Reference No.: WTD13S0705260E Page 1 of 90

FCC TEST REPORT

FCCID : S7GIJB383B

Applicant : DONG GUAN WANG NIU DUN WELLCOM ELECTRONICS FACTORY

Address : Xia Wu Lane, WangLian Hamlet, WangNiuDun Town, DongGuan City,
GuangDong Province, China

Manufacturer : DONG GUAN WELLCOM ELECTRONICS COMPANY LIMITED

Address : NANYU INDUSTRIAL PARK,NANCHANG ROAD,WANGNIUDUN

TOWN,DONGGUAN CITY,CHINA
Equipment Under Test (EUT) :

Product Name - CDG BLUETOOTH MIC
Model No. - 1JB383B, W-KG203B

Standards : FCC CFR47 Part 15 Section 15.247:2012

Date of Test - July 06~30, 2013

Date of Issue - Augsut 09, 2013

Test Result : PASS

Remark:

* The sample described above has been tested to be in compliance with the requirements of ANSI
C63.4:2003. The test results have been reviewed and comply with the rules listed above and found to
meet their essential requirements.

The results shown in this test report refer only to the sample(s) tested, this test report cannot be
reproduced, except in full, without prior written permission of the company.

The report would be invalid without specific stamp of test institute and the signatures of compiler and
approver.

Prepared By:

Waltek Services (Shenzhen) Co., Ltd.
Address: 1/F., Fukangtai Building, West Baima Road, Songgang Street, Baoan District, Shenzhen, Guangdong,
China
Testing location: 1/F., Fukangtai Building, West Baima Road, Songgang Street, Baoan District, Shenzhen,
Guangdong, China

Tel: +86-755-83551033 Fax: +86-755-83552400

Compiled by: Approved by:

Mg,{',éﬁm . 2hang Taido ﬁp

Maikou Zhang / Project Engineer Philo Zhong / Manager

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTD13S0705260E Page 2 of 90

2 Test Summary

(Exposure of Humans to RF Fields)

Test Items Test Requirement Result
15.205(a)
Spurious Radiated Emissions 15.209 PASS
15.247(d)
Band edge Emissions 15.247(d) PASS
Spurious RF Conducted Emissions from 15.247(d) PASS
out of band
Duty Cycle 15.35 PASS
Conducted Emissions 15.207 PASS
20dB Bandwidth 15:215¢ PASS
15.247(a)(1)
Maximum Peak Output Power 15.247(b)(1) PASS
Frequency Separation 15.247(a)(1) PASS
Number of Hopping Frequency 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Maximum Permissible Exposure
1.1307(b)(1) PASS

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4 General Information

4.1 General Description of E.U.T.

Product Name : CDG BLUETOOTH MIC

Model No. : 1JB383B, W-KG203B

Model Description : Only the name number is different.

Operation Frequency : 2402MHz ~ 2480MHz, 79 channels in total,separated by 1MHz
Type of Modulation : GFSK, Pi/4ADQPSK, 8DPSK

Oscillator : Crystal 16MHz for RF Moudle

Antenna installation : PCB Printed Antenna

4.2 Details of E.U.T.

Technical Data : AC 100-240V~50/60Hz, 16W
Adapter :N/A

4.3 Test Facility
The test facility has a test site registered with the following organizations:

J IC — Registration No.: 7760A
Waltek Services(Shenzhen) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files. Registration
7760A, July 12, 2012.

o FCC — Registration No.: 880581
Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully described in a report
filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC is
maintained in our files. Registration 880581, May 26, 2011.

4.4 Test Location

All the tests were performed at:
Waltek Services(Shenzhen) Co., Ltd. at 1/F, Fukangtai Building, West Baima Rd.,Songgang
Street, Baoan District, Shenzhen, China

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 Aug. 13,2012 | Aug. 12,2013
2. LISN R&S ENV216 101215 Aug. 13,2012 | Aug. 12,2013
3. Cable Top TYPE16(3.5M) - Aug.14,2012 | Aug. 13,2013
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMC Analyzer Agilent E7405A MY45114943 | Aug. 13,2012 | Aug. 12,2013
Active Loop Antenna Beijing Dazhi ZN30900A - Aug. 13,2012 | Aug. 12,2013
3. | TregBroadhand | schwaRZBECK | VULB9163 336 Apr. 20,2013 | Apr. 19,2014
4. Broa:;?:::a"'om SCHWARZBECK | BBHA 9120 D 667 Apr. 20,2013 | Apr. 19,2014
5, Broa:;?:::a"'om SCHWARZBECK | BBHA 9170 399 Aug. 13,2012 | Aug. 12,2013
Broadband COMPLIANCE
6. Preamplifier DIRECTION PAP-1G18 2004 Apr.07,2013 | Apr.06,2014
7. Broadband SCHWARZBECK | BBV 9718 9718-148 | Aug. 13,2012 | Aug. 12,2013
Preamplifier
8. Cable Top EW02014-7 - Apr. 20,2013 | Apr. 19,2014
9. Cable Top TYPE16(13M) - Aug. 13,2012 | Aug. 12,2013
10. | DC POWER SUPPLY LWDQGS PS-303D Aug. 13,2012 | Aug. 12,2013
11. Humidity Chamber GTH-225-40-1P IAA061213 May. 15, 2013 | May. 14, 2014
ROHDE &
12. Spectrum Analyzer SCHWARZ FSL6 Sep. 21, 2012 | Sep. 20, 2013
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +1.5x10°
RF Power +1.0dB
RF Power Density +2.2dB
Temperature +1 °C
DC Source + 0.05%
. . * 5.03 dB (Bilog antenna 30M~1000MHz)
Radiated Emissions test 1 4.74 dB (Horn antenna 1000M~25000MHz)
Conducted Spurious + 3.64dB (150KHz~30MHz)
missions test
5.3 Test Equipment Calibration

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207

Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-Peak
& Average if maximised peak within 6dB of Average Limit
6.1 E.U.T. Operation

Operating Environment:
Temperature: 26 °C
Humidity: 50 % RH
Atmospheric Pressure: 1010 mbar

EUT Operation:
The EUT was tested in bluetooth linking, AV output and MIC with discharging mode. The worst mode
were shown in the report.

The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz to 30MHz
was investigated.

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within
6dB of the average limit line.

6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI C63.4:2003.

I 80cm =>80cm I/U"“MI
40cm —
EUT _ _-ﬁ___._

80fm LISN

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.3 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.

Test mode: bluetooth linking

Live line:
B00 dBuv
ITT—
E E AVG:  —
L e
. a | s
! : I
: : |
ol iy L
30 : kT o P —
' *-L:,J
: % o h‘g,.r qu"“ : Ve
] [ T S J,.N i i .
: Jh,u,w.l mww .ﬂ'lwm w*’ m{ m&» ;
10 ....‘,.E.."._...:.... PO P - - RO R T da- - R .:_ -
0.0 : I - : : : - :
0150 05 ] jom MHz
Freq. Reading | Factor | Result | Limit |Margin| .. 2
No- | MHz) | (@Buvy | (dB) | (dBuV) | dBuv |(dB) i
1 0.1500| 19.30 5.80 2910 | 6599 [-36.89| QP
2 0D.1500| 7.26 5.80 17.06 | 55.99 |-38.93| AVG
3 0.3220| 2515 9.88 35.03 5965 (-2462( QP
4 0.3220| 14382 9.88 2470 4965 | -24 95 AVG
5 16140 24.41 10.00 3441 | 56.00 [-21.59] QP
G 1.6140] 12.44 10.00 2244 46.00 | -23.56) AVG
7 274200 21.34 1002 | 31.36 | 56.00 |-2464| QP
Gl 274200 1063 10.02 | 2065 | 46.00 |-25.35| AVG
g 12.4819] 41.71 10.70 £241 | 6000 -TE8| QP
10 12,4819 3051 10.70 41.21 5000 | -879 | AVG
11 26.6900| 27.04 11.64 38.86 | 60.00 [-21.12| QP
12 26.6900( 16.37 11.84 28.21 | 50.00 [-21.79] AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Neutral line:
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00 dBuY

kil

i

{1 S gt NN SR SRR EROr VAU VU R Uy Uy Uy SRRt NSO FAP |

Limii: I

30 5 i;.‘ Do i Pﬂ ; ; ; X
| H H H o H A H Al
o bl s T T
VAR AL UL 0 R A R .
ll,u‘ N ; . Lo ; : ; ; ;
e e S S S A3 T .
ol RN
%0 1] [ jon MH:

o |ty [ o] e | et | Ot Tt o T e
1 0.1539| 2090 9.80 3070 6578 | -3508( QP
2 0.1539] 8.08 9.80 17.88 E5T78 | -3790( AVG
3 0.32200 2871 9.88 38.59 E9.65 | -21.06( QP
4 0.32200 1893 9.88 2881 4965 [-2084) AVG
5 0.7019] 2419 9.95 3414 56.00 | -21.85( QP
G 07019 1198 9.95 2193 46.00 [-24.07] AVG
7 1.6100( 2713 10.00 3713 56.00 | -1887) QP
8 1.6100| 16.92 10.00 26.92 46.00 [-19.08] AVG
49 12,5580 4310 10.70 h3.80 60.00 | -6.20 Qap
10 12.5580( 3266 10.70 43.36 50.00) -6.64 | AVG
11 26.8780| 2648 11.87 38.35 60.00 | -21.65( QP
12 26.87801 16.23 11.87 28.10 50.00 ) -21.90] AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7 Radiated Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.209 & 15.247
Test Method: DA 00-705
Test Result: PASS
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uv/m Distance uv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?FH2) 4+ 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log @400 kH2) 4 40
1.705 ~ 30 30 30 100 * 30 20l0g®” + 40
30 ~ 88 100 3 100 20log""®?
88 ~ 216 150 3 150 20log!"®?
216 ~ 960 200 3 200 20log**®”
Above 960 500 3 500 20log®®

7.1 EUT Operation :

Operating Environment:
Temperature: 25.5°C
Humidity: 51 % RH

Atmospheric Pressure:1001 mbar

EUT Operation:
The EUT was tested in bluetooth linking, AV output and MIC with discharging mode. The worst mode
were shown in the report.

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using the setup
accordance with the ANSI C63.4: 2003.
The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

“ pectrum AMP ombining

The test setup for emission measurement from 30 MHz to 1 GHz.

»|

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°
_)l
0.8m Turn Table

<---

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

4+

0.8mE Turn Table
! Absorbers
: AdbA

R —

NetworkK

7.3 Spectrum Analyzer Setup

According to FCC Part15 Rules, the system was tested 9kHz to 25000MHz.

Below 30MHz
Sweep Speed .....cccveeiiiiiiiiee e Auto
IF Bandwidth.........cccooieeiiiiieeeeeee, 10KHz
Video Bandwidth..........cccocieiiiiiiiiiiie 10KHz
Resolution Bandwidth.............ccccooviiiinnne 10KHz
30MHz ~ 1GHz
Sweep Speed .....cccveeeiiiiiiiiee e Auto
IF Bandwidth.........cccooieeiiiiieeeee, 120 KHz
Video Bandwidth..........ccocieeiiiiiiiiiis 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ...........cccceeenneen. Normal
Resolution Bandwidth .............cccociiinnnen. 100KHz
Above 1GHz
Sweep Speed .....cccveeeiiiiiiiee e Auto
IF Bandwidth........cccooieeiiiiieeeee 120 KHz
Video Bandwidth..........ccocieiiiiiiiiiiiis 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ...........cccceeenneen. Normal
Resolution Bandwidth.............cccoccviiinninen. 1TMHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.4 Test Procedure

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

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

3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the maximum
emissions.

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

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

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are tested under 3-axes(X,Y,Z) position(X denotes lying on the table, Y
denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse radiation

emission was get at the X position. So the data shown was the X position only.

7.5 Corrected Amplitude & Margin Calculation

The Corrected Amplitude is calculated by adding the Antenna Factor and Cable Factor, and subtracting the

Amplifier Gain from the Amplitude reading. The basic equation is as follows:

Corr. Ampl. = Indicated Reading + Antenna Factor + Cable Factor - Amplifier Gain

The “Margin” column of the following data tables indicates the degree of compliance with the applicable
limit. For example, a margin of -7dB means the emission is 7dB below the maximum limit for Class B. The
equation for margin calculation is as follows:

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.6 Summary of Test Results

Test Frequency :Below 30MHz

Page 14 of 90

The measurements were more than 20 dB below the limit and not reported.
Test Frequency : 30MHz ~ 1000MHz

Test mode: bluetooth linking mode

Antenna polarization: Vertical

1000 dBwvFm
Limit: p—
0 | Mg —
80 i i b O
»
i | | E i T
10— : 56 : — —
e s 1 o B
W g - - PO PR
b 1| I . T : __ } _._I || 1 ! PO i . '.
[0 o oL
o e e
0.0 ; P
J0.000 40 50 G0 70 B0 300 400 500 G0D0 A0 10000 MHz
Freq. Reading | Factor Result Limit |Margin Detector | Remark
No. (MHz) (dBuVim)| (dB) (dBuMim} |(dBuVim)| (dB) = =
1 30.9619( 53.09 -19.10 33.99 4000 | -6.01 QP
2 33.4449( 5BEA52 -19.95 36.57 4000 | -343 QP
3 669669 B3A1T -23.24 29.93 4000 [-10.07) QP
4 921388 56938 -24.29 32.69 4350 [-1081) QP
5 1299226 5991 -2232 37.59 4350 | -9 Qp
G 1468877 5793 -20.98 36.95 4350 | -B55 Qp

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Antenna polarization: Horizontal
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100.0  dHu¥/m

1 U S S SR

&0

T0

L T T T =
| | | ——
o a | — —
- 3 5 . :
i Z " H H H
| e e T B | B s s :-- et BEE T R ety EENT
1 i H \ H ; :
TR 1) 1 1) T
o ; i b
0.0 ; R
30,000 40 50 D FO Q0 300 100 00 EOO MO0 10000 WH=z

Ma.

Freq.
(MHz)

Reading
(dBuV/m)

Factor
(dB)

Result
(dBuV/m)

Limit
(dBuvim)

Margin
(dB)

Detector

Remark

347802

40.88

-18.12

2276

40.00

-17.24

ap

53.8158

5645

-25.83

3062

40.00

-9.38

ap

129.9226

54.08

-22.12

31.94

43.50

-11.56

ap

201.3930

53.33

-23.76

2857

43.50

-13.93

ap

408.9460

4793

-16.50

3143

45.00

-14.57

ap

T A k=] ] B2 =

903.3094

4257

-5.41

3716

45.00

-8.84

ap
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Reference No.: WTD13S0705260E

Test Frequency: 1GHz ~ 18GHz

Page 16 of 90

All the modulation modes were tested, the data of the worst mode (GFSK) were recorded in the following

pages.

AV = Peak +20Log+o(duty cycle) =PK+(-9)=PK-9 [refer to section 9 for more detail]

Test mode: transmitting at lower channel

Antenna polarization: Vertical

964 dbu¥ Fm
| | | | T —
77 i i i i i
% s s 5 : :
&f ; ; i : : ;
37
27 b ges-
7
31 ; : ; ; ;
1000.0000 270000 440000 G100.00 PR 950000 120000 1290000 71460000  16300.0072000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po o | mamark
No. (MHz) (dBuV/m)| (dB) (dBuV/m) [{dBuVim}| (dB) = =
1 2402.000| 8588 -15.58 70.30 74.00 | -3.70| peak
2 45804.000| 5095 -11.97 38.98 7400 |-35.02| peak
3 T206.000| 4781 -7.21 40.40 74.00 |-33.60| peak
4 10911.000| 5&51.87 -3.51 4836 74.00 |-25.64| peak
5 14651.000| 4956 0.37 4993 7400 |-24.07| peak
=] 17116.000 51.15 0.51 E1.66 74.00 |-22.34| peak
Remark: the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4804.000 -9 29.98 54.00 -24.02 AV
3 7206.000 -9 31.40 54.00 -22.60 AV
4 10911.000 -9 39.36 54.00 -14.64 AV
5 14651.000 -9 40.93 54.00 -13.07 AV
6 17116.000 -9 42.66 54.00 -11.34 AV
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Reference No.: WTD13S0705260E

Antenna polarization: Horizontal

Page 17 of 90

9650 dBu¥/m
[k - —
7 i i ! !
i X |
37 5 ! :
17 : : L ;
’
: - -
1000.0000 270000 440000 G100. 00 Ten0.00 950000 1120000 1290000 1460000 16300.0012000.00MHz
Freq. Reading | Factor Result Limit |Margin| po o | Remark
No. (MHz) (dBuVim)| (dB) (dBuV/m) |(dBuVim}| (dB) = =
1 2402.000| 79.53 -15.69 £3.94 74.00 |-10.06| peak
2 4804.000( 3857 -11.97 26.60 74.00 |[-47.40( peak
3 7206.000( 42.80 -7.21 3559 74.00 [-38.41( peak
4 10622.000| 47.53 -4.14 4339 7400 |-30.61| peak
5 16756.000( 51.50 -3.71 4779 74.00 [-26.21( peak
& 17847.000| 4549 406 4955 7400 |-24.45| peak
Remark:the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/im) | (dBuV/m) (dB) Detector Remark
2 4804.000 -9 17.6 54.00 -36.4 AV
3 7206.000 -9 26.59 54.00 -27.41 AV
4 10622.000 -9 34.39 54.00 -19.61 AV
5 15756.000 -9 38.79 54.00 -15.21 AV
6 17847.000 -9 40.55 54.00 -13.45 AV
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Test mode: transmitting at middle channel

Antenna polarization: Vertical

96.9

7

&r

db ¥ m
: : : ' limit 1 —
3 ; e :

¥ i : | | i
17 : : L ’ L
7
21 ; ; : : ;
10000000 2700.00 440000 G100.00 Fenn.oo 950000 1120000 1290000 1460000 160000712000 00MHz
Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No. (MHz) (dBuVim)| (dB) (dBuV/m) [[dBuVim})| (dB) = =
1 2441.000( 8096 1570 65.26 7400 | 874 | peak
2 48820001 3995 -11.92 28.03 74.00 |-45.97| peak
3 73230001 4511 -713 ar.esa 74.00 |-36.02| peak
4 10877.000] 50.25 -3.58 46 67 7400 |-27.23| peak
5 142260001 4747 -0.01 AT 46 74.00 |-26.54| peak
G 17269.000| 48.00 0.95 48695 74.00 |-25.056| peak
Remark:the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4882.000 -9 19.03 54.00 -34.97 AV
3 7323.000 -9 28.98 54.00 -25.02 AV
4 10877.000 -9 37.67 54.00 -16.33 AV
5 14226.000 -9 38.46 54.00 -15.54 AV
6 17269.000 -9 39.95 54.00 -14.05 AV
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Reference No.: WTD13S0705260E

Antenna polarization: Horizontal

Page 19 of 90

969 dBu¥ 'm
5 5 5 | P e —
Z
5 : s ; : :
7| s. — —
r
31 i i i ; i
10000000 270000 4400.00 G100.00 FRO0.00 9500000 1120000 1290000 1460000 16300001 2000_00KMHz
Freq. Reading | Factor Result Limit |Margin| oo | Remark
No- 1 MHz)  |(dBuvim)| (@B) |(dBuVim) |(dBuvim)| (@B) || R
1 2441000 7272 -15.70 57.02 74.00 |-16.98| peak
2 4882.000| 39487 -11.92 2795 7400 |-46.05| peak
3 7323.000| 424 -7.13 35.28 7400 |-38.72| peak
4 11795000 5002 -4 K5 45 47 74.00 |-28.53| peak
5 15348000 52.02 -2.68 49 34 74.00 |-24.66| peak
G 1768958.000| 44.80 552 50.32 7400 |-23.68| peak
Remark:the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4882.000 -9 18.95 54.00 -35.05 AV
3 7323.000 -9 26.28 54.00 -27.72 AV
4 11795.000 -9 36.47 54.00 -17.53 AV
5 15348.000 -9 40.34 54.00 -13.66 AV
6 17898.000 -9 41.32 54.00 -12.68 AV
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Test mode: transmitting at upper channel

Antenna polarization: Vertical

9649 dbuv Fm
| | | | T —
77 i i ! ! i
o
1 : : : : :
” : gt —
17 : S S
7
31 i i i i i
1000, 0000 2700.00 440000 E100.00 Fenn.oo 950000 1120000 1290000 1460000 1630000712000 _00MHz
Freq. Reading | Factor Result Limit  |Margin| oo oo | memark
No- 1 MHz)  |(dBuvim)| (@B) |(dBuVim) |(dBuvim)| (dB) | P
1 2480000 7423 -15.68 5B.55 7400 |-15.45| peak
2 4960.000| 4066 -11T7 28.89 7400 |-45.11| peak
3 7440000 4526 -6.93 38.33 74.00 |-35.67| peak
4 10843.000] 4811 -3.68 44.43 7400 |-29.57| peak
5 13308.000| 48.90 -2.75 46.15 7400 |-27.85| peak
G 17694000 459 358 4949 74.00 |-24.51| peak
Remark:the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4960.000 -9 19.89 54.00 -34.11 AV
3 7440.000 -9 29.33 54.00 -24.67 AV
4 10843.000 -9 35.43 54.00 -18.57 AV
5 13308.000 -9 37.15 54.00 -16.85 AV
6 17694.000 -9 40.49 54.00 -13.51 AV

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTD13S0705260E

Antenna polarization: Horizontal

Page 21 of 90

96.9 dBu¥ 'm
limit1: —
ird
67
7 i ; i |
’
31 : : : : :
1000.0000 270000 440000 G100.00 o000 950000 1120000 1290000 1460000 163000012000 00MHz
Freq. Reading | Factor Result Limit  (Margin| po oo | memark
No. (MHz) (dBuVim)| (dB) (dBuV/m) |(dBuVim)| (dB) = =
1 2480000 7187 -15.68 5619 7400 |-17.81| peak
2 4960.000] 44.30 -1.T7 3253 74.00 |-41.47| peak
3 T440.000| 47.64 -6.93 40.71 74.00 |-33.29| peak
4 11523.000( 51.18 -3.94 47.24 74.00 |-26.76| peak
5 15331.000| 5295 -2.60 50.35 74.00 |-23.B65| peak
& 16929.000 50.74 0.24 £0.98 74.00 |-23.02| peak
Remark:the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4960.000 -9 23.53 54.00 -30.47 AV
3 7440.000 -9 31.71 54.00 -22.29 AV
4 11523.000 -9 38.24 54.00 -15.76 AV
5 15331.000 -9 41.35 54.00 -12.65 AV
6 16929.000 -9 41.98 54.00 -12.02 AV

Test Frequency :Above 18GHz
The measurements were more than 20 dB below the limit and not reported.
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8 Spurious RF Conducted Emissions from out of band

Test Requirement: FCC Part 15.247(d) 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.

Test Mothed: DA 00-705

Test Status: TX mode

8.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.
2. Set to span from the lowest frequency generated in the device up to and including the tenth harmonic of

the highest fundamental frequency.
3. Set RBW = 100kHz and VBW = 100kHz.Sweep =auto.

4. mark the worst point and record.

8.2 Test Result
Test Frequency: Below 30MHz
Remark: For emissions below 30MHz,no emission higher than background level, so the data does not
show in the report.

Test Frequency: 30MHz ~ 25GHz

Test result plots shown as follows:
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Start 30 MHz
#Res BW 100 kHz

Page 23 of 90

Modulation: GFSK

Lower Channel

R _T Peak Search
Mkr1 903.0 MHz
42,72 dBm
Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1af2

Stop 1GHz

#V/BW 100 kHz Sweep 125 ms (401 pts)

Display

#Atten 30 dB

Start 1 GHz
#Res BW 100 kHz
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Full Screen

Display Line
-20.75 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Stop 25 GHz
Sweep 3.092 s (401 pts)

Preferences *
#V/BW 100 kHz
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Middle Channel
2= Agilent R T
Mkr1 488.3 MHz

Peak Search

Ref 10 dBm #Atten 30 dB
Meas Tools *

Next Peak

S E— — —
Marker | | | | Next Pk Right
480325000 Wiz |

Next Pk Left
Min Search

Pk-Pk Search

More

Start 30 MHz Stop 1GHz 1ot2

#Res BW 100 kHz #V/BW 100 kHz Sweep 125 ms (401 pts)

EAglet R T  porsearch
Meas Tools »
Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

More
1af2

Stop 25 GHz
#V/BW 100 kHz Sweep 3.092 s (401 pts)
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Upper Channel
2= Agilent R T

Peak Search
Mkr1 418.0 MHz

Ref 10 dBm #Atten 30 dB

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Start 30 MHz

Stop 1GHz More
#Res BW 100 kHz #/BW 100 kHz

Sweep 125 ms (401 pts) MR

2= Agilent Display
Mkr1 2.50 GHz
-1.422 dBm

Full Screen

Display Line
-22.27 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

G palel -l Preferences *
#V/BW 100 kHz Sweep 3.092 s (401 pts)
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Modulation: Pi/4ADQPSK

Lower Channel
2= Agilent

R _T Peak Search
Mkr1 510.2 MHz
Ref 10 dBm #Atten 30 dB
Meas Tools *
Next Peak

| N [
Maker || ||| | | [
-m--—

Next Pk Left
Min Search

Pk-Pk Search

Stop 1GHz 1“";5&
#V/BW 100 kHz Sweep 125 ms (401 pts)

2= Agilent Display
Ref 10 dBm

Full Screen

Display Line
-22.10 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

G palel -l Preferences *
#V/BW 100 kHz Sweep 3.092 s (401 pts)
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2= Agilent

Ref 10 dBm

2= Agilent
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Middle Channel

R_T Peak Search

#Atten 30 dB
Meas Tools *

Next Peak
Next Pk Right
Next Pk Left

Min Search

Pk-Pk Search

More

Stop 1GHz 1ot2

#V/BW 100 kHz Sweep 125 ms (401 pts)

Peak Search

Meas Tools »
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1af2

Stop 25 GHz
Sweep 3.092 s (401 pts)

#/BW 100 kHz
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2= Agilent

Ref 10 dBm

2= Agilent

Ref 10 dBm

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn

Page 28 of 90

Upper Channel
R T

Mkr1 473.8 MHz
#Atten 30 dB

Stop 1GHz

#V/BW 100 kHz Sweep 125 ms (401 pts)

R T

Mkr1 2.50 GHz
#Atten 30 dB

Stop 25 GHz
Sweep 3.092 s (401 pts)

#/BW 100 kHz

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1af2

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1af2
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2= Agilent

Ref 10 dBm

2= Agilent
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Modulation: 8DPSK

Lower Channel

R_T Peak Search
Mkr1 490.8 MHz
#Atten 30 dB -51.58 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More

Stop 1GHz 1ot2

#V/BW 100 kHz Sweep 125 ms (401 pts)

R T

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1af2

Stop 25 GHz
Sweep 3.092 s (401 pts)

#/BW 100 kHz
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2= Agilent

Ref 10 dBm

2= Agilent
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Middle Channel
R T
Mkr1 490.8 MHz

Peak Search

#Atten 30 dB
Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 1GHz 1ot2

#V/BW 100 kHz Sweep 125 ms (401 pts)

R T

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1af2

Stop 25 GHz
Sweep 3.092 s (401 pts)

#/BW 100 kHz
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Start 30 MHz

#Res BW 100 kHz
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Upper Channel
R T

Mkr1 495.6 MHz
-51.2 dBm

Stop 1GHz

#V/BW 100 kHz Sweep 125 ms (401 pts)

Mkr1 2.50 GHz
-2.826 dBm

st e g b 10

Stop 25 GHz

#V/BW 100 kHz Sweep 3.092 s (401 pts)

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
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Peak Search

Meas Tools *

Next Peak

Next Pk Right
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Min Search
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More
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9 Duty Cycle

Test Requirement: FCC Part 15.35
Test Mothed: ANSI C63.4:2003
Test Status: TX mode.

9.1 Test Procedure

1. The EUT was placed on a turntable which is 0.8m above ground plane
2. Set EUT as normal wrking mode
3. Set SPA center frequency = fundamental frequency, RBW = 100 kHz, VBW = 100 kHz, Span = 0 Hz,

Adjacent sweep time.

9.2 Test Result

(a) transmission period is 1.256ms

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 1 MHz D1[1] 1.89 dB
Ref 10.00 dBm SWT 2ms 1.256000000 ms
M1[1] -43.95 dBm|
1Pk 100.000000000 ps
View M2[1] *38)47 dBm
2.000000000 ms

et |

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 200.0 ps/

Date: 5.JUL.2013 17:42:19
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(b) Single pulse time is 0.416ms

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 1 MHz D1[1] 2.76 dB
Ref 10.00 dBm SWT 2ms 416.000000000 ps
M1[1] -43.95 dBm|
1Pk 100.000000000 ps
View M2[1] *38)47 dBm
2.000000000 ms

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 200.0 ps/

Date: 5.JUL.2013 17:42:04

The EUT is auto. operation for transmitter, it is declared by the manufacturer as a duty cycle ratio of
less than 100%.
The EUT’s work time : T,, =pulse time=0.416 ms

The EUT’s work period :T=Ton+Torr= transmission period =1.256 ms
The EUT’s duty cycle : D = T, /T = 0.416/1.256*100% =33%
Duty Cycle Correction Factor(dB)=20 * Logo(Duty Cycle)=20* Log10(33 % )

=-9dB
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10 Band Edge Measurement

Test Requirement: Section 15.247(d) In addition, radiated emissions which fall in the
restricted bands. as defined in Section 15.205(a), must also comply with

the radiated emission limits specified in Section 15.209(a) (see Section

15.205(c)).
Test Method: DA 00-705
Limit: 40.0 dBuV/m between 30MHz & 88MHz;

43.5 dBuV/m between 88MHz & 216MHz;
46.0 dBuV/m between 216MHz & 960MHz;
54.0 dBuV/m above 960MHz.

74.0 dBuV/m for peak above 1GHz

54.0 dBuV/m for AVG above 1GHz

10.1 Test Procedure

1. The EUT was placed on a turntable which is 0.8m above ground plane

2. Measurement Distance is 3m

3. Detector: For Peak value:
RBW =1 MHzforf =1 GHz
VBW = RBW, Sweep = auto
Detector function = peak
Trace = max hold
For AVG value:
RBW =1 MHzforf =1GHz
VBW = 10Hz; Sweep = auto
Detector function = AVG
Trace = max hold

4. Test mode: Continuous transmitting(the worst mode)
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10.2 Test Result:

Lower Channel — Peak, Vertical

Page 35 of 90

106.0  dBuY/m
| | | | e —
a5 S SR S SN b Mg —
8 i i i | i
s
65
o | ; 4
45 | | | | |
%
s
; - o
205000 21975 232900 2339.2% 2247 50 235675 226600 2375.25 220450 229275 2403.00 MHz
Freq. Reading | Factor Result Limit  |Margin| o | memark
No- | MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (@8) | S| e
1 2400.000| e&8.07 -15.58 52.49 74.00 |-21.51| peak
2 2402.075) 99.36 -15.59 83.77 74.00 9.77 | peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 2400.000 -9 43.49 54.00 -10.51 AV
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Lower Channel — Peak, Horizontal

106.0  dBHu¥/m

Tormik 1 :

M angin:

. s s s s s 2
b

46

16

2305000 2319.75

232900

233825

224450

235675

236600

2175.25

2304.50

229375

2403.00 MHz

Freq.

No- | (MHz)

Reading
(dBuVim)

Factor
(dB)

Result
(dBuVim)

Limit
(dBuVim)

Margin
(dB)

Detector

Remark

2400.000

T0.67

-15.58

55.09

74.00

-18.91

peak

2 2401.983

101.12

-15.59

85.53

74.00

11.53

peak

Freq.

No. (MHz2)

Duty Factor

(dB)

Result
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

1 2400.000

-9

46.09

54.00

-7.91

AV
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Upper Channel — Peak, Vertical

9649 bl u¥ Fmi
| | | | T —
a7 S S S SO b e —
7 | | | | |
o
47 5 L - 5
37 : : : : 5
17
. : : : ; :
31 ; ; ; : ;
24780000 248020 248240 2484 .60 2486.80 248900 24 .20 249340 2495 60 2497 80 2500.00 MHz
Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No. (MHz) (dBuVim)| (dB) (dBu%/m) [[dBuV/m)| (dB) = =
1 2480134 7572 -15.68 60.04 7400 |-13.96| peak
2 24836500 37.48 1567 21.81 74.00 |-52.19| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 2483.500 -9 12.81 54.00 -41.19 AV
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Upper Channel — Peak, Horizontal

969

. | i i i |
[

37

T

-3.1

dBuY fm

Limik: —_—

2478.0000 2468020 248240 240460

248680

2489.00

24020

2497 80 2500.00 MHz

Ma.

Freq.
(MHz)

Reading | Factor
{dBu¥/m)| (dB)

Result
(dBuvim)

Limit
(dBuv/m)

Margin
(dB)

Detector

Remark

2480.156

69.08 -15.68

53.40

74.00

-20.60

peak

2483.500

37.00 -15.67

21.33

74.00

-52.67

peak

No.

Freq.
(MHz)

Duty Factor
(dB)

Result
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

2483.500

-9

12.33

54.00

-41.67

AV
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11 20 dB Bandwidth Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

11.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 100kHz, VBW = 100kHz
11.2 Test Result:

Modulation Test Channel Bandwidth(MHz)
Lower 1.118
GFSK Middle 1.108
Upper 1.108
Lower 1.337
Pi/4ADQPSK Middle 1.327
Upper 1.327
Lower 1.297
8DPSK Middle 1.317
Upper 1.307

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -22.37 dBm
Ref 10.00 dBm SWT 2.5ms 2.401431000 GHz
M2[1] -1.47 dBm
M2 2.401840000 GHz|
,ﬁl;l)(( 0 dBm D1[1] 0.48 dB|
/b\,\\ 1.118000000 MHz|
-10 dBm
- M /// 1
[-20dBrYyy 531 510 dBm /" A\
-30 dBm /,“J( \«'\4_]
-40 dBm ——r4 \W%
l"*M»MM
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz Span 5.0 MHz
Date: 5.JUL.2013 17:25:31
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -22.47 dBm
Ref 10.00 dBm SWT 2.5ms 2.440431000 GHz
M2[1] -1.45 dBm
M2 2.440850000 GHz|
é:,l,(( 0 dBm D1[1] 1.28 dB
/‘/\f\\ 1.108000000 MHz
-10 dBm
B ) M / \om
1-20dBryy) 51 480 dBm / }.\
-30 dBm mj .
-40 dBm At 5 \\w%
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.441 GHz

Span 5.0 MHz

Date: 5.JUL.2013
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Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -22.31 dBm
Ref 10.00 dBm SWT 2.5ms 2.479431000 GHz
M2[1] -1.44 dBm
M2 2.479850000 GHz|
1Pk | 4p
Max | © 9™ D1[1] 1.20 dB
\'\\ 1.108000000 MHz
-10 dBm
. M / \4 1
[-20.dBrYy; 51 490 dBm j 2\
-30 dBm /\/ =
-40 dBm Famacy
WW\MM
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:24:20

Modulation: Pi/4ADQPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -23.46 dBm
Ref 10.00 dBm SWT 2.5ms 2.401321000 GHz
M2[1] -2.70 dBm
1Pk _ M2 2.401840000 GHz
Max | © 9B™ D1[1] 0.25 dB
\’“‘\ 1.337000000 MHz
-10 dBm v/ e
-20 dBm
D1 -22.750 dBrr L

**Hak_ﬂgg

!
N

-40 dBm—— “W"‘ Sov \'\m

-30 dBm

by
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:21:53
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1Pk
Max

Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -23.38 dBm
Ref 10.00 dBm SWT 2.5ms 2.440321000 GHz
M2[1] -2.63 dBm
= M2 2.440840000 GHz
0 dBm D1[1] 0.69 dB|
\”‘\ 1.327000000 MHz|
-10 dBm w
20 dBm
D1 -22.630 dBm "{i
-30 dBm

R_H“"*t,z

-50 dBm

-40 dBm \W"“, .. s
W \WW

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 5.0 MHz

Date:

5.JUL.2013 17:22:44

Upper Channel
® Offs 0.50 dB RBW 100 kHz

Att 30dB VBW 100 kHz M1[1] -23.50 dBm
Ref 10.00 dBm SWT 2.5ms 2.479321000 GHz
M2[1] -2.61 dBm
k| M2 2.479840000 GHz
Max | @ 9B™ D1[1] 0.41 dB|
f(‘/\“\ 1.337000000 MHz

-10 dBm v Ly

-20 dBm

D1 -22.650 dBr N

A

-30 dBm

i
N N

AT e

g
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 5.0 MHz

Date:

5.JUL.2013 17:23:24
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 1.06 dB
Ref 10.00 dBm SWT 2.5ms 1.297000000 MHz
M1[1] -23.25 dBm|
1Pk M2 2.401331000 GHz
Max 0 dBm M2[1] -2.70 dBm
\/\ 2.401850000 GHz
-10 dBm
W/
-20 dBm -
D1 -22.700 dBm f '}\
-30 dBm PJ ,\/’
-40 dBm “‘w \LW
\‘*WMMM
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:21:04

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -24.54 dBm
Ref 10.00 dBm SWT 2.5ms 2.440321000 GHz
M2[1] ~2.56 dBm]
19k [ o M2 2.440840000 GHz
Max | @ 9B™ D1[1] 0.62 dB|
V\A 1.317000000 MHz
-10 dBm i
20 dB
D1 22,630 dBm 'f I

s A LS
i i e

-50 dBm [
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:20:12

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTD13S0705260E Page 44 of 90

Upper Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.49 dB
Ref 10.00 dBm SWT 2.5ms 1.307000000 MHz
M1[1] -23.31 dBm
wk| M2 2.479331000 GHz
Max | © 9Bm M2[1] -2.56 dBm|
\/\\’\ 2.479840000 GHz|

-10 dBm W,

-20 dBm
D1 -22.600 dBn

i
/! M,

-40 dBm :\\»f” R
MLMAJMM“; xwuu

-30 dBm

FiAm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:19:31
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12 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit:

Test mode:

12.1 Test Procedure:

FCC CFRA47 Part 15 Section 15.247

DA 00-705

Regulation 15.247 (b)(1), For frequency hopping systems operating
in the 2400-2483.5 MHz band employing at least 75 non-overlapping
hopping channels, and all frequency hopping systems in the 5725-
5850 MHz band: 1 watt. For all other frequency hopping systems in
the 2400-2483.5 MHz band: 0.125 watts.

Refer to the result “Number of Hopping Frequency” of this document.
The 1watts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the

spectrum.

2. Set the spectrum analyzer: RBW = 3 MHz. VBW = 3 MHz. Sweep = auto; Detector Function = Peak.

3. Keep the EUT in transmitting at lowest, medium and highest channel individually. Record the max value.

12.2 Test Result:

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower 0.24 30
GFSK Middle 0.19 30
Upper 0.18 30
Lower -1.03 30
Pi/4ADQPSK Middle -0.82 30
Upper -0.94 30
Lower -1.76 30
8DPSK Middle -1.74 30
Upper -1.76 30

Test result plot as follows:
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Offs 0.50 dB
Att 30dB
Ref 10.00 dBm
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Modulation:GFSK
Lower Channel
RBW 3 MHz

VBW 3 MHz M1[1] 0.24 dBm
SWT 2.5ms 2.402120000 GHz

1Pk

0 dBm

Max

-10 dBm

L —

-20 ¢Bm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 10.0 MHz

Date: 5.JUL.2013 17:15:06

Offs 0.50 dB
Att 30dB
Ref 10.00 dBm

Middle Channel

RBW 3 MHz

VBW 3 MHz M1[1] 0.19 dBm
SWT 2.5ms 2.441319000 GHz

1PK {6 4By

Max

-10 dBm

L

-20 l

-30 dBm

N

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 10.0 MHz

Date: 5.JUL.2013 17:15:28
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Upper Channel
Offs 0.50 dB RBW 3 MHz
Att 30 dB VBW 3 MHz M1[1] 0.18 dBm
Ref 10.00 dBm SWT 2.5ms 2.480259000 GHz
LPK | o 4gm s
Max LT i
-10 dBm
-20 r|n \‘\
-30 dBm
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 10.0 MHz
Date: 5.JUL.2013 17:15:54
Modulation: Pi/4ADQPSK
Lower Channel
Offs 0.50 dB RBW 3 MHz
Att 30 dB VBW 3 MHz M1[1] -1.03 dBm
Ref 10.00 dBm SWT 2.5ms 2.402000000 GHz
1Pk | yp, s
Max ' — e
-30 dBm
-40 dB\|||
-50 dB\|||
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz Span 10.0 MHz
Date: 5.JUL.2013 17:17:06
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Middle Channel

Offs 0.50 dB RBW 3 MHz

Att 30 dB VBW 3 MHz M1[1] -0.82 dBm

Ref 10.00 dBm SWT 2.5ms 2.441120000 GHz
1Pk |4 4 "_Jj,lﬁ

dBm

Max | ]

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 10.0 MHz

Date: 5.JUL.2013 17:16:42
Upper Channel

Offs 0.50 dB RBW 3 MHz

Att 30 dB VBW 3 MHz M1[1] -0.94 dBm

Ref 10.00 dBm SWT 2.5ms 2.479840000 GHz
1PK {6 4By s
Max L1 T

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 10.0 MHz

Date: 5.JUL.2013 17:16:21
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1Pk
Max

Offs 0.50 dB
Att 30dB
Ref 10.00 dBm
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Modulation: 8DPSK
Lower Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5ms

-1.76 dBm
2.402080000 GHz

M1[1]

0 dBm

-10 dBm

L

\\

30 dBm

™~

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 10.0 MHz

Date:

5.JUL.2013

Offs 0.50 dB
Att 30dB
Ref 10.00 dBm

17:18:00

Middle Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1] -1.74 dBm

2.440900000 GHz

1Pk
Max

0 dBm

-10 dBm

L]

~

Jjj?’//
-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 10.0 MHz

Date:

5.JUL.2013
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Upper Channel

Offs 0.50 dB RBW 3 MHz
Att 30dB VBW 3 MHz M1[1] -1.76 dBm
Ref 10.00 dBm SWT 2.5ms 2.479980000 GHz

1Pk MiL

Max 0 dBm /’M —

-10 dBm -

-20 dB,

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 10.0 MHz

Date: 5.JUL.2013 17:18:37

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTD13S0705260E Page 51 of 90

13

13.1

Hopping Channel Separation

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247(a)(1) Frequency hopping systems shall have

hopping channel carrier frequencies separated by a minimum of 25 kHz or
the 20 dB bandwidth of the hopping channel, whichever is greater.
Alternatively, frequency hopping systems operating in the 2400-2483.5
MHz band may have hopping channel carrier frequencies that are
separated by 25 kHz or two-thirds of the 20 dB bandwidth of the hopping
channel, whichever is greater, provided the systems operate with an
output power no greater than 1W.
Test Mode: Test in hopping transmitting operating mode.

Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port

to the spectrum.

2. Set the spectrum analyzer: RBW = 100KHz. VBW = 100KHz , Span = 6MHz. Sweep = auto; Detector
Function = Peak. Trace = Max hold.

3. Allow the trace to stabilize. Use the marker-delta function to determine the separation between the

peaks of the adjacent channels. The limit is specified in one of the subparagraphs of this Section Submit

this plot.
13.2 Test Result:

Modulation Test Channel Separation (MHz)

Lower 1.008

GFSK Middle 1.008

Upper 1.008

Lower 1.008

Pi/4ADQPSK Middle 1.008

Upper 1.008

Lower 1.008

8DPSK Middle 1.008

Upper 1.008

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.04 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -0.50 dBm
1Pk M1 D1 2.401841000 GHz|

S ARNINAR
VAR
] §

w0 | V] s,

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4025 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:27:16

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.15 dB
Ref 10.00 dBm SWT 2.5ms -1.008000000 MHz
M1[1] -0.43 dBm
k| D1 M1 2.441839000 GHz
0 dBm
Max f“’*ﬂ‘\ /
-10 dBm

/A A

-30 dBm
-
| w’ql‘/ I,

-40 4Bt

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:29:19
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Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 0.02 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -0.52 dBm
1Pk | 4 M1 D1 2.478841000 GHz|
dBm
Max /V"’\,\ f"‘f\
-10 dBm / \ﬁ ‘\/_
-20 dBm / \
-30 dBr|r. »J ~
-40 "“uw \L‘.“\MJ"\:\NM
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4795 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:31:28

Modulation: Pi/4ADQPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz D1[1] 0.00 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.77 dBm|
1Pk N M1 01 2.401841000 GHz|
0 dBm

S

-20 dBr|n / \
-30 dB||u / \
40 dprll} A, tw.‘/ L\\;. - my
L | M

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4025 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:27:57
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Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz D1[1] -0.05 dB
Ref 10.00 dBm SWT 2.5ms -1.008000000 MHz
M1[1] -1.65 dBm|
1Pk o M1 2.441839000 GHz
0 dBm
Max /wx\\ /\/\.\
- ™,
10 dBr|n / 7 Smmitavs M,\
-20 dBm / \
-30 dBm / LM
40d .|| ,vf‘u b S . ww
-50 dBm
-60 dBm:
-70 dBm
-80 dBm
CF 2.4415 GHz Span 5.0 MHz
Date: 5.JUL.2013 17:29:55
Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz D1[1] -0.03 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.67 dBm|
1Pk M1 01 2.478841000 GHz|
0 dBm

wen W WAk

Tt

-20 dBm /
-30 dBm

/’\»MJ

-40 d"/ll:‘
M|W

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 5.0 MHz

Date: 5.JUL.2013 17:32:14
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz M1[1] -1.76 dBm
Ref 10.00 dBm SWT 2.5ms 2.401841000 GHz
D1[1] -0.03 dB
1Pk M1 1.008000000 MHz|

0 dBm b1
AL P
-20 dBm
-30 dBr|n / \
-40 d ||||W \WN w

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4025 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:28:30

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz D1[1] 0.00 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.66 dBm|
1Pk M1 01 2.440841000 GHz|
0 dBm
M
-10 dBm

-20 dBr|n

-30 dBm
ok M,
I P

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:30:39
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Upper Channel
@ Offs 0.50 dB RBW 100 kHz
Att 30dB VBW 100 kHz D1[1] 0.00 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.70 dBm
k| M1 s 2.478841000 GHz
0 dBm

WA WAEN
-20 dBr|‘n / \
-30 dBr|n / \
-40 u'"ﬁjﬁ‘

ol | 7 Mo

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz Span 5.0 MHz

Date: 5.JUL.2013 17:33:14
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14 Number of Hopping Frequency

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the

2400-2483.5 MHz band shall use at least 15 channels.
Test Mode: Test in hopping transmitting operating mode.

14.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.

2. Set the spectrum analyzer: RBW = 1MHz. VBW = 1MHz. Sweep = auto; Detector Function = Peak.
Trace = Max hold.

3. Allow the trace to stabilize. It may prove necessary to break the span up to sections. in order to clearly
show all of the hopping frequencies. The limit is specified in one of the subparagraphs of this Section.

4. Set the spectrum analyzer: Centre Frequency = 2.441GHz, Span = 86MHz. Sweep=auto;
14.2 Test Result:

Total Channels are 79 Channels.
Modulation: GFSK

Offs 0.50 dB RBW 1 MHz

Att 30 dB VBW 1 MHz M2[1] -0.26 dBm

Ref 10.00 dBm SWT 2.5ms 2.480140000 GHz

M1[1] -0.24 dBm|

1Pk O"Q 2.402030000 iz
Max o \

- 0d8r|n \

- 0dBr|n \

-B0 dBm Lw

-40 dBm

-50 d8.|..

-60 dB|||.

-70 dBr|n

-80 dBm

CF 2.441 GHz Span 86.0 MHz

Date: 5.JUL.2013 17:34:43
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Modulation: Pi/4ADQPSK

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 1 MHz M2[1] -1.37 dBm
Ref 10.00 dBm SWT 2.5ms 2.479970000 GHz

M1[1] -1.58 dBm|
1Pk 2.402030000 IGHZ

M1
Max 0 ¢Rms v Vv N rhAny rwvlﬂ\
-10 dBm

Joaah |
\

-B0 dBm
T N

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 86.0 MHz

Date: 5.JUL.2013 17:36:16

Modulation: 8DPSK

Offs 0.50 dB RBW 1 MHz

Att 30dB VBW 1 MHz M1[1] -1.67 dBm

Ref 10.00 dBm SWT 2.5ms 2.401690000 GHz

M2[1] -1.42 dBm|

1Pk | M1 2.479970000 IGHZ

0 ¢R3m Y
Max d \

- OdBr|n \

-20 dBm \

- 0d8||u lw

-40 dB||||

-50 dB||n

-60 dB||n

-70 dBm

-80 dBm

CF 2.441 GHz Span 86.0 MHz

Date: 5.JUL.2013 17:37:26
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15 Dwell Time

Test Requirement: FCC CFRA47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247(a)(1)(iii) Frequency hopping systems in

the 2400-2483.5 MHz band shall use at least 15 channels. The
average time of occupancy on any channel shall not be greater than
0.4 seconds within a period of 0.4 seconds multiplied by the number
of hopping channels employed. Frequency hopping systems may
avoid or suppress transmissions on a particular hopping frequency
provided that a minimum of 15 channels are used.

Test Mode: Test in hopping transmitting operating mode.

15.1 Test Procedure:

1.Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum.
2.Set spectrum analyzer span = 0. centred on a hopping channel;
3.Set RBW = 1MHz and VBW = 3MHz. Sweep = as necessary to capture the entire dwell time per hopping
channel.
4.Use the marker-delta function to determine the dwell time. If this value varies with different modes of
operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The limit is specified
in one of the subparagraphs of this Section. Submit this plot(s).

15.2 Test Result:

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period

The test period: T=0.4(s) * 79 = 31.6 (s)

DH5 Packet permit maximum 1600 / 79 / 6 hops per second in each channel (5 time slots RX, 1 time slot
TX).

DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1 time slot
TX).

DH1 Packet permit maximum 1600 / 79 / 2 hops per second in each channel (1 time slot RX, 1 time slot

TX). So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)
DH5 1600/79/6*31.6*(MkrDelta)/1000
DH3 1600/79/4*31.6*(MkrDelta)/1000
DHA1 1600/79/2*31.6*(MkrDelta)/1000
Remark Mkr Delta is single pulse time.
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Modulation Frequency Data Packet Mkr Delta(ms) | Dwell Time(s) | Limits(s)

Lower channel 0.440 0.1408 0.400

Middle channel DHA1 0.420 0.1344 0.400

Upper channel 0.440 0.1408 0.400

Lower channel 1.680 0.2688 0.400

GFSK Middle channel DH3 1.680 0.2688 0.400
Upper channel 1.700 0.2720 0.400

Lower channel 2.940 0.3136 0.400

Middle channel DH5 2.980 0.3179 0.400

Upper channel 2.940 0.3136 0.400

Lower channel 0.480 0.1536 0.400

Middle channel DH1 0.520 0.1664 0.400

Upper channel 0.480 0.1536 0.400

Lower channel 1.720 0.2752 0.400

Pi/4DQPSK Middle channel DH3 1.740 0.2784 0.400
Upper channel 1.740 0.2784 0.400

Lower channel 2.960 0.3157 0.400

Middle channel DH5 3.020 0.3221 0.400

Upper channel 3.000 0.3200 0.400

Lower channel 0.460 0.1472 0.400

Middle channel DHA1 0.460 0.1472 0.400

Upper channel 0.440 0.1408 0.400

Lower channel 1.820 0.2912 0.400

8DPSK Middle channel DH3 1.760 0.2816 0.400
Upper channel 1.700 0.2720 0.400

Lower channel 3.020 0.3221 0.400

Middle channel DH5 3.020 0.3221 0.400

Upper channel 2.980 0.3179 0.400
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Modulation:GFSK

Data Packet:DH1,Lower channel

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

-0.90 dB
440.000000000 ps

D1[1]

1Pk 10 dBm

-35.96 dBm|
4.500000000 ms

M1[1]

View

0 dBm

-10 dBm|

-20 dBm|

-30 dBm|

-40 dBm

mm
‘ bt}

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/

Data Packet:DH1,Middle channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -1.18 dB
Ref 20.00 dBm SWT 10ms 420.000000000 ps
M1[1] -33.83 dBm
1Pk 4.780000000 ms
View
] e hent ~

-40 dBm

TNV I
nad

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/
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Data Packet:DH1,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.35 dB
Ref 20.00 dBm SWT 10nms 440.000000000 ps
| M1[1] -34.23 dBm|
VliZ:,(\, 10 4B 5.260000000 ms

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/

Data Packet:DH3,Lower channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.10 dB
Ref 20.00 dBm SWT 10ms 1.680000000 ms

| M1[1] -34.93 dBm|
4.180000000 ms

1Pk
View

10 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/
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Data Packet:DH3,Middle channel

Offs 0.50 dB RBW 1 MHz

Att 40 dB VBW 3 MHz D1[1] 0.44 dB
Ref 20.00 dBm SWT 10ms 1.680000000 ms
M1[1] -35.99 dBm
\}Iep‘ll(v 10 dBm 4.560000000 ms

0 dBm

-10 dBm

-20 dBm

-30 dBm

| b gl | Py by

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/

Data Packet:DH3,Upper channel
®

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 1.40 dB
Ref 20.00 dBm SWT 10ms 1.700000000 ms
| M1[1] -35.29 dBm|
\}Iep:, 10 dBm 4.040000000 ms

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/
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Data Packet:DH5,Lower channel

Offs 0.50 dB
Att 40dB
Ref 20.00 dBm

RBW 1 MH;
VBW 3 MH.
SWT 10ms

¥4
z D1[1]

-0.11 dB
2.940000000 ms

1Pk |

M1[1]

-35.07 dBm|
3.340000000 ms

View 10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

|
-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/

Data Packet:DH5,Middle channel

Offs 0.50 dB
Att 40dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

D1[1]

0.17 dB
2.980000000 ms

IPK 46 4Bm

M1[1]

-34.56 dBm)|
3.520000000 ms

View

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/
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Data Packet:DH5,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 1.23 dB
Ref 20.00 dBm SWT 10ms 2.940000000 ms
| M1[1] -35.98 dBm|
3.300000000
LPK 114 dBm i
View
0 dBm
, -
-10 dBm
-20 dBm
-30 dBm
WA o
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1.0 ms/
Modulation: Pi/4ADQPSK
Data Packet:DH1,Lower channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.59 dB
Ref 20.00 dBm SWT 10ms 480.000000000 ps
M1[1] -34.64 dBm

1Pk |

4.940000000 ms

View 10 dBm

SN

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/
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Data Packet:DH1,Middle channel

Offs 0.50 dB RBW 1 MHz

Att 40 dB VBW 3 MHz D1[1] -0.45 dB

Ref 20.00 dBm SWT 10ms 520.000000000 ps
M1[1] -36.14 dBm

IPK 46 4Bm

5.820000000 ms

View

0 dBm

1

-40 dBm

-50 dBm

-60 dBr|r.

-70 dBm

CF 2.441 GHz

1.0 ms/

Data Packet:DH1,Upper channel

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

D1[1]

-2.07 dB
480.000000000 ps

1Pk |

M1[1]

-35.64 dBm|
4.600000000 ms

View 10 dBm

0dBm|

-10 dBm

~ —]

-20 dBm

oadal | A

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz

1.

0 ms/
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Data Packet:DH3,Lower channel

Offs 0.50 dB
Att 40dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz D1[1]
SWT 10nms

2.35dB
1.720000000 ms

1Pk |

M1[1]

-35.89 dBm|
4.340000000 ms

View 10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/

Data Packet:DH3,Middle channel

Offs 0.50 dB RBW 1 MHz

Att 40 dB VBW 3 MHz D1[1] 1.45 dB

Ref 20.00 dBm SWT 10nms 1.740000000 ms
M1[1] -35.73 dBm|

1Pk |

4.080000000 ms

View 10 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/
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Data Packet:DH3,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -3.34 dB
Ref 20.00 dBm SWT 10ms 1.740000000 ms

| M1[1] -34.67 dBm|

1Pk 4.580000000 ms

10 dBm

View

0 dBm

-10 dBm

-20 dBm

-30 dB||n ka lf\{\MMl ] m

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/

Data Packet:DH5,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] -0.45 dB
Ref 20.00 dBm SWT 10ms 2.960000000 ms
M1[1] -35.23 dBm
1Pk 5.440000000 ms
View

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz 1.0 ms/

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn




Reference No.: WTD13S0705260E Page 69 of 90

Data Packet:DH5,Middle channel

@ Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -1.72 dB
Ref 20.00 dBm SWT 10nms 3.020000000 ms
| M1[1] -34.18 dBm|
2.960000000 ms

1Pk 10 dBm

View

0 dBm

-10 dBm

-20 dBm

-30 dBm M

e
£

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/

Data Packet:DH5,Upper channel
Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -1.36 dB
Ref 20.00 dBm SWT 10nms 3.000000000 ms

| M1[1] -35.34 dBm|
4.040000000 ms

1Pk

View 10 dBm

0 dBm

-10 dBm

-40 dBm

30 dBm T

| | e

-40 dBm

-50 dBm

|
-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/
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Modulation: 8DPSK

Data Packet:DH1,Lower channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] 0.61 dB
Ref 20.00 dBm SWT 10ns 460.000000000 ps
| M1[1] -35.11 dBm|
5.460000000 ms|
IPK 46 4Bm
View |
0 dBm|
A e oy e L
-1 dBm —N] .A}
-20 dBm
-30 dfm Mg
LR T TR T R TITU LY  RRT
-40 dB.|..
-50 dBm
60 dBm
70 dBm
CF 2.402 GHz 1.0 ms/
Data Packet:DH1,Middle channel
Offs 0.50 dB RBW 1 MHz
Att 40dB VBW 3 MHz D1[1] -0.70 dB
Ref 20.00 dBm SWT 10ns 460.000000000 ps

M1[1] ~34.10 dBm]

1Pk 5.120000000 ms

View

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz 1.0 ms/
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®

1Pk
View
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Data Packet:DH1,Upper channel

Offs 0.50 dB RBW 1 MHz

Att 40 dB VBW 3 MHz D1[1] -0.35 dB

Ref 20.00 dBm SWT 10nms 440.000000000 ps
| M1[1] -34.23 dBm

10 dBm

5.260000000 ms

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz

1.0 ms/

&

1Pk
View

Data Packet:DH3,Lower channel

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

D1[1]

0.19 dB
1.820000000 ms

10 dBm

M1[1]

-35.79 dBm|
4.560000000 ms

0 dBm

—

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/
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Data Packet:DH3,Middle channel

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

D1[1]

0.90 dB
1.760000000 ms

1Pk |

M1[1]

-35.82 dBm|
5.000000000 ms

View 10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/

Data Packet:DHS,Upper channel

Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.93 dB
Ref 20.00 dBm SWT 10ms 1.700000000 ms
| M1[1] -34.31 dBm
5.640000000 ms
LPK 114 dBm
View
0 dBm
-
b N LASP i i
-40 dBm
-50 dBm
-60 dBm
-70 dBm
CF 2.48 GHz 1.0 ms/
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Data Packet:DH5,Lower channel

&

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

D1[1]

0.11 dB
3.020000000 ms

1Pk |

M1[1]

-36.31 dBm|
3.680000000 ms

View 10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1.0 ms/

Data Packet:DH5,Middle channel

Offs 0.50 dB
Att 40 dB
Ref 20.00 dBm

RBW 1 MHz
VBW 3 MHz
SWT 10ms

D1[1]

0.74 dB
3.020000000 ms

1Pk |

M1[1]

-35.72 dBm|
2.500000000 ms

View 10 dBm

0 dBm

-10 dBm

-20 dBm

-30 dB||u U]J.,w[,ﬁbl

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.441 GHz

1.0 ms/
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Data Packet:DH5,Upper channel
® Offs 0.50 dB RBW 1 MHz
Att 40 dB VBW 3 MHz D1[1] -0.74 dB
Ref 20.00 dBm SWT 10ms 2.980000000 ms
| M1[1] -34.15 dBm|
3.280000000 ms
10 dBm

1Pk
View

0 dBm

-10 dBm

-20 dBm

-30 dBm

£
E

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1.0 ms/
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16 Antenna Requirement

According to the FCC Part 15 Paragraph 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. This product
has a PCB printed antenna, fulfill the requirement of this section.
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17 RF Exposure

Test Requirement: FCC Part 1.1307
Test Mode: The EUT work in test mode(Tx).

17.1 Requiments:

Systems operating under the provisions of this section shall be operated in a manner that ensures that the
public is not exposed to radio frequency energy levels in excess limit for maximum permissible exposure. In
accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device has been defined as a mobile

device whereby a distance of 0.2 m normally can be maintained between the user and the device.

17.2 The procedures / limit

(A) Limits for Occupational / Controlled Exposure

Frequency Range|  Elecric Feld | NSECLGE T | Power Density (@) 56, "
(A/m) (minutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6
(B) Limits for General Population / Uncontrolled Exposure
Frequency Range| _ Elecrc Feld | ASfCLol ()" | Power Density 8)| |2y s
(A/m) (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

Note: f = frequency in MHz ; *Plane-wave equivalent power density
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17.3 MPE Calculation Method

E (Vim) = Y30 PxG

d

E = Electric field (V/m)
P = Peak RF output power (W)

G = EUT Antenna numeric gain (numeric) ,Gainnumeric=10(

Power Density: Pd (W/m?) =

Page 77 of 90

E2
377

dBi/10)

d = Separation distance between radiator and human body (m)
The formula can be changed to

Pd

_30xPxG

377 xd*

From the peak EUT RF output power, the minimum mobile separation distance, d=0.2m, as well as the

gain of the used antenna, the RF power density can be obtained

Limit of
Modulation Antenna Gain | Antenna Gain | Max. Output | Peak Output | Power Density Power
(dBi) (numeric) Power (dBm) | Power (mW) | (S) (mW/cmz) Density (S)
(mW/cm?)
GFSK 1.585 0.24 1.057 0.00033 1
Pi/4ADQPSK 1.585 -0.82 0.828 0.00026 1
8DPSK 1.585 -1.74 0.670 0.00021 1
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18 Photographs — Test Setup

18.1 Conducted Emissions

18.2 Radiated Emissions
Below 30MHz
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30MHz ~ 1000MHz

Above 1GHz
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19 Photographs - Constructional Details

19.1 EUT - External View
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19.2 EUT - Internal View
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19.3 EUT-RF Module View
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=End of test report==
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