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Gatekeeper Systems (HK) Ltd.
Unit 2318-2319, Level 23, Tower 1, Metroplaza NB32
Hing Fong Road, Kwai Fong, N.T., Hong Kong.

Gatekeeper Systems (HK) Ltd.
Unit 2318-2319, Level 23, Tower 1, Metroplaza N&32
Hing Fong Road, Kwai Fong, N.T., Hong Kong.

Submitted sample(s) said to be

Product: Mini Central Transmitter
Brand Name: Gatekeeper Systems
Model Number: D-9129

FCC ID: W3Z-D9129
2012-06-27

2012-07-30 to 2012-07-31

Perform ElectroMagnetic Interference measurement in
accordance with FCC 47CFR [Codes of Federal Reguit
Part 15: 2011 and ANSI C63.4:2009 for FCC Certtfma

The submitted product COMPLIED with the requirenseoit
Federal Communications Commission [FCC] Rules and
Regulations Part 15. The tests were performedadnraance
with the standards described above and on Sectibim 2his
Test Report.

Dr. LEE Kam Chuen
Authorized Signatory
ElectroMagnetic Compatibility Department
For and on behalf of
The Hong Kong Standards and Testing Centre Ltd.

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org
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1.0 General Details

1.1 Equipment Under Test [EUT]
Description of Sample(s)

Product: Mini Central Transmitter
Manufacturer: Gatekeeper Systems (HK) Ltd.
Unit 2318-2319, Level 23, Tower 1, Metroplaza
No. 223 Hing Fong Road, Kwai Fong, N.T., Hong Kong.

Brand Name: Gatekeeper Systems
Model Number: D-9129
Input Voltage: 110-240Va.c.

1.2 Description of EUT Operation
The Equipment Under Test (EUT) is a GatekeeperteBys (HK) Ltd., Mini Central
Transmitter. The transmission signal is frequehopping with channel frequency range
2402.9-2478.6MHz during normal use. The EUT wadeséixed frequency test mode before
test by selecting the stored commands by turniagtimtrol knob.

1.3 Date of Order

2012-06-27

1.4 Submitted Sample(s):

1 Sample

1.5 Test Duration

2012-07-30 to 2012-07-31

1.6 Country of Origin

China

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org
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2.0 Technical Details

2.1 Investigations Requested

Perform Electromagnetic Interference measuremerstscordance with FCC 47CFR [Codes of
Federal Regulations] Part 15: 2011 RegulationsAex8l C63.4:2009 for FCC Certification.

2.2 Test Standards and Results Summary Tables
EMISSION
Results Summary
Test Condition Test Requirement Test Method Clags/ Test Result
Severity | Pass Fail N/A
Field Strength of FCC 47CFR 15.249 ANSI C63.4:2009 NAl XK O O

Fundamental &
Harmonics Emissions

Radiated Emissions FCC 47CFR 15.209 ANSI C63.4:2009 N/A| X ] ]

AC Mains Conducted | FCC 47CFR 15.207 N/A NA | X ] []
Emissions

Note: N/A - Not Applicable

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org
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3.0 Test Results
3.1 Emission

3.1.1 Radiated Emissions

Test Requirement: FCC 47CFR 15.249

Test Method: ANSI C63.4:2009

Test Date: 2012-07-30

Mode of Operation: Mode (500kbps) / Rx Mode

Test Method:

The sample was placed 0.8m above the ground plane standard radiated emission test site.
Measurements in both horizontal and vertical pt&siwere performed. During the test, each emission
was maximized by: having the EUT continuously wogkiinvestigated all operating modes, rotated about
all 3 axis (X, Y & Z) and considered typical configtion to obtain worst position, manipulating
interconnecting cables, rotating turntable, varyamgenna height from 1m to 4m in both horizontal an
vertical polarizations. In the frequency range kifig to 30MHz, The center of the loop antenna shall
meter above the ground and rotated loop axis fodman reading. The emissions worst-case are shown
in Test Results of the following pages.

Remark: 3 orthogonal axis apply to hand-held dewidg.

*; Semi-anechoic chamber located on the G/F of Fibeg Kong Standards and Testing Centre Ltd.
with a metal ground plane filed with the FCC pursu@ section 2.948 of the FCC rules, with
Registration Number: 607756.

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Spectrum Analyzer Setting:

9KHz — 30MHz (Pk & Av) RBW:
VBW:

Sweep:

Span:

Trace:

30MHz — 1GHz (QP) RBW:
VBW:

Sweep:

Span:

Trace:

Above 1GHz (Pk & Av) RBW:
VBW:

Sweep:

Span:

Trace:

Test Setup:

10kHz
30kHz
Auto

Page 6 of 23

Fully capture the emissions being measured

Max. hold

120kHz
120kHz
Auto

Fully capture the emissions being measured

Max. hold

3MHz
3MHz
Auto

Fully capture the emissions being measured

Max. hold

Semi-Anechoic Chamber

Distance = 3m

A
\ 4

[ ]

Computer

[
EUT Turn-table | |

Absorbers

Measurement
Receiver

Ground Plane

Absorbers placed on top of the ground plane arenflasurements above 1000MHz only.

The Hong Kong Standards and Testing Centre Ltd.
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Limits for Field Strength of Fundamental & Harmonics Emissions [FCC 47CFR 15.249]:

Frequency Range of Field Strength of Field Strength of
Fundamental Fundamental Emission Harmonics Emission
[MHZ] [microvolts/meter] [microvolts/meter]
902-928 50,000 [Average] 500 [Average]
2400-2483.5 50,000 [Average] 500 [Average]
Results of Tx mode (Ch. 6, 500kbps): Pass
Field Strength of Fundamental Emissions
Peak Value
Frequency Measured Correction Field Field Limit @3m E-Field
Level @3m Factor Strength Strength Polarity
MHz dBuVv/m dBuV/im dBuV/im pVim pVim
2402.9 66.9 28.0 94.9 55,590.4 500,00 Horizontal
*  4806.5 26.8 32.9 59.7 966.1 5,000 Horizontal
7210.1 4.9 37.2 42.1 127.4 5,000 Horizontal
9611.6 5,000 Vertical
* 12014.5 5,000 Vertical
14417.4 5,000 Vertical
16820.3 Emissions detected are more than 5,000 dertip
* 19223.2 20 dB below the FCC Limits 5,000 Vertica
21626.1 5,000 Vertical
24029.0 5,000 Vertical
Field Strength of Fundamental Emissions
Average Value
Frequency Measured Correction Field Field Limit @3m E-Field
Level @3m Factor Strength Strength Polarity
MHz dBuVv/m dBuV/m dBuvV/im pVim pVim
2402.9 42.9 28.0 70.9 3,507.5 50,000 Horizontal
*  4806.5 5.7 32.9 38.6 85.1 500 Horizontal
7210.1 0.7 37.2 37.9 78.5 500 Horizontpl
Remarks:

*e

No additional spurious emissions found between $tiveernal used/generated frequency and 30 MHz
Denotes restricted band of operation.

Measurements were made using a peak detector. rAisgien less than 1000 MHz and falling within the
restricted bands of FCC Rules Part 15 Section 15.8@5tee limits of FCC Rules Part 15 Section 15.209

were applied.

Calculated measurement uncertainty :

30MHz to 1GHz
1GHz to 18GHz

5.2dB

5.1dB

The Hong Kong Standards and Testing Centre Ltd.
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Limits for Field Strength of Fundamental & Harmonics Emissions [FCC 47CFR 15.249]:

Frequency Range of Field Strength of Field Strength of
Fundamental Fundamental Emission Harmonics Emission
[MHZ] [microvolts/meter] [microvolts/meter]
902-928 50,000 [Average] 500 [Average]
2400-2483.5 50,000 [Average] 500 [Average]
Results of Tx mode (Ch. 128, 500kbps): Pass
Field Strength of Fundamental Emissions
Peak Value
Frequency Measured Correction Field Field Limit @3m E-Field
Level @3m Factor Strength Strength Polarity
MHz dBuV/m dBuvV/m dBuV/im uVim uVim
2441.6 66.7 28.0 94.7 54,325.p0 500,000 Horizontal
*  4883.2 25.3 33.0 58.3 822.2 5,000 Horizontal
7325.7 4.2 37.2 41.4 117.5 5,000 Horizontal
9766.4 5,000 Vertical
* 12208.0 5,000 Vertical
14649.6 5,000 Vertical
17091.2 Emissions detected are more than 5,000 dertic
* 19532.8 20 dB below the FCC Limits 5,000 Vertica
21974.4 5,000 Vertical
24416.0 5,000 Vertical
Field Strength of Fundamental Emissions
Average Value
Frequency Measured Correction Field Field Limit @3m E-Field
Level @3m Factor Strength Strength Polarity
MHz dBuV/m dBuvV/m dBuvV/im uVim uVim
2441.6 43.1 28.0 71.1 3,589.7 50,000 Horizontal
*  4883.2 4.8 33.0 37.8 77.6 500 Horizontal
7325.7 1.3 37.2 38.5 84.1 500 Horizontpl
Remarks:

*-

No additional spurious emissions found between shiveernal used/generated frequency and 30 MHz
Denotes restricted band of operation.

Measurements were made using a peak detector. rAisgien less than 1000 MHz and falling within the

restricted bands of FCC Rules Part 15 Section 15.20%e limits of FCC Rules Part 15 Section 15.209
were applied.

Calculated measurement uncertainty :

30MHz to 1GHz
1GHz to 18GHz

5.2dB
5.1dB

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Limits for Field Strength of Fundamental & Harmonics Emissions [FCC 47CFR 15.249]:

Frequency Range of Field Strength of Field Strength of
Fundamental Fundamental Emission Harmonics Emission
[MHZ] [microvolts/meter] [microvolts/meter]
902-928 50,000 [Average] 500 [Average]
2400-2483.5 50,000 [Average] 500 [Average]
Results of Tx mode (Ch. 247, 500kbps): Pass
Field Strength of Fundamental Emissions
Peak Value
Frequency Measured Correction Field Field Limit @3m E-Field
Level @3m Factor Strength Strength Polarity
MHz dBuV/m dBuvV/m dBuV/im uVim uVim
2478.6 67.2 28.0 95.2 57,544.0 500,000 Horizontal
*  4952.2 26.6 33.1 59.7 966.1 5,000 Horizontal
7426.8 4.9 37.2 42.1 127.4 5,000 Horizontal
9914.4 5,000 Vertical
* 12393.0 5,000 Vertical
14871.6 5,000 Vertical
17350.2 Emissions detected are more than 5,000 dertic
* 19828.8 20 dB below the FCC Limits 5,000 Vertica
22307.4 5,000 Vertical
24786.0 5,000 Vertical
Field Strength of Fundamental Emissions
Average Value
Frequency Measured Correction Field Field Limit @3m E-Field
Level @3m Factor Strength Strength Polarity
MHz dBuV/m dBuvV/m dBuvV/im uVim uVim
2478.6 45.1 28.0 73.1 4,518.6 50,000 Horizontal
*  4952.2 4.3 33.1 37.4 74.1 500 Horizontal
7426.8 1.2 37.2 38.4 83.2 500 Horizontpl
Remarks:

*-

No additional spurious emissions found between shiveernal used/generated frequency and 30 MHz
Denotes restricted band of operation.

Measurements were made using a peak detector. rAisgien less than 1000 MHz and falling within the

restricted bands of FCC Rules Part 15 Section 15.20%e limits of FCC Rules Part 15 Section 15.209
were applied.

Calculated measurement uncertainty :

30MHz to 1GHz
1GHz to 18GHz

5.2dB
5.1dB

The Hong Kong Standards and Testing Centre Ltd.
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Limits for 20dB Bandwidth of Fundamental Emission:

Frequency Range 20dB Bandwidth
[MHZ] [MHZ]
2402.8 1.31

(Lowest Channel)
| 20dB Bandwidth of Fundamental Emission

Marker 1 [T1 ndB] RBW 100 kHz RFE Att 10 dB
@ Ref Lvl ndB 20.00 dB VBW 300 kHz
107 dByV BW 1.31062124 Mz SwWr 5 s Uni t dByV
e Yi|[T1] 87./44 dBy
100 2.40278958 GHz
ndB 20. 00 dB
00 B 1.31062124 Mz
e WG SV VTl [T1] 66./73 dBY
/ﬂ M‘\\‘\ 2.40219840 GHz
W 2T} 67-44—dBM

I N1

80 T2 {
VM 2.40350902 GHz
1VI EW 1MA
70| P v\rm‘“‘\ ,T2
Fls WA

ol g M,
i W

50| TDF

401 ENG502

30

20

Center 2.402789579 GHz 200 kHz/ Span 2 MHz

Dat e: 31.JUL. 2012 21:28:00
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Limits for 20dB Bandwidth of Fundamental Emission:

Frequency Range 20dB Bandwidth
[MHZ] [MHZ]
2441.1 1.31

(Middle Channel)
| 20dB Bandwidth of Fundamental Emission

Marker 1 [ T1 ndB] RBW 100 kHz RF Att 10 dB
Ref Lvl ndB 20.00 dB VBW 300 kHz
107 dBwV BW 1.51102204 Mz SWr 5 s Uni t dByV
107
Yi1|[T1] 86./54 dBY
100 P A4 P58 GHE
ndE 20. 00 dB
BW| 1.51102204 MHz

%° VTl [T1 66./05 dB
WW [ T1] . N
\\ 2.44035431 GHz
Av o

66122 dBy\
66~ By

80 :
yf"l v\b{( 2.44186533 GHz|!NL
1VI EW \ 1MvA

7 Tylw‘WNI,w” MWM‘U\%Q
ol M %

50

TDF

40| EN5502

30

20

Center 2.441125852 GHz 200 kHz/ Span 2 MHz

Dat e: 31.JUL. 2012 21:42:32
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Limits for 20dB Bandwidth of Fundamental Emission:

Frequency Range 20dB Bandwidth
[MHZ] [MHZ]
2478.5 1.49
(Highest Channel)
| 20dB Bandwidth of Fundamental Emission
Marker 1 [T1 ndB] RBW 100 kHz RF Att 10 dB
@Ref Lvi ndB 20. 00 dB VBW 300 kHz
107 dByV BW 1. 49498998 MHz SWr 5 ms Uni t dByV
107,
Yi|[T1] 76./97 dBYV
100 247851784 GHz =
ndB 20. 00 dB
B 1.49498998 Mz
90
V11 [T1) 56./45 dBYV
2.47775431 GHz
80 VT2 171} 57..09 dByV

Y
VI EW / W\ 2.47924930 Gz llﬁ
70 NJ" \
60| — W
’ﬁw ™ '\w'\mz\
IIM,‘

i

50— d\"‘u TOF
Nialal Wy

40l EN5502

30

20

10

7
Center 2.478517836 GHz 200 kHz/ Span 2 Mz

Dat e: 31.JUL. 2012 21:48:50
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Band Edge Measurement:

Frequency Range Radiated Emission Attenuated bttlew
Fundamental
[MHZ] [dB]
2402.8 — Lowest Fundamental 39.7
39.7dB Reduction at Lower Band Edge
Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@ Ref Lvl 49. 05 dByV VBW 300 kHz
107 dByV 2. 40000000 GHz SWr 28 s Uni t dByV
107,
Yi|[T1] 49.|05 dBw\
100 2—46666660—GH=
Al|[T1] 39.68 dB

2. 72545099 Mz

i
|
w n

.

50

40| EN5502 ,«t‘/ \\'\

%0 IR Y| SR L VTPV W (W, PYIY Y MATNOVTUSL

90

80

I'N1

ivi Ew 1MVA

70

20

Start 2.3 Gz 11 MHz/ Stop 2.41 Gz

Dat e: 31.JUL. 2012 21:24:58
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Band Edge Measurement:

Frequency Range Radiated Emission Attenuated bttlew
Fundamental
[MHz] [dB]
2478.5 - Highest Fundamental 43.2

43.2dB Reduction at Upper Band Edge

Marker 1 [T1] RBW 100 kHz RF Att 10 dB
@Ref Lvl 34. 24 dByV VBW 300 kHz
107 dByV 2. 48350000 GHz SWI 6 s Uni t dByV
107,
Yi|[T1] 34.|24 dBw\
100 2.48350000—GHz
Al|[T1] 43.18 dB

-|5. 12613002 Mz
90

80 3
I N1
iyl 1MVA
70 / \'
60 \
50 TDF

40l EN5502
\M\\‘M' 1
30 M’MMML.I IV TETY IO P N U YN TR VWP DU TN
v aval N 2T ot A AN A A AU
20
10
7
Start 2.477517836 GHz 2.248216433 Miz/ Stop 2.5 Gz

Dat e: 31.JUL. 2012 21:51:29
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Limits for Radiated Emissions [FCC 47 CFR 15.209 Gliss B]:

Page 15 of 23

Frequency Range

Quasi-Peak Limits

[MHZz] [uVv/m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)

1.705-30 30

30-88 100

88-216 150

216-960 200
Above960 500

The emission limits shown in the above table asetian measurement employing a CISPR quasi-peakateded
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Tx mode (9kHz — 30MHz): Pass
Emissions detected are more than 20 dB belowthiellhe(s)

Result of Tx mode (30MHz — 1GHz) Pass

Field Strength of Spurious Emissions
Quasi-Peak
Frequency | Measured| Correction Field Limit Margin E-Field
Level @3m Factor Strength @3m Polarity

MHz dBuVv dB/m dBuVv/m dBuV/m dBuV/m
137.4 8.7 9.4 18.1 43.5 -25.4 Horizontal
141.5 9.4 9.8 19.2 43.5 -24.3 Horizontal
167.8 9.1 11 20.1 43.5 -23.4 Horizontal
208.0 17.0 12.2 29.2 43.5 -14.3 Vertica
287.7 16.4 15 314 46.0 -14.6 Vertica
350.6 16.7 17.3 34.0 46.0 -12.0 Vertica

Result of Tx mode (1GHz — 26GHz): Pass
Emissions detected are more than 20 dB belowthiellhe(s)

Remarks:

No additional spurious emissions found between stiveernal used/generated frequency and 30 MHz
Correction Factor included Antenna Factor and Califeriyation.
Calculated measurement uncertainty

30MHz to 1GHz
1GHz to 18GHz

.2dB
5.1dB

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
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Limits for Radiated Emissions [FCC 47 CFR 15.209 Gliss B]:

Frequency Range Quasi-Peak Limits
[MHZz] [uVv/m]
0.009-0.490 2400/F (kHz)
0.490-1.705 24000/F (kHz)
1.705-30 30
30-88 100
88-216 150
216-960 200
Above960 500

The emission limits shown in the above table asetian measurement employing a CISPR quasi-peakateded
above 1000MHz are based on measurements emplayiagesiage detector.

Result of Rx Mode (9kHz — 30GHz): PASS
Emissions detected are more than 20 dB below ti@ IE@its

Results of Rx mode (30MHz — 25GHz): PASS
Emissions detected are more than 20 dB below the [E@its

Remarks:

No additional spurious emissions found between shiveernal used/generated frequency and 30 MHz
Correction Factor included Antenna Factor and Calenation.
Calculated measurement uncertainty . 30MHz to 1GHz .2dB

1GHz to 18GHz 5.1dB

The Hong Kong Standards and Testing Centre Ltd.
10 Dai Wang Street, Taipo Industrial Estate, N.T., Hong Kong
Tel: (852) 2666 1888 Fax: (852) 2664 4353 Homepage: www.hkstc.org E-mail: hkstc@hkstc.org
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3.1.3  Conducted Emissions (0.15MHz to 30MHz)

Test Requirement: FCC 47CFR 15.207
Test Method: ANSI C63.4:2009
Test Date: 2012-07-31

Mode of Operation: On mode

Test Voltage: 117Va.c., 60Hz

Test Method:

The test was performed in accordance with ANSI €62009, with the following: an initial
measurement was performed in peak and averagetidatanode on the live line, any emissions
recorded within 30dB of the relevant limit line wele-measured using quasi-peak and average detectio
on the live and neutral lines with the worst casmrded in the table of results.

Test Setup:

EUT Cable

Receiver

0.8m

LISN AE
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Limit for Conducted Emissions (FCC 47 CFR 15.207):
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Frequency Range Quasi-Peak Limits Average
[MHz] [dBpV] [dBuV]
0.15-0.5 66 to 56* 56 to 46*
0.5-5.0 56 46
5.0-30.0 60 50

* Decreases with the logarithm of the frequency.

Limits for Conducted Emissions Test, please refdind lines (Quasi-Peak and Average) in the foliogvdiagram.

Results of OnMode: Pass
Please refer to the following diagram for indivitltesults.
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Results of On Mode: Pass

Quasi-peak Average
Conductor Frequency Level Limit Level Limit
Live or Neutral MHz dBuv dBuv dBuv dBuv

Live 0.405 -*- -*- 36.9 48.0
Neutral 0.160 32.7 66.0 -*- -*-
Neutral 0.270 -*- -*- 36.0 51.0
Neutral 0.335 -*- -*- 38.8 49.0
Neutral 0.350 42.8 59.0 -*- -*-
Neutral 0.405 41.4 58.0 -*- -*-
Neutral 0.470 38.9 57.0 -*- -*-
Neutral 0.540 35.5 56.0 -*- -*-
Neutral 0.675 34.0 56.0 -*- -*-
Neutral 0.740 31.6 56.0 -*- -*-
Neutral 3.030 18.4 56.0 -*- -*-
Neutral 9.895 31.4 60.0 -*- -*-
Neutral 10.230 -*- -*- 33.1 50.0
Neutral 10.365 -*- -*- 33.1 50.0
Neutral 10.500 -*- -*- 32.8 50.0
Neutral 10.635 -*- -*- 32.1 50.0
Neutral 10.770 33.2 60.0 30.8 50.0
Neutral 10.970 -*- -*- 32.3 50.0

Remarks:
Calculated measurement uncertainty : 3.97dB
-*- Emission(s) that is far below the correspondingt line.
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Appendix A
Radiated Emission
EQP NO. | DESCRIPTION MANUFACTURER MODEL NO. SERIALN O. | LASTCAL | DUE CAL
EM276 Broadband Horn Antenna A-INFOMW IXTXLB- J20310909030| 2010/08/21 2013/08/21
10180-SF 07
EM215 MULTIDEVICE CONTROLLER EMCO 2090 00024676 N/A N/A
EM216 MINI MAST SYSTEM EMCO 2075 00026842 N/A N/A
EM217 ELECTRIC POWERED EMCO 2088 00029144 N/A N/A
TURNTABLE
EM218 ANECHOIC CHAMBER ETS-Linggren FACT-3 - 2010/25 2012/10/25
EM219 BICONILOG ANTENNA EMCO 3142C 00029071 2011/08 2013/03/01
EM229 EMI Test Receiver R&S ESIB40 100248 2012/85/0 | 2013/05/03
EMO022 LOOP ANTENNA EMCO 6502 1189-2424 2010/09/07 012/09/07
Remarks:-
CM Corrective Maintenance
N/A Not Applicable or Not Available
TBD To Be Determined
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Appendix B
Photographs of EUT

Front View of the product

Rear View of the product
T ——

Inner Circuit Bottom View
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Photographs of EUT

Measurement of Radiated Emission Test Set Up

Measurement of Radiated Emission Test Set Up
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Measurement of Radiated Emission Test Set Up

*xxx% End of Test Report *****
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