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FCC TEST REPORT

FCCID : PVB-ROOTSROCK

Applicant : The House of Marley. LLC

Address : 3000 Pontiac Trail Commerce Township , MI 48390 USA

Manufacturer : Shenzhen 3nod Electronics Co., Ltd.

Address : 3NOD High-Tech Park 15# Zhongfu Road Tangxiayong Village, Industrial

Zone Songgang Town, Baoan District, Shenzhen City, China
Equipment Under Test (EUT) :

Product Name : Portable Bluetooth Speaker (Product name: Roots Rock)
Model No. : EM-JA002-MI

Standards : FCC CFR47 Part 15 Section 15.247:2010

Date of Test : February 5~26,2013

Date of Issue : February 26,2013

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.
1/F, Fukangtai Building, West Baima Rd., Songgang Street, Baoan District,
Shenzhen 518105, China
Tel: +86-755-83551033 Fax: +86-755-83552400
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2 Test Summary

Test Iltems 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
. 15.215¢
20dB Bandwidth 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
(Exposure of Humans to RF Fields)

Waltek Services (Shenzhen) Co.,Ltd.
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4  General Information

4.1 General Description of E.U.T.

Product Name

Model No.
Model Description

Operation Frequency
Type of Modulation

Oscillator

Antenna installation
Antenna Gain

4.2 Details of E.U.T.

Technical Data ............ :

RemarK.......ccooevviiinnnnnnnn :

Adapterl ........cccoeeeenne :

Adapter2 .........coceeene. :

: Portable Bluetooth Speaker (Product name: Roots Rock)
: EM-JA002-MI
tN/A

1 2402MHz ~ 2480MHz,79 channels in total,separated by 1MHz
: GFSK, Pi/ADQPSK, 8DPSK

: Crystal 12.228MHz for CPU,26MHz for RF module

: PCB Printed Antenna

:0dBi

DC 15V powered by external adapter;

or Built-in battery: 11.1V, 1800mAh

The EUT was tested with the following adapters respectively and all test
data passed.

The worst case is the adapter which was made by the manufacturer Ktec
and the data is shown in this report.

Manufacturer: Ktec

M/N: KSASB0241500150D5

Input: AC 100-240V, 50/60Hz, 0.6A
Output: DC 15V, 1.5A

Manufacturer: MASS POWER
M/N: SHF1500200U1BA

Input: AC 100-240V, 50/60Hz, 0.8A
Output: DC 15V, 2.0A

Waltek Services (Shenzhen) Co.,Ltd.
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4.3 Test Facility
The test facility has a test site registered with the following organizations:

. 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.

. 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
Iltem Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 101178 Aug. 13,2012 Aug. 13,2013
2. LISN R&S ENV216 101215 | Aug. 13,2012 | Aug. 13,2013
3. Cable HUBER+SUHNER | CBL2-NN-3M 2230300 Aug. 13,2012 | Aug. 13,2013
4. Switch RSU/M2 Aug. 13,2012 | Aug. 13,2013
3m Semi-anechoic Chamber for Radiation Emissions
Last . .
Calibration Calibration
Item . . Due Date
Equipment Manufacturer Model No. Serial No. Date
1. EMC Analyzer Agilent E7405A MY45114943 Aug. 13,2012 | Aug. 13,2013
2. Active Loop Antenna Beijing Dazhi ZN30900A - Aug. 13,2012 | Aug. 13,2013
Trilog Broadband
3. Antenna SCHWARZBECK | VULB9163 336 Aug. 13,2012 | Aug. 13,2013
Broad-band Horn
4. Antenna SCHWARZBECK | BBHA 9120 D 667 Aug. 13,2012 | Aug. 13,2013
Broad-band Horn
5. Antenna SCHWARZBECK | BBHA 9170 399 Aug. 13,2012 | Aug. 13,2013
Broadband
6. Preamplifier SCHWARZBECK | BBV 9719 | 9719-254 | » 1 132012 | Aug. 13,2013
Broadband
7. Preamplifier SCHWARZBECK | BBV 9718 | 9718148 | )\ 132012 | Aug. 13,2013
10m Coaxial Cable
8. with N- plug SCHWARZBECK | AK 9515 H ] Aug. 13,2012 | Aug. 13,2013
10m 50 Ohm Coaxial
9. Cable with N-plug | SCHWARZBECK | AK9513 - Aug. 13,2012 | Aug. 13,2013
10. Positioning Controller C&C LAB CC-C-IF - Aug. 13,2012 | Aug. 13,2013
11. Color Monitor SUNSPO SP-14C - Aug. 13,2012 Aug. 13,2013
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +15x10°
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 + 474 dB
(Horn antenna 1000M~25000MHz)
Conducted Spurious + 0.5 dB (9KHz~1000MHZz)
Emissions test + 1 dB(1000M~26500MHz)
Conducted Emissions test + 3.64 dB (AC mains 150KHz~30MHz)

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

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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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 dBpV 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:25.5 °C
Humidity: 51 % RH
Atmospheric Pressure: 1012 mbar
EUT Operation:
The EUT was tested in BT linking and AUX in mode. The worst test data were shown as follow.
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.

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

The EUT was placed on the test table in shielding room.

80cm >80cm IA)"“N\I

40cm T—
<>
EUT

80fm LISN

6.3 Conducted Emission Test Result

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

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



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTD13S0100551E
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Live line:
800 dBwy
; ; H Limir: —_—
| | | A
m oo - - -
0
50
40
0 | | !
2 4 T
1o ] SO s ated 11
BRI
0.150 us 5 0.0  MHz
Freq. Reading | Facter | Result | Limit |Margin| .. R
Noo | mbz) | @Buv) | (@B) | (@Buv) | dBuv |iaB) | o] e
1 0.1580| 31.56 11.19 4275 | 65566 |-2281| QP
2 D.1580| 13.38 1119 24 57 | 5556 |-30.99] AVG
3 D.2580| 2958 11.30 40.88 | 6149 |-2061| QP
4 D.2580| 1516 11.30 2646 | 5149 |-2503| AVG
5 0.5380| 29.32 11.32 40.64 | 55.00 |-15.36| QP
6 0.5380| 16.34 11.32 2766 | 46.00 |-18.34| AVG
7 0.7740| 2516 11.30 3645 | 5600 |-1954) QP
8 D.7740| 15.01 11.30 2631 | 46.00 |-19.69| AVG
9 1.8020| 25.23 11.20 3643 | 56.00 |-1957| QP
10 1.8020| 17.51 11.20 2871 | 46.00 |-17.29] AVG
11 16.2660| 2919 11.47 40.66 | 60.00 |-19.34] QP
12 16.2660| 2226 11.47 3373 | 50.00 |-16.27| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
000  dBwV
H H H H Limin: —_—
: : D ' ! P AVE: —
EL I e e
60
50
40
30
20
10
0.0 ;
0.150 05 5 300  MHz
Freq. Reading | Factor | Result | Limit |Marginf .. R
No- | MHz) | (@Buv) | (@B) | (dBuV) | dBuV |(dB) i
1 0.1780( 4096 11.24 5220 | B4.57 |-12.37| QP
2 0.1780| 2524 11.24 36.48 | B4.57 [-18.09] AVG
3 0D.2460( 3372 11.30 45.02 | 61.89 |-16.87| QP
4 0.2460( 19.19 11.30 3049 | 51.689 [-21.40[ AVG
5 0.4700| 3251 11.31 4382 | 5651 |-1269| QP
6 0.4700( 16.67 11.31 27.98 | 46.51 [-18.53] AVG
7 0.5540( 29.79 11.32 41.11 56.00 |-1489) QP
] 0.5540( 16.09 11.32 2741 | 46.00 [-18.59 AVG
9 0.8139| 26.64 11.28 37.92 | 56.00 |-18.08| QP
10 0.8139( 14.14 11.28 2542 | 46.00 |-20.58| AVG
11 1.1500| 27.13 11.18 38.31 56.00 |-1769| QP
12 1.1500| 17.04 11.18 2822 | 46.00 [-17.78] AVG
13 16.3860( 28.72 11.47 4019 | 60.00 |-19.81| QP
14 16.3860( 21.45 11.47 32592 | 50.00 [-17.08] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Test Mode: AUX in mode

Live line:

Page 13 of 102

60

4n

30

200 dBuY

50 |-

Limit:

AVG:

{1 S e e S St PSP SpUr R U U SN

S i
200 b LR,

1 S e S S St P S SpUr S U U RSN

0.0 ; ; P
0150 05 3 00 MHz

No | iie) | aBavy | @8y | @ouv) | duv |y | o e

i 01700 4425 | 1122 | 5547 | 6496|943 QP

2 01700] 2826 | 1122 | 3948 | 54.96 |-15.48| AVG

3 07700 3542 | 1130 | 4672 | 5600 G28| QP

2 07700 3092 | 1130 | 4222 | 4600 | 378 AVG

: 15380| 3511 | 1115 | 4630 | 5600 970| QP

G TE380[ 2817 | 1115 | 3530 | 2600 670] AVG

7 15220| 3448 | 1120 | 4568 | 5600|-1032] QP

; 15220| 2688 | 1120 | 3608 | 4600 | -7.92| AVG

5 73060 3150 | 1120 | 4270 | 5600|-1330] QP

0 23080 2476 | 1120 | 3595 | 4600 |-1004] AVG

T 216060 3364 | 1123 | 4487 | 5600|-1113] QP

7 16080 2650 | 1123 | 3773 | 4600 827| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
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800 dBwY
H Limit- —
11 O S O U SO S S S SO SN
&0
50 |y
an el
30
20 4
ST T IS S S S S SO O N
0.0
0150 0.5 5 300 MH=z
Freq. Reading | Factor | Result | Limit |Margin| ., R
No- | (MHz) | (dBuv) | (dB) | (dBuv) | dBuv |@B) |°T| e
1 0.1660| 4351 11.21 5472 | 6515 [-1043] QP
2 0.1660| 23.16 11.21 3437 | 5515 -20.78] AVG
3 0.2060| 39.70 11.30 51.00 | 8336 [-1235] QP
4 0.2060| 2235 11.30 3365 | 5336 [-19.71] AVG
5 07700 3277 11.30 4407 | 5500 [-11.93] QP
6 0.7700| 2852 11.30 3582 | 4500 -5.18 | AVG
7 1.5339| 3210 11.19 4329 | 5600 (1271 QP
] 1.5339| 2545 11.19 3664 | 4500 -5.36| AVG
9 42220 30.70 11.23 4153 | 5500 [-14.07] QP
10 42220 2462 11.23 3585 | 46.00 [-10.15] AVG
11 53780 3149 11.24 4273 | 6000 [-17.27) QP
12 5.3780| 27.86 11.24 3910 | 50.00 (-10.90| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Spurious Radiated Emissions

Test Requirement:

Test Method:
Test Result:

Frequency Range:

FCC CFRA47 Part 15 Section 15.209 & 15.247
DA 00-705

PASS

12MHz to 25GHz

Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
Distance
(MHz) uv/m uVv/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log*°F*H2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log?4%%FkH2) 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®®

EUT Operation :

Operating Environment:

Temperature:

255°C

Humidity: 51 % RH

Atmospheric Pressure:1012 mbar

Waltek Services (Shenzhen) Co.,Ltd.
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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.

RX Antenna

Metal Full Soldered Ground Plane
Spectrum Analyzer -

! Receiver

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

Metal Full Soldered Ground Plane
Spectrum Analyzer

/ Receiver O

The test setup for emission measurement above 1 GHz.

Measuring Antenna

Spectrum Analyzer
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7.3 Spectrum Analyzer Setup

According to FCC Part15 Rules, the system was tested 12MHz to 25000MHz.

Below 30MHz
Sweep SPeed .....oooiiiiiiiie e Auto
IF Bandwidth.........ccoiviveeiiiiiii e 10KHz
Video Bandwidth...........ccoooivivieeiiiiiiiiieiis 10KHz
Resolution Bandwidth ...........cccooovivveeiiiiiieeeeeennn. 10KHz

30MHz ~ 1GHz

SWeep SPeed .....oooiiiiiiiie Auto

IF Bandwidth ........cccoveiiiiiiniiiiece e, 120 KHz

Video Bandwidth.........cccoocoveiiniiiini 100KHz

Quasi-Peak Adapter Bandwidth .................. 120 KHz

Quasi-Peak Adapter Mode ..........ccccveeeenne Normal

Resolution Bandwidth ...........cccccoiiiiinnnenn. 100KHz
Above 1GHz

SWeep SPeed .....oooviiiiiiii e Auto

IF Bandwidth ........cccooeiiiiiiiiiiiie e, 120 KHz

Video Bandwidth ... 3MHz

Quasi-Peak Adapter Bandwidth .................. 120 KHz

Quasi-Peak Adapter Mode ..........ccccveeeenne Normal

Resolution Bandwidth ...........cccccooiiiiinnnen. 1MHz

Waltek Services (Shenzhen) Co.,Ltd.
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7.4

7.5

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.

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.
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7.6 Summary of Test Results

Test Frequency :Below 30MHz

Page 19 of 102

All emissions were more than 20 dB below the limit and therefore not reported
Test Frequency : 30MHz ~ 1000MHz

Test voltage: AC 120V/60Hz for adapter
Test Mode: BT linking

Antenna polarization: Vertical

590  dBu¥/m
limit1: —_—
M aigin: p—
A S A -
|? |
O e e T B W e =Y
: : | : i 1 6
i 1 1 1 1 o
T Z L
o : Lo 5
29 U 25 P 1127 L,
o 3! ]
. 2!
S F: TR R ST P 1T SN k. ' o N S
- A
1.0 : : . : : : L
30000 40 50 G0 70 80 300 100 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
No- 1 MHz)  |@Buvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | Dt | Remark
1 327544 1447 16.57 31.04 4000 | -8.96 QP
2 57 6693| 13.88 13.08 26.96 4000 |-13.04| QP
3 76.3869| 1526 917 24 43 4000 |-1557| QP
4 103.6990| 13.08 1419 2727 4350 |-16.23] QP
5 150 4955 18.01 11.05 29.06 4350 | -14.44| QP
§ 942 0180 306 377 34.83 4600 | -1117] QP
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Antenna polarization: Horizontal

Page 20 of 102

59.0

49

39

29

19

dBu¥./m

limit1: —_—

M aigin: —

-1.0 H H H H H H H H H H H
30.000 -lI“] 5I|] EIU i:'[l él] I :II“] -I“]l] 5I|I| 111} :'I"l][l I 1000.0 MH=z
No. (lr:wrﬁi) ggéﬂff'ﬁ% F(?icstf ' (dRBiizlrtn) (dEsLlqul,ftm) Nl(?jrngyln Detector | Remark
1 574670 1032 | 1313 | 2345 | 4000 | 1655 QP
2 103.6000] 24.05 | 1419 | 3824 | 4350 | 526| QP
3 1003110 2219 | 1381 | 3600 | 4350 | 750| ap
y 617.9417| 167 | 2600 | 27.67 | 4600 |-1833] QP
5 8247782 162 | 2048 | 3110 | 46.00 |-14.90] ap
5 9387139] 270 | 3190 | 3460 | 4600 |-11.40] ap
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Test voltage: AC 120V/60Hz for adapter
Test Mode: AUX in

Antenna polarization: Vertical

53,0 dE ud Fm
E ' ' [k
i i i M angin: —
33 ,
29
13 .I-
.0 ; | ; ; -
J0.000 40 50 &0 70 B0 3oo 400 500 &OO F0O 10000 MHz
Freq. Reading | Factor Result Limit  [Margin
No- | mHz)  |@Buvim)| (dB) |(dBuvim) |(dBuvim)| (aB) | Dte=ter| Remark
1 322972| 1415 | 1659 | 3074 | 4000 | -926| QP
2 572654| 1598 | 1319 | 29.17 | 4000 |-10.83] QP
3 620853| 1804 | 1190 | 2994 | 4000 |-10.06] QP
4 1473560 2174 | 11.19 | 3293 | 4350 |-1057| QP
5 6244897| 255 | 2602 | 2857 | 4600 |-1743| QP
6 955.3509| 3.03 3147 | 3450 | 46.00 |-1150] QP
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Antenna polarization: Horizontal

Page 22 of 102

530  dBW/m
It
i i i i W argin: —
® (= S - S s R R S
h | . . . . hi
L :
. SRS R |
RE T S o0 ¥ : : b S
] - - - - - b EERRE LR
A0 ; ; ; ; Lo
000 4D S0 &0 70 80 300 AD0 500 600 700 10000 MHz
Freq. Reading | Factor Result Limit  [Margin
Noo 1 mHz)  |(@Buvim)| (@B) |(dBuvim) |(dBuvim)| (aB) | D=t | Remark
1 BY.4670| 10.95 13.13 24.09 40.00 |-15.91| QP
2 104.0640( 22.73 14.20 36.93 4350 | -BET| QP
3 165.4716| 23.51 11.96 35.47 4350 | -8.03| QP
4 2783308 1029 16.73 27.02 46.00 |-1898) QP
5 8099238 1.70 2910 30.80 46.00 |-1520) QP
6 942 0180 3.95 3TT 3572 46.00 |-1028) QP
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Test voltage: DC 11.1V for battery

Test Mode: BT linking

Antenna polarization: Vertical

Page 23 of 102

B0.D dB u¥ Fm
5 5 T T
i i i i i b angin: —
: R —
| 5 5
0 ' .

1 i 5
pai | JE _ Il fiyr! _ _i_ _ __E_ _i_ ! i_ ~
0.0 : | :

J0.000 40 50 B0 7O 80O o0 400 h00 &0 70O 1000.0 WHz
Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) |DEtector| Remark
1 B63714| 1287 | 1073 | 2360 | 4000 |-1640] QP
2 98.0302| 2430 | 1365 | 3795 | 4350 | 555| QP
3 168.0970| 2430 | 1206 | 3635 | 4350 | 7.15| QP
3 199.3416] 2191 | 1534 | 3725 | 4350 | 625| QF
5 3635231| 1602 | 2069 | 3671 | 4600 | 929| QP
6 1840068| 891 | 2420 | 3311 | 4600 |-1289] QF
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Antenna polarization: Horizontal

Page 24 of 102

60D dBud' Fm

40

30

1 e e ) A P PP

PV S| IS . e U S A S S S

0.0 : : : Lo
30,000 40 L] &0 70 B0 am0 400 EDO0  Fon 10000 MHz
No. .;Eﬁl_'} Qéﬁi'?n?} F{ﬂ‘é‘? r (d%i‘svtjflrtn] (dEIIlIJTf?m] M{irsgjm Detectar | Remark
1 301056] 2009 | 1617 | 3626 | 4000 | -374| QP
2 520640] 2391 | 1164 | 3555 | 4000 | 445| QP
3 98.0302] 1987 | 1366 | 3352 | 4350 | 998| QP
1 1944985| 2171 | 1481 | 3652 | 4350 | 693| QP
5 4900451| 418 | 2675 | 2993 | 4600 |-1607| QP
5 9321405 162 | 3188 | 3350 | 4600 |-1250] QP
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Test voltage: AC 120V 60Hz for adapter

Test mode: transmitting at lower channel

Remark: the EUT was pretested at the upper, middle and lower channel,

low Channel, so the data show was the lower channel only.

Antenna polarization: Vertical

and the worse case was the

6.0  dBwV/m
li
i i i i M angin: —
e — T T
“ g B
& : : : :
: |
30 . s | S
o I 1
o0 ; | ; ;
0000 40 50 6D 70 BO 300 400 500 EOD 700 1000.0 MHz
Freq. Reading | Factor Result Limit [Margin
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) | === | Remark
1 T7. 1963 1754 917 26.71 4000 |-1329| QP
2 143.7760| 1947 11.39 30.86 4350 |-12864| QP
3 194 4985| 22.856 14.81 3767 4350 | -5.83| QP
4 236.7928| 24.03 15.66 39.69 46.00 | -6.31| QP
5 332.9536( 19.97 19.47 39.44 4600 | -656| QP
G 689.0510( 15.79 26.26 42.05 46.00 | -3.95| QP
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Antenna polarization: Horizontal

Page 26 of 102

60D dB Y fm

| § § § lit
i i i i M angin: —
T
40 . I T 3 ] Tl
: o : I
30 'I:
70 B, B, B, - Al - et }
10 - - - - - - - -
0.0 ; ; ; Lo
30.000 40 a0 &0 7O B0 200 400 A00 &0 J00  1000.0 MH=z
Freq. Reading | Factor Result Limit  [Margin
No- | MHz)  |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (aB) | DtEtr| Remark
1 1944985 13.38 14.81 28.19 4350 |-15.31] QP
2 236.7928( 24.92 15.66 40.58 46.00 | 542 | QP
3 2882840 21.62 16.64 38 26 4600 | -7.74 QP
4 3329536( 2279 19.46 42 .25 46.00 | 375 QP
5 4287960 18.83 20.50 39.33 46.00 | 667 | QP
6 689.0510( 13.02 26.26 39.28 46.00 | 672 | QP
7 9094941 7.61 31.38 38 .99 4600 | -7.01 QP
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Test Frequency: 1GHz ~ 18GHz

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 8 for more detalil]

Test mode: transmitting at lower channel

Antenna polarization: Vertical

1060 dBuY 'm
- | i | - It
] i | i | i Mewim:  —
L i e S AR SRS
%6 . . i . .
Tb

1 Sy SR~ MR B
56

456

36 4

26.0 H i H i H
1000.0000 2700.00 4400.00 E100.00 TE00.00 950000 1120000 12900000 74600.00  16300.0012000.00MHz

Freq. Reading | Factor Result Limit [Margin
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) | === | Remark
1 2402.000( 11261 -15.61 97.00 7400 | 23.00| peak
2 4808.000| 77.70 -11.97 65.73 7400 | -8.27 | peak
3 7205.000( 70.54 -7.21 63.33 74.00 |-10.67| peak
4 9619.000( 66.70 570 61.00 74.00 |-13.00| peak
5 12016.000| 60.45 -4 47 55.98 7400 |-18.02| peak
G 14413.000| 55.94 0.41 56.35 7400 |-17.65| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) (dBuVv/m) (dB) Detector Remark
1 2402.000 -9 88 54.00 34.00 AV
2 4808.000 -9 52.73 54.00 -2.73 AV
3 7205.000 -9 51.33 54.00 -2.33 AV
4 9619.000 -9 52 54.00 -2.00 AV
5 12016.000 -9 46.98 54.00 -7.02 AV
6 14413.000 -9 47.35 54.00 | -6.65 AV
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Antenna polarization: Horizontal

96.9 dEuY Fm

2 ik :
K4 i i i i i Wl angin: —
7 i i : : i
br
3
LR
57

47

Er

27

16.9 H H H / H
1000.0000 2700.00 4400.00 E100.00 Fen0.00 9500.00 11200000 12300.00  T4600.00  16300.0013000.00MHz

Freq. Reading | Factor Result Limit  [Margin
No- | (MHz) |(dBuvim)| (dB) |(dBuVim)|(dBuVim)| (aB) |D=tector| Remark
1 1633.000( 6B.78 -17.50 51.28 7400 |-2272| peak
2 2402.000| 106.06 | -15.59 90.47 7400 | 16.47| peak
3 4508.000| 73.29 -11.97 61.32 7400 |-12.68| peak
4 T7205.000| 58.74 -7.21 51.53 7400 |-22.47| peak
5 10469.000( 48.17 -4.26 43.91 7400 |-30.09] peak
] 14668.000( 47.04 0.33 47.37 7400 |-26.63| peak
7 18000.000( 46.60 7.08 53.68 7400 |-20.32| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/im) | (dBuV/m) (dB) Detector Remark
1 1833.000 -9 42.28 54.00 -11.72 AV
2 2402.000 -9 81.47 54.00 27.47 AV
3 4808.000 -9 52.32 54.00 -1.68 AV
4 7205.000 -9 42.53 54.00 -11.47 AV
5 10469.000 -9 34.91 54.00 -19.09 AV
6 14668.000 -9 38.37 54.00 -15.63 AV
7 18000.000 -9 44.68 54.00 -9.32 AV
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Test Frequency: 1GHz ~ 18GHz
Test mode: transmitting at middle channel

Antenna polarization: Vertical

969 dB Y fm

(ot -

LT TR —_

T7

57
47

37

27

16.9 . . . . .
1000, 0000 2700.00 440000 E100.00 FEDD.0D 9500.00 T1200.000  12500.00  T4E00.00  TE300.00712000.00MHz

Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (dB) | Detector| Remark
1 1833.000( 64.03 -17.50 46.53 74.00 |-27.47| peak
2 2440.000| 99.26 -15.70 83.56 74.00 | 956 | peak
3 4893.000| 57.78 -11.91 4587 74.00 |-28.13] peak
4 8633.000| 46.98 -6.62 40.36 74.00 |-33.64| peak
5 10945.000( 47.94 -3.48 44 .46 74.00 |-29.54| peak
6 14379.000( 47.16 0.34 47.50 74.00 |-26.50| peak
7 17932.000( 47.43 6.06 53.49 74.00 |-20.51| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) (dBuVv/m) (dB) Detector Remark
1 1833.000 -9 37.53 54.00 -16.47 AV
2 2440.000 -9 74.56 54.00 20.56 AV
3 4893.000 -9 36.87 54.00 -17.13 AV
4 8633.000 -9 31.36 54.00 -22.64 AV
5 10945.000 -9 35.46 54.00 -18.54 AV
6 14379.000 -9 38.5 54.00 -15.5 AV
7 17932.000 -9 44.49 54.00 -9.51 AV
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Antenna polarization: Horizontal

Page 30 of 102

96.9

I7

&

47

k)

dBu¥
¥

[wmal? :

W angini: —

16.9 ! ! ! ! !
1000.0000 270000 440000 GI00.00 780000 950000 1120000 1290000  1AGOUOD  16300.0018000.00MHz

Freq. Reading | Factor Result Limit [Margin

No- | (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | P | Remark

1 2440.000( 110.86 -15.70 95.16 7400 | 21.16| peak

2 4893.000( 66.65 -11.91 54.75 7400 |-19.25| peak

3 7324.000( 60.72 -713 53.59 74.00 |-2041| peak

4 9772.000( 59.20 -5.28 53.92 74.00 |-20.08| peak

5 12203.000| 56.60 -4.40 52.20 7400 |-21.80| peak

] 14651.000( 50.12 0.37 50.49 7400 |-23.51| peak

7 17949.000| 47.52 6.31 53.83 74.00 |-2017| peak
Freq. Duty Factor Result Limit Margin

No. (MHz) (dB) (dBuVv/m) (dBuv/m) (dB) Detector Remark

1 2440.000 -9 86.16 54.00 32.16 AV

2 4893.000 -9 45.75 54.00 -8.25 AV

3 7324.000 -9 44.59 54.00 -9.41 AV

4 9772.000 -9 44.92 54.00 -9.08 AV

5 12203.000 -9 43.2 54.00 -10.8 AV

6 14651.000 -9 41.49 54.00 -12.51 AV

7 17949.000 -9 44.83 54.00 -9.17 AV
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Test mode: transmitting at upper channel

Antenna polarization: Vertical

95.9  dBWW/m
I
% = s : s : Mowin:  —
??
o
- : : :
P : : :
i i i i :
10000000 270000 440000 610000 780000  9500.00  11200.00 12900.00 1460000  16300.0013000.00MH=
Freg. Reading | Factor Result Limit [Margin
No- | MHz)  |(@Buvim)| (dB) |(dBuvim)|(dBuvim)| (aB) | D= | Remark
1 2139.000( 5993 -15.41 44 52 7400 |-2948| peak
2 2478.000( 105.16 | -15.68 89.48 7400 | 1548 | peak
3 4961.000| 7312 197 61.35 74.00 |-12.65| peak
4 7443.000( 58.25 -6.91 51.34 74.00 |-22.66| peak
5 9925000( 49.12 515 43497 7400 |-30.03| peak
G 14056.000| 47.35 -0.52 46.84 7400 |-27.16| peak
7 17949.000| 4563 6.31 51.94 74.00 |-22.06| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 2139.000 -9 35.52 54.00 -18.48 AV
2 2478.000 -9 80.48 54.00 26.48 AV
3 4961.000 -9 52.35 54.00 -1.65 AV
4 7443.000 -9 42.34 54.00 -11.66 AV
5 9925.000 -9 34.97 54.00 -19.03 AV
6 14056.000 -9 37.84 54.00 -16.16 AV
7 17949.000 -9 42.94 54.00 -11.06 AV
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Antenna polarization: Horizontal
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95.9  dBw/m
ot
% - : : s s Mowgin:  —
??
o
3 : : : :
7 i i i i

57 - - . - : e R s

47 .

ar ? ; 5

: i i i i

1000.0000 270000 440000 610000 780000 950000 1120000 12900.00 1460000  16300.0013000.00MH=

Freq. Reading | Factor Result Limit [Margin
Noo | MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | P | Remak
1 2139.000( 59.20 -15.41 43.79 7400 |-3021| peak
2 2478.000( 105.15 | -15.68 89.48 7400 | 1548 | peak
3 4961.000| 72.89 197 61.12 74.00 |-12.88| peak
4 7443.000( &7.81 -6.91 50.90 74.00 |-23.10| peak
5 9925.000( 4920 515 4405 7400 |-2995 peak
G 14651.000| 4553 0.37 4590 7400 |-28.10| peak
7 17711.000| 45.65 3.71 49.36 74.00 |-2464| peak
Freq. Duty Factor Result Limit Margin

No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 2139.000 -9 34.79 54.00 -19.21 AV
2 2478.000 -9 80.48 54.00 26.48 AV
3 4961.000 -9 52.12 54.00 -1.88 AV
4 7443.000 -9 41.9 54.00 -12.1 AV
5 9925.000 -9 35.05 54.00 -18.95 AV
6 14651.000 -9 36.9 54.00 -17.1 AV
7. 17711.000 -9 40.36 54.00 -13.64 AV
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Test mode: receiving whole band

Antenna polarization: Vertical

900 dEW/m

! i ! i fimak -

i i i i : M angin: —_
L B e R
70 i | : |
(1]

50 |- , !
w
.1 J5 O S At S S S
i i i i :
1000.0000 270000 #400.00 EI00.00 780000 950000 11200.00 1290000 1460000  16300.0013000.00MH=z
Freq. Reading | Factor Result Limit [Margin
No- | MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) | P | Remark
1 1731.000| 64.10 -12.89 51.21 7400 |-2279| peak
2 2870.000( 59.15 -7.93 51.22 7400 |-22.78| peak
3 5233.000( b55.88 -2.56 53.32 74.00 |-20.68| peak
4 7256.000( 4896 4.1 53.07 74.00 |-20.93| peak
5 10894.000| 4258 11.35 53.93 7400 |-2007| peak
G 13835.000| 38.58 16.31 54 89 7400 |-19.11| peak
7 17082.000| 35.18 20.54 55.72 74.00 |-18.28| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
1 1731.000 -9 42.21 54.00 -11.79 AV
2 2870.000 -9 42.22 54.00 -11.78 AV
3 5233.000 -9 44.32 54.00 -9.68 AV
4. 7256.000 -9 44.07 54.00 -9.93 AV
5. 10894.000 -9 44.93 54.00 -9.07 AV
6. 13835.000 -9 45.89 54.00 -8.11 AV
7. 17082.000 -9 46.72 54.00 -7.28 AV
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Antenna polarization: Horizontal
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a0.0 dB Y

i i i i i It

i i i i : W angini: —
™ i s s s |
&0

/T N T S A MO SN S S SO

40

® | | ; ; |
100 i i i i i
1000.0000 2700.00 440000 610000 780000 950000 1120000 12900.00 1460000  16300.0012000.00MHz
Freq. Reading | Factor Result Limit [Margin
No- | (MHz) |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (dB) | P | Remark
1 1459.000| 61.19 -12.94 48.25 7400 |-2575| peak
2 4706.000( 49.24 -3.46 4578 7400 |-28.22| peak
3 7103.000| 4583 344 49.27 74.00 |-24.73| peak
4 10809.000| 38.91 11.02 4993 74.00 |-24.07| peak
5 13631.000| 36.22 15.63 51.85 7400 |-2215| peak
] 14396.000| 34.15 18.38 52.53 7400 |-2147| peak
7 17473.000| 31.71 22.70 5441 74.00 |-19.59| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 1459.000 -9 39.25 54.00 -14.75 AV
2 4706.000 -9 36.78 54.00 -17.22 AV
3 7103.000 -9 40.27 54.00 -13.73 AV
4. 10809.000 -9 40.93 54.00 -13.07 AV
5. 13631.000 -9 42.85 54.00 -11.15 AV
6. 14396.000 -9 43.53 54.00 -10.47 AV
7. 17473.000 -9 45.41 54.00 -8.59 AV

Test Frequency :Above 18GHz

All emissions were more than 20 dB below the limit and therefore not reported

Waltek Services (Shenzhen) Co.,Ltd.
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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 = 300kHz.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:

Waltek Services (Shenzhen) Co.,Ltd.
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i Agilent

#Res BW 100 kHz

i Agilent

#Res BW 100 kHz

Waltek Services (Shenzhen) Co.,Ltd.
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Modulation:GFSK

Lower Channel

BT Peak Search
Mkrl 619.3 MHz
-45.76 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left
Min Search

Stop 1 GHz

#VBW 300 kHz Sweep 100.5 ms (401 pts)

R T

Mkrl 2.38 GHz
-3.195dBm

Amplitude

Ref Level
20.00 dBm

Attenuation
30.00 dB
Auto Man

Scale/Div
10.00 dB

Scale Type
Log Lin

Presel Center

Presel Adjust
0.00000000 Hz

More
10f3

Stop 25 GHz
#VBW 300 kHz Sweep 2.486 s (401 pts)
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Middle Channel

i Agilent R T peakSearch

Ref20dBm Atten 30 dB

Meas Tools *
Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Stop 1 GHz m‘:rf
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent .
g L Display
Mkrl 2.44 GHz
Ref20dBm Atten 30 dB -2.255dBm
Full Screen
Display Line

-22.44 dBm
MEEEENEEEN - -

Limits *

Active Fctn
Position *
Center

Title »

S iRest Al Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Upper Channel

i Agilent R T peakSearch

Mkrl 493.2 MHz
Ref20dBm Atten 30 dB -45.32 dBm

Meas Tools *
Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Stop 1 GHz 1'\/'0(:23
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent R T

Mkrl 2.50 GHz
Ref20dBm Atten 30 dB -2.538 dBm

Display
Full Screen

Display Line
-22.50 dBm

HEEEEEN - -

Limits *

Active Fctn
Position *
Center

Title »

S iRest Al Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Modulation: Pi/4ADQPSK

Lower Channel

i Agilent R T

Mkrl 476.2 MHz
-46.25 dBm

Display

Ref20dBm Atten 30 dB

Full Screen

Display Line
-26.00 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S NelsF A Preferences *

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent R T

Mkrl 2.38 GHz
Ref20dBm Atten 30 dB -5.062 dBm

Display

Full Screen

Display Line
-25.00 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S Nest Al Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Middle Channel

i S Peak Search
Mkrl 464.1 MHz
Ref20dBm Atten 30 dB -45.2 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left

Stop 1 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i S Peak Search
Mkrl 2.44 GHz
Ref20dBm Atten 30 dB -6.114 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left

More
1of2

Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Upper Channel
i Agilent

R T

Mkrl 599.9 MHz
Ref20dBm Atten 30 dB -46.01 dBm

Display

Full Screen

Display Line
-26.30 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S NNellA Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent R T

Mkrl 2.50 GHz
Ref20dBm Atten 30 dB -5.323 dBm

Display

Full Screen

Display Line
-26.30 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S iRest Al Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Modulation: 8DPSK

Lower Channel

i S Peak Search
Mkrl 549.0 MHz
Ref20dBm Atten 30 dB -45.65 dBm

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Stop 1 GHz More
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent .
g L Display
Mkrl 2.38 GHz
Ref20dBm Atten 30 dB -3.862 dBm

Full Screen

Display Line
-23.80 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S Nest Al Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Middle Channel
i Agilent

R T

Mkrl 597.5 MHz
Ref20dBm Atten 30 dB -44.71 dBm

Display

Full Screen

Display Line
-25.30 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S NNellA Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent R T

Mkrl 2.44 GHz
Ref20dBm Atten 30 dB -5.269 dBm

Display

Full Screen

Display Line
-25.26 dBm
On Off

Limits *

Active Fctn
Position *
Center

Title »

S iRest Al Preferences *
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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Upper Channel

i Agilent q
g BT Display
Mkrl 536.8 MHz
-45.22 dBm

Full Screen

Display Line

-24.80 dBm

On Off
Limits *

Active Fctn

Position *

Center

Title »

Sl ENellA Preferences *

#Res BW 100 kHz #VBW 300 kHz Sweep 100.5 ms (401 pts)

i Agilent :
g BT Display
Mkrl 2.50 GHz
-4.876 dBm

Full Screen

Display Line

-24.80 dBm

On Off
Limits *

Active Fctn

Position *

Center

Title »

S Nek Al Preferences *

#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)
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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 0.445ms

o

Waltek Services (Shenzhen) Co.,Ltd.
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(b)Single pulse time is 1.25ms

BT

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=0.445 ms

The EUT’s work period :T=Ton+Tore= transmission period =1.25 ms
The EUT’s duty cycle : D = T,, /T = 0.445/1.25*100% =35.6%
Duty Cycle Correction Factor(dB)=20 * Log;o(Duty Cycle)=20* Log10(35.6 %)

=-9dB

Waltek Services (Shenzhen) Co.,Ltd.
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10 Band Edge Measurement

Test Requirement:

Test Method:

Limit:

10.1 Test Procedure

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)).

DA 00-705

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

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

2. Measurement Distance is 3m

3. Detector:

Waltek Services (Shenzhen) Co.,Ltd.
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For Peak value:

RBW = 1 MHz for f = 1 GHz
VBW = RBW; Sweep = auto
Detector function = peak
Trace = max hold

For AVG value:

RBW = 1 MHz for f = 1 GHz
VBW = 10Hz; Sweep = auto
Detector function = AVG

Trace = max hold
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10.2 Test Result:
Lower Channel — Peak, Vertical
96.9 dBuY fm
- - ot
i i i : 2 Mowim:  —
L s . s SORCRERRIES
T , . . ) T
(3]
57
47 H ' \
7
183 ; ;
23100000 2322 00 233400 2346.00 235800 237000 2382.00 239400 240600 241800 2430.00 WHz
Freq. Reading | Factor Result Limit [Margin
No- | MHz)  |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) | D= | Remerk
2350000 4453 253 4706 7400 |[-26.94| peak
2 2400.000( 5247 252 5499 7400 [-19.01| peak
3 2401920 8553 252 88.05 74.00 | 14.05| peak
Freq. Duty Factor Result Limit Margin
No. (MHz2) (dB) (dBuV/m) (dBuV/im) (dB) Detector Remark
1 2390.000 -9 38.06 54.00 | -15.94 AV
2 2400.000 -9 45.99 54.00 | -8.01 AV
3 2401.920 -9 79.05 54.00 | 25.05 AV

Waltek Services (Shenzhen) Co.,Ltd.
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Lower Channel — Peak, Horizontal

Page 49 of 102

96.9 dBuy fm

§ § § it
: i i i : Mawin:  —
72 i i i i i
67
57
47 .
I
189 ; ; ; ; ;
ZFI0.0000 232200 23300  IMME00  2IBHO0  2IT000 ZIEZ00 23400 40600 2413.00 2430.00 MHz
Freq. Reading | Factor Result Limit [Margin
No- | mHz)  |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (aB) | DEtEcter | Remerk
1 2350.000( 44.94 253 47.47 74.00 |-26.53| peak
2 2400.000( 47.36 252 49.88 7400 |-2412| peak
3 2402400 8241 2.51 84.92 7400 | 1092 peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
1 2390.000 -9 38.47 54.00 -15.53 AV
2 2400.000 -9 40.88 54.00 -13.12 AV
3 2402.400 -9 75.92 54.00 21.92 AV
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Upper Channel — Peak, Vertical
95.9  dBwW/m
| | | | T e
i i P i i Mogin:  —
f?
o i i
57 B §
7 ' ! :
. ! ! ! ! !
27 S S S . R - - S S
Z450.0000 245550  2461.00 246650 247200 247750  2483.00 248850 248400 2489850 2505.00 MHz
Freq. Reading | Factor Result Limit  [Margin
No- | mHz) |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (aB) |DetEcter| Remerk
1 2480250 85.34 2.58 87.92 7400 | 1392 peak
2 2483.500( 4593 2.60 48.53 7400 |-2547| peak
3 2500.000| 4541 2.65 48.06 74.00 |-25.94| peak
Freq. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 2480.250 -9 78.92 54.00 24.92 AV
2 2483.500 -9 39.53 54.00 -14.47 AV
3 2500.00 -9 39.06 54.00 -14.94 AV
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Upper Channel — Peak, Horizontal

96.9 dBuY fm

5 5 5 5 5 It
i i i i i W angin: —_
87 L ! 1 . |
o i i
57 : :
47
ar
189
2450.0000 245550  2461.00 46650 247200 247750 248300 MBS0 249400 2459950 2505.00 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | mHz)  |(dBuvim)| (dB) |(dBuvim) |(dBuvim)| (aB) |Detecter| Remerk
1 2480.030| 81.95 258 84.53 7400 | 1053 | peak
2 2483500 4533 260 47.93 74.00 |-26.07| peak
3 2500.000| 4457 265 4722 7400 |-26.78| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 2478.050 -9 75.53 54.00 21.53 AV
2 2483.500 -9 38.93 54.00 -15.07 AV
3 2500.000 -9 38.22 54.00 -15.78 AV
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11 20 dB Bandwidth Measurement

Test Requirement: FCC CFR47 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 = 300kHz

11.2 Test Result:

Modulation Test Channel Bandwidth(MHz)
Lower 1.3749
GFSK Middle 1.3665
Upper 1.3749
Lower 1.4461
Pi/4ADQPSK Middle 1.4551
Upper 1.4551
Lower 1.4451
8DPSK Middle 1.4501
Upper 1.4641

Test result plot as follows:

Waltek Services (Shenzhen) Co.,Ltd.
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Modulation:GFSK

Lower Channel

Offs 0.50 dB “ REW 100 KHz
Att 40 g8 * VBW 300 kHz p1[1] 0.55 dB
Red 20.00 dBm SWT 2.5ms 1.374900000 MHz
M1[1) -25.82 dBm
1Pk l 2.401329300 GHz
Max | 10 88 M2(1] -5.03 dBm
7.402159300 GHr|
0 dBu-I ™2
10 ¢8 f“& A
i of 1\
20 ¢Ben i
| {01 -25.030 cBer Tx %’
-30 g8y \
TS nl e - Ly ./ M m~ A
-50 c8m
60 &8
70 .:::.I.
CF 2.402 GHz Span 4.2 MHz
Middle Channel
Offs 0.50 dB “ REW 100 KHz
Att 40 g8 * VBW 300 kHz p1[1] 0.48 dB
Red 20.00 dBm SWT 2.5ms 1.366500000 MHz
M1[1) -24.72 dBm
1Pk l 2.440337700 GHz
Hax 10 dfm M2(1) -4.18 dBmy|
7.441167700 GHr|
0 as...l 42
10 ¢8r /4- /“’ﬂf\;\
20 @B *t
D1 -24.3100 c8ny f‘ '{l
30 o8By J \
N.“I LA g, P -
-50 c8m
-0 g8
70 .:::.I.
CF 2.441 GHz Span 4.2 MHz
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Upper Channel
Offs 0.50 dB * RBW 100 kHz
Att 40 098 “ VBW 300 kHz M2(1) -4.92 dBm
Red 20.00 dBm SWT 2.5ms 7.480167700 GHz
l M1[1] -25.56 dBm
19K 2.479337700 GHz
Max 10 d8m p1[1) 0.68 d)
1.374900000 MH7|
0 JdBm I "z
- AN A
wl. 7 s V\
20 ¢Ben T /
—J{:l -24.920 cBer ;I h{
-30 oBnr \
‘.A_..I Lk _,JJ N, PN e
-50 o8y
|
-60 dBm
70 g8y
CF 2.48 GHz Span 4.2 MHz
Modulation: Pi/4ADQPSK
Lower Channel
Offs 0.50 dB * RBW 100 kHz
Att 40 098 “ VBW 300 kHz Di[1] 0.61 dB
Red 20.00 dBm SWT 2.5ms 1.446100000 MHz
| M1[1)] -24.50 dBn
19K 2.401263500 GHz
Max | 10 95 M2(1] -4.09 dBm
7.401982000 GH7|
0 JdBm I yh
-10 a&l
“20 ¢Beny it
D1 -24,170 o8¢ .J T\
-30 SBm—pia =
-50 o8y
-60 dBr
70 g8y
CF 2.402 GHz Span 4.5 MHz
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Middle Channel

Offs 0.50 dB * REW 100 KHz
Att 40 g8 * VBW 300 kHz D1[1] 0.33 dB
Red  20.00 dBm SWT 2.5ms 1.455100000 MHz
l M1[1) -24.45 dBn
1Pk 2.440254500 GHz
Max | 10 95 M2(1] -3.61 dBn|
7.440982000 GH7|
0 dBrr I -4
-10 aa.l. / \
20 ¢Ben t
——fo1 23,610 dgm ¥ LT}
-30 ..::l e e
-50 d8en
|
-£0 @l.
70 .:a.l..
CF 2.441 GHz Span 4.5 MHz
Upper Channel
Offs 0.50 dB * REW 100 KHZ
Att 40 g8 * VBW 300 kHz D1[1] 0.09 dB
Red  20.00 dBm SWT 2.5ms 1.455100000 MHz
l M1[1) -24.2% dBm
1Pk 2.479254500 GHz
Max 10 d8m M2(1) -3.46 dBmy|
7.479991000 GHr|
0 dBrr I L3e
-10 aa-l / V\'—N\
20 ¢Ben +
Wr:x 23,460 B }1\
-30 ..::I e
-50 d8en
40 ¢8m
70 .:a.l..
CF 2.48 GHz Span 4.5 MHz
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB * RBW 100 kHz
Att 40 g8 * VBW 300 kHz D1[1] -0.17 dB
et 20.00 dBm SWT 2.5ms 1.445100000 MHz
I M1[1) 24.35 dBmy|
1Pk . 2.401263500 Gz
Max | 20 5B M2[1] -4.08 dBn
I 2.1402149700 GHz
0 dBm+

| » 5

~10 ¢8m

-20 \‘.&l v ‘,ﬁ/
/

—131 -23.960 o8 %i

el -
l

<50 g8

40 B

; -

CF 2.402 GHz

Span 4.5 MHz
Middle Channel
Offs 0.50 dB * REW 100 kHz
Att 40 g8 “ VBW 300 kHz M1[1] -24.09 dBm
Ret 20.00 dBm SWT 2.5 2.440254500 GHz
M2[1) -3.65 dBny
1Pk 2.440982000 G2
Max | 20 5B D1{1] 0.32 auf
1.450100000 MHz
0 dBm+ B

| A\

—
~10 ¢8m

2 D1 23 65 Ty \l
30 ..s-}:/é t . ”'""/ ‘K\a \
1 et

g
L
M~

CF 2.441 GHz Span 4.5 MHz
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Upper Channel
Offs 0.50 dB * REW 100 KHz
Att 40 g8 * VBW 300 kHz piL1] 10.10 dB
Ret 20.00 dBm SWT 2.5ms 1.464100000 MHz
I M1[1) -24.45 dBn
1Pk 2.479245500 GHz
Hax | 1098 M2(1] -3.28 dBm|
’ 7.479991000 GHr|
0 B I
\q—-’«
-10 ¢Bm
]
| / \
20 ¢Bm +
T‘.X 23,240 ¢Bey %
-30 u-“..l.. T -~ 3 \
-50 ¢l
|
60 d8m
70 g8en

CF 2.48 GHz

Spen 4.5 MHz
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12 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit;

Test mode:

12.1 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 =1 MHz. VBW =1 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:

FCC CFRA47 Part 15 Section 15.247

DA 00-705

Regulation 15.247 (b)(1),
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 1lwatts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

For frequency hopping systems

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower -3.35 30
GFSK Middle -2.49 30
Upper -3.22 30
Lower -3.42 30
Pi/ADQPSK Middle -2.98 30
Upper -2.86 30
Lower -3.40 30
8DPSK Middle -2.82 30
Upper -2.66 30

Test result plot as follows:
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Offs 0.50 dB  REW 1 MHz
Att 40 08 * VBW 3 MHz M1[1] -3,35 dbm
Ret 20.00 dBm SWT 2.5 2.402238000 GHz
1Pk . I
Max | 10 28
0 dBm-+ ML
B gy
-10 %I | ™
-20 d8en A N
| /
|0, °l -
40 .,;.Iv.
50 dBen
50 .:::.l.v
70 a8y
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Modulation:GFSK

Lower Channel

CF 2.402 GHz

Span 7.0 MHz

1Pk
Max

Middle Channel

Offs 0.50 dB
Att 40 g8
Red  20.00 dBm

* RBW 1 MHz
" VBW 3 MHz
SWT 2.5m%

M1[1]

-2.49 dBm
7.441238000 GHz

|

10 d8m

ML

0 dBu.l

-10 ¢

<70 dBerr

CF 2.441 GHz

Span 7.0 MHz
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Upper Channel
Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 " VEBW 3 MHz M1[1] -3.22 dBm
Rt 20.00 dBm SWT 2.5ms 7.480238000 GHz
1Pk l
Max 10 db-.l.
0 dBrr M1
l /"F S
-10 ¢8m
l / N
20 .:::-l" . AN
ki h AL 2
I
-40 d8m
I
-50 Cn‘s-ln
-60 d8m
I
<70 g8
CF 2.48 GHz Span 7.0 MHz
Modulation: Pi/4ADQPSK
Lower Channel
Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 " VEBW 3 MHz M1[1] -3.42 dBm
Red  20.00 dBm SWT 2.5ms 7.402170000 GHz
1Pk l
Max 10 db-.l.
0 dBm 1
10 dB¢
l il b
20 ¢Ben / \
i
-40 d8m
I
-50 Cn‘s-ln
-60 d8m
I
<70 d8en

CF 2.402 GHz

Span 7.5 MHz
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Middle Channel

Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 " VBW 3 MHz M1[1] -2.98 dBm
Ref  20.00 dBm SWT 2.5m6 7.440790000 GHz

10 c8m

1Pk
Max

0 dBnr I -
-10 ¢8m // RN
20 .:::-I" 2 \\

bt e ™
|

-50 ooy

I

-60 dB8m

|

70 dBen

CF 2.441 GHz Span 7.5 MHz

Upper Channel

Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 " VBW 3 MHz Mi[1] -2.86 dBm
Red  20.00 dBm SWT 2.5m6 7.479820000 GHz

1Pk |
10 d8m
Max °

0 dBn I H1
o

N S
20 \;?,-In // \
PR -
I

-40 ¢8m

-50 cfav

I

-60 dB8m

<70 g8

CF 2.48 GHz Span 7.5 MHz
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Offs 0.50 dB
Att 40 g8
Red  20.00 dBm

Page 62 of 102

Modulation: 8DPSK

Lower Channel

* RBW 1 MHz
" VBW 3 MHz

M1[1]
SWT 2.5m%

-3.40 dBm
7.402030000 GHz

10|
Max 10 c8m

CF 2.402 GHz

Span 7.5 MHz

Offs 0.50 dB

Middle Channel

“ RBW 1 MHz
Att 40 g8 * VBW 3 MHz M1[1] -2.82 dBm
Ref 20.00 dBm SWT 2.5ms 2.441030000 GHz
1Pk . l
Max 10 g&m
0 dBm l L
-10 ¢8m // \\
-20 .—.al. // LN
»amdlrﬁ—“‘” \"““ e
|
40 dBemv
|
-50 d@en
50 .:::.I.v
70 \o::v‘v
CF 2.441 GHz Span 7.5 MHz
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Upper Channel

Offs 0.50 dB * RBW 1 MHz
Att 40 g8 " VEBW 3 MHz M1[1] -2.66 dBm
Rt 20.00 dBm SWT 2.5m% 7.479865000 GHz

|

10 d8m

1Pk
Max

-50 cm

-60 dBm

l

<70 g8m

l

CF 2.48 GHz Span 7.5 MHz
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13 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit;

Test Mode:
13.1 Test Procedure:

FCC CFRA47 Part 15 Section 15.247
DA 00-705

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 in hopping transmitting operating 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 = 100KHz. VBW = 300KHz , Span = 5MHz. 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/4DQPSK Middle 1.018
Upper 1.005
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 40 g8 * VBW 300 kHz D1[1] -0.07 dB
Ret 20.00 dBm SWT 2.5nms -1.008000000 MHz
] M1[1) -5.32 dBmy|
1Pk 2.403039000 G2
10 g8m
Max
0 dBm ] N l‘
e i oo W PO A4
IR
-20 ¢8m

-30 uS-:n /

I

l

<50 g8

40 B

70 dBm

|

CF 2.4025 GHz

Span 5.0 MHz
Middle Channel
Offs 0.50 dB * RBW 100 kHz
Att 40 9B * VBW 300 kHz pi[1] -0.02 dB
fd 20.00 dBm SWT 2.5ms 1.008000000 MHz
I M1[1] -4.54 dBn
1Pk 2.441041000 GHz
10 dfm
Max
0 dB".l [,r\‘/\ r{,\
-10 ¢Br ~

T VT

CF 2.4415 GHz

Span 5.0 MHz
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Upper Channel
Offs 0.50 dB © RBW 100 kHz
Att 40 g8 * VBW 300 kHz Di1[1] -0.086 dB
Rt 20.00 dBm SWT 2.5ms 1.008000000 MHz
l M1[1) 5.33 dBm
19K 2.479051000 GHz
10 d8m
Max
0 dBrr l T i
~
- i A W Y 4
20 .:?,-I / +
-30 ..2] + \
-50 é8m
|
-60 d8m
<70 d8en

CF 2.47955 GHz Span 5.0 MHz

Modulation: Pi/4ADQPSK

Lower Channel

Offs 0.50 dB © RBW 100 kHz
Att 40 98 * VBW 300 kHz D11} -0.05 dB
Red  20.00 dBm SWT 2.5m% 1.008000000 MHZ
l M1[1] -4.44 dBn
10K 2.402989000 GHz
10 d8m
Max
0 dBm l 7] r)v
<10 ¢8m A/JJM\".. ﬁ/’\/ \
20 .:s’:-l / \
-30 aF s o
—ar‘& \
S0 o8
-0 dBm
70 g8
CF 2.4025 GHz Span 5.0 MHz

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



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTD13S0100551E Page 67 of 102

Middle Channel

Offs 0.50 dB © RBW 100 kHz
Att 40 98 * VBW 300 kHz D11} -0.05 dB
Red  20.00 dBm SWT 2.5 1.013000000 MHz
I M1[1] -3.90 dBm
1Pk 2.441999000 GHz
10 d8m
Max
s
0 dBm I T 1
-10 ﬁl’ ,./“J; \
20 \;?,-l" / Y
= X
%J ',‘.’\
DELYERY Ay
S0 c8en
60 ﬁ?-l
70 .,“’v-ln

CF 2.4415 GHz

Span 5.0 MHz

Upper Channel
Offs 0.50 dB © RBW 100 kHz
Att 40 g8 * VBW 300 kHz Di[1] -0.11 dB
Rt 20.00 dBmM SWT 2.5m% 1.005000000 MHz
| M1[1)] -3.43 dBmi
19K 2.478981000 GHz
10 d8m
Max
0 dBn I ‘;'1 3
M
-10 a&l /
20 .:?,-l / \
WOl TN
S0 e
-60 dB8m
70 g8
CF 2.4795 GHz Span 5.0 MHz
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB * RBW 100 kHz
Att 40 9B * VBW 300 kHz pi[1] -0.45 dB
fd 20.00 dBm SWT 2.5ms 1.008000000 MHZ
I M1[1] -4.08 dBn
19K 2.402979000 GHz
10 dfm
Max | i
0 dBm
I y ¥
-10 ¢ M Poi

20 .;3-'" \

CF 2.4025 GHz

Span 5.0 MHz

Middle Channel

Offs 0.50 dB © RBW 100 kHz
Att 40 g8 © VBW 300 kHz D1[1] -0.72 dB
Ret 20.00 dBm SWT 2.5ms 1.008000000 MHz
] M1[1) -3.30 dBmj|

1Pk 2.441001000 G2
10 g8m

Max I
0 dBm ] 1 T
-10 ¢8m
-20 ¢8m

o \

<50 g8

40 B

; -

CF 2.4415 GHz

Span 5.0 MHz
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Max
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Upper Channel
Offs 0.50 dB © RBW 100 kHz
Att 40 g8 * VBW 300 kHz Di1[1] -0.29 db
Rt 20.00 dBmM SWT 2.5ms 1.008000000 MHz
I M1[1] -3.12 dBn
2.478991000 GHz
10 c8m
0 dBm { l} e
10 d¢dr
]
I
20 v;'[ 7 \
0 ""j vv*’ﬁ\
-50 68
|
-60 d8m
<70 g8

CF 2.4795 GHz

Span 5.0 MHz
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14 Number of Hopping Frequency

Test Requirement: FCC CFR47 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 = 3MHz. 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

a
" Offs 0.50 dB REW 1 MHz
Att 40 98 VBW 3 MHz M1[1) 3.79 dBm
Red  20.50 dBm SWT 2.5ms 7.401860000 GHz
M2[1) 3.43 dBm|
o ) 2. 4580310000 GHz
Max 10 gB&m
046 "
T | y
’ I
-1 é8m T
|
-TI} d8m l
|
.oél', oS
40 g8
50 48
60 o
=70 d8m +
CF 2.441 GHz Span 86.0 MHz
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Modulation: Pi/4DQPSK

Offs 0.50 dB *REW 1 MHz

Att 40 g8 * VBW 3 MHz M2(1] -3.02 dBm
Red 2050 dBm SWT 2.5m6 7.479970000 GHz
I M1[1)] -3.77 dBn
19K 2.401690000 GHz

Max 10 cBmy
oM L]

¥

|
|
|

CF 2.441 GHz

Span 86.0 MHz

Modulation: 8DPSK

Offs 0.50 dB “ REW 1 MHz
At 40 g8 * VBW 3 MHz M1[1] -3.61 dBm
Ret 20.50 dBm SWT 2.5m 2.401860000 GHz
M2[1] -3.17 dBm
1Pk 2.480140000 GHz
May | 10 @8
MO
nl'gh.. ) =
oo \‘
30 ¢Bm 1
30 dfeny
40 d8m
-50 ¢8m
40 ¢Bm
70 .,:;I,

CF 2.441 GHz

Span 86.0 MHz
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15 Dwell Time

Test Requirement: FCC CFR47 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. centered 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
DH1 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 DH1 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/4ADQPSK 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 DH1 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 d& “ RBW 1 MHz
Att 40 g8 “VBW 3 MHz D1{1] -0.90 dB
Red 20.00 dBmM - SWT 10ms 440,000000000 ps
I M1[1] -35.96 dBm
19K | 1 0 amer 4.500000000 ms|
View
— —— b

o B N B |

el

-60 dBm

<70 dBen

CF 2.402 GHz

1.0 ms/

Data Packet:DH1,Middle channel

Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 " VBW 3 MHz D1{1] -1.18 dB
Rt 20.00 dBm - SWT 10ms 420,000000000 ps
I M1[1) -33.83 dBm
19 | 1o 4.780000000 me

View 1
- ey "7 .- . el A
Il
[ JFRY [ TINS5 CTOREYY [RRTORY I Y P PR

-60 dBm

<70 d8en

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 08 " VEW 3 MHz D1[1] -0.35 db
fed  20.00 dBm - SWT 10ms 440,000000000 ps
I M1[1)] -34.23 dBm
19k 5.260000000 me|
10 d8m
View I
0 dBmv
I et —le oA - -5 ——
-10 &l
sl Nl |lopa  VAag AT L | Nl S
d8r

-60 dBm

<70 dBen

CF 2.48 GHz

1.0 ms/

Data Packet:DH3,Lower channel

Offs 0.50 dB
Att 40 g8
Retf 20.00 dBm

“ RBW 1 MHz
" VBW 3 MHz
~ SWT 10ms

01[1]

0.10 dB
1.680000000 ms

Pk |10 agm

M1[1)

34.93 dBm|
4.180000000 s

View

0 dBm I
|

~10 dfm

i

-20

i

-30 dfp

40 dBerv

<50 g8

I

60 B

70 dBny

|

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 ¢8 * VBW 3 MHz D1[1] 0.44 dB
Ref 20.00dBm__ * SWT 10ms 1.680000000 s
I M1[1) 35.99 dBm|
1Pk 10.due 4.560000000 ms)
View 1
0 dBr
A - F— .’J-‘
-10 ¢8m :
-20 ¢
|
-30 dBey :
| b “ogly Wy e
-40 wi'rlvv
-50 dBen
|
40 SBen
70 02
CF 2.441 GHz 1.0 ms/
Data Packet:DH3,Upper channel
Offs 0.50 dB “ RBW 1 MHz
Att 40 d8 * VBW 3 MHz D1[1] 1.40 dB
Ref 20.00 dBm__ * SWT 10ms 1. 700000000 s
M1[1) 35.29 dBm)|
1Pk 10.due 4.040000000 s
View 1
0 dBr
prm— I A IS A
-10 ¢8m
-20 g
|
-30g T T
i o i -
40 d8ery
-50 dBr
|
40 ae.l.,
70 g2
CF 2.48 GHz 1.0 ms/
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Data Packet:DH5,Lower channel

Offs 0.50 d& “ RBW 1 MHz
Att 40 g8 " VEW 3 MHz D1{1] -0.11 dB
Red  20.00 dBm - SWT 10ms 2. 940000000 e
I M1[1] -35.07 dBm
3.340000000 ms

10 c8m

19k
View

0 JBm

-10 ¢

“20 ¢Ben

CF 2.402 GHz 1.0 ms/

Data Packet:DH5,Middle channel
@ Offs 0.50 dB “ REBW 1 MHz
Att 40 g8 " VBW 3 MHz D1[1] 0.17 dB
et 20.00 dBm * SWT 10ms 2. 980000000 s
I M1[1) 34.56 dBm|
3.520000000 ms)
10 g8&m

1Pk
View

0 dBm

~10 ¢8m

I

-20 ¢8m

-30 gBey

40 dBerv

<50 g8

40 B

70 a2ny
|

CF 2.441 GHz 1.0 ms/
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19k
View
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Data Packet:DH5,Upper channel

Offs 0.50 dB
Att 40 98
Red  20.00 dBm

“ RBW 1 MHz
" VBW 3 MHz D1[1]
- SWT 10ms

1.23 dB
2. 940000000 e

|

10 d8m

Mi[1]

-35.98 dBm
3. 300000000 s

0 JdBm

-10 ¢

l

“20 ¢Ben

l

-30 gBm

-40 d8m

] WAy e

-50 clen

I

-60 dBm

<70 dBen

CF 2.48 GHz

1.0 ms/

Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 " VBW 3 MHz D11} -0.59 dB
Rt 20.00 dBm - SWT 10ms 400,000000000 ps
I M1[1] -34.64 dBn
19k 4.940000000 ms
10 c8m
View I
0 JdBmv
I - = e - = i ~h

Modulation: Pi/4ADQPSK

Data Packet:DH1,Lower channel

*|
"

-60 dBm

<70 dBen

CF 2.402 GHz

1.0 ms/
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Data Packet:DH1,Middle channel

Offs 0.50 dB “ REW 1 MHz
Att 40 g8 “VBW 3 MHz D111) -0.45 dB
Ret 20.00 dBm ~ SWT 10ms 520,000000000 ps

I M1[1) 36.14 dBmy
1Pk 5.820000000 s
10 g8m

View I
0 dBm
- —~
-10¢ i

[
e T P MA“rMn iy s

= — — =

-204

-30 g

»
-
I

40 dBerv

<50 g8

40 B

; i

CF 2.441 GHz 1.0 ms/

Data Packet:DH1,Upper channel

Offs 0.50 dB “ RBW 1 MHz
Att 40 98 " VBW 3 MHz D1{1]

-2.07 dB
Red  20.00 dBm - SWT 10ms

4080,000000000 ps
M1[1] -35.64 dBn
4.600000000 ms

19k
View

|
0 da..-l
.h — — = i . M =3
l
l
l

CF 2.48 GHz 1.0 ms/
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Data Packet:DH3,Lower channel

Offs 0.50 dB
Att 40 98
Red  20.00 dBm

“ RBW 1 MHz
" VBW 3 MHz
- SWT 10ms

D1[1]

2.35dB
1. 720000000 e

|
v’:'v“ 10 e

Mi[1]

-35.89 dBm
4.340000000 ms|

0 JdBm

-10 ¢Bepy

“20 ¢Bdv

-30 gB«

A

-40 d8m

-50 clen

I

-60 dBm

<70 dBen

CF 2.402 GHz

1.0 ms/

Data Packet:DH3,Middle channel

Offs 0.50 dB
Att 40 98
Red  20.00 dBm

“ RBW 1 MHz
" VBW 3 MHz
- SWT 10ms

D1[1]

1.45 dB
1. 740000000 e

1Pk I

Mi[1]

-35.73 dBm
4.080000000 ms|

View I
|

<70 dBen

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 g8 “VBW 3 MHz D11) -3.34 dB
Ret 20.00 dBm - SWT 10ms 1. 740000000 ms
| M1[1) 34.67 dBm|
1Pk 10.due 4.580000000 s
View 1
0 dBm ~
-10 ¢8m
I
-20 d8m
Il
-30 dBm i
" N w Vol
40 dBer
|
<50 g8
|
60 ¢S
70 ..:-.v
CF 2.48 GHz 1.0 ms/

®

1Pk
View

40 B

70 dBny

Data Packet:DH5,Lower channel

Offs 0.50 dB
Att 40 g8

Rt 20.00 dBm © SWT 10ms

“ RBW 1 MHz

" VBW 3 MHz D1[1]

-0.45 dB
2. 960000000 ms

10 g&m

M1[1)

35.23 dBmy
5.440000000 s

b
3 -

CF 2.402 GHz

1.0 ms/
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®

Offs 0.50 dB

Page 82 of 102

Data Packet:DH5,Middle channel

“ RBW 1 MHz
Att 40 g8 “ VBW 3 MHz D1[1) -1.72 dB
Rt 20.00 dBm © SWT 10ms 3020000000 ms
I M1[1) 34.18 dBmi|
1Pk 10.due 2.960000000 s
View 1
0 dBr
~10 ¢8m
-20 ¢8m
-30 dBeny + -
-40 ui'nlv.
50 dBenr
I
60 <8
70 dBnyy
CF 2.441 GHz 1.0 ms/

®

Offs 0.50 dB
Att 40 98
Red  20.00 dBm

“ RBW 1 MHz
" VBW 3 MHz
- SWT 10ms

D1[1]

Data Packet:DH5,Upper channel

-1.36 dB
3. 000000000 ms

10K I
View 10 d8m

Mi[1]

-35.34 dBm
4.040000000 ms|

0 dBm

-10 ¢

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 g8 “VBW 3 MHz D1[1] 0.61 dB
Ret 20.00 dBm © SWT 10ms 460,000000000 ps
I M1[1) 35.11 dBmi|
1Pk 10 B0y S5.460000000 s
View |
0 dBm I

— - . — —_ —— -n]

CF 2.402 GHz 1.0 ms/

Data Packet:DH1,Middle channel

Offs 0.50 dB “ RBW 1 MHz
Att 40 g8 “VBW 3 MHz D1[1] -0.70 dB
Ref 20.00 dBm © SWT 10ms 460,000000000 ps
I M1[1) 34.10 dBmy|
1Pk 10 B0y 5.120000000 s
View

Gl e[| A

CF 2.441 GHz 1.0 ms/
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Data Packet:DH1,Upper channel

Offs 0.50 dB “ REW 1 MHz
At 40 g8 * VBW 3 MHz D1[1] -0.35 dB
Retf 20.00 dBm * SWT 10ms 440,000000000 ps
I M1[1) 34.23 dBmi|
1Pk 10.due 5.260000000 ms)
View |
0 dBrr
| .
LN A
70 a8
CF 2.48 GHz 1.0 ms/
Data Packet:DH3,Lower channel
Offs 0.50 dB “ REW 1 MHz
At 40 g8 * VBW 3 MHz D1[1] 0.19 dB
et 20.00 dBm - SWT 10ms 1. 820000000 ms
I M1[1) 35.79 dBm|
1Pk 10.due 4.560000000 ms)
View 1
0 dBrr
-10 ¢8m
-20 dfmn
|
-30 g8
) o pa Wyt
40 ualv.
-50 g8
|
40 B
70 a8

CF 2.402 GHz

1.0 ms/
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Data Packet:DH3,Middle channel

Offs 0.50 dB
Att 40 98
Rt 20.00 dBm

“ RBW 1 MHz
" VBW 3 MHz
- SWT 10ms

D11}

0.50 dB
1. 760000000 mes

|
\::'v“ 10 ¢

Mi(1)

-35.82 dBm
5.000000000 ms

0 dBr

-10 ¢Bm

l

“20 ¢Beny

l

-30 o8y

] A

-40 ¢8m

-50 ooy

-60 dBm

<70 d8ery

|

CF 2.441 GHz

1.0 ms/

Data Packet:DH3,Upper channel

Offs 0.50 dB “ RBW 1 MHz
Att 40 98 " VBW 3 MHz
Red  20.00 dBm - SWT 10ms

Di[1]

-0.93 db
1. 700000000 me

|
v’:'v“ 10 e

Mi[1]

-34.31 dBm
5.640000000 ms

0 JdBm

-10 {5

l

“20 {Ber

l

-3? ey

il | i

-40 d8m

-50 clen

I

-60 dBm

<70 d8en

CF 2.48 GHz

1.0 ms/
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Data Packet:DH5,Lower channel

Offs 0.50 dB
Att 40 98
Red  20.00 dBm

“ RBW 1 MHz
“VBW 3 MHz Di[1]
- SWT 10ms

0.11 dB
3. G20000000 e

|

18K 115 aen

Mi[1]

-36.31 dBm
3.680000000 ms

View
0 dBm

-10 ¢

“20 ¢Ben

CF 2.402 GHz

1.0 ms/

Data Packet:DH5,Middle channel

®

Offs 0.50 dB
Att 40 g8
Rt 20.00 dBm

© RBW 1 MHz
" VBW 3 MHz D1[1]
- SWT 10ms

0.74 dB
3.020000000 ms

|

Pk |10 agm

M1[1)

35.72 dBmy
2.500000000 s

View
0 dBrr

~10 ¢8m

I

-20 ¢8m

-30 gBey

40 dBery

<50 g8

40 B

70 dBny

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 g8 * VBW 3 MHz D1[1] <0.74 dB
et 20.00 dBm - SWT 10ms 2. 980000000 ms
| M1[1) 34.15 dBm

1Pk |16 aam 3.280000000 s
View 1

0 dBm

-10 c8m

I

-20 ol

|
-30 gBm
| Uy i
~40 g8

|
-50 dBen

?
60 ¢Ben

I

70 a2y
|

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|  Bectric Feld | "GRG (L0 | power Density(5)) AEELE
(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
Magnetic Field

Averaging Time

e lsirength | Stength 69| PCEER ) TieRors
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 275 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) =

J3I0xPxG
d

E = Electric field (V/m)

Page 90 of 102

E2

Power Density: Pd (W/m?) = —

P = Peak RF output power (W)

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

377

(dBif10)

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 0 1 -2.49 0.5636 0.000112122 1
Pi/ADQPSK 0 1 -2.86 0.5176 0.000102971 1
8DPSK 0 1 -2.66 0.5420 0.000107825 1
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18 Photographs — Test Setup

18.1 Conducted Emissions

18.2 Radiated Emissions
Below 30MHz
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From 30-1000MHz

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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19.4 Adapter View
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