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2 Test Summary

evaluation

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
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
Radiofrequency radiation exposure 21093 PASS

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. : WTS13S0604640E Page 3 of 75

A WO DN

10

11

12

13

14

Contents

Page
(@@ LY o AN ] 1
B I ST ST O 1Y 1Y - /2, 2
(G101 =V S TR 3
GENERAL INFORMATION ..o 5
41 GENERAL DESCRIPTION OF E.U.T . oottt sttt sttt ettt st st sbt e ste et s st s snbesree e 5
4.2 DETAILS OF ELU.T . oottt ettt sttt ettt e e e s bt e s bt e s bt e b e et e sbeesbessbeesbeesteesteantssreeabee e 5
4.3 TEST FACILITY ottt ittt ettt ettt ettt e et ettt et e st e e s bt e s te e te et e eat e s bt e sb e et e e s beeseesseesbeesbeesbeesbessteabtesreesteebessbeesenas 5
4.4 ISy 0 107N 1] NPT 5
EQUIPMENT USED DURING TEST ..ottt sttt ssba s snb e s snbaesnbeesnneennes 6
5.1 B QUIPIMENTS LIS T ettt ttee et ettt et et e et e et e e e e s e e eeeeseeeere e st eseeeteeeeenm e e et e e s st e reeneeneeeneeeneeenneeeneareansenneenes 6
5.2 MEASUREMENT UNCERTAINTY L.t tutteeteeteeeteeetteeeseesesseeeseeesseasssaessansesssesseesseessesssessseseeseesreesreesseesreaerenseses 6
5.3 TEST EQUIPMENT CALIBRATION ....uteitteetteeteeeeseeseeseesstessesseassesseesseesseessesseseesseesseesseasssasesseseeseeseesnens 6
CONDUCTED EMISSION ..o 7
6.1 o O IO == 27 1o TR 7
6.2 LIS =5 = R 7
6.3 CONDUCTED EMISSION TEST RESULT ..vivviitiiitteitt ettt st see st steeets s vt sttsstaestaestssstsssasssessseesaeessssnssssessseesns 8
SPURIOUS RADIATED EMISSIONS ... 10
7.1 BEUT OPERATION & .oeiitiiiitieeitis s ette ettt ette sttt ebes s bt s s sbesssbe s s sbeesbtsssbesesbesssbeeasbesssbasssbasesbaesbesssbasesbesssbassbanans 10
7.2 RS IS U= TSR TOT 11
7.3 SPECTRUM ANALYZER SETUP .. .eiitiiiteeitteett et st sttesteesttesttsasssesstessaeesteastsssssstssseesteesttessesstessesssessreesreesses 12
7.4 TEST PROCEDURE .....cvtiitteitte et et ettt et e et e e et e et e s etesaeesteesteesteesteaatesatesstestee st e ebeesbesseesaeesteesbeesbeenteentesaessreeses 13
7.5 CORRECTED AMPLITUDE & MARGIN CALCULATION.......ccvtiviieeieeieesteestesetssessseesteesseesresssessesssesssessseesnes 13
7.6 SUMMARY OF TEST RESULTS . ..ueiiueeiteeiteeitt st st sttesteesttesttssasssesstesstessteesssssssstsssessteesseessesssesesssessressreesses 14
SPURIOUS RF CONDUCTED EMISSIONS FROM OUT OF BAND ... 22
8.1 TEST PROCEDURE .....cveeetee et et ettt et e et e e ee et e e e e et e et e areeereeeseeeseeeeeeeeeereesneeeneereeneeneesreenreeareeeneanenneenes 22
8.2 TE ST RESULT ettt et ettt et et et et e et e et e et e et et e s eeeeeeeeeeeere e st e e e emeeeneeaneesneeeneereeneeeneenreenreeareeeneerenneenes 22
BAND EDGE ME A SUR EMEN T .. oot a s 32
9.1 TEST PROCEDURE .....cveiitteitteett et ete et e et e e et e et e s etesteesteesaeesteesteaatesateestestee st e ebeesbesseesaeesaeesbeesteentesstesaessreeses 32
9.2 RIS R ST TSR TT 33
20 DB BANDWIDTH MEASUREMENT ..o 41
L10.1  TEST PROCEDURE: .......ei ittt itteett e et et et e st e et e et e st s e steesteesaeesaeeetesteeatesrtesteesteetesseeseeeseeeseeesteessesasesatesreees 41
10,2 TEST RESULT i iiiiiitie ittt ettt ettt e et e et e et e e teseeesteeseeesaeesaeeteeateeateeatesteesteestesseeseeeseeeseeesteensesasesstesreeses 41
MAXIMUM PEAK QUTPUT POWER ..o oottt ettt ettt ettt 47
L1011 TEST PROCEDURE: ....c e ittt st eee e et et ee e et e e e e et e et e e s e et ereee st eere e st eeeeneenreenreeeneeeeneeneeeneeeaneenreeenearenneenes 47
10,2 TEST RESULT i iietteee et ettt e et e e et e et e et e e e et et e et e eeeeeeeeere e st et e emeenreenseeeneeneneeneeeneeeareenreeeneeerenneenes 47
HOPPING CHANNEL SEP AR AT ION ..o 53
12,1 TEST PROCEDURE: .....cuei ittt itteett e et et et e et e et e e et e et st eesteesteesaeesteeeteeetesatesrtesteesbeeteeseeseeeseeeseeesteensesasesstesreees 53
12,2 TEST RESULT . iiiiiieie ittt ettt ettt e et e et e et e e e st e s teeseeesaeesaeeeteeateeateeetesteesbe et e eseeseeeseeeseeesteensesasesnteseeeses 53
NUMBER OF HOPPING FREQUENCQ Y ...ttt sttt st ste e aa et e s aaessaesstaeesnaesstaeessneens 59
13,1 TEST PROCEDURE: ......uei ittt itteett et ett et e st e et e e et e e e st aesteesteesaeesaeeeseetesetesatesteesteestesseeseeeseeeseeesreesessesatesreees 59
13,2 TEST RESULT T iiiiiieie ettt ettt e et e et e et e e e s eaesteeseeesaeesaeeeeeateeateertesteesteestesseeseeeseeeseeesteensesasesstesseeses 59
[0 XA o I 1Y/ 61
S R IS ol o ST Yo = 10 = T 61

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. : WTS13S0604640E Page 4 of 75

S =1 ol =< Uy T 61
15  ANTENNA REQUIREMENT ....oooiiiicecte ettt sttt st te sttt st e beste st e s besbeesa et e sbestesbesbessaesessteseestesreareereans 63
16 RADIOFREQUENCY RADIATION EXPOSURE EVALUATION .....coicoi ettt st 64
L16.1  REQUIMENT S, ootiiitee ittt e eteeste e s eteesetes e et eeseaeseeteesseseaseesabeseeaeesseseaseesbeseseesbeseseesabessasaesasessseessbeeearenssres 64
16.2  THE PROCEDURES / LIMIT ¢.oeitiiictieieteseeteesetesseteesestssetessasessesessasesssesssessssessasessssesssesssessssessssessssessasesssrens 64
16.3  IMPE CALCULATION IMETHOD ... oiiiitiiictie et etie sttt eeee st e e e teesete s e et e e s bt s e steesetesssaeestessbessteseseessreeearesssres 65
17  PHOTOGRAPHS = TEST SETUP ...ttt ettt ettt st s e st e st e st e st e e st e e ste e s taesareesens 66
17.1  RADIATED EMISSIONS. .....oiiitiictiiet ettt ettt ettt st et e et et s e bt e st e et e et e e seesbessbessbeesbe et e entesntesree e 66
17.2 (071N 01U 03 1 = n I = V11T T 0] N < 67
18 PHOTOGRAPHS - CONSTRUCTIONAL DETAILLS ...ttt ettt sttt sta s st 68
18.1  EUT — EXTERNAL VIEW.....ciitiiitiiii it etie et ett ettt te st eesteesteestsetssatssatssbaesba s be e st e sseesbessbessbeesbeebeentesntesree e 68
R L U B N = LY YT TP 71
18.3  EUT-RF MODULE VIEW ....cutitiiti it ettt ettt et ee s ee st testeestsstssatssateabtesba st e e st e ssessbessbessbtesbeesbesatesstesreees 74

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. : WTS13S0604640E Page 5 of 75

4  General Information

4.1 General Description of E.U.T.

Product Name : Bluetooth speaker

Model No. 1 1ICB263B

Model Description :N/A

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

Oscillator 116 MHz

Antenna installation : PCB Printed Antenna

Antenna Gain : 0dBi

4.2 Details of E.U.T.

Technical Data : DC 5V, 0.8A Powered from Adapter
(Input: 100-240V~, 50/60Hz, 0.15A)
Adapter : Manufacturer: Mass Power
M/N: SCF0500080A1BB

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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5.1 Equipments List
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Equipment Used during Test

Conducted Emissions

Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 101155 Aug. 13,2012 | Aug. 12,2013
2. LISN SCHWARZBECK NSLK 8128 8128-289 | Aug. 13,2012 | Aug. 12,2013
3. Cable LARGE RF300 EW02014-3 | 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
2. | Active Loop Antenna Beijing Dazhi ZN30900A - Aug. 13,2012 | Aug. 12,2013
3. T”'Of\r'ireonidaba”d SCHWARZBECK | VULB9163 336 Apr. 20,2013 | Apr. 19,2014
4, Broaz:t’::ga'*om SCHWARZBECK | BBHA 9120 D 667 Apr. 20,2013 | Apr. 19,2014
5, Broaz:t;::gaHom 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
Associated Equipment
1. IPOD Apple A1367 - - -

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%

+ 3.58 dB (9KH~30MHz)

Radiated Emissions test

+ 5.03 dB (30M~1000MHz)

+4.74 dB (1000M~25000MHz)

Conducted Spurious

+ 0.5 dB (9KHz~1000MHz)

Emissions test

+ 1 dB(1000M~26500MHz)

53

Conducted Emissions test

* 3.64 dB (AC mains 150KHz~30MHz)

Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is No.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 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:25.5 °C
Humidity: 51 % RH
Atmospheric Pressure: 1012 mbar
EUT Operation:
The EUT was tested in Bluetooth linking mode. The 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.
6.2 EUT Setup

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

80cm =80cm
40cm
<>
EUT
1
80ftm LISN
o o

Waltek Services (Shenzhen) Co.,Ltd.
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6.3 Conducted Emission Test Result

An initial pre-scan was performed on the live and neutral lines.
The worst mode: Bluetooth linking Mode
Live line:

800  dHu¥

Limix —_—
' ' ' ' ' ' ' ' ' ' hVE

&0

1 O Ut S e PP U e S S Py S U S

ki :

Bt

o o b B MW 2
s .‘fw‘ggf,;.li,'.?fg%ﬂ#aﬁﬁwﬂ ..;w:-;,.ﬁ&“._._. S

e e 1
peak

r.{1 [ JRICARN I R, LSRN S P

i P P LAY 4 gin o el A o, | :

i B AG TELTEa Y 1
! ! A ]

0.0 E
0150 0.5 5 300 HHz
o | iarty | caans | e Rt [ am oot | e
1 01530 2117 11.19 32.36 6556 | -33.201 QP
2 01580 12.43 11.19 2362 ERB6 | -31.94 AVG
3 02180 17.72 11.30 29.02 f2.89 | -3387| QP
4 0.2180( 11.4% 11.30 2279 52.89 | -3010| AVG
5 04940 22.26 1.3 3357 EG.10 | -22.53) QP
6 0.4940| 17.18 11.31 28.49 4610 | -1T7 61| AYVG
T 0.6419| 15.70 11.33 27.03 56.00 | -28.97 QP
8 06419 946 11.33 2079 46.00 | -25.21] AVG
9 1.1820( 15.25 11.18 26.43 5G.00 | -2957| QP
10 1.18201 9.88 11.18 21.06 46.00 | -24 94| AVG
11 1.8540( 12.28 11.20 23.48 5600 | -3252| QP
12 1.8540( 694 11.20 18.14 46.00 | -27.86] AVG
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Neutral line:
200 dbu¥
. . . B Limin: —
P P P AVG: f—
60
50 ----------------:
10
T . peak
a0 """“"""""'T" i _|I,':,-'_ .
N
R RN |
0150 0.5 5 J00 HHz
Freq. Reading | Factor Result Limit |Margin Detect Remark
No- | MHz) | (@Buv) | (dB) | (dBuv) | dBuv |@B) | o
1 0.1580( 21.27 11.19 3246 65.56 |-33.10| QP
2 0.1580( 1212 11.19 233 BR.BR |-32.25| AVG
3 0.2180( 1842 11.30 29.72 62.89 |-3317| QP
4 0.2180( 11.04 11.30 22.34 52.89 |-30.55| AVG
5 0.4940( 21.09 11.31 32.40 56.10 |-23.70| QP
G 0.4940( 16.78 11.31 28.09 A6.10 | -18.01 AVG
i 1.1820( 14.92 11.18 26.10 560D |-29.890| QP
8 1.1820| 953 11.18 2071 46.00 | -25.29| AVG
9 1.9940( 11.18 11.20 22.38 560D |-3362| QP
10 1.9940| 5.9 11.20 1711 46.00 | -28.89) AVG
11 8.9140( &.00 11.29 19.29 60.00 |-40.71| QP
12 8.9140( -1.25 11.29 10.04 50.00 |-39.96| AVG
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7  Spurious Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: DA 00-705
Test Result: PASS
Frequency Range: 16MHz to 25GHz
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uVim Pistance uVim dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log?*00FkH2) 4 8
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20l0g?4000FkH2) 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:1011 mbar

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.

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

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

According to FCC Part15 Rules, the system was tested 16MHz to 25000MHz.

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth..........ccooviveeiiiiii e, 10KHz
Video Bandwidth..........ccccoeeiiiiiiiiiiiiiieeeeeee, 10KHz
Resolution Bandwidth............ccooviviiiiiinnnnnee. 10KHz

30MHz ~ 1GHz

Sweep Speed ... Auto

IF Bandwidth ........ccccvveriieieeiee e 120 KHz

Video Bandwidth ...........cccoeiiiiiiiiiieee 100KHz

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

Quasi-Peak Adapter Mode ........ccc.ccevnenneee. Normal

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

Sweep Speed .....oooiiiiiiii Auto

IF Bandwidth ........cccceieveieieeiee e 120 KHz

Video Bandwidth ..., 3MHz

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

Quasi-Peak Adapter Mode ........ccccccevnunneee. Normal

Resolution Bandwidth ..............ccccccooiiiinnee 1MHz

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 X-axes position(X denotes lying on the table, the
worst radiation emissions were shown as follow.

8. New battery was used during the test.

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.
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7.6 Summary of Test Results

Test Frequency :Below 30MHz

Page 14 of 75

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

Test worst mode: Bluetooth linking

Antenna polarization: Vertical

1000 dBu¥/m
! ! : Limik: R

80 '

To

T S A A SRS

40
10
20
10
oo ; ; ; ; : P
J0.000 40 50 GO0 70 @0 300 400 500 GO0 /00 10000 MHz
Freq. Reading | Factor Result Limit  \Marginf p o | mamark
No- | MHz) |(@Buvim)| (dB) |(dBuVim) |(dBuvim)| (dB) | P | T
1 376798 5002 -20.50 2952 40,00 |-1048( QP
2 47.9940| 50.19 -22.67 2752 40.00 |-12.48) QP
3 646594 5354 -23.26 30.28 4000 | 972 QP
4 191.7450| 4945 -23.29 26.16 4350 |(-17.34| QP
5 3233204( 3710 -18.97 1813 4600 |-27.87( QP
6 863.0562( 39.04 -6.36 3268 46.00 |-13.32] QP
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Antenna polarization: Horizontal

Page 15 of 75

10000 dHuY/m

: : : : : Limit: —_
-

40

e 1 O O S SOy S-SR SR SO S o

P11 S SO SO S S S

10

20,000 40

80 60

0 B0

400 00 GO0 FOO0 10000 MHz

Ma.

Freq.
(MHz)

Reading
(dBuv/m)

Factor
(dB)

Result
(dBuVim)

Limit
(dBuVim)

Margin
(dB)

Detector

Remark

G4 8865

41.53

-21.73

19.80

40.00

-20.20

QP

107.5101

45866

-24.02

21.64

43.50

-21.66

apP

191.7450

4338

-23.33

20.05

43.50

-23.45

apP

323.3204

48.54

-18.93

2591

46.00

-16.09

QP

755 3873

38.72

-5.04

30.68

46.00

-16.32

QP

T A ] W] k| =

863.0562

46.50

-6.58

39.92

46.00

-6.08

apP
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Reference No. : WTS13S0604640E Page 16 of 75

Test Frequency: 1GHz ~ 18GHz

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

Test mode: transmitting at lower channel

Antenna polarization: Vertical

1060 dBu¥/m
Tarmat 1 : —_—

85 %

TG

L T R N
46

R S S S

16

6.0 1 1 1 1 1
10000000 2700.00 4400.00 G100.00 FR00.00 9500.00 1120000  12900.00 1460000  16300.0018000.00KMHz

Freq. Reading | Factor Result Limit  (Margin| o0 | gemark
No. (MHz) (dBuVim)| (dB) (dBuim) |[dBuVim)| (dB) = =
1 2402.000( 100.21 -15.58 84.63 74.00 | 10.63| peak
2 4804.000| 57.24 -11.97 4527 7400 |-28.73] peak
3 T206.000( 46.21 -7.21 39.00 74.00 |-35.00| peak
Freq. Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) | (dBuv/m) (dB) Detector Remark
2 4804.000 - - - - AV
The measurements were more
than 20 dB below the limit and
not reported.
3 7206.000 - - - - AV

Remark: Mark1 is foundamental wave which is should be ignored.
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Reference No. : WTS13S0604640E

Antenna polarization: Horizontal

Page 17 of 75

1060 dOwV/m
: : : fimit : —

e i H— —

s | | a a |

L T B A B e .

46

SR S P

26
16
6.0 ; ; ; ; ;
1000.0000 270000 440000 GI00.00 780000 950000 11200000 1290000 1460000 1630000018000 00MHz
Freq. Reading | Factor Result Limit  |Margin Detector | Remark
No- | MHz)  |@Buvim)| (@B) |(dBuVim) |(dBuvim)| (dm) | P | e
1 2402.000| 9925 -15.58 B3 67 7400 | 9.67 | peak
2 4804000 6124 -11.97 4927 74.00 |-24.73| peak
3 T206.000| 4755 -7.21 40.34 74.00 |-33.65| peak
Freq. Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) | (dBuv/m) (dB) Detector Remark
2 4804.000 - - - - AV The measurements were more
than 20 dB below the limit and
3 7206.000 - - - - AV not reported.
Remark: Mark1 is foundamental wave which is should be ignored.
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Test mode: transmitting at middle channel

Antenna polarization: Vertical

Page 18 of 75

106.0  dBuy/m
. lirnit 1 —
5 : ; ; i ;
X T ;

s ; ; ;

0 ? I

%

18

6.0 ; ; ; ; ;

10000000 2700.00 4400.00 G100.00 0000 500,00 12000000 1290000 1460000  16300.0018000.00HMHz
Freq. Reading | Factor Result Limit  |Margin| po oo | Remark
No. (MHz) (dBuV/m}| (dB) |(dBuVim)|(dBuYim)| (dB) = ="
1 2441.000| 98.24 -15.70 82.54 7400 | 8.54 | peak
2 4882.000| 57.24 -11.92 4532 7400 |-28.68| peak
3 7323.000| 46.20 -713 39.07 7400 |-34.93| peak
Freq. Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) | (dBuv/m) (dB) Detector Remark
2 4882.000 - - - - AV The measurements were more
than 20 dB below the limit and
3 7323.000 - - - - AV not reported.
Remark: Mark1 is foundamental wave which is should be ignored.
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Reference No. : WTS13S0604640E

Antenna polarization: Horizontal

Page 19 of 75

106.0  dbud/m

. 73 O O O S S S S

86 1

Te

larmal1: —

M angin: —

L= L 0

46

S ARt I SN E

16
6.0 ; ; ; ; ;
10000000 270000 440000 610000 780000 950000 1120000 1290000 1460000 163000018000 U0MHz
Freq. Reading | Factor Result Limit  |Margin| oo oo | Remark
No. (MHz) (dBu¥/m)| (dB) |(dBu¥/m) |{dBuV/m)| (dB) = =
1 2441000 9924 -15.70 8354 7400 954 | peak
2 4882000 5528 -11.92 44 36 7400 |-2964| peak
3 T7323.000( 4627 -7.13 3914 7400 |-34.85| peak
Freq. Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) | (dBuv/m) (dB) Detector Remark
2 4882.000 - - - - AV The measurements were more
than 20 dB below the limit and
3 7323.000 - - - - AV not reported.
Remark: Mark 1 is fundamental which should be ignored.
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Page 20 of 75

Test mode: transmitting at upper channel

Antenna polarization: Vertical
1060 diuy/m
| | | | T e —
85
M ; :

s z 5

46 :

26

18 . | .

| o o

10000000 270000 440000  GI00.00 7800000 950000 1120000 1290000 71460000  16200.0012000.00MHz

Freq. Reading | Factor Result Limit  |Margin| b0 | Remark
No- | (MHz) |(dBuwim)| (dB) |(dBuVim)|(dBuvim)| (dB) | =] R
1 2480.000| 9694 -15.68 81.26 7400 | 7.26 | peak
2 4960.000| &4.40 1177 42 63 74.00 |-31.37| peak
3 7440.000| 4667 -£.93 3974 74.00 |-34.26| peak
Freq. Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) | (dBuv/m) (dB) Detector Remark
2 4960.000 - - - - AV The measurements were more
than 20 dB below the limit and

3 7440.000 - - - - AV not reported.

Remark: Mark 1 is fundamental which should be ignored.
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Antenna polarization: Horizontal

106.0  dBu¥/m
| | | | L[t —
86
& E
76
T S S S
s 5
1
60 : : : : :
1000.0000 270000 440000 E100.00 FR00.00 9500.00 11200000 1290000 1460000  16300.00712000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po oo | Remark
Noo | (MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | P | e
1 2480.000| 8526 -16.68 79.58 7400 | 558 | peak
2 4960.000| 52.01 177 40.24 7400 |-33.75| peak
3 7440.000| 4526 -6.93 38.33 7400 |-35.67| peak
Freq. Factor Result Limit Margin
No. (MHz2) (dB) (dBuv/im) | (dBuV/m) (dB) Detector Remark
2 4960.000 - - - - AV The measurements were more
than 20 dB below the limit and
3 7440.000 - - - - AV not reported.

Remark: Mark 1 is fundamental which should be ignored.

Test Frequency :Above 18GHz

The measurement is performed up to 25GHz, and all other emissions are more than 20dB below the limit,

therefore the results above 18GHz is not recorded in this report.
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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 Method: 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:
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Reference No. : WTS13S0604640E

2= Agilent

Page 23 of 75

Modulation:GFSK

Lower Channel
R T
Mkr1 493.2 MHz

Atten 20 dB -60.24 dBm

Start 30 MHz
#Res BW 100 kHz

Waltek Services (Shenzhen) Co.,Ltd.
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Stop 1 GHz
#V/BW 100 kHz Sweep 125 ms (401 pts)

Mkr1 2.38 GHz
-1.112 dBm

Stop 25 GHz
#VBW 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
10of2

Peak Search

Meas Tools »

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
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2= Agilent

Start 30 MHz
#Res BW 100 kHz

Start 1 GHz
#Res BW 100 kHz
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Middle Channel
R T
Mkr1 871.5 MHz

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

AR AN AL e SN AAAA I P B NN iy P

Min Search

Pk-Pk Search

Stop 1 GHz 1”'?;3
#VBW 100 kHz Sweep 125 ms (401 pts) i
Peak Search
Mkrl 2.44 GHz
1.173 dBm
Meas Tools »
Next Peak
Next Pk Right
Next Pk Left
P Min Search

Pk-Pk Search

More
1of 2

Stop 25 GHz
Sweep 3.092 s (401 pts)

#VBW 100 kHz
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Start 30 MHz
#Res BW 100 kHz

Start 1 GHz
#Res BW 100 kHz
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Upper Channel
R T

Mkr1 582.9 MHz
-60.34 dBm

Stop 1 GHz

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

Mkr1 2.50 GHz
-0.869 dBm

Stop 25 GHz
Sweep 3.092 s (401 pts)

#VBW 100 kHz

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
10f2

Peak Search

Meas Tools »

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2
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2= Agilent

Start 30 MHz
#Res BW 100 kHz

Start 1 GHz
#Res BW 100 kHz
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Modulation: Pi/4ADQPSK

Lower Channel

R T Peak Search

Mkr1 599.9 MHz
-59.96 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left
N ke PO e SV Min Search

Pk-Pk Search

Stop 1 GHz 1”'?;3
#VBW 100 kHz Sweep 125 ms (401 pts) i
Peak Search
Mkr1 2.38 GHz
20.058 dBm
Meas Tools »
Next Peak
Next Pk Right
Next Pk Left
it sl i il Min Search

Pk-Pk Search

More
1of 2

Stop 25 GHz
Sweep 3.092 s (401 pts)

#VBW 100 kHz
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Start 30 MHz
#Res BW 100 kHz

Start 1 GHz
#Res BW 100 kHz
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Middle Channel
R T

Mkr1 478.6 MHz
-59.84 dBm

Stop 1 GHz

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

Mkr1 2.50 GHz
0.712 dBm

Stop 25 GHz
Sweep 3.092 s (401 pts)

#VBW 100 kHz

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
10f2

Peak Search

Meas Tools »

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2
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Upper Channel
Display
Mkri1 478.6 MHz
Atten 20 dB $61.24 dBm
Full Screen
Display Line
21,00 dBm
On Off
Limits*
Active Fctn
Position *
Center
Title *
Start 30 MHz S8  Preferences *
#Res BW 100 kHz #V/BW 100 kHz Sweep 125 ms (401 pts)
Peak Search
Mkr1 2.50 GHz
Atten 20 dB

0.546 dBm
=°l N o
.IE--- ot e
FYY¥ S O O R R R - i
25000000016Hz | | | | | |
0546 d

Next Pk Left

AL /\lﬂpw‘/\.)""\_-‘/“‘.d"\w'\, S

Min Search

Pk-Pk Search
Start 1 GHz
#Res BW 100 kHz

Stop 25 GHz 1'\)(‘)?59
#VBW 100 kHz Sweep 3.092 s (401 pts)
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- Agiient

Start 30 MHz
#Res BW 100 kHz

Start 1 GHz
#Res BW 100 kHz
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Modulation: 8DPSK

Lower Channel
R T

Mkr1 599.9 MHz
-59.96 dBm

Peak Search

Meas Tools *

Next Peak

Next Pk Right

Next Pk Left

VSR PIEV 507 SR AT G G

Min Search

Pk-Pk Search

Stop 1 GHz 1'“?;3
#VBW 100 kHz Sweep 125 ms (401 pts) £
Peak Search
Mkr1 2.38 GHz
-0.050 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

More
1of 2

Stop 25 GHz
Sweep 3.092 s (401 pts)

#VBW 100 kHz
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- Agiient

Start 30 MHz
#Res BW 100 kHz

Start 1 GHz
#Res BW 100 kHz
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Middle Channel
R T

Mkr1 478.6 MHz
-59.84 dBm

B W R L P e

Stop 1 GHz
#VBW 100 kHz Sweep 125 ms (401 pts)

Mkr1 2.50 GHz
0.711 dBm

MAN A PN M g v

Stop 25 GHz
#VBW 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
10of2

Peak Search

Meas Tools »

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

More
1of 2
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- Agiient

Start 30 MHz

#Res BW 100 kHz #VBW 100 kHz

#VBW 100 kHz
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Upper Channel

R T
Mkr1 478.4 MHz
-61.26 dBm

Display
Full Screen

Display Line
-21.00 dBm
Off

On

Limits*

Active Fctn
Position *
Center

Title *

Stop 1 GHz

Preferences
Sweep 125 ms (401 pts)

»

Peak Search
Mkr1 2.50 GHz

0.540 dBm
Meas Tools *»

Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Stop 25 GHz

More
Sweep 3.092 s (401 pts)

10f2
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9 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

9.1 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 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

4.Hopping off and hopping on modes were tested, the worst data were shown as follow.
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9.2 Test Result:
Test Method: Radiated
Test mode: Hopping off
Modulation:GFSK(the worst mode)
Lower Channel — Peak, Vertical
106.0  dBuW/m
E . . . limat : —_—
o | s s
7
= ; 4
=
»
1 S S S
15
6.0 : : : : :
2705000 2219.75 2329000 233825 234750 235675 236600 237525 230450 229275 2403.00 MH:z
Freq. Reading | Factor Result Limit  |Margin| po oo | Remark
Noo | (MHz)  |(dBuvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | P | e
1 2400.000| 63.07 -15.58 47.45 7400 |-26.51| peak
2 2402075 9936 -15.59 a3TT 74.00 977 | peak
Freq. Reading Factor Result Limit Margin
No. (MHz2) (dBuVv/m) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
] 2400.000 AV The measurements were
: ) ) ) ) ) more than 20 dB below the
limit and not reported.

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. : WTS13S0604640E Page 34 of 75
Lower Channel — Peak, Horizontal
1060 dBuY/m
limit1: —
86
e

= 4 S N

45
26 - - -4 - - - - - . -
16
6.0 ; ; ; ; ;
ZN05000 231975 232900 233025 234750 238675  2IGEO0  XAT525 230450 229375 2403.00 MH=z
Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No- | MHz)  |(@Buvim)| (@B) |(dBuVim) |(dBuvim)| (dm) | P | e
1 2400.000( 6017 -15.58 44 59 74.00 |-29.41| peak
2 2401.983( 10062 -15.559 85.03 74.00 | 11.03| peak
Freq. Reading Factor Result Limit Margin
No. (MHz) (dBuV/m) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
; 2400.000 AV The measurements were
' i i i i i more than 20 dB below the
limit and not reported.
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Upper Channel — Peak, Vertical
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106.0  dBuY/m
! ! it - —
% | G ] ; e LT
85 i ! ! i
7
5
5
5
2 5‘ ¥ ; :
1 |
6.0 : : : : :
24795000 2402.05 240460  2407.1% 240970 249225 240480 249735 249900 2502.45 2505.00 MHz
Freq. Reading | Factor Result Limit  |Margin| 5o | memark
No- | (MHz)  |@Buvim)| (dB) |(dBuVim) |(gBuvim)| (dB) | TS| e
1 24798383 9458 -15.68 78.90 74.00 490 | peak
2 2483 500 4752 -15.67 31.85 7400 |-42.15| peak
Freq. Reading Factor Result Limit Margin
No. (MHz) (dBuV/m) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
5 2483.000 AV The measurements were
' i i i i i more than 20 dB below the
limit and not reported.
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Upper Channel — Peak, Horizontal

106.0  dbu¥/m

[t : —_

86
1
e /‘J\\
s ST R e Ee

L 4 e

46

16

2479.5000 248205 2484.60

248715

2489.70 249225 2434.80

2497 35

2499.90

2502 45 2505.00 HHz

MNa.

Freq.
(MHz)

Reading
{dBuVim)

Factor
(dB)

Result Limit
(dBuvim)

(dBuVim)| (dB)

Margin

Detector

Remark

2480163

95.31

-15.68

79.63 74.00

563

peak

2483.500

49.45

-15.67

33.78 74.00

-40.22

peak

No.

Freq.
(MHz)

Reading
(dBuV/m)

Factor
(dB)

Result
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

2483.000

AV

The measurements were
more than 20 dB below the
limit and not reported.
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Test Method:Conducted
Test mode: Hopping on
Modulation:GFSK
Lower Channel — Peak
Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 1 MHz M2[1] -21.42 dBm
Ref 10.00 dBm SWT 2.5ms 2.400160000 GHz
M1[1] -0.23 dBm
1Pk | o 4o 2.402060000 Gz
Max
-10 dBm

b

—20-¢BAD1 -20.230 dBm

P

[ERETRFTTNRY [ FUYT WERNAR I PP )

-40 dBm

T ST A

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.31 GHz

Stop 2.405 GHz

Date: 21.JUN.2013 17:30:15

Upper Channel — Peak

Offs 0.50 dB
Att 30dB
Ref 10.00 dBm

REW 1 MHz
VBW 1 MHz M1[1]
SWT 2.5ms

0.21 dBm

2.477023000 GHz

) M2[1]
1Pk o tem

-31.87 dBm

2.483588000 GHz

Max

-10 dBm

—26-¢BrD1 -19.850 dBm
| M3

-40 dBm

MYTTTMITON FESHE SN AT

-30 dBT"' XTI 4 (FYENE T TY PRI PYPIPTORY DL PP P

-50 dBm

-60 dBm

-70 dBm

-B0 dBm

Start 2.477 GHz

Stop 2.5 GHz

Date: 21.JUN.2013 17:35:25
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Reference No. : WTS13S0604640E

Modulation:8DPSK(Test mode: Hopping on)

Lower Channel — Peak

Offs 0.50 dB
“Att 30 dB
Ref 10.00 dBm

Page 38 of 75

" RBW 1 MHz
“VBW 1 MHz
SWT 2.5ms

M2[1]

2.400

-26.32 dBm
160000 GHz

1Pk

M1[1]

-3.63 dBm

Max 0 dBm

-10 dBm

2.403960000 GHz

A

-20 dBm

|

630 dBm

—|Dl -23

-30 dBm

ol L)

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.31 GHz

Stop 2.405 GHz

Date:22.JUN.2013

4:28:54

Upper Channel — Peak

Offs 0.50 dB
“Att 30 dB
Ref 10.00 dBm

" RBW 1 MHz
“VBW 1 MHz
SWT 2.5ms

M1[1]

2.480145000 GHz

-3.19 dBm

1Pk

M2[1]

2.483500000 GHz

-37.26 dBm

0 dBm
MaX | o, orend

-10 dB.lu \
-20 dBm

190 dBny

—IDl <23

_ {
PETT

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.477 GHz

Sto

p 2.5 GHz

Date: 22.JUN.2013 14:32:43
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Test Method:Conducted
Test mode: Hopping off

Modulation:GFSK
Lower Channel — Peak

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 1 MHz M1[1] 0.67 dBm
Ref 10.00 dBm SWT 2.5ms 2.401870000 GHz
M2[1] -20.74 ﬁ{n
2.400160000 Z
1Pk 15 4Bm
Max \
-10 dBm

=

\

=20dBnD1l -19.330 dBm:

|
!
a

30 dBm——

T

SUNULTE Sy

i b LA R b b

IFTIRRTN I PR W

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

Start 2.31 GHz

Stop 2.405 GHz

Date: 21.JUN.2013 17:29:19

Upper Channel — Peak

Offs 0.50 dB RBW 1 MHz
Att 30dB VBW 1 MHz M1[1] 0.98 dBm
Ref 10.00 dBm SWT 2.5ms 2.479823000 GHz
M1 M2[1] -32.67 dBm
1Pk 0 dBm X 2.483588000 GHz
Max

[ Motert sl b ol gt Lt e

.020 dBn
M
-40 dBm
-50 dB||||
-60 dB||||
-70 dBr|n
-80 dBr|n

Start 2.477 GHz

Stop 2.5 GHz

Date: 21.JUN.2013 17:36:42
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Reference No. : WTS13S0604640E Page 40 of 75

Modulation:8DPSK(Test mode: Hopping off )

Lower Channel — Peak

Offs 0.50 dB “ RBW 1 MHz
“Att 30dB “VBW 1 MHz M1[1] -3.50 dBm
Ref 10.00 dBm SWT 2.5ms 2.401870000 GHz
M2[1] -26.03 dBm|
2.400160000 z
1Pk 0 dBm ﬁﬂ_
Max h
-10 dBm [ \
-20 dBm M
D1 -23.510 dBm ¥
-30 dBm
-.r;;'j’ldﬁ..: I A I RTTIIN WFITTP RS W TV B P FRTWRE mE )
-50 dBllll
-60 dB-lu
-70 dB-lu
-80 dB-lu
Start 2.31 GHz Stop 2.405 GHz
Date: 22.JUN.2013 14:25:27
Upper Channel — Peak
Offs 0.50 dB “ RBW 1 MHz
“Att 30dB “VBW 1 MHz M2[1] -37.26 dBm
Ref 10.00 dBm SWT 2.5ms 2.483500000 GHz
M1[1] ~3.19 dBm
1Pk 0 dB M1 2.480145000 GHz
(=111}
Max
{QOdSM
N
L 7 RREIRIY SRR ISV TR TSR SEVESNCRTS OV VT R SRTIRONTIS PRIEWS
-40 dB-lu
-50 dBllll
-60 dB-lu
-70 dB-lu
-80 dB-lu
Start 2.477 GHz Stop 2.5 GHz

Date: 22 . JUN.Z2013 14:31:43
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10 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.

10.1 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
10.2 Test Result:

Modulation Test Channel Bandwidth(MHz)
Lower 1.128
GFSK Middle 1.118
Upper 1.108
Lower 1.367
Pi/4ADQPSK Middle 1.327
Upper 1.347
Lower 1.367
8DPSK Middle 1.337
Upper 1.357

Test result plot as follows:

Waltek Services (Shenzhen) Co.,Ltd.
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Page 42 of 75

Modulation:GFSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 0.73 dB
Ref 10.00 dBm SWT 2.5ms 1.128000000 MHz
M2 | M1I1] -19.23 dBm
1Pk L. 2.401411000 GHz
Max | @ 9Bm M2[1] 1.67 dBm
2.401830000 GHz
-10 dBm
M_}/ \m
70 dBrl -18.330 dBm; ¥ Py
-30 dBm ,,«/N/
‘L‘waﬂ-v
u;ﬂ‘MIITl
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.402 GHz

Span 5.0 MHz

Date: 21.JUN.2013 18:08:14
Middle Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -21.39 dBm
Ref 10.00 dBm SWT 2.5ms 2.440421000 GHz
M2[1] -0.50 dBm|
1Pk M2 2.440820000 GHz
0dB T
Max m D1[1] 0.45 dB|
1.118000000 MHz
-10 dBm
| M /
=20-dBap1 -20.500 dBm /‘; 13\
-30 dBm F” Sl
-40 ¢Brm Wt m-w‘w‘%w
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz Span 5.0 MHz
Date: 21.JUN.2013 18:09:27
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Upper Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -21.58 dBm
Ref 10.00 dBm SWT 2.5ms 2.479421000 GHz
M2[1] -1.17 dBm
1Pk M2 2.479830000 GHz

0 dBn 'y
Max ' D1[1] 0.39 dB
v\ 1.108000000 MHz

-10 dBm

| N
=20.dBoy1 51 170 dBy va;i’/ !
-30 dBm M a\w

uﬁﬂﬁﬁ#ﬂﬂl MJ‘W MH

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

Date: 21.JUN.2013 18:10:28%

Modulation: Pi/4ADQPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 0.20 dB
Ref 10.00 dBm SWT 2.5ms 1.367000000 MHz
M1[1] -20.72 dBm
1Pk M2 2.401291000 GHz
0 dBm oy
Max \/J M2[1] 0.34 dBm
2.401830000 GHz
-10 dBm
| "J 1
| 56BrD1 -19 660 dBm /
-30 dBm ,.,/ .
" ; Ww,,w
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.402 GHz Span 5.0 MHz

Date: 21.JUN.2013 18:11:48
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Page 44 of 75

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -21.74 dBm
Ref 10.00 dBm SWT 2.5ms 2.440311000 GHz
M2[1] -1.14 dBm
1Pk M2 2.440830000 GHz
Max | @ 9Bm D1[1] 0.82 dB
\”m 1.327000000 MHz
-10 dBm "
Mﬂ/ \}31
—'ZM'B'TDl 21.140 dBm f 4\
-30 dBm
P, S e
I
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.441 GHz

Span 5.0 MHz

Date: 21.JUN.2013 18:13:01
Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -22.04 dBm
Ref 10.00 dBm SWT 2.5ms 2.479301000 GHz
M2[1] -1.53 dBm
1Pk M2 2.479830000 GHz
Max | © 9Bm D1[1] 0.18 dB|
\“‘\._.\‘ 1.347000000 MHz
-10 dBm
'. ! \
-20dBy) 51530 dBm "A\
-30 dBm M/ l«w\
-40 dBm flm M\Wmhm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.48 GHz Span 5.0 MHz
Date: 21.JUN.2013 18:14:02
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Page 45 of 75

Modulation: 8DPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 1.77 dB
Ref 10.00 dBm SWT 2.5ms 1.367000000 MHz
M1[1] -21.89 dBm
1Pk Mz 2.401291000 GHz
Max | @ 9Bm H/_/‘“v’ M2[1] 0.32 dBm
\“\\ 2.401830000 GHz

-10 dBm

=20dBrD1 -19.630 dBm [

=
= _|

i

¢

-30 dBm

Aot

\J‘W

-4 n

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 5.0 MHz

Date:

21.JUN.2013 19:54:50

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] -20.47 dBm
Ref 10.00 dBm SWT 2.5ms 2.440321000 GHz
M2[1] 0.32 dBm|
1Pk M2 2.441150000 GHz
0dB o
Max m D1[1] -0.14 dB
1.337000000 MHz
-10 dBm
| f ,
—>6-1BrD1 -19.680 dBm: /
-30 dBm
4 dB| ;WfJ \"'IHW\H
" h WWW
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz Span 5.0 MHz
Date: 21.JUN.2013 19:55:47
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Reference No. : WTS13S0604640E Page 46 of 75

Upper Channel
® Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 1.52 dB
Ref 10.00 dBm SWT 2.5ms 1.357000000 MHz
M1[1] -22.83 dBm
1Pk M2 2.479301000 GHz

Max | @ 9Bm M2[1] -0.85 dBm
2.479830000 GHz

-10 dBm
| { y
-20 dBm-

D1 -21.850 dBm \

4=

-30 dBr|"n J}WM \‘MM\

40 dBm T y

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz Span 5.0 MHz

Date: 21.JUN.2013 19:56:56
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Page 47 of 75

11 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit:

Test mode:

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 = 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.

11.2 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 1watts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

For frequency hopping systems

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower 1.19 30
GFSK Middle -0.69 30
Upper -1.08 30
Lower 1.09 30
Pi/4DQPSK Middle 0.51 30
Upper -0.39 30
Lower 1.20 30
8DPSK Middle 0.52 30
Upper -0.55 30

Test result plot as follows:

Waltek Services (Shenzhen) Co.,Ltd.
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Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

Page 48 of 75

Modulation:GFSK

Lower Channel

1.19 dBm
2.402000000 GHz

1Pk [ 4Bm

RBW 3 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

M1

o,

Max

-10 dBm

-20 m

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 10.0 MHz

Date: 21.JUN.2013 17:12:54

Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

Middle Channel

RBW 3 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

-0.69 dBm
2.441060000 GHz

LPK ) 4Bm

11

Max

e

L] —

-10 dBm

™~

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 10.0 MHz

Date: 21.JUN.2013 17:12:26
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Reference No. : WTS13S0604640E

1Pk
Max

Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

Page 49 of 75

Upper Channel

RBW 3 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

-1.08 dBm
2.480020000 GHz

0 dBm

-10 dBm

L T

-20d

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 10.0 MHz

Date

1Pk
Max

: 21.JUN.2013

Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

17:13:39

Modulation: Pi/4ADQPSK

Lower Channel

RBW 3 MHz
VBW 3 MHz M1[1]
SWT 2.5ms

1.09 dBm
2.401920000 GHz

0 dBm

-10 dBm

]

T~

™

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 10.0 MHz

Date

: 21.JUN.2013
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Reference No. : WTS13S0604640E

1Pk
Max

Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

Page 50 of 75

Middle Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

0.51 dBm
2.440920000 GHz

0 dBm

o

-10 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 10.0 MHz

Date

1Pk
Max

: 21.JUN.2013

Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

17:15:11

Upper Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5nms

M1[1]

-0.39 dBm
2.479721000 GHz

0 dBm

-10 dBm

/_,/

L]

™~

.

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 10.0 MHz

Date

: 21.JUN.2013
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Reference No. : WTS13S0604640E

1Pk
Max

Page 51 of 75

Modulation: 8DPSK

Lower Channel

Offs 0.50 dB RBW 3 MHz
Att 30 dB VBW 3 MHz M1[1] 1.20 dBm
Ref 10.00 dBm SWT 2.5ms 2.402200000 GHz
M1
4
0 dBm

-10 dBm

N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Spa

n 10.0 MHz

Date:

1Pk
Max

21.JUN.2013

Offs 0.50 dB
Att 30 dB

17:16:24

Middle Channel

RBW 3 MHz
VBW 3 MHz M1[1]

Ref 10.00 dBm SWT 2.5nms

0.52 dBm

2.441200000 GHz

0 dBm

-10 dBm

L] N‘\-\

M

“\w

-20 m

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Spa

n 10.0 MHz

Date:

Z21.JUN.2013
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Reference No. : WTS13S0604640E

1Pk
Max

Offs 0.50 dB
Att 30 dB
Ref 10.00 dBm

Page 52 of 75

Upper Channel

RBW 3 MHz
VBW 3 MHz
SWT 2.5ms

M1[1]

-0.55 dBm
2.479980000 GHz

0 dBm

o]

I

-10 dBm

N

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 10.0 MHz

Date

: 21.JUN.2013
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12 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:
12.1 Test Procedure:

FCC CFR47 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.
12.2 Test Result:

Modulation Test Channel Separation (MHz)
Lower 1.008
GFSK Middle 1.008
Upper 1.008
Lower 1.008
Pi/ADQPSK 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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Reference No. : WTS13S0604640E

1Pk
Max

Page 54 of 75

Modulation:GFSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] 0.01 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1 M1[1] 1.53 dBm
D1 2.401831000 GHz
0 dBm x;rvm ey °
-10 dBm // \\\‘ / \\
-20 dBm /‘// \
-30 dBm 7
ABm e
-50 dBm
-60 dBm
-70 dBm
-80 dBm

CF 2.4025 GHz

Span 5.0 MHz

Date:

1Pk
Max

21.JUN.2013

17:52:18

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -1.70 dB
Ref 10.00 dBm SWT 2.5ms -1.008000000 MHz
M1[1] -0.22 dBm|
M1

2.441979000 GHz

il M h
NEEARVEAR

-30 dBr|'n y‘r“ym

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz

Span 5.0 MHz

Date:

Z21.JUN.2013
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Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.52 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.29 dBm
1Pk [ 4 4 M1 . 2.478831000 GHz
m 7T
Max /'LJ\/'\ {l—’v\
-10 dBm /
-20 dBm / \
-30 dBm jﬂ \me\
| 394 [ Shaids, poaf ]
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4795 GHz Span 5.0 MHz
Date: 21.JUN.2013 18:00:01
Modulation: Pi/4ADQPSK
Lower Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz M1[1] 0.58 dBm
Ref 10.00 dBm SWT 2.5ms 2.401831000 GHz
w1 D1[1] -0.32 dB
D1 1.008000000 MHz
LPK 15 dBm X et
Max -./J v/
-10 dBr|n / \
-20 dBr|n / \
-30 dBm ‘»j 'LMW‘
qukw \
-50 dBm
-60 dBm
-70 dBm
-80 dBr‘n
CF 2.4025 GHz Span 5.0 MHz
Date: 21.JUN.2013 17:53:53

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. : WTS13S0604640E

1Pk
Max
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Middle Channel

Offs 0.50 dB RBW 100 kHz

Att 30 dB VBW 100 kHz D1[1] -0.21 dB

Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -2.70 dBm|

M1

2.440831000 GHz

0 dBm

] M

-10 dBm /
-20 dBm

et

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz

Span 5.0 MHz

Date:

1Pk
Max

21.JUN.2013 17:57:498

Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.28 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.78 dBm|

M1 2.478831000 GHz
0 dBm V‘/\( b1
-10 dBm / \F‘“\v_“v\f\"\‘_\’\
-20 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 5.0 MHz

Date:

21.JUN.2013 18:02:30
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.06 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz

M1[1] 0.32 dBm
1Pk D1 2.401831000 GHz

Max | © 9BM Jj'w W Py

-10 dBm / \
-20 dBm

ik | \

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4025 GHz Span 5.0 MHz

Date: 21.JUN.2013 17:55:33

Middle Channel

Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.61 dB
Ref 10.00 dBm SWT 2.5ms 1.008000000 MHz
M1[1] -1.35 dBm|
1Pk M1 e 2.440821000 GHz

Max 0 dBm wj\\/% )Jﬁv'\ﬂ«\
-10 dBm i

-20 dBr|n /

I \

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz Span 5.0 MHz

Date: 21.JUN.2013 17:58:47
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Upper Channel
Offs 0.50 dB RBW 100 kHz
Att 30 dB VBW 100 kHz D1[1] -0.36 dB
Ref 10.00 dBm SWT 2.5ms -1.008000000 MHz
M1[1] -2.23 dBm
2.479829000 GH
LPk 0 dBm Bt M1 z
S AT
-10 dBm e i
-20 dBm / \
-30 dBm \)M
M‘”‘*W’/ Sl —
|
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4795 GHz Span 5.0 MHz
Date: 21.JUN.2013 18:04:19
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13 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.

13.1 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;

13.2 Test Result:

Total Channels are 79 Channels.

Modulation: GFSK

®

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 1 MHz
Ref 10.00 dBm SWT 2.5nms

M2[1]

-3.58 dBm
2.479970000 GHz

M1
1Pk

M1[1]

0.59 dBm
2.401590000 GHZ|

v,
0 4B

Max

-10 dBm

T

-20 dBm

-B0 dBm

40 dBm

| —
 —
L —

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 86.0 MHz

Date: 21.JUN.Z2013 14:42:11
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Modulation: Pi/4ADQPSK

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 1 MHz M1[1] 1.05 dBm
Ref 10.00 dBm SWT 2.5ms 2.401850000 GHz
M2[1] -3.55 dBm|
1Pk 2.479570000 Giiz|
Max

B

|

|

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 86.0 MHz

Date: 21.JUN.2013 14:41:05

Modulation: 8DPSK

Offs 0.50 dB RBW 1 MHz

Att 30dB VBW 1 MHz M1[1] 0.58 dBm

Ref 10.00 dBm SWT 2.5ms 2.401690000 GHz

M1 M2[1] -3.50 dBm

1Pk 0 Tk T , 2.479950000@1
Max “"‘"’WWN\,\J\

-10 dBm \

-20 dBm l

-80 dBm k

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 86.0 MHz

Date: 21.JUN.2013 14:39:14
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14 Dwell Time

Test Requirement:
Test Method:
Test Limit:

Test Mode:

14.1 Test Procedure:

Page 61 of 75

FCC CFR47 Part 15 Section 15.247

DA 00-705

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 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 spectrum analyzer span = 0. Centered on a hopping channel;

3.Set RBW = 1MHz and VBW = 1MHz. 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).

14.2 Test Result:

Mode Hopping Hops Over | Package Dwell Time | Limits Pass/Fail
Channel Occupancy Transfer (sec) (sec)
Number Time(hops) Time(msec)
Normal 79 106.67 2.932 0.31 0.4 Pass
AFH 20 53.34 2.932 0.17 0.4 Pass
Remark:

1. In normal mode, hopping rate is 1600hops/s with 6 slots in 79 hopping channels. With channel

hopping rate (1600 / 6 / 79) in Occupancy Time Limit (0.4 x 79) (s), Hops Over Occupancy Time
comes to (1600 /6 /79) x (0.4 x 79) = 106.67 hops.

2. In AFH mode, hopping rate is 800hops/s with 6 slots in 20 hopping channels. With channel

hopping rate (800 / 6 / 20) in Occupancy Time Limit (0.4 x 20) (s), Hops Over Occupancy Time
comes to (800 /6 /20) x (0.4 x 20) = 53.34 hops.

3. Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
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Measurement Plot
Data Packet:DH5

Offs 0.50 dB RBW 1 MHz
Att 30 dB VBW 1 MHz D1[1] -3.87 dB
Ref 10.00 dBm SWT 4ms 2.932000000 ms

M1[1] -46.00 dBm
1Pk 776.000000000 ps

View 0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

=

-70 dBm

-80 dBm

CF 2.48 GHz 400.0 ps/

Date: 21.JUN.2013 09:50:05
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15 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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16 Radiofrequency radiation exposure evaluation

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

16.1 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.

16.2 The procedures / limit

(A) Limits for Occupational / Controlled Exposure
Frequency Range|  Bectric Feld | "SRG (0 | power bensity (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

ey el et | S 10| "ot ey 9| MRS
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/t 219/ (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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16.3 MPE Calculation Method

E (V/m) =
E = Electric field (V/m)

d

J3I0xPxG

Power Density: Pd (W/m?) =

P = Peak RF output power (W)

Page 65 of 75

E2
a7

G = EUT Antenna numeric gain (numeric) ,Gainnumeric=10(d8i”°)

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/cm?) | Density (S)
(mW/cm?)
GFSK 1 1.19 1.315 0.00026165 1
Pi/ADQPSK 1 1.09 1.285 0.000255694 1
8DPSK 1 1.20 1.318 0.000262253 1
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17 Photographs — Test Setup

17.1 Radiated Emissions

Below 30MHz
Mode: continuous transmitting

From 30-1000MHz
Mode: continuous transmitting
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Above 1GHz
Mode: continuous transmitting

17.2 Conducted Emissions
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18 Photographs - Constructional Details

18.1 EUT - External View

SUPERTIC ELECTRONICS FACTORY
Model: ICB263B

Power: DC 5V
FCC ID: SW7ICB263B
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18.2 EUT - Internal View
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18.3 EUT-RF Module View

S

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. : WTS13S0604640E Page 75 of 75

RF module

ik v

WP LY Ay AL "

==End of test report==
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