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FCC 47 CFR PART 15 SUBPART C

TEST REPORT
FOR

Evoluent VerticalMouse C Replacement Receiver

Model : VMCRR

Trade Name: Evoluent

Issued to
Evoluent
925 Linden Ave., Unit C, South San Francisco, CA 94080 USA

Issued by
WEISHANG Certification Co., Ltd.

Xizhi Office 12F.-3, No.27-1, Ln. 169, Kangning St., Xizhi Dist., New Taipei City 221,
Taiwan (R.O.C.)

Test Site No. 74-1, Shibachong Xi, Shiding Shiang, New Taipei City 223, Taiwan
(R.O.C)

Note: This test refers exclusively to the test presented test model and sample. This report shall not be reproduced except
in full, without the written approval of WEISHANG Certification Co., Ltd. This document may be altered or revised by
WEISHANG Certification Co., Ltd. Personnel only, and shall be noted in the revision section of the document.
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1. GENERAL INFORMATION

Applicant : Evoluent

Address ; 925 Linden Ave., Unit C, South San Francisco, CA 94080
USA

Manufacturer ; Evoluent

Address ; 925 Linden Ave., Unit C, South San Francisco, CA 94080
USA

EUT : Evoluent VerticalMouse C Replacement Receiver

Model Name : VMCRR

Model Differences : N/A

Is here with confirmed to comply with the requirements set out in the FCC Rules and Regulations Part 15
Subpart C and the measurement procedures were according to ANSI C63.10-2013. The said equipment in
the configuration described in this report shows the maximum emission levels emanating from equipment
are within the compliance requirements.

FCC part 15 subpart C

Receipt Date : 07/20/2015 Final Test Date : 10/16/2015
Tested By: Reviewed by:
B?/\,., '/v\ ) )59
OCT. 21, 2015 OCT. 21, 2015 PAY1
Date Ben Lu / Engineer Date Brian Yu / Manager

Designation Number: TW1048
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2. REPORT OF MEASUREMENTS AND EXAMINATIONS

2.1 LIST OF MEASUREMENTS AND EXAMINATIONS

FCC Rule Description of Test Result
15.249(a) |. Field Strength of Fundamental Emissions Pass
15.249(d) |. Band Edge Emissions Pass
15.249(a)(d) |. Radiated Emissions Pass
15.207 . Conducted Emissions Pass
15.215(c) |. 20dB Bandwidth Pass
15.203 . Antenna Requirements Pass

*Note : All test sites and the data are completed in the lab with TAF qualifications. (TW1048)
Test Location;
Max Light Technology Co., Ltd.
No. 74-4, Shibachong Xi, Shiding Dist., New Taipei City, Taiwan (R.O.C.)
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EUT Name
Model Number
FCCID Number
Receipt Date
Input Voltage

Power From

Operate Frequency
Modulation Technique
Number of Channels
Channel spacing
Operating Mode
Antenna Type

Antenna gain

2.2 DESCRIPTION OF THE TESTED SAMPLES

Evoluent VerticalMouse C Replacement Receiver

7 VMCRR

R6Y-VMCRR

: 07/20/2015

: 5Vdc From USB Port

Olnside OOutside
OAdaptor OBATTERY OAC Power Source
ODC Power Source MSupport Unit PC or NB

Refer to the channel list as described below

. GFSK

15
MN/A O__5 MHz

OSimplex ™M Duplex

: Chip Antenna

3.45 dBi
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2.3 CARRIER FREQUENCY OF CHANNELS

Channel Frc(e&t;g)mcy Channel Fr((e&lﬁezr;cy
01 2405 11 2455
02 2410 12 2460
03 2415 13 2465
04 2420 14 2470
05 2425 15 2475
06 2430
07 2435
08 2440
09 2445
10 2450
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3. TEST METHODOLOGY

All testing as described bellowed were performed in accordance with ANSI C63.10:2013 and FCC
CFR 47 Part 15 Subpart C.

3.1 GENERAL TEST PROCEDURES

Conducted Emissions
The EUT is placed on a wood table, which is at 0.8 m above ground plane acceding to clause 15.207

and requirements of ANSI C63.10:2013. Conducted emissions from the EUT measured in the
frequency range between 0.15 MHz and 30MHz are using CISPR Quasi-Peak / Average detectors.

Radiated Emissions
The EUT is a placed on a turn table, which is 0.8 m above ground plane (1.5 m for above 1GHz). The

turntable was rotated through 360 degrees to determine the position of maximum emission level. The
EUT is placed at 3m away from the receiving antenna, which varied from 1m to 4m to find out the
highest emission. Each emission was to be maximized by changing the polarization of receiving

antenna both horizontal and vertical.
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3.2 FCC PART 15.205 RESTRICTED BANDS OF OPERATIONS

(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in

any of the frequency bands listed below:

MHz MHz MHz GHz
0.090-0.110 16.42 - 16.423 399.9 - 410 45-515
0.495(*) - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5 - 25.67 1300 - 1427 8.025- 8.5
4.17725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215-6.218 74.8-75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25- 134
6.31175 - 6.31225 123 -138 2200 - 2300 14.47 - 14.5
8.291-8.294 149.9 - 150.05 2310 - 2390 15.35 - 16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2690 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6 - 24.0
12.29-12.293 167.72 - 173.2 3332 - 3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43-36.5
12.57675 - 12.57725 322-335.4 3600 - 4400 9
13.36 - 13.41

1 Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within these
frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or less than 1000
MHz, compliance with the limits in Section 15.209 shall be demonstrated using measurement instrumentation
employing a CISPR quasi-peak detector. Above 1000 MHz, compliance with the emission limits in Section
15.209 shall be demonstrated based on the average value of the measured emissions. The provisions in

Section 15.35 apply to these measurements.

3.3 DESCRIPTION OF TEST MODES

All testing and the worst radiated emission case from X,Y and Z axis evaluation was selected for testing.

The worst case on dedicated Y axis and all testing with this mode was performed.

The EUT was tested under following modes:

Modes:
1. Continuous transmitting

Channels:
1. CH1, 2.405 GHz

2. CHS8, 2.440 GHz
3. CH15, 2.475 GHz
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3.4 MEASUREMENT UNCERTAINTY

Measurement Item Uncertainty
Conducted emissions 12.24 dB
Radiated emissions (30MHz ~ 1GHz) | +3.96 dB
Radiated emissions (above 1GHz) 13.74 dB

3.5 DESCRIPTION OF THE SUPPORT EQUIPMENTS

Setup Diagram

See test photographs attached in appendix 1 for the actual connections between EUT and
support equipment.

Support Equipment

Peripherals Devices:

OUTSIDE SUPPORT EQUIPMENT

. . FCC ID/ Trade Power
No.| Equipment Model Serial No. BSMI ID name Data Cable Cord
1. PC V8 99AKDV1 FCCDOC | IBM N/A U”flh';':ed
2. | LCD Monitor | SDM-HS74 1356906 Fccpoc | sony | Shielded/ | Unshielded
1.8m /1.8m
_ Shielded/
3. Printer C4562B H946151BZ FCC DOC HP 1m N/A
4. | Keyboard MY-0DJ325-7161) e poc | pgpp | Shielded/ N/A
: y SK-8115 0-885-0166 1.8m
5 Mouse MOC5UO HOYO2HZ4 FCCDOC | DELL Shl'eé‘:ﬁd’ N/A
6. Modem DFM-560EL | ES0025A000007 | FCC DOC | D-Link N/A N/A

Note: All the above equipment /cable were placed in worse case position to maximize emission
signals during emission test
Grounding: Grounding was in accordance with the manufacturer’s requirement and conditions for
the intended use.
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4. TEST AND MEASUREMENT EQUIPMENT

4.1 CALIBRATION

The measuring equipment utilized to perform the tests documented in the report has been
calibrated once a year or in accordance with the manufacturer's recommendations, and is
traceable to recognized national standards.

4.2 EQUIPMENT

The following list contains measurement equipment used for testing. The equipment conforms
to the requirement of CISPR 16-1, ANSI C63.2 and. Other required standards.

Calibration of all test and measurement, including any accessories that may effect such
calibration, is checked frequently to ensure the accuracy. Adjustments are made and correction
factors are applied in accordance with the instructions contained in the respective.

List of Test and Measurement Equipment

Iten Instrument Manufacturer Model No. S/N N Gl
Date
1. Spectrum Analyzer HP 8691EM 72412A00110 | 2016/03/21
2. Pre Amplifier MLT PREAMP6G-01 20110209 2016/03/01
3. Pre Amplifier MLT PREAMP6G-02 20110301 2016/03/01
4. Biconilog Antenna EMCO 3142C 00044568 2016/10/30
5. | Spectrum Analyzer Agilent E7403A US40240137 | 2016/02/27
6. LISN EMCO 3825/2 2658 2016/03/01
7. Spectrum Analyzer Agilent E4446A US44300422 | 2015/12/30
8. Biconilog Antenna EMCO 3142C 00059739 2016/10/30
9. Home Antenna SCHWARZBECK BBHA 9120D 304 2016/10/22
10. Home Antenna SCHWARZBECK BBHA 9170 181 2016/10/22
11. TA Pre Amplifier O.l%:)ld%%nGHz RFO1 2016/10/22
12. Herotek Pre Amplifier A402-417 30690 2015/11/06
13. | Spectrum Analyzer Agilent N9010A MY50060164 | 2016/04/08

#: Calibration interval of instruments listed above is one year
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5. SECTION 15.249 REQUIREMENTS (FUNDAMENTAL/ HARMONICS)
5.1 TEST SETUP

Refer to paragraph 7.1.

5.2 LIMIT

902 - 928
2400 — 2483 114 Peak
5725 - 5875

902 - 928
2400 — 2483 94 Average
5725 - 5875

902 - 928
2400 — 2483 74 Peak
5725 - 5875

902 - 928
2400 — 2483 54 Average
5725 - 5875

5.3 RESULT: PASSED
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5.4 TEST DATA:

Measurements above 1000 MHz, Average detector setting:
Average Value = Peak Value + Duty Factor
Duty Factor = 20 log (Total Duty / Period of Pulse Train)
=20 log (0.188ms*13] / 100ms)
=-32.23

Modulation Standard: GFSK
Pulse*13, per 100ms

Agilent Spectrum Analyzer - Swept SA

s0e ac [ ] : /N\ALIGN OFF
Avg Type: Log-Pwr

PNO: Fast ~—»— 1rig:Free Run ‘.
IFGain:Low #Atten: 20 dB Select Marker’

Ref 116.99 dBpV

Properties»

Center 2.405000000 GHz Span 0 Hz

Res BW 1.0 MHz #VBW 1.0 MHz Sweep 100.0 ms (1001 pts) %
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Modulation Standard: GFSK
0.188ms, per one pulse bandwidth

Agilent Spectrum Analyzer - Swept SA
| FF S0 ac ] ] : AW ALIGN OFF
Marker 1 A 188.000 ps Trig Delay: 4100 ys  Avg Type: Log-Pwr
PNO: Fast —»— Trig: Video .
IFGain:Low #Atten: 20 dB ik Select Marker
AMKr1 188.0 ys >

Ref 116.99 dBpv 1.93 dB

Marker

Properties»

Center 2.405000000 GHz Span
Res BW 1.0 MHz #VBW 1.0 MHz Sweep 1.000 ms (1001 pts)
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Fundamental
Power ;| DC 5V Pol/Phase . | VERTICAL
Test Mode 1| GFSK CH1 Temperature 11 28°C
Test Date .| Aug. 24, 2015 Humidity 1| 65 %
Memo 1| Y axis
177 Level {dBuv!im} Date: 2015-08-24
120 Z400-7487.5MHz PK
100} . . . . [ _ 2800-2403.5WHz AV
&0 9
]
40
20

0
2400 2401. 2402, 2402, 2404, 2405, 24085, 2407, 2408, 2409, 2410
Frequency (MHz}

Condition: 2488-2483.5SMHz PK 3Im Vertical

EUT ; 1587831
Mode : Transmit,/Receive
flote : Dongle FSK 2485MHz
Read Limit  Over

Freg Lewvel Factor Lewvel Line Limit Remark

MH=z dBuv dB/m dBuV/m dBuV¥/m dB

1 2485.18  98.51 -16.38 74.13 114,808 -39.87 Peak
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode GFSK CH1 Temperature 28 °C
Test Date Aug. 24, 2015 Humidity 65 %
Memo Y axis
1z7LEvEl [dBuVIm) Date: 2015-08.24
120 Z400-7487.5MHz PK
100/ PA00-27203.5MHz AV
&0 1
60
A0
20
Gz:mu 2401, 2402, 2403, 2404, 2405, 2406, 2407,  2408. 2409, 2410

Frequency (MHz}

Condition: 2488-2483 _SMHz PK 3Im Horizontal

EUT : 1587831
Mode : Transmit,/Receive
Hote : Dongle FSK 2485MH=z
Read Limit  Owver
Fragq Lewvel Factor Lewvel Limne Limit Remark
MHz dBu\ dB/m dBuV/m JBuV/m dB

1 2484.98 93,89 -16.38 Te.71 114,88 -37.29
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Power ;| DC 5V Pol/Phase . | VERTICAL
Test Mode 1| GFSK CHS8 Temperature 11 28°C
Test Date .| Aug. 24, 2015 Humidity 1| 65 %
Memo 1| Y axis
137 Level (dBuv!im} Date; 2015-08-24
120 JANN-7457.5MHz PR
1oo) _ _ _ _ I I 2300-2493.5MHz AV
&0
1
&0
40
20

0
2435 2435, 2437, 2428, 2438, 24440, 2441, 2442, 2443, 2444, 2445
Frequency (MHz}

Condition: 2488-2483.5SMHz PK 3Im Vertical

EUT ; 1587831
Mode : Transmit,/Receive
flote : Dongle FSK 2448MHz
Read Limit  Owver

Freg Level Factor Lewvel Line Limit Remark

MHz dBuv dB/m dBuV/m JBuV/m dB

1 2446.86 22,98 -16.25 66.65 114.80 -47.35 Peak
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode GFSK CH8 Temperature 28 °C
Test Date Aug. 24, 2015 Humidity 65 %
Memo Y axis
12?|_E1,.E| [dBuYIm} Date: 2015-08-24
10 2400-24897.5MHz PK
1oof | PANU-240T.5MHZ AV
80
1
B0
40
20
ﬂzqaﬁ 2436 2437, 2438, 2439, 2440, 2441, 2442, 2443 2444, 2445

Frequency (MHz|

Condition: 2488-2483_SMHz PK 3m Horizontal

EUT ; 1587831
Mode : Transmit/Receive
flote * Dongle FSK 2448MHz
Read Limit  COwver

Frag Lewvel Factor

Level Line Limit

Remark

MHz dBuv

dB/m dBuV/m dBuV/m dB

1 2439.85 85,10 -16.25 63,85 114,88 -A5.15
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Power ;| DC 5V Pol/Phase . | VERTICAL
Test Mode 1| GFSK CH15 Temperature 11 28°C
Test Date .| Aug. 24, 2015 Humidity 1| 65 %
Memo 1| Y axis
12?Leveltdﬂu\ﬁrn} Dates 2015-08-24
120 Z400-7487.5MHz PK
100} . . . . _ _ 2800-2403.5MHz AV
&0
1
]
40
20

0
2470 2471. 2472, 2472, 2474, 2475, 2476, 2477, 2478, 2479, 2480
Frequency (MHz}

Condition: 2488-2483.5SMHz PK 3Im Vertical

EUT ; 1587831
Mode : Transmit,/Receive
flote * Dongle FSK 2475MH=z
Read Limit Ower

Freg Lewvel Factor Lewvel Line Limit Remark

MH=z dBuv dB/m dBuV/m dBuV¥/m dB

1 2475.18  84.98 -16.13 BE.85 114.80 -45.15 Peak
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode GFSK CH15 Temperature 28 °C
Test Date Aug. 24, 2015 Humidity 65 %
Memo Y axis
177 Level (dBuVim} Date: 2015-08-24
120 Z400-7481.5MHz PR
100 2300-2303.5MHZ AV
80 1
60
40
20
uz:m: 2471, 2472 2473 2474, 75, 24T, 24TT. 2478, 2479, 2480

Frequency [MHz}

Condition: 248@-2483 _5MHz PK 3m Horizontal

EUT : 1587031
Mode : Transmit/Receive
Hote + Dongle FSK 2475MHz
Read Limit  Owver
Fragq Lewal Factor Lewvel Lime Limit Remark
MHz dBuv dB/m dBuV/m dBuV/m dB
1 2475.86 93,28 -16.13 J7.15 114.88 -36.85 Peak
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Power ;| DC 5V Pol/Phase . | VERTICAL
Test Mode 1| GFSK CH1 Temperature 11 28°C
Test Date 1 Aug. 21, 2015 Humidity 1| 66 %
Memo 1| Y axis
QTLevel {dBuV/m) Date: 2015-08-21
ag
80 CLASS-B PK
70
- 4 CLASS-B AV
50 | 2
40
30
20 4
10
1000 4000. 6000, 8£000. 10000, 12000. 14000, 16000, 18000, 20000, 22000, 25000
Frequency (MHz)
Condition: CLASS-B PK 3m Vertical
EUT 1587631
Mode Transmit/Receive
Note : Dongle GFSK 2485MHz
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV  dB/m dBuV/m dBuV/m dB
1 1276.88 76.83 -20.34 49.69 74.88 -24.31 Peak
2 1692.80 65.41 -18.64 46.77 74.88 -27.23 Peak
3 4818.00 19.38 54.80 -34.62 Average
4 4810.880 58.24 -6.63 51.61 74.8@ -22.39 Peak
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Power DC 5V Pol/Phase : | HORIZONTAL
Test Mode GFSK CH1 Temperature .| 28°C
Test Date Aug. 21, 2015 Humidity 1| 66 %
Memo Y axis
97 Level (dBuWim) Date: 2015-08-21
a0
80 CLASS-B PK
70
- N A CLASS-B AV
so[ 17
40
30
20 !
10
1000 4000. 6000. 8000. 10000, 12000. 14000. 16000, 18000, 20000. 22000, 25000
Frequency (MHz)
Condition: CLASS-B PK 3m Horizontal
EUT 15687831
Mode : Transmit/Receive
Note : Dongle GFSK 2485MHz
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV  dB/m dBuV/m dBuV/m dB
1 1278.80 69.00 -208.34 48.66 74.88 -25.34 Peak
2 1692.06 68.84 -18.64 50.20 74.00 -23.80 Peak
3 4810.00 . 19.98 54.00 -34.10 Average
4 4818.06 58.76 -6.63 52.13 74.88 -21.87 Peak
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Power .| DC 5V Pol/Phase . | VERTICAL
Test Mode 1| GFSK CHS8 Temperature 11 28°C
Test Date .1 Aug. 21, 2015 Humidity 1| 66 %
Memo | Y axis

g?LeveI[dEuVﬂnl Date: 2015-08-21

90

80 CLASS-B PK

70

60 A CLASS-B AV

50 2
40
30
20
10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Freguency (MHz)

Condition: CLASS-B PK 3m Vertical

EUT : 1507031
Mode : Transmit/Receive
Note : Dongle GFSK 2448MHz
Read Limit Over

Freq Level Factor Level Line Limit Remark

MHz  dBuV  dB/m dBuV/m dBuV/m dB

1276.6@ 69.61 -20.34 49.27 74.88 -24.73 Peak
1692.80 65.49 -18.64 46.85 74.00 -27.15 Peak
4880.80 --oooeoeeeeeeeeeeeees 19.94 54.88 -34.86 Average
4880.00 58.49 -6.32 52.17 74.80 -21.83 Peak

Bl e
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Power .| DC 5V Pol/Phase . | HORIZONTAL
Test Mode .| GFSK CH8 Temperature .| 28°C
Test Date | Aug. 21, 2015 Humidity 1| 66 %
Memo 1 Y axis

97 Level (dBuV/m) Date: 2015-08-21

90

80 CLASS-BPK

70

- 4 CLASS-BAV

-
N

50
40
30
20
10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)

Condition: CLASS-B PK 3m Horizontal

EUT : 1507031
Mode : Transmit/Receive
Note : Dongle GFSK 2440MHz
Read Limit Over

Freq Level Factor Level Line Limit Remark

MHz  dBuV  dB/m dBuV/m dBuV/m dB

1270.00 68.67 -20.34 48.33 74.00 -25.67 Peak
1692.00 69.22 -18.64 50.58 74.00 -23.42 Peak
4880.00 - 20.35 54.80 -33.65 Average
4880.00 58.90 -6.32 52.58 74.00 -21.42 Peak

B W
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Power .| DC 5V Pol/Phase . | VERTICAL
Test Mode 1| GFSK CH15 Temperature 11 28°C
Test Date .1 Aug. 21, 2015 Humidity 1| 66 %
Memo | Y axis

grlevel[dBuVﬂn] Date: 2015-08-21

90

80 CLASS-B PK

70

o0l . CLASS-B AV

50 |2

40
30
20
10

1000 4000. 6000. 8000. 10000. 12000. 14000. 16000, 18000. 20000. 22000, 25000
Frequency (MHz)

Condition: CLASS-B PK 3m Vertical

EUT : 1587831
Mode : Transmit/Receive
Note : Dongle GFSK 2475MHz
Read Limit Over

Freq Level Factor Level Line Limit Remark

MHz  dBuV  dB/m dBuV/m dBuV/m dB

1276.00 70.47 -20.34 50.13 74.00 -23.87 Peak
1692.00 66.21 -18.64 47.57 74.00 -26.43 Peak
VT L S 19.07 54.00 -34.93 Average
4949.85 57.31 -6.81 51.3@0 74.00 -22.70 Peak

R N
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Power .| DC 5V Pol/Phase . | HORIZONTAL
Test Mode | GFSK CH15 Temperature .| 28°C
Test Date .| Aug. 21, 2015 Humidity 1| 66 %
Memo 1 Y axis

g?LeveI (dBuVim) Date: 2015-08-21

g0

80 CLASS-B PK

7o

60 4 CLASS-B AV

ey
4]

50
40
30
20
10

1000 4000. 6000. 8000. 10000. 12000. 14000, 16000, 18000. 20000. 22000, 25000
Frequency (MHz)

Condition: CLASS-B PK 3m Horizontal

EUT : 1587831
Mode : Transmit/Receive
Note : Dongle GFSK 2475MHz
Read Limit Over

Freq Level Factor Level Line Limit Remark

MHz  dBuV  dB/m dBuV/m dBuV/m db

1276.80 68.17 -208.34 47.83 74.80 -26.17 Peak
1692.00 68.72 -18.64 50.08 74.80 -23.92 Peak
4950.75 - 20.85 54.88 -33.95 Average
4950.75 58.29 -6.81 52.28 74.00 -21.72 Peak

E R
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TIPSy S

Note:

1. Emission level = Reading level + Correction factor

2. Correction factor : Antenna factor, Cable loss, Pre-Amp, etc.

3. All emissions as described above were determining by rotating the EUT through three
orthogonal axes to maximizing the emissions if the EUT belongs to hand-held or body-worn
devices.

4. Measurements above 1000 MHz, Peak detector setting:

1 MHz RBW with 3 MHz VBW (Peak Detector).
5. Measurements above 1000 MHz, Average detector setting:

Average Value = Peak Value + Duty Factor

Duty Factor = 20 log (Total Duty / Period of Pulse Train)

6. Peak detector measurement data will represent the worst case results.

i

---" denotes the data which is not available.

8. Where limits are specified for both average and peak detector functions, if the peak measured
value complies with the average limit, it is unnecessary to perform an average measurement.
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SECTION 15.249 REQUIREMENTS (BAND EDGE)

6.1 TEST SETUP

Refer to paragraph 7.1.

6.2 LIMIT
Restricted Bands:

MHz MHz MHz GHz
0.090-0110 1642 - 16423 3999 -410 45-515
'0.495 - 0,505 16.69475 - 16.69525 608 - 614 5335-546

2.1735-2.1905 1680425 - 16.80475 060 - 1240 725-775
4125-4128 255-2567 1300 - 1427 8.025-85
417725417775 37.5-3825 1435 - 16265 90-972
420725 -420775 73-746 16455 -1646.5 93-95
6.215-6218 T48-752 1660 - 1710 106-127
6.26775-6.26825 108 - 12194 17188-17222 1325-134
6.31175-6.31225 123 - 138 2200 - 2300 1447 -145
5.291-8294 1499 - 150.05 2310 - 2390 1535-162
8.362 -8.366 156.52475 - 156.52525 24835 - 2500 17.7-214
8.37625-8.380675 156.7-1569 2690 - 2900 2201-23.12
8.41425-8.41475 162.0125-167.17 3260 - 3267 2360-240
12.29-12.293 167.72-173.2 3332 -3339 312-318
12.51975-12.52025 240 - 285 334585 -3358 3643-365
1257675 - 12.57725 322-3354 3600 - 4400 (3)
1336-13.41

Operation within the bands:
902 - 928 MHz, 2400 - 2483.5 MHz, 5725 - 5875 MHz, and 24.0 - 24.25 GHz.

Field Strength

Frequency (Hz)

(UV/m at 3-meter)

Field Strength

(dBuV/m at 3-meter)

1.705-30 30 (at 30-meter) 495
30-88 100 40
88-216 150 43
216-960 200 46
Above 960 500 54
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6.3 RESULT: PASSED

6.4 TEST DATA:

Power ;| DC 5V Pol/Phase . | VERTICAL

Test Mode :| GFSK CH1 Temperature 1| 28°C

Test Date .| Aug. 24, 2015 Humidity 1|1 65%

Memo | Y axis
"7 Level {dBuVim) Date: 2015-08-24
110

g0
CLASSHP

70 2'1/1.-
t uuffg!gssvﬂﬂu

50

30

10

2310 2320. 2330, 2340, 2350. 2360. 2370. 2380. 2390. 2400. 2408
Frequency (MHz)

Condition : CLASS-B PK 3m Vertical
EUT : 15076831
Power : DC 5V from USB
Mode : Transmit/Receive
Tempterature: 28
Humidity : 65
Note : Dongle GFSK CH1
Remark
Read Limit Over

Freq Level Factor Level Line Limit Remark

MHz dBuV  dB/m dBuV/m dBuV/m dB

1 239987 - 30.28 54.88 -23.72 Average
2 2399.87 68.55 -6.@4 62.51 74.00 -11.49 Peak
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode GFSK CH1 Temperature 28 °C
Test Date Aug. 24, 2015 Humidity 65 %
Memo Y axis
1 17LE\I'E| (dBuVim) Date: 2015-08-24
110
a0
CLASSJ\(
"’ e§rj
. B AV
50 -
30
10
2310 2320. 2330. 2340, 2350. 2360. 2370. 2380. 2390. 2400. 2408
Frequency (MHz)
Condition : CLASS-B PK 3m Horizontal
EUT 1587831
Power : DC 5V from USB
Mode : Transmit/Receive
Tempterature: 28
Humidity : 65
Note : Dongle GFSK CH1
Remark
Read Limit  Over
Freq Level Factor Level Line Limit Remark
MHz dBuV  dB/m dBuV/m dBuV/m dB
1 2399.57 26.12 54.80 -27.88 Average
2 2399.57 64.39 -6.84 58.35 74.8@ -15.65 Peak
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Power DC 5V Pol/Phase VERTICAL
Test Mode GFSK CH15 Temperature 28 °C

Test Date Aug. 24, 2015 Humidity 65 %
Memo Y axis

Level (dBuV/m)

Date: 2015-08-24

117

110

90

CLASS-B PK
) N e e Y R adnih CLASS-B AV

50

30

10

2472 2475, 2477, 2479, 2481, 2483, 2485, 2487, 2489, 2491, 2493, 2495, 2497, 2500
Frequency (MHz)
Condition : CLASS-B PK 3m Vertical
EUT 1587631
Power : DC 5V from USB
Mode : Transmit/Receive
Tempterature: 28
Humidity : 65
Note : Dongle GFSK CH15
Remark
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV  dB/m dBuV/m dBuV/m dB
1 2483.73 - 28.786 54.00 -25.30 Average
2 2483.73 66.66 -5.73 ©60.93 74.80 -13.87 Peak
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode GFSK CH15 Temperature 28 °C
Test Date Aug. 24, 2015 Humidity 65 %
Memo Y axis
1 17Level {(dBuVim) Date: 2015-08-24
110
a0

CLASS-BPK

70 'W,r’

2
Mm“u,.@, —_p , , CLASS-B AV

50
30
10
2472 2475, 2477, 2479, 2481, 2483, 2485, 2487, 2489, 2491, 2493, 2405, 2497, 2500
Frequency (MHz)
Condition : CLASS-B PK 3m Horizontal
EUT 1587831
Power : DC 5V from USB
Mode : Transmit/Receive
Tempterature: 28
Humidity : 65
Note : Dongle GFSK CH15
Remark
Read Limit Over
Freq Level Factor Level Line Limit Remark
MHz dBuV  dB/m dBuV/m dBuV/m dB
1 2483.54 26.18 54.88 -27.82 Average
2 2483.54 64.14 -5.73 58.41 74.88 -15.59 Peak
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A

Note:

1.
2.
3.

Emission level = Reading level + Correction factor

Correction factor : Antenna factor, Cable loss, Pre-Amp, etc.

All emissions as described above were determining by rotating the EUT through three orthogonal
axes to maximizing the emissions if the EUT belongs to hand-held or body-worn devices.

Measurements above 1000 MHz, Peak detector setting:
1 MHz RBW with 3 MHz VBW (Peak Detector).
Measurements above 1000 MHz, Average detector setting:
Average Value = Peak Value + Duty Factor

Duty Factor = 20 log (Total Duty / Period of Pulse Train)

Peak detector measurement data will represent the worst case results.

. Where limits are specified for both average and peak detector functions, if the peak measured

value complies with the average limit, it is unnecessary to perform an average measurement.
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7. SECTION 15.209 REQUIREMENTS (GENERAL RADIATED EMISSION)

7.1 TEST SETUP

For radiated emissions below 30MHz

i | RX Antenna
- 3m |

Metal Full Soldered Ground Plane

=0l oo

System Simulator

Spectrum Analyzer / Receiver

For radiated emissions from 30MHz to 1GHz

RX Antenna
Ant. feed
point  —
l 1
i-l 3m —_— i T
|
|
|EUT : 1~4m
_____ ] !
f |
80cm I

Metal Full Soldered Ground Plane

) o
L

Spectrum Analyzer / Receiver

System Simulator
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For radiated emissions above 1GHz

RX Antenna
. g
Ant. feed
point Dc oy T —dl
1-4m
T — Im
"f'll‘ J :
1.5m E
o I,
Metal Full Soldered Ground Plane

e I Spectrum Analyzer / Receiver
System Simulator

Page 34/56



\ SHq

& hY /$

S fZig o

0“ WSC OZ WEISHANG Certification Ce., Ltd.  Rreport No: WSCF1507031D
Q"Flcp“

7.2 LIMIT

The field strength of any emissions which appear outside of this band shall not exceed the general

radiated emission limits in section 15.209 as below.

Frequency (MHz) Field Strength (mV/m) Measurement Distance
(m)
1.705-30 30 30
30-88 100* 3
88-216 150* 3
216-960 200* 3
Above 960 500* 3

*Except as provided in paragraph (g), fundamental emissions from intentional radiators
operating under this Section shall not be located in the frequency bands 54-72 MHz,
76-88 MHz,
174-216 MHz or 470-806 MHz. However, operation within these frequency bands is permitted under
other sections of this Part, e.g., Sections 15.231 and 15.241.

In the above emission table, the tighter limit applies at the band edges.

Frequency (Hz)

Field Strength
(uV/m at 3-meter)

Field Strength
(dBuV/m at 3-meter)

1.705-30 30 (at 30-meter) 49.5
30-88 100 40
88-216 150 43
216-960 200 46
Above 960 500 54
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7.3 TEST PROCEDURE

1. The EUT was placed on a turntable, which was 0.8m above ground plane (1.5 m for above 1GHz).

2. The turntable was rotated for 360 degrees to determine the position of maximum emission level.

3. EUT was set at 3m away from the receiving antenna, which was varied from 1m to 4m to find out
the highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was maximized by changing the polarization of receiving antenna, both
horizontal and vertical.

(o2

. Repeated above procedures until the measurements for all frequencies are completed.

7.4 RESULT: PASSED
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7.5 TEST DATA:

All frequencies not described in this test report and within the range of the general radiated
emission limits are not detectable significantly. The table as below is representing worst
emissions found.
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¥The 9kHz - 30MHz spurious emission is under limit 20dB more.
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Report No: WSCF1507031D

30MHz ~ 1GHz, worst emissions found

Power .| DC 5V Pol/Phase VERTICAL
Test Mode 1| GFSK CH1 Temperature 28 °C
Test Date .| Aug. 20, 2015 Humidity 66 %
Memo Y axis
BULE\IEI [dBuVim} Date: 2015-08-20
[
&0
CLASS.B
50
o —— T 8
4 7
30| 12
5
20
10
0
30 100. 200, 300. 404, 200, G600, 700, B00. 040, 1000
Frequency [MHz}
Condition: CLASS-B 3m Vertical
EUT 1587631
Mode Transmit/Receive
flote Dongle FSK 2485MHz

0w T W e e e

Read Limit  Over
Frag Lewvel Factor Lewvel Line Limit Remark

MHz dBuw dB/m dBuV/m JdBuV/m dB
48.26 37,42 -8.47 28.95 4B.8@ -11.85 QP
57.75 42,28 -12.18 3@.18 48.88 -95.98 QF
bl.56 43.1@ -12.95 3@.15 48.88 -59.85 (QF
1x@.88@ 38.76 -T7.82 31.74 43.58 -11.76 QF
162,95 38,29 -6.79 23.58 43.58 -20.88 QP
233.58 49.39 -6.83 472.56 46,88 -3.44 (F
249,22 35,89 -4.77 31.12 46,84 -14.88 QP
433.2% 48.25 -8.38 39.87 46.88 -6.13 OQF
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Power DC 5V Pol/Phase HORIZONTAL
Test Mode GFSK CH1 Temperature 28 °C
Test Date Aug. 20, 2015 Humidity 66 %
Memo Y axis
&0 Level (dBuV/m} Date: 2015-08-20
70
B0
CLASS.B
50
400 —1— ’
3 55
30
4
20
10
‘ 30 100 200. 300. 400. B00. T00. BOO. 800. 1000

Condition:

CLASS-B 3m Hordizontal

500.
Frequency (MHz}

EUT 1587631
Mode Transmit/Receive
Hote Dongle FSK 2485MHz
Read Limit  Over
Freq Lewvel Factor Level Line Limit Remark
MHz dBuv dBfm dBuV/m dBuV/m dB
1 57.75% 49,87 -12.18 36,89 40,88 -3.11 QP
2 61.33 37.61 -12.96 24.65 40,08 -15.35 QF
3 b4.58 45,38 -12.81 32,57 48,88 -7.43 QP
4 12@.9€ 29.81 -7.82 22.7% 43,38 -2@.T71 QP
5 233.58  48.82 -5.83 33.19 46,88 -12.81 QP
6 258.88 38.22 -4.62 33.68 46,88 -12.48 QP
7 433.2%5 40.60 -0.28 49.22 46,00 -5.73 QP
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Note:

1.
2.

© © N o g &

10.

Emission level = Reading level + Correction factor

Correction factor : Antenna factor, Cable loss, Pre-Amp, etc.

All emissions as described above were determining by rotating the EUT through three orthogonal
axes to maximizing the emissions if the EUT belongs to hand-held or body-worn devices.
Measurements from 9 kHz to 150 kHz, Peak detector setting: 100 Hz RBW

Measurements from 150 kHz to 30MHz, Peak detector setting: 10 kHz RBW

Measurements from 30 MHz to 1000 MHz, Peak detector setting: 100 kHz RBW

Measurements from 9 kHz to 150 kHz, CISPR Quasi-Peak detector: 200 Hz RBW
Measurements from 150 kHz to 30MHz, CISPR Quasi-Peak detector: 9 kHz RBW
Measurements from 30 MHz to 1000 MHz, CISPR Quasi-Peak detector: 120 kHz RBW

Peak detector measurement data will represent the worst case results.
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SECTION 15.207 REQUIREMENTS (POWERLINE CONDUCTED

WEISHANG Certification Ce.,, Ltd,

Report No: WSCF1507031D

EMISSIONS)

8.1 TEST SETUP

VCP ~
Receiver
EUT
Non-Conductive Table
LISN ] | LISN
HCP
8.2 LIMIT
Frequency range CLEs
q (MHi) 9 oP Average
dB(uVv) dB(uVv)
0.15-0.5 66 - 56 dBuV 56 - 46 dBuV
0.5-5.0 56 dBuV 46 dBuV
5.0-30.0 60 dBuV 50 dBuV

8.3

Remark: In the above table, the tighter limit applies at the band edges.

TEST PROCEDURE

The EUT and simulators are connected to the main power through a line impedance stabilization
network (LISN). It provides a 50 ohm /50 puH coupling impedance for the measuring equipment. The
peripheral devices are also connected to the main power through a LISN that provides a 50 ohm /50
uH coupling impedance with 50 ohm termination. (Please refer to the block diagram of the test setup

and photograph.)

Both sides of AC line are checked for the maximum conducted emission interference. In order to
find the maximum emissions, the relating positions of equipment and all of the interference cables
must be changed according to EN 55022 regulations: The measurement procedure on conducted

emission interference.

The resolution bandwidth of the field strength meter is set at 9 KHz.

Page41/56



& SHq
siz ¥
124
“wsc /4 WEISHANG Certification Co., Ltd.  report No: WSCF1507031D

)'F|cP‘
8.4 TEST SPECIFICATION

According to PART15.207

8.5 RESULT: PASSED

EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range: 150KHz--30MHz
Detector Function: Quasi-Peak / Average Mode

Resolution Bandwidth: 9KHz
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8.6 TEST DATA:

Power . | AC 120V Pol/Phase | LINE
Test Mode . | GFSK CH15 Temperature :| 25°C
Test Date . | Aug. 12, 2015 Humidity 1| 60 %
Memo .| Y axis
80 Level (dBuV) Date: 2015-08-12
70
F‘__\-‘-‘-‘ﬁ-""‘-\—\_ -
50 — j CLASS-B
%0 1
40 —_— 8 ¥ 10
234 £ g 7
30
20
10
015 0.2 0.5 1 2 5 10 20 30
Frequency (MHz)
Condition : CLASS-B Line
EUT : 1587031
Power : DC 5V from System
Mode : Transmit/Receive
Tempterature: 25
Humidity : 60
Note :
Read Limit Over

Freq Level Factor Level Line Limit Remark

MHz  dBuV dB dBuV  dBuV dB
1 8.269 43.63 0.11 43.74 61.14 -17.40 Peak
2 8.389 31.56 @.13 31.63 58.89 -26.46 Peak
3 8.449 31.88 ©9.13 32.01 56.90 -24.89 Peak
4 8.508 32.83 ©0.13 32.96 56.00 -23.04 Peak
5 8.568 30.50 @.13 30.63 56.00 -25.37 Peak
6 1.971 34.23 8.16 34.39 56.00 -21.61 Peak
7 3.254 32.96 ©.18 33.14 56.00 -22.86 Peak
8 8.478 38.18 @©.27 38.45 60.00 -21.55 Peak
9 18.180 48.68 9.29 48.97 60.080 -19.83 Peak
1@ 17.582 38.53 0.41 38.94 60.00 -21.06 Peak
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Power

AC 120V

Pol/Phase

NEUTRAL

Test Mode

GFSK CH15

Temperature

25°C

Test Date

Aug. 12, 2015

Humidity

60 %

Memo

Y axis

80

Level (dBuV)

Date: 2015-08-12

70

60

40, ———

30

20

CLASS-B

W

0.15

Condition
EUT

Power
Mode

Tempterature:

Humidity
Note

0.2

: CLASS-B Neutral

0.5

1587831
: DC 5V from System
: Transmit/Receive

25

: 6@

Freq

Read
Level

Factor Level

2
Freguency (MHz)

Limit
Line

Over
Limit

Remark

MNP,

10.
15.

Wee N

MHz

.269
.389
.568
77
.875
.ae1
.628

627
553

dBuV

42

44

.30
35.
35.
35.
35.
36.
36.
48.
.38

91
14
85
51
69
74
71

dB  dBuV

.11 42

.29 41

oo @

.12 36.
.12 35,
.14 35,
.14 35,
.16 36.
.18 3s6.
.00
.39 44,

.41

@3
26
19
65
85
92

77

dBuV

61.
58.
56.
56.
56.
56.
56.
60.
60.

14
89
ee
08
o8
ee
ee
ee
ee

-18.
-22.
-20.
-20.
-20.
-19.
-19.
-19.
-15.

dB

73
86
74
81
35
15
88
ee
23

Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak
Peak
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9. 20DB BANDWIDTH MEASUREMENT

9.1 TEST SETUP

Spectrum

EUT

Analyzer

9.2 LIMIT
N/A

9.3 TEST PROCEDURE
a. The transmitter output was connected to the spectrum analyzer.

b. Set RBW=1MHz and VBW=3MHz.
c. The 20 dB bandwidth is defined as the total spectrum the power of which is higher than peak power

minus 20 dB.
d. The 20 dB Bandwidth was measured and recorded.

9.4 RESULT: PASSED
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9.5 TEST DATA

Test Date: AUG. 24, 2015

Atmospheric pressure: 1010 hPa

Temperature: 28°C
Humidity: 65%

MO‘?';:)a(;ion Channel Fr?&lﬁir;cy 20d B(|\B/|?-|nzd)Width
01 2405 4.955
GFSK 08 2440 5.052
15 2475 5.013

Modulation Standard: GFSK
Channel: 01

Agilent Spectrum Analyzer - Occupied BW

Sweep Time 20.0 ms

#IFGain:Low

Rer 126.99 dBpV

Center 2.405 GHz

Occupied Bandwidth
4.6899 MHz
19.097 kHz
4.955 MHz

Transmit Freq Error
x dB Bandwidth

soeec | ]

MALIGN

OFF

Center Freq: 2.405000000 GHz
[ Trig: Free Run
#Atten: 20 dB

Avg[Hold:»1010

#/BW 3 MHz

Total Power

OBW Power
x dB

Radio Std: None

Span 8 MHz
Sweep 20ms

102 dBpv

99.00 %
-20.00 dB

Radio Device: BTS

TracelDetector

Clear Write

Average
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Modulation Standard: GFSK
Channel: 08

Agilent Spectrum Analyzer - Occupied BW

I R =TT : ANALIGN CFF

Center Freq 2.440000000 GHz Center Freq: 2.440000000 GHz Radio Std: None
. 1 Trig:Free Run

)
#IFGain:Low #Atten: 20 B

TracelDetector

Avg|Hold:> 1010
Radio Device: BTS

Rer 126.99 dBpV

Clear Write

Center 2.44 GHz Span 8 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20ms

Occupied Bandwidth Total Power 101 dBpv
5.1885 MHz Man

Transmit Freq Error 105.99 kHz OBW Power 99.00 %

x dB Bandwidth 5.052 MHz x dB -20.00 dB

Eﬁsm‘ms
Modulation Standard: GFSK
Channel: 15

Agilent Spectrum Analyzer - Occupied BW
I T T : A O
Center Freq 2.475000000 GHz Center Freq: 2.475000000 GHz Radio Std: None Screen Image

] Trig: Free Run Avg|Hold:>10/10
#IFGain:Low #Atten: 20 dB Radio Device: BTS Themes
3D Color
Ref 126.99BVv
Save As ...

Center 2475 GHz Span 8 MHz
#Res BW 1 MHz #VBW 3 MHz Sweep 20 ms

Occupied Bandwidth Total Power 101 dBpv
4.6457 MHz

Transmit Freq Error 209.06 kHz OBW Power 99.00 %

x dB Bandwidth 5.013 MHz xdB -20.00 dB

MSG ﬁESTATUS
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10. ANTENNA REQUIREMENTS

10.1 STANDARD APPLICABLE
For intentional device, according to FCC 47 CFR Section 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.

10.2 ANTENNA CONSTRUCTION AND DIRECTIONAL GAIN

Antenna Type: CHIP Antenna
Antenna Gain: 3.45 dBi
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