Microtest

st 0 4
FCCID: 2ASTM-TB
Date of issue: Apr. 11, 2019

Report Number: MTi190408E040

Sample Description: Smart Light Bulb

Model(s): TB95, TB81C, TB81W, TB82, TB84, TB85, TB91C, TB91W,
TB92, TB94, TB21C, TB21W, TB22, TB24, TB25, TBO1,
TB02, TB03, TB04, TB05, TB06, TB0O7, TB08, TB09, TB10,
TB11, TB12

Applicant: Shenzhen Sowye Technology Co., Ltd

Address: 2nd Floor, A9 Building, Longwangmiao Industrial Building,
East District, Baishixia Community, Fuyong Street,
Shenzhen

Date of Test: Jan. 06, 2019 to Apr. 08, 2019

Shenzhen Microtest Co., Ltd.
http://www.mtitest.com

This test report is valid for the tested samples only. It cannot be reproduced except in full without prior written consent of Shenzhen Microtest
Co., Ltd.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China


http://www.mtitest.com/

1

4
5

Microtest

O

- Page 2 of 55 - Report No.: MTi190408E040

Table of Contents
GENERAL INFORIMATION ... c.tuititeitereerereeresressesessesassessesessessssessssessessssessssessssasssssssssssssssssssssssessssessssssssssssssssssssssassasssses 5

1.1 DESCRIPTION OF EUT .etiiiieiiiiiiiiit e e ettt e e e e e ettt e e e e e e e e atta e e e e e e e e asabeeeaaeeaassstasaaaasaasssbasaeassasannsaasaaasseananssanseassennnnses 5
1.2 OPERATION CHANNEL LIST....
1.3 TEST CHANNEL LIST 1uuttttteeeeseeseutuureeeseessasussseesesssssssssseneeessasssssssseeesssssassssseessssssasssssesssssssnssssesseessssssssessessssssssssnseesssesnnnses 6
1.4 ANCILLARY EQUIPIMENT LIST 1uuuuuuuuuuuuuenenunanenenanansnasannnssnnnssssnensssnasnssssssnsssssnsssnsssnsnnnsnsnsnsssnsnsnsnsnsnsssnnnssnnssnnsnnsssnsnnsnnnnnnnnnnns 6
1.5 DESCRIPTION OF SUPPORT UNITS 1.uieieieeeseiesasesesesesesesesesesasesasasasasasssasasnsnnasnnnsnsnsnnnsnnnnnnnsnsnnnnnnnnnnnnnsnnnnnnnnnnnnnnnnnnnnnnnnnnnnnne 6

SUMMARY OF TEST RESULTS ...iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiisiiissssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 8
TEST FACILITIES AND ACCREDITATIONS .....cccctttttttiiiiiiiiiiiiiiiieiiiiiiiiiiiiiieiieiieiiiiiieieieieeiiieeieiieiieieeeeeeeeeeeeteeeeeeeeeeeeeeeeeen 9

3.1 TEST LABORATORY ...uuuuuuuuuuuuuuennnnnnnnnennnananenennnnnnnnnennnnnnnnsnsnnnnsnnnnnnnsnnnnnnnssnnsnnnsnsnnnsnnnsnsnnsnnsnnnnnnnnnssnnnnsnnnnnnnnnnnnsssnnnnnnnnnnnnnnn 9
3.2 ENVIRONMENTAL CONDITIONS «..uvtttteeeeeeasnsrereeeesessasreseesessssasssssessessssasssssessesssassssssesessssessssssssesssssssssssssessssssnnssnsesessessanns 9
3.3 MEASUREMENT UNCERTAINTY 1.uuuttttteeeeeasusreeeeeesessasseneeseesssasssssessessssasssssessessssssssssessesssessssssssessssssssssnssesssssssnssnseeessessnsns 9
3.4 TEST SOFTWARE «..uttttteeeeseesutrteeeeeeessassseseaeesssssssssaseesssassssssnseeesssssassssseeesssssasssssesesssssnsssssesseesssssssssenseessensnsssnseeessesnnnses 9

EQUIPMENT LIST
TEST RESULT .......

5.1 ANTENNA REQUIREMENT «..tttteeuttteesutaeessuteeessseeeesusaeessuseessssseeessassssesssseeessssesessnssssessssseesssseeessnnssessssseeesssssesssssseessnseees
5.1.1  Standard re@QUITEIMENT.............ccooeeeeeeeeeee et ettt e e e e e ettt e e e e e e ettt e aaaaeeestsesaaaaeesssssssaaaseeesasssssesaaeeaias
LT O U Vo 1 (=1 0 Lo PPN
5.2 PEAK OUTPUT POWER ..ceetiuttteeesuteteesunreessauseeeesseeesasseeesanseeessnsesesanssseesanseeessnsesesanssseesanseeessnsseessnnseeesanseeessnsseessnnseeessnees
2 R N [ 1 PP SPPUPRPII
LT - Xy AT =1 1 Vo PN
I B [-X o] (o Yol =l 1] (=2 USSP UUPRN
I [ =X | L TSP
5.3 POWER SPECTRAL DENSITY ...tteeeutteeesuuteeesnureeesssueessseeeesasseesssseeessasssessasseessssssssssssseessssesssssseessssssesssssseessnssesssnsseesnnees
531 Limit.eeeieeeeeeeeee,
5.3.2 Test Setup...........
5.3.3  Test Procedure.... ..
T N [ o1V [ XS
5.4 CONDUCTED EMISSION ... uttttteeeeeautetteeeeeesauseeteeeesesaaaseeaeeeesesaanseeaeeaeaesaaaseeaeeeeeesaasaseeeeeaesaaasnsbeeeeeesaannbeeeeeessanannraeaeas
L B I 1 1 3N
BT - Xy A Y=3 1 |« N
R B B [ o] (o Yol 1] -2 U U RPN
N [ a4 Y1 [ TSRS
5.5 RADIATED SPURIOUS ....vteeiutteeeeuttteeaunreessauseeeasaseeesssseeesnseeesanseeesasnseeesanseeeaansesesanseeesanseeesannseessnnseeesanneeessnsseesannseeessnnnes
T R N 1o 11 SO RPTOPPPUPPRPII
LT T - X T=3 1 o N
T B [-X o] (o Yol 1] (-2 USRS
5.5.4 Testresults
554.1 Radiation emission
5.5.4.2  Band edge - radiated
5.5.4.3 Spurious Emission in Restricted Band 3260MHz-18000MHZ ...........ccueeeeceeeeeciiseeiieeeesiieeessisesessisesassisenaens 34
5.6 BAND EDGE = CONDUCTED ...tteeeuttreesusreessaureeeasseressasseessanseeessnsesessansseesanseesssnsssesannsseesanseeessnsseesssnseeessnneeessnsseessnnseeessnees
O R N [ 11 SO PP TSPPPUPPPII
BT ST - Xy T=3 1 o N
I N B [-X o] (o Yol 1] (-2 UUPRN
N [ =X | L TSP UUPPN
5.7 DB BANDWIDTH ..veeeiueteeeeautreeesuteeesuteeeaauseeesauneeessnseesaasseeesanseeessasseesaanseeesanseeesanbeeesannseeesanseeeeansaeesannneessasseeeennseeesannees
A B N [ 1 PP RPPPPUPPRPPII
5.7.2 Testsetup...........
5.7.3  Test procedure....
5.7.4  Testresults..........ooueeeeeecccuvennnnn.n.
5.8 SPURIOUS RF CONDUCTED EMISSIONS
2 R 00T} (o) s 1o I Yol =3 N1 1 OSSPSR
5.8.2  MEASUIING INSEIUMENTS ...ttt sasasasssaaasasssasnsssasssssnsssnsnsnsnsnnnen

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

. . - Page 3 of 55 - Report No.: MTi190408E040
s 0 e
TR T0C T [-X Y Y -2 17 ¢ N 49
N [ o o ol =T [ - S 49
T S [ 21V XSRS 49
PHOTOGRAPHS OF THE TEST SETUP........ciiittiitiiiiiiitiiittiiiiniiietniiiintiteesaeiiiiittttesssssiissttessssssssssssteessssssssssssesssssssssssss 53
PHOTOGRAPHS OF THE EUT .....ciiiiiiiiiiiiiiiiiiiiinniiiiiiiiiieniiiiiiieiieesssiiiietimesssssiisssttesssssssisssttesssssssssssstesssssssssssssesssssssssssss 55
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest
2 4

Applicant’'s name:

Address:

Manufacture's Name:

Address:

Product name:

Trademark:

Model name:

Serial Model

Standards:

Test Procedure:

- Page 4 of 55 - Report No.: MTi190408E040

Test Result Certification

Shenzhen Sowye Technology Co., Ltd

2nd Floor, A9 Building, Longwangmiao Industrial Building, East District,
Baishixia Community, Fuyong Street, Shenzhen

Shenzhen Sowye Technology Co., Ltd

2nd Floor, A9 Building, Longwangmiao Industrial Building, East District,
Baishixia Community, Fuyong Street, Shenzhen

Smart Light Bulb

N/A

TB9S

TB81C, TB81W, TB82, TB84, TB85, TBI91C, TB91W, TB92, TB94,
TB21C, TB21W, TB22, TB24, TB25, TBO1, TB02, TB03, TB04, TBO5,
TB06, TBO7, TBO8, TB09, TB10, TB11, TB12

FCC Part 15.247

ANSI C63.10-2013
KDB 558074 D01 DTS Meas Guidance v05r01
KDB 174176 D01 Line Conducted FAQ v01r01

This device described above has been tested by Shenzhen Microtest Co., Ltd. and the test results show that the
equipment under test (EUT) compliance with the FCC requirements. And it is applicable only to the tested

sample identified in the report.

Tested by:

Reviewed by:

Approved by:

Tel:(86-755)88850135

Fax: (86-755) 88850136

e/

Demi Mu Apr. 08, 2019
ey
Blue Zheng Apr. 11, 2019
- I }
,_—grhgﬂ i// O e
Smith Chen Apr. 11, 2019

Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China


https://apps.fcc.gov/kdb/GetAttachment.html?id=REAJXgAL22bcKwWcnSL%2FQA%3D%3D&desc=174176%20D01%20Line%20Conducted%20FAQ%20v01r01&tracking_number=34866

Microtest

. . - Page 5 of 55 - Report No.: MTi190408E040
st 0 4

1 General information
1.1 Description of EUT

Product name: Smart Light Bulb

Model name: TB95

TB81C, TB81W, TB82, TB84, TB85, TB91C, TB91W, TB92,
Serial Model: TB94, TB21C, TB21W, TB22, TB24, TB25, TBO1, TB02, TB03,

TB04, TBO5, TBO6, TBO7, TBO8, TB09, TB10, TB11, TB12

All the model are the same circuit and RF module, except the
appearance and model No..

Model difference:

802.11b/g/n20:2412~2462 MHz

Operation frequency:
802.11n40:2422~2452 MHz

IEEE 802.11b : DSSS (DBPSK, DQPSK, CCK)
Modulation type: IEEE 802.11g/n (HT20/HT40) : OFDM

(64QAM, 16QAM, QPSK, BPSK)

802.11b:11/5.5/2/1 Mbps
802.119:54/48/36/24/18/12/9/6Mbps
802.11n(20MHz) use 800 ns Gl:

65.0/58.5/52.0/39.0/26.0/19.5/13.0/6.5 Mbps (MCS0~MCS?7)
802.11n(40MHz) use 800 ns Gl:

13.5/27/40.5/54/81/108/121.5/135Mbps

Bit Rate of transmitter:

Antenna type: PCB Antenna
Antenna gain: 2dBi
Max. output power: 12.87dBm
Power supply: AC 120V/60Hz
Battery: N/A
Adapter information: N/A
Hardware version: O1E
Software version: V1.2
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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1.2 Operation channel list
Channel List for 802.11b/g/n(20)
Channel Frequency (MHz) Channel Frequency (MHz)
01 2412 07 2442
02 2417 08 2447
03 2422 09 2452
04 2427 10 2457
05 2432 11 2462
06 2437 \ \
Channel List for 802.11n(40)
Channel Frequency (MHz) Channel Frequency (MHz)
03 2422 07 2442
04 2427 08 2447
05 2432 09 2452
06 2437 \ \
1.3 Test channel list
Channel List for 802.11b/g/n(20)
Channel Channel Frequency (MHz)
Low 01 2412
Middle 06 2437
High 11 2462
Channel List for 802.11n(40)
Channel Channel Frequency (MHz)
Low 03 2422
Middle 06 2437
High 09 2452
1.4 Ancillary equipment list
Equipment Model S/N Manufacturer Certificate type
Base / / / /

1.5 Description of Support Units

The EUT has been tested as an independent unit together with other necessary accessories or support
units. The following support units or accessories were used to form a representative test configuration

during the tests.

Item Equipment Brand Maodel/Type No. Series No. Note
/ / / / / /
/ / / / / /
Note:

Tel:(86-755)88850135

Fax: (86-755) 88850136
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(1)The support equipment was authorized by Declaration of Confirmation.
(2)For detachable type 1/0O cable should be specified the length in cm in ¥ Length s column.
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2 Summary of Test Results

Test procedures according to the technical standards:

No. Standard Section Test Item Result Remark
1 15.203 Antenna Pass
Requirement
2 15.247 (b) Peak Output Power Pass
Power Spectral
3 15.247 (e) Density Pass
4 15.207 Conducted Emission Pass
5 15.247 (d) & 15.209 | Radiated Spurious Pass
Emission
6 15.205 Band Edge Emission Pass
15.247 (a)(2) 6dB Bandwidth Pass
Spurious RF
8 15.205 Conducted Pass
Emissions
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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3 Test Facilities and Accreditations

3.1 Test laboratory

Test Laboratory Shenzhen Microtest Co., Ltd

No0.102A & 302A, East Block, Hengfang Industrial Park, Xingye
Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

FCC Registration No.: FCC Registration No.: 448573

Location

3.2 Environmental conditions

Temperature: 15°C~35°C
Humidity 20%~75%

Atmospheric pressure 98kPa~101kPa

3.3 Measurement uncertainty

The reported uncertainty of measurement y + U - where expended uncertainty U is based on a standard

uncertainty multiplied by a coverage factor of k=2 providing a level of confidence of approximately 95
%

No. ltem Uncertainty
1 Conducted Emission Test +1.38dB
2 RF power, conducted +0.16dB
3 Spurious emissions, conducted +0.21dB
4 All emissions, radiated(<1G) +4.68dB
5 All emissions, radiated(>1G) +4.89dB
6 Temperature +0.5°C
7 Humidity +2%

3.4 Test software

Software ]
Manufacturer Model Version
Name
RF Test System Farad LZ-RF Lz Rf 3A3
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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4 Equipment list
Equipment Equipment Manufactur : Calibration
No. Name er Model Serial No. date Due date
Spectrum .
MTI-EQ01 Analyzer Agilent E4407B | MY41441082 | 2018/09/18 | 2019/09/17
MTI-E003 Spectrum R&S ESCI MTI-E003 | 2018/09/18 | 2019/09/17
Analyzer
MTI-E004 | EMI Test Receiver ROhdaefz‘SChW ESPI 1000314 | 2018/09/18 | 2019/09/17
MTI-E006 Broadband | .\ abeck | VULB916 872 2018/09/18 | 2019/09/17
antenna 3
MTI-EQ07 Horn antenna schwarabeck 53%3912 1201 2018/09/18 | 2019/09/17
MTI-E014 amplifier America 8447D | 3113A06150 | 2018/09/18 | 2019/09/17
Conduction
MTI-E015 | Immunity Signal | Schloder | CDG6000 126A11§43/ 20| 2018/09/18 | 2019/09/17
Generator
Coupled
MTI-EOQ16 decoupling Schloder CND A2210332/20 2018/09/18 | 2019/09/17
M2/M3 15
network
MTI-E034 amplifier Agilent 8449B | 3008A02400 | 2018/09/18 | 2019/09/17
MTI-E037 | Atificial power | g0 o beck | NSLK812 4841 2018/09/18 | 2019/09/17
network 7
MTI-E040 Sa'fr’gf;';“e”: Agilent NOO20A | MY49100060 | 2018/09/18 | 2019/09/17
MTI-E041 | Signal generator Agilent N5182A | MY49060455 | 2018/09/18 | 2019/09/17
MTI-E042 Ar;ae'gg;'t%?a' Agilent E4421B | GB40051240 | 2018/09/18 | 2019/09/17
MTI-E043 Power sensor Dare RPR3006 | 16100054SN | 5418/09/18 | 2019/09/17
Instruments W 016
MTI-E047 10dB attenuator Mini-Circuits | UNAT-10+ 15542 2018/09/18 | 2019/09/17
MTI-E049 spectrum Rohde&schw | -qp 29 100019 2018/09/18 | 2019/09/17
analyzer arz
MTI-E050 PSG Signal Agilent E8257D | MY46520873 | 2018/09/18 | 2019/09/17
generator
Active Loop EMZB
MTI-EO061 Antenna 9kHz - Schwarzbeek 00044 2018/09/18 | 2019/09/17
1519 B
30MHz
Chengdu
MTI-E052 18-40GHz step Micro | Z-NAT18- | 1608001 | 2018/00/18 | 2019/00/17
amplifier 40G-21
Technology
MTI-E053 | 15-40G Antenna | Schwarzbeek BBHOAg” BBH’;217°5 2018/09/18 | 2019/09/17
MTI-E058 A”':'}Z'S\'/ POWer | schwarzbeck NS'-;<812 4841 2018/09/18 | 2019/09/17
Note: the calibration interval of the above test instruments is 12 months and the calibrations are traceable to
international system unit (SI).

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
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5 Test Result

5.1 Antenna requirement
5.1.1 Standard requirement

15.203 requirement: For intentional device, according to 15.203: an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device

5.1.2 EUT Antenna

The EUT antenna is PCB antenna (2dBi). It comply with the standard requirement. In case of
replacement of broken antenna the same antenna type must be used.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.2 Peak output power
5.2.1 Limit
FCC Part15 Subpart C
) o Frequency Range
Section Test Item Limit Result
(MHz)
15.247(b)(3) Peak output | 4 it or 30dBm 2400-2483.5 Pass
power
5.2.2 Test setup
EUT Power
meter
5.2.3 Test procedure
The EUT was directly connected to the Power meter.
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen,

Guangdong, China
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5.2.4 Test results
802.11b
Maximum Peak Conducted
Frequency oo
Test Channel Limit (dB
(MHz) Output Power(dBm) imit (dBm)
CHO1 2412 12.87 30
CHO6 2437 12.00 30
CH11 2462 12.34 30
802.11g
Maximum Peak Conducted
Frequency -
Test Channel L B
(MHz) Output Power(dBm) imit (dBm)
CHO1 2412 10.89 30
CHO6 2437 10.15 30
CH11 2462 9.29 30
802.11n20
Maximum Peak Conducted
Frequency -
Test Channel
(MH2) Output Power(dBm) Limit (dBm)
CHO1 2412 10.05 30
CHO6 2437 9.68 30
CH11 2462 9.73 30
802.11n40
Maximum Peak Conducted
Frequency o
Test Channel Limit (dB
(MHz) Output Power(dBm) imit (dBm)
CHO03 2422 6.02 30
CHO06 2437 6.13 30
CHO09 2452 6.13 30

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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5.3 Power spectral density

5.3.1 Limit
FCC Part15 Subpart C
Section Test Iltem Limit Frequency Range Result
(MHz)
15.247 Power Spectral Densit 8 dBm 2400-2483.5 Pass
' P y (in any 3kHz) '
5.3.2 Test Setup
EUT SPECTRUM
ANALYZER

5.3.3 Test Procedure

a. The EUT tested system was configured as the statements of 2.1 unless otherwise a special
operating condition is specified in the follows during the testing.

Set analyzer center frequency to DTS channel center frequency.

Set the span to 1.5 times the DTS channel bandwidth.

Set the RBW = 3 kHz.

Set the VBW = 3 x RBW.

Detector = peak.

-~ 0® oo @

Sweep time = auto couple.

° Q@

Trace mode = max hold.

Allow trace to fully stabilize.
j. Use the peak marker function to determine the maximum amplitude level.
k. If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China
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802.11b

Frequency

Power Density
(dBm/3kHz)

Limit
(dBm/3kHz)

Result

2412 MHz

-9.912

8

Pass

2437 MHz

-9.584

8

Pass

2462 MHz

-9.571

Pass

TX CHO1

TX CHO6

SENEEINT PN

(8 AF . E T
-enter Freq 2.412000000 GHz

Agilant Spectrum Analyzer - Swept Sh
[ E

=

v
Frequency Frequency
Avg Type: LogP Avg T ; Lag-Fi
R i TigFrecRun  AuglHold» 10010 enter Freq 2437000000 8Hz T [\ riecrin  Avalratas oo,
IFGainLow Arten: 12 48 IFGaincl ow Anen: 10 4B
el Oset05 dB Mkr1 2.412 83 GHz AutoTune RefOfeet06 dB Mkri 2.436 33 GHZ] Auto Tune
{95y Rer 0.56 dBm -9.912 dBm [y Ref 0.28 dBm -9.584 dBn
'y Center Freq) ) Center Freg|
} 2412000000 GHzlf | 2 i | 2.437000000 GH]
l
s
Start Freq)| Start Freg|
2.402000000 GHz| 2427000000 GHz|
> stopFreglf || Stop Freg)|
2422000000 GHz] 2.447000000 GHz]
CF Step| CF Step
2000000 MHz| 2.000000 MHz|
|Aute Man| Aute Man|
5 o
Freq Offset| Freq Offset|
0 Hz| 0 Hzj
Eer 8
Center 2.41200 GHz Span 20.00 MHz, Center 2.43700 GHz Span 20.00 MHz|
#Res BW 3.0 kHz #VEW 10 kHz Sweep 45.52 ms (601 pts) HiRes BIY 3.0 kHz HVBW 10 kHz Sweep 45.52 ms (601 pts)
L F EF SENSEINT. A ALIGH CFF 0207 10P4 Mar L3, 2015 Frequency
Avg Type: LogP TRACE
onter Freq 24620000006Kz 7 ., v T Lower
IFGainLow Arten: 10 48 °F
el Oset05 dB Mkr1 2.461 47 GHz AutoTune
(g gerey_ Rer 0.05 aBm -9.571 dBm
[ Center Freq)
1 2452000000 GHz]
. !
Start Freq)|
. 2452000000 GHz|
o Stop Freq|
2472000000 GHz]
520
i CF Step|
2000000 MHz|
Man
a0
- Freq Offset|
0 Hz|
20
Center 2.46200 GHz Span 20.00 MHz
#Res BW 3.0 kHz HYBW 10 kHz Sweep 45.52 ms (801 pts]
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802.11g

Frequency Power Density Limit Result
(dBm/3kHz) 8(dBm/3kHz)
2412 MHz -12.420 8 Pass
2437 MHz -13.425 8 Pass
2462 MHz -13.566 8 Pass
L AF EFES SENSEINT. A LICK CFF Fi ABALICH CFF Frequency
enter Freq 2.412000000 G']tlg:mdn — Trig-Free Run a\l':‘gzlp‘r;:.;‘g’:;vﬂn requency A‘,“,;‘.Jmm*;;"
IFGain:Low Arten:  di Auto Tune|
Mkr1 2.417 75 GHZ Auto Tune Mkr1 2.440 B8 GHZ
19 mran Rer oo dBm 12.420 dBm gy Ref .73 dBm £13.425 dBm)
‘ Center Freq| ‘ . Center Fregj
1=t 2412000000 GHz ° 2.437000000 GHz]
. | 2
Start Freq)| StartFreq)|
- | | | 2399500000 GHzlf || .. 2424600000 GHz]
1 . | 1
o | stop Freqgf| [| StopFreq|
2424500000 GHz| o 2.449500000 GHz|
520 &
. cFstep|| [} .-~ CF Step
2500000 MHz| 2500000 MHz|
Man |Auto Man
. -
o Freq Offset| . Freq Offset|
0 Hz| 0 Hz
120 :
Centter 2.41200 GHz Span 25.00 MHz Center 2.43700 GHz Span 25.00 MHz,
#Res BW 3.0 kHz #VBW 10 kHz Sweep 56.88 ms (601 pts] HiRes BW 3.0 kHz #VBW 10 kHz Sweep 56.88 ms (601 pts)
;u T SENSEINT. - L'[\'-CI'ZV\;I" 03 src‘;:(;wa is Fraqusncy
enter Freq 2.462000000 Gpl;lg:m‘- — Trg Free Run T on ,7
(FGalmLow Atten: 3 di AutoTunel
MKr1 2.467 63 GHZ]
fogeen Ref 5.7 dBm -13.566 dBm
‘ . ‘Center Freq|
e 2452000000 GHz
- StartFreq|
2.448500000 GHz|
|
Stop Freq|
2474500000 GHz|
5
@ CF Step
2 500000 MHz|
. Auto Man
Py Freq Offset|
0 Hz|
Center 2.46200 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 56.88 ms (601 pts]
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802.11n20

Frequency

Power Density
(dBm/3kHz)

Limit
8(dBm/3kHz)

Result

2412 MHz

-13.828

8

Pass

2437 MHz

-15.163

8

Pass

2462 MHz

-12.991

8

Pass

TX CHO1

TX CHO6

Tel:(86-755)88850135

Fax: (86-755) 88850136

RL RF EFES SENIEINT e CFF F AL RF S SEMSE INT AhALIEN CFF 07:04 53 P Mex F
enter Freq 2.412000000 GHz Avg Type: Log-Per requency [center Freq 2.437000000 GHz Aug Type: Log-Prr » requency
PO Wi o Tt Frae Run AvglHold:> 1001100 pis: 2 RD: Wils (53 1M 4l BN et
IFGainLow Atten: 6 48 SETE EPPEE IFGalnLow Atten:§ dB 1
Auto Tune| Auto Tune
e OTast 05 dB MKr1 2.403 54 GHZ| et Omeet05 4B Mkr1 Z.431 33 GHZ]
19 gaiaiy Ref -3.56 dBm -13.828 dBm| o gy Ref 4.50 dBm -15.163 dBm|
. ‘Center Freq| ' Center Freq|
ve 2412000000 GHzfl [} 4 2.437000000 GHz|
- 24
StartFreq| StartFreq|
- 2.309500000 GHzl § 2424500000 GH|
Stop Freq| e T 1 StopFreq|
2424500000 GHzlf || 2443500000 GH]
. 51
s CF Step| R CF Step
2,500000 MHz| 2500000 MHz]
Man Buto Wan
- 18
o Freq Offsetf [} ., - FreqOffset]
0Hz] 0 H]
a5 e
ICenter 2.41200 GHz ‘Span 25.00 MHz Center 2.43700 GHz Span 25.00 MHz,
#Res BW 3.0 kHz #VEBW 10 kHz Sweep 56.88 ms (601 pts] HiRes BW 3.0 kHz #VBW 10 kHz Sweep 56.88 ms (601 pts)
[ T SCHICINT ALALICK P 0705 13 PR Mar 14, Z0UF. i
enter Freq 2.462000000 GHz Areg Type: Log-Pvr Akl oG requency
BHO: Wide (50 Trig: Free Run AvglHold:» 10071 s o
[FGainow — Attan:S 4B s FERE S
MKr1 2.466 00 GHZ Auto Tune
Ref Offaet 0.5 dB
j0dein  Ref -3.17 dBm -12.991 dBm)|
og
| ’ ‘ Center Freq|
a2 T T i 2462000000 GHz
StartFreq|
2.449500000 GHz]
Stop Freq|
. 2474500000 GHz]
53
. CF Step
2500000 MHz]
lAuto Man
. Freq Offset|
) 0Hz]
ICenter 2.46200 GHz Span 25.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 56.828 ms (601 pts)
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802.11n40

Frequency

Power Density
(dBm/3kHz)

Limit
8(dBm/3kHz)

Result

2422 MHz

-17.726

8

Pass

2437 MHz

-16.991

8

Pass

2452 MHz

-15.941

Pass

TX CHO3

TX CHO6

Aglent Spactrum Ana

#mo oo SEUSEINT Frequency AL TS Eil; JLALICh CF 07,23 3P4 e Frequancy
Avg T Avg Type: Log-P) T 3
2.422000000 G,,*.'.ﬁ T Trig: Free Run al’juzf enter Freq 2.437000000 GE,‘.E, o Trig: Free Run nf,}.aﬁ’wﬁ’m " TP ek
EGainlow © Atten:6 d FGalntow — Atten:6 d8 spFPPRR
Auto Tune| Auto Tune
Ref Offset05 08 Mkr1 2.419 53 GHz [ Mkr1 2.437 00 GHZ]
195k Ref 7.62 dBm -17.726 dBm (948 Ref 6.93 dBm -16.991 dBr|
‘ | ’ Center Freq| ’ Center Freq|
e T 1 2.422000000 GHz| = : 2.437000000 GHz
7R 221 :
StartFreq| StartFreq|
e 2.394500000 GHz, 2.409500000 GHz]
17 Stop Freq| StopFreq|
2.449500000 GHz] 2464500000 GH]
576 429
576 CFstep|f || . CF Step
5500000 MHz| 5.500000 MHz|
. lAuto Man Wan
o Freq Offset| a Freq Offset|
0Hz| 0 H]
07 sa
ICenter 2.42200 GHz Span 55.00 MHz Center 2.43700 GHz Span 55.00 MHz
#Res BW 3.0 kHz #VBW 10 kHz Sweep 125.1 ms (601 pts; LiRes BW 3.0 kHz #VBW 10 kHz Sweep 125.1 ms (601 pts

TX CH9

Agllent Spectrum Analyz:
[ B

i [
2.452000000 GHz
PHO:

Faot

[FGalniLow

SENEINT

Trig: Free Run
htten: 6 df

A
fvg Type: Log-Prr
AvglHold: 341100

TP FRRER

Frequency

fdkr1 2.452 00 GHz|

Auto Tune|

Offset0.5 dB

Ref d
10dB/dly  Ref 4.49 dBm
Log

-15.941 dBm)|

145

244

Center Freq|
2452000000 GHz|

StartFreq|
2424500000 GHz|

Stop Freq)|
2479500000 GHz|

CF Step

5500000 MHz
Man

jAuto

Freq Offset|
O Hz|

Center 2.45200 GHz
H#Res BW 3.0 kHz

#VEBW 10 kHz

Span 55.00 vHz!

Sweep 125.1ms (601 pts]
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5.4 Conducted emission
5.4.1 Limits
According to FCC Part 15.207(a) and KDB 174176 DO1 Line Conducted FAQ v01rO1.

Class B (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50 -5.0 56.00 46.00
5.0-30.0 60.00 50.00

Note
(1) The tighter limit applies at the band edges.
(2)The limit of " * " marked band means the limitation decreases linearly with the logarithm of the
frequency in the range.

5.4.2 Test setup

Vertical Reference
/ Ground Plane /Test Receiver

—~—— —
EUT S P
]

40cm

80cm
LISNh
| | | | | |

N T
\ Horizontal Reference
Ground Plane

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

from other units and other metal planes

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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O

5.4.3 Test procedure
a. EUT Operating Conditions

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

b. The following table is the setting of the receiver

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

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

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

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

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

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

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.4.4 Test results
EUT : Smart Light Bulb Model Name. : TB95
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
DC 5V from adapter AC ) .
Test Voltage 120V/60Hz Test Mode Normal link
70.0 dBu¥
\ FCC Part15C Conduction[QP]
60
3
5
50 7
1 peak
40 A
$ 8 n 2 AVG
30 \J i
20
10
0
10
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuv dB dBuv dBuv dB Detector Comment
1 * 0.1860 48.96 10.50 59.46 64.21 -4.75 QP
2 0.1860 29.60 10.50 40.10 5421 -14.11 AVG
3 0.2304  44.51 10.48 5499 6244 -745 QP
4 0.2304 27.04 10.48 37.52 5244 -14.92 AVG
5 0.2740  42.09 10.46 5255 61.00 -8.45 QP
6 02740 24.24 10.46 3470 51.00 -16.30 AVG
7 0.3180 37.74 10.44 48.18 5976 -11.58 QP
8 0.3180 22.46 10.44 32.90 4976 -16.86 AVG
9 0.9820 3352 10.37 4389 56.00 -12.11 QP
10 0.9820 2143 10.37 31.80 46.00 -14.20 AVG

11 141300 3345 10.89 4434 60.00 -1566 QP
141300 21.97 10.89 32.86  50.00 -17.14  AVG

—
r
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EUT Smart Light Bulb Model Name. TB95
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
. |DC 5V from adapter AC . :
Test Voltage 120V/60Hz Test Mode : Normal link
70.0 dBu¥
\ FCC Part15C Conduction(QF)
60
1
50 3
5 11
. ;
40 ) 3 ] pesk
F
g 1 AVG
30
10
20
10
0
10
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
17 0.1780 43.35 10.50 53.85 6458 -10.73 QP
2 0.1780 26.24 10.50 36.74 5458 -17.84 AVG
3 0.2340 38.61 1048 49.09 6231 -13.22 QP
4 0.2340 24.29 1048 3477 5231 1754  AVG
5 0.2779 3553 1046 4599 60.88 -1489 QP
6 0.2779 2149 1046 3185 50.88 -18.93 AVG
7 0.3260 31.61 1044 42.05 5955 -1750 QP
8 0.3260 17.13 1044 27.57 4955 -2198 AVG
9 2.1500 28.96 10.31 39.27  56.00 -16.73 QP
10 2.1500 12.92 10.31 23.23  46.00 -2277 AVG
11 13.9460  34.98 10.88 4586  60.00 -14.14 QP
12 13.9460 2549 10.88 36.37  50.00 -1363 AVG
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com

Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest

- Page 23 of 55 -

Report No.: MTi190408E040

i ik gl
EUT Smart Light Bulb Model Name. TB95
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : L
DC 5V from adapter AC . :
Test Voltage 240V/60Hz Test Mode : Normal link
800 dBu¥Y
f0
FCCRart15 ClazzB AC Conduction[QP]
60
50
i peak
40
AYG
Ell
20
10
0.0
0.150 05 (MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1~ 0.1740 4845 10.51 58.96  64.77 -5.81 QP
2 0.1740  34.81 10.51 4532 54.77 945 AVG
3 0.2180  45.50 10.49 55.99 62.89 -6.90 QP
4 0.2180  28.81 10.49 39.30 52.89 -13.59 AVG
5 0.2620  41.00 1047 5147 6137 -9.90 QP
6 0.2620 25.74 10.47 36.21 5137 -15.16  AVG
7 0.3500 35.15 10.43 4558 58.96 -13.38 QP
8 0.3500 21.34 10.43 31.77 4896 -17.19  AVG
9 0.7260 26.95 10.38 37.33 56.00 -1867 QP
10 0.7260  18.19 10.38 28.57 46.00 -1743 AVG
11 0.9820  32.73 10.37 43.10 56.00 -1290 QP
12 0.9820 1940 10.37 29.77 46.00 -16.23 AVG
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EUT Smart Light Bulb Model Name. TB95
Temperature : 26 °C Relative Humidity : 54%
Pressure : 1010hPa Phase : N
DC 5V from adapter AC . :
Test Voltage 240V/60Hz Test Mode : Normal link
80.0 dBu¥
70
_ \ FCCRart15 ClassB AC Conduction[QFP)
1
3
h
50 ;
peak
40 A 11
]
AVG
30 0
12
20
10
0.0
0.150 0.5 [MHz) 5 30.000
Reading Correct Measure-
No. Mk.  Freq. Level Factor ment Limit  Over
MHz dBuV dB dBuV dBuV dB Detector Comment
1~ 0.1740  45.04 10.51 55.55 6477 -9.22 QP
2 0.1740 28.64 10.51 39.15 5477 -15.62 AVG
3 0.2180  41.93 10.49 52.42  62.89 -1047 QP
4 0.2180  26.07 10.49 36.56 52.89 -16.33 AVG
5 0.2620 38.94 10.47 49.41 61.37 -11.96 QP
6 0.2620 23.20 10.47 33.67 51.37 -17.70 AVG
7 0.3520 31.51 1043 41.94 58.92 -16.98 QP
8 0.3520 14.40 1043 2483 4892 -2409 AVG
9 0.9820 3197 10.37 42.34 56.00 -13.66 QP
10 0.9820 17.64 10.37 28.01 46.00 -17.99 AVG
11 26900 28.21 10.27 38.48 56.00 -17.52 QP
12 2.6800 12.93 10.27 23.20 46.00 -22.80 AVG

Tel:(86-755)88850135
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5.5 Radiated spurious

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

followed.
Frequency Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
Spectrum Parameter Setting
Attenuation Auto
Start Frequency 1000 MHz
Stop Frequency 10th carrier harmonic
RB / VB (emission in restricted 1 MHz / 1 MHz for Peak, 1 MHz / 10Hz for
band) Average
Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~150kHz / RB 200Hz for QP
Start ~ Stop Frequency 150kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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5.5.2 Test setup

Radiated emission test-up frequency below 30MHz

Loop Antenna T

1-4m

am i
- — Amplifier
—
D'8|m Analyzer
e

Radiated emission test-up frequency 30MHz~1GHz

[ ] T
Turntable

Im to dm
Specirum \ EOT
Analyzer _D_ ]U.Em
I ]
| — —

Ground Plane —

Coazial Cable
Radiated emission test-up frequency above 1GHz
; Sl [
3m
Turntabl | 4m
\ [EuT \L —

1 ‘ I 1.5
15 A
L |
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5.5.3 Test procedure

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

b. The measuring distance of at 3 m shall be used for measurements at frequency up to 1GHz. For
frequencies above 1GHz, any suitable measuring distance may be used.

c. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter open
area test site. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The height of the equipment or of the substitution antenna shall be 0.8 m; the height of the test
antenna shall vary between 1 m to 4 m. Both horizontal and vertical polarizations of the antenna
are set to make the measurement.

e. For emission measurements above 1 GHz, the EUT shall be placed at a height of 1.5 m above the

- Page 27 of 55 - Report No.: MTi190408E040

floor on a support that is RF transparent for the frequencies of interest. Final measurements for the

EUT require a measurement antenna height scan of 1 mto 4 m.

f.  The initial step in collecting conducted emission data is a spectrum analyzer peak detector mode
pre-scanning the measurement frequency range. Significant peaks are then marked and then
Quasi Peak detector mode re-measured.

g. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the
EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

h. For the actual test configuration, please refer to the related Item —EUT Test photos.

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

5.5.4.1 Radiation emission

Below 30MHz
EUT : Smart Light Bulb Model Name : TB95
Relative Humidity: {52% Phase: H
Pressure: 1010 hPa Test Voltage : 1D§)\5/>/6gﬁrzn adapter AC
Test Mode : TX
Freq. Reading Limit Margin State
(MHz) (dBuV/m) (dBuVv/m) (dB) P/F
-- -- -- -- Pass
-- -- -- -- Pass
Note:

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

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

Limit line = specific limits(dBuV) + distance extrapolation factor.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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Between 30MHz — 1GHz
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All the modulation modes have been tested, the report only shows the worst mode.

The worst mode is 802.11b CHO1, the worst result was report as below:

EUT Smart Light Bulb Model Name TB95
Relative )
Humidity: 52% Phase: H
Pressure: 1010 hPa Test Voltage : ?200\5)/6{)?{? adapter AC
Test Mode TX+Charging
80.0 dBuV/m
70
60
FCC Class B 3M Radiation
50 |_
[
W
30 w
2
’ Ww
10
0o
30000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBuv/m dBuV/m dBuvim dB Detector
1 51.1209 27.68 -9.83 17.85 40.00 -22.15 QP
2 116.9495  37.63 -12.57 25.06 43.50 -1844 QP
3 159.7844  48.16 -14.06 34.10 4350 -940 QP
4 % 2049551 51.85 -11.55 40.30 4350 -320 QP
5 I 3199370 48.82 -8.21 40.61 46.00 -539 QP
6 | 4805276 47.49 -5.36 42.13 46.00 -3.87 QP
Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
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EUT . Smart Light Bulb Model Name : TB95
o hase. |
Pressure: 1010 hPa Test Voltage : 1D2%3>gga? adapter AC
Test Mode : TX+Charging
80.0  dBuV/m

70

60
FCC Clazz B 3M Hadiation

2 [

40
1 5 [
30
2 3
20 W
10
0.0
30.000 40 50 60 70 80 [(MHz) 300 400 500 600 70O 1000.000
Reading Correct Measure-
No. Mk. Freq. Level Factor ment Limit Over
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector

1 % 322025 48.38  -11.42 36.96 40.00 -3.04 QP
2 68.6310 36.85  -13.33 23.52 40.00 -1648 QP
3 100.9339 3549 -11.44 24.05 4350 -1945 QP
4 1 2028104 5098 -10.63 40.35 4350 -3.15 QP
5
6

3121794 42,96 -8.36 34.60 46.00 -1140 QP
508.2582 41.98 -5.94 36.04 46.00 -996 QP
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1G-25GHz
(1) All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).
(2) Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor

Note:
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(3) All other emissions more than 20dB below the limit.

Report No.: MTi190408E040

All the modulation modes have been tested, and the worst result was report as below:

For 802.11b
Frequency | Read Cable | Antenna | Preamp | Emission | Limits Margin | Remark Comment
Level loss Factor Factor Level
(MHz) (dBpVv) | (dB) dB/m (dB) (dBuV/m) | (dBuV/m) | (dB)
Low Channel (2412 MHZz)(802.11b)--Above 1G

4824.142 | 63.30 4.36 32.92 45.53 55.05 74.00 -18.95 Pk Vertical
4824.142 | 40.12 4.36 32.92 45.53 31.87 54.00 -22.13 AV Vertical
7236.343 | 60.09 5.02 37.63 45.56 57.18 74.00 -16.82 Pk Vertical
7236.343 | 43.52 5.02 37.63 45.56 40.61 54.00 -13.39 AV Vertical
4824.116 | 61.47 4.36 32.92 45.53 53.22 74.00 -20.78 Pk Horizontal
4824.116 | 43.06 4.36 32.92 45.53 34.81 54.00 -19.19 AV Horizontal
7236.124 | 63.08 5.02 37.63 45.56 60.17 74.00 -13.83 Pk Horizontal
7236.124 | 47.00 5.02 37.63 45.56 44.09 54.00 -9.91 AV Horizontal

Middle Channel (2437 MHZz)(802.11b)--Above 1G

4874.127 | 63.01 4.41 33.01 45.76 54.67 74.00 -19.33 Pk Vertical
4874.127 | 42.93 4.41 33.01 45.76 34.59 54.00 -19.41 AV Vertical
7311.242 | 60.28 5.02 37.68 45.59 57.39 74.00 -16.61 Pk Vertical
7311.242 | 47.01 5.02 37.68 45.59 44.12 54.00 -9.88 AV Vertical
4874.135 | 60.93 4.41 33.01 45.76 52.59 74.00 -21.41 Pk Horizontal
4874.135 | 48.56 4.41 33.01 45.76 40.22 54.00 -13.78 AV Horizontal
7311.041 | 59.78 5.02 37.68 45.59 56.89 74.00 -17.11 Pk Horizontal
7311.041 | 42.10 5.02 37.68 45.59 39.21 54.00 -14.79 AV Horizontal

High Channel (2462 MHZz)(802.11b)--Above 1G

4924.116 | 65.78 4.50 33.26 46.07 57.47 74.00 -16.53 Pk Vertical
4924.116 | 42.70 4.50 33.26 46.07 34.39 54.00 -19.61 AV Vertical
7386.246 | 60.71 5.02 37.78 45.77 57.74 74.00 -16.26 Pk Vertical
7386.246 | 44.47 5.02 37.78 45.77 41.50 54.00 -12.50 AV Vertical
4924.048 | 67.10 4.50 33.26 46.07 58.79 74.00 -15.21 Pk Horizontal
4924.048 | 46.69 4.50 33.26 46.07 38.38 54.00 -15.62 AV Horizontal
7386.134 | 60.79 5.02 37.78 45.77 57.82 74.00 -16.18 Pk Horizontal
7386.134 | 44.35 5.02 37.78 45.77 41.38 54.00 -12.62 AV Horizontal

Tel:(86-755)88850135

Fax: (86-755) 88850136

Web: http://www.mtitest.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China

E-mail: mti@51mti.com




Microtest

i )

5.5.4.2Band edge - radiated
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Note: (1) All Readings are Peak Value (VBW=3MHz) and AV Value (VBW=10Hz).
(2)Emission Level= Antenna Factor + Cable Loss + Read Level - Preamp Factor
(3) All other emissions more than 20dB below the limit.
Frequency Meter Cable | Antenna | Preamp | Emission Limits Margin | Detector | Comment
Reading | Loss Factor Factor Level
(MHz) (dBpVv) (dB) dB/m (dB) (dBpV/m) | (dBpuV/m) | (dB) Type
802.11b
2310.00 55.97 2.40 27.70 40.40 45.67 74 -28.33 Pk Horizontal
2310.00 43.95 2.40 27.70 40.40 33.65 54 -20.35 AV Horizontal
2310.00 58.18 2.40 27.70 40.40 47.88 74 -26.12 Pk Vertical
2310.00 42.15 2.40 27.70 40.40 31.85 54 -22.15 AV Vertical
2390.00 57.82 2.44 28.30 40.10 48.46 74 -25.54 Pk Vertical
2390.00 42.00 2.44 28.30 40.10 32.64 54 -21.36 AV Vertical
2390.00 56.81 2.44 28.30 40.10 47.45 74 -26.55 Pk Horizontal
2390.00 41.18 2.44 28.30 40.10 31.82 54 -22.18 AV Horizontal
2483.50 58.37 2.48 28.70 39.80 49.75 74 -24.25 Pk Vertical
2483.50 42.94 2.48 28.70 39.80 34.32 54 -19.68 AV Vertical
2483.50 58.84 2.48 28.70 39.80 50.22 74 -23.78 Pk Horizontal
2483.50 42.25 2.48 28.70 39.80 33.63 54 -20.37 AV Horizontal
802.11g

2310.00 58.53 2.40 27.70 40.40 48.23 74 -25.77 Pk Horizontal
2310.00 44.53 2.40 27.70 40.40 34.23 54 -19.77 AV Horizontal
2310.00 56.90 2.40 27.70 40.40 46.60 74 -27.40 Pk Vertical
2310.00 43.15 2.40 27.70 40.40 32.85 54 -21.15 AV Vertical
2390.00 57.70 2.44 28.30 40.10 48.34 74 -25.66 Pk Vertical
2390.00 41.73 2.44 28.30 40.10 32.37 54 -21.63 AV Vertical
2390.00 58.02 2.44 28.30 40.10 48.66 74 -25.34 Pk Horizontal
2390.00 44.19 2.44 28.30 40.10 34.83 54 -19.17 AV Horizontal
2483.50 58.44 2.48 28.70 39.80 49.82 74 -24.18 Pk Vertical
2483.50 44.02 2.48 28.70 39.80 35.40 54 -18.60 AV Vertical
2483.50 59.13 2.48 28.70 39.80 50.51 74 -23.49 Pk Horizontal
2483.50 42.14 2.48 28.70 39.80 33.52 54 -20.48 AV Horizontal
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i e
802.11n20
2310.00 57.69 2.40 27.70 40.40 47.39 74 -26.61 Pk Horizontal
2310.00 43.98 2.40 27.70 40.40 33.68 54 -20.32 AV Horizontal
2310.00 58.90 2.40 27.70 40.40 48.60 74 -25.40 Pk Vertical
2310.00 42.23 2.40 27.70 40.40 31.93 54 -22.07 AV Vertical
2390.00 57.47 2.44 28.30 40.10 48.11 74 -25.89 Pk Vertical
2390.00 42.02 2.44 28.30 40.10 32.66 54 -21.34 AV Vertical
2390.00 56.90 2.44 28.30 40.10 47.54 74 -26.46 Pk Horizontal
2390.00 42.17 2.44 28.30 40.10 32.81 54 -21.19 AV Horizontal
2483.50 57.61 2.48 28.70 39.80 48.99 74 -25.01 Pk Vertical
2483.50 42.76 2.48 28.70 39.80 34.14 54 -19.86 AV Vertical
2483.50 58.88 2.48 28.70 39.80 50.26 74 -23.74 Pk Horizontal
2483.50 42.20 2.48 28.70 39.80 33.58 54 -20.42 AV Horizontal
802.11n40
2310.00 59.33 2.40 27.70 40.40 49.03 74 -24.97 Pk Horizontal
2310.00 43.97 2.40 27.70 40.40 33.67 54 -20.33 AV Horizontal
2310.00 57.06 2.40 27.70 40.40 46.76 74 -27.24 Pk Vertical
2310.00 43.62 2.40 27.70 40.40 33.32 54 -20.68 AV Vertical
2390.00 57.93 2.44 28.30 40.10 48.57 74 -25.43 Pk Vertical
2390.00 42.54 2.44 28.30 40.10 33.18 54 -20.82 AV Vertical
2390.00 57.89 2.44 28.30 40.10 48.53 74 -25.47 Pk Horizontal
2390.00 44.08 2.44 28.30 40.10 34.72 54 -19.28 AV Horizontal
2483.50 58.64 2.48 28.70 39.80 50.02 74 -23.98 Pk Vertical
2483.50 44.07 2.48 28.70 39.80 35.45 54 -18.55 AV Vertical
2483.50 58.31 2.48 28.70 39.80 49.69 74 -24.31 Pk Horizontal
2483.50 42.65 2.48 28.70 39.80 34.03 54 -19.97 AV Horizontal
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5.5.4.3 Spurious Emission in Restricted Band 3260MHz-18000MHz
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All the modulation modes have been tested, and the worst result was report as below:

Frequency | Reading | Cable | Antenna | Preamp | Emission Limits Margin | Detector | Comment
Level Loss Factor Factor Level

(MHz) (dBuVv) (dB) dB/m (dB) (dBuV/m) | (dByV/m) | (dB) Type
3260 60.77 3.27 30.02 38.05 56.01 74 -17.99 Pk Vertical
3260 55.92 3.27 30.02 38.05 51.16 54 -2.84 AV Vertical
3260 61.81 3.27 30.02 38.05 57.05 74 -16.95 Pk Horizontal
3260 56.73 3.27 30.02 38.05 51.97 54 -2.03 AV Horizontal
3332 64.79 3.31 30.00 37.91 60.19 74 -13.81 Pk Vertical
3332 53.89 3.31 30.00 37.91 49.29 54 -4.71 AV Vertical
3332 63.39 3.31 30.00 37.91 58.79 74 -15.21 Pk Horizontal
3332 53.15 3.31 30.00 37.91 48.55 54 -5.45 AV Horizontal
17797 43.39 8.63 44.23 39.60 56.65 74 -17.35 Pk Vertical
17797 33.26 8.63 44.23 39.60 46.52 54 -7.48 AV Vertical
17788 43.93 8.63 44.23 39.60 57.19 74 -16.81 Pk Horizontal
17788 32.13 8.63 44.23 39.60 45.39 54 -8.61 AV Horizontal
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5.6 Band edge - Conducted
5.6.1 Limits

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated 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, provided the transmitter demonstrates compliance with the peak conducted power
limits. 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. Attenuation below the general limits specified in
§15.209(a) is not required. In addition, radiated emissions which fall in the restricted bands, as defined
in 815.205(a), must also comply with the radiated emission limits specified in 815.209(a) (see
§15.205(c)).

5.6.2 Test setup

EUT SPECTRUM
ANALYZER

5.6.3 Test procedure

a) Check the calibration of the measuring instrument using either an internal calibrator or a
known signal from an external generator.

b) Position the EUT without connection to measurement instrument. Turn on the EUT and
connect its antenna terminal to measurement instrument via a low loss cable. Then set it to
any one measured frequency within its operating range, and make sure the instrument is
operated in its linear range.

c) Set RBW to 100 kHz and VBW of spectrum analyzer to 300 kHz with a convenient frequency
span including 100 kHz bandwidth from band edge.

d) Measure the highest amplitude appearing on spectral display and set it as a reference level.
Plot the graph with marking the highest point and edge frequency.

e) Repeat above procedures until all measured frequencies were complete.

EUT OPERATION CONDITIONS

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

Test plots:
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Agilent Spectrum Analyzer - Swept SA
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Agilent Spectrum Analyzer - Swept SA
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802.11b: Band Edge, Right Side
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802.11g: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA

RL RF 50Q D SENSEINT| M BLIGH OFF 05:14:57 PM Mar 13, 2019 Fi
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802.11g: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA
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802.11n20: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
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802.11n20: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA
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802.11n40: Band Edge, Left Side

Agilent Spectrum Analyzer - Swept SA
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802.11n40: Band Edge, Right Side

Agilent Spectrum Analyzer - Swept SA
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5.7 6dB bandwidth

5.7.1 Limit
FCC Part15 Subpart C
) o Frequency Range
Section Test Item Limit Result
(MH2z)
. >= 500KHz
15.247(a)(2) Bandwidth _ 2400-2483.5 Pass
(6dB bandwidth)
5.7.2 Test setup
EUT SPECTRUM
ANALYZER

5.7.3 Test procedure

Set RBW= 100 kHz.

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

Trace mode = max hold.

Sweep = auto couple.

-~ ® a0 o p

Allow the trace to stabilize.
Measure the maximum width of the emission that is constrained by the frequencies associated

Q

with the two outermost amplitude points (upper and lower) that are attenuated by 6 dB relative to

the maximum level measured in the fundamental emission.

EUT Operation Conditions
The EUT tested system was configured as the statements of 2.4 unless otherwise a special operating
condition is specified in the follows during the testing.
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5.7.4 Test results
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EUT : Smart Light Bulb Model Name TB95
Temperature : |25 C Relative Humidity : [60%
) DC 5V from AC Adapter
Pressure : 1012 hPa Test Voltage 120V/60Hz
Test Mode TX b Mode /CHO1, CHO06, CH11
Frequency 6dB bandwidth Limit
Channel (MH2) (MH2) (kHz) Result
Low 2412 9.089 500 Pass
Middle 2437 9.545 500 Pass
High 2462 9.544 500 Pass
TXCHO1

Agilent Spectrum Analyzer - Occupied BW

RL RF S0@ DO SENSE:INT A BLIGH OFF 04:43:28 PM Mar 13, 2019
Center Freq 2.412000000 GHz Center Freq: 2.412000000 GHz Radio Std: None Frequency
T Trig:Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radie Device: BTS
10 dB/div Ref 10.00 dBm
iLog
oo Center Freq|
-10.0 2.412000000 GHz
200
300
0.0
500
500
-70.0
800
Center 2.412 GHz Span 40 MHz CFst
Res BW 100 kHz #VBW 300 kHz Sweep 5ms 4000000 M
Auto Man
Occupied Bandwidth Total Power 19.0 dBm
14.686 MHz Freqoffset
Transmit Freq Error 177.39 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 9.089 MHz x dB -6.00 dB
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TX CH 06
Agilent Spectrum Analyzer - Occupied BW
RL RF S0 DC SENSE:INT A\ ALIGH OFF 04:47:27 PM Mar 13, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radic Device:BTS
10 dBldiv Ref 10.00 dBm
iLog
oo V7 Center Freq|
-10.0 2.437000000 GHz
-20.0
300
-40.0
500 | .
500
700
800
Center 2.437 GHz Span 40 MHz CFst
Res BW 100 kHz #VBW 300 kHz Sweep 5ms 4000000 M
JAuto Man
Occupied Bandwidth Total Power 18.6 dBm
14.706 MHz Freqoffset
Transmit Freq Error 172.23 kHz OBW Power 99.00 % 0HZ
x dB Bandwidth 9.545 MHz x dB -6.00 dB
TXCH 11
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q@ DC SENSE:INT A\ ALIGH OFF 05:05:40 PM Mar 13, 2019
Center Freq 2.462000000 GHz | Center Freq: 2.462000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 30 dB Radic Device:BTS
10 dBldiv Ref 10.00 dBm
iLog ‘
o T CenterFreq|
-10.0 2.462000000 GHz
-20.0
300
-40.0
500 |
500
700
800
Center 2.462 GHz Span 40 MHz CFst
Res BW 100 kHz #VBW 300 kHz Sweep 5ms 4000000 M
JAuto Man
Occupied Bandwidth Total Power 18.2 dBm
14.726 MHz Freqoffect
Transmit Freq Error 189.62 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 9.544 MHz x dB -6.00 dB
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s3I0 e S0
EUT : Smart Light Bulb Model Name TB95
Temperature : |25 C Relative Humidity : [60%
) ) DC 5V from AC Adapter
Pressure 1012 hPa Test Voltage 120V/60Hz
Test Mode TX g Mode /CHO1, CHO6, CH11
Frequency 6dB bandwidth Limit
Channel (MH2) (MH2) (kHz) Result
Low 2412 16.33 500 Pass
Middle 2437 16.33 500 Pass
High 2462 16.02 500 Pass
TXCHO1
Agilent Spectrum Analyzer - Occupied BW
Ce';lLter Frec:F2.41;D0§::)0(D)[00 GHz _ $:nt£ EEEE%TWW‘)O&& Glnzli:f:om Rnfdil: ;ZZMrTZrnf = Frequency
#IFGain:Low - #A:én::io dB 9 | Radic Device:BTS
1005/ Ref 10.00 dBm
og
ooo H ! } e } Center Freq
100 2.412000000 GHz|
-20.0
:ADD .
:EDD
-70.0
-80.0
C:Q;eéuﬁ"‘:ozoini #VBW 300 kHz 3'3&1303" r:: aoonr Step)
Occupied Bandwidth Total Power 18.8 dBm puto Man
16.487 MHz Freqofset
Transmit Freq Error 153.41 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 16.33 MHz x dB -6.00 dB
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TX CH 06
Agilent Spectrum Analyzer - Occupied BW
RL RF S0 DC SENSE:INT A\ ALIGH OFF 05:10:23 PM Mar 13, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 30 dB Radic Device:BTS
10 dBldiv Ref 10.00 dBm
iLog
oo I Center Freq|
-10.0 2.437000000 GHz
-20.0
300
-40.0
500
500
700
800
Center 2.437 GHz Span 40 MHz CFSt
Res BW 100 kHz #VBW 300 kHz Sweep 5ms 4000000 M
JAuto Man
Occupied Bandwidth Total Power 18.3 dBm
16.475 MHz Freqoffect
Transmit Freq Error 125.38 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 16.33 MHz x dB -6.00 dB
TXCH 11

Agilent Spectrum Analyzer - Occupied BW
RF

M ALIGN OFF

PrMar 14, 2019

ICenter Freq 2.462000000 GHz

SENSEINT)
| Center Freq: 2.462000000 GHz

#IFGain:Low

Trig: Free Run Avg|Hold:>10/10
#Atten: 30 dB

155
Radio Std: None

Radic Device: BTS

10 dBldiv Ref 10.00 dBm

Frequency

iLog

0.00 |
-10.0

Center Freq,
2.462000000 GHz|

-200
-30.0

-40.0
-50.0

-60.0

-70.0

-50.0

Center 2.462 GHz
Res BW 100 kHz

#VBW 300 kHz

Span 40 MHz
Sweep 5ms

Occupied Bandwidth

Transmit Freq Error
x dB Bandwidth

Total Power

16.466 MHz
-10.199 kHz

OBW Power

16.02 MHz x dB

16.7 dBm

99.00 %
-6.00 dB

CF Step
4.000000 MHZ]

Auto Man

Freq Offset|
0 Hz|
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EUT : Smart Light Bulb Model Name TB95
Temperature : |25 C Relative Humidity : [60%
) DC 5V from AC Adapter
Pressure 1012 hPa Test Voltage 120V/60Hz
Test Mode TX n20 Mode /CHO1, CHO6, CH11
Frequency 6dB bandwidth Limit
Channel (MH2) (MH2) (kHz2) Result
Low 2412 17.54 500 Pass
Middle 2437 17.55 500 Pass
High 2462 17.31 500 Pass
TX CHO1
Ce:ter FreqR F2.41;D(;:IIIOIIDIIEOIIII GHz _ $ﬁ"t£ EEEEE%TMZDDODRS Glnzlif::lom RZiDE ;i:MrT;:: = Frequency
AFGaimLow ™ HAtten: 30 4B e Radio Device: BTS
10d2idiv Ref 10.00 dBm
iLog ‘
ooo ‘ T i CenterFreq
-10.0 2.412000000 GHz|
Center 2.412 GHz Span 40 MHz
Res BW 100 kHz #VBW 300 kHz Sweep 5 ms oo Step
Occupied Bandwidth Total Power 17.0 dBm pute Man
17.682 MHz FreqOffset
Transmit Freq Error -31.663 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 17.54 MHz x dB -6.00 dB
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TX CH 06

Agilent Spectrum Analyzer - Occupied BW

RL RF S0 DC SENSE:INT A\ ALIGH OFF 07:04:02 PM Mar 14, 2019
Center Freq 2.437000000 GHz Center Freq: 2.437000000 GHz Radio Std: None Frequency
Trig: Free Run Avg|Hold:>10i10
#IFGain:Low #Atten: 30 dB Radic Device:BTS
10 dBldiv Ref 10.00 dBm
iLog ‘
oo ‘ T T ‘ Center Freq|
-10.0 2.437000000 GHz
-20.0
300 -
-40.0 A
500
500
700
800
Center 2.437 GHz Span 40 MHz CFSt
Res BW 100 kHz #VBW 300 kHz Sweep 5ms 4000000 M
JAuto Man
Occupied Bandwidth Total Power 16.7 dBm
17.662 MHz Freqoftset
Transmit Freq Error -42.906 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 17.55 MHz x dB -6.00 dB
TXCH 11

Agilent Spectrum Analyzer - Occupied BW

\ALIGN OFF

'S PMMar 14, 2019

Center Freq 2.462000000 GHz

SENSEINT)
| Center Freq: 2.462000000 GHz

Trig: Free Run Avg|Hold:> 10110
#Atten: 30 dB

#IFGain:Low

i
Radio Std: None

Radio Device: BTS

Frequency

10 dBldiv Ref 10.00 dBm
lLeg
oo ‘ I ‘ CenterFreq
-10.0 2.462000000 GHz|
-20.0
-30.0
10,0 I
-50.0
-60.0
-70.0
-50.0
Center 2.462 GHz Span 40 MHz CF St
Res BW 100 kHz #VBW 300 kHz Sweep 5ms 4000000 Mﬂ;
JAuto Man
Occupied Bandwidth Total Power 16.5 dBm
17.641 MHz Freqoftset
Transmit Freq Error -7.514 kHz OBW Power 99.00 % OHz
x dB Bandwidth 17.31 MHz x dB -6.00 dB
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EUT : Smart Light Bulb Model Name TB95
Temperature : |25 C Relative Humidity : [60%
) DC 5V from AC Adapter
Pressure : 1012 hPa Test Voltage 120V/60Hz
Test Mode TX n40 Mode /CHO03, CHO06, CHO09
Frequency 6dB bandwidth Limit
Channel (MH2) (MH2) (kHz2) Result
Low 2422 35.72 500 Pass
Middle 2437 35.39 500 Pass
High 2452 35.45 500 Pass
TX CH 03
Center Freq 2.472000000 GHz - $e_n_t§r5 ETiE:WzT.-tzzoooo:o e:zi:L;f?oDFF Radio 5t Neme | Frequency
#IFGain:Low - #::én:g: d;n valeld: Radio Device:BTS
10deidiv  Ref 10.00 dBm
lLog
0.00 Center Freq,
-10.0 . T e 2.422000000 GHz|
Center 2.422 GHz Span 60 MHz CF St
Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms 6000500 M
Occupied Bandwidth Total Power 16.0 dBm Auto Man
36.115 MHz FreqOffset
Transmit Freq Error -32.705 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 35,72 MHz x dB -6.00 dB
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TX CH 06
Agilent Spectrum Analyzer - Occupied BW
RL RF S0Q DO SENSE:INT A ALIGH CFF 07:19:49 PM Mar 14, 2019
Center Freq 2.437000000 GHz | Center Freq: 2.437000000 GHz Radio Std: None Frequency
—— Trig:Free Run Avg|Held:> 10110
HIFGain:Low #Atten: 30 dB Radio Device:BTS
10 dB/div Ref 10.00 dBm
iLog
o Center Freq|
-100 e e it 2.437000000 GHz|
200
300 e
-40.0 b ot
500
500
700
-60.0
Center 2.437 GHz Span 60 MHz CF St
Res BW 100 kHz #VBW 300 kHz Sweep 7.467 ms 6000000 M
JAuto Man
Occupied Bandwidth Total Power 15.7 dBm
36.175 MHz Freqoffset
Transmit Freq Error -39.605 kHz OBW Power 99.00 % 0Hz
x dB Bandwidth 35.39 MHz x dB -6.00 dB
TX CH 09

Agilent Spectrum Analyzer - Occupied BW
F

M ALIGN OFF

2 AW Apr 08, 2019

L RI
ICenter Freq 2.452000000 GHz |

#IFGain:Low

Center Freq: 2.452000000 GHz
Trig: Free Run
#Atten: 30 dB

Radio Std: None

Avg|Hold:>10i10

Radic Device:BTS

10 dBidiv Ref 10.00 dBm

iLog

0.00
-10.0

Frequency

Center Freq
2.452000000 GHz|

-20.0
-30.0

-40.0

-50.0

-60.0

-70.0

-50.0

Center 2.452 GHz
Res BW 100 kHz

#/BW 300 kHz

Span 60 MHz
Sweep 7.467 ms

Occupied Bandwidth

Total Power

35.828 MHz
Transmit Freq Error 164.92 kHz OBW Power
x dB Bandwidth 35.45 MHz x dB

15.2 dBm

99.00 %
-6.00 dB

STATUS

CF Step
6.000000 MHZ|

Auto Man

Freq Offset|
0 Hz|
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5.8 Spurious RF Conducted Emissions
5.8.1 Conformance Limit

Below -20dB of the highest emission level in operating band.

5.8.2 Measuring Instruments

The Measuring equipment is listed in the section 6.3 of this test report.
5.8.3 Test Setup

Please refer to Section 6.1 of this test report.

5.8.4 Test Procedure

The Spurious RF conducted emissions compliance of RF radiated emission should be measured by
following the guidance in ANSI C63.10-2013 with respect to maximizing the emission by rotating the
EUT, measuring the emission while the EUT is situated in three orthogonal planes (if appropriate),
adjusting the measurement antenna height and polarization etc. Set RBW=100kHz and VBW=
300KHz to measure the peak field strength, and measure frequency range from 9KHz to 26.5GHz.

5.8.5 Test Results

Remark: The measurement frequency range is from 9KHz to the 10th harmonic of the fundamental
frequency. The lowest, middle and highest channels are tested to verify the spurious emissions and
band edge measurement data.

Notel: The three modulated high, medium and low channels have been tested. The report only shows
the worst mode. The worst mode is 802.11b.

Tel:(86-755)88850135 Fax: (86-755) 88850136 Web: http://www.mtitest.com E-mail: mti@51mti.com
Address: No.102A & 302A, East Block, Hengfang Industrial Park, Xingye Road, Xixiang, Bao'an District, Shenzhen, Guangdong, China



Microtest
5 4 0

- Page 50 of 55 -

Report No.: MTi190408E040

802.11b on Channel 01

802.11b on Channel 01

Aagiliont Sqsretrum Anabyrer - Swipt SA
L b ETT SENGEINT N ALIGH CFF 073602 PM Mar 14, 2019 i
enter Freq 2.412000000 GHz Awg Type: Log-Puwr ) T Frequency g Type: Log-Pwr Frequency
PND: Wide (o0 1719 Fras Run AvgiHobd= 100400 TURER AR i Wide To Trig:Free Run Avg|Hold:>100/100
Woainlow — Atan: 30 48 cet et Atrar: 30 GB
MKr1 2.412 48 GHZ Auto Tune MEKr 1.748 MHZ Auto Tune
19 dediv Ref 20.00 dBm 3.049 dBm| 10eEdy Ref 20.00 dBm -30.593 dBm
Lo Log
Center Freq Center Freq
0 2412000000 GHz 15.004500 MHz
StartFreq) StartFreq|
! 2357000000 GHz 5000 ki
Stop Freq Stop Freq
2427000000 GHz [} 30.000000 MHz
CF Step| CF Step|
3000000 MHz] 2599100 MHz
Man| Man|
Freq OfMset) Freq Offset]
OHz 0Hz
Center 2.41200 GHz Span 30.00 MHz Start 9 kHz Stop 30.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts) L#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pts;

802.11b on Channel 01

802.11b on Channel 01

Agilent Spectrum Analyrer - Swipt SA
L — B AALIGH OFF | 0736038 PMM 4, 2015
[Start Freq 30.000000 MHz | fwg Type: Log-Pur mae[55vg|  Frequency Froquency
i Fas o Trig Free Run Areg|Hold 100100 TAPE A e G e T TrigiFree un
Weainlow AN 30 48 cer i LA o g
Mkr1 159,98 MHzZ Auto Tune MEKr 4.825 GHzZ Auto Tune
10a8/div - Ref 20.00 dBm -43.729 dBm| (o By Ref 20.00 dBm -31.241 dBm
H 10
Center Freq Center Freq
516.000000 MHz 13.750000000 GHz
StartFreq) StartFreq|
30.000000 MHz 1.000000000 GHz
Stop Freq Stop Freq
1.000000000 GHz ’ 26.500000000 GHz
| . CF Step)| CF Step)|
S7.000000 MHz GHz|
Man| Man|
| FreqOfset A hpd i FreqOffset
1 or 0Hz
Start 30.0 MHz Stop 1.0000 GHz. Start 1.00 GHz op 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 3.200 ms (1001 ptsH lepes BW 100 kHz SVBW 300 kHz Sweep 82.87 ms (1001 pts
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802.11b on Channel 06

802.11b on Channel 06

g Typs. v
FH0- Wide (o 17 Free Run TG Wide L Trig: Free Run Avg|Hold:= 1004100
IFGainclaw Atten: 30 dB ¥ IFGabncl ow Ao 30 dB v
MKr1 2.435 50 GHZ Auta Tunel MKr1 1.748 MHZ Auta Tunel
Ref 20,00 dBm 2.885 dBm| joaid Ref 20.00 dBm -30.549 dBm|
Center Freq) Center Freq)
‘. T 2437000000 GHz: 15004500 MHZ
Start Freq| Start Freq)
2422000000 GHz} B.000 kHz
Stop Freq Stop Freq
2.452000000 GHz: . 4;
CFStep CF Step
3000000 MHz| 4;
[Fuits Man Man
Freq Offset i poctp il Freq Offset
0 Hz 0 Hzj
Center 243700 GHz Span 30.00 MHz. Start 9 kHz Stop 30.00 MHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pis) [#Res BW 100 kHz #¥VEW 300 kHz ‘Sweep 1.000 ms (1001 pis)

802.11b on Channel 06

802.11b on Channel 06

Start 30.0 MHz
#Res BW 100 kHz

stop
#VEW 300 kHz Sweep 3.200 ms (1001 pts)

Mkr1 159.98 MHZ Auta Tunel MKr1 4.876 GHZ Auta Tunel
Rel 20,00 dBm -43.586 dBm| 10 =28 875 dBm|
Center Freo Center Freo
515000000 MHZ 13.750000000 GHz,
Start Freq| Start Freq|
30000000 MHz| 1.000000000 GHz}
Stop Freq Stop Freq
1.000000000 GHz: . 26500000000 GHz,
| CF Step CFStep
. ST 000000 MHz| 2 GHz}
[fate Man {Aute Man
m : :
it 4 0 Hz 0 Hz
1.0000 GHz Start 1.00 GHz 26.50 GHz

#Res BW 100 kHz

Stop
#VEW 300 kHz Sweep 82.87 ms (1001 pis)
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802.11b on Channel 11 802.11b on Channel 11

¥
FH0- Wide (o 17 Free Run TG Wide L Trig: Free Run e
IFiadacl aw Attenc 30 dB oy HRHANA IFGadack aw Atten: 30 dB o 4
MKr1 2.462 48 GHZ Auta Tunel MKr1 1.748 MHZ Auta Tunel
Ref 20.00 dBm 2.766 dBm 10 dBldly -30.580 dBm
Center Freo Center Freg
‘ 2462000000 GHz: T T T T T T T T T 15004500 MHZ
Start Freq| Start Freq)
2.447000000 GHz} 9.000 kHz|
| Stop Freq Stop Freq
2477000000 GHZ: . 1z
CF Step. . | | | { { ! ! | | CF Step.
3000000 MHz| 2 555100 MHz)
[fate Man {Aute Man
FreqOffset 1 1 1 . i ! 1 ! fari FreqOffset
0 Hz 0 Hz
Center 246200 GHz Span 30.00 MHz, Start 9 kHz Stop 30.00 MHz|
[#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pls! [#Res BW 100 kHz #VBW 300 kHz Sweep 1.000 ms (1001 pls!

802.11b on Channel 11 802.11b on Channel 11

1735 36 PM Mar 14, 2019 173556 PM Mar 14, 2019
& &
T e dg S Al FGalactow 48 s s
Mkr1 159.98 MHZ Auta Tunel MKr1 4.927 GHZ Auta Tunel
-43.483 dBm)| 10 dBdly -26.174 dBm|
Center Fre) Center Fre)
515000000 MHZ T T T T T T T T T 13.750000000 GHz,
Start Freq| Start Freq|
30000000 MHz| 1.000000000 GHz}
Stop Freq) ’ Stop Freq)
1.000000000 GHz: 26500000000 GHz,
i i i 1 1 1 1 1 1 CF Step . ] ] ] ] I I ] } } CF Step
. ST 000000 MHz| 2 660000000 GHz}
[fate Man {Aute Man
. I | FreqOffset LW i i | T | FreqOffset
: T : o Hz . o Hz
Start 30.0 MHz Stop 1.0000 GHz Start 1.00 GHz Btop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 3200 ms (1001 pls! [#Res BW 100 kHz #VBW 300 kHz Sweep 8287 ms (1001 pls!
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Photographs of the Test Setup
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Radiated emission
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Conducted emission
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Photographs of the EUT
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See the APPENDIX 1: EUT PHOTO in the report No.: MTi190408E040-1.

----END OF REPORT----
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