TEST REPORT

FCCID 1 YY9-HE406LLA

Applicant : Bretford Manufacturing, Inc.

Address : 11000 Seymour Ave Franklin Park IL 60131 USA
Manufacturer : BCD China Electronics Manufacturing (Shenzhen) Ltd

: 3/F&5/F, Bldg B2, Xin An No. 3 Industrial Park, Hang Cheng Industrial
Zone, Qian Jin Road, Xi Xiang, Bao An District, Shenzhen, Guangdong,
China 518126

Equipment Under Test (EUT) :

Address

Product Name : PowerSync Station 20 for iPad and iPad mini
Model No. : HE406LL/A
Standards : FCC CFR47 Part 15 C Section 15.247:2012
Date of Test - September 5 ~ 25, 2013
Date of Issue - December 03, 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 Sepcific 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:

Maibeu- shang Tl Shonk

Maikou Zhang / Project Engineer Philo Zhong / Manager

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn Page 1 of 94



Reference No.: WTS13S0907157E Page 2 of 94

2 Test Summary

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
. 15.215¢
20dB Bandwidth PASS
15.247(a)(1)
Maximum Peak Output Power 15.247(b)(1) PASS
Frequency Separation 15.247(a)(1) PASS
Number of Hopping Frequency 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Maximum Permissible Exposure
. 1.1307(b)(1) PASS
(Exposure of Humans to RF Fields)

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



Reference No.: WTS13S0907157E Page 3 of 94

10

11

12

13

14

Contents

Page
COVER PAGE ... iiiiiiiiiiiiiiiiiisisisss s s sssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsnnnssnssssssnnsnsnnsnnnnnns 1
TEST SUMMARY 2
CONTENTS 3
GENERAL INFORMATION 5
4.1  GENERAL DESCRIPTION OF ELU.T ..ottt ettt e ee e e ee e e e ereeeneseneeeeeneeeeeenen 5
4.2 DETAILS OF BLU. T e oottt et et e e e e et e e et e ea e e e s e e e e ereeeneseneseesaeeeaennes 5
4.3 CHANNEL LIS oottt e e e et e et e e e e ae e e e e e e e e e e eeeeeane e 5
B4 TEST FACILITY «ee oottt et et et e et et e e et e et e et e e et e e et e ee e et e e e eeeeeseeeseeaesnesaeesaeeeaesnas 6
4.5 TEST LOCATION ...ttt ettt et et et e et e ee et e et e et e eae e e et e s et eee e et e e e e eaeeeseeeseenesnesaeesaeeeaesanas 6
EQUIPMENT USED DURING TEST 7
5.1 BQUIPMENTS LIST .ottt ettt e e e et e et e eae s e st e sateeaeeee st esaeeeeseeeeaeesaeeeueeneeeesreens 7
5.2 MEASUREMENT UNCERTAINTY ...ouitiititeeeteete et ete e e et eeeeeeaeseeeaeeeaeeeueseesatessteeassetesatesasesaseeseasesseessseesesssesreens 7
5.3 TEST EQUIPMENT CALIBRATION ....ooiuiiiitiiieititeeeeeeeeeeeeeeeeeeteeeeeeeaeesaeeeaeeesaaeeeaaessasessseseseeesseesaseessseessseennnesnes 7
CONDUCTED EMISSION 8
6.1 ELU.T. OPERATION. ... .ottt ettt et ettt e et e et e et et et e et e et e eaeeeaesetesatesateeesetesateseteeeseaseeaeesssenseeseenesreens 8
0.2 EUT SETUP ..ottt ettt et et et e e e et e ae s te st e eateeaeete st esateeaseaeeeatessteseensesanesreans 8
6.3  CONDUCTED EMISSION TEST RESULT ...ttt ettt ettt st et eae e easeeaseasenseenneereans 9
SPURIOUS RADIATED EMISSIONS 11
Tl BUT OPERATION ittt ettt et ettt e eat e et e e et e et e et e e eaa e e eas e e et e eeeeeaeesteesaneeseteesaneesaneas 11
T2 TEST SETUP oottt ettt ettt e et e e et e e e et e et eea e e e e et e e et e et eaeeaaeeateeseeseeetesaeenaeenaesanas 12
7.3 SEPCTRUM ANALYZER SETUP ..ottt ettt et et eat e eae s te et eateeassateeaee et eteeaseeneeeseeseeesesreesseensesnnas 13
T4 TEST PROCEDURE . ......ootiietietteeet ettt ettt ettt et et e e ea e ete st e eateeaseteeateeaee e s eaaeenseesseeseenseersesreesneesesnnas 14
7.5 CORRECTED AMPLITUDE & MARGIN CALCULATION .....cuviiuiieiiieeeieeeeeeeteeeeeeteeeeeeeeeeeenseesseeseenseensesneesseensesnnas 14
7.6 SUMMARY OF TEST RESULTS ...ttt eeeeee et ee e e e e eee et eeee e eeeaeesateeae e eeeaeeeseeeneesesaeeeseeeseeesesreenaeenaesanes 15
SPURIOUS RF CONDUCTED EMISSIONS FROM OUT OF BAND 23
8.1 TEST PROCEDURE. ...t eeteeeeeeeeeee et et et e e e e e e et e et e e e s eee st eseeeeee et e st esat e et et eeaeeeseeenesasesaseeseeeneeenesnenseensesnes 23
8.2 TEST RESULT oottt ettt e et e e e e et e et et e st e s et eee e et e st esat e et e eesaeeenteeneesesaseaseeeneeesesnenaeenneeanes 23
DUTY CYCLE 33
0.1 TEST PROCEDURE ...t eeteeeeeeeeee et ee e e e e e e e et e et eeaeseee st eseeeese st e st esateeee e eeeaeeeseeanessesaseaseeeneseneseenseesseeanes 33
0.2 TEST RESULT ettt et e e et et e e e e e st e et e ee e et e et eeateee e e ee e e eeneeeneesesaeeaneeeneeenesnenaeenneeanes 33
BAND EDGE MEASUREMENT 35
10.1 TEST PROCEDURE .....ooiutiitteiteeeee ettt et et ettt eat e et et e eat e et s eas et e eas et s enaeeaseersessseseeasesetesnsensesneesaeeseeanes 35
10.2 T E ST RESULT ettt ettt e et et et e et et et et esat e et eee e et eeateeae e seeas e et e eeseesesaeesseeeaeeseseeenaeeneeeeesaeenaeenns 36
20 DB BANDWIDTH MEASUREMENT 40
11.1 T E ST PROCEDURE: .....tetteee et et et e e et e e et et st eeeteeeteee e et eeeteese e s eeaeeeseeeseeeseseseseeeneeeenesetesaeeneeeeeeseenaeenes 40
11.2 B ST RESULT ettt e e et e et e et e et e ee et esat e e et e e e et eee e eene e se e s eeseeeseenesnesseeeseeeneneenaeeneeeenesaeenaeenes 40
MAXIMUM PEAK OUTPUT POWER 46
12.1 T E ST PROCEDURE: .....ttetteee et et e e e te et eeeeeeee st e st eeet e e e et eesteeseeesesaseeseeeseeeseseesseenseeeseseesaeeneeeeeeseenaeenns 46
12.2 B ST RESULT ettt e e et e e et e et eeae e e st e eat e e et e e e et eeateene e s e e s eeseeeseene s e esseeeseeeneseeenneenseeeeeneenneenes 46
HOPPING CHANNEL SEPARATION 52
13.1 TEST PROCEDURE: ......oitiieteetteet ettt et et ettt eat e et et e eat e et s eaeeaseeas et s easeeasesrsessseseersesetesseesesnsesaeesesanes 52
13.2 T E ST RESULT ettt ettt e et e e et e et e et e ee st eeat e et e e e et eea e e ae e s e e s eese e s e e neeeeenaeeneeeneneeenaeeneeeeesaeenaeenes 52
NUMBER OF HOPPING FREQUENCY 58

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



Reference No.: WTS13S0907157E Page 4 of 94

14.1 TEST PROCEDURE: ...ttt ettt ettt e e et e e et e et et e e e et e e e e e e st e saeeeaeeeaestesateeeeeeeeseesanenes 58
14.2 TE ST RESULT ettt ettt ettt et e e et e e et e et et e e et e et e e e et e st e ea e eeaeseaesetesaeeeeeseesaeenanenns 58
15 DWELL TIME 60
15.1 TEST PROCEDURE: ...ttt e et et e e et e et e et e ae e e et e et e e ae e ae st e eaeeeaeseaestesaeeeeeeeeesanesanenes 60
15.2 TE ST RESULT ettt ettt et ettt et et e et e e et e e saa e e eaa e e easeeaeesaee st e e seteesaaeesaaeesaaeenes 60
16 ANTENNA REQUIREMENT 76
17 RF EXPOSURE 77
17.1 REQUIMENTS: ettt et e et et e et e et e e e e e e e et e et e e e e e eeeeeeaeeeenes 77
17.2 THE PROCEDURES / LIMIT .ottt ettt et et e e et e et e ee e e e e e e e e e e eeeseesaeeeaeeenestesaeeeeeeeeeseenanenns 77
17.3 MPE CALCULATION IMETHOD. ...ttt ettt ettt e e et eeeeeeaee e 78
18 PHOTOGRAPHS - TEST SETUP 79
18.1 CONDUCTED EMISSIONS ...ttt e ettt e et e e et e e e e eaeeeenas 79
18.2 RADIATED EMISSION ...ttt ettt ettt et e eee e e et e et e aeeeaesee st eeaeeeaeseaesnennas 79
19 PHOTOGRAPHS - CONSTRUCTIONAL DETAILS 81
19.1 BUT — EXTERNAL VIEW ...ttt ettt e e ettt e e e e et e e e eaeeeee et eeaeeeaesneseesaeeeneenas 81
19.2 BEUT= INTERNAL VIEW ...ttt ettt et et ettt et et e e e et e st e et st e e eaeeseteesaeeenneas 84
19.3 WIFTIMODULE VIEW ...t ettt ettt ettt e e st ea e ea e s eae st e saeesaeeaesaeesenenns 92
19.4 BT MODULE VIEW ...ttt ettt ettt st et ea et e e et e e et et e eaaeeeteesteeneesesanesaeesneesesanas 93

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



Reference No.: WTS13S0907157E

4.1

Page 5 of 94

General Information

General Description of E.U.T.

Product Name

: PowerSync Station 20 for iPad and iPad mini
: HE406LL/A

Model No.

Model Description

Operation Frequency

Type of Modulation

Antennai

nstallation

4.2 Details of E.U.T.

Technical Data

4.3 Channel List

: N/A

: 2402MHz ~ 2480MHz, 79 channels in total, separated by 1MHz

: GFSK, Pi/4ADQPSK, 8DPSK

: Ceramic antenna

: Input:125 VAC, 3A (Max), 60Hz
Output: 5V, 2.4A per USB port

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 - -

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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4.4 Test Facility
The test facility has a test site registered with the following organizations:

. IC — Registration No.: 7760A-1
Waltek Services(Shenzhen) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration 7760A, July 12, 2012.

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

4.5 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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Equipment Used during Test

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 Sep.21,2012 |Sep.20,2013
2. LISN R&S ENV216 101215 Sep.21,2012 |Sep.20,2013
3. Cable Top TYPE16(3.5M) |- Sep.21,2012 |Sep.20,2013
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 |Sep.21,2012  [Sep.20,2013
Active Loop Antenna _ [Beijing Dazhi ZN30900A - Sep.21,2012  |Sep.20,2013
3. ;:'t‘;?]zoadba”d SCHWARZBECK |VULB9163 336 Sep.21,2012  |Sep.20,2013
4. i;?:g;ga”d Horn SCHWARZBECK |BBHA 9120D |667 Sep.21,2012  |Sep.20,2013
5, 2;‘;::;12""”" Horn SCHWARZBECK |BBHA 9170  |399 Sep.21,2012  |Sep.20,2013
Broadband COMPLIANCE
6. Preamplifier DIRECTION PAP-1G18 2004 Sep.21,2012  |Sep.20,2013
7. |Broadband SCHWARZBECK |BBV 9718  [9718-148  |Sep.21,2012 [Sep.20,2013
Preamplifier
8. Cable Top EW02014-7 - Sep.21,2012  |Sep.20,2013
9. Cable Top TYPE16(13M) |- Sep.21,2012 |[Sep.20,2013
10. DC POWER SUPPLY |LWDQGS PS-303D Sep.21,2012  |Sep.20,2013
11. Humidity Chamber GTH-225-40-1P IAA061213 Sep.21,2012 |[Sep.20,2013
ROHDE &
12.  |Sepctrum Analyzer SCHWARZ FSL6 100959 Sep. 21,2012 |Sep. 20, 2013
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
Bandwidth +1.5x10°
RF Power +1.0dB
RF Power Density +2.2dB
Temperature 1 °C
DC Source +0.05%
+5.03 dB
. o (Bilog antenna 30M~1000MHz)
Radiated Emissions test 474 dB
(Horn antenna 1000M~25000MHz)
gor.‘d“.Cted Spurious +3.64dB (150kHz~30MH?z)
missions test
5.3 Test Equipment Calibration

Waltek Services (Shenzhen) Co.,Ltd.

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.

http://www.waltek.com.cn




Reference No.: WTS13S0907157E Page 8 of 94

6 Conducted Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207
Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Class: Class B

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

56 dBuV between 0.5MHz & 5MHz
60 dBpV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth) Quasi-
Peak & Average if maximised peak within 6dB of Average
Limit
6.1 E.U.T. Operation
Operating Environment:
Temperature:25.5 °C
Humidity: 51 % RH
Atmospheric Pressure:1010 mbar
EUT Operation:

The test was performance on bluetooth transmission mode, the test data shown in the report.
The EUT was tested according to ANSI C63.4:2003. The frequency Sepctrum from 150kHz to
30MHz was investigated.

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

6.2 EUT Setup

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

0.4m
D R REEEE >|
o EUT Receiver |— PC System

’ ] [ 1] T
0.8m

- 1] A4
1
:50Q Terminator =

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.

Live line:

B0 dbuy | o . . . .
: : bl bl : : : b Limit: ~ —
: i Lo i i i i AVG —
60 : SRR ; ; ’ : :
5 EEINEE A l 5 5
o — B |
5 : Lol : : | 5 5
L i Z P i i i ' i
ao (R
o I | : peak
o, IRFIRN | nl T
30 i f----1 8- ] [ of 4
VL ot N 3 [ e
20 A i il]sJ il lﬂu‘v«ll L|J| ' Ill“\"w a’ﬁ'wﬁ :rs .'
N A fhy *J‘|
10 L j..,JJ'?...'-.&..JE‘"J § ‘h',_L_________ V"w ﬁL‘m
o0 ' P : : L :
0.150 0s 5 W0 MHz
Freq. Reading | Factor | Result | Limit [Margin
No- | MHz) | (dBuv) | (dB) | (dBuv) | dBuv |(@By | Petector| Femark
1 0.2133| 3268 984 | 4252 | 6305 |-2053] QP
2 0.2133] 27.99 984 | 37.83 | 53.05 |-15.22| AVG
3 0.6460| 20.92 994 | 3086 | 56.00|-25.14] QP
4 0.6460| 17.21 994 | 27.15 | 46.00 |-18.85] AVG
5 12660 22.81 | 10.00 | 32.81 | 56.00 |-23.19] QP
3 12660 1508 | 10.00 | 25.08 | 46.00 |-20.92| AVG
7 24180 2335 | 10.01 | 3336 | 56.00 |-2264] QP
8 24180 1572 | 10.01 | 25.73 | 46.00 |-2027| AVG
9 8.1499| 3219 | 1038 | 4257 | 60.00 |-1743] QP
10 8.1499| 1223 | 10.38 | 22.61 | 50.00 |-27.39] AVG
11 18.6417| 19.861 | 11.12 | 3093 | 60.00 |-29.07| QP
12 18.6417| 10.87 | 11.12 | 2199 | 50.00 |-28.01] AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Neutral line:
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10 AL R

ILlﬁakgla'

g0.n dBII.IV : : : : : _

70 -------T--------:------r----1-------€--1---------------------E---------?----------?-------1---?--------------------E---------

30 Il | | I||I||'f '||| : |R|| : Flﬂl?-\‘t.-’G
20 J"‘U H I| | | ]ﬂ\ w{# "‘W[ : |’"

0.0 ; ; ;
0150 05 5 nn MHz
o | o] e | et | ot et e e
1 0.2139| 2890 9.84 38.74 63.05 | -24.31( QP
2 0.2139| 24.09 9.84 33.93 53.05 | -19.12] AVG
3 0.6460| 2352 9.94 33.46 56.00 | -2254( QP
4 0.6460| 21.60 9.94 31.54 46.00 [ -14.46| AVG
5 1.1855| 2767 10.00 3767 56.00 | -18.33] QP
(2] 1.1855| 2468 10.00 3468 4600 | -11.32] AVG
7 24730 26.12 10.02 36.14 56.00 | -19.86( QP
8 24780 2089 10.02 30.91 46.00 [ -15.09] AVG
9 11.9539 | 27.80 10,66 38.46 60.00 | -21.54 QP
10 11.9539 19.11 10.66 2977 50.00 | -20.23] AVG
11 291020 3061 12.18 4279 EO.00 [-17.21] QP
12 291020 20.25 12.18 3243 ED.00 [ -17 57 AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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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
Measurement Distance: 3m
Limit:
Frequency Field Strength Field Strength Limit at 3m Measurement Dist
(MHz) uV/m Distance uV/m dBuV/m
(m)
0.009 ~ 0.490 | 2400/F(kHz) 300 10000 * 2400/F (kHz) 20log®**FkH2) 4+ 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F (kHz) 20log*0%FkH2) 4 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:1008 mbar

EUT Operation: The test was performed in BT transmission mode, and the data is show in the
report.

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

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

The test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber

Turn Table From 0° to 360°

Turn Table

ombining
NEelWOrkK

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

Semi-anechoic 3m Chamber

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

ompining
Netwo

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

Semi-anechoic 3m Chamber

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

| €-mmmmmmm e T >
A
0.8m: Turn Table
v
| ]
—

ombining
NEelWOrK

7.3 Sepctrum Analyzer Setup

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

Below 30MHz
Sweep Seped .....veviiiiiiiiiee e Auto
IF Bandwidth.........coooviieiiiiieieiiee e 10KHz
Video Bandwidth............ccceeeiiiiiiicieee, 10KHz
Resolution Bandwidth..........ccccccovvviiinnnnnnn. 10KHz
30MHz ~ 1GHz
Sweep Seped .....eeeiiiiiiiiiieeeee e Auto
IF Bandwidth........cocoociiiiiiiiieecee e 120 KHz
Video Bandwidth............cccceeeviiiiiiiee 100KHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode ...........cccccevueeee. Normal
Resolution Bandwidth...............ccccnen. 100KHz
Above 1GHz
Sweep Seped .....ceeviiiiiiii Auto
IF Bandwidth........coooviiiiiiiii e 120 KHz
Video Bandwidth...........ccccoooiiiiis 3MHz
Quasi-Peak Adapter Bandwidth .................. 120 KHz
Quasi-Peak Adapter Mode .............cccuuuee. Normal
Resolution Bandwidth ..., 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.
http://www.waltek.com.cn
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7.6 Summary of Test Results

Page 15 of 94

Test Frequency :Below 30MHz

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

Test mode: Bluetooth linking mode

Antenna polarization: Vertical

[HIR1] db ¥ 'm
! ! ! ! ! E Limil: —
o i i s I
» . =
|é —
“ ] — T N
— | - .;
o : ;
0.0 i ; ; ; -
201000 40 50 &0 7O &0 Jod 400 500 GO0 F0O0 70000 MHz
Freq. Reading | Factor Result Limit  [Margin| 50| Remark
No- | MHz)  |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) || T
1 327544 16.05 16.61 32 66 4000 | -7.34 apP
2 709536 1836 9.82 2818 4000 |[-11.82| QP
3 189.1076| 14.02 13.60 2762 4350 [-15.88[ QP
4 32372501 968 18.18 27.86 46.00 (-18.14f aP
5 3778481 959 19.44 29.03 46.00 [-16.97( QP
G 9895146 1.78 2980 31.58 h4.00 ([-2242( aP
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Antenna polarization: Horizontal

Page 16 of 94

GO0 dHY/m
! ! ! Lamil= —
' ' ' M angin: —_
2
i [ ] ! IR
“ | B | R
: | ; I
. 1T R B - - - B
2 Lo 5 ; ;
" : : ; P
10 , e B B B : B
0.0 : ; : : P
J0.000 40 50 60 J0 @0 00 400 500 GO0 400 10000 MHz
Freq. Reading | Factor Result Limit  [Margin Detector | Remark
Noo | MHz)  |(@Buvim)| (@B) |(dBuVim)|(@Buvim)| (a8) | P |
1 326395 10.26 16.62 26.88 40.00 |-13.12| QP
2 47.3688| 11.48 14.68 26.16 40.00 |-13.84] QP
3 1231815 14.70 11.66 26.36 4350 |-17.14] QP
4 2222807 10.60 1565 26.25 46.00 |-19.75| QP
5 411.0925| 5.19 20.76 2595 46.00 |-20.05| QP
] 542.0180| 1.58 30.86 32.84 46.00 |-13.16] QP
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Test Frequency: 1GHz ~ 18GHz

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

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

Test mode: transmitting at lower channel

Antenna polarization: Vertical

959  diuW/m
Limit:
7 i i ! !
1 ! ! ! !
&F ; ' H \ H
7 ? E :
’
21 : ; : ; :
1000. 0000 200,00 4400.00 G100, 00 FR00.an 9500.00 1120000 1290000 1460000 163000012000 00MHz
Freq. Reading | Factor Result Limit |Margin| oo 4| Remark
Noo | (MHz)  |(@Buvim)| (@B) |(dBuVim)|(dBuvim)| (@8) | == | T
2402.000| 8354 -15.58 67.96 74.00 | 6.04 | peak
2 4804.000) 4375 -11.97 31.78 T74.00 |-42.22| peak
3 14413.000| 43.10 0.41 4351 7400 |-30.49| peak
Remark: the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4804.000 -9 22.78 54.00 -31.22 AV
3 14413.000 -9 34.51 54.00 -19.49 AV

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

Page 18 of 94

959  dBuW/m
! ! ! ! Limik: —_—
a7 i R 4 I Mg —
7 i i ! !
67 =
57 - - - - - S - R
47
17
27
17
T i i i i
; | ; ;
1000.0000 2700.00 440000 G100.00 720000  9500.00 11200000 12900.00 16200.0013000.00MHz
Freq. Reading | Factor Result Limit  (Margin| po o | Remark

No- I MHz)  [(dBuvim)| (dB) |(dBuvim)|(dBuvim)| (@B) || T

1 2402.000| 81.66 -15.58 66.08 74.00 | -792 | peak

2 4804.000( 4376 -11.97 3179 7400 |-4221| peak

3 14600000 43.28 0.43 4371 74.00 |-30.29| peak

Remark: the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin

No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark

2 4804.000 -9 22.79 54.00 -31.21 AV

3 14600.000 -9 34.71 54.00 -19.29 AV
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Test mode: transmitting at middle channel

Antenna polarization: Vertical

969  dHuw/m

Limil= —_—

77 i i ! i |

b
47

37

2f

17

T

-2 | |
1000.0000 2700.00 4400.00 E100.00 o000 9500.00 120000 1290000 1460000  16300.007T2000.00HHz

No Freq. Reading | Factor Result Limit |Margin

(MHz)  [(dBuVim)| (dB)} |(dBuVim)|({dBuVim)| (dB) Detector | Remark

2441.000( B84.43 -15.70 68.73 7400 | -527 | peak

4882000 44.11 -11.92 3219 74.00 |-41.81| peak

17014000 43.04 0.45 4349 7400 |-30.51| peak

Remark: the marker 1 is the fundamental

Freq. Duty Factor Result Limit Margin
No. (MHz2) (dB) (dBuV/m) (dBuVim) (dB) Detector Remark
2 4882.000 -9 23.19 54.00 -30.81 AV
3 17014.000 -9 34.49 54.00 -19.51 AV
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Antenna polarization: Horizontal
99 di/m . .
: Limilk: —_
o

37

17 |-
7
31 i i i i i
1000.0000 270000 440000 G100.00 780000 950000 1120000 12900.00 1460000  16300.0018000.00HHz
Freq. Reading | Factor Result Limit  |Margin Detector | Remark
No- | MHz)  |@Buvim)| (@B) |(dBuvim)|(dBuvim)| (ag) | P e
1 24410001 79.74 -15.71 64.03 7400 | 997 | peak
2 4882000 39.04 -11.92 2712 7400 |-46.88| peak
3 17745.000( 4117 395 4512 7400 |[-2B.88| peak
Remark: the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz2) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4882.000 -9 18.12 54.00 -35.88 AV
3 17745.000 -9 36.12 54.00 -17.88 AV
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Test mode: transmitting at upper channel

Antenna polarization: Vertical

959 db u¥/m
Limik: —_—
7 i i ! ! i
1
67 y
37
17
r | | | | |
; - -
1000.0000 2700.00 440000  GI0OD.00  7E0000 9500000 1120000 12900.00 1460000  16300.0013000.00MHz
Freq. Reading | Factor Result Limit  (Margin| jo | Remark
No- | (MHz)  |(@Buvim)| (@B) |(dBuVim)|(dBuvim)| (@B) | == | T
1 2480.000| 83.39 -15.68 B7.7T1 74.00 | -6.29 | peak
2 4960.000| 45.08 -7 33.29 74.00 |-40.71| peak
3 16929.000( 4477 0.24 45.01 74.00 |-28.99| peak
Remark: the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
2 4960.000 -9 24.29 54.00 -29.71 AV
3 16929.000 -9 36.01 54.00 -17.99 AV
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Antenna polarization: Horizontal

Page 22 of 94

96.9 dbwy Fm
. 5 S U S S
7 ? ? !
1 ! ! !
&7 A ; ; :

kT

Limik:

M angin:

7 L :
| | | | |
1000.0000 270000 440000  GIOOODO 700000 950000 1120000 12900.00 1460000  16300.0012000_00MHz
Freq. Reading | Factor Result Limit  |Margin| oo oo | Remark
Noo | MHz)  |(@Buvim)| (@B) |(dBuVim)|(dBuvim)| (dg) | 5| R
1 2480.000| 8246 -15.68 G6.78 7400 | -722| peak
2 4860.000| 5543 -11.93 4350 7400 |-3050( peak
3 14617000 4395 0.41 44 36 7400 |[-29.64| peak
Remark: the marker 1 is the fundamental
Freq. Duty Factor Result Limit Margin
No. (MHz) (dB) (dBuv/m) | (dBuvim) | (dB) | Detector Remark
2 4860.000 -9 34.50 54.00 -19.5 AV
3 14617.000 -9 35.36 54.00 -18.64 AV

Test Frequency :Above 18GHz

The measurements were more than 20 dB below the limit and not reported.
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8 Spurious RF Conducted Emissions from out of band

Test Requirement: FCC Part 15.247(d) In any 100 kHz bandwidth outside the frequency band
in which the spread Sepctrum 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
Sepctrum.

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

3. Set RBW = 100kHz and VBW = 100kHz.Sweep =auto.

4. mark the worst point and record.

8.2 Test Result
Test Frequency: Below 30MHz

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

Test Frequency: 30MHz ~ 25GHz

Test result plots shown as follows:

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

Lower Channel

Peak Search

Mkr1 30.0 MHz
-51.27 dBm

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

Pk-Pk Search

Start 30 MHz Stop 1 GHz 1Mo$rze
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Display
Mkr1 2.40 GHz

-2.234 dBm
Full Screen

Display Line
-22.23 dBm
On Off

Limits*
Active Fctn

Position *
Center

Title *

Start 1000 MHz Stop 25 GHz
#Res BW 100 kHz #/BW 300 kHz Sweep 2.486 s (401 pts)

Preferences *

Waltek Services (Shenzhen) Co.,Ltd.
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Middle Channel

%< Aglent R T Peak Search
Mkr1 30.0 MHz
Ref 10 dBm #Atten 30 dB -50.49 dBm
Meas Tools*
Next Peak
Next Pk Right

Next Pk Left

Start 30 MHz Stop 1 GHz 1M0?r29
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

= Agilent R T Display
Mkr1 2.44 GHz
Ref 10 dBm #Atten 30 dB -3.545 dBm

Full Screen

Display Line
-23.55 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Start 1000 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTUI.WMF file saved

Preferences *
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Upper Channel
== Agilent

R T

Peak Search

Mkr1 30.0 MHz
Ref 10 dBm #Atten 30 dB -50.15 dBm
Meas Tools*
Next Peak
Next Pk Right

Next Pk Left

M1 S2 """ﬂ“ﬂﬂ
_ - Min Search
— -
Start 30 MHz Stop 1 GHz 1M0?r29
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Display
Mkr1 2.48 GHz
-5.885 dBm

Full Screen

Display Line
-25 89 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title *

Start 1000 MHz LW pLye 8 Preferences *
#Res BW 100 kHz #/BW 300 kHz Sweep 2.486 s (401 pts)

CoNTULWME
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Start 30 MHz
#Res BW 100 kHz

Page 27 of 94

Modulation: Pi/4ADQPSK

Lower Channel

Peak Search

-51.41 dBm

Meas Tools*

Next Peak

Next Pk Left

Min Search

Pk-Pk Search

More

Stop 1 GHz 10f2

#VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

i Agilent

Ref 10 dBm

Start 1000 MHz
#Res BW 100 kHz

Waltek Services (Shenzhen) Co.,Ltd.
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R T
Mkr1 2.40 GHz

Display

#Atten 30 dB -4.746 dBm

Full Screen

Display Line
-24.75 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title *

LR Fl  Preferences *

#/BW 300 kHz Sweep 2.486 s (401 pts)



Reference No.: WTS13S0907157E Page 28 of 94

Middle Channel

%< Aglent R T Peak Search
Ref 10 dBm #Atten 30 dB
Meas Tools*
Next Peak
Next Pk Right

Next Pk Left

Start 30 MHz Stop 1 GHz 1M0?r29
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Display
Mkr1 2.44 GHz
-3.164 dBm

Full Screen

Display Line
-23.16 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Start 1000 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTUL.WMF file saved

Preferences *
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Upper Channel

Peak Search

Mkr1 30.0 MHz
-51.46 dBm

Meas Tools*

Next Peak

Next Pk Right

Next Pk Left

Start 30 MHz More
#Res BW 100 kHz #VBW 300 kHz

Sweep 100.5 ms (401 pts) ez

C:INTUL.WMF file saved

Peak Search
Mkr1 2.48 GHz
-5.551 dBm
Meas Tools *
Next Peak
Next Pk Right
Next Pk Left

Min Search

Start 1000 MHz More

Stop 25 GHz 1of2
#Res BW 100 kHz #/BW 300 kHz Sweep 2.486 s (401 pts)

Waltek Services (Shenzhen) Co.,Ltd.
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Modulation: 8DPSK

Lower Channel

%< Aglent R T peak Search
Ref 10 dBm #Atten 30 dB -49.89 dBm
Meas Tools*
Next Peak
Next Pk Right
Next Pk Left
M1 S2 MHWEW_
u““ u_ Min Search
I R -
Start 30 MHz 1Moczrze
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Peak Search
Mkr1 2.40 GHz
-3.605 dBm
Meas Tools *
Next Peak

Next Pk Left

Min Search

Start 1000 MHz Stop 25 GHz 1"1?29
#Res BW 100 kHz #/BW 300 kHz Sweep 2.486 s (401 pts)
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Middle Channel

%< Aglent R T Peak Search
Ref 10 dBm #Atten 30 dB
Meas Tools*
Next Peak
Next Pk Right

Next Pk Left
Min Search

Pk-Pk Search

Start 30 MHz Stop 1 GHz 1M0?r29
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

Display
Mkr1 2.44 GHz
-7.07 dBm

Full Screen

Display Line
-27.65 dBm
On Off

Limits*

Active Fctn
Position *
Center

Title »

Start 1000 MHz Stop 25 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.486 s (401 pts)

C:INTUL.WMF file saved

Preferences *
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Upper Channel

R T

Mkr1 30.0 MHz
-50.13 dBm

Peak Search

Meas Tools*
Next Peak
Next Pk Right

Next Pk Left

Start 30 MHz More

Stop 1 GHz 10f2
#Res BW 100 kHz #VBW 300 kHz  Sweep 100.5 ms (401 pts)

C:INTUL.WMF file saved

R T Peak Search
Mkr1 2.48 GHz
-6.047 dBm
Meas Tools *
Next Peak

Next Pk Left
Min Search
Pk-Pk Search
Start 1000 MHz Stop 25 GHz More
#Res BW 100 kHz #/BW 300 kHz Sweep 2.486 s (401 pts)

ITU
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9 Duty Cycle
Test Requirement:
Test Mothed:
Test Status:

9.1 Test Procedure

Page 33 of 94

FCC Part 15.35
ANSI C63.4:2003
TX mode.

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 1.258ms

Offs 0.50 dB “ RBW 1 MHz
“Att 30dB “VBW 1 MHz Di[1] 2.35 dB
Ref 10.00 dBm " SWT 2ms 1.258000000 ms
M1[1] -46.54 dBm
1Pk 0d 1 A62.000000000 ps
ka aom
10 dBm
-20 dBm
-30 dBm
-40 o

0 dBm

I P

-60 dBm

-70 dBm

-80 dBm

CF 2.402 GHz 200.0 ps/
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(b)Single pulse time is 0.434ms

O 0,50 dB " REW I MHz
AL 30 de " Wi 1 MHZ nifu] 267 B
Refl 10,00 dim = SWT 2me 434 000000000 ps
Hif1] 46, 54 dia
1Pk - B LI i

viaw | ¥ 9B" I
<10 dBm .

<20 I.E-'JII'

30 dfm— ‘

T P P B

=LAl Ehm

- T FBm

B0 i

CF 2.402 GHz 200.0 psf

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=0.434 ms

The EUT’s work period :T=Ton+Torr= transmission period =1.258 ms
The EUT’s duty cycle : D = Ty, /T = 0.434/1.258*100% =34%
Duty Cycle Correction Factor(dB)=20 * Logo(Duty Cycle)=20* Logo(34 % )

=-9dB
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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 Sepcified 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.
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For Peak value:

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

For AVG value:
RBW=1MHzforf =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

969 dBwW/m

Limil- —_—

TF

&7
L .y i S

37

T

2.1 1 1 H 1 1
2700000 2319.50 2329.00 233850 Z340.00 2357.50 2367.00 2376.50 2306.00 239550 2405.00 MHz

No Freq. Reading | Factor Result Limit |Margin

(MHz)  |(dBuVim)| (dB) |[(dBuVim)|{dBuVim)| (dB) Detector | Remark

2357595 3558 -15.45 2013 74.00 |-53.87| peak

2 2400.000| 4869 -15.58 3311 74.00 |-40.89| peak

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

1 2357.000 -9 11.13 54.00 -42.87 AV

2 2400.000 -9 2411 54.00 -29.89 AV
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Lower Channel — Peak, Horizontal

969  dbu¥/m

37 o I R
TF

&7

47 L ____:______________ _:___________ :_____ I :____ ___:___________________ AR
37

T

-3.1

2300000 2319.50 2329.00

2338.50

Z340.00

235750

2367.00

237650

239550 2405.00 MHz

Ma.

Freq. Reading
(MHz) (dBuVim)

Factor
(dB)

Result
(dBuV/m)

Limit
(dBuV/im)

Margin
(dB)

Detector

Femark

2389.135| 3948

-15.55

2393

74.00

-50.07

peak

2400.000| 3942

-15.58

2364

74.00

-60.16

peak

No.

Freq. Duty Factor

(MHz) (dB)

Result
(dBuV/m)

Limit
(dBuV/m)

Margin
(dB)

Detector

Remark

2389.000 -9

14.93

54.00

-39.07

AV

2400.000 -9

14.84

54.00

-39.16

AV
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Upper Channel — Peak, Vertical

Page 38 of 94

96.9  dBuW/m
Limik- p—
77 : : : :
&7
37 )
| =. . sttt W
7
&1 i ; : ; :
2447.0000 247930 2481.60 2403.90 248620 248050 2490 80 249310 249590 249770 2500.00 MHz
Freq. Reading | Factor Result Limit |Margin| 4| Remark
Noo | MHz)  |(@Buvim)| (dB) |(dBuVim)|(dBuvim)| (dB) | oo | R
1 2483.500| 36.91 -15.67 21.24 74.00 |-52.76| peak
2 2492.479| 3587 -15.66 20.21 7400 |-53.79| peak
Freq. Duty Factor Result Limit Margin
No. (MHz2) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark
1 2483.500 -9 12.24 54.00 -41.76 AV
2 2492.479 -9 11.21 54.00 -42.79 AV
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Upper Channel — Peak, Horizontal

96.9  dBu¥/m

Lamil: —_—

7

57
37

T

-3 1 1 1 1 1
2447.0000 247930 2481.60 2483.90 248620 2484850 2490.80 249310 249540 249770 2500.00 MHz

No Freq. Reading | Factor Result Limit [Margin

(MHz)  |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (aB) | P==| "

2483500 3521 -15.67 19.54 74.00 |[-b4.46| peak

2 2496.389| 36.91 -15.66 21.25 7400 |[-62.75| peak

Freq. Duty Factor Result Limit Margin
No. (MHz2) (dB) (dBuV/m) (dBuV/m) (dB) Detector Remark

1 2483.500 -9 10.54 54.00 -43.46 AV

2 2496.389 -9 12.25 54.00 -41.75 AV
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11 20 dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: DA 00-705
Test Mode: Test in fixing operating frequency at low, Middle, high channel.

11.1 Test Procedure:

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
Sepctrum;
2. Set the Sepctrum analyzer: RBW = 30kHz, VBW = 100kHz
11.2 Test Result:

Modulation Test Channel Bandwidth(MHz)
Lower 0.974
GFSK Middle 0.998
Upper 0.998
Lower 1.174
Pi/4DQPSK Middle 1.180
Upper 1.178
Lower 1.186
8DPSK Middle 1.186
Upper 1.186

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 0.50 dB * REW 30 kHz
" At 30dB " VEW 100 kHz Dif1] 0.21 UB
fert Ref 10,00 dim SWT 2.5me a74. 100000000 kiz
Hi[1] 27.14 dBm
1PK P ADLSF 1000 Gz
0 gBm
May iz Mz1] b, 7 QB
] o 2.ADZ01Z000 GHy
-10 ¢Bnr JJ“L"'" .
-2 dBim — f_,"" L""L.\
o1 268870 NAm 1AL
30 By I'-J- \..
R K
40 By \.\,‘
s L
bl BB —————————— ——— T
70 B
B B
CF 7.402 GHz Span 2.0 MHz
Middle Channel
Offs 0.50 dB “ RBW 30 kHz
*Att 30 dB “ VBW 100 kHz Mi[1] -27.66 dBm
patt Ref 10,00 dBm SWT 2.5ms 2.440505000 GHz
M2[1] ~7.62 dBm
10k 2.441012000 GHz
May | © 9BM 5 D1[1] -0.22 dB
3 998.000000000 kHz
-10 dBm 2
| !\/-"’ A
-20 dBm . 2N
M1 /J "\\
|Dl -27.620"dBmy s
“30 dBm " N
A \
-40 dBm \
-50 dBm S
-60 dBm
-70 dB.l..
-80 dBm

CF 2.441 GHz

Span 2.0 MHz
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Upper Channel
O 0,50 dB " REW 30 kHz
"AIL 30 de "W 100 KHT Hif1] 28,348 dBam
fatt Ref 10,00 diém AW & o 4.4 19501000 GH
[TFTEY] TWER
19K | o o 1. 480012000 GHE
Hax bz i1l -7 d
¥ 998000000000 kH:
10 AR

A
-2 ﬂl.!-l-- = = M
—_“—ﬂg-rlgu -‘L'.;}Tl:w..---"r# \"‘.P.’

1 ™
=60 Alm— — —
=70 dBm
B0 dEm
CF 2 .48 GHz Span 2.0 MHz|
Modulation: Pi/4ADQPSK
Lower Channel
Oifs 0.50 dB * REW 30 kHz
* AL 30 dB * VBN 10D kM2 M1[1] =27, 08 dim
fart Ref 10,00 didm IWT S £.401419200 GHI
M[1] -0, 0 gk
1Pk 4 ATI0LE000 GHE
e 0 dBm Hz Di[1] 1.26 4
':l 1. A73700000 Mk
=10 obm

Vil
20 ﬂlglln h .IFJUU thﬂ
_||:'| 26 GG 1'3'“75. v

=40 1.'-B|||a \Hb.
T
W ]

=64 B

=70 Gl

-8 dBm

CF 2.402 GHz

Span 3.0 MHz
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Middle Channel
Offs 0.50 dB * REW 30 kHz
"AIL 30 de "W 100 kHT Hif1] 27,94 diam
[atl Ref 10,00 diém SWT 5me L. 440419200 GHz
M[1] 1,55 di
1Pk 2441012000 GHz
eied LELL 1 Di[1] .34
4 1.179600000 MH:
L0 &Rr rJUI' W'illﬂ
46 ‘wj h[h"tl('r M'u'ﬂ;
T I T s e — — L ——
=40 dﬂlin' f k\-\
’hm].*-!“ NPV
=G0 dL!lir'
70 @B
-B0 dlr
CF 2,441 GHz Span 3.0 MHz|
Upper Channel
Offs 0.50 dB * REW 30 kHz
* AL 30 dB * VBN 10D kM2 M1[1] - 28,00 dim
[atl Ref 10,00 didm SWT Sme LATPALFI00 GHz
M[1] 8,00 dik
1Pk 4.480006000 GHZ
iy | B s o] .56 o
4 1, 177600000 Mile
-10 ol A
20 B A, !

=40 B

-_!'H'Eh'lnl:ll 8. 0% AR

\'\-\ vl

=64 B

’_},%l(_z..r"u.%/,

L) L

=70 Gl

-8 dBm

CF 2.48 GHz

Span 3.0 MHz
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Modulation: 8DPSK

Lower Channel
Offs 0.50 dB * REW 30 kHz
"AIL 30 de "W 100 kHT Hif1] 27,34 diam
[atl Ref 10,00 diém SWT 5me 1.401401200 GHz
M[1] -0, 20 dik
1Pk 2402167700 GHE
iy | dB 1] 1.03 d
h X 1. 185600000 MH:
L0 dBm V,iv
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MY ik
01 -36.830 dBNy
-30 un.l.,
-IIJGBTT
B S
60 abm— —
70 @B
-B0 alm
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Middle Channel
Offs 0.50 dB * REW 30 kHz
* AL 30 dB * VBN 10D kM2 M1[1] -28,10 ditm
[atl Ref 10,00 didm SWT Sme 2.440401200 GHz
M[1] FETE
1Pk 2491167700 GHE
Hay | 2B W] 1124
L X 1, 185600000 Mile
-J.uc'.:.l. {J‘\"" v‘u
20 By e H "'...JI"
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30 I‘IB.EII 7. 308 48Nk
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|
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Upper Channel
Oifs 0.50 dB " REW 30 kHz
ok " VEW 100 Kz HI[I] 28,55 dam
it Raf 10,00 dém W SmE 4.4 7901200 GHE
M[1] 7.1 ab
1PK | o p 2480167700 Gz
e Ll CELT
b I 1. 1B5600000 MH:
10 #Rm
I v \_;
-20 S ﬂrm‘w._i"! - A
M
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B e B o
l ; el
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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

Sepctrum.

2. Set the Sepctrum 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:

FCC CFR47 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.

Modulation Test Channel Output Power (dBm) Limit (dBm)
Lower -3.60 30
GFSK Middle -4.49 30
Upper -5.07 30
Lower -3.67 30
Pi/4ADQPSK Middle -4.54 30
Upper -5.11 30
Lower -3.68 30
8DPSK Middle -4.48 30
Upper -5.16 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
Patt Ref 10.00 dBm SWT 2.5ms

M1[1]

-3.60 dBm
2.402084000 GHz

1Pk

0 dBm

Max

B

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBrm

CF 2.402 GHz

Span 6.0 MHz

Middle Channel

Offs 0.50 dB “ RBW 3 MHz

©Att 30 dB “VBW 3 MHz
Patt Ref 10.00 dBm SWT 2.5ms

M1[1]

-4.49 dBm
2.441120000 GHz

1Pk

0 dBm

Max

-10 dBm—=—"]
=

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBrm

-80 dBrm

CF 2.441 GHz

Span 6.0 MHz
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Upper Channel
Offs 0.50 dB “ RBW 3 MHz
* Att 30 dB “VBW 3 MHz M1[1] -5.07 dBm
patt Ref 10.00 dBm SWT 2.5ms 2.479928000 GHz
:1':; 0 dBm -
_.-—-"'-'-_H'_-’_u_'_—”._____"""—-.
-10 dB
/‘Ji’- ‘-\\
-20 dBm
-30 dBm
-40 dD.lu
-50 dD.lu
-60 dD.lu
=70 dB-l-.
-80 dBm
CF 2.48 GHz Span 6.0 MHz
Modulation: Pi/4DQPSK
Lower Channel
Offs 0.50 dB “ RBW 3 MHz
* Att 30 dB “VBW 3 MHz M1[1] -3.67 dBm
patt Ref 10.00 dBm SWT 2.5ms 2.401976000 GHzZ
1Pk . 5
Max 0 dBm
| ——
-10
-20 dBm
-30 dBm
-40 dD.lu
-50 dD.lu
-60 dD.lu
=70 dBl.
-80 dBm
CF 2.402 GHz Span 6.0 MHz
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Middle Channel
Offs 0.50 dB “ RBW 3 MHz
© Att 30 dB “VBW 3 MHz M1[1] -4.54 dBm
patt Ref 10.00 dBm SWT 2.5ms 2.440784000 GHz
1Pk N
Max 0 dBm ..'1
_,_._.-—'-'- -_'_‘-'-\-._
e
| e
-20 dBm
-30 dBm
-40 dD.lu
-50 dD.lu
-60 dD.lu
=70 dB-l-.
-80 dBm
CF 2.441 GHz Span 6.0 MHz
Upper Channel
Offs 0.50 dB “ RBW 3 MHz
© Att 30 dB “VBW 3 MHz M1[1] -5.11 dBm
patt Ref 10.00 dBm SWT 2.5ms 2.480096000 GHz
1Pk N
Max 0 dBm -|'J_
_._.--—"'_"__'H'_"_- __—--_'_“—\—..
-10 dB
]
-20 dBm
-30 dBm
-40 dD.lu
-50 dD.lu
-60 dD.lu
=70 dBl.
-80 dBm
CF 2.48 GHz Span 6.0 MHz
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB “ RBW 3 MHz
©Att 30 dB “VBW 3 MHz M1[1]

-3.68 dBm
Patt Ref 10.00 dBm SWT 2.5ms

2.401964000 GHz

1Pk

Max 0 dBm 4

] T ——

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBrm

-80 dBrm

CF 2.402 GHz Span 6.0 MHz

Middle Channel

Offs 0.50 dB “ RBW 3 MHz
“ Att 30 dB “ VBW 3 MHz Mi[1]

-4.48 dBm
Batt Ref 10.00 dBm SWT 2.5ms

2.441144000 GHz

1Pk "
Max 0 dBm )

-104d ] M—
/jr

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBrm

-80 dBrm

CF 2.441 GHz

Span 6.0 MHz
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Upper Channel

“ RBW 3 MHz
“VBW 3 MHz
SWT 2.5ms

M1[1]

-5.16 dBm
2.480084000 GHz

1Pk

0 dBm

Max

-20 dBm

-30 dBm

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBrm

CF 2.48 GHz

Span 6.0 MHz
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13 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:
13.1 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 Sepctrum.

2. Set the Sepctrum analyzer: RBW = 30KHz. 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 Sepcified 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 1.000
Upper 1.006
Lower 1.000
Pi/ADQPSK Middle 1.000
Upper 1.006
Lower 1.000
8DPSK Middle 1.000
Upper 1.006

Test result plot as follows:
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Modulation:GFSK

Lower Channel

Offs 0.50 dB “ RBW 30 kHz
“Att 30dB “ VBW 100 kHz D1[1] -0.17 dB
Patt Ref 10.00 dBm SWT 5ms 1.006000000 MHz
M1[1] -6.58 dBm|
1Pk ) 2.402009000 GHz
0 dBm
Max M1 b

. ) Al
-10 dBm V"

B I g N A A
—30dB|!r. rw\/-‘ MM \\r\r\

W
-40 dB

d e

-60 dBm
-70 ds.l..
-80 dBm
CF 2.4025 GHz Span 3.0 MHz
Middle Channel
Offs 0.50 dB “ RBW 30 kHz
*Att 30dB “ VBW 100 kHz D1[1] -0.04 dB
patt Ref 10.00 dBm SWT 5ms 1.000000000 MHz
M1[1] -7.53 dBm|
19k [ o 2.441009000 GHz|
Max M1 b1
-10 dBm - A

O A A
NG bt N
ol Y
| e

CF 2.4415 GHz Span 3.0 MHz

Upper Channel
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Offs 0.50 dB “ RBW 30 kHz
* Att 30 dB “ VBW 100 kHz Di[1] -0.06 dB
patt Ref 10.00 dBm SWT 5ms 1.006000000 MHz
M1[1] -8.16 dBm
1Pk 2.479009000 GHz
0 dBm
Max M1
-10 dBm s

| MY
-20 dBm

D.l
i

-30 dBI!\‘. NJ\/J

W

Lo/

N

L/
-40 dB

-5 dBm

MW

-60 dBm

-70 dBrm

-80 dBm

CF 2.4795 GHz

Span 3.0 MHz

Modulation: Pi/4ADQPSK

Lower Channel
Offs 0.50 dB * RBW 30 kHz
*Att 30 dB “ VBW 100 kHz Di[1] -0.17 dB
patt Ref 10.00 dBm SWT 5nms 1.000000000 MHz
M1[1] -6.61 dBm
1k |, 2.402015000 GHz|
acm
Max M1 D1
10dB S Ala
uullln r‘(\JU A¥a [L/“ Y \mq
0 e Maq N1 "\
% ’ \
-30 dBlin
-40 dB
[V db \.\ M
uullll L=
-60 dD.lu
=70 dB-l-.
-80 dB-l-.

CF 2.4025 GHz

Span 3.0 MHz
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Middle Channel

Offs 0.50 dB “ RBW 30 kHz
“Att 30dB “ VBW 100 kHz D1[1] -0.04 dB
Patt Ref 10.00 dBm SWT 5ms 1.000000000 MHz
M1[1] -7.56 dBm
1Pk ) 2.441015000 GHz
0 dBm
Max M1

-10 dBm A

X A
AL A e AY T
—30dBI!\‘.[ \(J U \/J \
&
|

-40 dBdh
ﬁu@é{ L‘uwrﬂ

-60 dD||u
-70 dB-l-.
-80 dBm
CF 2.4415 GHz Span 3.0 MHz
Upper Channel
Offs 0.50 dB “ RBW 30 kHz
“Att 30 dB “ VBW 100 kHz Di[1] -0.03 dB
patt Ref 10.00 dBm SWT 5ms 1.006000000 MHz
M1[1] -8.18 dBm|
wk | 2.479009000 GHz
0 dBm
Max M1

-10 dBm i

X . o
_M,L A rﬂ“/dwu'\mrf\ rM\ \AMM
-30 dBrlr. [ \'[J ! \/J \
-40 dzlf} \L

i N

w
-60 dBm
-70 dBrm
-80 dBrm
CF 2.4795 GHz Span 3.0 MHz
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Modulation: 8DPSK

Lower Channel

Offs 0.50 dB “ RBW 30 kHz
“Att 30dB “ VBW 100 kHz D1[1] -0.15 dB
Patt Ref 10.00 dBm SWT 5ms 1.000000000 MHz
M1[1] -6.66 dBm
1Pk [ 4 2.402015000 GHz
dBm
Max M1 b1

-10 dBm

Vﬁv AdA
_MBL M rj\ AW/ rN kf\

-40 dD‘l‘j

yoil
-30 dBI!\‘. / \‘{v L\{w Ukm

A Al
- du.l.. 5/
-60 dDulu
-70 dB-l-.
-80 dBrm
CF 2.4025 GHz Span 3.0 MHz

Middle Channel

Offs 0.50 dB “ RBW 30 kHz
* Att 30 dB “ VBW 100 kHz Di[1] -0.01 dB
patt Ref 10.00 dBm SWT 5ms 1.000000000 MHz
M1[1] -7.30 dBm
19k | 5w 2.441164700 GHZ|
Max M D1
10 dBm n_N AlA

-20 dBI!\‘. ’(\1 rj\ﬂ M MVJL\ r[\/u 'J\J\VJ\
-30 dBI!\‘. / '\fl \.\}\l \
Y

-40 dBm

-60 dBm

-70 dBrm

-80 dBrm

CF 2.4415 GHz Span 3.0 MHz
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Upper Channel
Offs 0.50 dB “ RBW 30 kHz
* Att 30 dB “ VBW 100 kHz Di[1] -0.21 dB
patt Ref 10.00 dBm SWT 5ms -1.006000000 MHz
M1[1] -7.92 dBm)
19k | o 4 2.480164700 GHz|
Max =
1 M1
-10 dBm

FL N | Fa¥ I
20 dBm— P/\N\;f WaAN] 2 r/\ﬂv\;\ FAY
VA W \
-30 dBm
-40 dzll./ \
wi \ .

-60 dBm

-70 dBrm

-80 dBrm

CF 2.4795 GHz Span 3.0 MHz
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14 Number of Hopping Frequency

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247 (a)(1)(iii) Frequency hopping systems in the

2400-2483.5 MHz band shall use at least 15 channels.

Test Mode: Test in hopping transmitting operating mode.

14.1 Test Procedure:

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

2. Set the Sepctrum 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 Sepcified in one of the subparagraphs of this
Section.

4. Set the Sepctrum analyzer: Centre Frequency = 2.441GHz, Span = 86MHz. Sweep=auto;

14.2 Test Result:

Total Channels are 79 Channels.
Modulation: GFSK

Offs 0.50 dB REW 1 MHz
Att 30 dB VBW 1 MHz M2[1] -4.20 dBm
Ref 10.00 dBm SWT 5nms 2.480140000 GHz
M1[1] -3.90 dBm
1Pk 0B 2.402030000 GHz
Max |~ Funn y . “‘1
-10 dBm \
0 dBm l
-B0 dBm L
-40 dBm
-50 dBm
-60 dBm
-70 dBm
-80 dBm
CF 2.441 GHz Span 86.0 MHz
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Modulation: Pi/4ADQPSK

Offs 0.50 dB “ RBW 1 MHz
*Att 30 dB “ VBW 1 MHz M2[1] -2.41 dBm
patt Ref 10.00 dBm _ * SWT 5nms 2.480140000 GHz

M1[1] -1.81 dBm|
2.402030000 37|

' | |
|

1Pk
Max

|

=50 dD.lu
-60 dD.lu
=70 dB-l-.
-80 dBm
CF 2.441 GHz Span 86.0 MHz
Modulation: 8DPSK
Offs 0.50 dB “ RBW 1 MHz
“ At 30 dB “VBW 1 MHz M2[1] -2.26 dBm
patt Ref 10.00 dBm " SWT 5ms 2.480140000 GHz

1Pk

M1[1] -1.38 dBm|
2.402030000 Gz
Max X

\
|
|
i

-40 dBm

-50 dBm

-60 dBm

-70 dBm

-80 dBm

CF 2.441 GHz Span 86.0 MHz
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15 Dwell Time

Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: DA 00-705
Test Limit: Regulation 15.247(a)(1)(iii) Frequency hopping systems in

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

Test Mode: Test in hopping transmitting operating mode.

15.1 Test Procedure:

1.Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
Sepctrum.
2.Set Sepctrum 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
Sepcified in one of the subparagraphs of this Section. Submit this plot(s).

15.2 Test Result:

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

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

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

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

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

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

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

Lower channel 0.388 0.124 0.400

Middle channel DH1 0.388 0.124 0.400

Upper channel 0.388 0.124 0.400

Lower channel 1.668 0.267 0.400

GFSK Middle channel DH3 1.668 0.267 0.400
Upper channel 1.668 0.267 0.400

Lower channel 2.924 0.312 0.400

Middle channel DH5 2.924 0.312 0.400

Upper channel 2.924 0.312 0.400

Lower channel 0.396 0.127 0.400

Middle channel DH1 0.396 0.127 0.400

Upper channel 0.394 0.126 0.400

Lower channel 1.662 0.266 0.400

Pi/4ADQPSK Middle channel DH3 1.662 0.266 0.400
Upper channel 1.662 0.266 0.400

Lower channel 2.924 0.312 0.400

Middle channel DH5 2.924 0.312 0.400

Upper channel 2.924 0.312 0.400

Lower channel 0.395 0.126 0.400

Middle channel DHA1 0.395 0.126 0.400

Upper channel 0.395 0.126 0.400

Lower channel 1.668 0.267 0.400

8DPSK Middle channel DH3 1.668 0.267 0.400
Upper channel 1.668 0.267 0.400

Lower channel 2.924 0.312 0.400

Middle channel DH5 2.932 0.313 0.400

Upper channel 2.932 0.313 0.400

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



Reference No.: WTS13S0907157E

Page 62 of 94

Modulation:GFSK

Data Packet:DH1,Lower channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de " WY 3 MHE nifu) A R0 R
ot Ref 10,00 didm *SWT s 487, 800000000 s
M1j1] =39, 00 dik
1Pk =3, 200000000 s
Hax 0 dBr : =
FToEERTRG -9 000 ABr
=20 ﬂl.!-l--
-30 dBme
|
—
I A
i -
v | — —
=0 dBT\
L] ..:.|..
CF 2.402 GH 70.0 psf
Data Packet:DH1,Middle channel
Oifs 0.50 dB " REW I MHz
Al 30 JdB VBN 3 MMz i 0,89 diy
ot Ref 10,00 didm | W Jolus J87. 800000000 s
Mi[1] -40,14 d:ll-r|'|
1Pk =3, 200000000 s
Hax 0 dBr :
G EERTRG -3 000 g
=20 abmr
-30 riﬂ..l..
| ]
gt | b
o ,.a.l“
=m0 Gﬂ-lu
-Af dBm
CF 2.441 GHz 70.0 ps/
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Data Packet:DH1,Upper channel

Offs 0.50 dB

©Att 30 dB

Batt Ref 10.00 dBm

1Pk
Max

w

Trg
Vid

“ RBW 1 MHz
" VBW 3 MHz
" SWT 700us

Di[1]

-0.11 dB
387.800000000 ps

0 dBm

Mi[1]

-38.01 dBm
-3.200000000 ps|

[FTuaBnlRG -9

-20 dBm

r
000 dBr

-30 dBm

40 d

vt

-50 dBm

-60 dBm

-70 dBrm

-80 dB

CF 2.48 GHz

70.0 ps/

Data Packet:DH3,Lower channel

Oils 0,50 dB
AL 30 dB

atl Ref 10,00 didm

* REW I MHz
CWVEW 3 MH:
| SWI ame

o1

2,15 dB
1. GEH000000 ms

1PK | 5

M1[1]

=3%, 91 dim
15, QDO0U000OW s

Hax

I aurTRG -7

=20 Sy

ao0 gl

-30 dBm

I S

rawaia

50 dBm

=640 B

=70 Gl

-8 dBm

CF 2.402 GHz

300.0 ps/
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Data Packet:DH3,Middle channel

Oils 0,50 dB " REW I MHz
© ARt 30 de S WEW 3 MHZ nifi)

PN EN
patt Raf 10,00 diém fEWT dms

1. 66H000000 ms
H1[1] - 36,60 d:urri
0 dBimey = 15, 000000000 s

1Fk
Hax

rirmssTRG 0 000 dBr

=20 gy

_Mm

50 dBm

vid | =60 aBm— ——

=70 dBm

CF 2. 441 GHz 300.0 ps/

Data Packet:DH3,Upper channel

il 0,50 dB * REW 1 MHz
*ALL 30 dB *VEW 3 MHz o]

-4,14 g
patt kel 10,00 dém | SWI ame

1. 66000000 ms
Mi[1] =36, mm-'
B dBm - 15, 000000000 s

1Fk
Hax

T
ARG 3,000 dBi

=20 gy

- L

: 50 dBm
g |
Wil | <60 B

=70 Gl

-8 dBm

CF 2.48 GHz 300.0 s/
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Data Packet:DH5,Lower channel

Oils 0,50 dB " REW I MHz

© ARt 30 de “WEW 3 MHZ nifa)
patt Ref 10,00 dém ©SWI ams

5. 74 R
4, 94000000 ms

M1[1]
1Pk -1
b L

- 35,94 d:ll-rri
=, 000000000 s

FrrmETRG -5 000 B

=20 gl

30 dBmp

50 dBm

=60 abm—

=70 dBm

CF 2.402 GHz 400.0 ps/

Data Packet:DH5,Middle channel

Offs 0,50 dB " REW 1 MHz
*AIL 30 dB o M Gidai ——
part kel 10,00 dBm  * SWT 4ms 2 S240T0000 " e
Mi[1] EEVIFF mm-'
IPK | i - 15, 000000000 s
Han |
Iy EuRTRG -7.000 gl
20 ﬂl.!-l-.
-30 dim
|F" 1
: Ikl
20 | 50 dim
il | <60 @B
-70 ;:-l..
-8 dm
CF 2.441 GHz A400.0 s/
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Data Packet:DH5,Upper channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de * WY 3 MHZ nifu) .07 iR
ot Ref 10,00 didm - AW AmE £, 914000000 ms
Mi[1] - 3,63 d:ll-rri
1Pk - 15, 000000000 45
Ha 0 dBr ;
FrormEETRG 9 000 dBn
=20 abmr
-30 riﬂ...I_ :
' i
L11] .t."'..l..
vid | =60 dl.'-lir' — — —
=70 dBm
B0 il
CF 2 .48 GHz 400.0 ps/
Modulation: Pi/4ADQPSK
Data Packet:DH1,Lower channel
Off= 0.50 dB " REW 1 MHz
*AIL 30 dJdB "UEW 3 MMz o) 0,48 dib
ot Ref 10,00 didm | W Jolus J90, 200000000 s
Mi[1] - 40,59 d:ll-r|'|
17% | 5 un 4, 600000000 45
i - Cooa iRt ain)
AyEueTRG 3,000 gl
=20 abmr
-30 riﬂ..l..
r
' |' “de‘
vl |60 ,.n.l“
=m0 G:-lu
-Af dBm
CF 2.402 GHz 70.0 ps/
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Data Packet:DH1,Middle channel

Oifs 0.50 dB * REW 1 MHz
"AIL 30 de " WY 3 MHE nifu) 250 R
patt Ref 10,00 dém * SWT F00us J9%, 200000000 ps
Mi[1] -36,63 ﬁll-rl'i
PR oo 4.400000000 jis
Hax | MWMWJ’W
FToRERTRG <9 000 B
-0 ﬂl.!-l--
lig
Vil S— S —
70 dBm
B0 alm:
CF 2,441 GHz 70.0 psf

Data Packet:DH1,Upper channel

Oifs 0.50 dB
*All 30dB
patt Ref 10,00 diém

* REW I MHz
CWVEW I MHe

*SWT Toous

Mi[1] - 38,15 dim

=4, 300000000 s

1Pk | g il

[ITEY] =36 d

F94. 000000000 s

Hax

A EBRTRG -7

=20 gy

=
a0 dm

=40

-0 R

Y

Wil | <60 B

=70 Gl

-8 dBm

CF 2.48 GHz

70.0 ps/
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Data Packet:DH3,Lower channel

Offs 0,50 dB " REW 1 MHz
"AIL 30 de "W 3 MHE nifu) .75 iR
poft Ref 10,00 dBm C SWT Ime 1. 6E2000000 ms
Mi[1] =350 ﬁll-rl'i
PR oo - 15, 000000000 jis
Hax Jr —— e S
STOrEERTRG -3, 000 dBr
20 ﬂl.!-l--
-30 dBm
“ IW |
50 .:.*..l..
n |60 uurlr- — — —
7D B
-B0 alm
CF 2.402 GHz 300.0 psf
Data Packet:DH3,Middle channel
Offs 0,50 dB " REW 1 MHz
Al 30 JdB *WVEW 3 MMz i -2.15 did
poft Ref 10,00 dBm C SWT 3me 1. 62000000 s
Mi[1] =376 ﬁll-rl'i
PR oo - 15, D00U0UI00 jis
Hax dai I_r—w\- TR o A by
SIGEURTRG -3 000 dBi
20 B
-30 dBm
-
F il
2 50 .:.*..l..
vl |60 ,.a.l..
70 ;:-l..
-2
CF 2.441 GHz 300.0 s/
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Data Packet:DH3,Upper channel

Offs 0,50 dB “ REW 1 MHz
a0 e " WEW 3 Mz (VY] 7.74 R
patt Ref 1000 dém  * SWT Ims 1, 662000000 ms
Mif1] - 38,59 \‘.Ill-rri
::: o dBm « 15, 000U000GY s
rrmssTRG 0 000 ABr
20 ﬂl.!-l--
-30 dim
1
gy
50 dBm
vid || 60 Alm— _
70 dBm
~B0 dBim
CF 2.48 GHz 300.0 ps/

Data Packet:DH5,Lower channel

Oils 0,50 dB * REW I MHz
AL 30 dB VB 3 MH:

[ AN ] -, 49 A
patt kel 10,00 dém ©SWI ame

2, 924000000 ms
Mif1] - 36,48 ¢ur1
IPK | o spim - 15, 000000000 s

Hax — e PRSP FRNCFRI (IS —

AERTRG 3,000 G

=20 gl

-30 |‘lﬂ...l_l

e

: E0 dBAm
- |
Vil || =50 FBar

=70 Gl

-8 dBm

CF 2.402 GHz 400.0 ps/
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Data Packet:DH5,Middle channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de * WY 3 MHZ nifu) [N T
patt Raf 10,00 diém fEWT Ams 294000000 mE
Mi[1] BET T ﬁll-rri
1Pk B dR = 15, 000000000 s
Hax dai '_p-lﬂ-"'\- gt s .
FToEERTRG 9000 ABr
=20 abmr
-30 riﬂ...b T
r
—_—
LT RnE
0 dfim
Ve |
N || =60 ABm— — —_—
=70 dBm
B0 dEm
CF 2. 441 GHz 400.0 ps/

Data Packet:DH5,Upper channel

Ot 0.50 dB “ REW 1 MHz
*AIL 30 dB o M Gidai s
patt Ref 10,00 dBm  * SWT ame &, 9EA000000 e
Mif1] = 36,00 a:uml
::: o dBm — « 15, 00000000 45
= ,
AEsrTRG -3 000 g
20 ﬂl.!-l-.
<30 un.l., ;

Fr n

e Vs g
: E0 dBAm
d |50 ,a.'“

=70 Gl

-8 dBm

CF 2.48 GHz 400.0 ps/
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Modulation: 8DPSK

Data Packet:DH1,Lower channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de " WY 3 MHE nifu) 158 R
ot Ref 10,00 didm *SWT s J9%, 000000000 s
Mi[1] - 40,28 d:ll-rri
17% | 5 un - 3, 200000000 s
Hax 2 . leithin mmﬁhﬂaﬂ
FrrmgTRG -9 000 dbn
=20 ﬂI.F-l--
-30 dBme
| ]
0 40— = i
i
LPdAm
¥
g |
vid | 60 SBm— — —
T0 SBm
BT dfm
CF 2.402 GHz 70.0 psf

Data Packet:DH1,Middle channel

Odis 0.50 dB " REW 1 MHz
AL 30 dB VB 3 MHz o1 2.75 iy
patt Ref 10.00 dgm  * SWT J00us J94. BO00DDUOY ps

Mi[1] ~41,94 d:ll-r|'|
i

1PK | 5 o -3, 200000000 s

Hax | MW-L«A.M*M-\]
og0 gBm

A EBRTRG -7

=20 gy

|

i
|

Wil | <60 B

=70 Gl

-8 dBm

CF 2.441 GHz 70.0 ps/
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Data Packet:DH1,Upper channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de " WY 3 MHE nifu) (T
ot Ref 10,00 didm *SWT s J9%, 000000000 s
M1[1] 40,87 ﬁll-rl'i
1Pk o dB =3, 200000000 s
Hax 3 T T mwhw-ﬂ
Frrmg TG -9 000 @b
=20 abmr
-30 dBme
L [
.'..; =60 ABm— — —
=70 dBm
B0 il
CF 2.48 GHz 70.0 ps/
Data Packet:DH3,Lower channel
Oifs 0.50 dB " REW I MHz
Al 30 JdB *WVEW 3 MMz i =2,00 di
ot Ref 10,00 didm | AW 3me 1. 6GHD0DDID ms
Mi[1] -37.61 ﬁll-rl"
1Pk o dB = 15, 000000000 s
PIT FETRVIEY RETATIE e R
Hax et i
AyEuETRG -3 000 gl
=20 abmr
-30 dBme
-
LAf]
E L11] .t."'..l..
vl |60 ,.n.l..
=m0 G:-lu
-Af dBm
CF 2.402 GHz 300.0 s/
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Data Packet:DH3,Middle channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de "W 3 MHE nifu) .42 iR
ot Ref 10,00 didm © AW Jame 1. 6GHD0DD0D ms
Mi[1] -37.10 ﬁll-rri
1Pk o dB = 15, 000000000 s
Hax 2 ekt R Betas o
FromeTRG 9000 dhn
=20 ﬂl.!-l--
-30 dBme ﬁ'
L11] .t."'..l..
'.; =G0 dl.ilir' — — —
=70 dBm
-8
CF 2.441 GHz 300.0 psf
Data Packet:DH3,Upper channel
Oifs 0.50 dB " REW I MHz
Al 30 JdB *WVEW 3 MMz i =B, 00 dib
ot Ref 10,00 didm | AW 3me 1. 6GHD00DID ms
Mi[1] -35.4% ﬁll-rl'i
1Pk - 15, 000000000 s
Hay | &A™ £ i g -
wEsnTRG -3 000 gl
=20 abmr
30 dBm l
: L11] .t."'..l..
o ,.n.l..
=m0 G:-lu
-Af dBm
CF 2.48 GHz 300.0 s/
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Data Packet:DH5,Lower channel

Oifs 0.50 dB " REW I MHz
"AIL 30 de * WY 3 MHZ Hif1] 37,48 dim
ot Ref 10,00 didm - AW AmE 1%, 000000000 s
[FITET] -4,206 d
1Pk £ IA000000 me
cire | 7 9B s T — ==
FToEEsTRG 9000 ABr
=20 abmr
-30 dBme
it
. [ e
gy
0 dfim
| =60 ABm— — —
=70 dBm
B0 dEm
CF 2.402 GHz 400.0 psf
Data Packet:DH5,Middle channel
Oifs 0.50 dB " REW I MHz
* AL 30 dB " WEW I MH: M1[1] = 36,40 dikm
ot Ref 10,00 didm S SWI ame - 43, 000000000 s
pa[1] TR
1Pk 4. 932000000 ms
iy | YR l_,* TP S T YT ) Y
AU EERTRG -3 000 g
=20 abmr
-30 rll!..l.H._I
pE
: L11] .:.*..l..
o ,.a.l..
=m0 Gﬂ-lu
-Af dBm
CF 2.441 GHz 400.0 ps/
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Data Packet:DH5,Upper channel

O 0,50 dB " REW I MHz
"AIL 30 de “WEW 3 MHZ Hi[1] 36,39 dam
patt Raf 10,00 diém C AW Ame =4, Q00000000 s
[ITEY] =5, 01 dE
l:!l;-p: o dBin — - — — {.‘JJ:’QUQUGU s
=

rimsTRG 9 000 dBr

sl
o

50 dBm

&0 ADm——

=70 dBm

CF 2. 48 GHz 400.0 ps/f
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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 Ceramic antenna, fulfill the requirement of this section.
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17 RF Exposure

FCC Part 1.1307
The EUT work in test mode(Tx).

Test Requirement:
Test Mode:

17.1 Requiments:

Systems operating under the provisions of this section shall be operated in a manner that ensures that
the public is not exposed to radio frequency energy levels in excess limit for maximum permissible
exposure. In accordance with 47 CFR FCC Part 2 Subpart J, section 2.1091 this device has been
defined as a mobile device whereby a distance of 0.2 m normally can be maintained between the user
and the device.

17.2 The procedures / limit

(A) Limits for Occupational / Controlled Exposure

Frequency Range| Electric Field Hagnetiethicld Power Density (S) Aver?gng lims
(MHz) Strength (E) (vim)| Strength (H) (MW/ cm?) |EI'.[H["or S
(A/m) (minutes)

0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / f)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 5 6

(B) Limits for General Population / Uncontrolled Exposure

Magnetic Field

Averaging Time

e e ety Svangin (| "o ey ) e
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/f)* 30
30-300 27.5 0.073 0.2 30
300-1500 F/1500 30
1500-100,000 1.0 30

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

E (V/m) — /30 dex G

E = Electric field (V/m)

E2

Power Density: Pd (W/m?) = —

P = Peak RF output power (W)
G = EUT Antenna numeric gain (numeric)

d = Separation distance between radiator and human body (m)

The formula can be changed
Pd — 30xPxG
377 xd?

to

377

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

. Ante_nna Peak Output Peak Output [Power Density| Limit of Power Density
Modulation Gain Power (dBm) (mW/cm2) (mW/cm2)
(numeric) Power (mW)
GFSK 1.778 8.40 0.436515832 | 0.000154426 1
Pi/4ADQPSK 1.778 9.68 0.429536427 | 0.000151957 1
8DPSK 1.778 9.57 0.42854852 | 0.000151607 1
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18 Photographs — Test Setup

18.1 Conducted Emissions

18.2 Radiated Emission

Test frequency below 30MHz
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Test frequency from 30MHz to 1GHz

Test frequency above 1GHz
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19 Photographs - Constructional Details

19.1 EUT - External View
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Reference No.: WTS13S0907157E

Wifi antenna

Waltek Services (Shenzhen) Co.,Ltd.
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19.2 EUT- Internal View
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19.3 WIFI Module View

Wifi Module
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19.4 BT Module View
Bluetooth Module RF ceramic antenna

W (e (=

R
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