Reference No.: WTD13S0705590E Page 1 of 87

FCC TEST REPORT

FCCID : 2AANE-BTS700
Applicant : Advance Bright Limited
Address : Room 1206, Tower 2, Silvercord, 30 Canton Road, Tsim Sha Tsui,

Kowloon,HongKong

Manufacturer : Fu Yuan Electronics Shenzhen Co., Ltd

Address : Minzhu 99 Industrial City, Shajing Western Industrial
Park, Ban An District, Shenzhen, China

Equipment Under Test (EUT) :

Product Name : Bluetooth Portable Speaker
Model No. - BTS700

Standards : FCC Part15.247:2010

Date of Test - July 15~22, 2013

Date of Issue : Aug 14, 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
Compiled by: Approved by:

Mﬁéﬁﬂ : 2'!1&";] gz 2&4&.{’?

Maikou Zhang / Project Engineer Philo Zhong / Manager

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




Reference No.: WTD13S0705590E Page 2 of 87

2 Test Summary

(Exposure of Humans to RF Fields)

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

4.1

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

4.3 Channel List

General Description of E.U.T.
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: Bluetooth Portable Speaker

: BTS700
:N/A

: 2402MHz ~ 2480MHz
: GFSK, Pi/4ADQPSK, 8DPSK

: Crystal 16MHz for RF module

: PCB Printed Antenna

12 dBi

. Li-ion Battery 3.7V 1000mAh/DC in 5V 1A

Channel Frequency Channel Frequency | Channel | Frequency | Channel Frequency
No. (MHz) No. (MHz) No. (MHz) No. (MHz)
1 2402 2 2403 3 2404 4 2405
5 2406 6 2407 7 2408 8 2409
9 2410 10 2411 11 2412 12 2413
13 2414 14 2415 15 2416 16 2417
17 2418 18 2419 19 2420 20 2421
21 2422 22 2423 23 2424 24 2425
25 2426 26 2427 27 2428 28 2429
29 2430 30 2431 31 2432 32 2433
33 2434 34 2435 35 2436 36 2437
37 2438 38 2439 39 2440 40 2441
41 2442 42 2443 43 2444 44 2445
45 2446 46 2447 47 2448 48 2449
49 2450 50 2451 51 2452 52 2453
53 2454 54 2455 55 2456 56 2457
57 2458 58 2459 59 2460 60 2461
61 2462 62 2463 63 2464 64 2465
65 2466 66 2467 67 2468 68 2469
69 2470 70 2471 71 2472 72 2473
73 2474 74 2475 75 2476 76 2477
77 2478 78 2479 79 2480 - -

4.4 Description of Support Units
No. Equipment Manufacturer Model No. Serial No.
1. Notebook IBM 2672-39C 99-8D3W4

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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45 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.

4.6 Test Location
All the tests were performed at:

Waltek Services(Shenzhen) Co., Ltd. at 1/F, Fukangtai Building, West Baima Rd.,Songgang
Street, Baoan District, Shenzhen, China

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 100947 Aug. 13,2012 | Aug. 12,2013
2. LISN R&S ENV216 101215 Aug. 13,2012 | Aug. 12,2013
3. Cable Top TYPE16(3.5M) - Aug.14,2012 | Aug. 13,2013
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMC Analyzer Agilent E7405A MY45114943| Aug. 13,2012 | Aug. 12,2013
2 Active Loop Antenna Beijing Dazhi ZN30900A - Aug. 13,2012 | Aug. 12,2013
3, Tr"ogrﬁre‘l’,]ar]daba”d SCHWARZBECK | VULB9163 336 Apr. 20,2013 | Apr. 19,2014
4. Broaga?:::a"bm SCHWARZBECK | BBHA 9120 D 667 Apr. 20,2013 | Apr. 19,2014
5, Broaga?:::a"bm 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 EWO02014-7 - Apr. 20,2013 | Apr. 19,2014
9. Cable Top TYPE16(13M) - Aug. 13,2012 | Aug. 12,2013
10. | DC POWER SUPPLY LWDQGS PS-303D Aug. 13,2012 | Aug. 12,2013
11. Humidity Chamber GTH-225-40-1P IAA061213 May. 15, 2013 | May. 14, 2014
ROHDE &
12. Spectrum Analyzer SCHWARZ FSL6 Sep. 21, 2012 | Sep. 20, 2013
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +1.5x10°
RF Power +1.0dB
RF Power Density +22dB
Temperature +1 °C
DC Source 10.05%
+5.03 dB
. . (Bilog antenna 30M~1000MHz)
Radiated Emissions test + 474 dB
(Horn antenna 1000M~25000MHz)
(E3°’.‘d“.°ted Spurious +3.64 dB (AC mains 150KHz~30MHz)
missions test
5.3 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.
http://www.waltek.com.cn
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6 Conducted Emission
Test Requirement:
Test Method:
Test Result:
Frequency Range:
Class:

Limit:

Detector:

6.1 E.U.T. Operation

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

Atmospheric Pressure: 1012 mbar

EUT Operation:

Page 8 of 87

FCC CFR 47 Part 15 Section 15.207

ANSI C63.4:2003

PASS

150kHz to 30MHz

Class B
66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz

60 dBuV between 5MHz & 30MHz

Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of Average
Limit

The pre-test was performed in charging+bluetooth linking and charging+AUX in mode, and the
worse mode is bluetooth linking mode, so the data show is that mode’s only.
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.

I 80cm

40cm

EUT

S0fm

>80cm

LISN

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

An initial pre-scan was performed on the live and neutral lines.
Test Mode: charging+bluetooth linking

Live line:

800 dHwY

SRt M B e o

wﬂilill'll-tf'll'_ :ii S ' . o

W, P
20 Lo ..i‘f".“'.'.'f'." i i'lﬁ. et T

e

11 - U A MU FRPUE SRR SO N . F S

: : Limit: —

: : P I : : : P AVG: —

I T T T F B REE CETEE TS
60 i |
50 pd et R

peak

B

WG

0150 05 5

Freq. Reading | Factor | Result | Limit [Margin
(MHz) {dBuv) (dB) {dBuV) | dBuy |(dB)

=
e

Detector | Remark

0.1539| 3559 11.18 46.77 | 65.78 | -19.01) QP

01538 20.20 11.18 3138 | 5578 | -24.40| AVG

0.1980| 32.73 11.25 4402 | 63.69 |-1967| QP

0.1980| 19.98 11.25 31.25 | 53.69 |-22.44| AVG

0.5140] 21.43 11.31 3274 | 56.00 |-23.26] QP

0.5140] 1578 11.31 27.09 | 46.00 | -18.91| AVG

1.7380( 19.64 T1.19 30.83 56.00 | -25.17) QP

1.7380] 1370 11.1% 2489 | 46.00 | -21.11| AVG

O 2o = | A ] ] R =

3.9700| 18.48 11.23 28.71 56.00 [-26.29( QP

3.9700| 9.89 11.23 2112 | 46.00 [ -24.88| AVG

—_| =
=]

20,2420 1946 11.45 3085 | 60.00 |-29.05) QP

-
=]

202420 982 11.4% 21.41 50.00 | -28.59 AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
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800 dbuyV
H H H H H . Limin- —
RN D R
1 5 U S S SUNNS RS S S U SO SRS SO S S A SN S
. o ; -
: : : | ;
o P ) ) i ;
: : : | 5
a ol FR S T I - S O S
0 %J'\gﬁ L. a
R | 0, : pBal’.
'III'-\. i E ﬁl"i{ |l|
. , =, o .f.-,.uﬂ
a0 __ iy ,h,,_JI_ I",‘Wh“""m T lw "!wlﬂl_ V"'J .Ei*:‘.] nljr“flr "j"-'l"l"- !.}J AV
i Pl **”*Mwlw / Mh M'”
00 ! P ! 5 e f f
0150 0% 5 300 MHz
Freq. Reading | Factor | Result | Linit [Margin Detect R
No- | mbz) | (@Buv) | (@B) | (dBuv) | dBuv |(dB) el
1 0.1620] 3317 11.20 4437 | 6536 [-2099] QP
2 016200 19.73 11.20 30.93 5536 | -24 43| AVG
3 0.1860] 29.65 11.26 40.91 64.21 |-23.30|1 QP
4 0.1860| 17.584 11.26 | 2910 | 5421 |-2511| AVG
5 0.5060| 21.66 11.31 3297 | 56.00 [-23.03] QP
6 0.5060] 15.94 11.31 27.25 46.00 (-18.75] AVG
7 1.3980| 1817 11.19 | 2836 | 56.00 |-26.64| QP
& 1.3980| 12.07 11.19 | 2326 | 46.00 |-22.74| AVG
9 1.7420] 19.95 11.19 31.14 56.00 |-24.86| QP
10 1.7420| 14.07 11.19 | 2526 | 46.00 |-20.74| AVG
11 3.8220| 1717 1122 | 2839 | 56.00 |-2761| QP
12 382200 905 11.22 2027 4600 (-25673| AVG

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

Test Requirement:

FCC CFRA47 Part 15 Section 15.209 & 15.247

Test Method: DA 00-705
Test Result: PASS
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency
Distance
(MHz) uV/m uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®*?FkH2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log2*0%0FkH2) + 40
1.705 ~ 30 30 30 100 * 30 20log®” + 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:1010 mbar

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




Reference No.: WTD13S0705590E Page 12 of 87

7.2 Test Setup

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

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

“ pectrum AMP ombining

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

o
o2}
wFy

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

System Analyzer Network

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

Aechoic 3m Chamber

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

0. 8m. Turn Table
! Absorbers

¢ AAAA

AN3 e Network

7.3 Spectrum Analyzer Setup

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

Below 30MHz
Sweep Speed .....cccvveeiiiiiii e Auto
IF Bandwidth........cccccooviiiiiiie e, 10KHz
Video Bandwidth............cccoeiiiiiiieiiciieees 10KHz
Resolution Bandwidth.............ccccooiiiiiiinnin. 10KHz
30MHz ~ 1GHz
Sweep Speed .....oociiiiiiii Auto
IF Bandwidth........cccccoeviiiiii e 120 KHz
Video Bandwidth.........ccccoovviiiiiiiiiiiiiiiiiiieenes 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ...........cccceeenneee. Normal
Resolution Bandwidth..............ccoevvviiiinnnnnn, 100KHz
Above 1GHz
Sweep Speed .....cocvveeiiiiiiiie e Auto
IF Bandwidth........cccccooviiiiiieeee 120 KHz
Video Bandwidth...........ccccoiiiiiiiiii 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ...........ccvveeennee. Normal
Resolution Bandwidth.................c.ooccce. 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 3-axes(X,Y,Z) position(X denotes lying on the table,
Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the worse

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

7.5 Corrected Amplitude & Margin Calculation

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

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

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

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

Margin = Corr. Ampl. — Limit

Waltek Services (Shenzhen) Co.,Ltd.
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7.6 Summary of Test Results

Test Frequency :Below 30MHz

The measurements were more than 20 dB below the limit and not reported.

Test Frequency : 30MHz ~ 1000MHz

Remark: the EUT was pretested at the high, middle and low channel, and the worse case was the
middle Channel, so the data show was the middle channel only.

Test Mode: Charging+bluetooth linking (the worst mode)

Antenna polarization: Vertical

100.0  dBu¥/m

Limil= —_—

80
T

1 S S S S R S U S 8

40

30

20

10

L] H H H H H H H H
20,000 40 50 &0 70 &0 00 400 500 GO0 A00 1000.0 MHz

No Freq. Reading | Factor Result Limit |[Margin

Detector | Remark
(MHz)  [(dBuv/m)| (dB) |(dBuVim)|(dBuVim)| (d8) | ="

61.9951| 59.0% -23.28 35.81 4000 | 419 QP

65.5727| 58.07 -23.26 3481 40.00 | -519| QP

B1.2117| 58.20 -23.76 32.44 4000 | -756| QP

128.1130( 57.81 -22.46 3535 4350 | -B15| QP

1592251 &81.21 -21.30 39.91 4350 | -359| QP

| A =] | R =

3233204 44.08 -18.97 25.09 46.00 (-2091 QP

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna polarization:

Horizontal

Page 16 of 87

100,00 dBudfm

a0

T

40

. T O S S SR SO S S

P21 T A SRS S . . LA

10

J0.000 40

50 60 /0 B0

a0

400

00

E00 400 1000.0 MHz

MNa.

Freq.
(MHz)

Reading
(dBuVim)

Factor
(dB)

Result
(dBuVim)

Limnit
(dBuVim)

Margin
(dB)

Detector

Femark

81.2117

62.16

-2572

36.44

40.00

-3.58

ap

109.7960

61.48

-23.81

37.67

43.50

-5.83

ap

159.7844

60.65

-20.70

39.95

43.50

-3.55

QP

256.5211

48.24

-21.32

26.92

46.00

-15.08

ap

3199370

44.33

-19.03

2530

46.00

-20.70

ap

| | | W] R =

416.1791

40.78

-16.29

24.49

46.00

-21.51

QP
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Test Frequency: 1GHz ~ 18GHz (Battery operation)

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

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

Test mode: transmitting at lower channel

Antenna polarization: Vertical

]
96.9 db ¥ im
limit 1 : —
77
fundamental
ha
5F
47
37
2F
17
T 0 i i 0 0
| ; | | |
10000000 2700.00 4400.00 E100.00 Fe00.00 9500.00 1120000 1290000 1460000  16300.0012000_00MHz
Freq. Reading | Factor Result Limit  (Margin| p o | gemark
No. (MHz) (dBuVim)| (dB) (dBu¥fm) |(dBuim)| (dB) = =
1 2402000 8589 -15.69 70.30 74.00 | -3.70 | peak
2 45804.000) 50.95 -11.97 3898 74.00 |-35.02| peak
3 T206.000( 47.61 -7.21 40.40 74.00 |-33.60| peak
4 10911.000| 51.87 -3.51 48 36 74.00 |-2564| peak
5 14651.000| 4956 037 4993 74.00 |-24.07| peak
6 17116000 51.15 0.51 51.66 74.00 |-22.34| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4804.000 -9 29.98 54.00 -24.02 AV
3 7206.000 -9 31.40 54.00 -22.60 AV
4 10911.000 -9 39.36 54.00 -14.64 AV
5 14651.000 -9 40.93 54.00 -13.07 AV
6 17116.000 -9 42.66 54.00 -11.34 AV
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Antenna polarization: Horizontal

Page 18 of 87

969  dBwW/m
lamit 1 - —
87 - - S S - [ ___"fl_a_'?_-'f:_____f___
7
fundamental o
V\\
57
47
7
: f f
| : | | |
1000, 0000 2700.00 430000 E100.00 FR00.00 9500.00 11200000 1290000 1460000  16300.0071F000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po | Bemark
No. (MHz) (dBuV/m)| (dB) [(dBuVim)|{dBuVim)| (dB) = ="
1 2402.000( 79.53 -15.59 63.94 74.00 |-10.06| peak
2 4504.000| 38.57 -11.97 26.60 7400 |-47.40| peak
3 7206.000| 42.80 -7.21 35.59 7400 |-38.41| peak
4 10622.000( 4753 -4.14 4339 74.00 |-3061| peak
5 15756.000( 51.50 -3.71 4779 74.00 |-26.21| peak
6 17847.000( 4549 406 4955 74.00 |-24.45| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4804.000 -9 17.60 54.00 -36.40 AV
3 7206.000 -9 26.59 54.00 -27.41 AV
4 10622.000 -9 34.39 54.00 -19.61 AV
5 15756.000 -9 38.79 54.00 -15.21 AV
6 17847.000 -9 10.55 54.00 -43.45 AV
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Test mode: transmitting at middle channel

Antenna polarization: Vertical

96.9  dbu¥/m
fimt T —
77
fundamental
37
7
21 ; ; ; ; ;
1000.0000° 270000 440000 E100.00 FR00.00 950000 11200000 12900.00 1460000 16300.0018000.00MHz
Freq. Reading | Factor Result Limit  |Margin| po o | Remark
No. (MHz) (dBu¥/m)| (dB} |(dBuV/m) [(dBuVim)| (dB) = ="
1 2441.000| B2E5 -15.70 66.95 74.00 | -7.05| peak
2 4582.000] 3995 -11.92 28.03 74.00 |-45.57| peak
3 9296.000| 45.14 -5.82 39.32 74.00 |-34.68| peak
4 12985.000( 48.44 -3.90 44.54 74.00 |-29.46| peak
5 15280.000( 4934 -2.35 45.99 74.00 |-27.01| peak
& 17694.000( 44.59 3.58 4817 74.00 |-25.83| peak
Freg. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
2 4882.000 -9 19.03 54.00 -34.97 AV
3 9296.000 -9 30.32 54.00 -23.68 AV
4 12985.000 -9 35.54 54.00 -18.46 AV
5 15280.000 -9 37.99 54.00 -16.01 AV
6 17694.000 -9 39.17 54.00 -14.83 AV
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Antenna polarization: Horizontal

96.9 bW
limit: —
a7 - - - - - - - - - . _____’f'_a_'g_-'_':___ —
fundamental |
a7
a7
37 ' : 5
, ; ; ; ; ;
= e | e | e
10000000 2700.00 440000 G100.00 FR00.00 950000 1120000 1290000 1460000 1630000712000.00MHz
Freq. Reading | Factor Result Limit  |Margin| ;oo | Remark
No. (MHz) {dBuVim}| (dB) (dBuV/m) [(dBuVim)| (dB) = =
1 2441.000 80.26 -15.70 64.56 7400 | -9.44 | peak
2 4882.000) 39.87 -11.92 27.95 74.00 |-46.05 peak
3 8650.000| 4556 -6.61 38.95 74.00 |-35.05( peak
4 10626.000| 4517 -3.74 41.43 74.00 |-3257| peak
5 15345.000| 60.52 -2.68 47.684 74.00 |-26.16| peak
G 16895000 4840 0.12 4852 74.00 |-2548( peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4882.000 -9 18.95 54.00 -35.05 AV
3 8650.000 -9 29.95 54.00 -24.05 AV
4 10826.000 -9 32.43 54.00 -21.57 AV
5 15348.000 -9 38.84 54.00 -15.16 AV
6 16895.000 -9 39.52 54.00 -14.48 AV
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Test mode: transmitting at upper channel

Antenna polarization: Vertical

969 duim
Genit 1 —
a7 : : : Magin,  —
fundamental 77
han ¥ s s
57 E E
sr
47 ' paem i ..; ; 'I.I"I,grv\lﬂﬁ-ﬁ.l“'{‘ﬁ&
E : |'H-'\*“ ru‘b.ﬂ'”“*“‘““"“'f”
37 : w Ww .[“H,fq . ,r’\n‘.-"'"'f'M
H [
7 | Syt TV |
1 s S
, : : ;
=1 ; ; ; ;
10000000 24 0.0 4400.00 E100.00 FRO0.00 50000 T2 1000 1460000 16300000 sUe0.e0MHz
Freq. Reading | Factor | Result Limit |Margin P
No. (MHz)  |(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (a8) | "=
1 2480.000| B0.21 -15.68 B4.53 74.00 | -947 | peak
2 4960.000| 40.66 1197 28.89 7400 |-45.11| peak
3 2497000 4248 -6.88 35.60 74.00 |[-38.40| peak
4 13308.000( 4690 -2.75 4415 7400 |-2985| peak
5 15977.000( &51.07 -3.66 47.41 74.00 |[-26.59| peak
& 17286.000( 4770 1.05 4875 T4.00 |-2525| peak
Freg. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
2 4960.000 -9 19.89 54.00 -34.11 AV
3 8497.000 -9 26.60 54.00 -27.40 AV
4 13308.000 -9 35.15 54.00 -18.85 AV
5 15977.000 -9 38.41 54.00 -15.59 AV
6 17286.000 -9 39.75 54.00 -14.25 AV
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Antenna polarization: Horizontal

Page 22 of 87

959  diu¥/m
it 1 —
fundamental 77 ' : j ;
‘\
L4
a7
a7
37
27
7 |
31 : : : : :
1000.0000 2700.00 240000  G100.00 780000 950000 1120000 12900.00 14600.00  16300.0072000.00MHz
Freq. Reading | Factor Result Limit |Margin| poe o | Remerk
Noo | MAz)  |@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | | e
1 2480000 B81.36 -15.68 G568 7400 | -8.32| peak
2 4960.000| 4430 -MTFT 3253 7400 |-41.47| peak
3 8616.000| 47.04 -6.63 40.41 7400 |-33.59| peak
4 12285000 51.64 -4.59 47.05 74.00 |-26.95| peak
5 15331.000( 5295 -2.60 50.35 74.00 |-2365| peak
6 17286.000( 50.05 1.05 51.10 74.00 |-2290| peak
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4960.000 -9 23.53 54.00 -30.47 AV
3 8616.000 -9 31.41 54.00 -22.59 AV
4 12288.000 -9 38.05 54.00 -15.95 AV
5 15331.000 -9 41.35 54.00 -12.65 AV
6 17286.000 -9 42.10 54.00 -11.90 AV
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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:
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= Agilent

Ref 10 dBm #Atten 30 dB

Start 30 MHz
#Res BW 100 kHz

Page 24 of 87

Modulation:GFSK

Lower Channel

Peak Search
Mkrl 129.4 MHz

-52.54 dBm
Meas Tools*

Next Peak
Next Pk Right
Next Pk Left
Min Search
Pk-Pk Search

Stop 1 GHz More

#VBW 100 kHz Sweep 125 ms (401 pts) feie

C:INTUL.WMF file saved ‘

- Agilent

Start 1 GHz
#Res BW 100 kHz

R T Peak Search
Mkrl 2.38 GHz
-2.934 dBm
Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Stop 25 GHz More

#VBW 100 kHz Sweep 3.092 s (401 pts) feie

C:INTUL.WMF file saved ‘
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Middle Channel

Peak Search

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

Stop 1 GHz 1Mo?r2e
#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUL.WMF file saved ‘

aonent R T Peak Search
Mkrl 2.44 GHz
Ref 10 dBm #Atten 30 dB -2.135 dBm
Meas Tools*
Next Peak
Next Pk Right
Next Pk Left
Min Search

Pk-Pk Search

Stop 25 GHz 1Mo?r2e
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Upper Channel

Peak Search

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

Stop 1 GHz 1Mo?r2e
#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUL.WMF file saved ‘

= Agilent R T Display
Mkrl 2.50 GHz
Ref 10 dBm #Atten 30 dB -3.246 dBm

Full Screen

Display Line
-23.25 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Sielopigelsld Preferences *
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Modulation: Pi/4DQPSK

Lower Channel

== Agilent R T Bralk Seameh
Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.95 dBm
Meas Tools*
Next Peak

Min Search

Pk-Pk Search

Stop 1 GHz 1Mo?r2e
#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUL.WMF file saved ‘

Peak Search
Mkrl 2.38 GHz

-5.357 dBm
Meas Tools*

Next Peak
Next Pk Right
Next Pk Left

Min Search

Stop 25 GHz 1Mo?r2e
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Middle Channel
Peak Search

Mkrl 129.4 MHz

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

Pk-Pk Search

More

Stop 1 GHz 10f2

#VBW 100 kHz Sweep 125 ms (401 pts)
C:INTUL.WMF file saved ‘

aonent R T peak Search
Mkrl 2.44 GHz
Ref 10 dBm #Atten 30 dB -4.859 dBm
Meas Tools*
Next Peak

Min Search

Pk-Pk Search

More
10f2

Stop 25 GHz
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Upper Channel

Peak Search

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

Stop 1 GHz 1Mo?r2e
#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUL.WMF file saved ‘

= Agilent R T Display
Mkrl 2.50 GHz
Ref 10 dBm #Atten 30 dB -3.246 dBm

Full Screen

Display Line
-23.25 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Sielopigelsld Preferences *
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Modulation: 8DPSK

Lower Channel

== Agilent R T Bralk Seameh
Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.94 dBm
Meas Tools*
Next Peak

Stop 1 GHz 1Mo?r2e
#VBW 100 kHz Sweep 125 ms (401 pts)

C:INTUL.WMF file saved ‘

= Agilent R T Peak Search
Mkrl 2.38 GHz
-2.934 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Pk-Pk Search

Stop 25 GHz 1Mo?r2e
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Middle Channel
= Agilent

R T Peak Search
Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -52.87 dBm
Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Stop 1 GHz 1Mo?r2e
#VBW 100 kHz Sweep 125 ms (401 pts)

Peak Search

Mkrl 2.44 GHz
-4.636 dBm

Meas Tools*
Next Peak
Next Pk Right

Next Pk Left

Stop 25 GHz 1Mo?r2e
#VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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Upper Channel
== Agilent R T Bralk Seameh
Mkrl 129.4 MHz
Ref 10 dBm #Atten 30 dB -53.12 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Start 30 MHz

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

Sweep 125 ms (401 pts)
C:INTUL.WMF file saved ‘

- Agilent

R T Peak Search
Mkrl 2.50 GHz
-6.38 dBm
Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Min Search

Start 1 GHz

Stop 25 GHz 1Mo?r2e
#Res BW 100 kHz #VBW 100 kHz Sweep 3.092 s (401 pts)

C:INTUL.WMF file saved ‘
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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 working mode
3. Set SPA center frequency = fundamental frequency, RBW = 1000 kHz, VBW = 1000 kHz, Span =0

Hz, Adjacent sweep time.

9.2 Test Result

(a) transmission period is 1.246ms

Offs 0.50 dB “ RBW 1 MHz
*Att 30dB “VBW 1 MHz D1[1] 0.23 dB
Ref 10.00 dBm " SWT 2ms 1.246000000 ms
M1[1] 47.37 dBm
1Pk 290.000000000 ps
View | © 4BM
-10 dB.l..
-20 dBm
-30 dBm
-40 dBm
M1
r
! WI.HJ L { Y
-60 dB.l..
-70 dBm
-80 dBm
CF 2.402 GHz 200.0 ps/

20,JUL.2013 15:40:34
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(b)Single pulse time is 0.410ms

Offs 0.50 dB “ RBW 1 MHz
*Att 30dB “VBW 1 MHz D1[1] -1.27 dB
Ref 10.00 dBm " SWT 2ms 410.000000000 ps

M1[1] 47.37 dBm
1Pk 290.000000000 ps

View 0 dBm

-10 dBrm

-20 dBm

-30 dBm

-40 dBm

._ Mllw o llelglgpe t

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 200.0 ps/

LJUL.2013 0 15:40:20

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=0.410 ms

The EUT’s work period :T=Ton+Torr= transmission period =1.246 ms
The EUT'’s duty cycle : D = T, /T = 0.410/1.246*100% =32.9%
Duty Cycle Correction Factor(dB)=20 * Log,o(Duty Cycle)=20* Log10(32.9 % )

=-9dB

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




Reference No.: WTD13S0705590E

Page 35 of 87

10 Band Edge Measurement

10.1

Test Requirement:

Test Method:

Limit:

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:

4.continuous transmitting

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

For Peak value:

RBW =1 MHzforf 2=1GHz
VBW = RBW, Sweep = auto
Detector function = peak
Trace = max hold

For AVG value:

RBW =1 MHzforf 2=1GHz
VBW = 10Hz; Sweep = auto
Detector function = AVG

Trace = max hold
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10.2 Test Result:

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

following pages.

Modulation: GFSK
Lower Channel — Peak, Vertical

106.0  dBud/m

Tarmat - —_—
85

Te

i}

56

46

36

16

6.0 1 1 1 H 1
2710.5000 2319.75 2329.00 2338.2% 2347 .50 2356.7% 2366.00 2375.25 2304.50 239375 2403.00 HHz

Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No. (MHz) {dBuV/m)| (dB) [(dBu¥/m) |[dBuV/m)| (dB) = ="
2349628 49186 -15.43 33.73 74.00 |-40.27| peak
2 2400.000( v1.07 -15.58 5549 74.00 |-18.51| peak
Freg. Duty Factor Result Limit Margin
No. (MH2) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
1 2349.000 -9 24.73 54.00 -29.27 AV
2 2400.000 -9 46.49 54.00 -7.51 AV
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Lower Channel — Peak, Horizontal

1060 dbud fm

[kl —

M angin: JE—

86

TE

I T T ST BB
S S S S S S (O S S
46

S O Ot U S SN SO R A SN

16

6.0 i i i i i
205000 2319.75 2329.00 2338.2%5 2344 50 2356.75 2366.00 23725 2364.50 239375 2403.00 MHz

No Freq. Reading | Factor Result Limit [Margin

(MHz)  [(dBuV/m)| (dB) |{dBuVim)|(dBuV/m)| (dB) Detector | Remark

2386720 497 -15.54 347 74.00 |[-39.83| peak

2 2400.000( &7.67 -15.58 52.09 7400 [-21.91] peak

Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark

1 2386.000 -9 2517 54.00 -28.83 AV

2 2400.000 -9 43.09 54.00 -10.91 AV
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Upper Channel — Peak, Vertical

96.9  diu/m

Tarmak1 —

M angin: JE—

TF
[
57
47
3F

2F

17

7

-3.41 i i i i i
2478.0000 2480.20 2482.40 24b4.60 248680 248900 2491.20 249340 24495.60 2497 80 2500.00 HHz

Freq. Reading | Factor Result Limit  |Margin| oo | Remark
No- | MHz)  |(dBuvim)| (9B) |(dBuVim)|(dBuvim)| (dB) | "= | T
2483500 35.48 -15.67 19.81 7400 |-54.19| peak
2 2489726 3737 -15.67 21.70 74.00 |-52.30( peak
Freq. Duty Factor Result Limit Margin
No. (MHz2) (dB) (dBuVv/m) (dBuVv/m) (dB) Detector Remark
1 2483.500 -9 10.81 54.00 -43.19 AV
2 2489.726 -9 12.70 54.00 -41.30 AV
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Upper Channel — Peak, Horizontal

96.9

7

&7

. S

7

7

-3

dbu¥ 'm

7 O S S S S

lamit 1 —_—

M angin: —

2478.0000 248020 2482 40 248460

248680

2489.00

249120

249340 2449560

2497 80 2500.00 MHz

MNa.

Freq.
(MHz)

Reading | Factor
(dBuV/m)| (dB)

Result
(dBuVim)

Limit
(dBuVim)

Margin
(dB)

Detector | Remark

2483.500

3550 -15.67

19.83

74.00

5417

peak

2487692

38.19 -15.67

2252

74.00

-51.48

peak

Freq.
(MHz)

Duty Factor
(dB)

Result
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

2483.500

-9

10.83

54.00

-43.17

AV

2487.592

-9

13.52

54.00

-40.48

AV
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11 20 dB Bandwidth Measurement

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

11.1 Test Procedure:

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

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

Modulation Test Channel Bandwidth(MHz)
Lower 1.1257
GFSK Middle 1.1257
Upper 1.1178
Lower 1.3493
Pi/4DQPSK Middle 1.3493
Upper 1.3333
Lower 1.3413
8DPSK Middle 1.3413
Upper 1.3413

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 0.50 dB “ RBW 100 kHz
“Att 30 dB “ VBW 100 kHz D1[1] 0.80 dB
Ref 10.00 dBm  * SWT 5ms 1.125700000 MHz
Mi[1] ~24.56 dBm
19k | s o 2.401425100 GHz
Max M2[1] -3.58 dBm
[L"”’\ 2.401840300 GHz
-10 dBm / \
-20 dBm ~
im -23.600 dBm 7}/ 'Q.i\
-30 dBm
| ~ Ne—~
-40 dB S “’/ -
m o =
w\“
50 da.l..
60 ds.l..
-70 dBm
-B0 dBm
CF 2.402 GHz Span 4.0 MHz|
Jater 20.JUL.2013 15:50:55
Middle Channel
Offs 0.50 dB “ RBW 100 kHz
*Att 30 dB “ VBW 100 kHz M1[1] -22.82 dBm
Ref 10.00 dBm  * SWT 5ms 2.440425100 GHz
M2[1] “1.71 dBm
1Pk M2 2.440840300 GHz
Ma | © 9™ D1[1] 0.57 dB
\.,\ 1.125700000 MHz
-10 dB.l.. 7 N
-20 dBrr 131 Mot

'—lDl -21.710 dBmv / A\

-30 dBm

\r/d A
-40 dBm——2 ]

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 4.0 MHz]
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Upper Channel
Offs 0.50 dB “ RBW 100 kHz
“Att 30 dB “ VBW 100 kHz Mi[1] -21.17 dBm
Ref 10.00 dBm  * SWT 5ms 2.479425100 GHz
M2[1] -0.06 dBm
1Pk 12 2.479840300 GHz
Max 0 dBm 1[1] 1.08 dB
1.117800000 MHz
-10 dBm
My \\n
-20-68r01 20,070 duni/ ,1\
-30 dBm <
P, |
-40 g,Bm-w—-l f
-50 da.l..
-60 ds.l..
=70 dBulu.
-B0 dBm
CF 2.48 GHz Span 4.0 MHz]
lat 20 IL.201 152108
Modulation: Pi/4ADQPSK
Lower Channel
Offs 0.50 dB “ RBW 100 kHz
“ Att 30 dB “ VBW 100 kHz M1[1] -25.50 dBm
Ref 10.00 dBm  * SWT 5ms 2.401313400 GHz
M2[1] -4.84 dBm
1Pk 2.401840300 GHz
Max 0 dBm i D1[1] 0.46 dB
/‘«\,._\ 1.349300000 MHz
-10 dBm — ﬂ\_\
-20 dBm -
IDJ -24.880 ucnnfJ h,\l
-30 dBm \
-40 dBm T
)W \w%ﬂ-\;" b
m i
-60 ds.l..
=70 dBulu.
-B0 dBm
CF 2.402 GHz Span 4.0 MHz]
Jate: 20.JUL.Z2013 15:53:58
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Middle Channel

Offs 0.50 dB * RBW 100 kHz
*Att 30 dB CVBW 100 kHz  mM1[1] -23.70 dBm
Ref 10.00 dBm _ * SWT 5ms 2.440313400 GHz
M2[1] ~2.91 dBm
19K |5 yom wl 2.4403403;1028(;:;
Max .
f/\”\ﬁ 1.349300000 MHz
-10 dB.l.. / \
-20 dBm M
jo1 -22.940 dum;r W\l
-30 dBm / \
| -
-40 dBrry* 5
\N‘*-\Jl P
Bulu m..u"_;_..
-60 ds.l..
-70 dBm
-B0 dBm
CF 2.441 GHz Span 4.0 MHz|
Nat 20.JUL, 201 15:53:2¢
Upper Channel
Offs 0.50 dB * RBW 100 kHz
“Att 30 dB CVBW 100 kHz  M1[1] -21.16 dBm
Ref 10.00 dBm _ * SWT 5ms 2.479321400 GHz
M2[1] “1.16 dBm
, M2 2.479840300 GHz
Mo |© 98 A A_D1[1] 0.14 dB
f\\x\ 1.333300000 MHz
-10 dBm —
| M/ \ui
—'Zﬂ—*ﬁ‘im 21.180 duluf' 5\
-30 dDulu [f 1\.
40 dBrf ety N e
"‘SFUJ\:;I(. L"W
-60 ds.l..
-70 dBm
-B0 dBm
CF 2.48 GHz Span 4.0 MHz|
nat 20 11 01 15:52:48
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Modulation:

87

8DPSK

Lower Channel

Offs 0.50 dB “ RBW 100 kHz
* Att 30 dB “ VBW 100 kHz Mi[1] -25.59 dBm
Ref 10.00 dBm  * SWT 5ms 2.401321400 GHz
M2[1] ~4.88 dBm
2.401832300 GHz
1k [ 4s
Max "' D1[1] 0.58 dB|
f\f\/‘\ 1.341300000 MHz
-10 dBm - \_\
20 dBm f
it &1
D1 -24.880 uomf; ,‘
-30 dBm /
-40 dBm wea ﬂ\*\
ﬂu‘
IIII i
-60 ds.l..
-70 dBm
-B0 dBm
CF 2.402 GHz Span 4.0 MHz|
Jat 20,JUL, 201 5:54:2
Middle Channel
Offs 0.50 dB “ RBW 100 kHz
“ Att 30 dB “ VBW 100 kHz Mi[1] -24.05 dBm
Ref 10.00 dBm  * SWT 5ms 2.440321400 GHz
M2[1] ~2.92 dBm
19k [ 4o o 2.440840300 GHz
Max D1[1] 1.06 dB
M 1.341300000 MHz
-10 dBm / -\
-20 dBm o
oL 22,930 4B Y- e
-30 dBm
" e
-40 dBm - MM\I
m b"bu".l
-60 ds.l..
-70 dBm
-B0 dBm
CF 2.441 GHz Span 4.0 MHz|
Nat 20 IL.201 5:55:01
Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTD13S0705590E Page 45 of 87

Upper Channel
Offs 0.50 dB * RBW 100 kHz
© Att 30 dB  VBW 100 kHz M1[1] -22.38 dBm
Ref 10.00 dBm * SWT 5ms 2.479321400 GHz
M2[1] -1.16 dBm
1Pk M2 2.479840300 GHz
Ma 0 dBm 1[1] 1.19 dB
1.341300000 MHz
-10 ds.l.. -
I'~‘I/ \m
—'Zﬂ—*iaiim 21.180 duuf 5\
-30 dBm f
0 dalm L] Y SR
B R
-60 dB.l..
-70 dBm
-B0 dBm
CF 2.48 GHz Span 4.0 MHz|
at 20.JUL.2013 5255133
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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.

FCC CFRA47 Part 15 Section 15.247

DA 00-705

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

0.125 watts.

Refer to the result “Number of Hopping Frequency” of this

document. The 1watts (30 dBm) limit applies.

Test in fixing frequency transmitting mode.

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

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

value.

12.2 Test Result:

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower -2.93 30
GFSK Middle -1.09 30
Upper 0.46 30
Lower -4.22 30
Pi/4ADQPSK Middle -2.27 30
Upper -0.64 30
Lower -3.97 30
8DPSK Middle -2.02 30
Upper -0.36 30

Test result plot as follows:
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Modulation:GFSK
Lower Channel
Offs 0.50 dB “ RBW 3 MHz

*Att 30 dB “VBW 3 MHz M1i[1] -2.93 dBm
Ref 10.00 dBm “ SWT 5ms 2.402180000 GHz

1Pk
Max

0.dBm —

)wl'-'/ —

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz Span 6.0 MHz

Date: 20.JUL.2013 13:52:21

Middle Channel

Offs 0.50 dB “ RBW 3 MHz
* Att 30 dB “VBW 3 MHz M1[1] -1.09 dBm
Ref 10.00 dBm “ SWT 5ms 2.441108000 GHz

1Pk 0 dBm .1'1
Max '-f_’______,.._-._._.—-—-»— -—.-—'_._._'—-_..___‘__.\
)&&ﬂﬁh

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 6.0 MHz

Date: 20.JUL.2013 13:52:44
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Offs 0.50 dB

*Att 30 dB

1Pk
Max

Ref 10.00 dBm

Page 48 of 87

Upper Channel

“ RBW 3 MHz
“VBW 3 MHz
“ SWT 5ms

M1i[1]

0.46 dBm
2.480144000 GHz

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 6.0 MHz

Date

: 20.JUL.2013

Offs 0.50 dB

ALt 30 dB

1Pk
Max

Ref 10.00 dBm

13:53:03

Modulation: Pi/4ADQPSK

Lower Channel

“ RBW 3 MHz
“VBW 3 MHz
“ SWT 5ms

M1[1]

-4.22 dBm
2.402216000 GHz

0 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 6.0 MHz

Date: 20.JUL.2013 13:53:41

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

Page 49 of 87

Middle Channel

“ RBW 3 MHz
“VBW 3 MHz
“ SWT 5ms

M1i[1]

-2.27 dBm
2.440880000 GHz

1PK 1o dam

M1
Y

Max

)Mﬂlw”-”

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 6.0 MHz

Date: 20.JUL.2013 14:11:12

Upper Channel

Offs 0.50 dB “ RBW 3 MHz
* Att 30 dB “VBW 3 MHz
Ref 10.00 dBm “ SWT 5ms

M1[1]

-0.64 dBm
2.480084000 GHz

1PK 1o dam

Max L
L —

’Yﬂ-ggm

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

Span 6.0 MHz

Date: 20.JUL.2013 14:11
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB “ RBW 3 MHz
*Att 30 dB “VBW 3 MHz
Ref 10.00 dBm “ SWT 5ms

M1i[1]

-3.97 dBm
2.401904000 GHz

1Pk

Max 0 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

Span 6.0 MHz

Date: 20.JUL.2013 14:12:22

Middle Channel

Offs 0.50 dB “ RBW 3 MHz
* Att 30 dB “VBW 3 MHz
Ref 10.00 dBm “ SWT 5ms

M1[1]

-2.02 dBm
2.440868000 GHz

1Pk

0 dBm

M1
h 4

Max

,-w«*ﬂf’f

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

Span 6.0 MHz

Date: 20.JUL.2013 14:12:06
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Offs 0.50 dB

*Att 30 dB

1Pk
Max

Ref 10.00 dBm

“ RBW 3 MHz
“VBW 3 MHz M1i[1] -0.36 dBm
" SWT 5ms 2.479988000 GHz

Page 51 of 87

Upper Channel

0 dBm

L]
JfGEE%

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBr|n

-80 dBm

CF 2.48 GHz

Span 6.0 MHz

Date:

20.JUL.2013
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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 = 100KHz , Span = 6MHz. Sweep = auto;

Detector Function = Peak. Trace = Max hold.

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

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

Submit this plot.
13.2 Test Result:

Modulation Test Channel Separation (MHz)
Lower 1.006
GFSK Middle 1.006
Upper 1.006
Lower 1.006
Pi/4DQPSK Middle 1.006
Upper 1.006
Lower 1.014
8DPSK Middle 1.006
Upper 1.006

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 0.50 dB * RBW 100 kHz
*Att 30 dB “VEW 100 kHz Di[1] -0.12 dB
Ref 10.00 dBm SWT S5ms -1.006000000 MHz
Mi[1] -3.53 dBm
1Pk " 2.402835300 GHz
Mag 0 dBm o1 /‘N\
-10 dB.|.| / ,\\ /
=20 dBm // . \\
-30 dD.l.. f, \\ﬂ
ey P
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.4025 GHz Span 4.0 MHz|
dat 20 11 013 557
Middle Channel
Offs 0.50 dB * RBW 100 kHz
*Att 30dB “VEBW 100 kHz Di[1] -0.07 dB
Ref 10.00 dBm SWT S5ms -1.006000000 MHz
Mi[1] -1.63 dBm)
17k | yam o M1 2.441843300 GHz
Max f-/\.r\ /K-r\.,\
-10 dBm

-20 dD.l.. / / \\
ol / N\
M s

-50 dBm

-60 dB.I..

-70 ds.l..

-80 ds.l..

CF 2.4415 GHz Span 4.0 MHz|
Jate: 20.JUL.2013 15:59:31
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Upper Channel
Offs 0.50 dB * RBW 100 kHz
*Att 30 dB “ VBW 100 kHz D1[1] -0.07 dB
Ref 10.00 dBm __ * SWT 5ms -1.006000000 MHz
i1l -0.03 dBm
17k |5 4o D1 1 2.479835300 GHz
NIV
-10 dB.l.. / \\/
-20 dBm
-30 dBm \w
-50 da.l..
-60 ds.l..
-70 dBm
-B0 dBm
CF 2.4795 GHz Span 4.0 MHz]

@: 20,JUL.2013 16:02:26

Modulation: Pi/4ADQPSK

Lower Channel

Offs 0.50 dB * RBW 100 kHz
* At 30 dB  VEW 100 kHz p1[1] -0.09 dB
Ref 10.00 dBm * SWT 5ms -1.006000000 MHz
M1[1] -4.80 dBm
2.402835300 GHz
1PK | 5 4gm - =
Max D1
1048 AN A
'l" /\/‘ S P
-20 dBm /
-30 dBm /
-40 dBm
“\,M
-50 dB.I..
-60 dB.l..
-70 dBm
-B0 dBm
CF 2.4025 GHz Span 4.0 MHz|
Nat 20 1L.2013 5:58:(
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1Pk
Max

Page 55 of 87

Middle Channel

Offs 0.50 dB * RBW 100 kHz
“ Att 30 dB “ VBW 100 kHz Di1[1] -0.04 dB
Ref 10.00 dBm * SWT Sms -1.006000000 MHz
M1[1] -2.84 dBm
" 2.441843300 GHz
0 dBm L7}
-10 ds.l.. / ’/‘V\’ = jm\"“* \
-20 dBm
-30 dBm / \A‘
0 dBm v
-50 dB.I..
-60 dB.l..
-70 dBm
-80 dBm

CF 2.4415 GHz

Span 4.0 MHz]

1Pk
Max

Upper Channel
Offs 0.50 dB * RBW 100 kHz
*Att 30dB “VEBW 100 kHz Di[1] -0.03 dB
Ref 10.00 dBm SWT S5ms -1.006000000 MHz
Mi[1] -1.14 dBm,
o1 M1 2.479843300 GHz
0 dBm 'f\x

N

-10 dB-l-. /
-20 dBm

\

-30 dBm
ot

Sl

o

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4795 GHz

Span 4.0 MHz]
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB * RBW 100 kHz
Attt 30dB *VBEW 100 kHz M1[1] -4.81 dBm
Ref 10.00 dBm * SWT 5ms 2.402843300 GHz
D1[1] -0.11 dB|
-1.014000000 MHz
1Pk 0 dBm ot
Hax ?6‘\@ f(N\
-10 ds.l.. v s
=20 dBm / \
=30 dBm f
-40 dBm S \‘W
-50 dBuI..
-60 dBul..
-70 dBm
-B0 dBm
CF 2.4025 GHz Span 4.0 MHz|
dat 20 IL.201 5:58 i
Middle Channel
Offs 0.50 dB * RBW 100 kHz
“ Att 30 dB “WVEW 100 kHz Di[1] -0.06 dB
Ref 10.00 dBm * SWT 5ms -1.006000000 MHz
Mi[1] -2.86 dBm
1Pk M 2.441843300 GHz
Max | © 9B™ ﬁﬂL /_/(J\/\-

=

-10 dB-l-. /
-20 dBm

5

\

o

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.4415 GHz

Span 4.0 MHz]
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Upper Channel
Offs 0.50 dB “ RBW 100 kHz
*Att 30 dB “ VBW 100 kHz M1[1] -1.15 dBm
Ref 10.00 dBm _ * SWT 5ms 2.479843300 GHz
Di[1] -0.02 de
19k [ 4o 01 M1 -1.006000000 MHz
Max m ﬁ‘f\/\—_\_ﬂj/\w\"
-10 ds.l.. /f“"’ "\\\
-20 dBm
-30 dBm
Y&ﬂ.»dﬁ!f'/{ WV
-50 da.l..
-60 ds.l..
-70 dBm
-B0 dBm
CF 2.4795 GHz Span 4.0 MHz]
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14 Number of Hopping Frequency

Test Requirement: FCC CFRA47 Part 15 Section 15.247

Test Method: DA 00-705

Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the
2400-2483.5 MHz band shall use at least 15 channels.

Test Mode: Test in hopping transmitting operating mode.

14.1 Test Procedure:

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

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

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

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

Total Channels are 79 Channels.
Modulation: GFSK

Offs 0.50 dB RBW 1 MHz

Att 30 dB VBW 1 MHz Mi[1] -3.17 dBm

Ref 10.00 dBm SWT 5ms 2.402030000 GHz
M2[1] 0.26 dBm

2.480140000 iz

\
|

1Pk
Max

CF 2.441 GHz Span 86.0 MHz|
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Modulation: Pi/4DQPSK

Page 59 of 87

Offs 0.50 dB * RBW 1 MHz
* Att 30 dB “ VBW 1 MHz Mi[1] -4.72 dBm
Ref 10.00 dBm SWT S5ms 2.402030000 GHz
M2[1] -0.91 dBm
2.480140000 BHz
1PK | 5 48m ¥
Max y A 1" \
dB.|.| \
-20 dBm ‘
-80 dBm \
0 dBm =
-50 dBulu
-60 dBulu.
-70 dBm
-80 dBm

CF 2.441 GHz

Span 86.0 MHz|

e@: 20.JUL.2013 14:13:57

Modulation: 8DPSK

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz M2[1] -0.95 dBm
Ref 10.00 dBm __ * SWT Sns 2.480140000 GHz
M1[1] -4.54 dBm
19k [ o g 2.402030000 Bz
Max | 014Bm : \
ds.l.. l
-10 dBm l
-B0 dBm \
0 dBm o]
-50 dB.I..
-60 ds.l..
-70 dBm
-B0 dBm

CF 2.441 GHz

Span 86.0 MHz|

Date: 20,JUL.2013 14:13:20
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15 Dwell Time

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

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

15.1 Test Procedure:

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

2.Set spectrum analyzer span = 0. centred on a hopping channel;

3.Set RBW = 1MHz and VBW = 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).
15.2 Test Result:

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

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

DH5 Packet permit maximum 1600 / 79 / 6 hops per second in each channel (5 time slots RX, 1 time slot TX).
DH3 Packet permit maximum 1600 / 79 / 4 hops per second in each channel (3 time slots RX, 1 time slot TX).

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

So, the Dwell Time can be calculated as follows:

Data Packet Dwell Time(s)
DH5 1600/79/6*31.6*(MkrDelta)/1000
DH3 1600/79/4*31.6*(MkrDelta)/1000
DHA1 1600/79/2*31.6*(MkrDelta)/1000
Remark Mkr Delta is single pulse time.
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Modulation Data Packet Channel pulse Dwell Limits(s)
time(ms) Time(s)
lower 0.436 0.140 0.4
DH1 middle 0.416 0.133 0.4
upper 0.420 0.134 0.4
lower 1.690 0.270 0.4
GFSK DH3 middle 1.684 0.269 0.4
upper 1.696 0.271 0.4
lower 2.938 0.313 0.4
DH5 middle 2.954 0.315 0.4
upper 2.946 0.314 0.4
lower 0.444 0.142 0.4
DH1 middle 0.440 0.141 0.4
upper 0.440 0.141 0.4
lower 1.696 0.271 0.4
Pi/4ADQPSK DH3 middle 1.684 0.269 0.4
upper 1.696 0.271 04
lower 2.970 0.317 0.4
DH5 middle 2.930 0.313 0.4
upper 2.938 0.313 0.4
lower 0.432 0.138 0.4
DH1 middle 0.424 0.136 0.4
upper 0.436 0.140 0.4
lower 1.690 0.270 0.4
8DPSK DH3 middle 1.690 0.270 0.4
upper 1.690 0.270 0.4
lower 2.930 0.313 0.4
DH5 middle 2.930 0.313 0.4
upper 2.938 0.313 0.4
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Modulation:GFSK

Data Packet:DH1,Lower channel

®

Offs 0.50 dB * REBW 1 MHz
*Att 30 dB *VBW 1 MHz D1[1] 1.26 dB
Ref 10.00 dEBm * SWT 2ms 436.000000000 ps
M1[1] -51.24 dBm
796.000000000 ps
1Pk 0 dBm B
View
r
-10 dBm
-20 dBm
-30 dBm
-40 dBm

-60 dBm

gl

-70 dBm

-80 dBm

CF 2.402 GHz

200.0 ps/

Date: 20.JUL.Z013

14:359:19

Data Packet:DH1,Middle channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 2ms

D1[1] 1.04 dB

416.000000000 ps

1Pk 0 dBm

M1[1] -51.33 dBm

816.000000000 ps

View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

é
==

At ks b s

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

200.0 ps/

Date:
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Data Packet:DH1,Upper channel

®
Offs 0.50 dB * RBW 1 MHz
* Att 30 dB * VBW 1 MHz D1[1] -1.95 dB
Ref 10.00 dBm  * SWT 2ms 420.000000000 ps
M1[1] -48.00 dBm

760.000000000 ps
1Pk 10 dpm - =
View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

B

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 200.0 ps/

Date: Z0.JUL.2013 14:41:04

Data Packet:DH3,Lower channel

®
Offs 0.50 dB *RBW 1 MHz
* Att 30 dB +VBW 1 MHz D1[1] -0.31 dB
Ref 10.00 dBm  * SWT 3ms 1.690000000 ms
M1[1] -49,47 dBm

796.000000000 ps
1Pk 10 dpm L
View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 300.0 ps/

Date: 2Z0.JUL.2013 14:47:12
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Data Packet:DH3,Middle channel

Offs 0.50 dB * RBW 1 MHz
*Att 30dB *VBW 1 MHz D1[1] 0.94 dB
Ref 10.00 dBm * SWT 3ms 1.684000000 ms

M1[1] -49.19 dBm
1Pk 598.000000000 ps

View 0 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 300.0 ps/

Date: 20.JUL.2013 14:47:45

Data Packet:DH3,Upper channel

Offs 0.50 dB * RBW 1 MHz
*Att 30dB *VBW 1 MHz D1[1] -0.26 dB
Ref 10.00 dBm * SWT 3ms 1.696000000 ms

M1[1] -48.95 dBm

604,000000000 ps
1Pk 0 dBm S Inasan -
Clrw

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 300.0 ps/

Date: Z0.JUL.2013 14:48:40
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Data Packet:DH5,Lower channel

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

2.25 dB
2.938000000 ms

M1[1]

1Pk 426.000000000 ps

0 dBm

-49.46 dBm

View

-10 dBmr

-20 dBm

-30 dBmr

-40 dBrr

il
S5G Bm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 400.0 ps/

Date: 20.JUL.2013 15:34:16

Data Packet:DH5,Middle channel

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

0.63 dB
2.954000000 ms

M1[1]

1Pk 578.000000000 ps

0 dBm

-48.07 dBm

View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

S5G - H

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 400.0 ps/

Date: 20.JUL.2013 15:34:52
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1Pk
Clrw

“Att 30dB
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Data Packet:DH5,Upper channel

Offs 0.50 dB * RBW 1 MHz
*VBW 1 MHz

* SWT 4ms

D1[1]
Ref 10.00 dBm

2.946000000 ms

1.77 dB

M1[1]

0 dBm -

802.000000000 ps

-49,06 dBm

-10 dBm

-20 dBm

-30 dBm

-40 dBm

Y

-50 )

T

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 400.0 ps/

Date:

®

1Pk
View

20.JUL. 2013 15:35:25

Modulation: Pi/4DQPSK

Data Packet:DH1,Lower channel

Offs 0.50 dB
Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 2ms

D1[1]

444,000000000 ps

0.82 dB

M1[1]

0 dBm

828.000000000 ps

-50.58 dBm

iy
-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 200.0 ps/

Date:
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®

Offs 0.50 dB * RBW 1 MHz
“Att 30 dB *\BW 1 MHz D1[1] _2.45 dB
Ref 10.00 dBm * SWT 2ms 440.000000000 ps
M1[1] -50.77 dBm
1Pk | o yem 820.000000000 ps
View ' D — |
-10 dBm
-20 dBm
-30 dBm
-40 dBm

Page 67 of 87

Data Packet:DH1,Middle channel

-60 dBm

st

ki

-70 dBm

-80 dBm

CF 2.441 GHz

200.0 ps/

Date:

®

20.JUL. 2013

14:42:28

Data Packet:DH1,Upper channel

Offs 0.50 dB

*Att 30dB

1Pk

View

Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 2ms

D1[1] 0.58 dB

440.000000000 ps

0 dBm

M1[1] -50.26 dBm

796.000000000 ps

-10 dBm

B

e

-20 dBm

-30 dBm

-40 dBm

-60 dBm

MMMMWMM

I RTENRE Y

-70 dBm

-80 dBm

CF 2.48 GHz

200.0 ps/

Date:

20.JUL. 2013
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Offs 0.50 dB
*Att 30dB

Ref 10.00 dBm
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Data Packet:DH3,Lower channel

* RBW 1 MHz
*VBW 1 MHz
* SWT 3ms

D1[1] 0.75 dB

1.696000000 ms

1Pk 0 dBm

M1[1] -50.38 dBm

640.000000000 ps

View

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

300.0 ps/

Date:

20.JUL. 2013

15:30:29

Data Packet:DH3,Middle channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 3ms

D1[1] -0.95 dB

1.684000000 ms

1Pk 0 dBm

M1[1] -47.26 dBm

766.000000000 ps

View

-10 dBm

L e -

",

-20 dBm

-30 dBm

-40 dBm

-5

-60 dBm

M

=

ilhygtngg

-70 dBm

-80 dBm

CF 2.441 GHz

300.0 ps/

Date:

20.JUL. 2013
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Data Packet:DH3,Upper channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 3ms

D1[1] 1.85 dB

1.696000000 ms

1Pk 0 dBm

M1[1] -50.65 dBm

568.000000000 ps

View

-10 dBm

P e

-20 dBm

-30 dBm

-40 dBm

d

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

300.0 ps/

Date:

20.JUL. 2013

14:49:1¢

Data Packet:DH5,Lower channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 4ms

D1[1] -0.63 dB

2.970000000 ms

1Pk 0 dBm

M1[1] -48.24 dBm

570.000000000 ps

View

-10 dBm

hd i A R

L

-20 dBm

-30 dBm

-40 dBm

M

B

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz

400.0 ps/

Date:

20.JUL. 2013
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Data Packet:DH5,Middle channel

®

Offs 0.50 dB *RBW 1 MHz
+ Att 30 dB FVBW 1 MHz M1i[1] -50.33 dBm
Ref 10.00 dBm FESWT 4nms 306.000000000 ps
D1[1] 3.61 dB
2.930000000 ms
1Pk 0 dBm
View S PO A T e o
1
- I
=60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz 400.0 ps/
Date: 20.JUL.2013 15:36:34

Data Packet:DH5,Upper channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 4ms

D1[1]

1.02 dB
2.938000000 ms

1Pk 0 dBrps

M1[1]

-49,06 dBm
298.000000000 ps

View [

-10 dBm

-20 dpm

-30 dBm

-40 dpm

!|
S5G %Blr

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz

400.0 ps/

Date: 20.JUL.Z20132 15
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Modulation: 8DPSK

Data Packet:DH1,Lower channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 2ms

D1[1] 0.64 dB

432.000000000 ps

1Pk 0 dBm

M1[1] -50.75 dBm

748.000000000 ps

View

-10 dBm

e e

-20 dBm

-30 dBm

-40 dBm

-60 dBm

by

-70 dBm

-80 dBm

CF 2.402 GHz

200.0 ps/

Date:

20.JUL. 2013 14:

Data Packet:DH1,Middle channel

Offs 0.50 dB
*Att 30dB
Ref 10.00 dBm

* RBW 1 MHz
*VBW 1 MHz
* SWT 2ms

D1[1] 0.18 dB

424,000000000 ps

1Pk

M1[1] -51.25 dBm

828.000000000 ps

View 0 dBm

-10 dBm

PRl

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz

200.0 ps/

Date:
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Data Packet:DH1,Upper channel

Offs 0.50 dB * RBW 1 MHz
* Att 30 dB * VBW 1 MHz D1[1] 1.77 dB
Ref 10.00 dBm  * SWT 2ms 436.000000000 ps
M1[1] -50.30 dBm
1Pk 748.000000000 ps

View 0 dBm Fian 20 e

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 200.0 ps/

Date: Z0.JUL.2013 14:46:02

Data Packet:DH3,Lower channel

Offs 0.50 dB * RBW 1 MHz
*Att 30dB *VBW 1 MHz D1[1] 1.96 dB
Ref 10.00 dBm * SWT 3ms 1.690000000 ms

M1[1] -50.87 dBm

736.000000000 ps
1Pk 10 dpm L
View

I e S e o aavent g L g Ve

-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 300.0 ps/

Date: 2Z0.JUL.2013 15:31:14
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Data Packet:DH3,Middle channel

®
Offs 0.50 dB * RBW 1 MHz
*Att 30dB *VBW 1 MHz M1i[1] -49.49 dBm
Ref 10.00 dBm * SWT 3ms 592.000000000 ps
D1[1] -0.50 dB

1.690000000 ms
1Pk 10 dpm

View WWWW et
-10 dBm

-20 dBm

-30 dBm

-40 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 300.0 ps/

Date: 20.JUL.2013 15:32:51

Data Packet:DH3,Upper channel

®
Offs 0.50 dB “RBW 1 MHz
“Att 30dB “VBW 1 MHz D1[1] 0.51 dB
Ref 10.00 dBm *SWT 3ms 1.690000000 ms
M1i[1] -47.89 dBm
1Pk 610.000000000 ps
View 0 dBm -»—-1 m A AR AR PYTNT WENTRPIE TRETITINE FTERE

-10 dBm

-20 dBm

-30 dBm

-40 dBm

sl sy byl

5G g '
|

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 300.0 ps/

Date: 20.JUL.2013 15:3:
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Data Packet:DH5,Lower channel

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

0.11 dB
2.930000000 ms

M1[1]

1Pk 0 dBm

-46.98 dBm
794,000000000 ps

View

-10 dBm

I e L Al gt M et AL L

-20 dBm

-30 dBm

-40 dBm

o P

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 400.0 ps/

Date: 20.JUL.2013 15:37:43

Data Packet:DH5,Middle channel

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

-1.14 dB
2.930000000 ms

M1[1]
1Pk 14 ggm

-48.47 dBm
610.000000000 ps

View e 1 Ao At

-10 dBm

b it Wb oo b o i,

-20 dBm

-30 dBm

-40 dBm

M

=

=161 - 1

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz 400.0 ps/

Date: 20.JUL.2013 15:38:22
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Data Packet:DH5,Upper channel

Offs 0.50 dB * RBW 1 MHz
*Att 30dB *VBW 1 MHz D1[1] -0.24 dB
Ref 10.00 dBm * SWT 4ms 2.938000000 ms

M1[1] -47.84 dBm
1Pk 762.,000000000 ps
0 dBm

View T aa A es SETELSS SUIPVE SUShr daaran U

-10 dBm

-20 dBm

-30 dBm

-40 dBm

g S

=161 - I

-60 dBm

-70 dBm

-80 dBm

CF 2.48 GHz 400.0 ps/

Date: 20.JUL.2013 15:38:11
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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 Method KDB 447498 D01 General RF Exposure Guidance v05
Test Mode: The EUT work in test mode(Tx).

17.1 Requiments:

1) The 1-g and 10-g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances

<50 mm are determined by:
[(max. power of channel, including tune-up tolerance, mW)/(min. test separation distance, mm)] « [V

f(GHz)] =<3.0 for 1-g SAR and <7.5 for 10-g extremity SAR where

1.  f(GHz) is the RF channel transmit frequency in GHz

2. Power and distance are rounded to the nearest m\W and mm before calculation

3.  Theresultis rounded to one decimal place for comparison
The test exclusions are applicable only when the minimum test separation distance is <50 mm and for

transmission frequencies between 100 MHz and 6 GHz. When the minimum test separation distance is

<5 mm, a distance of 5 mm is applied to determine SAR test exclusion.

17.2 Test Result

Conducted Source-based time- Minimum test separation
Olge:i ®%1 averaged maximum distance required for the SAR Test Exclusion
conducted output exposure conditions Thresholds(mW)
power(mW)
power(mW) (mm)
1.1117 0.366 5 10

Remark:Duty factor is 32.9%,refer to section 9 for more details.

Calculation formula: Source-based time-averaged maximum conducted output power(mW)

=Conducted peak power(mW)*Duty factor
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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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Constructional Details

19 Photographs

19.1 EUT - External View

At s ]
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Reference No.: WTD13S0705590E
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19.2 EUT - Internal View
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19.3 EUT - RF ModuleView

Nf0688004

e

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




Reference No.: WTD13S0705590E Page 87 of 87

=End of test report=
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