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2 Test Summary

Page 2 of 59

(Exposure of Humans to RF Fields)

Test Items Test Requirement Result
Conducted Emission 15.207 PASS
15.205(a)
Radiated Emissions 15.209 PASS
15.247(d)
15.205(c)
Band Edge Measurement 15.209 PASS
15.247(d)
20dB Bandwidth 15.247(a)(1) PASS
Maximum Peak Output Power 15.247(b)(1) PASS
Channel Separated 15.247(a)(1) PASS
Hopping Channel Number 15.247(a)(1)(iii) PASS
Dwell time 15.247(a)(1)(iii) PASS
Antenna Requirement 15.203 PASS
Maximum Permissible Exposure
1.1307(b)(1) PASS

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




Reference No.: WTS14S0615312E Page 3 of 59

A W N R

10

11

12

13

14
15

Contents

Page
COVER P A GE ... e ettt e ettt e e e e e e e et e e e e e e et eeeeeeeeeereea e aeeeearanes
RIS IR Y LY 7N 2 2R 2
CON T EN T S ittt ettt e et e et e s et e e et e e st e e e eteesteseeteesateseeteesateseeteesaneseeseesaresaaseesaressereesarenans 3
GENERAL INFORMATION. ..ottt ittt ottt et sttt et ettt e s tte st eesbeesaeestesatssaessbessbeesbe st e ssbessbesreesbeeseessensreis 5
41 GENERAL DESCRIPTION OF E.U.T .ottt ettt ettt sttt en ettt et e et e e e st e st e saeesteesenesenaaeas 5
4.2 DETAILS OF ELU. T . oottt ettt ettt ettt et e et e e et e et e e e e st e st e e steesteesaeeesaaesareesrtesteestesateseaeseeens 5
4.3 DESCRIPTION OF SUPPORT UNITS ...uiiiitiiiitii e itte ettt sttt ettt st e s stessste s s stasssaasssbasssaaessbasssbanssrassssenssres 5
4.4 TEST FACILITY vttt ettt ettt et et e e et e et et e st e st e e saeeseeeaeeeaeseateare e et e et e esbesttesteeseeeseeesaesasssnessreesreenns 5
4.5 TEST LOCATION ...ttt ettt ettt ettt e et e e et e et e et e st esteeseeesaeeaeeeaeeaaeeaae e et e et e esbeseeeseeeseeeseeeseesaesaneesreesreenns 5
EQUIPMENT USED DURING TEST ...cooiiiiiieie ettt ettt ettt st te st st eta et st sbestesaaebeansenaessestestesneas 6
5.1 @ 1W L1 =N S I3 6
5.2 MEASUREMENT UNCERTAINTY ..otittiitieitee ittt itssesstessttsstae bt estassbessassbassbesstessesssesssesstesssaestsssesssessessseess 6
5.3 TEST EQUIPMENT CALIBRATION.....ciiitititiiiteeeitesstessstesstessssessssessssessssessssessssessssessssessssessssssssesssesssssees 6
CONDUCTED EMISSIONS . ...ttt ettt et ettt st e st e st e e st e e st e st s s ae s s bt s st e e bt s st e ssbesbbesreesbeeseessassaeas 7
6.1 B LU . T. OPERATION. ... oottt ittt ettt e et ettt e ettt e st eeete e e sh et e sae e e sbeseebe e e shteeabesesheseabesesbesesbesesbaesbeessbeseseeeres 7
6.2 TEST PROCEDURE . .....cttiitteitteett st st et e e et e e et e et st e stteseeesaeesasssesaesaatearee st e et e ssbeseteseeeseeeseessaesassaaeesreesreenns 7
6.3 T E ST SETUP ettitteete ettt ee st e et e et et ettt ete e et e e et e et e eetestteseeeseeeseeeaeesaesaateaae e et e eeteestessteseeeseeeseeessesaseaaesereesreenns 7
6.4 CONDUCTED EMISSION TEST RESULT ...ttt ettt ettt sttt sttt stt e st e et e st e st e staeseeesreesenseenaaeas 8
RADIATED EMISSIONS ...ttt ettt e ettt e et e et e et e st e e et e e st e saaeeseaeesaresssaeesaresesteeseresssreesareeeas 14
71 IO == . ] N R 14
7.2 B ] = U= 15
7.3 SPECTRUM ANALYZER SETUP......tiiiitiiiitiecitei s itesestee s stesesves s sbessbesssbessbesssbasssbesssbessasesssbesssbesssbessssesssses 17
7.4 =SS 210 = 0 U] R 17
7.5 CORRECTED AMPLITUDE & MARGIN CALCULATION ...ccuviiiutieiieieitieesiteesttessseesssbeesseessstesssesssssesssensssnes 18
7.6 SUMMARY OF TEST RESULTS .ottt ittt stee et sh s st s s sbessbe s sbassebes s sbessbesssbassbesssbaesnresssres 19
BAND EDGE MEASUREMENT ...ttt ettt sttt sttt st s bt et e et e et e st te st ae st e e sbeesaesesssessresabeesreenns 28
8.1 TE ST RESULT . vttt et sttt ee et e et e et e et et et e et e e et e et e e et e st te st eesteesaeeseeeseesateeaeesteeabe et e eatesssesteesteesteesenesenanes 29
20 DB BANDWIDTH MEASUREMENT ..ottt ettt ettt st s et e st e sae e st e seraeseeesaneseneen 33
9.1 B S d 20107 =1 =5 33
9.2 B SS A =ES U I R 33
MAXIMUM PEAK OQUTPUT POWER .....oootiiiiee ettt sttt sttt et st ettt et testee st e e stessasssassaessnessressreenns 35
101 TE ST PROCEDURE: ... .ccttetteettee it e et et et s st e st e et e et e es e se e steesaeesaeeseeasessatssatsseeeaseestesatesssesteesteesteesenesensaes 35
10,2 TEST RESULT: ottt ettt ettt ettt e et ettt et e et e e et e et e et e s et e seeesaeesaeesaeeseesaeeaseeese e et e et e ssbestaesaeeseaesenesenanes 35
CHANNEL SEPARATED ..ottt ettt e st e et s e e st e st e st e st e st e e st e ste e st e steesereesaeesenes 36
111 B S d 20107 = 1 ] =5 36
I I8 2y U I 36
HOPPING CHANNEL NUMBER.......ooot ittt sttt sttt sttt st st e bt s e st te st ee st e e steesaesessaessressreesteenns 39
121 TE ST PROCEDURE: ... .ccttetteettee it e et et et s st e st e et e et e es e se e steesaeesaeeseeasessatssatsseeeaseestesatesssesteesteesteesenesensaes 39
12,2 TEST RESULT ittt ettt ettt e st e e ettt et e et e e et e et e et e st e s et e steesaeesaeeaeesaeeaateaae e et e et e ssbesteeseeeseeesenesenanes 39
DWVELL TIME .ottt ettt ettt et e e et e et e e e et e s teesteeseeeeae e et et e emeeameeere e reenseneteneeenreereeesaeesneseeeneeaneenreenns 40
13.1 B S d 20107 = 1 ] =5 40
S 2 I =2y =T U I 40
ANTENNA REQUIREMENT ..ottt sttt sttt sttt sttt sttt bt et sttt e st et ebe st e e ebe st ene et naans 43
R EXPOSURE ...ttt ettt e e et e et e ettt e eae e e et eseae e e e aeeeaaeseeaeeeaseeeeseesaresesaeesasesssteeseresesreesarenans 44

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



Reference No.: WTS14S0615312E Page 4 of 59

151 REQUIMENT S .. ettt ittt ettt ettt ettt ettt et e e e bt e e bt e e sh e e et e e s b teeate s et eesabe s e ebeeeabesesbeesabassbaesabasssbassabessbessbaran 44
15.2  THE PROCEDURES / LIMIT ...uviiiutieittieieie ittt e ste s sttt e satesssteesatesssbesssessssbessaesesssssssesesssaesbansssssssseessransssenssens 44
15.3  MPE CALCULATION METHOD ..ocoutiiiitie ittt ettt te s st e e s ate s st e e st e s st b s s saeessbbessbanesabassneessraesssenssres 45
16 PHOTOGRAPHS — TEST SETUP ...ttt ettt e e e e et e s et e e et e st e s et e set e e s ereesetesseneesaneeaas 46
16.1 PHOTOGRAPH —CONDUCTED EMISSION TEST SETUP....ccviiitiiitei sttt ctee st rres s sres s sressnnee e 46
16.2 PHOTOGRAPH —RADIATED EMISSIONS TEST SETUP....cciciiiiitiecetii e itie et cree st sreesre s sressbesssressnnes s 46
17 PHOTOGRAPHS - CONSTRUCTIONAL DETAILLS ..ottt sttt sttt ettt sraesrae 48
171 BEUT —APPEARANCE VIEW .. .ottt itie ettt eetie s ttte et s ettesetessebassabesssbtssaasssbasssbasssbassabasssbessbesssbessabasans 48
7.2 BUT —OPEN VIEW .. .ottt ettt ettt ettt e sttt e st e e st e e s at e e sh e e s at e e sa b e e eaeeesabeeebaeesbbeesbeessbaeesrenesees 51
7.3 RE —MODULE VIEW ...ttt ettt ettt ettt e e st e e st e e st e e s bt e e sh b e e sat e e st beeebanesabeesbaessraeesranesees 55
17.4  ADAPTER T=APPEARANCE VIEW ..oovtieiieetieeeete et e et et seesteesteesaesstesassatssstssstessesesesssessaeseeesteesenssensaes 56
17.5  ADAPTER 2—APPEARANCE VIEW ....oiuviiittieitie ittt e sttt e sttt ste e stte e s tte s st e e satessatsssateesstesssassssbassaeessraesssenssees 57
17.6  ADAPTER 3—APPEARANCE VIEW ....oiuviiitiieitie it e sttt e sttt e st estteestte s sate e satessatsssatessstesssasssstassaeessraessrenesens 58

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



Reference No.: WTS14S0615312E Page 5 of 59

4

4.1

4.2

4.3

4.4

4.5

General Information

General Description of E.U.T.
Product Name : Digital Wireless Weather Proot Camera
Model No. t AWSC25
Type of Modulation : GFSK
Operation Frequency : 2408.625MHz ~ 2473.875MHz
Antenna Gain : 3dBi
Oscillator : 12MHz

Details of E.U.T.
Technical Data : DC 5.0V, 1.0A powered by Adapter
Adapter 1 : KSAS0050500100VUD (Ktec)

Input: 100—- 40VAC, 50/60Hz, 0.18A
Output: DC 5.0V, 1.0A

Adapter 2 : CS6D050100FU (Csec)

Input: 100-240VAC, 50/60Hz, 200mA
Output: DC 5.0V, 1.0A

Adapter 3 : SSA021F050100USD (KUANTEN)

Input: 100—240VAC, 50/60Hz, 0.2A

Output: DC 5.0V, 1.0A
Description of Support Units
The EUT has been tested as an independent unit.
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 number 7760A-1, 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, Apr. 29, 2014.

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



Reference No.: WTS14S0615312E

5
5.1 Equipments List
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Equipment Used during Test

Conducted Emissions

Last

Monitor

Item Equipment Manufacturer Model No. Serial No. Calibration Calibration
Date Due Date
1. EMI Test Receiver R&S ESCI 101155 Sep.18,2013 | Sep.17,2014
2. LISN SCHWARZBECK [ NSLK 8128 8128-289 | Sep.18,2013 | Sep.17,2014
3. Limiter York MTS-IMP-136 261832;1001' Sep.18,2013 | Sep.17,2014
4. Cable LARGE RF300 - Sep.18,2013 | Sep.17,2014
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
ltem Equipment Manufacturer Model No. Serial No. | Calibration Due Date
Date
1 EMC Analyzer Agilent E7405A MY45114943| Sep.18,2013 | Sep.17,2014
2 T”'Og\rﬁreonidaba”d SCHWARZBECK | VULB9163 336 Apr.19,2014 | Apr.18,2015
Coaxial Cable
3 (below 1GHz) Top TYPE16(13M) - Sep.18,2013 | Sep.17,2014
4 Broaf\;ﬁ::ga'*om SCHWARZBECK | BBHA 9120 D 667 Apr.19,2014 | Apr.18,2015
Broadband COMPLIANCE
5 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2014 | Mar.16,2015
Coaxial Cable
6 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.10,2014 | Apr.09,2015
Associated Equipment
Digital Wireless
1. JSW UDS6 - ) -

5.2 Measurement Uncertainty

Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB
+5.03dB
. . (Bilog antenna 30M~1000MHz)
Radiated Emissions +547dB
(Horn antenna 1000M~25000MHz)
Conducted Emission +3.64dB

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 Emissions

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

Test Result: PASS

Frequency Range: 150kHz to 30MHz

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

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz

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

6.1 E.U.T. Operation

Operating Environment:

Temperature: 22.5°C

Humidity: 52.1% RH

Atmospheric Pressure: 101.1 kPa

6.2 Test Procedure
(1) The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz to
30MHz was investigated.
(2) 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.

6.3 Test Setup

The EUT was placed on the test table in shielding room

_,4\ EUT Receiver —{ PC System

1
:50Q Terminator =

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

An initial pre-scan was performed on the live and neutral lines.
The EUT was tested in continuously transmit mode.
Adapter: KSAS0050500100VUD (Ktec)

Live line:

800 dbuwA

Tn

&0

50

40

30

20

Jonh | '
E\ ‘j\ r|J'd 1'P}‘154«4’”5l11+}."31w1‘|lr"!'1‘\’HJ h“!'ﬁ"‘rdl'"

) I‘w'w 1"““#;?{1,“1 3“1 K M

Lirmin:

AVG:

W

peak
o - R
| I
L] i :
0150 05 5 300 MHz
No | by | (aBuA) | @8 | (@BuA) | dBua |y | o | Reme
i 01700 2396 | 1057 | 3463 | 6496 |-3043| QP
2 01700 1343 | 1057 | 2400 | 54.96 | -30.96| AVG
3 03060 2530 | 1057 | 3587 | 6008|2421 QP
2 03060 1688 | 1057 | 2745 | 5008 | 2263 AVG
5 03339 2923 | 1057 | 3980 | 5935 |-19.65| QP
g 03339 2192 | 1057 | 3249 | 49.35 |-16.86] AVG
7 14980 1746 | 11.03 | 2849 | 56.00|-2751| ap
8 14980( 1162 | 1103 | 2265 | 4600 |2335| AVG
3 26660| 1479 | 1083 | 2562 | 56.00 |-3038] QP
0 45660 438 | 1083 | 1521 | 46.00 |-3079 AVG
E 120180| 1071 | 1096 | 2167 | 6000|3633 QP
2 120180| -042 | 1096 | 10.54 | 50.00 |-39.46| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:

Page 9 of 59

B0 douA
| H Limin: _—
AVG: —
70
60 :
|
50
|
40 .
® R R L S |
i A & ; . : :
I, &F |l . Y i
20 : --l-;;lﬁ,,u,-_ljn -ﬂh«wm M%RMWTMWF‘ L
R B L ERLL RN posk
: P : ; : i 'l'l'rl "
10 "-‘1,#“5'
; ke e
0.0 : : : :
0150 0.5 5 0.0  HHz
Freq. Reading | Factor | Result | Limit |Margin| . R
No | MHz) | (@BuA) | (@B) | (dBuA) | dBuA |(dB) el
1 03379 29.12 10.57 39.69 5925 [ -19.56] QP
2 03379 2134 1057 31.91 4925 | 1734 AVG
3 0.6140( 19.84 10.93 3077 56.00 [-25.23] QP
4 06140 1321 1093 2414 46.00 | -21.86] AVG
5 1.3619| 1856 10.93 29.49 56.00 [-26.51] QP
6 1.3619| 1253 10.93 2345 46.00 | -22.54( AVG
i 1.9020] 1828 11.33 29.61 56.00 [-26.39| QP
8 1.9020]1 10487 11.33 2220 46.00 | -23.80( AVG
9 45020 1742 10.84 28.25 56.00 [-27.74) QP
10 450201 853 10.84 19.37 46.00 | -26.63( AVG
11 11.9980] 12.94 10.96 2290 60.00 |-36.10) QP
12 11.9980| 3.21 10.96 1417 50.00 [-35.83) AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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Adapter: CS6D050100FU (Csec)
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Live line:
800 dBuA
H Limit: —_—
! Lo ! AVE: _—
.1 U SRR S S ;
60 :
|
I
|
an ]
30 '
; ]
_ o
20 ___l‘____l";___ ‘__E!f'ﬁx‘{ﬁftﬁ_&?lr-ﬁl_ﬁ_'__‘I_I,:___________,I_
Y Do peak
. P : : ::'f'r'-,"nllm‘,x'. o
: Lo : : : Rl AU T
1 e S S L EETEE T FEEE SRR R
; i 1
0.0 : :
0.150 05 5 300 HMHz
Freq. Reading | Factor | Result | Limit |Marginf .. R
No- | MHz) | (@BuA) | (@B) | (dBuA) | dBuA |(dB) e e
1 0.1500| 2633 10.57 36.90 | 65.99|-29.09| QP
2 0.1500| 14.47 10.57 25.04 | 5599 |-30.95( AVG
3 0.4100| 2577 10.56 36.33 | 57.65|-21.32] QP
4 0.4100| 18865 10.56 2921 | 47.65 | -18.44( AVG
5 0.5220| 20.06 10.63 3069 | 56.00 |-2531] QP
6 0.5220| 13.94 10.63 2457 | 46.00 | -21.43 AVG
7 0.7100| 1862 11.18 29.80 | 565.00 |-26.20] QP
g 0.7100| 12.60 11.18 2378 | 46.00 | -22.22( AVG
9 1.9660| 14.39 11.38 2577 | B6.00 |-30.23] QP
10 1.9660| 8.87 11.38 2025 | 46.00 | -25.75 AVG
11 23.9980| T7.36 11.59 18.895 | 60.00 |-41.05 QP
12 23.9980| 223 11.59 13.82 | 50.00 | -36.18| AVG

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS14S0615312E Page 11 of 59

Neutral line:
900  dOuA
: : Limit: —
AVE: —
70
0 5
|
50
|
4n ]
30
20 GIAT Ry T T
. R ERI T peak
. . . I?l]"'Jl'|l\'I'
1o (IR |
0.0 ; ; I
0.150 0.5 5 00 MHz
Freq. Reading | Facter | Result | Limit [Margin| ., 2
No- | MHz) | (@BuA) | (dB) | (dBuA) | dBuA |(dB) |°==| Feme
1 0.1500( 2647 10.57 37.04 | 6599 |-28.95 QP
2 0.1500( 15.4% 10.57 26.06 | 5599 [-29.93| AVG
3 0.3500| 2374 1057 3431 5B 96 |-2485| QP
4 0.3500( 1712 10.57 2769 | 4896 [-21.27| AVG
i 0.4060| 30.91 10.56 4147 | 5773 |-16.26| QP
6 0.4060( 2332 10.56 3388 | 47.73 [-13.85] AVG
7 D.7220( 2248 11.16 3364 | 5600 |-2236| QP
g 0D.7220( 16.08 11.16 2724 | 46.00 [ -18.76| AVG
9 1.9420( 18.04 11.36 2940 | 56.00 |-26.60| QP
10 194200 1163 11.36 2299 | 46.00 [-23.01| AVG
11 239980 1127 11.59 2286 | 60.00 |-37.14| QP
12 23.9980| 669 11.59 18.28 | 50.00 |-31.72[ AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Adapter: SSA021F050100USD (KUANTEN)

Live line:

800 dOuwY
B B Limin: —
! ! ! ! AVE: —
21 O O U A S SO demmndeeeid
60 :
|
60 |ooeo ooy e
|
30 i u i
Erbin, | i B, o :
MR R I AR e R T TR I .
20 fooen oo L ;-----“---i---‘*-bﬂf-iﬂE -f—ﬁ;f.;@;"w«.ﬂfﬁf-@ﬂ“-‘fm—{------;—
e R S
10 e ___":un_a___1____
i “F‘F.-m e
0.0 . 5
0.150 0% 5 J0.0 MHz
Freq. Reading | Factor | Result | Limit |Margin| . R
Noo | MHz) | Buv) | (@B) | (dBuv) | dBuv |(dB) il e
1 0.1500| 28.21 10.57 3878 | 6599 |-27.21| QP
2 0D.1500| 14.77 10.57 2534 | 5E99 | -30.65| AVG
3 0.4420| 2146 10.56 32.02 | 57.02 |-25.001 QP
4 0.4420| 1450 10.56 2506 | 4702 |-2196| AVG
5 0.8540| 21.98 10.93 329 56.00 |-22.09] QP
] 0.8540| 14.67 10.93 2560 | 46.00 |-2040| AVG
T 1.9020( 21.23 11.33 3256 | 56.00 |-2344) QP
] 19020 13.75 11.33 2508 | 46.00 |-20.92| AVG
9 7.2540| 17.10 10.76 27.86 | 60.00 |-32.14| QP
10 7.2940| 8.62 10.76 19.38 | 50.00 |-30.62| AVG
11 10.4940( 17.98 10.85 28.83 | 60.00 |-31.17| QP
12 10.4940( 8.0 10.85 19.75 | 50.00 | -30.25| AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
800 dEw
H H Limit: —_—
AVE: .
70
&0 :
|.
50 --
|
40 ¥ SHPVESSRR S S L A
|i A '
cC o
30 | : &\ : i
o
A~ '\r iy [ w ey
a0 JU\ _;-!-"1"":1"-1{'\ l%ﬂj’lll%!pm@ 'ﬁlr’.lF’rﬁf ” '1'1,111"‘1:;1 fl\"' |') ll“lf\‘l“':,"‘#{l"(( ﬁ"ﬁ H )
i H H peak
1 LT’“L"F‘WG
0.0 . :
0150 0s 5 00 MHz
Freq. Reading | Facter | Result | Limit |Margin| . R
Noo | Mfz) | @Buvy | (@B) | (dBuV) | dBuv |(dB) e
1 0.1539| 27.73 10.57 3830 | 6578 |-2748| QP
2 0.1539| 1436 10.57 2493 | BR78 | -30.85] AVG
3 0.3540] 192.12 10.56 2968 | 5887 |-29.19] QP
4 0.3540| 1156 10.56 2212 | 4887 |-26.75] AVG
5 0.8540| 22.84 10.93 3377 | 56.00|-22.23] QP
] 0.8540| 1365 10.93 2458 | 4600 |-21.42] AVG
T 1.9860| 2396 11.39 3535 | 56.00 | -20.65) QP
] 1.9860( 14.04 11.39 2543 | 4600 | -20.57| AVG
9 293000 22.11 11.19 3330 | 56.00|-22.70] QP
10 293000 11.72 11.19 2291 | 46.00|-23.09] AVG
11 11.1740) 22.03 10.90 3293 | 6000 |-27.07) QP
12 111740 11.94 10.90 2284 | 50.00|-27.16] AVG
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7 Radiated Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: DA 00-705
Test Result: PASS
Frequency Range: 12MHz to 25GHz
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uVv/m Distance uVv/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#4000FkH2) 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: 52.1 % RH

Atmospheric Pressure: 101.2 kPa
EUT Operation:

The EUT was tested in continuously transmit mode.

Waltek Services (Shenzhen) Co.,Ltd.
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7.2 Test Setup

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

The test setup for emission measurement below 30MHz.

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

P pectrum AMP ombining

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°

>

0.8m Turn Table

<---

System Analyser Network

Waltek Services (Shenzhen) Co.,Ltd.
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The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

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

0. 8m. Turn Table
Absorbers

i AAAA

pectrum ompining
ANa e N etwork

Waltek Services (Shenzhen) Co.,Ltd.
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7.3 Spectrum Analyzer Setup

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

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth..........ccooovveeiiiii e, 10KHz
Video Bandwidth ...........cccooooviiiiiiiiiiii, 10KHz
Resolution Bandwidth............coooveiiiiiiiniinn. 10KHz

30MHz ~ 1GHz

Sweep Speed ... Auto

IF Bandwidth.........cccooiiiiiiiieee, 120KHz

Video Bandwidth ...........cccooiiiiiiiien, 100KHz

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

Quasi-Peak Adapter Mode...........ccccccoeeeeee Normal

Resolution Bandwidth...............cccocciiinnne. 120KHz
Above 1GHz

Sweep Speed ... Auto

IF Bandwidth.........ccoooiiiiiii e, 1MHz

Video Bandwidth ...........cccooiiiiiiiiien 3MHz

Peak -Peak Adapter Bandwidth .................. 1MHz

Average Adapter Bandwidth........................ 10Hz

Resolution Bandwidth...............cccocceieinen. 1MHz

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.

Waltek Services (Shenzhen) Co.,Ltd.
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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 Range :12MHz ~ 30MHz
Remark:Because the emissions below 30MHz are more than 20dB below the limit, the data is not
show in the report.

Test Frequency Range :30MHz ~ 1GHz

Adapter: KSAS0050500100VUD (Ktec)

Test Specification: Vertical

800 dBNim
' ! ' Lamil —_—
' ' ' M angin: —
m bt
o
| — ;
“ o 3
| s . I
30 : 2 ;
2! i :
20 ' Ml i I
10
0.0 ; ; ; ; [
20,000 40 a0 60 fO0 &0 a0 400 a00 G000 fO0 700000 MHz
Freq. Reading | Factor Result Limit  |Margin| p_ | Ramark
No. (MHz) (dBuVim)| (dB) [(dBuVim) [[dBuv/m)| (dB) = ="
1 95.7622| 44.88 -20.28 24.60 4350 |-18.90( QP
2 191.7450 42,90 -18.19 24.71 4350 |-18.79( QP
3 287.9904| 49.01 -20.13 26.68 46.00 |-17.12( QP
4 383.9318| 5749 -17.20 40.29 46.00 | 571 QP
5 4325457 B4.96 -15.93 39.03 46.00 | 697 | QP
6 768.7481| 44.68 -6.04 36.64 46.00 | -936( QP
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http://www.waltek.com.cn




Reference No.: WTS14S0615312E

Antenna polarization: Horizontal

Page 20

of 59

B0 dBwY/m

Limit= —_—
! ' 1 ! M angin: —
1 O S R U SRR SN UM R S

&0

1 A S

40

20

P11 S S SRS SO NS IS U A

500 GO0 700 10000 MHz

30.000 40

a0 &0 70 490

300

MNa.

Freq.
(MHz)

Reading
{dBuV/m)

Factor
(dB)

Result
(dBuWfm)

Limit
(dBuVim)

Margin
(dB)

Detector

Remark

B3.8155

50.26

-26.09

2417

40.00

-15.83

QP

143.8295

40.83

-17.87

22.96

43.50

-20.54

QP

191.7450

47.97

-16.99

28.98

43.50

-14.52

QP

267.9904

47.48

-20.03

27.45

46.00

-18.55

QP

4325458

55.04

-15.79

39.25

46.00

-6.75

QP

| | ] | R =

768.7481

43.70

-71.90

35.80

46.00

-10.20

QP
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Adapter: CS6D050100FU (Csec)

Test Specification: Vertical

Page 21 of 59

800 dBuY/m
Lamil= —_—
' ' : ' M angin: —
21 T O S S R S S S
0
' E :
an [ . : 5
g 4 '
30 ; i
0.0 ; ; ; ; .
30000 40 50 G0 70 GO a0 00 500 GO0 00 10000 MHz
Freq. Reading | Factor Result Limit |Margin| o | Remark
Noo | mHz)  |@Buvim)| (@B) |(dBuVim) |(dBuvim)| (@s) | | R
1 37.5479| 5176 -19.76 32.00 4000 | -8.00| QP
2 67.4382| G454 -21.18 3336 4000 | -6.64| QP
3 95.7622| 4939 -20.28 29.11 4350 |-1439] QP
4 191.7450| 4887 -18.19 30.68 43.50 |-12.82| QP
5 353.9318| b54.85 -17.20 37.65 46.00 | -8.35| QP
& 4325457 55.06 -15.93 39.13 46.00 | -6.87| QP
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Antenna polarization: Horizontal
900  dBuV/m
! H Limit: —_—
' ' M angin: —
el e
o
E [ I
. H L6
4n - |_ -1 : E Q
S i
30
L i
20 ""' ' - Tk U4 1
10
0.0 ; ; ; ; Lo
0000 40 50 &0 /0 60 200 400 500 GOO 700 10000 MHe
Freq. Reading | Factor Result Limit |Margin| po | Remark
No- 1 MHZ)  |(@Buvim)| (dB) |(dBuVim) |(dBuvim)| (daB) || e
1 38.7518( 3573 -16.95 18.78 4000 |-21.22| QP
2 72.0843( 4396 -24.18 19.78 4000 |-2022| QP
3 96.0986( 5007 -23.86 26.21 4350 |-17.29| QP
4 191.7450| 4847 -18.99 29.48 4350 |-1402| QP
5 383.9318| 57.29 -17.20 40.09 46.00 | -5.91 ap
6 432 5457 B6.6T7 -15.79 40.88 46.00 | -5.12| aP
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Adapter: SSA021F050100USD (KUANTEN)

Test Specification: Vertical

800

Lamik= _—

: : : : : Magin: ~ —

T O O O SO S S S AU SO SO S Y B D SO
50

15 S A SR S

40

0

20

dblu¥ Fm

A0 Lo oo Ll oML il _i.__

30.000 40

a0 60

70 &0

300

400

00 GO0 A0 10000 MHz

Na.

Freq.
(MHz)

Reading
(dBuV/m)

Factor
(dB)

Result
(dBuvim)

Limit
(dBuVim)

Margin
(dB)

Detector

FRemark

36.0007

54 30

-19.90

34.40

40.00

-5.60

QP

71.8320

5523

-21.53

33.70

40.00

-6.30

QP

83.8156

5349

-20.90

32.59

40.00

-7.41

QP

143.8255

51.56

-18.22

33.34

4350

-10.16

QP

383.9318

5276

-17.20

3h.56

46.00

-10.44

QP

(=B I B [ = FER S

432.5457

56.42

-15.93

40.49

46.00

-5.51

QP
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Antenna polarization

: Horizontal

Page 24 of 59

800 dEW/m
' ' ! Limik: —_—
' ' ' M angin: —
70
.
—
o s -
| I A T
30 R ; TREmE
20 B A MO T e il [} ' ' | I M ' T
0000 40 S0 G0 J0 €0 300 400 500 GOD 700 1000.0 MHz
Freq. Reading | Factor Result Limit  [Margin| po | Remark
No- 1 MHzZ)  |(dBuvim)| (dB) |(dBuVim) |(dBuvim)| (aB) | D[ e
1 71.8320| 4244 -24.12 18.32 4000 |-21.68| QP
2 143.8295| 46.34 -17.87 2847 4350 |[-15.03] QP
3 287.9904| 50.11 -20.03 3008 46.00 |[-1592| QP
4 383.9318| 4975 -17.20 3255 46.00 |[-1345) QP
5 4325457 5292 -16.79 3713 46.00 | -8.87| QP
& 768.7481| 44.82 -7.90 36492 46.00 | -9.08| QP
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Test Frequency: 1GHz ~ 25GHz
And the below is the Fundamental and Harmonic

Frequency Detector Antenna ET;SVS;‘IJn Limit Margin Agé?ggta TLXE:;ZIG
(MHz) Polarization (dBuV/m) (dBuV/m) (dB) (m) )
Low frequency
2408.625 AV Vertical 102.06 (Fund.) 1.3 100
4817.25 AV Vertical 43.61 54.00 -10.39 1.2 85
7225.875 AV Vertical 44.55 54.00 -9.45 1.9 140
9634.5 AV Vertical 41.28 54.00 -12.72 2.2 180
12043.13 AV Vertical 37.64 54.00 -16.36 14 235
14451.75 AV Vertical 38.93 54.00 -15.07 1.8 160
16860.38 AV Vertical 35.74 54.00 -18.26 2.0 120
19269 AV Vertical 34.02 54.00 -19.98 1.3 180
21677.63 AV Vertical 31.80 54.00 -22.2 2.2 100
24086.25 AV Vertical 32.95 54.00 -21.05 1.7 100
2408.625 AV Horizontal 93.54 (Fund.) 2.5 20
4817.25 AV Horizontal 42.92 54.00 -11.08 2.4 240
7225.875 AV Horizontal 40.67 54.00 -13.33 2.3 160
9634.5 AV Horizontal 37.78 54.00 -16.22 2.3 140
12043.13 AV Horizontal 39.76 54.00 -14.24 2.2 80
14451.75 AV Horizonta 34.67 54.00 -19.33 2.4 240
16860.38 AV Horizontal 40.77 54.00 -13.23 1.7 200
19269 AV Horizontal 32.62 54.00 -21.38 2.0 140
21677.63 AV Horizontal 33.95 54.00 -20.05 2.8 120
24086.25 AV Horizontal 35.72 54.00 -18.28 1.9 130
2408.625 PK Vertical 112.09 (Fund.) 1.8 100
4817.25 PK Vertical 56.61 74.00 -17.39 1.9 100
7225.875 PK Vertical 57.55 74.00 -16.45 1.5 110
9634.5 PK Vertical 54.28 74.00 -19.72 1.7 300
12043.13 PK Vertical 50.64 74.00 -23.36 1.3 160
14451.75 PK Vertical 51.93 74.00 -22.07 1.3 100
16860.38 PK Vertical 48.74 74.00 -25.26 1.7 155
19269 PK Vertical 47.02 74.00 -26.98 1.5 240
21677.63 PK Vertical 44.80 74.00 -29.2 14 160
24086.25 PK Vertical 45.95 74.00 -28.05 1.7 130
2408.625 PK Horizontal 109.21 (Fund.) 2.2 80
4817.25 PK Horizontal 47.92 74.00 -26.08 2.2 210
7225.875 PK Horizontal 45.67 74.00 -28.33 29 160
9634.5 PK Horizontal 42.78 74.00 -31.22 1.9 40
12043.13 PK Horizontal 44.76 74.00 -29.24 1.7 155
14451.75 PK Horizontal 39.67 74.00 -34.33 14 120
16860.38 PK Horizontal 4577 74.00 -28.23 2.3 280
19269 PK Horizontal 37.62 74.00 -36.38 2.2 100
21677.63 PK Horizontal 38.95 74.00 -35.05 2.2 140
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24086.25 PK Horizontal 40.72 74.00 -33.28 ‘ 26 180
Middle frequency

2439 AV Vertical 99.94 (Fund.) 1.5 110
4878 AV Vertical 45.87 54.00 -8.13 1.8 140
7317 AV Vertical 43.98 54.00 -10.02 1.6 120
9756 AV Vertical 39.84 54.00 -14.16 1.7 130
12195 AV Vertical 43.08 54.00 -10.92 1.1 130
14634 AV Vertical 35.75 54.00 -18.25 1.7 200
17073 AV Vertical 39.00 54.00 -15 1.6 220
19512 AV Vertical 33.81 54.00 -20.19 1.0 160
21951 AV Vertical 37.80 54.00 -16.2 1.7 290
24390 AV Vertical 30.86 54.00 -23.14 1.6 140
2439 AV Horizontal 93.83 (Fund.) 1.8 150
4878 AV Horizontal 40.94 54.00 -13.06 21 220
7317 AV Horizontal 42.67 54.00 -11.33 2.0 200
9756 AV Horizontal 36.78 54.00 -17.22 2.2 170
12195 AV Horizontal 39.53 54.00 -14.47 1.9 180
14634 AV Horizontal 34.93 54.00 -19.07 21 310
17073 AV Horizontal 32.12 54.00 -21.88 1.6 245
19512 AV Horizontal 34.81 54.00 -19.19 1.7 140
21951 AV Horizontal 36.04 54.00 -17.96 2.5 180
24390 AV Horizontal 30.72 54.00 -23.28 1.5 250
2439 PK Vertical 111.67 (Fund.) 1.5 110
4878 PK Vertical 58.87 74.00 -15.13 1.6 140
7317 PK Vertical 56.98 74.00 -17.02 1.0 130
9756 PK Vertical 52.84 74.00 -21.16 1.4 250
12195 PK Vertical 56.08 74.00 -17.92 1.4 290
14634 PK Vertical 48.75 74.00 -25.25 1.2 290

17073 PK Vertical 52.00 74.00 -22 1.4 30
19512 PK Vertical 46.81 74.00 -27.19 1.5 250
21951 PK Vertical 50.80 74.00 -23.2 1.5 245
24390 PK Vertical 43.86 74.00 -30.14 1.4 170
2439 PK Horizontal 106.49 (Fund.) 1.9 30
4878 PK Horizontal 53.94 74.00 -20.06 1.7 175
7317 PK Horizontal 55.67 74.00 -18.33 2.6 200
9756 PK Horizontal 49.78 74.00 -24.22 1.6 110
12195 PK Horizontal 52.53 74.00 -21.47 1.4 180
14634 PK Horizontal 47.93 74.00 -26.07 1.5 280
17073 PK Horizontal 45.12 74.00 -28.88 2.0 230
19512 PK Horizontal 47.81 74.00 -26.19 1.9 200
21951 PK Horizontal 49.04 74.00 -24.96 1.9 30
24390 PK Horizontal 43.72 74.00 -30.28 2.0 265
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High frequency
2473.875 AV Vertical 99.18 (Fund.) 1.5 250
4947.75 AV Vertical 44.29 54.00 -9.71 1.4 40
7421.625 AV Vertical 40.72 54.00 -13.28 1.7 140
9895.5 AV Vertical 43.18 54.00 -10.82 1.8 180
12369.38 AV Vertical 38.28 54.00 -15.72 1.3 190
14843.25 AV Vertical 44.83 54.00 -9.17 1.6 160
17317.13 AV Vertical 38.86 54.00 -15.14 1.7 120
19791 AV Vertical 39.73 54.00 -14.27 1.1 300
22264.88 AV Vertical 38.05 54.00 -15.95 1.8 220
24738.75 AV Vertical 31.67 54.00 -22.33 1.3 175
2473.875 AV Horizontal 93.60 (Fund.) 1.9 140
4947.75 AV Horizontal 40.68 54.00 -13.32 22 270
7421.625 AV Horizontal 38.99 54.00 -15.01 2.0 220
9895.5 AV Horizontal 39.81 54.00 -14.19 2.1 220
12369.38 AV Horizontal 37.67 54.00 -16.33 2.0 155
14843.25 AV Horizontal 31.86 54.00 -22.14 22 240
17317.13 AV Horizontal 36.07 54.00 -17.93 1.5 280
19791 AV Horizontal 30.74 54.00 -23.26 1.8 100
22264.88 AV Horizontal 33.57 54.00 -20.43 26 110
24738.75 AV Horizontal 28.95 54.00 -25.05 1.6 210
2473.875 PK Vertical 111.94 (Fund.) 1.6 280
4947.75 PK Vertical 57.29 74.00 -16.71 1.7 70
7421.625 PK Vertical 53.72 74.00 -20.28 1.1 130
9895.5 PK Vertical 56.18 74.00 -17.82 1.5 220
12369.38 PK Vertical 51.28 74.00 -22.72 1.4 190
14843.25 PK Vertical 57.83 74.00 -16.17 1.4 100
17317.13 PK Vertical 51.86 74.00 -22.14 1.5 110
19791 PK Vertical 52.73 74.00 -21.27 1.2 240
22264.88 PK Vertical 51.05 74.00 -22.95 1.2 220
24738.75 PK Vertical 44.67 74.00 -29.33 1.5 175
2473.875 PK Horizontal 110.82 (Fund.) 2.0 200
4947.75 PK Horizontal 53.68 74.00 -20.32 1.8 180
7421.625 PK Horizontal 51.99 74.00 -22.01 27 220
9895.5 PK Horizontal 52.81 74.00 -21.19 1.7 220
12369.38 PK Horizontal 50.67 74.00 -23.33 1.5 110
14843.25 PK Horizontal 44.86 74.00 -29.14 1.7 210
17317.13 PK Horizontal 49.07 74.00 -24.93 21 250
19791 PK Horizontal 43.74 74.00 -30.26 2.0 190
22264.88 PK Horizontal 46.57 74.00 -27.43 21 140
24738.75 PK Horizontal 41.95 74.00 -32.05 23 300
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8 Band Edge Measurement

Test Requirement:

Test Method:

Measurement Distance:

Limit:

Detector:

Waltek Services (Shenzhen) Co.,Ltd.
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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
3m
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
For Peak value:
RBW =1 MHzforf =1 GHz
VBW = RBW,; Sweep = auto
Detector function = peak
Trace = max hold
For AVG value:
RBW =1 MHzforf =1 GHz
VBW = 10Hz; Sweep = auto
Detector function = AVG

Trace = max hold
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8.1 Test Result:

Low Channel — Peak: Transmitting mode

Page 29 of 59

107

97

87

i

67

57

47

37

27

117,

0 dBu¥/m

limit1: —_—

17.0 H H H H ' H H H H
2310.0000 2321‘.["] 2332‘.["] 234:‘3.["] 235;.["] 2355‘.["] 23?1'3_["] 233::'.["] 239!‘1["] 24|]é.|]|] 2420.00 MH=z
No. (iﬁqz} 3333'..%% F{fi'ét?r (d%is\’:;j’lrtn) (dIBJun\}l.}mJ M(?iiag}m Detector | Remark
7 2310.000] 5264 | 751 | 4513 | 7400 | 2887| peak
2 2390.000] 6720 | 734 | 5986 | 7400 |-14.14| peak
3 2398.000] 7526 | 731 | 6705 | 7400 | -6.05| peak
4 2400.000| 7499 | -731 | 6768 | 7400 | -6.32| peak
5 2400440 11802 | 728 | 11074 | 74.00 | 36.74| peak

Remark:1) Mark 5 is fundamental wave.

2) Transmitting mode and hopping mode are tested, the worst case is Transmitting mode.
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Low Channel — AV: Transmitting mode

170 dBuV/n
: : ; : : fimit1:

a7
a7
7
EF

57

47

LT
E

27

I7.o 1 H H H H H
2310.0000 2321.00 2332.00 234300 2354.00 2365.00 2376.00 2387.00 20800 2403.00 24Z20.00 MHz

No Fregq. Reading | Factor | Result Limit  |Margin

(MHz)  |@Buvim)| (@B) |(dBuvim)|(dBuvim)| (aB) |Detecter| Remark

4310.000) 3962 -Fa 32N 54.00 |-21.890 AV

2300.000| 5694 -7.34 49.60 5400 | 440 Av

2400.000| 6553 =131 o822 5400 422 AV

Bl Lo B =

2408.780| 114.30 -7.29 107.01 5400 | 5301 av

Remark: 1) Mark 4 is fundamental wave.

2) Transmitting mode and hopping mode are tested, the worst case is Transmitting mode.
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High Channel — Peak: Transmitting mode

117.0 dBu¥/m

limit1:
wr o A SR A a0 A A A A S—
97
a7
i
E7
LY
47
ar
27
17.0 ; ; ; ; : ; ; ; ;
2450.0000 2455.00 2460.00 2465.00 2470.00 2475.00 2480.00 248500 2490.00 2495.00 2500.00 MHz
Freq. Reading | Factor Result Limit  |Margin
No- | mHz)  [@Buvim)| (@B) |(dBuvim)|(@Buvim)| (aB) |Deectr| Remark
1 2474 500| 117.65 -7.13 11052 74.00 36.52 | peak
2 2483500 74.34 -T13 67.21 74.00 -6.79 | peak
3 2500.000| 5934 -7.08 52.26 7400 |[-21.74( peak

Remark:1) Mark 1 is fundamental wave.

Waltek Services (Shenzhen) Co.,Ltd.
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High Channel — AV: Transmitting mode

170 dBad/m
CTE
o7
77
EF
57
47
37
27
170 ; i i i ] i
2450.0000 2455.00 246000  2465.00  2470.00 247500 248000  2485.00 249000 249500 250000 MHz
Freg. Reading | Factor Result Limit  |Margin
No. | MHz)  [dBuvim)| (dB) |(dBuvim)|(dBuvim)| (aB) |Deeetr | Remark
1 2473900 112,95 -T.14 10581 54.00 | 5181 AV
2 2483500 &57.85 -1.13 072 5400 | 328 | Av
3 2484 300| 5864 713 51.51 5400 | 249 AV
4 25000001 3863 -7.08 31.55 54.00 | -2245 AV

Remark:1) Mark 1 is fundamental wave.

2) Transmitting mode and hopping mode are tested, the worst case is Transmitting mode.

Waltek Services (Shenzhen) Co.,Ltd.
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9 20dB 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.

9.1 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
9.2 Test Result:

Test Channel Bandwidth
Low 3.22MHz
Middle 3.26MHz
High 3.22MHz

Test result plot as follows:

Low Channel
@ *RBW 100 kHz Delta 1 [T1 ]
*VBW 100 kHz
Fef 10 dBm *ALL  Z0 dB SWT 2.5 ms
10 T . L Marker| 1 A.
B A | sncochos corlim
, ANLE NN
3 \
- f\ lfﬂl
AN A
AP
L !
|- 70
80 -
an :
Center 2.4085&3 GHz 1 MHz/ Span 10 MHEz
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Middle Channel

*EBW 100 kHz
“WBW 100 kHz

SWT 2.5 ms

Delta 1 [Tl ]
-0.1% dB
0000000 ME=Z

Marker( 1l

[T1

hal

Al

\J

|0
=80 —
F1 N
-40
Center 2.43892 GHz 1 MHz/ Span 10 MHz
High Channel
® “REW 100 kHz
*WBW 100 kH=z
ref 10 dBm *att 20 dB SWT 2.5 ms
10

=G0

=70

-&0

=80

Center 2.4737%46 GHz
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10 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit:

Test mode:

10.1 Test Procedure:

FCC CFR47 Part 15 Section 15.247

ANSI C63.4:2003

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 0.125watts (20.97 dBm) limit applies.

Test in fixing frequency transmitting mode.

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

the spectrum.

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

Peak.

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

max value.

10.2 Test Result:

Test Channel Output Power (dBm) Limit (dBm)
Low 8.18 20.97
Middle 8.53 20.97
High 8.47 20.97

Waltek Services (Shenzhen) Co.,Ltd.
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11 Channel Separated

Test Requirement:
Test Method:
Test Limit:

Test Mode:
11.1 Test Procedure:

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

to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 5MHz. Sweep = auto;

Page 36 of 59

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.

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.
11.2 Test Result:

Test Channel Separation (MHz) Result
Low 3.39 PASS
Middle 3.38 PASS
High 3.38 PASS

Waltek Services (Shenzhen) Co.,Ltd.

http://www.waltek.com.cn




Reference No.: WTS14S0615312E Page 37 of 59

Test result plot as follows:

Low Channel

® REW 30 kHz

VBW 100 kHz
Fef 10 dBm Attt 20 4B SWT 10 ma

|--50
|- 60
|- 70
|--s0
-90
Center 2.410272 GHz 500 kHz/ Span 5 MHzZ
Middle Channel
EBW 30 kHz
VEW 100 kHz
Fef 10 dBm Attt 20 4B SWT 10 ma

|- 50

|- &0

|-70

|- 80

-90

Center 2.4405 GHz 500 kHz/ Span 5 MHzZ
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High Channel
® REW 30 kHz
VBW 100 kHz
Fef 10 dBm Attt 20 4B SWT 10 ma

Center 2.47219 GHz 500 kHz/ Span 5 MHzZ

Waltek Services (Shenzhen) Co.,Ltd.
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12

12.1

12.2

Hopping Channel number

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.

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 = 100 kHz. VBW = 100 kHz. 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: Center Frequency = 2441MHz, Span = 80MHz. Submit the test result
graph.

Test Result

Total Channels are 24 Channels.

® REW 100 kHz Marke:
VEW 100 kHz

Fef 10 dBm Att 20 4B SWT 10 ma

10 1] Marke: | 1 [Tl

-10 4

Ceanter Z.441 GHz 8 MH=z/ Span 80 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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13 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.

13.1 Test Procedure:

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

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

3.Set RBW = 1MHz and VBW = 1MHz.Sweep = as necessary to capture the entire dwell time per
hopping channel.

4.Use the marker-delta function to determine the dwell time. If this value varies with different
modes of operation (e.g.. data rate. modulation format. etc.). repeat this test for each variation. The

limit is specified in one of the subparagraphs of this Section. Submit this plot(s).

13.2 Test Result

Test channel Dwell time(second)

Low channel 0.018s
Middle channel 0.019s

High channel 0.019s

Remark: Dwell time(T)=Ton-time*Ntimes/Sweep time(s)*0.4* Total Channels<0.4s.
Ton-time:refer to follow photos

Ntimes:10

Sweep time:5s

Total channels:refer to section 12

Please refer to the below photos for more details.

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

Ton-time=0.018s
® REBW 1 MH=z Delta [T1 ]
*WVEBEW 1 MH=Z 1. B
Fef 10 <dBm *Art 20 dB SWT 1 ms  1%52.000 000 ps
10 Mar 1 [T
- 40 dBm
T - f
"
|- z¢
30
——40
=0
B0
I
y
mnw s AN A
¥ ==
&0
=80
Center 2.408625 GHz 100 ps/
Middle Channel
Ton-time=0.019s
® REBW 1 MH=z Delta [T1
*WVEBEW 1 MH=Z B
Fef 10 <dBm *Art 20 dB SWT 1ms  196.000000
10 Marker| 1 [T
- dBEm
B rp—vww._.
T -
"
|- z¢
30
——40
=0
B0
&0
=80
Center 2.439025 GH=z 100 ps/
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High Channel
Ton-time=0.019s

® REW 1 MHz
“VEBW 1 MHz

Ref 10 d4Bm *Att 20 dB SWT 1 ma

pelta 1 [Tl ]
10 MM Marker| 1 [T1
0  SEETCR SRR "

- 20

|- 30

- a0

50

Ao gy
i b

80

=80

Center 2.473875 GHz 100 ns/
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14 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 detachable antenna with RP SMA connector, fulfil the requirement of

this section.

Waltek Services (Shenzhen) Co.,Ltd.
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15 RF Exposure

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

Test Requirement:

Test Mode:
15.1 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.

15.2 The procedures / limit

(A) Limits for Occupational / Controlled Exposure
Magnetic Field

Averaging Time

ey el e Svengin ()| Derey ) s
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842 / f 4.89/f (900 /)* 6
30-300 61.4 0.163 1.0 6

300-1500 F/300 6
1500-100,000 5 6

(B) Limits for Ge

neral Population / U

ncontrolled Exposure

Magnetic Field

Averaging Time

ey el ettt | Svanan 0 |Pover ey @) Mg
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

Waltek Services (Shenzhen) Co.,Ltd.
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15.3 MPE Calculation Method

[ 2
E (Vim) = M Power Density: Pd (W/m?) = E_
377
E = Electric field (V/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 to

Pd — 30xPxG
377xd?
dBm=10lgmW

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

Antenna Gain | Power Density Limit of Power
Peak Output Power (mW) (numeric) (S) (MW/cm2) Density (S)
(mW/cm2)
713 1.995 0.002050 1

Waltek Services (Shenzhen) Co.,Ltd.
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16 Photographs — Test Setup

16.1 Photograph —Conducted Emission Test Setup
-

16.2 Photograph —Radiated Emissions Test Setup

12MHz~ 30MHz

Waltek Services (Shenzhen) Co.,Ltd.
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30MHz ~ 1GHz

1GHz~25GHz

Waltek Services (Shenzhen) Co.,Ltd.
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17 Photographs - Constructional Details

& 30 i 2035 s Al
R i1 o : : :
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ANT. with RP-SMA connector

Waltek Services (Shenzhen) Co.,Ltd.
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17.2 EUT - Open View

{2 6 1o S RNEECALEAL N
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\
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17.3 RF —Module View

M LPLLL L L
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LA

e i
RS

17.5 Adapter 2—-Appearance View
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