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RF TEST REPORT
No. 160100174SHA-001

Applicant : Guangzhou MCOHome Technology Co., Ltd

Room 202, Hi-tech Innovation Plaza, Panyu Hi-tech
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Product Name : Thermostat
Type/Model : MH4-US
TEST RESULT : PASS

SUMMARY
The equipment complies with the requirements according to the following standard(s):

47CFR Part 15 (2015): Radio Frequency Devices

ANSI C63.10 (2013): American National Standard for Testing Unlicensed Wireless Devices

Date of issue: July 7, 2016

Prepared by: Reviewed by:
Wade zhagy o
Wade Zhang (Project Engineer) Daniel Zhao (Reviewer)
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Description of Test Facility

Name: Intertek Testing Services Limited Shanghai
Address: Building 86, No. 1198 Qinzhou Rd., North, Shanghai 200233, P.R. China

FCC Registration Number: 236597
IC Assigned Code: 2042B-1

Name of contact: Jonny Jing
Tel: +86 21 61278271
Fax: +86 21 54262353
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Intertek

1. General Information

1.1 Applicant Information

Applicant

Name of contact
Tel
Fax

Manufacturer

Product description
Type/model

Brand Name

Operation Frequency
Band
Type of Modulation

Channel Description
Antenna Type

Port identification
Rating

Category of EUT
EUT type

Sample received date

Sample Identification
No
Date of test

Guangzhou MCOHome Technology Co., Ltd

Room 202, Hi-tech Innovation Plaza, Panyu Hi-tech
Ecological Park, Guangzhou 511400,China

Kang Ying
020-39218066
020-39218588

Guangzhou MCOHome Technology Co., Ltd

Room 202, Hi-tech Innovation Plaza, Panyu Hi-tech
Ecological Park, Guangzhou 511400,China

1.2 Identification of the EUT

Thermostat
MH4-US

MCOHome
902 - 928 MHz

FSK

1Channel at 908.42MHz
Internal 0dBi

/

120V AC 60Hz

Class B

D Table top[_] Floor standing
2016.01.05

*0160105-06-001*

2016.01.05 ~2016.04.05
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1.3 Mode of operation during the test / Test peripherals used

Within this test report, EUT was tested with modulation and tested under its rating voltage
and frequency.

The EUT was set to work normal and as receiving and transmitting mode during test. No
standby function.

Test Peripherals: NA
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2. Test Specification

2.1 Instrument list

Selected Equipment Type Manu. Internal no. Cal. Date Due date
X] PXA Analyzer N9030A Agilent EC5338 2016/3/4 2017/3/3
X Vector SG N5182B Agilent EC5175 2016/3/4 2017/3/3
Power sensor U2021XA Agilent EC5338-1 2016/3/4 2017/3/3
MXG Analog SG NSI181A Agilent EC5338-2 2016/3/4 2017/3/3
X Power meter NI1911A/N1921A Agilent EC4318 2016/4/10 2017/4/9
EMI Receiver ESCS 30 R&S EC 2107 2015/10/20 | 2016/10/19
X] AM.N. ESH2-Z5 R&S EC 3119 2015/12/16 | 2017/12/15
X] L.S.N. FCC-TLISN-T8-02 FCC EC3756 2016/2/16 2017/2/15
X EMI chamber 3m Albatross EC 3048 2016/5/5 2017/5/4
X Test Receiver ESIB 26 R&S EC 3045 2015/10/20 | 2016/10/19
Test Receiver ESCI17 R&S EC4501 2016/2/24 2017/2/23
Bilog Antenna CBL 6112D TESEQ EC 4206 2016/5/30 2017/5/29
X Horn antenna HF 906 R&S EC 3049 2015/9/12 2016/9/11
Horn antenna HAP18-26W TOYO EC 4792-3 2014/6/12 2017/6/11
Pre-amplifier Pre-amp 18 R&S EC 5262 2016/5/24 2017/5/23
X Pre-amplifier Tpa0118-40 R&S EC 4792-2 2016/4/11 2017/4/10
X] Shielded room - Zhongyu EC 2838 2016/1/9 2017/1/8

2.2 Test Standard

47CFR Part 15 (2015)
ANSI C63.10 (2013)
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2.3 Test Summary

This report applies to tested sample only. This report shall not be reproduced in part
without written approval of Intertek Testing Service Shanghai Limited.

TEST ITEM FCC REFERANCE RESULT
Radiated emission 15.249 & 15.209 Pass
Assigned bandwidth
(20dB bandwidth) 15.215(¢) Pass
Power 11n§ cpnducted 15.207 Pass
emission

Note: This report is for the exclusive use of Intertek's Client and is provided pursuant to the
agreement between Intertek and its Client. Intertek’s responsibility and liability are limited to
the terms and conditions of the agreement. Intertek assumes no liability to any party, other
than to the Client in accordance with the agreement, for any loss, expense or damage
occasioned by the use of this report. Only the Client is authorized to permit copying or
distribution of this report and then only in its entirety. Any use of the Intertek name or one of
its marks for the sale or advertisement of the tested material, product or service must first be
approved in writing by Intertek. The observations and test results in this report are relevant
only to the sample tested. This report by itself does not imply that the material, product, or
service is or has ever been under an Intertek certification program.
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3. Radiated emission & Band Edge

Test result: PASS
3.1 Test limit
Fundamental Frequency Fundamental limit Harmonic limit
(MHz) (dBuV/m) (dBuV/m)
X]902 - 928 94 54
[ ]2400 - 2483.5 94 54
[ 15725 - 5875 94 54
[ 24000 - 24250 108 68

The radiated emissions which fall outside allocated band, must also comply with the radiated
emission limits specified in § 15.209(a) and Band edge emissions radiated outside of the
specified frequency bands shall be attenuated by at least 50 dB below the level of the
fundamental or comply with the radiated emissions limits specified in section 15.209(a) limit
in the table below has to be followed.

Frequency Field Strength Measurement Distance
(MHz) (dBuV/m) (m)
30 - 88 40.0 3
88 -216 43.5 3
216 - 960 46.0 3
Above 960 54.0 3

3.2 Test Configuration

VVVVVVVVVVVV -
1 <
> EUT ]
L \ Antenna mast Turn Table <

Test receiver
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3.3 Test procedure and test setup

The measurement was applied in a semi-anechoic chamber. While testing for spurious
emission higher than 1GHz, if applied, the pre-amplifier would be equipped just at the output
terminal of the antenna.

The EUT and simulators were placed on a 0.8m high wooden turntable above the horizontal
metal ground plane. The turn table rotated 360 degrees to determine the position of the
maximum emission level. The EUT was set 3 meters away from the receiving antenna which
was mounted on an antenna mast. The antenna moved up and down between from 1meter to
4 meters to find out the maximum emission level.

The radiated emission was measured using the Spectrum Analyzer with the resolutions
bandwidth set as:

RBW=300 Hz, VBW=1 kHz (9 kHz~150 kHz);
RBW=10kHz, VBW=30kHz (150kHz~30MHz);
RBW =100 kHz, VBW = 300 kHz (30MHz~1GHz)
RBW = 1MHz, VBW = 3MHz (>1GHz);
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3.4 Test protocol

Temperature : 25°C
Relative Humidity : 55 %
Continues mode:

CH Antenna Frequency %(;i:rtf)it (;{);Z?Itled Limit Margin Detector
MH?) | capi | (dBav/ fl) (dBuV/m) | (dB)
H 908.42 25.5 78.4 94.0 15.6 PK
H 902.00 25.4 35.3 46.0 10.7 PK
H 928.00 25.6 36.4 46.0 9.6 PK
H 37.78 15.9 28.6 40.0 114 PK
H 82.48 9.2 17.6 40.0 224 PK
H 101.92 13.1 29.1 43.5 14.4 PK
H 168.02 12.0 42.8 43.5 0.7 PK
H 232.16 13.6 45.2 46.0 0.8 PK
H 276.87 15.7 44.6 46.0 1.4 PK
H 344 91 17.7 38.5 46.0 7.5 PK
H 399.34 19.3 36.6 46.0 9.4 PK
H 523.75 21.2 28.3 46.0 17.7 PK
H 873.65 25.3 41.6 46.0 4.4 PK
H 1816.84 -8.7 47.5 54.0 6.5 PK
H 2725.26 -6.8 45.2 54.0 8.8 PK
908.42 H 3633.68 -4.6 42.8 54.0 11.2 PK
MHz V 908.42 25.5 75.2 94.0 18.8 PK
\Y; 902.00 25.4 36.1 46.0 9.9 PK
\Y; 928.00 25.6 35.7 46.0 10.3 PK
\Y 37.78 15.9 36.0 40.0 4.0 PK
\Y 57.21 8.4 31.6 40.0 8.4 PK
\Y 121.36 14.4 379 43.5 5.6 PK
\Y 138.86 13.7 42.5 435 1.0 PK
\Y 183.57 11.7 42.7 43.5 0.8 PK
\Y 321.58 16.9 44.7 46.0 1.3 PK
\Y 364.35 18.3 39.6 46.0 6.4 PK
\Y 712.30 23.2 374 46.0 8.6 PK
\% 863.93 25.1 42.4 46.0 3.6 PK
\% 873.65 25.3 43.2 46.0 2.8 PK
\% 1816.84 -8.7 453 54.0 8.7 PK
\Y 2725.26 -6.8 42.5 54.0 11.5 PK
\Y 3633.68 -4.6 41.2 54.0 12.8 PK
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Remark:

1. For fundamental emission test, no pre-amplifier is employed;

2. Correct Factor = Antenna Factor + Cable Loss (-Amplifier, is employed);

3. Corrected Reading = Original Receiver Reading + Correct Factor;

4. Margin = limit — Corrected Reading;

5. If the PK reading is lower than AV limit, the AV test can be elided;

6. The shaded data is the fundamental emission,;

7. Both emissions on “horizontal” and “vertical” axes were assessed and the worse test data
was listed in this report;

Example:

Assuming Antenna Factor = 30.20dB/m, Cable Loss = 2.00dB,

Gain of Preamplifier = 32.00dB, Original Receiver Reading = 10dBuV,
Then Correct Factor = 30.20 + 2.00 — 32.00 = 0.20dB/m,

Corrected Reading = 10dBuV + 0.20dB/m = 10.20dBuV/m,

Assuming limit = 54dBuV/m, Corrected Reading = 10.20dBuV/m,
Then Margin = 54 -10.20 = 43.80dBuV/m.
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4. Assigned bandwidth (20dB bandwidth)
Test result: PASS
4.1 Limit

Intentional radiators must be designed to ensure that the 20 dB bandwidth of the emission
is contained within the allocated frequency band as clause 3.1 shows.

4.2 Test Configuration

Spectrum Analyzer

RF input

©

EUT

™

Antenna connector

4.3 Test procedure and test setup

The 20dB Bandwidth per FCC § 15.215(c) is measured using the Spectrum Analyzer.
Set Span =2 to 3 times the 20 dB bandwidth, RBW>1% of the 20 dB bandwidth,
VBW=>RBW, Sweep = auto, Detector = peak, Trace = max hold.

The test was performed at 3 channels (lowest, middle and highest channel).
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4.4 Test protocol
Temperature : 25°C
Relative Humidity : 55%
Erequenc 20dB Bandwidth
quency (kHz)
908.42MHz 255.49

ri Keysight Spectrum Analyzer - Occupied BW
! T RF 50Q DC

Span 2.0000 MHz

[ SENSE:INT] [ ALIGN AUTO  [06:35:46 AM Mar 08, 2016
Center Freq: 908.420000 MHz Radio Std: None

) Trig: Free Run Avg|Hold:>10/10

#Atten: 10 dB

TracelDetector

#IFGain:Low Radio Device: BTS

Ref -10.00 dBm

Clear Write

Average

Max Hold

Center 9084 MHz
#Res BW 100 kHz #/BW 300 kHz Min Hold

Occupied Bandwidth Total Power -26.9 dBm

255.49 kHz Detector

Average »
Transmit Freq Error -5.098 kHz OBW Power 99.00 % Auto Man

x dB Bandwidth 299.4 kHz x dB -20.00 dB

|MSG 1JFile <Screen_0027.png> saved
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5. Power line conducted emission

Test result: PASS
5.1 Limit
Conducted Limit (dBuV)
Frequency of Emission (MHz)
QP AV
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.

5.2 Test configuration

EUT
i Peripheral |
i devices L .

. LISN | LISN EMI receiver

[X] For table top equipment, wooden support is 0.8m height table

[_] For floor standing equipment, wooden support is 0.1m height rack.
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5.3 Test procedure and test set up

The EUT are connected to the main power through a line impedance stabilization network
(LISN). This provides a 50€/50uH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN that provides a
50€Q/50uH coupling impedance with 50Q termination.

Both sides (Line and Neutral) of AC 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 on conducted measurement.
The bandwidth of the test receiver is set at 9 kHz.
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5.4 Test protocol

: 25°C

Temperature

55 %

Relative Humidity

L line

FCC15AV

FCC15QP

dB ik

T T = T T
! ! e B 2 _
I | I
1 ﬁm nm l l
1 1 I I
1 _.I.ﬁl I I
||||| T--TTT Tt =l el e
1 | |
1 % | |
1 - I I
1 _ 1 1
1 .Mu I I
1 o+ | |
I = I I
] = 1 1
1 = 1 1
IIIII t-—————— === Illlllllml_lll B e e
||||| Lo = L __l_________|
[ mWL | |
||||| L ks el i -_—— _——_———hk e e e == — 4
1 1 | |
||||| + .”r + tm————————
1 | |
||||| L L [
1 I I
1 | |
||||| + + tm————————
1 | |
1 | |
||||| L L e —
1 | |
1 | |
1 | |
||||| L L e
1 I I
1 | |
1 | |
1 | |
1 | |
I T U PR === I Lol
1 |
1 |
1 |
1 |
1 I
1 |
1 |
1 |
1 |
1 |
LT T B T T T |
||||| + T ——
[ |
||||| is R ———
1 I
||||| - R ——
1 |
||||| ¥ A
1 |
1 |
||||| T L ———
1 I
1 |
||||| ¥ R
1 |
1 |
1 I
||||| L [ —
1 |
1 |
1 |
1 I
1 |
IIIII + |
1 |
1 |
1 I
1 |
=] = = =2
@ @ o

300

10.0

1.0

0.15

MHz

Test Data:

Average

Margin
(dB)

11.44
16.06
13.37
9.36

16.55
18.73

limit

dB(kV)
55.37
51.92

46.00

46.00

50.00
50.00

level
dB(uV)

43.93

35.86
32.63
36.64
33.45
31.27

Quasi-peak

Margin
(dB)

10.05

12.46
13.25

10.18

19.96
23.16

Limit
dB(uV)

65.37

61.92
56.00

56.00
60.00
60.00

level
dB(uV)

55.32
49.46

42.75

45.82
40.04
36.84

Frequency
(MHz)

0.162
0.245

1.311

2.563

6.655

15.952
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Mz
Margin
(dB)
11.74
13.23
13.03
7.39
15.26
16.84
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10.0
limit
dB(nV)
55.14
51.79
46.00
46.00
50.00
50.00

Average

level
dB(nV)
43.40
38.56
32.97
38.61
34.74
33.16

3

Margin
(dB)
11.30
9.5
14.58
8.75
18.97
21.55
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Test Data:




