 PK
Polar | Frequency Met(_er Pre-amplifier Cable Antenna STIEEIDT Limits Margin Detector
(HIV) Reading Loss Factor Level Type
(MHz) (dBuV) (dB) (dB) (dB) (dBuV/m) (dBuV/m) (dB)
High Channel: 2452MHz
\Y 4904.00 62.25 38.75 7.38 25.45 56.33 74.00 -17.67 PK
\Y 4904.00 49.89 38.75 7.38 25.45 43.97 54.00 -10.03 AV
\Y 7356.00 63.70 38.65 7.15 24.78 56.98 74.00 -17.02 PK
\% 7356.00 49.16 38.65 7.15 24.78 42.44 54.00 -11.56 AV
\% 15450.00 47.26 35.58 6.25 26.47 44.40 74.00 -29.60 PK
H 4904.00 62.91 38.75 7.38 25.45 56.99 74.00 -17.01 PK
H 4904.00 47.68 38.75 7.38 25.45 41.76 54.00 -12.24 AV
H 7356.00 63.13 38.65 7.15 24.78 56.41 74.00 -17.59 PK
H 7356.00 45.87 38.65 7.15 24.78 39.15 54.00 -14.85 AV
H 15450.00 45,94 36.42 6.25 26.65 42.42 74.00 -31.58 PK
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier,

Margin= Emission Level - Limit

2. If peak below the average limit, the average emission was no test.

3. The amplitude of spurious emissions which are attenuated by more than 20dB below the permissible value has no need to be reported.
4. We test Antenna A and B, MIMO mode, the worst MIMO mode data recording in the report.
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3.3 RADIATED BAND EMISSION MEASUREMENT
3.3.1 TEST REQUIREMENT:
FCC Part15 C Section 15.209 and 15.205

LIMITS OF RADIATED EMISSION MEASUREMENT (Above 1000MHz)

Class B (dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uV/m).

Spectrum Parameter Setting
Attenuation Auto
Start Frequency 2300MHz
Stop Frequency 2520

RB / VB (emission in restricted

1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for Average
band)

3.3.2 TEST PROCEDURE
Above 1GHz test procedure as below:

a. 1. The EUT was placed on the top of a rotating table 1.5 meters above the ground at a 3 meter
camber. The table was rotated 360 degrees to determine the position of the highest radiation.

b. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted
on the top of a variable-height antenna tower.

c. The antenna height is varied from one meter to four meters above the ground to determine the
maximum value of the field strength. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

d. For each suspected emission, the EUT was arranged to its worst case and then the antenna
was tuned to heights from 1 meter to 4 meters and the rota table was turned from 0 degrees to
360 degrees to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with
Maximum Hold Mode.

f. If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then
testing could be stopped and the peak values of the EUT would be reported. Otherwise the
emissions that did not have 10dB margin would be re-tested one by one using peak,
quasi-peak or average method as specified and then reported in a data sheet.

g. Test the EUT in the lowest channel,the Highest channel

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported
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3.3.3 DEVIATION FROM TEST STANDARD
No deviation

3.3.4 TEST SETUP

Radiated Emission Test-Up Frequency Above 1GHz

Turntable 4 3m —

W o S

Spectrum
Analyzer

/[
Ground Plane ; /

Coaxial Cable

3.3.5 EUT OPERATING CONDITIONS

The EUT tested system was configured as the statements of 2.3 Unless otherwise a special
operating condition is specified in the follows during the testing.
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3.3.6 TEST RESULT

Emission .
ok || EiEseey Met§r Pn‘a-. Cable Antenna evel Limits Resut
(HIV) (MH2) Reading amplifier Loss Factor (dBUV/m) (dBuV/m) esu
(dBuV) (dB) (dB) (dB/m)
PK PK | Av
Low Channel 2412MHz
H 2390.00 63.17 38.06 7.42 20.15 52.68 74.00 | 54.00 | PASS
H 2400.00 53.29 38.06 7.42 20.15 42.80 74.00 | 54.00 | PASS
V 2390.00 61.39 38.06 7.42 20.15 50.90 74.00 | 54.00 | PASS
802.11b V 2400.00 54.75 38.06 7.42 20.15 44.26 74.00 | 54.00 | PASS
High Channel 2462MHz
H 2483.50 62.14 38.17 7.45 20.54 51.96 74.00 | 54.00 | PASS
H 2485.50 51.31 38.17 7.45 20.54 41.13 74.00 | 54.00 | PASS
V 2483.50 60.59 38.2 7.45 20.54 50.38 74.00 | 54.00 | PASS
V 2485.50 52.13 38.2 7.45 20.54 41.92 74.00 | 54.00 | PASS
Low Channel 2412MHz
H 2390.00 61.08 38.06 7.42 20.15 50.59 74.00 | 54.00 | PASS
H 2400.00 51.64 38.06 7.42 20.15 41.15 74.00 | 54.00 | PASS
\% 2390.00 63.15 38.06 7.42 20.15 52.66 74.00 | 54.00 | PASS
802.11g \% 2400.00 51.49 38.06_ 7.42 20.15 41.00 74.00 | 54.00 | PASS
High Channel 2462MHz
H 2483.50 61.51 38.17 7.45 20.54 51.33 74.00 | 54.00 | PASS
H 2485.50 54.29 38.17 7.45 20.54 44 11 74.00 | 54.00 | PASS
\Y 2483.50 62.16 38.2 7.45 20.54 51.95 74.00 | 54.00 | PASS
\Y% 2485.50 53.04 38.2 7.45 20.54 42.83 74.00 | 54.00 | PASS
Low Channel 2412MHz
H 2390.00 60.04 38.06 7.42 20.15 49.55 74.00 | 54.00 | PASS
H 2400.00 55.22 38.06 7.42 20.15 4473 74.00 | 54.00 | PASS
V 2390.00 62.54 38.06 7.42 20.15 52.05 74.00 | 54.00 | PASS
802.11n20 \Y 2400.00 54.75 38.06 7.42 20.15 44.26 74.00 | 54.00 | PASS
High Channel 2462MHz
H 2483.50 59.73 38.17 7.45 20.54 49.55 74.00 | 54.00 | PASS
H 2485.50 52.75 38.17 7.45 20.54 42.57 74.00 | 54.00 | PASS
\Y 2483.50 61.98 38.2 7.45 20.54 51.77 74.00 | 54.00 | PASS
V 2485.50 51.52 38.2 7.45 20.54 41.31 74.00 | 54.00 | PASS
Low Channel 2422MHz
H 2390.00 61.84 38.06 7.42 20.15 51.35 74.00 | 54.00 | PASS
H 2400.00 55.61 38.06 7.42 20.15 4512 74.00 | 54.00 | PASS
V 2390.00 62.20 38.06 7.42 20.15 51.71 74.00 | 54.00 | PASS
V 2400.00 54.15 38.06 7.42 20.15 43.66 74.00 | 54.00 | PASS
802.11n40 -
High Channel 2452MHz
H 2483.50 61.83 38.17 7.45 20.54 51.65 74.00 | 54.00 | PASS
H 2485.50 52.80 38.17 7.45 20.54 42.62 74.00 | 54.00 | PASS
\% 2483.50 61.52 38.2 7.45 20.54 51.31 74.00 | 54.00 | PASS
V 2485.50 51.32 38.2 7.45 20.54 41.11 74.00 | 54.00 | PASS
Remark:

1. Emission Level = Meter Reading + Antenna Factor + Cable Loss — Pre-amplifier, Margin= Emission Level - Limit

2. If the PK measured levels comply with average limit, then the average level were deemed to comply with average limit.
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

4. POWER SPECTRAL DENSITY TEST

4.1 APPLIED PROCEDURES /LIMIT

FCC Part15 (15.247) , Subpart C

Section Test ltem Limit Frequ?l\r)chyz)Range Result
15.247 Power Spectral Density (in a8n(3j/B3nI2Hz) 2400-2483.5 PASS

4.1.1 TEST PROCEDURE

1. Set analyzer center frequency to DTS channel center frequency.

2. Set the span to 1.5 times the DTS bandwidth.

3. Set the RBW to: 3 kHz < RBW < 100 kHz.

4. Set the VBW = 3 x RBW.

5. Detector = peak.

6. Sweep time = auto couple.

7. Trace mode = max hold.

8. Allow trace to fully stabilize.

9. Use the peak marker function to determine the maximum amplitude level within the RBW.
10. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

4.1.2 DEVIATION FROM STANDARD
No deviation.

4.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

4.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.1 Unless otherwise a special
operating condition is specified in the follows during the testing.
Note: Power Spectral Density(dBm)=Reading+Cable Loss

4.1.5 TEST RESULTS
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage : AC 120V/60Hz
Test Mode TX b Mode
Power Spectral | Power Spectral | Total power i
Frequency Density(dBm) | Density(dBm) density (dBm) Result
ANTA ANTB (dBm)
2412 MHz -11.160 -11.830 / 8 PASS
2437 MHz -11.824 -11.711 / 8 PASS
2462 MHz -10.858 -10.897 / 8 PASS

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A ,only shown
Antenna A Plot.

TX CHO1

Ref Offset 0.5 dB
Ref 20.00 dBm

Avg Ty|
Avg|Hol

S
1

Center 2.41200 GHz
#Res BW 3.0 kHz

sc i File <PICTURE.PNG> saved

I
I
I
i,
i
I
I
I
I
|

#VBW 10 kHz

I
I
I
o
I
I
I
I
I
I

"11.160 dBm

kr1 2.411 218
T 1]
T
—
.
\.
MY
N
]
B
T

Span 23.00 MHz

NextPeak

Next Pk Right

Next Pk Left

Marker Delta

Mkr—RefLvl

[+)
Sweep 2.425 s (1001 pts)
STATUS
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

TX CHO6

BN Agilent Spectrum Analyzer - Swept SA

RF | 50Q AC SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast (,0 1rig- FreeRun Avg|Hold: 2100

IFGain:Low Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.43700 GHz
#Res BW 3.0 kHz

MSG

#VBW 10 kHz

Mkr1 2.434 171 GHz

Sweep 2.425 s (1001 pts)

(===
06:09:15 PM Nov 08, 2019

l TRAG o Peak Search
NextPeak

-11.824 dBm

Next Pk Right
| B sas |
Next Pk Left
||
Marker Delta
|

Mkr—CF

Mkr—RefLvl

Span 23.00 MHz

TX CH11

BE Agilent Spectrum Analyzer - Swept SA

AC | SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
Avg|Hold: 3/100

Trig: Free Run

PNO: Fast ()
" Atten: 30 dB

IFGain:Low

Ref Offset 0.5 dB
Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

wsc i File <PICTURE.PNG> saved

#VBW 10 kHz

Mkr1 2.462 598 GHz

Sweep 2.425 s (1001 pts)

|3H£\-£3-|

Peak Search

Next Peak

10,858 o B |

Next Pk Right
|
Next Pk Left
| esassa |
Marker Delta
| Eesnssnanesmess |

Mkr—CF

Mkr—RefLvl
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode : TX g Mode
Power Spectral | Power Spectral | Total power i
Frequency Density(dBm) | Density(dBm) density (dBm) Result
ANTA ANTB (dBm)
2412 MHz -15.622 -14.835 / 8 PASS
2437 MHz -15.396 -15.631 / 8 PASS
2462 MHz -14.652 -16.007 / 8 PASS

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A ,only shown
Antenna A Plot.

TX CHO1

(o] & ]
Peak Search

[ ALIGN AUTO 06:02
Avg Type: Log-Pwr
AvglHold: 3100

Mkr1 2.414 Hz MexlPerx
Ref Offset 0.5 dB
19 dBidiv Ref 20.00 dBm -15.622 dBm

Next Pk Right

Next Pk Left

P e o,
B

Mkr—CF

Mkr—RefLvl

Center 2.41200 GHz Span 27.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 2.847 s (1001 pts) —
sc i File <PICTURE.PNG> saved

l
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

TX CHO6

[N Agilent Spectrum Analyzer - SWEptSA

==

SENSE:INT] ALIGN AUTO

| 06:02:43 PMNov 09,2019

Avg Type: Log-Pwr
Trig: Free Run Avg|Hold: 5/100

PNO: Fast Ly}
™ Atten: 30dB

IFGain:Low

Ref Offset 0.5 dB

109dBld|v Ref 20.00 dBm

Center 243700 GHz
#Res BW 3.0 kHz

Sweep

2.847 s (1001 pts) |

Mkr1 2.439 484 GHz

Peak Search

NextPeak
-15.396 dBm

Next Pk Right

Next Pk Left

Marker Delta

Span 27.00 MHz

TX CH11

R Agilent Spectrum Analyzer - Swept SA

==

SENSE:INT] ALIGN AUTOD

[ 06:04:10 PM Nov 09, 2018

Avﬁ Type: Log-Pwr
Trig: Free Run Avg|Hold: 5/100

PNO: Fast 5}
™ Atten: 30dB

IFGain:Low

Ref Offset 05 dB

1LOgBld|v Ref 20.00 dBm

Center 2.46200 GHz
#Res BW 3.0 kHz

Sweep

Mkr1 2.465 105 GHz

Peak Search

NextPeak

-14.652 dBm

Next Pk Right

Next Pk Left

Marker Delta

Span 27.00 MHz

2.847 s (1001 pts) |
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode TX n Mode(20M)
Power Spectral | Power Spectral | Total power i
Frequency Density(dBm) | Density(dBm) density (dBm) Result
ANTA ANTB (dBm)
2412 MHz -15.320 -15.280 -12.29 8 PASS
2437 MHz -15.663 -15.093 -12.36 8 PASS
2462 MHz -16.192 -14.961 -12.52 8 PASS

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B ,only shown
Antenna B Plot.
Antenna A gain: 1dBi, Antenna B gain: 1dBi, Directional gain=[10log(GA+ G B)] dbi =4.01dbi

TX CHO1

|- ][-&n-[fmt]
Peak Search

Avg Type: Log-F"wr
Avg|Hold: 17100 e
NextPeak
Ref Offset 0.5 dB Mkr1 2.413 26 GHz
[0 deidiv__ Ref 20.00 dBm -15.280 dBm

Next Pk Right

Next Pk Left

Marker Delta

T
.
T
N
T
N
e
N

i

L E
—
=
= |

Center 2.41200 GHz Span 30.00 MHz

[+)
#Res BW 3.0 kHz #/BW 10 kHz Sweep 3.163 s (1001 pts)
sc i File <PICTURE.PNG> saved STATUS
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

TX CHO6

=R
Peak Search

BE Agilent Spectrum Analyzer - Swept SA

| | SENSE:INT] | ALIGN AUTO [ 06:05:23 PM Nov 09,2019
Avg Type: Log-Pwr

PNO: Fast () Trig: Free Run Avg|Hold: 4/100
IFGain:Low Atten: 30 dB

Mkr1 2.435 74 GHz NextPeak
Ref 20,00 aBm -15.093 dBm

Next Pk Right

Next Pk Left

MJ W I i

itk
Marker Delta

.
I
I
I
I
I

Center 243700 GHz Span 30.00 MHz

#Res BW 3.0 kHz Sweep 3.163 s (1001 pts) |

TX CH11

BE Agilent Spectrum Analyzer - Swept SA =R
RL I RE 500  AC | [ SENSE:INT] [ ALIGN AUTO
Marker 1 2.457950000000 GHz Avg Type: Log-Pwr FoakSearch
PNO: Fast (5, Trig: Free Run Avg|Hold: 6/100
IFGain:Low Aftten: 30 dB

Mkr1 2.457 95 GHz NextPeak
Eiff"{ré_e&gﬂgﬁ, -14.961 dBm

Next Pk Right
Next Pk Left

Marker Delta

Center 2.46200 GHz Span 30.00 MHz

#Res BW 3.0 kHz Sweep 3.163 s (1001 pts) |
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode : TX n Mode(40M)
Power Spectral | Power Spectral | Total power i
Frequency Density(dBm) | Density(dBm) density (dBm) Result
ANTA ANTB (dBm)
2422 MHz -15.818 -14.861 -12.30 8 PASS
2437 MHz -15.066 -16.891 -12.87 8 PASS
2452 MHz -16.838 -16.209 -13.50 8 PASS

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B ,only shown
Antenna B Plot.
Antenna A gain: 1dBi, Antenna B gain: 1dBi, Directional gain=[10log(GA+ G B)] dbi =4.01dbi

TX CHO3

ALIGN AUTO
Avg Type: Log-Pwr
Avg|Hold: 1100

N
Mkr1 2.418 22 GHz NextPeak

Ref Offset 0.5 dB -14.861 dBm

Ref 20.00 dBm

10 dBidiv
Log

Center 2.42200 GHz
#Res BW 3.0 kHz

wsc iFile <PICTURE PNG>

#VBW 10 kHz

Next Pk Right

Next Pk Left

Marker Delta,

Mkr—CF

Mkr—RefLvl
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Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

TX CHO6

[BE Agilent Spectrum Analyzer - Swept SA

=R

SENSE:INT] ALIGN AUTO

Avg Type: Log-Pwr

PNO: Fast (,) 1rig: FreeRun Avg|Hold: 1/100

IFGain:Low Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm
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[BE Agilent Spectrum Analyzer - Swept SA

=R

SENSE:INT] ALIGN AUTO

| 06:08:00 PM Nov 09, 2019
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Avg Type: Log-Pwr

PNO: Fast (,) 1rig: FreeRun Avg|Hold: 1/100

IFGain:Low Atten: 30 dB

Ref Offset 0.5 dB
Ref 20.00 dBm

MMM
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I
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#Res BW 3.0 kHz
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

5. BANDWIDTH TEST

5.1 APPLIED PROCEDURES / LIMIT

FCC Part15 (15.247) , Subpart C

. o Frequency Range
Section Test Item Limit Result
(MHz)
, >= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 PASS
(6dB bandwidth)

5.1.1 TEST PROCEDURE

1. Set RBW = 100 kHz.

2. Set the video bandwidth (VBW) = 3 x RBW.

3. Detector = Peak.

4. Trace mode = max hold.

5. Sweep = auto couple.

6. Allow the trace to stabilize.

7. 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.

5.1.2 DEVIATION FROM STANDARD
No deviation.

5.1.3 TEST SETUP

EUT SPECTRUM
ANALYZER

5.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

5.1.5 TEST RESULTS

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode TX b Mode
Frequency 6dB bandwidth 6dB bandwidth Limit
(MHz) (MHz) Result
(MHz) ANTA ANTB (kHz)
2412 9.198 8.071 500 Pass
2437 9.102 8.071 500 Pass
2462 9.104 8.072 500 Pass
Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A ,only shown
Antenna A Plot.
TX CHO01

BE Agilent Spectrum Analyzer - Occupied BW

l RL C

| SENSE:INT| | ALIGN AUTO
Center Freq: 2.412000000 GHz
~, ) Trig: FreeRun Avg|Hold:>10/10

[ 06:00:20 PMNov 09,2019
Radio $td: None

TracelDetector

Center Freq 2.412000000 GHz

#IFGain:Low = #Atten: 30 dB Radio Device: BTS

Ref Offset 0.5 dB
Ref 10.00 dBm

Clear Write

| |

Average

|ms——

Max Hold

R

Min Hold

Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 msff=————""""
Occupied Bandwidth
12.719 MHz

16.286 kHz
9.198 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

wsc i File <PICTURE.PNG> saved 1 /starus
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Shenzhen BCTC Testing Co., Ltd. Report No.

: BCTC-LH191001344-3E

TX CH 06

BE Agilent Spectrum Analyzer - Occupied BW
- ,

| SENSE:INT] |
Center Freq: 2.437000000 GHz
G Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB

ALIGN AUTO ‘ 06:00:34 PM Nov 09, 2019

Radio Std: None

Radio Device: BTS

Ref Offset 05 <B
Ref 10.00 dBm

#Res BW 100 kHz #/BW 300 kHz Sweep 3.733ms

Occupied Bandwidth ‘
12.737 MHz
39.551 kHz
9.102 MHz

OBW Power
x dB

Transmit Freq Error
x dB Bandwidth

sc i File <PICTURE.PNG> saved g sratus

Trace/Detector

Clear Write

TXCH11

B Agilent Spectrum Analyzer - Occupied BW
g RL RF AC

Center Freq 2.462000000 GHz

[
#|FGain:Low

| SENSE:INT] |

Center Freq: 2.462000000 GHz

= Trig: Free Run Avg|[Hold:>1010
#Atten: 30 dB

ALIGN AUTO [ 06:00:51 PM Nov 09,2019

Radio Std: None

Radio Device: BTS

Ref Offset 05 dB
Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

Occupied Bandwidth

12.712 MHz
38.814 kHz
9.104 MHz

OBW Power
x dB

99.00 %
-6.00 dB

Transmit Freq Error
x dB Bandwidth

nsc i File <PICTURE.PNG> saved g sTatus

==

Trace/Detector

Clear Write

Average

Max Hold

Min Hold

|

Detector
Average P
Man
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode TX g Mode
6dB bandwidth 6dB bandwidth —
Frequency (MHz) (MHz) Limit Result
(MH2) ANTA ANTB {3nEZ)
2412 15.11 16.35 500 Pass
2437 15.27 16.35 500 Pass
2462 15.06 16.37 500 Pass

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B,only shown

Antenna B Plot.

TXCHO1

| SENSE:INT]

ALIGN AUTO

[ 08:37:11 PM Nov 07,2019

[
Center Freq: 2.412000000 GHz
C,) Trig: Free Run
#IFGain:Low

Avg|Hold:>1010
#Atten: 30 dB

Radio Std: None Frequency

Radio Device: BTS

Ref Offset 05 dB
Ref 10.00 dBm

#Res BW 100 kHz #VBW 300 kHz

Occupied Bandwidth

16.344 MHz
7.523 kHz
16.35 MHz

Transmit Freq Error
x dB Bandwidth

OBW Power
x dB

CF Step
3.000000 MHz
Span 30 MHz| Man

Sweep 3.733 ms

Auto

Freq Offset
0Hz
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

TX CH 06

BE Agilent Spectrum Analyzer - Occupied BW
d RL RF 500 A | SENSE:INT] | ALIGN AUTO [ 08:36:49 PMNov 07,2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
= Trig: Free Run Avg|Hold:>10/10
#FGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 05 <B
Ref 10.00 dBm

Center Freq
2.437000000 GHz

CF Step
3.000000 MHz
Span 30 MHz|{fx%) Man
#Res BW 100 kHz #/BW 300 kHz Sweep 3.733ms

Occupied Bandwidth

16.350 MHz
Transmit Freq Error 4.551 kHz OBW Power 99.00 %
x dB Bandwidth 16.35 MHz x dB -6.00 dB

MsG EESTATUS

TXCH11

B Agilent Spectrum Analyzer - Occupied BW
RL RF 500 AC | SENSE:INT] | ALIGN AUTO [ 08:36:29 PM Nov 07,2019
Center Freq: 2.462000000 GHz Radio Std: None
[ ] Trig: Free Run Avg|[Hold:>1010
#FGain:Low #Atten: 30 dB Radioc Device: BTS

Trace/Detector

Ref Offset 05 dB
Ref 10.00 dBm

Clear Write

Average

Max Hold

Min Hold
Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733ms

|

Occupied Bandwidth At

16.345 MHz e Ll
Transmit Freq Error 3.109 kHz OBW Power 99.00 %
x dB Bandwidth 16.37 MHz x dB -6.00 dB
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Test Mode TX n Mode(20M)
6dB bandwidth 6dB bandwidth o
LG (MH2) (MH2) I Result
(MHz) ANTA ANTB (kHz)
2412 15.05 17.60 500 Pass
2437 15.06 17.59 500 Pass
2462 15.10 17.58 500 Pass

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B ,only shown
Antenna BPlot.

TXCHO1

SENSE:INT| ALIGN AUTO

[ 08:37:38 PM Nov 07,2019

[ ] Trig
#IFGain:Low #ALt

[
Center Freq: 2.412000000 GHz

: Free Run
en: 30 dB

AvglHold:>1010

Radio Std: None

Radio Device: BTS

Trace/Detector

Ref Offset 05 dB
Ref 10.00 dBm

#Res BW 100 kHz
Occupied Bandwidth
17.565 MHz

9.772 kHz
17.60 MHz

Transmit Freq Error
x dB Bandwidth

#VBW 300 kHz

OBW Power
x dB

Sweep 3.733 ms

Clear Write

Average

Max Hold

Min Hold
Span 30 MHz

|

Detector
Average >
Man
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BOTC TEST

Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

TX CH 06

BE Agilent Spectrum Analyzer - Occupied BW
d RL RF 509 AC | SENSE:INT] | ALIGN AUTO [ 08:38:12 PMNov 07,2019

Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: Nene
= Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Trace/Detector

Ref Offset 05 <B
Ref 10.00 dBm

Clear Write

Span 30 MHz
#Res BW 100 kHz #/BW 300 kHz Sweep 3.733ms

Occupied Bandwidth
17.561 MHz

Transmit Freq Error 8.407 kHz OBW Power 99.00 %
x dB Bandwidth 17.59 MHz x dB -6.00 dB

s, s
TXCH11

BE Agilent Spectrum Analyzer - Occupied BW
fl RL RF 0¢ A | SENSE:INT] | ALIGN AUTO | 08:38:37 PMNov 07,2019

Center Freq 2_4600000 GHz Center Freq: 2.462000000 GHz Radio Std: None Frequency
o Trig: FreeRun Avg|Hold:>10/M10

#IFGain:Low ™ #Atten: 30 dB Radio Device: BTS

Ref Offset 05 dB
Ref 10.00 dBm

CenterFreq
2.462000000 GHz

Center 2462 GHz Span 30 MHz|jf:%)
#Res BW 100 kHz #VBW 300 kHz Sweep 3.733 ms|

Occupied Bandwidth
17.561 MHz

Transmit Freq Error 5.903 kHz OBW Power
x dB Bandwidth 17.58 MHz x dB
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

Temperature : 26 C Relative Humidity : |54%
Pressure : 101kPa Test Voltage : AC 120V/60Hz
Test Mode TX n Mode(40M)
6dB bandwidth 6dB bandwidth S
Frequency (MH2) (MHz) Limit Result
(MH2) ANTA ANTB )
2422 35.05 35.69 500 Pass
2437 35.10 34.65 500 Pass
2452 35.11 35.70 500 Pass

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna B ,only shown
Antenna B Plot.

TX CH 03

| SENSE:INT] | ALIGN AUTO [ 08:39:18 PM Nov 07,2019
Center Freq: 2.422000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 05 dB
Ref 10.00 dBm

CF Step
6.000000 MHz
Center 2.422 GHz Span 60 MHz)jl: % Man

#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms|

Occupied Bandwidth (e ey
35.879 MHz -

Transmit Freq Error 57.668 kHz OBW Power

x dB Bandwidth 35.69 MHz x dB
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

TX CH 06

BE Agilent Spectrum Analyzer - Occupied BW
 RL RF 00 A |

50 < SENSE:INT| | ALIGN AUTO | 08:39:41 PMNov 07,2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency

= Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 05 <B
Ref 10.00 dBm

Center Freq
2.437000000 GHz

HRes BW 100 kHz #VBW 300 kHz
Occupied Bandwidth
35.886 MHz

Transmit Freq Error 54.371 kHz OBW Power 99.00 %
x dB Bandwidth 34.65 MHz x dB -6.00 dB

MsG EESTATUS

TX CH 09

BE Agilent Spectrum Analyzer - Occupied BW
fl RL RF 50Q A | SENSE:INT] | ALIGN AUTO [ 08:44:16 PMNov 07,2019
Center Freq 2.452000000 GHz Center Freq: 2.452000000 GHz Radio Std: None Frequency
) Trig: Free Run Avg|Hold:>10/M10
#IFGain:Low #Atten: 30 dB Radio Device: BTS

Ref Offset 05 dB
Ref 10.00 dBm

CenterFreq
2.452000000 GHz

Center 2452 GHz Span 60 MHz|jf:%)
#Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms|

Occupied Bandwidth
35.880 MHz

Transmit Freq Error 36.237 kHz OBW Power
x dB Bandwidth 35.70 MHz x dB
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

6. PEAK OUTPUT POWER TEST

6.1 APPLIED PROCEDURES/LIMIT

FCC Part15 (15.247) , Subpart C

. o Frequency Range
Section Test Item Limit Result
(MHz)
15.247(b)(3) Pe‘;‘a‘;&gp“t 1 watt or 30dBm 2400-2483.5 PASS

6.1.1 TEST PROCEDURE

a. The EUT was directly connected to the Power meter

6.1.2 DEVIATION FROM STANDARD
No deviation.

6.1.3 TEST SETUP

=UT POWER METER

6.1.4 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

6.1.5 TEST RESULTS

Temperature : 26 C Relative Humidity : (54%
Pressure : 101kPa Test Voltage AC 120V/60Hz
Maximum Maximum
Total Power
Conducted Output | Conducted Output Bl Gt
onducted Outpu
Frequency Power(PK) Power(PK) > LIMIT
Power(PK)
ANTA ANTB
(MHz) (dBm) (dBm) (dBm) dBm
2412 14.39 14.60 / 30
802.11b 2437 14.91 14.92 / 30
2462 14.64 14.87 / 30
2412 13.14 12.54 / 30
802.11g 2437 13.86 12.57 / 30
2462 13.77 12.60 / 30
2412 13.30 12.20 15.80 30
802.11
50 N 2437 13.10 12.18 15.67 30
2462 13.88 12.17 16.12 30
2422 12.45 10.37 14.54 30
802.11
"0 N 2437 12.15 10.40 14.37 30
2452 12.42 10.47 14.56 30
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Shenzhen BCTC Testing Co., Ltd. Report No.: BCTC-LH191001344-3E

7.100 KHZ BANDWIDTH OF FREQUENCY BAND EDGE

7.1 APPLICABLE STANDARD
in any 100 kHz bandwidth outside the frequency bands in which the spread spectrum intentional

radiator in operating, the radio frequency power that is produced by the intentional radiator shall be
at least 20dB below that in the 100kHz bandwidth within the band that contains the highest level of
the desired power, 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 in15.209(a).

7.2 TEST PROCEDURE

Using the following spectrum analyzer setting:

a) Setthe RBW = 100KHz.

b) Set the VBW = 300KHz.

c) Sweep time = auto couple.
d) Detector function = peak.
e) Trace mode = max hold.

f) Allow trace to fully stabilize.

7.3 DEVIATION FROM STANDARD
No deviation.

7.4 TEST SETUP

EUT SPECTRUM
ANALYZER

7.5 EUT OPERATION CONDITIONS

The EUT tested system was configured as the statements of 2.4 Unless otherwise a special
operating condition is specified in the follows during the testing.

7.6 TEST RESULTS
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Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A ,only shown
Antenna A Plot.

802.11b: Band Edge, Left Side

BE Agilent Spectrum Analyzer - Swept SA

===

SENSE:INT] [ ALIGN AUTO | 06:26:22
Avg Type: Log-Pwr Peak Search
Trig: Free Run Avg|Hold:>100/100 A

[]
\FGain:Low _ Atten: 30 dB

NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm [
Next Pk Right

Next Pk Left

Marker Delta;

|
Stop 2.43000 GHz
Sweep 11.53 ms (1001 pts) Mkr—CF

MKR MODE TRC| SCL|

X FUNCTION FUNCTION WIDTH
241152 GHz 4028dBm| [ 000000 |
2.400 00 GHz 49128 dBm
2.396 52 GHz 41,673 dBm

wi FUNCTION VALUE =«

4

Msc . iFile <PICTURE.PNG> saved

[ ]

SENSE:INT| | ALIGN AUTO [ 06:27:05
Avg Type: Log-Pwr Peak Search
PNO: Fast () 1rig: FreeRun Avg|Hold:>100/100 K ¥

)
IFGainilow Atten: 30 dB

NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm e

Next Pk Right
s
Next Pk Left
||
Marker Delta
|

Mkr—CF

MKR MODE TRC| SCL X W FUNCTION | FUNCTION WIDTH FUNCTION VALUE  »
0 N [1]f] 2.462 50 GHz 4816dBm| |

|
FI N 1] 2.483 50 GHz 44834dBm| [ ]
BN N [1]f] 2.487 95 GHz 46268dBm| [ 000000 0000000000 |
4 I I I A

Mse i) File <PICTURE.PNG> saved [fgstatus
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802.11g: Band Edge, Left Side

[l Agilent Spectrum Analyzer - Swept SA EEEEE

SENSE:INT] [ ALIGN AUTO [ 06:25:45 PMNov 09, 2019
Avg Type: Log-Pwr Peak Search
~, ) Trig: Free Run Avg|Hold:>100/100 A:

™ Atten: 30 dB
NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm [——
Next Pk Right|
e
Next Pk Left
| |
Marker Delta;
||
Stop 2.43000 GHz
Sweep 11.53 ms (1001 pts) Mkr—CF
MKR MODE TRC| SCL| X sé FUNCTION FUNCTION WIDTH FUNCTION VALUE =«
0 N [1]f] = 241320GHz|  0090dBm| | @ | @@ |
Y N (1] f] = 240000GHz| 30586dBm| | | 0 |
EY N [1]f] = 239856GHz| -32069dBm| | 00| @000 |
4 o rr 0 ]
5
6
7
8
9
10
11 I O R — -

= e |
SENSE:INT| | ALIGN AUTO
Avg Type: Log-Pwr Peak Search
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 K
IFGain:Low Atten: 30 dB
Ref Offset 05 dB Mkr1 2.463 25 GHzZ HextPenk
Ref 20.00 dBm 0.777 dBm| |
Next Pk Right
|
Next Pk Left
| e
Marker Delta
| s
Mkr—CF
MKR MODE TRC| SCL X FUNCTION | FUNCTION WIDTH FUNCTION VALUE  ~

=

U N [1]F] 2.463 25 GHz 0777dBm| [ 00| 0000000 |

2 NEEREE 2.483 50 GHz 43615dBm[ T 0 ]

El N (1] 2.486 35 GHz 45082dBm| | [ ]
- rr - ]

LS

A

isa| File <PICTURE.PNG> saved Tpsmius
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802.11n-HT20: Band Edge, Left Side

[ Agilent SpertrumAnalyzEr Swept SA EEEEE

SENSE:INT] [ ALIGN AUTO [ 06:25:14 PMNov 09, 2019
Avg Type: Log-Pwr Peak Search
~, ) Trig: Free Run Avg|Hold:>100/100 A:

IEGaln:Luw - Atten: 30 dB
NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm [——
Next Pk Right
e
Next Pk Left
| |
Marker Delta;
||
Stop 2.43000 GHz
Sweep 11.53 ms (1001 pts) Mkr—CF
MKR MODE TRC| SCL| FUNCTION FUNCTION WIDTH FUNCTION VALUE =«
1 IIIIII]—_—
Y N [1]f] = 240000GHz| 29882dBm| | | @ |
EY N [1]f] = 239832GHz| 33071dBm| | [ @000 |
4 I A B
5
6
7
8
9
10
11 I O R — -

Msc . iFile <PICTURE.PNG> saved [y status

802.11n-HT20: Band Edge, Right Side

BE Agilent Spectrum Analyzer - SwaptSA R

SENSE:INT| | ALIGN AUTO [ 06:29:56 PM Nov 09, 2019
Avg Type: Log-Pwr Peak Search
PNO: Fast () 1rig: FreeRun Avg|Hold:>100/100 ¥

IFGaimlow *  Atten: 30 dB
NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm e m—————-
Next Pk Right|
[
Next Pk Left
||
Marker Delta;
B s
Mkr—CF
MKR MODE TRC| SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE =~
A0 N [1[F| 2 463 25 GHz 0. 76:! dBm|l | 000 @000 |
PY N [1]f] 2.483 50 GHz 43265dBm| | 00000 0000000000 |
BN N [1]f] 2.484 80 GHz 43340dBm| | 000 0000000000 |
4 - [ ]
5
6
7
8
9
10
11

msG 1File <PICTURE.PNG> saved
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802.11n-HT40: Band Edge, Left Side

[l Agilent Spectrum Analyzer - Swept SA EEEEE

SENSE:INT] [ ALIGN AUTO | 06:24:28 PMNov 09, 2019
Avg Type: Log-Pwr Peak Search
~, ) Trig: Free Run Avg|Hold:>100/100 A:

™ Atten: 30 dB
NextPeak
Ref Offset 0.5 dB
Ref 20.00 dBm [——
Next Pk Right|
e
Next Pk Left
| |
Marker Delta;
||
Stop 2.45000 GHz
Sweep 13.40 ms (1001 pts) Mkr—CF
MKR MODE TRC| SCL| X sé FUNCTION FUNCTION WIDTH FUNCTION VALUE =«
0 N [1]f] = 243320GHz| 1606dBm| | [ |
Y N (1] f] = 240000GHz| 33789dBm| | | @ |
EY N [1]f] = 239064GHz| 43640dBm| | 00| 000000 |
4 o r 0 ]
5
6
7
8
9
10
11 I O R — -

Msc . iFile <PICTURE.PNG> saved [y status

802.11n-HT40: Band Edge, Right Side

BE Agilent Spectrum Analyzer - Swept SA ==
SENSE:INT| | ALIGN AUTO | 06:23:54 PMNov 09, 2019
PNO: Fast () Trig: Free Run Avg|Hold:>100/100 K
IFGain:Low Atten: 30 dB

NextPeak
Mkr1 2.457 02 GHzZ
Ref 20,00 dBm -0.850 dBm|IEG—

Next Pk Right
[
Next Pk Left
||
Marker Delta;

Mkr—CF

MKR MODE TRC| SCL X ¥i FUNCTION
N [1]F] 2,457 02 GHz 0850dBm| [ 000000 @00 |
PY N [1]f] 2.483 50 GHz 39101dBm| [ 0 ]
3 IEEREE 2.484 53 GHz 37626dBm| | ]

I I

FUNCTION WIDTH FUNCTION VALUE =~

LS

A

msG 1File <PICTURE.PNG> saved
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CONDUCTED EMISSION
802.11b

MEASUREMENT

Low Channel 2412MHz

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.411940000000 GHz
[

Trig: Fres Run
Atten: 30 4B

Ref O
Ref 20, 00 dBm

}

|

§

|

Lrdial
|
|

Start 30 MHz

#Res BW 100 kHz

3 i/File <PICTURE PNG> saved

#VBW 300 kHz

hr_*%__*u,w..lnan Rt P e b kit ot £

Avg Type: Log-Par
AvgiHold->100/100

MNext Pk Left

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

Start 3.00 GHz
#Res BW 100 kHz

Ref Offset 0.6 dB
Rel 20.00 dBm

Avg Type: Log-Par

Trig: Free Run AvgiHold: 2100

o

Stop 25.00 GHz
#VBW 300 kHz Sweep 2.103 s (1001 pts)

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.438670000000 GHz
o Trig: Fres Run
Atten: 30 4B

Ref O
Ref 20, 00 dBm

Start 30 MHz
#Res BW 100 kHz

3 i/File <PICTURE PNG> saved

#VBW 300 kHz

Avg Type: Log-Par
AvwglHold: 88100

MNext Pk Left

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

Start 3.00 GHz
#Res BW 100 kHz

Ref Offset 0.6 dB
Rel 20.00 dBm

Avg Type: Log-Par
Trig: Free Run AvgHold: 2100
Aran: 30 58

Mkr1

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.103 s (1001 pts)

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.462430000000 GHz
PH: s

Trig: Fres Run
Atten: 30 4B

Ref 0% 05dB
Ref 20.00 dBm

I FUPTURVURPS R PO

Start 30 MHz
#Res BW 100 kHz

4 | iL/File <PICTURE PNG> saved

#VBW 300 kHz

Awg Type: Log-Par
AvglHold: 84100

el o o i

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

Start 3.00 GHz
#Res BW 100 kHz

Ref Offset 0.6 dB
Rel 20.00 dBm

Avg Type: Log-Par

Trig: Free Run AvgiHold: 2100

Mkr1
-46

o

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.103 s (1001 pts)
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802.11g

Low Channel 2412MHz

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.417880000000 GHz

Ref Offs 5dB
Ref 20.00 dBm

et P R

Start 30 MHz
#Res BW 100 kHz

3 i/File <PICTURE PNG> saved

Ao T

Awg Type: Log-Par
Trig: Fres Run AvglHold: E7160

Atten: 30 dB

.
I WPt

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

[

#VBW 300 kHz

MNext Pk Left

Ref Offset 0.6 dB
Rel 20.00 dBm

o
o e R,
'

Start 3.00 Gl
#Res BW 100 kHz

Trig: Free Run

FHO: Fast Ly
Arten: 30 88

IFGaiecd ow

#VBW 300 kHz

Avg Type: Log-Par
AvgHold: 2100

o

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.435700000000 GHz
-

\FGaintow

Rel 5dB
Ref 20.00 dBm

Avg Type: Log-Par
. Trig: Fres Run AvglHold: 44100

Atten: 30 dB

} IOV L VR

Start 30 MHz
#Res BW 100 kHz

i/File <PICTURE PNG:

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

[

#VBW 300 kHz

MNext Pk Left

Ref Offset 0.6 dB
Rel 20.00 dBm

Start 3.00 GHz
#Res BW 100 kHz

: Fast y

Trig: Free Run
IFGaincdow Atten: 30

30 a8

#VBW 300 kHz

AvgHeld: 2100

MEkr—RefLv

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)

(B 2ot Seectnm Znabae  Sevept 54

Ref 0% 5dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

r <PICTURE PNG:

Avg Type: Log-Par
Trig: Fres Run AvglHold: 88100

Atten: 30 dB
Mkri
0 dBm

MNext Pk Left

| markerDeta
| Mkr—CF,

| g
e
e oot b ™ B i, |

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

[

#VBW 300 kHz

Ref Offset 0.6 dB
Rel 20.00 dBm

#Res BW 100 K

Trig: Free Run

FHO: Fast Ly
Arten: 30 88

IFGaiecd ow

#VBW 300 kHz

Avg Type: Log-Par
AvgHold: 2100

o

Mkr—CF

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)
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802.11n20

Low Channel 2412MHz

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.411940000000 GHz Avg Type: Log-Par m [ 24, Avg Type: Log-Par
s Trig: Fres Run AvwglHold: 71100 = Trig: Free Run AvgiHold: 2100
Amen: 30 dB

Ref 0% 05dB o . Ref Offset 0.6 dB
Ref 20.00 dBm . 10 g€ Rel 20.00 dBm

Mext Pk Left
I

|

|

|

| |
i : . Marker Defta
| __ |
| ! |
|

|

1%

|

|

red Sl A
i A e s e et

Start 30 MHz. - ) ) ) _stop 3.000 GHz Start 3.00 GHz Stop 25.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts) | #Res BW 100 kHz #VBW 300 kHz Sweep 2.103 s (1001 pts)
3 i.File <PICTURE PNG=> saved 5

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.435700000000 GHz Awg Type: Log-Par
T T Trig: Fres Run AvwglHold: 577100 FFast g Trig: FreeRun AvgiHold: 2100
Amen: 30 dB F i o Aren: 30 0B

Ref 0% 05dB rd Ref Offset 0.6 dB
Ref 20.00 dBm 10 g€ Rel 20.00 dBm

Mext Pk Left
I

o

|
|
|
|
|
L,M..,..Mﬂ«1.v,—v*'.-“-ﬂ--d"-"“”—*'-'*""“"

Start 30 MHz. ) ) ) ] ~ Stop 3.000 GHz Start 3.00 GHz Stop 25,00 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 283.9 ms (1001 pts) | #Res BW 100 kHz #VBW 300 kHz Sweep 2.103 s (1001 pts)
45 i/ File <PICTURE PNG> saved =

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.456490000000 GHz Avg Type: Log-Par z FI% Avg Type: Log-Far
T Trig: Free Run AvglHold: 64100 o Trig: Free Run AvgHedd: 2100
Amen: 30 dB -

MNext Pk Left

A
sl A e e B o |, &-""“ Tl I

[
|
|
|
|
|
|
|
§
!
|
|

Start 30 MHz. ) ) ) ] ~ Stop 3.000 GHz Start 3.00 GHz " Stop 25,00 GHz
#Res BWW 100 kHz #VBW 300 KHz Sweep 283.9ms (1001 pts) | e Bw 100 Kz SVEW 300 kHz s 2.103 5 (1001 pts)

3 i File <PICTURE.PNG> &

Test Report Tel: 400-788-9558 Web: hitps://www.bctc-lab.com BCTC/RF-EMC-007 Ver.: A.0 Page 57 of 66



i
BOTC TEST

Shenzhen BCTC Testing Co., Ltd.

Report No.: BCTC-LH191001344-3E

802.11n40

Low Channel 2422MHz

(B 2ot Seectnm Znabae  Sevept 54

Ref Offs 5dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

3 i/File <PICTURE PNG> saved

Trig: Fres Run
Atten: 30 4B

et S eyl

#VBW 300 kHz

Avg Type: Log-Par
AvglHold: 36100

"
A bt

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

[

MNext Pk Left

MGk Fast Cp 01 FraeRum
IF Gl ow Atter: 30 88

Ref Offset 0.6 dB
Rel 20.00 dBm

TR

Start 3.00 Gl

#Res BW 100 kHz #VBW 300 kHz

Avg Type: Log-Par
AvgHold: 2100

o

Mkr—CF

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)

(B 2ot Seectnm Znabae  Sevept 54

Marker 1 2.435700000000 GHz
-

1F G

Rel 5dB
Ref 20.00 dBm

Firiimniami bt et

|
Start 30 MHz
#Res BW 100 kHz
i/File <PICTURE PNG:

ot Trig: Fres Run

ow T Atien: 30 dB

i l-}
puaprndi Asanirt il it g

#VBW 300 kHz

Avg Type: Log-Par
AvgiHold: 421100

(SR
.,
i, oy

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

[

MNext Pk Left

WO: Fast L, 11: FraeRun
IF Gl ow Atter: 30 88

Ref Offset 0.6 dB
Rel 20.00 dBm

Start 3.00 GHz

#Res BW 100 kHz #VBW 300 kHz

AvgHeld: 2100

Mkr1

MEkr—RefLv

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)

(B 2ot Seectnm Znabae  Sevept 54

Ref 0% 5dB
Ref 20.00 dBm

[ e A o et e st bt

Start 30 MHz
#Res BW 100 kHz

r <PICTURE PNG:

Trig: Fres Run
Atten: 30 4B

#VBW 300 kHz

Avg Type: Log-Par
AvwglHold: 83100

Stop 3.000 GHz
Sweep 2£3.9 ms (1001 pts)

[

PHO: Fast Ly 18- FreeRun
1FGaincd ow Arwn: 30 58

Ref Offset 0.6 dB
Rel 20.00 dBm

wibagie A Wl s Mgy,

#Res BW 100 K #VBW 300 kHz

Avg Type: Log-Par
AvgHold: 2100

Stop 25.00 GHz
Sweep 2.103 s (1001 pts)
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8. DUTY CYCLE OF TEST SIGNAL
8.1 STANDARD REQUIREMENT

Pre-analysis Check: While conducting average power measurement, duty cycle of each mode
shall be checked to ensure its duty cycle in order to compensate for the loss due to insufficient ratio of

duty cycle.

All duty cycle is pre-scanned, and result as obtained below shows only the most representative
ones where duty cycle is conducted as the given transmission with given virtual operation that

expresses the percentage.

8.2 FORMULA:
Duty Cycle = Ton / (Ton+Toff)

Measurement Procedure:
1. Set span = Zero

2. RBW = 8MHz
3. VBW = 8MHz,
4. Detector = Peak
Duty Cycle:
Duty Cycle Duty Fator
(dB)
802.11b 1 0
802.11g 1 0
802.11n(HT20) 1 0
802.11n(HT40) 1 0

Note: A(B) Represent the value of antenna A and B, The worst data is Antenna A ,only shown

Antenna A Plot.

BB Agilent Spectrum Analyzer - Swept SA ==

Lxi | RF |50 A | SENSE:INT| | ALIGN AUTO | -

Ref Value 30.00 dBm N v | - | Trecebetecter
oo EREREE

PNO: Fast () Trig: Free Run Avg|Hold:>100/100 Trre[]
IFGain:Low Atten: 40 dB

Center 2.437000000 GHz

Select Trace’

Clear Write

Trace Average

View Blank
Trace On

More
10f3

Res BIWW 8 MHz i
s
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802.11g

===

BE Agilent Spectrum Analyzer - Swept SA
RF [500 ac |

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr

RBW 8 MHz
Avg|Hold:>100100

PNO: Fast () 1rig: FreeRun
IFGain:Low Atten: 30 dB

Center 2.437000000 GHz
Res BW 8.0 MHz

MSG

#VBW 8.0 MHz

Trace/Detector

Select Tmce’

Clear Write

Trace Average

ViewBlank .
Trace On

802.11n(HT20)

===

[BE Agilent Spectrum Analyzer - Swept SA

SENSE:INT| ALIGN AUTO

Avg Type: Log-Pwr
PNO: Fast () 1rig: FreeRun Avg|Hold:>100100

IFGain:Low Atten: 30 dB

Center 2.437000000 GHz
Res BIWW 8.0 MHz

MsG

#VBW 8.0 MHz

Trace/Detector

Select Trace >

Clear Write

Trace Average

View Blank
Trace On
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802.11n(HT40)
BE Agilent Spectrum Analyzer - Swept SA

( RF 500 AC | sEnse:nT] | ALIGN AUTO
Avg Type: Log-Pwr
PNO: Fast () Trig: Free Run Avg|Hold:>100/100

IFGain:Low Atten: 30 dB Select Trace

Trace/Detector

IE
i
A

I_-

Clear Write

Trace Average

Max Hold

Min Hold

|

ViewBlank
Trace On

Mol

10f3
Center 2.437000000 GHz Span 0 Hz =

Res BW 8.0 MHz Sweep 1.000 ms (1001 pts) —
E STATUS

a
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9. ANTENNA REQUIREMENT
9.1 STANDARD REQUIREMENT
15.203 requirement: For intentional device, according to 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.

9.2 EUT ANTENNA

The EUT antenna is FPCB antenna, It comply with the standard requirement.
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10. EUT TEST PHOTO

Radiated Meurement Photos
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Conducted Emission
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11. EUT PHOTO

EUT Photo 1
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EUT Photo 2

14 15 16 17 18 19 20 21 22 23 24 25

2 3 -
1 2 3 4 imie =ty 10 1112 13 14 1516 17 18 192021 22 23 2

Test Report  Tel: 400-788-9558 Web: https://www.bctc-lab.com BCTC/RF-EMC-007 Ver.: A.0 Page 65 of 66



Report No.: BCTC-LH191001344-3E

i
BOTC TEST

Shenzhen BCTC Testing Co., Ltd.

EUT Photo 3
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