Report No.: 150511023GZU-001
Issu8®:March 2016

TEST REPORT
Applicant Name & :  Guangzhou Grandview Crystal Screen Co., Ltd
Address Federal Industry Zone, No. 363, Yushan West Rohiji&, PanYu District,
Guangzhou

Sample Description

Product : Remote controller

FCCID : XH81GD868B

Model No. : SK-MXx

Electrical Rating : DC 6V

Frequency . 868 MHz
Date Received : 11 November 2015
Date Test Conducted :11 November 2015 —-17 March 2016
Test standards 47 CFR PART 15 Subpart C: 2014 section 15.231
Test Result : Pass
Conclusion . The submitted samples complied with the above fsti@sdards.
Remark : None.
***********-k~k~k*************************End Of Page* *khkkkkkkkkkkkhkkhkkkkkhkkhkkkhkhkkkhkhkhkkhkkkhkkx

Prepared and Checked By: Approved By:

SW H & en /V\o\ Signature

Sky Zhu Helen Ma

Project Engineer Team Leader

I ntertek Guangzhou I ntertek Guangzhou

29 March 2016 Date

This report is for the exclusive use of Intertéklent and is provided pursuant to the agreemettden Intertek and its Client. Intertek's
responsibility and liability are limited to the tes and conditions of the agreement. Intertek assumadiability to any party, other than to the @tie
in accordance with the agreement, for any losseresg or damage occasioned by the use of this r&pulst the Client is authorized to permit
copying or distribution of this report and thenyoim its entirety. Any use of the Intertek nameoae of its marks for the sale or advertisemenhef t
tested material, product or service must first fppgraved in writing by Intertek. The observationsl aest results in this report are relevant onlth®
sample tested. This report by itself does not intipht the material, product, or service is or has deen under an Intertek certification program.
The test report only allows to be revised withirethyears from its original issued date unleshé@srstandard or the requirement was noticed.

Intertek Testing Services Shenzhen Ltd. Guangzhou Branch

Block E, No.7-2 Guang Dong Software Science Park, Caipin Road, Guangzhou Science City, GETDD Guangzhou, China
Tel / Fax: 86-20-8213 9688/86-20-3205 7538

FCC ID: XH81GD868B Page 1 of 20



Report No.: 150511023GZU-001
Issu8®:March 2016

CONTENT
TEST REPORT ..ottt ettt e ettt e e e ettt e e s e e e e e b et e e s e s e e e e e e s esnnn e e e e s snnnnnneeeas 1
L1018 = N LTSS P TS PPPPPPTPPP 2
O S 10 1 0= T Yo ) I =T PP 3
22 O B 1=t gL = T B =2 ox 1 o] 1T o PR 4.
2.1 PrOAUCE DESCHIPLION ...ttt ettt et e et e e e e e e e e e e e s bbb e st e e e e e e e aaaaaaaaaaaans 4
2.3 LICEES 001 =3 1 T o (o] oo | PP RPPRRURPR 5
2.4 L2 0 = T 1 PP PUPRRPPUU 5
3.0 System Test CONfIGUIATION... ... ittt et e e e e e e e e e et e et e e e e e e e aeaaaaaaaaaaaaas
3.1 L0311 {Tor=1 (o] o EO PO PP PO PP PP TPTPPPN 6
3.2 BEUT EXErciSiNG SOMWAIE .......uuuiiiiiiiiiit ettt ettt e e e e e e e e e e e et be e e e e e e e e e e e aeaeeaeeaasaaannnes 7
3.3 SPECIAI ACCESSOIES. .. eeeeeiteiie ettt ettt et e e e e e e e e e e e e e e e e e et enbeeseeeneees 7
34 MeasuremMeENt UNCEIAINTY ..........coiiiiii e et eeeee e et e e e e e e e e e e e e e e s et ebeeeeeeeaaaaaaaeaaaaaeaasaaaannnns 7
3.5 (STo (011 o] aaT=T g 101V ToTo L1 o= 1 { o] o WP 7
3.6 Support Equipment List and DESCIPLION......ccaaaattiiiiieiiieiie e e e 7
4.0  MeaSUremMENt RESUITS ........ooiiiiiiiiii ettt et e e e st e e s s nnnneeeee s 8...
4.1 ANENNA REQUIFEMIEBNT: ...ttt e e e e e e e e e e e e e e e e e e aaaaaaaeaeeaaan 8
4.2 RAIAtEd EMISSIONS. ......uuiiiiiiiiiiiieee sttt bttt e e e sttt e e e e e e e e e aas e e e e e e e e nbbe e e e e e e annnnes 9
4.3 Occupied BanAWILh ............ooiiiiiiii et 16
4.4 D= | I o =TT PP PP PPPPPPPUPTPPPPPPPR 18
5.0 TSt EQUIPMENT LIST. .. .uiitiiiiiiieeiieet sttt et e e e e e e e e e et e e s e e s et et e et e e e eaaaeaeaaeesaeaaannnnnenbbeseneeeeeeeeeas 20.

FCC ID: XH81GD868B Page 2 of 20



Report No.: 150511023GZU-001

Issu8®:March 2016

1.0 Summary of Test

TEST REQUIREMENT TESTMETHOD | RESULT
Radiated Emission sgciic;npf\: 2T311?b) AN%_‘fé%%ga%l%use PASS
Occupied Bandwidth s:((::ti((:)npf\: ;3115((:) Al\é?;fssz'.lgoz PASS
Duel Time secton 15291(2) | _Section 15231 | P*SS

Remark:

N/A: not applicable. Refer to thelative section for the deta
EUT: In this whole report EUT means Equipment Unbest.

Tx: In this whole report Tx (or tx) means Transemit
Rx: In this whole report Rx (or rx) means Receiver.

RF: In this whole report RF means Radio Frequency.
ANSI C63.10: the detail version is ANSI C63.10:20d.3he whole report.
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20  General Description
21  Product Description
Operating Frequency 868 MHz
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Type of Modulation: FSK modulated by internal signal

Antenna Type Integral

Antenna gain: 0 dBi

Function: Wireless Controller with 868 MHz as carrier.
Power Supply: DC6.0V
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23  Test Methodology
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Radiated emission measurement was performed aogordi the procedures in ANSI
C63.10:2013. Radiated emission measurement wasrpesdl in semi-anechoic chamber. For
radiated emission measurement, preliminary scati$iaal tests were performed in the semi-
anechoic chamber to determine the worst case médlaadiated tests were performed at an
antenna to EUT distance of 3 meters, unless stdkeniwise.

24  Test Facility

All of the tests are performed at:

Intertek Testing Services Shenzhen Ltd. Guangzirandh

Block E, No.7-2 Guang Dong Software Science Pagipi@ Road, Guangzhou Science City,
GETDD Guangzhou, China.

This test facility and site measurement data haenlully placed on file with the FCC, test
firm registration number is 549654.
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3.0 System Test Configuration

3.1  Judtification

For emissions testing, the equipment under tesTjEEtup to transmit continuously to

simplify the measurement methodology. Care wasitaixensure proper power supply voltages
during testing. It was powered by DC 6V supply.

Report No.: 150511023GZU-001
Issu8®:March 2016

The signal is maximized through rotation and pla@etmn the three orthogonal axes. The
antenna height and polarization are varied durmggdearch for maximum signal level. The
antenna height is varied from 1 to 4 meters. Radiamissions are taken at three meters unless
the signal level is too low for measurement at thstance. If necessary, a pre-amplifier is used
and/or the test is conducted at a closer distance.

All readings are extrapolated back to the equitaleree meter reading using inverse scaling
with distance. Analyzer resolution is 100 kHz oeajer for frequencies below 1000 MHz. The
resolution is 1 MHz or greater for frequencies a&&000 MHz. The spurious emissions more
than 20 dB below the permissible value are notrtedo

For an intentional radiator, the spectrum shalinvestigated from the lowest radio frequency
signal generated in the device, without going beddiHz, up to at least the frequency shown in
the following table:

Number of fundamental frequencies to be testedJm Eansmit band

Frequency range in which Number of Location in frequency
device operates frequencies range of operation
1 MHz or less 1 Middle
1 MHz to 10 MHz 5 1 near top and 1 near

bottom
1 near top, 1 near middle
and 1 near bottom

More than 10 MHz 3

Frequency range of radiated emission measurements
Lowest frequency generated in
the device

9 kHz to below 10 GHz

Upper frequency range of measurement

10th harmonic of highest fundamental frequencygta
GHz, whichever is lower

At or above 10 GHz to below 305th harmonic of highest fundamental frequency drG0
GHz GHz, whichever is lower

At or above 30 GHz 5th harm_onic of r_lighest fundamental fre_quency _cR_Ctﬁ

GHz, whichever is lower, unless otherwise specified

Remark: Test frequency is 868MHz.
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3.2 EUT Exercising Software
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N/A

3.3 Special Accessories

No special accessories used.

34  Measurement Uncertainty

When determining of the test conclusion, the Meam@int Uncertainty of test has been
considered.

Uncertainty and Compliance — Unless the standaedifsgally states that measured values are
to be extended by the measurement uncertainty terrdming compliance, all compliance
determinations are based on the actual measureel. val

3.5 Equipment Modification

Any modifications installed previous to testing Bwangzhou Grandview Crystal Screen Co.,
Ltd will be incorporated in each production modatls leased in the United States.

No modifications were installed by Intertek TestBeyvices Shenzhen Ltd. Guangzhou Branch.

3.6  Support Equipment List and Description

N/A.
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Intertek

40 Measurement Results

4.1  Antenna Requirement:
Standard requirement
15.203 requirement:

For intentional device. According to 15.203. arenttonal radiator shall be designed to
Ensure that no antenna other than that furnisheatldoyesponsible party shall be used with
the device.

EUT Antenna

The antenna is an integral antenna and no consimleia replacement. The best case gain
of the antenna is O dBi.
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Antenna

53
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4.2
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Radiated Emissions
Test Requirement: FCC Part 15 C section 15.231(b)
Test Method: ANSI C63.10: Clause 6.4, 6.5 and 6.6
Measurement Distance: 3 m (Semi-Anechoic Chamber)
Test Status: Test the transmitter in continuous transmitting eod
Test site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Limit: The field strength of emissions from inteaal radiators operated
under this Section shall not exceed the following:
Fundamental o\ Strength of Fundamental Fi€ld Strength of Harmonics
Frequency (dBuV/m @ 3 m) and Spurious Emissions
MHz (dBuV/im @ 3 m)
40.66 to 40.70 67.04 47.04
70 to 130 61.94 41.94
130to 174 61.94 to 71.48** 41.94 to 51.48**
174 to 260 71.48 51.48
260 to 470 71.48 to 81.94** 51.48 to 61.94**
Above 470 81.94 61.94

** [inear interpolations

[Where F is the frequency in MHz, the formulasdalculating the maximum permitted
fundamental field strengths are as follows: forlthed 130-174 MHz, uV/m at 3 meters =
56.81818(F) - 6136.3636; for the band 260-470 MiNZm at 3 meters = 41.6667(F) -
7083.3333. The maximum permitted unwanted emidewel is 20 dB below the
maximum permitted fundamental level.]

The fundamental frequency of the EUT is 868 MHz

The limit for average or QP field strength dBuv/on the fundamental emission= 81.94
dBuVv/m

No fundamental is allowed in the restricted bands.

The limit for average field strength dBuv/m for thgurious emission=61.94 dBuV/m.
Spurious Emissions do not fall in the restricteddsamust be less than 61.94 dBuV/m or
limits shown in Section 15.209, whichever limit s a higher field strength.

Spurious Emissions appear within the restricteadibamall not exceed the limits shown in
Section 15.209.
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Test Configuration:
1) 9 kHz to 30 MHz emissions:

VVVVVVVVVVVY

EUT
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VVVV

/ Turn Table

AAAA

Receiver

2) 30 MHz to 1 GHz emissions:

VVVVVVVVVVVY
‘||.
|

Antenna EUT

Turn Table

Receiver

3) 1 GHz to 40 GHz emissions:
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VVVVVVVVVVVY

EUT

AAAAA T--

Receivr

VVV

AAAA

Test Procedure:
1) 9 kHz to 30 MHz emissions:

For testing performed with the loop antenna. Thereeof the loop was positioned 1 m above
the ground and positioned with its plane verti¢daha special distance from the EUT. During
testing the loop was rotated about its verticas &ar maximum response at each azimuth and
also investigated with the loop positioned in teizontal plane.

2) 30 MHz to 1 GHz emissions:

For testing performed with the bi-log type antenfiae measurement is performed with the EUT
rotated 360°, the antenna height scanned betweeandmm, and the antenna rotated to repeat
the measurement for both the horizontal and vérietenna polarizations.

3) 1 GHz to 40 GHz emissions:

Test site with RF absorbing material covering threugd plane that met the site validation
criterion called out in CISPR 16-1-4:2010 was usegerform radiated emission test above 1
GHz.

For testing performed with the horn antenna. Thasueement is performed with the EUT
rotated 360°, the antenna height scanned betweeandmm, and the antenna rotated to repeat
the measurement for both the horizontal and vérictenna polarizations.

Detector: For Peak and Quasi-Peak value:
RBW =1 MHz for f= 1 GHz,
200 Hz for 9 kHz to 150 kHz
9 kHz for 150 kHz to 30 MHz
120 kHz for 30 MHz to 1GHz
VBW = RBW
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Sweep = auto

Detector function = peak forf1 GHz, QP for f <1 GHz
Trace = max hold

For AV value:

Average = Peak value + 20log (Duty cycle)
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The average correction factor is computed by anajythe on time in 100ms over one complete
pulse train. Analysis of the remote transmittettiore in one complete pulse train, therefore the
average value of fundamental frequency is: Averageak value + 20log (Duty cycle), where
the duty factor is calculated from following forraul

The duration of one cycle =113ms

Effective period of the cycle =(39.8+35.4) ms=7m&

DC =75.2/100=0.752 or 75.2%

Therefore, the averaging factor is found by 201§@=2.47
Please refer to below plots for more details.

@ RBW 1 Mz Delta 2 [T1 ]
VBW 3 Mz -44.22 dB
Ref 0 dBm ALt 10 dB SWI 500 ns 113. 000000 ns
(o] Marker|1 [T1
-29]13 dBmr
|10 0. 000000 ne
1 PK
VI EVI P
1
v
30
- 40
- 50
3DB
- 60
- 70 -
W bl L n
- 80
- 90
-100
Cent er 868 MHz 50 s/
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<% RBW 1 MHz Delta 4 [T1 ]
VBW 3 Mz -0.04 dB
Ref 0 dBm “Att 10 dB SWI 100 ns 80. 400000 ns
0 Marker |1 [T1
-30/79 dBmr
l-10 13. 800000 ns
Delta 2 [T1 ]
el 0/ 05 dB
)
- 20 SY. oUUUUU TTB
Delta B [T1 ]
20 1 2 3 0]/ 094dB
45. 000000A s
L-40
— 50
3DB
- 60
— 70
— 80
90
-100
Center 868 Mz 10 ns/
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1) Fundamental emission:

Antenna polarization: Horizontal:
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Frequency| Read Level Correct Level Limit Line | Over Limit Remark
(MH2z) (dBuVv) Factor (dBuV/m) | (dBuV/m) (dB)
868.16 56.11 25.50 81.61 101.94 -20.33 PK
868.16 81.61 -2.47 79.14 81.94 -2.80 AV

Antenna polarization: Vertical

Frequency| Read Level Correct Level Limit Line | Over Limit Remark
(MH2z) (dBuVv) Factor (dBuV/m) | (dBuV/m) (dB)
868.02 57.26 25.50 82.76 101.94 -19.18 PK
868.02 82.76 -2.47 80.29 81.94 -1.65 AV

Antenna polarization: Vertical

Y: rotate EUT by 90 vertically.
X: rotate EUT by 90 clockwise.
Z: EUT as Radiated Emission test setup photograph.

FCC ID: XH81GD868B
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2) other emissions:
The receiver was scanned from the lowest frequgangrated within the EUT to 5 GHz.
The field strength is calculated by adding the AnteFactor, Cable Factor & Peramplifier.
The basic equation with a sample calculation i®bews:
Final Test Level =Receiver Reading + Antenna Fatt@Gable Factor —Peramplifier Factor.
The following test results were performed on theTEU
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Test the EUT in transmitting mode:
9 kHz~30 MHz Field Strength of Unwanted EmissidPsak and Average or Quasi-Peak
Measurement

The measurements with active loop antenna wereegrétean 20dB below the limit, so the
test data were not recorded in the test report.

30 MHz~10 GHz Field Strength of Unwanted Emissid?sak and Average or Quasi-Peak
Measurement

Since the peak emission level is lower than theameelimit, the average emission level
does not need to show.

Horizontal.

Frequency PK Read Correct PK Level AV .L'm't Over Limit
(MH2) Level Factor | (dBuv/m) | , "€ (dB) Remark

(dBuV) H (dBuV/m)
1736.6 76.90 -15.2 61.70 61.94 -0.24 Peak
2604.4 58.54 -12.3 46.24 61.94 -15.70 Peak
3472.6 52.38 -10.1 42.28 61.94 -19.66 Peak
Vertical.

Frequency PEeF\j:F d Correct PK Level | Limit Line | Over Limit Remark
(MHz) (dBuV) Factor (dBuV/m) | (dBuV/m) (dB)
1735.6 70.98 -15.2 55.78 61.94 -6.16 Peak
2604.5 50.43 -12.3 38.13 61.94 -23.81 Peak
3472.8 45.71 -10.1 35.60 61.94 -26.34 Peak

Remark

According to 15.35 (b) When average radiated emisgieasurements are specified in
the regulations, including emission measuremeritsab®000 MHz, there is also a limit
on the radio frequency emissions, as measured usirgmentation with a peak
detector function, corresponding to 20 dB aboventh&imum permitted average limit
for the frequency being investigated unless a iiffepeak emission limit is otherwise
specified in the rules, e.g., see Section 15

FCC ID: XH81GD868B
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4.3  Occupied Bandwidth

Test Requirement:
Test Method:

Test Status:
Requirements:
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FCC Part 15 C section 15.231 (c)
ANSI C63.10: Clause 6.9
Test in transmitting mode at lowedtlaghest channel.

15.231 (c) The bandwidth of the apmsshall be no wider
than 0.25% of the center frequency for devices aipey
above 70 MHz and below 900 MHz. For devices opegati
above 900 MHz, the emission shall be no wider B&96
of the center frequency. Bandwidth is determinecthat
points 20 dB down from the modulated carrier.

Method of measurement:The useful radiated emission from the EUT was detkby

the spectrum analyzer with peak detector. Recax@¢dB

bandwidth of the carrier.

Test result:
Test Channel bandwidth Limit
868MHz 280 kHz 2.17 MHz
Remark

Thebandwidth limit is86€ x 0.0025 =2.17 MHz

FCC ID: XH81GD868B
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Test plot:
® “RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz -31. 88 dBnmr
Ref 0O dBm “Att 10 dB SWI 2.5 s 868. 068000000 MHz
0 ndB [TL]  20]00 dB
BW 280| 000000000 kHz
|- 10 Tenp 1 [T‘I ndR]
e -51)83 dBnmr
[VAH 867} 840000000 MHz
S |20 Tenp [T TdB]
-51]77 dBnr
30 1 868} 120000000 MHz
|- 420 f/f\u/\vf\/\
- 50 fl i
|- 60 4
W " -
|- 70 s Mj\. I A
s M it
- 80
- 90
-100
Center 868 MHz 100 kHz/ Span 1 Mz
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4.4 Dwell Time:
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Test Requirement: FCC Part 15 C section 15.231(a)
Test Method: FCC Part 15 C section 15.231(a)

Test Status: Test in transmitting mode.
Requirements:

1. Regulation 15.231 (a) The provisions of this Section are restrictedeaqulic

operation within the band 40.66 40.70 MHz and ab&¥&1Hz. Except as shown in

paragraph (e) of this Section, the intentionalatatiis restricted to the transmission of
a control signal such as those used with alarnesystdoor openers, remote switches,
etc. Radio control of toys is not permitted. Coatins transmissions, such as voice or

video, and data transmissions are not permitted.pFbhibition against data

transmissions does not preclude the use of regogribdes. Those codes are used to
identify the sensor that is activated or to idgmiife particular component as being part

of the system.

Result:

The EUT is a remote switch without audio or videmsmitted.
The EUT meets the requirements of this section.

2. Regulation 15.231 (al) A manually operated transmitter shall employ acwihat
will automatically deactivate the transmitter witimot more than 5 seconds of being

released.
Result:
Carrier Frequency Shutdown Time Limit
868MHz <0.5s <5s
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Result plot as follows:
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<% RBW 1 Mz Marker 1 [T1 ]
VBW 3 MHz -72.95 dBnm

Ref 0 dBm *Att 10 dB SWI 5 s 2.500000 ns

(0]

|10
L g
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— 30
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- 80

- 90

-100

Center 868 MHz 500 ms/

3. Regulation 15.231 (a2) A transmitter activated automatically shall cease
transmission within 5 seconds after activation.

Result:
The EUT does not have automatic transmission.

4. Regulation15.231 (a3) Periodic transmissions at regular predeterminexivals are
not permitted. However, polling or supervision samssions to determine system
integrity of transmitters used in security or safgpplications are allowed if the
periodic rate of transmission does not exceed @msinission of not more than one
second duration per hour for each transmitter.

Result:
The EUT does not employ periodic transmission.

5. Regulation 15.231 (a4) Intentional radiators which are employed for rachotrol
purposes during emergencies involving fire, seguaibd safety of life, when activated
to signal an alarm, may operate during the pendehtlye alarm condition.

Result:
This section is not applicable to the EUT.
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50 Test Equipment List
Radiated Emission
. . Cal. Due date| Calibration

Equipment No Equipment Model Manufacturer (YYYY-MM.DD) Interval

EMO030-01 3m Semi-Anechoic Chamber 9x6x6 nt ETSLINDGREN

EMo30-02 | Conwrolroom for 3m Semi- | 4. 4313 | ETSLINDGREN | 201270402 Y
Anechoic Chamber
EMI Test Receiver

EM031-02 (9 KHz~7 GHz2) R&S ESR7 | R&S 2015-06-03 1Y

) Signal and Spectrum Analyzer R&S nR.

EM031-03 (10 Hz~40 GH2) £SV40 R&S 2015-06-03 1y
Loop antenna

EM011-04 (9 KHz-30 MH2) HFH2-22 R&S 2015-05-25 1Y
TRILOG Super Broadband

EM061-03 test Antenna VULB 9161 | SCHWARZBECK | 2015-05-25 1y
(30 MHz-1.5 GH2
Bouble-Ridged Waveguide R&S

EM033-02 Horn Antenna HE907 R&S 2015-05-25 1Yy
(800 MHz-18 GHz)
High Frequency Antenna & i

EM033-03 preamplifier Eg‘s SCU R&S 2015-05-25 1y
(18 GHz~26.5 GHz)
High Frequency Antenna & i

EM033-04 | preamplifier Eg‘s SCU- | res 2015-05-25 1y
(26 GHz-40 GHz)

EM031-02-01 | Coaxial cable(9 kHz-1 GHz) / R&S 201548 1y

EMO033-02-02 | Coaxial cable(1 GHz-18 GHz) R&S 2015-06-09 1Y

EMO033-04-02 | Coaxial cable(18~40) GHz |/ R&S 2015-06-09 1Y
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