c c I S Shenzhen Zhongjian Nanfang Testing Co., Ltd.
Report No: CCISE160603102

FCC REPORT

(WIFI)

Applicant: LigoWave LLC
Address of Applicant: 138 Mountain Brook Dr Canton, GA 30115 United States

Equipment Under Test (EUT)

Product Name: Broadband Digital Transmission System
Model No.: NFT 3ac
FCC ID: V2V-AC2800

Applicable standards: FCC CFR Title 47 Part 15 Subpart C Section 15.247
Date of sample receipt: 13 Jun., 2016

Date of Test: 13 Jun., to 27 Dec., 2016

Date of report issued: 27 Dec., 2016

Test Result: PASS*

* In the configuration tested, the EUT complied with the standards specified above.

Authorized Signature:

Bruce Zhang
Laboratory Manager
This report details the results of the testing carried out on one sample. The results contained in this test report do not relate
to other samples of the same product and does not permit the use of the CCIS product certification mark. The manufacturer
should ensure that all products in series production are in conformity with the product sample detailed in this report.

This report may only be reproduced and distributed in full. If the product in this report is used in any configuration other than
that detailed in the report, the manufacturer must ensure the new system complies with all relevant standards.

This document cannot be reproduced except in full, without prior written approval of the Company. Any unauthorized
alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be prosecuted
to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested
and such sample(s) are retained for 90 days only.



c c I s Report No: CCISE160603102

2 Version
Version No. Date Description
00 27 Dec., 2016 Original

Tested by: . uan ‘l Date: 27 Dec., 2016

Tesi Engineer

Reviewed by: L f' u.__ L

20 Date: 27 Dec., 2016

Pr’ofecr Errgfrreer

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031

Page 2 of 115



c c I s Report No: CCISE160603102

3 Contents

Page

1 (O LY/ g 2 1 TP 1
2 AV A2 3] (O] TP 2
3 (OO ]V I =1\ S TR 3
4 TEST SUMM A RY ettt e e e e e ettt s e e e e e e e e aa et e e eeeeee et b e e e e e e e ee e s baa s eeessessabaaa e eesebbaanans 4
5 GENERAL INFORMATION ..ottt e ettt e e e e e e e e e e et s s e e e e e sesaa b e eeeesesatbbaeeseseesesssbaanseeeseaeens 5
51 L@ TN (=] Y ] SR 5
5.2 GENERAL DESCRIPTION OF ELU.T ..ottt ettt te s et e e e ette e e et e e s st aeesanbaeeseneeaeseaaneeanreeeesnees 5
53 TEST ENVIRONMENT AND MODE ... .utttiiiieisiiuttetteesseisiatesssessiessetssessssisstesssesssssssesasessiassesssesssasstsessesssassressssesssesssenes 7
54 DESCRIPTION OF SUPPORT UNITS .. iiiittiiiie ittt e sttt e e e e sttt s e e e e e st e s e e e s s e aaabteeseessebbaaaeeeesseabbaseseessssabbaeaeeeas 7
55 [N =T01 7y o] =3 7 7ol | 1 28 8
5.6 LABORATORY LOCATION ...ciiiitttiiiee e s ittt e e e e sttt e e e et ettt e e e e e st eab et s e e e e s sbb b ee e e e e s eaaba b e ee s e s s eb b b baeeeesssabbaaseeessasbabans saeeeaas 8
5.7 MEASUREMENT UNCERTAINTY 1ottttttteiiiittttetteesiatsttessessiitssssesssssissssssssssassssssssesssaisssssssessimissssessessisssssssessssissssesseess 8
5.8 TEST INSTRUMENTS LIST . uttiiiittieeitteeeiateeesssteeessstesesesaessssstesssseesessesssssbaessssseeesasssssassessssasbaeesbessessessssssenees sreneas 9

6 TEST RESULTS AND MEASUREMENT DA T A L oottt ettt e e e e e e et e e e e e e e et e aeeeeeeeereenaaas 10
6.1 ANTENNA REQUIREMENT ....utiieiittieeeitteeeeittee e ettt e e etteeesateeeaaateeesasseaesbeeaaasteseeaaseaeessbeeeassseeanssaaesnseeeaanteeseassenes senees 10
6.2 (Ofe] N n 18 Ton 1 =l = VT ESTS] (] AR 11
6.3 CONDUCTED OUTPUT POWER ... .uttiiiiiii ittt ettt s ettt e e sttt e s s e st e bbb e e e e e e e e iab b b ee s e e s s e bbb e aeeeessasbbbaeeeeessnbrans 16
6.4 O CCUPY BANDWIDTH ..uuttttiieiiiiititttee e s eeitstees s e st setbasseesesssbbaassesssaiabbassseessasbbaaeeeesssabbbeseeessasbbbbeaeeessasbbbbeeeeses searbannss 30
6.5 POWER SPECTRAL DENSITY .eviiiittie i itiee e ettt e eettee e s ette e e etee e e sateeesesteeeaaseeassbeeeaasteeeaassssesssaeeeaseseesnsesesssreeesasseessanees 40
6.6 [ N 3 =1 ] =R SRRE 54
6.6.1 Conducted EMISSION METNOM ........oeiiiiiiieieii ettt ettt ettt e et e s st e e s et e e s e abteessbbeeessbaesesbaeessbaneaas 54
6.6.2 Radiated EMISSION MEINOM.........cocueieieeie ettt ettt ettt e e et e e ettt e e sbe e e s st aeesaabeeessreeessssbeeeins 61

6.7 LU (o TN = VST ] (o] R 78
6.7.1 Conducted EMISSION MEENOU ........c.ooiiuiiiii ettt et ettt e sb e e st e s s b e e sbe e et essbeesneas 78
6.7.2 Radiated EMISSION METNOU.......c.oiiuiiiiieie ettt s e e sb e et e s sab e s s e e e sbae s sbessaessrbe e 103

7 TEST SETUP PHOTO ..ottt ettt ettt et e e e e et e e e e e et e e st e e e seeeeeee st s eeeeesesssraneeeeeseesann 113
8 EUT CONSTRUCTIONAL DET AILS . ettt ettt et ettt e e e e e e e et et et e e e e e sea st e reeeeeeesraaans 115
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 3 of 115



c c I s Report No: CCISE160603102

4 Test Summary

Test Item Section in CFR 47 Result

Antenna requirement 15.203/15.247 (c) Pass

AC Power Line Conducted Emission 15.207 Pass

Conducted Peak Output Power 15.247 (b)(3) Pass
6dB Emission Bandwidth

99% Occupied Bandwidth 15.247 (@)(2) Pass

Power Spectral Density 15.247 (e) Pass

Band Edge 15.247(d) Pass

Spurious Emission 15.205/15.209 Pass

Pass: The EUT complies with the essential requirements in the standard.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 4 of 115
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5 General Information

5.1 Client Information

Applicant:

LigoWwave LLC

Address of Applicant:

138 Mountain Brook Dr Canton, GA 30115 United States

Manufacturer/ Factory:

LigoWave LLC

Address of Manufacturer/ Factory:

138 Mountain Brook Dr Canton, GA 30115 United States

5.2 General Description of E.U.T.
Product Name: Broadband Digital Transmission System
Model No.: NFT 3ac

Operation Frequency:

2412MHz~2462MHz (802.11b/802.119/802.11n(H20))
2422MHz~2452MHz (802.11n(H40))

Channel numbers:

11 for 802.11b/802.119/802.11(H20)
7 for 802.11n(H40)

Channel separation:

5MHz

Modulation technology:
(IEEE 802.11b)

Direct Sequence Spread Spectrum (DSSS)

Modulation technology:
(IEEE 802.11g9/802.11n)

Orthogonal Frequency Division Multiplexing(OFDM)

Data speed (IEEE 802.11b):

1Mbps, 2Mbps, 5.5Mbps, 11Mbps

Data speed (IEEE 802.119):

6Mbps, 9Mbps, 12Mbps, 18Mbps, 24Mbps, 36Mbps, 48Mbps,54Mbps

Data speed (IEEE 802.11n):

Up to 150Mbps

Antenna Type:

PIFA Antenna

Antenna gain:

3 dBi,

AC adapter :

Adapter © Model: GRT-POE20-480050A
Input: AC100-240V 50/60Hz 0.5A
Output: DC 48V, 500mA

Adapter @ Model: G0720-480-050
Input: AC100-240V 50/60Hz 0.75A
Output: DC 48V, 0.5A

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031

Page 5 of 115



CCIS

Report No: CCISE160603102

Operation Frequency each of channel For 802.11b/g/n(H20)
Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
1 2412MHz 4 2427MHz 7 2442MHz 10 2457MHz
2 2417MHz 5 2432MHz 8 2447MHz 11 2462MHz
3 2422MHz 6 2437MHz 9 2452MHz
Operation Frequency each of channel For 802.11n(H40)
Channel Frequency Channel Frequency | Channel Frequency | Channel Frequency
4 2427MHz 7 2442MHz
5 2432MHz 8 2447MHz
3 2422MHz 6 2437MHz 9 2452MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the middle

frequency, and the highest frequency of channel were selected to perform the test, and the selected channel
see below:

802.11b/802.11g/802.11n (H20)

Channel Frequency
The lowest channel 2412MHz
The middle channel 2437MHz
The Highest channel 2462MHz

802.11n (H40)

Channel Frequency
The lowest channel 2422MHz
The middle channel 2437MHz
The Highest channel 2452MHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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5.3 Test environment and mode

Operating Environment:

Temperature: 24.0°C
Humidity: 54 % RH
Atmospheric Pressure: 1010 mbar
Test mode:
Operation mode ‘ Keep the EUT in continuous transmitting with modulation

The sample was placed 0.8m (below 1GHz)/1.5m (above 1GHz) above the ground plane of 3m chamber.
Measurements in both horizontal and vertical polarities were performed. During the test, each emission was
maximized by: having the EUT continuously working, investigated all operating modes, rotated about all 3
axis (X, Y & Z) and considered typical configuration to obtain worst position, manipulating interconnecting
cables, rotating the turntable, varying antenna height from 1m to 4m in both horizontal and vertical
polarizations. The emissions worst-case are shown in Test Results of the following pages.

We have verified the construction and function in typical operation. All the test modes were carried out with
the EUT in transmitting operation, which was shown in this test report and defined as follows:

Per-scan all kind of data rate in lowest channel, and found the follow list which it was worst case.

Mode Data rate
802.11b 1Mbps
802.11g 6Mbps

802.11n(H20) 6.5Mbps
802.11n(H40) 13.5Mbps

Final Test Mode:

According to ANSI C63.4 standards, the test results are both the “worst case” and “worst setup” 1Mbps for
802.11b, 6Mbps for 802.11g, 6.5Mbps for 802.11n(H20) and 13.5 Mbps for 802.11n(H40). Duty cycle setting
during the transmission is 100% with maximum power setting for all modulations.

5.4 Description of Support Units

Manufacturer Description Model Serial Number FCC ID/DoC
DELL PC OPTIPLEX745 N/A DoC
DELL MONITOR E178FPC N/A DoC
DELL KEYBOARD SK-8115 N/A DoC
DELL MOUSE MOC5UO N/A DoC
LigoWave Passive Gigabit PSE GRT-480050A N/A N/A
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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5.5 Laboratory Facility

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

e FCC - Registration No.: 817957

Shenzhen Zhongjian Nanfang Testing 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 out files. Registration 817957, February 27, 2012.

e IC - Registration No.: 10106A-1

The 3m Semi-anechoic chamber of Shenzhen Zhongjian Nanfang Testing Co., Ltd. has been
Registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing with
Registration No.: 10106A-1.

o CNAS - Registration No.: CNAS L6048

Shenzhen Zhongjian Nanfang Testing Co., Ltd. is accredited to ISO/IEC 17025:2005 General
Requirements for the Competence of Testing and Calibration laboratories for the competence of
testing. The Registration No. is CNAS L6048.

5.6 Laboratory Location

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Address: No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Tel: +86-755-23118282

Fax: +86-755-23116366

5.7 Measurement Uncertainty

ltems Expanded Uncertainty (Confidence of 95%)
Conducted Emission (9kHz ~ 30MHz) 2.14 dB (k=2)
Radiated Emission (9kHz ~ 30MHz) 4.24 dB (k=2)
Radiated Emission (30MHz ~ 1000MHz) 4.35 dB (k=2)
Radiated Emission (1GHz ~ 18GHz) 4.44 dB (k=2)
Radiated Emission (18GHz ~ 26.5GHz) 4.56 dB (k=2)
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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5.8 Test Instruments list

Radiated Emission:

. Inventory Cal. Date Cal. Due date
Item Test Equipment Manufacturer Model No.
No. (mm-dd-yy) (mm-dd-yy)
1 3m SAC SAEMC 9(L)*6(W)* 6(H) CCIS0001 08-23-2014 08-22-2017
BiConiLog Antenna SCHWARZBECK VULB9163 CCIS0005 03-25-2016 03-25-2017
Horn Antenna SCHWARZBECK BBHA9120D CCIS0006 03-25-2016 03-25-2017
Pre-amplifier
4 HP 8447D CCIS0003 04-01-2016 03-31-2017
(10kHz-1.3GHz)
Pre-amplifier Compliance Direction
5 PAP-1G18 CCISs0011 04-01-2016 03-31-2017
(1GHz-18GHz) Systems Inc.
Pre-amplifier AFS33-18002
6 Rohde & Schwarz GTS218 04-01-2016 03-31-2017
(18-26GHz) 650-30-8P-44
7 Horn Antenna ETS-LINDGREN 3160 GTS217 04-01-2016 03-31-2017
Spectrum analyzer
8 Rohde & Schwarz FSP30 CCIS0023 03-28-2016 03-28-2017
9k-30GHz
9 EMI Test Receiver Rohde & Schwarz ESRP7 CCIS0167 03-28-2016 03-28-2017
10 Loop antenna Laplace instrument RF300 EMCO0701 04-01-2016 03-31-2017
11 EMI Test Software AUDIX E3 N/A N/A N/A
Conducted Emission:
. Inventory Cal. Date Cal. Due date
Item Test Equipment Manufacturer Model No.
No. (mm-dd-yy) (mm-dd-yy)
1 Shielding Room ZhongShuo Electron | 11.0(L)x4.0(W)x3.0(H) | CCIS0061 08-23-2014 08-22-2017
2 EMI Test Receiver Rohde & Schwarz ESCI CCIS0002 03-24-2016 03-24-2017
3 LISN CHASE MN2050D CCIS0074 03-26-2016 03-26-2017
4 Coaxial Cable CCIS N/A CCIS0086 04-01-2016 03-31-2017
5 EMI Test Software AUDIX E3 N/A N/A N/A

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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6 Test results and Measurement Data

6.1 Antennarequirement

Standard requirement: ‘ FCC Part 15 C Section 15.203 /247(c)
15.203 requirement:

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.

15.247(c) (1)(i) requirement:

(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point
operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the
directional gain of the antenna exceeds 6dBi.

E.U.T Antenna:

The product is a professionally installed device which has PIFA antenna for the application. The best
gain of antenna is 3 dBi.

3T3R MIMO

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 10 of 115
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6.2 Conducted Emission

Test Requirement: FCC Part 15 C Section 15.207

Test Method: ANSI| C63.4: 2014

Test Frequency Range: 150 kHz to 30 MHz

Class / Severity: Class B

Receiver setup: RBW=9 kHz, VBW=30 kHz

Limit: Frequency range Limit (dBuV)
(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 procedure 1. The E.U.T and simulators are connected to the main power through

a line impedance stabilization network (L.I.S.N.), which provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power
through a LISN that provides a 500hm/50uH coupling impedance
with 50ohm termination. (Please refer to the block diagram of the
test setup and photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be
changed according to ANSI C63.4: 2014 on conducted

measurement.
Test setup: Reference Plane
F
LISN LISN
40em 20em
T ] Filter |— AC power
Equipment E.U.T
EMI
. Receiver
Test table/Insulation plane
Reinark
E.U T Egquipment Linder Test
LASN im
Test fable height=08m
Test Instruments: Refer to section 5.8 for details
Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 11 of 115
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Measurement Data:
Adapter o test mode

Neutral:
mLMI =T
7o
m\ FCC PART15B OP
50 FCC PART15B8 AV
10|
30
20
10
0,150.2 0.5 1 2 5 10 20 30
Trace: |7 Frequency (WHz)
Site + CCIS Shielding Room
Condition : FCC PART16 B QP LISN NEUTEAL
EUT : Broadband Digital Transmission System
Model :+ NFT 3ac
Tezt Mode : TX mode
Power Rating : AC 120/60Hz
Environmentt : Temp: 23 'C Huni:56% Atmosz:101KPa
Test Engineer: MT
Remark : 2.4G WiFi (POE:GRT-POE20-4800504)
Read LISN Cable Limit Ower
Freq Level Factor Loss Level Line Limit Remark
MHz  dBuV db di dBuV  dbuV db
1 0,190 27.54 0.14 10.76 38.44 564.02 —15.58 Average
2 0.202 40.80 0.16 10.7T6 B1.71 63.54 -11.83 QP
k] 0.447 25.87 0.23 10.74 36.84 46.93 -10.09 Average
q 0.602 37.38 0.24 10.7T6 48.39 B66.00 -T7.61 QP
B 0.670 39.33 0.27 10.77 650.42 E6.00 -E.58 QP
6 0.570 30.52 0.27T 10,77 41.56 46.00 -4.44 Average
7 0.686 36.90 0.32 10.7T 47.929 66.00 -8.01 QP
8 0.731 23,88 0.32 10.78 34.58 46.00 -11.02 Average
a 18.232 29.21 0.27 10.91 40.38 60.00 -19.61 QP
10 18.232 24.69 0,27 10,91 35.87 50.00 -14.13 Average
11 23.140 29.03 0.26 10.8% 40.17 60.00 —-19.83 QP
12 23.140 26.65 0.26 10.89 37.60 B60.00 -12.31 Average
Notes:

1. Aninitial pre-scan was performed on the live and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 12 of 115
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Line:

Lewvel (dBuV)

70

FCC PART15B AV

20

"\
LR
S

10

%%.15022 0.5 1 2 5 10 2 30

Trace: 10 ETRpnCy il

Site :+ OCIS Shaielding Room
Condition : FCC PARTI6 B QP LISN LINE

EUT : Broadband Digital Transmission System
Model :+ NFT 3ac
Test Mode t+ TE mode

Power Rating : AC 120/60Hz
Enviromment : Temp: 23 C Huni:56% Atmos:101KPa
Test Engineer: NT

Femark : 2,46 WiFi (POE:GRT-POE20-4300504)
Read LISN Cable Limit Ower
Freq Lewel Factor Loss Lewel Line Limit Remark
MHz  dBuV dB di dBu¥ dBuV db
| 0.158 29.26 0.14 10.78 40.18 55.56 -15.38 Average
2 0.166 48.11 0.14 10,77 59.02 65.16 -6.14 QP
3 0.258 27.14 D0.16 10.75 38.06 51.51 -13.46 Average
q 0.461 36.69 0.24 10.75 d6.68 66.67 -9.99 QP
b 0.658 31.86 0.27 10.77 d42.80 46.00 -3.10 Average
6 0.661 38.38 0.27 10.77T 49.42 56.00 -6.58 QP
T 0.731 24.81 0.31 10.78 36.00 46.00 -10.00 Average
8 7.446 29,78 0.36 10.82 40.8%5 60,00 -19.05 QP
8 18.232 28.78 0.31 10.81 40.00 6&0.00 -20.00 QP

10 21,715 24.85 0.36 10.81 36.11 50,00 -13.89 Averags
11 23.140 28.36 0.36 10.89 39.60 60.00 -20.40 QP
12 23.140 26.47 0.35 10.89 37.71 60,00 -12,29 Average

Notes:

1. Aninitial pre-scan was performed on the live and neutral lines with peak detector.

2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Adaptero test mode

Neutral:
!ELMI (dBuv)
70|
60 | FCC PART15B QP
FCC PARMS B AV
o = |
HMW‘NH“"'I' N _,«/
0| ! - ALl
A A I H i PRI P -q,,:‘r ,.'f \
Mt W RTRL L Lk bt RN
| "!—.‘I‘*’fl‘ \
20 "~,_k
10
01502 0.5 1 2 5 10 20 30
Trace: 23 Frequency (MHz)
Site : CCIS Shielding Room
Condition + FCC PART1S B QP LISN NEUTRAL
EUT : Broadband Digital Transmission System
Model : NFT 3ac
Test Mode 1 TE mode
Power Rating : AC 120/60Hz
Envirorment : Temp: 23 'C Huni:56% Atmos:101EPa
Test Engineer: NT
Remark : 2.4G WiFi (POE:GO720-480-050)
Read LISN Cable Limit  Ower
Freq Level Factor Lossz Lewvel Line Limit Eemark
MHz  dBuV db di  dBuV  dBu¥ dB
1 0.168 32.39 0.13 10.78 43.30 65.56 -12.26 Average
2 0.170 d44.59 0.13 10.77T 65.49 6d4.84 -9.45 QP
3 0.211 38.30 0.16 10.76 49.22 63.18 —-13.96 QP
q 0.322 28.63 0,20 10.73 40,66 49.66 -08.10 Averags
b 0.393 34.00 0.23 10.72 44.95 47.99 -3.04 Average
B 0.410 40.51 0.23 10.72 bl.46 &7.64 -6.18 QP
T 0.421 36.46 0.23 10.73 46.41 47.42 -1.01 Awverage
8 0.731 32.56 0.32 10.78 43.66 B56.00 —-12.34 QF
a 0.7T31 24.85 0.32 10.78 36.856 4d6.00 -10.05 Average
10 j.224d 32.00 0.31 10.91 43.22 66.00 -12.78 QP
11 19,632 40,58 0.28 10.83 51.79 60.00 -8.21 QP
12 19.532 33.43 0.28 10.93 44.64 50.00 -5.36 Average
Notes:

1. Aninitial pre-scan was performed on the live and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 14 of 115



Report No: CCISE160603102

Line:
aﬂL'allll'nll[lll!ll"»‘}
To
60 | FCC PART158 OP
50 | FCC PART158B AV
. Oy gl
) x qu. 3 ﬂ" -Ill all v w T . i | L
\ [
30 ¥ i I I R I ]
Wl RS iSRS S
If N W™ g .
zﬂ fhl f‘."
.
10
0.150.2 0.5 1 F 5 10 20 30
Trace: 21 Frequency (W)
Site t CCIS Shielding Room
Condition : FCOC PARTIS B QP LISN LINE
EOT : Broadband Digital Transmizsion System
Model : NFT 3Jac
Tezt Mode : TE mode
Power Rating : AC 120/60Hz
Enwirorment : Temp: 23 'C Huni:56% Atmos:101EPa
Test Enginesr: MT
Femark : 2.4G WiFi (POE:G0T20-480-050)
Read LISN Cable Limit Ower
Freq Level Factor Lossz Level Line Limit Remark
WMHz ~ dbuV db df ~ dbuV  dbuV db
1 0.166 48.11 ©0.14 10.77 G68.02 66.16 -6.14 QP
2 0.258 27.14 0.16 10.76 3B.06 G51.51 -13.46 Average
3 0.461 36.69 0.2d 10.76 46.68 B6.67 -9.95 QP
| 0.568 31.86 0.27 10.77 42.80 46.00 -3.10 Average
5 0.661 38.38 0.27 10.7T 48.42 656.00 -6.58 QP
6 0.617 34.71 0.20 10.77 4B5.77 G66.00 -10.23 QP
T 0.731 24.91 0.31 10.78 36.00 46,00 -10.00 Average
8 7.4d6 29,78 0.35 10.82 40.86 @60.00 -18.05 QP
g 17.476 24.87 0.30 10.81 36.08 50.00 -13.92 Average
10 21.7T16 24,85 0.36 10.81 36.11 BG0.00 -13,89 Average
11 23.140 28.36 0.35 10.89 38.60 &0.00 -20.40 QP
12 23.140 26,47 0.35 10.89 37.71 680,00 -12.29 Average
Notes:

1. Aninitial pre-scan was performed on the live and neutral lines with peak detector.
2. Quasi-Peak and Average measurement were performed at the frequencies with maximized peak emission.
3. Final Level =Receiver Read level + LISN Factor + Cable Loss.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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6.3 Conducted Output Power

Test Requirement: FCC Part 15 C Section 15.247 (b)(3)
Test Method: ANSI C63.10:2013 and KDB558074v03r05 section 9.2.2.2
Limit: 30dBm
Test setup:
Spectrum Analyzer
EERleEE
'_;_/ i [ e e | —
RS E.U.T
MNon-Conducted Table
Ground Relerence Plane
Test Instruments: Refer to section 5.8 for details
Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 16 of 115



CCIS

Report No: CCISE160603102

Measurement Data:

Sl Total power Limit
Mode Test CH Ant. Port Output power Result
(dBm) (dBm)
(dBm)
TXO0 20.66
Lowest X1 20.01 24.93 30.00 Pass
TX2 19.77
TX0 19.70
802.11b Middle X1 19.80 24.38 30.00 Pass
X2 19.30
TX0 19.32
Highest X1 19.20 23.79 30.00 Pass
TX2 18.50
TX0 22.05
Lowest TX1 21.04 26.11 30.00 Pass
X2 20.81
TXO0 24.15
802.11¢g Middle TX1 24.10 29.02 30.00 Pass
TX2 24.49
TXO0 22.36
Highest TX1 22.39 27.02 30.00 Pass
TX2 22.00
TX0 18.85
Lowest X1 18.12 23.06 30.00 Pass
X2 17.82
TX0 24.16
802.11n(H20) Middle X1 24.26 29.08 30.00 Pass
X2 2451
TX0 22.38
Highest TX1 22.31 26.95 30.00 Pass
X2 21.81
TXO0 17.66
Lowest X1 17.68 22.52 30.00 Pass
TX2 17.91
TXO0 24.39
802.11n(H40) Middle TX1 24.28 29.08 30.00 Pass
TX2 24.27
TX0 22.46
Highest TX1 21.71 26.74 30.00 Pass
X2 21.69
Remark:
1. Because the transmit signals are completely uncorrelated, so the Directional gain = Ganr.
2. The directional Gain of antenna is less than 6 dBi, so the limit of power is 30 dBm.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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Test plot as follows:
TX0

Test mode: 802.11b
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Test mode: 802.11g

*RBW 1 MHz
*VBW 3 MHz

Ref 26.5 dBm *Att 30 dB SWT 5 ms
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Test mode: 802.11n(H20)

*RBW 1 MHz
*VBW 3 MHz
Ref 26.5 dBm *Att 30 dB SWT 5 ms
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®

Ref 26.5 dBm

*Att 30 dB

Test mode: 802.11n(H40)
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TX1

Test mode: 802.11b

*RBW 1 MHz
*VBW 3 MHz
Ref 26.5 dBm *Att 30 dB SWT 2.5 ms
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Test mode: 802.11g
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*VBW 3 MHz
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®

Ref 26.5 dBm

Test mode: 802.11n(H20)
*RBW 1 MHz
*VBW 3 MHz
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Test mode: 802.11n(H40)

®
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TX2

Test mode: 802.11b
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Test mode: 802.11g
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Test mode: 802.11n(H20)
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*VBW 3 MHz
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Test mode: 802.11n(H40)
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6.4 Occupy Bandwidth

Test Requirement: FCC Part 15 C Section 15.247 (a)(2)
Test Method: ANSI C63.10:2013 and KDB558074v03r05 section 8.1
Limit: >500kHz
Test setup: Spectrum Analyzer
| : P Sl e
-.-"f Ooano —
B_ | =ag E.U.T

Non-Conducted Table

Ground Relerence Plane

Test Instruments: Refer to section 5.8 for details
Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 30 of 115



CCIS

Report No: CCISE160603102

Measurement Data:

Test CH 6dB Emission Bandwidth (MHz) Limit(kHz) Result
802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 10.24 16.64 17.76 36.80
Middle 10.24 16.48 17.76 36.64 >500 Pass
Highest 10.24 16.48 17.76 36.64
0 i
Test CH 99% Occupy Bandwidth (MH2) Limit(kHz) Result
802.11b 802.11g 802.11n(H20) | 802.11n(H40)
Lowest 14.00 16.64 17.76 36.48
Middle 13.92 16.64 17.76 36.32 N/A N/A
Highest 13.92 16.64 17.76 36.32

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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Test plot as follows:
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Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

.- CCISE1606031
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Ref 26.5 dBm

Test mode: 802.11g
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Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031

Page 33 of 115



CCIS

Report No: CCISE160603102

Test mode: 802.11n(H20)
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Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No
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Test mode: 802.11n(H40)
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Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031

Page 35 of 115



c c I s Report No: CCISE160603102

99% OBW
Test mode: 802.11b
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Test mode: 802.11g
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Test mode: 802.11n(H20)

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 KHz 5.39 dBm
Ref 26.5 dBm “Att 30 dB ST 5 ms 2.416960000 GHz

offfet 6.% dB oW 17].760000p00 wzl
9 1l gracaly
-1|8s den|El
2[.403120p00 GHz
Temp—2 T oBT
-2[10 dem|iv
2| 420880p00 GHz

‘i
Az \

I ™

Center 2.412 GHz 4 MHz/ Span 40 MHz

Date: 15.JUN.2016 13:45:49

Lowest channel

M2 T oeT

% “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 10.81 dBm
Ref 26.5 dBm “Att 30 dB SWT 5 ms 2.439480000 GHz
offfet 6.% dB 0BW 17| 760000p00 MHz

Temp 1| pra opiy

2|96 dem|EM
EX 2| 428120p00 GHz
1Py {

ki

ng

3[56 dem
2| 445880p00 GHz

| uJN‘(VJ( \'\*lm |

T~—
=

Center 2.437 GHz 4 MHz/ Span 40 MHz

Date: 15.JUN.2016 13:44:37

Middle channel

@ “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz 9.74 dBm
Ref 26.5 dBm “Att 30 dB SWT 5 ms 2.456960000 GHz
Offget 6.5 dB OBW 17| 760000p00 MHz

temp 1| {r1oaly

1{o1 dem
1 2/ 453120000 GHz
L PN F

2 e A
)
‘wa Wv\{?; 1}67 denliy

2| 470880000 GHz

\
I N

Center 2.462 GHz 4 MHz/ Span 40 MHz

Date: 15.JUN.2016 13:43:13

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Test mode: 802.11n(H40)
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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6.5 Power Spectral Density

Test Requirement: FCC Part 15 C Section 15.247 (e)
Test Method: ANSI C63.10:2013 and KDB558074v03r05 section 10.2
Limit: 8dBm
Test setup:
Spectrum Analyzer
il ! o= =
I ri e
i b E.U.T
MNon-Conducted Table
Ground Relerence Plane
Test Instruments: Refer to section 5.8 for details
Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Measurement Data:

Test PSD Total PSD Limit
Mode Channel Ant. Port (dBm) (dBm) (dBm) Result
TXO0 -4.80
Lowest TX1 -4.46 -0.07 8.00 Pass
TX2 -5.30
TXO0 -5.26
802.11b Middle X1 -4.63 -0.15 8.00 Pass
TX2 -4.91
TXO0 -7.00
Highest TX1 -5.35 -1.41 8.00 Pass
TX2 -6.37
TXO0 -6.36
Lowest X1 -5.89 -1.25 8.00 Pass
TX2 -5.84
TXO0 -4.47
802.11g Middle TX1 -4.31 0.26 8.00 Pass
TX2 -4.76
TX0 -5.20
Highest X1 -3.51 -0.10 8.00 Pass
TX2 -6.38
TXO0 -9.09
Lowest X1 -10.25 -4.82 8.00 Pass
TX2 -9.50
TXO0 -3.87
802.11n(H20) Middle X1 -3.43 1.32 8.00 Pass
TX2 -3.09
TXO0 -4.78
Highest X1 -4.08 0.48 8.00 Pass
TX2 -4.05
TXO0 -12.53
Lowest TX1 -11.46 -7.60 8.00 Pass
TX2 -13.33
TXO0 -6.75
802.11n(H40) Middle X1 -5.34 -1.27 8.00 Pass
TX2 -6.14
TXO0 -6.52
Highest TX1 -5.87 -1.02 8.00 Pass
TX2 -5.10

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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Test plot as follows:
TXO0
Test mode: 802.11b
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Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Test mode: 802.11g
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Test mode: 802.11n(H20)
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Test mode: 802.11n(H40)
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Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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TX1

® “RBW 3 kHz Marker 1 [T1 ]
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Date: 28.JUN.2016 09:05:14

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Test mode: 802.11g

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -5.89 dBm
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Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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Test mode: 802.11n(H20)

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -10.25 dBm
Ref 10 dBm “Att 30 dB SWT 4.5 s 2.405040000 GHz
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Date: 15.JUN.2016 15:57:19

Lowest channel

® “RBW 3 kHz Marker 1 [T1 ]
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Date: 15.JUN.2016 15:56:38
® “RBW 3 KkHz Marker 1 [T1 ]
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Ref 10 dBm Att 30 dB SWT 4.5 s 2.458240000 GHz
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Date: 15.JUN.2016 15:55:54

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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Test mode: 802.11n(H40)

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -11.46 dBm
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Middle channel
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Date: 15.JUN.2016 16:01:00

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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TX2

Test mode: 802.11b

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -5.30 dBm

Ref 10 dBm “Att 30 dB SWT 4.5 s 2.410000000 GHz
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Middle channel

® “RBW 3 KkHz Marker 1 [T1 ]
“VBW 10 kHz 6.37 dBm
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10 Offfet 6.5 dB

£

EE
3|
X ol
T

1
g e .X/‘hh
ey

Tl il
" g

-90
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Date: 28.JUN.2016 09:10:59

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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Test mode: 802.11g
® “RBN 3 Kz Marker 1 [T1 ]

-5.84 dBm
Ref 10 dBm “Att 30 dB SWT 4.5 s 2.419440000 GHz
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Lowest channel

® “RBW 3 kHz Marker 1 [T1 ]
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Date: 28.JUN.2016 09:44:39

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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Test mode: 802.11n(H20)

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -9.50 dBm
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Middle channel

® “RBW 3 KkHz Marker 1 [T1 ]
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Date: 15.JUN.2016 18:04:15

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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Test mode: 802.11n(H40)

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -13.33 dBm

Ref 10 dBm “Att 30 dB SWT 9 s 2.409520000 GHz
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Lowest channel

® “RBW 3 kHz Marker 1 [T1 ]
“VBW 10 kHz -6.14 dBm

Ref 10 dBm Att 30 dB SWT 9 s 2.428840000 GHz

10 Offfet 6.5 dB

ERE
3|
X ol
T

E

I‘gﬁ"wmm e u,n[” JA_LI.W

7 5
oy, oy |

-90

Center 2.437 GHz 8 MHz/ Span 80 MHz

Date: 15.JUN.2016 18:08:17

Middle channel

® “RBW 3 KkHz Marker 1 [T1 ]
“VBW 10 kHz 5.10 dBm

Ref 10 dBm Att 30 dB SWT 9 s 2.442240000 GHz

10 Offfet 6.5 dB

EE
5|
%ol

T
-

£

Al

-90
Center 2.452 GHz 8 MHz/ Span 80 MHz
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Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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6.6 Band Edge

6.6.1 Conducted Emission Method

Test Requirement:

FCC Part 15 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013 and KDB558074v03r05 section 13

Limit:

In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 30 dB
below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement.

Test setup:

Spectrum Analyzer

(o o f o |
o o o |
o o i |
o § e ]

e E.U.T

Non-Conducted Table

Ground Relerence Plane

Test Instruments:

Refer to section 5.8 for details

Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Test plot as follows:
TXO0
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Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Project No.: CCISE1606031
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802.11n(H20)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -25.14 dBm
Ref 26.5 dBm “Att 30 dB SWT 15 ms 2.399776000 GHz

Oofffet 6.5 dB "

"
L
]

D1 -24 (dB

k-30. 308

AC
L 40 M

Mest Al A A s AN AR AR A A AR MAS

F--50.

F--60-

l--70. gL

Start 2.31 GHz 11.2 MHz/ Stop 2.422 GHz

Date: 15.JUN.2016 14:42:43

Lowest channel

® “RBW 100 kHz WMarker 1 [T1 ]
“VBW 300 kHz -32.85 dBm
Ref 26.5 dBm “Att 30 dB SWT 5 ms 2.483588000 GHz
Oofffet 6.5 dB ”
[-20:
1 PK] Lio
[MAXH] I
LvL
[~10.
1 _10lo am %«N
L-30. MMM Il 3DB
40. ot |
F-50
--60:
-70. F{l
Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz

Date: 15.JUN.2016 14:39:05
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Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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TX1
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Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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802.11n(H20)
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TX2
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T

@

8
e
8

£

S A

b3

F--50-

I--60.

F-70. I

Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz

Date: 15.JUN.2016 18:20:41

Highest channel
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802.11n(H20)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -26.66 dBm
Ref 26.5 dBm “Att 30 dB SWT 15 ms 2.400000000 GHz

Oofffet 6.5 dB "

Ll ).

wr”‘)

k-10.

]

D1 -25.(39 dBi

I-30 308
MA/ AC

F--40.

Mty |

F--50.

F--60-

F-70. 8

Start 2.31 GHz 11.2 MHz/ Stop 2.422 GHz

Date: 15.JUN.2016 18:16:00

Lowest channel

® “RBW 100 kHz WMarker 1 [T1 ]
“VBW 300 kHz -23.27 dBm
Ref 26.5 dBm “Att 30 dB SWT 10 ms 2.485856000 GHz

Oofffet 6.5 dB ”

802.11n(H40)

® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -26.11 dBm
Ref 26.5 dBm “Att 30 dB SWT 5 ms 2.483584000 GHz
offfet 6.5 dB ,I

k1o
[MAXH]

IMMW% LvL
D1 -18./68 dB \\‘“‘4

==Ter ar;

L
<o M%

Lo LAY ,

F--50-

I--60.

F-70.

Start 2.452 GHz 4.8 MHz/ Stop 2.5 GHz

Date: 15.JUN.2016 18:21:23

Lowest channel

1 PK] Lio
MAXH]
L
ch [\‘V
L_2o0. =TT ‘MW
AN
Py |
F-40.
F-50:
f--60.
F-70. Fl
I
Start 2.432 GHz 6.8 MHz/ Stop 2.5 GHz
Date: 15.JUN.2016 18:22:18
Highest channel
® *RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -29.12 dBm

Ref 26.5 dBm “Att 30 dB SWT 15 ms 2.400000000 GHz

offfet 6.5 dB
[-20:

k1o

Lo 4

D1 -28.[1 dB
[-30: 308

i hohobd Attt

f--50.

F-60-

F-70. 71

Start 2.31 GHz 13.2 MHz/ Stop 2.442 GHz

Date: 15.JUN.2016 18:18:26

Highest channel

Shenzhen Zhongjian Nanfang Testing Co., Ltd.

Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Page 60 of 115



CCIS

Report No: CCISE160603102

6.6.2 Radiated Emission Method

Test Requirement: FCC Part 15 C Section 15.209 and 15.205
Test Method: ANSI C63.10: 2013 and KDB 558074v03r05 section 12.1
Test Frequency Range: 2.3GHz to 2.5GHz
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
Peak 1MHz 3MHz Peak Value
Above 1GHz RMS 1MHz 3MHz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz 74.00 Peak Value
Test Procedure: 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.

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

3. 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.

4. 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.

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

6. 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.

Test setup:

\; \\ \ VaVAY
Harn Anlenna Antenna Tower
}7
(Turntable) =
Test Instruments: Refer to section 5.8 for details
Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China
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802.11b

Test channel: Lowest

Horizontal:

Level (dBuVim)

110
100

FQ.C PART 15 (RK)

o

\ Aol - Sy EJ_FCE PART 15 (AV)

i f
40|
20|
2310 2320 2350 2422
Frequency (MHz)
Site : 3m chamber
Condition : FCC PART 156 (PK) 3m BBHAO120(1G18) HORIZIONTAL
EUT : 2.4GHz Module
Model : FWBD-2800
Test mode : 802, 11b-L mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25,6C Hundi:G5E%
Tast Engineer: NT
Remark : 3dBi ANT
Readinterma Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Eemark
MHz dBuV dB/m db dB dBuV/m dBuV/m db
1 2321.183 36.28 23.67 6.48 0.00 66.43 74.00 -7.57 Peak
2 2321.183 12,36 23.67 6.48 0.00 42.51 64.00 -11.49 Average
3 2330.874 39.50 23.67 6.51 0.00 69.68 T4.00 -4.32 Peak
4 2330.874 12.63 23.6T 6.51 0.00 42,81 54.00 -11.19 Average
b 2390,000 23.80 23.68 6. 63 0.00 B4.11 7T4.00 -19.89 Peak
6 2390.000 11.71 23.68 6.63 0.00 42.02 654,00 -11.98 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366
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Vertical:
"ELavaltmvrml
100
80| C PART 15 (PK
B} 1 ,‘/’\./
il ; FCC PART 15 (AV)
] 4
40|
20)
2310 2320 2350 2422
Frequency (MHz)
Site : Im chamber
Condition : FCC PART 165 (PK) 3m BEHA9120(1G18) VERTICAL
EUT : 2.4GHz Module
Model : FWED-2800
Test mode : 802, 11b-L mode
FPower Rating : AC120V/60Hz
Environment : Temp:25.5C Huni:56%
Test Engineer: MI
Remark : 3dBi ANT
FeadAntenna Cable Preamp Limit Ower
Freq Lewvel Factor Loss Factor Level Line Limit Remark
T MHz dbuV  dB/m  db  db dbuV/m dBuV/m db ~
1 2321.622 30.39 23.67 6. 48 0.00 60.%4 74.00 —13.46 Peak
2 2321.622 13.B9 23.67 6.48 0.00 43.74 B4.00 -10.26 Average
3 2337.283 36.62 23.67 6.53 O0.00 66.72 74.00 -T.28 Peak
4 2337.283 12.32 23.67 6.53 0.00 42,52 54.00 -11.48 Average
i 2390.000 26.93 23.68 6. 63 0.00 b6.29 7T4.00 -17.76 Peak
6 2390.000 13.60 23.68 6.63 0,00 43.51 54.00 -10.09 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Test channel: Highest

Horizontal:
1 1EL«EH‘H {dBuV'm)
100
80 FCC PART 15 (PK)
B0 FCC T15
40
20
2452 2500
Frequency (MHz)
Site : 3m chamber
Conditiaon : FOC PART 15 (PE) 3m BBHA9120(1G13) HORIZONTAL
EUT : 2.4GHz Module
Nodel : FWED-2800
Test mode : B0Z2.11b-H mode
Power Rating : AC120V/60Hz
Erwirorment : Temp:25.6°C Huni:GBX
Test Engineer: NT
Eemark : JdBi ANT
Readfnterma Cable Preamp Limit Ower

Freq Level Factor Loss Factor Lewvel Line Limit Remark

MHz ~ dBuV ~ db/m d6 = db dbuV/m dBuV/m db
1 2483.600 23.50 23.70 6. 85 0.00 54.05 7T4.00 —19,95 Peak
2 2483.500 12.43 23.70 6.85 0.00 42,98 54.00 -11,02 Average

Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Vertical:
"ul_evn-l {dBuV/m)
100
80) FCC PART 15 (PK)
L
3
1
60| \“—/\\..... s G PARLISAMG,
1 4
40}
20|
2452 2500
Frequency (MHz)
Site : 3m chamber
Condition : FCC PART 15 (PK) 3m BBHA9120(1G18) VERTICAL
EUT 1 2.4GHz Module
Model : FWBD-2800
Test mode : 802, 11b-H mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.5C Huni:55%
Test Engineer: MT
Remark : 3dBi ANT
Eeadinterma Cable Preamp Limit Owver
Freq Level Factor Loss Factor Level Line Limit Remark
- MHz ~ dbuV db/m  db  db dbu¥/m dBuV/m db
1 2483.500 26.6T7 23.70 6. 85 0.00 57.22 74.00 -16.78 Peak
2 2483.500 16.45% 23.7T0 6. 85 0.00 46.00 B&4.00 -B.00 Average
3 2487.768 2B.65 23.70 6.85 0.00 59.20 74.00 -14.80 Peak
4 2487.768 17.74 23.7T0 6.85 0.00 48.29 B54.00 -5.T] Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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802.119g
Test channel: Lowest
Horizontal:
“EI.weHdBuU-‘m]
1IJI.'I|
80| FCC PART 15 (PK)
. 3
o [eAtig AN
? L f
40)
20|
2310 2320 2350 2422
Frequency (MHz)
Site : 3m chamber
Condition : FCC PART 156 (PK) 3m BBHA9120(1G18) HORIZONTAL
EUT : 2.4GHz Module
Model : FWBD-2800
Test mode : 802.11g-L mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25,5C Huni:55%
Test Engineer: MI
Remark :+ 3dBi ANT
Eeadinterna Cable Preamp Limit Ower
Freq Level Factor Loss Factor Lewvel Line Limit Remark
TWHz  dBuV  dbB/m db dB dBuV/m dBuV/m db
1 2320.963 39.32 23.67 6.48 0.00 69.47 T74.00 -4.53 Peak
2 2320.963 12.26 23.867 6.48 0.00 42.40 54.00 -11,60 Average
3 2328.778 3b6.61 23.67 6.60 0.00 65.78 T4.00 -B.22 Peak
4 2328.778 12.74 23.67 6.50 0.00 42.91 54.00 -11.09 Average
E 2390.000 33.23 23.68 6.63 0.00 63.54 74.00 -10.46 Peak
6 2390.000 11.97 23.68 6.63 0.00 42.28 54.00 -11.72 Average
Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2.

The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Vertical:

110

Level (dBuVim)

mnl

FCC PART 15 (PK)

FCC PART 15 (AV)

40
20|
2310 2320 2350 2422
Frequency (MHz)

Site : 3m chamber
Condition : FCC PART 15 (PK) 3m BBHA9120(1G18) VERTICAL
EUT : 2.4GHz Module
Model : FWBD-2800
Test mode : B02.11g-L mode
Fower Rating : AC120V¥/60Hz
Environment : Temp:25.5'C Hundi:S55%

Test Engineer: MT
Eemark : 3dBi1 ART

EeadAntermna Cable Preamp Limit Over
Freq Lewel Factor Loss Factor Lewel Line Limit Remark
MHz ~ dBuV  db/m db df dBuV/m dBuV/m db

1 2336.841 40.44 23.67 6.53 0.00 70.6d4 7T4.00 -3.36 Peak

2 2336.8B41 12,39 23.67 6.53 0.00 42.59 54.00 -11.4]1 Average

3 2390.000 36.26 23.68 6.63 O0.00 66.56 T4.00 -7.d4 Peak

4 2390.000 21.01 23.68 6.63 0.00 651.32 654.00 -2.68 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Test channel: Highest
Horizontal:

"ELB'I-'BI (dBuV/m]

100

80| FCC PART 15 (PK)

) s ECCRART 1540

40|

201

2452 2500
Frequency (MHz)
Site i 3m chamber
Condition : FCC PART 15 (PK) 3m BEHAS120(1G18) HORIZONTAL
EUT : 2.4GHz Module
Model : FWBD-2800
Test mode : 802, 11g-H mode
Power Rating : AC120V/60Hz
Environment : Temp:25.5C Huni:55%
Test Engineer: NT
Femark s+ JdBi ANT
Readinterma Cable Preamp Limit Ower

Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dBuV dB/m dB df dBu¥/m dBuV/m dB

1 2483.500 31.60 23.70 6.80 0.00 62.15 T7T4.00 -11.85 Peak
2 2483.500 12.38 23.70 6.85 O0.00 42.93 54.00 -11.07 Average

Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Vertical:
"EI_EVEI (dBu\v'm)
80| ] FCC PART 15 (PK)
'1“
60| M
E
40|
20
2452 2500
Frequency (MHz)
Site : Im chamber
Condition : FCC PART 15 (PK) 3m BBHA9120(1G18) VERTICAL
EUT : 2.4GHz WModule
Model : FWBD-2800
Test mode : B02.11g-H mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.5C Huni:G5%
Test Engineer: MT
Remark : 3dB1 ANT
Eeadinternma Cable Preamp Limit Ower
Freq Level Factor Loss Factor Lewel Line Limit Remark
WHz ~ dBuV ~ db/m dh di dBu¥/m dBuV/m db
1 2483.500 42.35 23.70 6.85 0.00 72.90 74.00 -1.10 Peak
2 2483.500 17.43 23.70 6.86 0.00 47.98 54.00 -6.02 Average
Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
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802.11n (H20)

Test channel: Lowest

Horizontal:
1 ELaval {dBuV/m)
100
80 FCC PART 15 (PK)
1!“\ N'iuai :.ﬂ/
b 7 __J‘- ¥ oo | SRS NPT BTV (R I FCC PART 15 (AV)
1 i 1
40
20
2310 2320 2350 2422
Frequency (MHz)
Site : Im chamber
Condition : FCC PART 15 (PE) 3m BBEHAS120(1G18) HORIZONTAL
EOT : 2.4GHz Module
Model + FWBD-2800
Tezt mode : B02. 11n20-L mode
Power Rating : AC120V/60Hz
Envirorment : Temp:26.5C Huni:55%
Test Engineer: NMT
Remark :+ 3dBi ANT
ReadiAnterma Cable Preamp Limit Ower
Freq Lewvel Factor Loss Factor Lewvel Line Limit Remark
MHz dBu¥ dB/m db dB dBuV/m dBuV/m db
1 2321.292 36.63 23.67 6.48 0.00 66.68 74.00 -7.32 Peak
2 2321.292 12,27 23.67 6.48 0.00 42.42 B4.00 -11.58 Average
3 2339.065 3B.61 23.67 6.53 O0.00 68.T1 74.00 -6.29 Peak
q 2330.0655 12.31 23.67 6.53 0.00 42.51 54.00 -11.49 Average
5 2390.000 26,16 23.68 6.63 0,00 56,47 74.00 -17,53 Peak
6 2390.000 13,36 23.68 6.63 0.00 43.67 B4.00 -10.33 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Vertical:
11EI.B‘-"HHI:|EI.IU-‘H1]
1ﬂﬂ|
| FCC PART 15 (PK)
o FCC PART 15 (AV)
' ]
40|
20]
2310 2320 2350 2422
Frequency (MHz)
Site : 3m chamber
Condition :+ FCC PART 15 (PK) 3m BEBHAS120(1G18) VERTICAL
EUT : 2.4GHz Module
Model : FWBD-2B00
Test mode ¢ BO2. 11ln20-L mode
Power Rating : AC120V/60Hz
Ervirorment ¢ Temp:25.5'C Huni:56%
Test Engineer: MT
Remark : 3dBi ANT
Readintenna Cable Preamp Limit Ower
Freq Lewvel Factor Lossz Factor Level Line Limit Eemark
MHz dBuV db/m dB df dBuV/m dBuV/m db
1 2330.984 39.06 23.67 6.61 0.00 69.24 74.00 -4.76 Peak
2 2330, 984 12.67 23.67 6. 561 0.00 42.85 B54.00 -11.15 Average
3 2333.636 39.87 23.67 6€.51 0.00 T70.05 74.00 -3.95 Peak
4 2333.636 12.68 23.67 6.51 0.00 42,86 G54.00 -11.14 Average
§ 2390.000 35.001 23.68 6.63 0.00 65.32 T4.00 -8.68 Peak
il 2390.000 15.26 23.68 6. 63 0.00 45.57 54.00 -8.43 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Test channel: Highest

Horizontal:
11 ELWH {dBuVim)
100
80 FCC PART 15 (PK)
G0
40
20
2452 2500
Freguency (MHz)
Site ¢ J3m chamber
Condition : FCC PART 16 (PK) 3m EBHAS120(1G18) HORIZONTAL
EUT : 2.4GHz Module
Model + FWBD-2800
Test mode ¢ 802, 11n20-H mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.6C Huni:55%
Test Engineer: NI
Remark : 3dBi ANT
Readinterma Cable Preamp Limit Ower

Freq Lewvel Factor Loss Factor Level Line Limit Remark

MHz dbuv  db/m db dB dBu¥/m dBuV/m B

1 2483.6500 31.08 23.T0 6.85 0.00 61.63 7T4.00 —-12.37 Peak
2 2483.600 13.54 23.70 6.86 0.00 44.09 b5b4.00 -9.91 Average

Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
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Vertical:

110

Level (dBuV/m)

100

a0

FCC PART 15 (PK)

2452

Site
Condition
EUT

NModel

Test mode
Power Rating
Envirorment
Test Engineer

®s mE mE BE =R o w8 mE

m chamber
FCC PART 15 (PK) 3m BEHA9120(1G18) VERTICAL
2.4GHz Module

Cable Preamp
Loss Factor

Frequency (MHz)

Level

Limait
Line

2500

Over
Limit Remark

Eemark

Freqg

MHz

l 2483.600

2 2483.500

3 2483, 768

4 2483.768
Remark:

FWBD-2800

802. 1In20-H mode

AC120V/60Hz

;;:;:25. §'C Huni:55%

dB1 ANT
Readintenna

Level Factor
dBu¥ dB/m db
42.29 23.70 6.856
21.40 23.70 6.85
41.99 23.70 6.85
21.11 23.70 6. 85

df dBuV/m dBu¥/m

0.00
0.00
0.00
0. 00

72. 84
B1.86
72. 64
51.66

74. 00
54. 00
T4. 00
54. 00

dB

-1. 16 Peak
-2. 05 Average
-1.46 Peak
-2.34 Average

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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802.11n (H40)

Test channel: Lowest

Horizontal:
Hulaml {dBuV/m)
1DI.'||
80| m

1 : _‘,,.ma—/'/
60| M L
o A FCC PART 15 (AV)
]
401
20}
2310 2320 2350 2442
Freguency (MHz)

Site + Jm chamber
Condition : FCC PART 15 (PK) 3m BBHA9120(1G18) HORIZONTAL
EUT : 2.4GHz Module
Model : FWBD-2800
Test mode : 802. 11lnd(-L mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.5'C Huni:G65%
Test Engineer: NT
Remark : 3dBi ANT

Feadinternna Cable Preamp

Limit Ower

Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m db dB dBuV/m dBuV/m db
1 2322.614 35.67 23.67 6.50 0.00 65.84 74.00 -8.16 Peak
2 2322.614 12.88 23.67 6.50 0.00 43.05 54.00 -10.95 Average
3 2339.064 36.82 23.67 6.63 0.00 67.02 T4.00 -6.98 Peak
4 2339.064 12.090 23.67 6.63 0.00 42.29 54.00 -11.7] Average
§ 2390.000 27.74 23.68 6.63 0.00 58.06 74.00 -15.95 Peak
6 2390.000 12.76 23.68 6.63 0.00 43.068 54.00 -10.94 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
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Vertical:
"nlmal (dBuV/m)
100
80/ FCC PART 15 (PK)
1
Eul ik .;.41 i s AP A JE
st N I ASSINATE NYsinils bl il ' FLL PART 13 AV
b
40|
201
2310 2320 2350 2442
Frequency (MHz)
Site : 3m chamber
Condition : FCC PART 15 (PK) 3m BBHAD120(1G18) VERTICAL
EUT : 2.4GHz Module
Model : FWBD-2B00D
Test mods : 802, 11nd0-L mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.5°C Huni:B56%
Test Enginesr: NI
Remark : 3dBi1 ANT
ReadAntenna Cable Preamp Limit Ower
Freq Lewvel Factor Loss Factor Lewel Line Limit Remark
MHz dBu¥V db/m dB dB dBuV/m dBuV/m dB
1 2339.184 33.03 23.867 6.63 0.00 63.23 T74.00 —=10.77T Peak
2 2339.1%4 12,10 23,67 6.B3 0,00 42,30 54.00 -11.70 Average
3 2389.247 38.36 23.68 6.63 0.00 68.87 T4.00 -5.33 Peak
4 2389.24T7 20.83 23.68 6.63 0.00 51.14 54.00 -2.86 Average
6§ 2390.000 XM.62 23.68 6.63 0.00 64.93 74.00 -B5.07 Peak
6 2390.000 20.68 23.68 6.683 0.00 50.89 54.00 -3.01 Awverage
Remark:
1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
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Test channel: Highest

Horizontal:
"ﬁLE\I'EIIdBu‘Jl‘m]
100
80 FCC PART 15 (PK)
RN &
50 FCC AART 15 (A%
40
20
2432 2450 2500
Frequency (MHz)
Site : 3m chamber
Condition : FCC PART 15 (PK) 3m BBHAS120(1G18) HORIZONTAL
EOT : 2.4GHz Module
Model : FWBD-2800
Test mode s 802. 11nd0-H mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.5'C Huni:55%
Test Engineer: MT
Eemark : JdBi ANT
ReadAnterma Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB dB dBuV/m dBuV/m bl
| 2483.500 36.07 23.70 6.85 O0.00 65,62 74.00 -B,38 Peak
2 2483.500 20.07 23,70 6.85 0.00 6H0.62 B4.00 -3.38 Average
3 2491.809 38.83 23.70 6.86 0.00 69.39 T74.00 -4.61 Peak
4 2491.809 20.78 23.7T0 6.86 0.00 51.34 b54.00 -2.66 Average
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Vertical:

Level (dBuVim)

110

mu/“‘*"

FCC PART 15 (PK)

JCC PART 15 (AV)

20

2432

Site
Condition
EUT

Model

Test mode
Fower Rating
Enviromnment
Test Engineer:

2450
Frequency (FMHz)

Im chamber
FCC PART 16 (PK) 3m BEHA9120(1G18) VERTICAL
2.4GHz Module
FWBD-2800
802, 11nd0-H mode
AC120V/60H=
Temp:26.6"C Huni:55%
MT
3dBi ANT
Readinterma Cable Preamp Limit Ower
Level Factor Loss Factor Lewel Line Limit Remark

Remark -
Freq

HHz

1 2483, H00

2 2483.500

3 2488.033

4 2488.033

Remark:

dBu¥ _ db/m db df dBuV/m dBuV/m dbi

40.13 23.70 6.80 0.00 70.68 74.00 -3.32 Peak
21.57 23.70 6.8 0.00 B2.12 ©4.00 -1.88 Average
41.79 23.70 6.85 0.00 72.34 74.00 -1.66 Peak
21.84 23.70 6.8 0.00 52.39 54.00 -1.61 Average

2500

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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6.7 Spurious Emission

6.7.1 Conducted Emission Method

Test Requirement:

FCC Part 15 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013 and KDB558074v03r05 section 11

Limit:

In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum intentional radiator is operating, the radio frequency
power that is produced by the intentional radiator shall be at least 20 dB
below that in the 100 kHz bandwidth within the band that contains the
highest level of the desired power, based on either an RF conducted or a
radiated measurement. If the transmitter complies with the conducted
power limits based on the use of RMS averaging over a time interval, as
permitted under paragraph(b)(3) of this section, the attenuation required
under this paragraph shall be 30 dB instead of 20 dB.

Test setup:

Spectrum Analyzer

o o o |
==
= :

= E.U.T

Non-Conducted Table

Ground Relerence Plane

Test Instruments:

Refer to section 5.8 for details

Test mode: Refer to section 5.3 for details
Test results: Passed
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Test plot as follows:

TXO
Test mode: 802.11b
Lowest channel
® *RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -33.75 dBm
Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.713560000 GHz
offket 6.5 dB |‘
-20
1 PK] 10
IMAXH
LvL
e}
—-10
30 + 3DB
NI PRV VT VRY) YW R
--50
—-—60
—-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 28.JUN.2016 09:29:28
30MHz~25GHz
Middle channel
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -34.74 dBm
Ref 26.5 dBm *“Att 30 dB SWT 2.5 s 13.613680000 GHz
offfet 6.% dB |‘
~20
1 Pl 10
IMAXH
LvL
—0
—-10
L__20 - —
30 T 3DB
40 WW“ H/‘%MM
| st tnhpica Ao atland
—-50
--60
—-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 28.JUN.2016 09:33:51
30MHz~25GHz
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No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Page 79 of 115



CCIS

Report No

: CCISE160603102

Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-34.65 dBm

Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.613680000 GHz
Offket 6.} dB |‘
-20
M |10
MAXH
LVL
-0
--10
=20 DT —Z21_[0& dBn
L 3DB
30 T
MV’V‘W"‘M Pl
¢wwdeA~wawAMkMthMmN
--50
--60
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 28.JUN.2016 09:34

136

30MHz~25GHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Test mode: 802.11g
Lowest channel

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -35.03 dBm
Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB |‘
>
1 PK] 10
IMAXH
LvL
-0
—-10
ttm—-zr_m
30 3DB
1
VIR WY IR VRV AWRER IPTY |
—-50
—-60
~—70.
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:03:42
30MHz~25GHz
Middle channel
@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.13 dBm
Ref 26.5 dBm *“Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB ||
20
1 PK]
a%%a Lo
LVL
+-0-
-—10-:
Lo D] 19 56 dB
|_30. T 30B
| . MW MW
LI bagh A AL s tmsrg ]
+-50.
t-—60:
70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:04:48
30MHz~25GHz
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
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Highest channel

® “RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]

-34.68 dBm

Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.663620000 GHz
Ooffket 6.% dB ||
-20.
1 PK] L10
IMAXH
-0
--10:
20 D120 o4 aB
--30: T
s M\L«/\A/\., M\)W\var\
[NV VTIPSO YRR WA Y ORI YW A
-50.
-—60:
|-70.

Start 30 MHz 2.497 GHz/

Date: 16.JUN.2016 10:06:02

30MHz~25GHz

Stop 25 GHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Test mode: 802.11n(H20)
Lowest channel
® “RBW 100 kHz Marker
*VBW 300 kHz

Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13

1[m11]
-34.80 dBm
613680000 GHz

Offset 6.% dB
-20.

[AT]
1 PK] 10
IMAXH
LvL
~0
--10
--20
D1 -24 [dBm
L 3DB
30 T
o T TR | W Yt
PRV VIS APSAPSEN ATV P NPT KT
--50
-—60
--70

Start 30 MHz 2.497 GHz/

Date: 16.JUN.2016 10:08:29

30MHz~25GHz

Middle channel

® “RBW 100 kHz Marker
“VBW 300 kHz

Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13

Stop 25 GHz

1 [Tl ]
-34.66 dBm
.663620000 GHz

Offget 6.% dB
-20.

-10

-0

10

- D1 -19 /59 dBm

—-30

3DB

L T Ane by ol

AN A

<L

|ttt iAoy

--50

-—60

--70

Start 30 MHz 2.497 GHz/

Date: 16.JUN.2016 10:09:34

30MHz~25GHz

Stop 25 GHz

Shenzhen Zhongjian Nanfang Testing Co., Ltd.
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Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-34.27 dBm

Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.613680000 GHz
offfet 6.5 dB |‘
~20:
R Lo
MAXH
LVL
-0
--10
D1 _19 o dBm
- 308
30 T
40 WM’*‘WMW*’WN
--50
-—60
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 16.JUN.2016 10:10

:23

30MHz~25GHz
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Test mode: 802.11n(H40)
Lowest channel

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.33 dBm
Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.713560000 GHz
offket 6.5 dB |‘
>
1 PK] 10
IMAXH
LvL
-0
—-10
—-20
o D1 -28_pP4 dBm = 30B
40 MMM My
PRI [PARTRUN TORTVINE ERTEYA AP WY
—-50
—-60
~—70.
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:11:08
30MHz~25GHz
Middle channel
® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -33.38 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB |‘
>
1 P 10
IMAXH
LvVL
-0
10
thbl —22.[04 dBm
__30 + 3DB
APORPIVAYY, FETFYCSRTS FRVAYRRIY I WPIEON o
—--50
—-60
—-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:11:51
30MHz~25GHz
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Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-35.38 dBm

Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.663620000 GHz
offfet 6.5 dB |‘
-20
1 P! 10
IMAXH
LvL
0.
—-10
——20
D1 -22.57 dBm
30 3DB
1
0 PMHM\JUM M Py
—-50
—-60.
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 16.JUN.2016 10:12

132

30MHz~25GHz
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X1
Test mode: 802.11b
Lowest channel
® “*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34_.52 dBm
Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB |‘
-20
1 PK] 10
IMAXH
LvL
e}
—-10
30 T 3DB
» MWWMM\M
NPT, WYV FETPITIN PRIV RYRw, P
—-50
—-—-60
—-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 28.JUN.2016 09:30:25
30MHz~25GHz
Middle channel
® “RBW 100 kHz Marker 1 [T1 ]
“VBW 300 kHz -34.46 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.713560000 GHz
offfet 6.5 dB |‘
~20
1 Pl 10
IMAXH
LvL
-0
—--10
==20 T o7 ot
30 T 3DB
--40 M M eV N ok 1y
PAU MM MJWW
--50
—--60
—-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 28.JUN.2016 09:33:11
30MHz~25GHz
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Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-34.70 dBm

Ref 26.5 dBm *Att 30 dB SWT 2.5 s 15.061940000 GHz
Offket 6.} dB |‘
-20
M |10
MAXH
LVL
-0
--10
=20 (U1 —20°[7 7 al
L 3DB
30 i
o W(“‘MMM N A T
hpm~«,hJ MﬁJJMAhAW‘wnﬁﬂdk‘\ﬂﬂh\quvquvAﬁML o]
--50
--60
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 28.JUN.2016 09:35

:23

30MHz~25GHz
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Test mode: 802.11g
Lowest channel

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -35.30 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 21.604080000 GHz
offket 6.5 dB |‘
>
1 PK] 10
IMAXH
LvL
—0
10
20—
| _30 3DB
1
--a0 furvd il o TH/NL\/"'WM
TS | T [TCRI IV IYRVY S SN W T Y |
—--50
60
-—70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:17:43
30MHz~25GHz
Middle channel
@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -35.27 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB ||
=20
1 PK]
a%%a Lo
LVL
Lo
L-10
L0 D1 -19.P3 dB
| _30 30B
1
o MWM A v
[XTIERY. IWYRUTY TR VI PV Py
~-50:
-—60-
-70.
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:17:04
30MHz~25GHz
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®

Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-35.06 dBm

Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.613680000 GHz
Ooffket 6.% dB "
120
1 PK] L10
IMAXH
LvL
Lo
L-10
L >0 D1 -19.P5 dBm
l_30 3DB
1
I\ (WA
[ETIROR! Y FNRRYINY PP
50
I-60
L-70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 16.JUN.2016 10:16

:19

30MHz~25GHz
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Test mode: 802.11n(H20)

Lowest channel

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]
-34.20 dBm

Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.713560000 GHz
offket 6.5 dB |‘
-20
1 PK] 10
IMAXH
LvL
—0
—--10
—-—-20
D1 -24_B84 dBm
|30 T 3DB
| o MWN“JM [ e
ISV, FRRYVRYWN AEYSFER. VRIS WVRPRWP )
—--50
—-—-60
~—70.

Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:18:36
30MHz~25GHz
Middle channel
® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -33.77 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.663620000 GHz
offfet 6.5 dB |‘
-20.
1 P 10
IMAXH
LvL
Lo
10
7o) D1 -18.[73 dBm
| 30 + 30B
40 WW ™Y
o] vkt o astfemegrug gt _Ja A
50
—-—60
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:19:15
30MHz~25GHz
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Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-34.21 dBm

Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.663620000 GHz
offfet 6.5 dB |‘
-20
1 P! 10
IMAXH
LvL
0.
—-10
— D1 -18.[75 dBm
L 3DB
30 T
40 WM Mum
PPN TNTRIAYY WORTIY I [TV AVR A T
—-50
—-60.
--70
Start 30 MHz 2.497 GHz/ Stop 25 GHz

Date: 16.JUN.2016 10:20

:00

30MHz~25GHz
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Test mode: 802.11n(H40)
Lowest channel

® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -33.89 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB |‘
>
1 PK] 10
IMAXH
LvL
-0
10
20
D1 -27.69 dBm
| _30 T 3DB
o WMM |
M'\JMJ LMo A AWM AN A W"\M
50
60
-—70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:20:50
30MHz~25GHz
Middle channel
® “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -34.77 dBm
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Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-35.04 dBm

Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.613680000 GHz
offfet 6.5 dB |‘
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TX2
Test mode: 802.11b
Lowest channel
® “*RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -33.96 dBm
Ref 26.5 dBm “Att 30 dB SWT 2.5 s 13.663620000 GHz
offket 6.5 dB |‘
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Date: 28.JUN.2016 09:31:18
30MHz~25GHz
Middle channel
® “RBW 100 kHz Marker 1 [T1 ]
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Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.663620000 GHz
offfet 6.5 dB |‘
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Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366

Page 95 of 115



CCIS

Report No

: CCISE160603102

Highest channel

*RBW 100 kHz
*VBW 300 kHz

Marker 1 [T1 ]

-34.67 dBm
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Test mode: 802.11g
Lowest channel
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Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.663620000 GHz
offfet 6.% dB |‘
*°
1 PK] 10
IMAXH
LvL
-0
--10
20—l
| _30 T 3DB
| 40 M*‘\wa Wy
IR AATTY. YN YN OTH PPUNY T PRI 1|
50
60
-—70
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:28:27
30MHz~25GHz
Middle channel
@ “RBW 100 kHz Marker 1 [T1 ]
*VBW 300 kHz -33.94 dBm
Ref 26.5 dBm *Att 30 dB SWT 2.5 s 13.613680000 GHz
offket 6.5 dB ||
=20
1 PK]|
a%%a Lo
LVL
Lo
10
D1 -18.38 dBm
[ 20
| 30 - 3DB
|40 l N A W AnY
NS IR NYRVIPY RPNV FYON T e
50
L-60
-—70:
Start 30 MHz 2.497 GHz/ Stop 25 GHz
Date: 16.JUN.2016 10:27:48
30MHz~25GHz
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
Bao’an District, Shenzhen, Guangdong, China
Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 97 of 115



CCIS

Report No: CCISE160603102

Highest channel
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“VBW 300 kHz
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Test mode: 802.11n(H20)

Lowest channel

“RBW 100 kHz
“VBW 300 kHz

Marker 1 [T1 ]
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Highest channel
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Test mode: 802.11n(H40)
Lowest channel
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Highest channel
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6.7.2 Radiated Emission Method

Test Requirement:

FCC Part 15 C Section 15.209 and 15.205

Test Method:

ANSI| C63.10:2013

Test Frequency Range:

9kHz to 25GHz

Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
30MHz-1GHz Quasi-peak 120KHz 300KHz Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz RMS 1MHz 3MHz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
54.0 Average Value
Above 1GHz 74.0 Peak Value

Test Procedure:

1. The EUT was placed on the top of a rotating table 0.8m(below
1GHz)/1.5m(above 1GHz) above the ground at a 3 meter chamber.
The table was rotated 360 degrees to determine the position of the
highest radiation.

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

tower.

3.  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.

4. 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.

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

6. 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.
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Test setup:

Below 1GHz
vewede 30 q:-.i".".-..-
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Above 1GHz

i : 5 [ 1
oy ey

Harn Anlenna

Antenna Tower

]7

Test Instruments:

Refer to section 5.8 for details

Test mode:

Refer to section 5.3 for details

Test results:

Passed

Remark:

1. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and
found the Y-axis is the worst case.

2. 9 kHz to 30MHz is too low, so only shows the data of above 30MHz

in this report.
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Below 1GHz
Adaptero test mode
Horizontal:
ae"“’“ {dBuVim)
To
60
FCC PART15CLASSB
50 -
[ -
=
40 ! i
2 3
4
30 1
20
10
30 50 100 200 500 1000
Frequency (MHz)
Site i 3m chamber
Condition : FCC PART1S CLASS B 3m VULBS163(30M3G) HORIZONTAL
Pro :
EUT 1+ Broadband Digital Transmizsion System
Model : NFT 3Jac
Test mode 1 2.46-Wif1 TX mode
Power Rating : AC120V/60Hz
Envirorment : Temp:25.5T Huna:G65%
Test Engineer: NI
Eemark 1 3dB1  ant (adapter:GRT-POE20-4800604)
Readintenna Cable Preamp Limit  Ower
Freq Lewel Factor Loss Factor Lewvel Line Limit Remark
WHz ~ dBuV  db/m db dB dBuV/m dBuV/m dB
1 81.212 48.63 6.73 1.69 28.63 28.42 40.00 -11.58 QP
2 138,387 B0.32 11.81 2.38 29.28 36.23 43.50 -8.27 QP
3 162.611 62.00 9.87 2,61 28.11 35.37 43.60 -8,13 QP
4 375.939 42.66 15.00 3.00 28B.68 32.16 46.00 —13.84 QP
5 601,179 48.62 16.80 3.63 28.98 40.00 46.00 -6.91 QP
] 625.078 60.82 18.64 3.90 28B.86 44.50 46.00 -1.50 QP
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
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Vertical:
au"m (dBuV'm)
T0!
60}
FCC PART15 CLASS B
50|
401
30
20
10|
i} 50 100 200 500 1000
Frequency (MHz)
Site 1 Im chamber
gmdium : FCC PARTI6 CLASS B 3m VULBO163(30M3G) VERTICAL
ro 5
EUT Broadband Digital Transmission System
Model NFT 3ac

Test mode : 2.4G-Wifi TK mode
Power Rating : ACI120V/60Hz
Environment : Temp:25.5'C Hunai:55%
Test Enginser: MT
Remark : 3dB1  ant (adapter:GRT-POE20-4800504)
Readinterma Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark

Miz dBuV dB/m db dB dBuV/m dBuV/m db

1 73.816 57.62 6.40 1.61 29.69 35,84 40.00 -4.16 QF
2 141.330 55.60 11.56 2.42 20.27 40,31 43.60 -3.19 QP
3 376.939 43.00 16.09 3.09 28.68 32.50 46.00 -13.50 QP
4 601.179 47.82 16.80 3.63 28.86 38.20 46.00 -6.T1 QF
5 601.427 d4.83 18,60 3.%4 28.893 33.34 46.00 -7.66 QP
6 626.078 49.19 18.64 3.90 28.86 42.87 46.00 -3.13 QP

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Adaptero test mode

Horizontal:

Level (dBuV/m)

80
Taj
60|

FCC PART15CLASS B
50

I T H

10l - E

30

20

10

30 50 100 200 500 1000
Frequency (MHz)
Site : 3m chamber
Emd.ltiun : FCC PART15 CLASS B 3m VULBEO163(30M3G) HORIZONTAL
ro -
EUT ¢ Broadband Digital Transmission System
Model : NFT 3ac
Test mode : 2,4G6-Wifi TX mode
Power Rating : AC120V/60Hz
Envirorment : Temp:26.5C Huni:55%
Test Engineer: NI
Remark : 3dBi ant ( adapter :GO720-480-050 )
Feadinterma Cable Freamp Limit Ower
Freq Lewvel Factor Loss Factor Level Line Limit Remark
MHz dBu¥ dB/m db dB dBuV/m dBu¥/m db
1 46.666 34.78 16.83 1.28 28.86 23.04 40.00 -16.98 QP
2 90.220 41.15 8.20 2.03 20,57 21.81 43.50 -21.69 QP
3 162.611 B3.35 9.837 2.61 28,11 36.72 43.50 -6.78 QP
q 375.939 43.04 15.08 3.09 28.68 32.54 46.00 —13.46 QP
5 501.179 50.85 16.80 3.63 28.96 42,32 46.00 -3.68 QP
] 626.078 G60.58 18.84 3.90 28.86 44.26 46.00 -1.74 QP
Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031

No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,
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Vertical:

Level (dBuVim)

7o

FCC PART15CLASSB

30 50 100 200 500 1000
Frequency (MHz)

Site : Jm chamber
Ennﬁitmn : FCC PART16 CLASS B 3m VULBO163(30M3G) VERTICAL

ro -
EUT : Broadband Digital Transmission System
Model : NFT 3ac
Test mode s 2.4G-Wifi TX mode
Power Rating : AC120V/60Hz
Envirorment : Temp:26.5'C Huni:55%
Test Engineer: NT
Remark : 3dBi ant ( adapter :G0720-480-050 )

ReadAnterma Cable Preamp Limit Ower
Freq Level Factor Loss Factor Level Line Limit Remark
MHz dBuV dB/m dB di dBuV/m dBuV/m db

| 34.037 48.48 14.20 0,98 28.96 33,70 40.00 -6.30 QP

2 45.696 44.85 17.28 1.29 20.85 33.57 40.00 -6.43 QP

i 143.326 51.70 11.34 2.44 29.25 36.23 43.50 -7V.27 QP

q 375.838 43.01 165.08 3.00 28.68 32.61 46.00 -13.49 QP

] 501.179 B2.77 16,80 3.63 28.96 44.24 d6.00 -1.7é6 QP

6 626.078 48,50 18,64 3.90 28.8B6 42.18 46.00 -3.82 QP
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Above 1GHz
Test mode: 802.11b Test channel: Lowest Remark: Peak
Frequency Reao: Antenna Cable Preamp Level Limit Line O_ve_r |
(MHz) Leve Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4824.00 55.09 36.12 10.60 40.22 61.59 74.00 -12.41 Vertical
4824.00 44.62 36.12 10.60 40.22 51.12 74.00 -22.88 | Horizontal
Test mode: 802.11b Test channel: Lowest Remark: Average
Read Antenna Cable Preamp L Over
Fr((a&l;ezr)]cy Level Factor Loss Factor ( dIE_B(LaJ\\//ellm) |(_(;I’SILE\|/_/III’T1§ Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4824.00 46.47 36.12 10.60 40.22 52.97 54.00 -1.03 Vertical
4824.00 38.47 36.12 10.60 40.22 44.97 54.00 -9.03 | Horizontal
Test mode: 802.11b Test channel: Middle Remark: Peak
Frequency Readl Antenna Cable Preamp Level Limit Line O_vgr |
(MHz) Leve Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 54.13 36.32 10.64 40.15 60.94 74.00 -13.06 Vertical
4874.00 45.10 36.32 10.64 40.15 51.91 74.00 -22.09 | Horizontal
Test mode: 802.11b Test channel: Middle Remark: Average
Read Antenna Cable Preamp Lo Over
Fr?&llj_'ezr;cy Level Factor Loss Factor ( dlléi\\llejlm) I(‘(;T;S\I/‘/'Rqe) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 45.31 36.32 10.64 40.15 52.12 54.00 -1.88 Vertical
4874.00 38.54 36.32 10.64 40.15 45.35 54.00 -8.65 | Horizontal
Test mode: 802.11b Test channel: Highest Remark: Peak
Read Antenna Cable Preamp Lo Over
Fr((a'alr_lezr;cy Level Factor Loss Factor ( dlléi\\//(jlm) I(_(ljrélg\ll_/lrr:g Limit Polar.
(dBuVv) (dB/m) (dB) (dB) (dB)
4924.00 53.10 36.58 10.70 40.08 60.30 74.00 -13.70 Vertical
4924.00 47.62 36.58 10.70 40.08 54.82 74.00 -19.18 | Horizontal
Test mode: 802.11b Test channel: Highest Remark: Average
Frequenc Read Antenna Cable Preamp Level Limit Line Over
(l\(lez) y Level Factor Loss Factor (dBuV/m) (dBuVv/m) Limit Polar.
(dBuVv) (dB/m) (dB) (dB) (dB)
4924.00 45.79 36.58 10.70 40.08 52.99 54.00 -1.01 Vertical
4924.00 36.24 36.58 10.70 40.08 43.44 54.00 -10.56 | Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test mode: 802.11g Test channel; Lowest Remark: Peak
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MHz2) Level Factor Loss Factor (dBuV/) (dBuv/m) Limit Polar.
(dBuVv) (dB/m) (dB) (dB) (dB)
4824.00 48.12 36.12 10.60 40.22 54.62 74.00 -19.38 Vertical
4824.00 45.13 36.12 10.60 40.22 51.63 74.00 -22.37 | Horizontal
Test mode: 802.11g Test channel: Lowest Remark: Average
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuV/) (dBuv/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4824.00 35.35 36.12 10.60 40.22 41.85 54.00 -12.15 Vertical
4824.00 35.64 36.12 10.60 40.22 42.14 54.00 -11.86 | Horizontal
Test mode: 802.11g Test channel: Middle Remark: Peak
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuVv/) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 44.45 36.32 10.64 40.15 51.26 74.00 -22.74 Vertical
4874.00 43.15 36.32 10.64 40.15 49.96 74.00 -24.04 | Horizontal
Test mode: 802.11g Test channel: Middle Remark: Average
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr
(MH2) Level Factor Loss Factor (dBuV/) (dBuv/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 34.65 36.32 10.64 40.15 41.46 54.00 -12.54 Vertical
4874.00 33.65 36.32 10.64 40.15 40.46 54.00 -13.54 | Horizontal
Test mode: 802.11g Test channel: Highest Remark: Peak
Frequency Read Antenna Cable Preamp Level Limit Line Qvgr
(MH2) Level Factor Loss Factor (dBuV/m (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) ) (dB)
4924.00 48.94 36.58 10.70 40.08 56.14 74.00 -17.86 Vertical
4924.00 45.31 36.58 10.70 40.08 52.51 74.00 -21.49 | Horizontal
Test mode: 802.11g Test channel: Highest Remark: Average
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuVv/m (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) ) (dB)
4924.00 37.00 36.58 10.70 40.08 44.20 54.00 -9.80 Vertical
4924.00 35.69 36.58 10.70 40.08 42.89 54.00 -11.11 | Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.

Shenzhen Zhongjian Nanfang Testing Co., Ltd. Project No.: CCISE1606031
No. B-C, 1/F., Building 2, Laodong No.2 Industrial Park, Xixiang Road,

Bao’an District, Shenzhen, Guangdong, China

Telephone: +86 (0) 755 23118282 Fax: +86 (0) 755 23116366 Page 110 of 115




CCIS

Report No: CCISE160603102

Test mode: 802.11n(H20)

Test channel: Lowest

Remark: Peak

Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuV/m) (dBuv/m) Limit Polar.
(dBuVv) (dB/m) (dB) (dB) (dB)
4824.00 44.62 36.12 10.60 40.22 51.12 74.00 -22.88 Vertical
4824.00 44.32 36.12 10.60 40.22 50.82 74.00 -23.18 | Horizontal
Test mode: 802.11n(H20) Test channel: Lowest Remark: Average
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuV/m) (dBuv/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4824.00 34.25 36.12 10.60 40.22 40.75 54.00 -13.25 Vertical
4824.00 34.10 36.12 10.60 40.22 40.60 54.00 -13.40 | Horizontal
Test mode: 802.11n(H20) Test channel: Middle Remark: Peak
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MHz) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 47.19 36.32 10.64 40.15 54.00 74.00 -20.00 Vertical
4874.00 44.47 36.32 10.64 40.15 51.28 74.00 -22.72 | Horizontal
Test mode: 802.11n(H20) Test channel: Middle Remark: Average
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuV/m) (dBuv/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 36.52 36.32 10.64 40.15 43.33 54.00 -10.67 Vertical
4874.00 34.21 36.32 10.64 40.15 41.02 54.00 -12.98 | Horizontal
Test mode: 802.11n(H20) Test channel: Highest Remark: Peak
Frequency Read Antenna Cable Preamp Level Limit Line O_vgr
(MHz) Level Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4924.00 48.60 36.58 10.70 40.08 55.80 74.00 -18.20 Vertical
4924.00 45.21 36.58 10.70 40.08 52.41 74.00 -21.59 | Horizontal
Test mode: 802.11n(H20) Test channel: Highest Remark: Average
Frequency Read Antenna Cable Preamp Level Limit Line O_ve_r
(MH2) Level Factor Loss Factor (dBuV/m) (dBuv/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4924.00 36.80 36.58 10.70 40.08 44.00 54.00 -10.00 Vertical
4924.00 36.78 36.58 10.70 40.08 43.98 54.00 -10.02 | Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test mode: 802.11n(H40)

Test channel: Lowest

Remark: Peak

Erequenc Read Antenna Cable Preamp Level Limit Line Over
(I\?IHZ) Y Level Factor Loss Factor (dBuV/m) (dBuv/m) Limit Polar.
(dBuVv) (dB/m) (dB) (dB) (dB)
4844.00 44.35 36.19 10.61 40.19 50.96 74.00 -23.04 Vertical
4844.00 43.88 36.19 10.61 40.19 50.49 74.00 -23.51 | Horizontal
Test mode: 802.11n(H40) Test channel: Lowest Remark: Average
Read Antenna Cable Preamp Lo Over
Fr((e&li'ezr)]cy Level Factor Loss Factor ( dll_;,i\\//e}lm) I(_érgg\l/_/lx Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4844.00 35.26 36.19 10.61 40.19 41.87 54.00 -12.13 Vertical
4844.00 34.63 36.19 10.61 40.19 41.24 54.00 -12.76 | Horizontal
Test mode: 802.11n(H40) Test channel: Middle Remark: Peak
Frequency Readl Antenna Cable Preamp Level Limit Line O_ve_r |
(MHz) Leve Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 43.50 36.25 10.64 40.17 50.22 74.00 -23.78 Vertical
4874.00 43.94 36.25 10.64 40.17 50.66 74.00 -23.34 | Horizontal
Test mode: 802.11n(H40) Test channel: Middle Remark: Average
Read Antenna Cable Preamp Lo Over
Fr?&lﬁezr;cy Level Factor Loss Factor ( dIE_ai\\//ellm) I(‘('jné:j\ll‘/'gs Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4874.00 33.65 36.25 10.64 40.17 40.37 54.00 -13.63 Vertical
4874.00 33.71 36.25 10.64 40.17 40.43 54.00 -13.57 | Horizontal
Test mode: 802.11n(H40) Test channel: Highest Remark: Peak
Frequency Readl Antenna Cable Preamp Level Limit Line O_vgr |
(MHz) Leve Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4904.00 44.68 36.51 10.69 40.10 51.78 74.00 -22.22 Vertical
4904.00 44.13 36.51 10.69 40.10 51.23 74.00 -22.77 | Horizontal
Test mode: 802.11n(H40) Test channel: Highest Remark: Average
Frequency Readl Antenna Cable Preamp Level Limit Line O_ve_r |
(MHz) Leve Factor Loss Factor (dBuV/m) (dBuV/m) Limit Polar.
(dBuV) (dB/m) (dB) (dB) (dB)
4904.00 34.58 36.51 10.69 40.10 41.68 54.00 -12.32 Vertical
4904.00 34.64 36.51 10.69 40.10 41.74 54.00 -12.26 | Horizontal
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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