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2  Test Summary

Test Items Test Requirement Result
. . o 15.205(a)
Radiated Spurious Emissions
15.209 PASS
(9kHz to 25GHz)
15.247(d)
Conduct Emission 15.207 PASS
20dB Bandwidth 15.247(a)(1) PASS
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)

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.

WALTEK SERVICES Reference No.: WT12052779-D-S-F



Page: 3 of 60

JSW Pacific Corporation FCC ID: LE2G7
3  Contents
Page
1 (O @ AV 1 = = AN 1 R 1
2 TEST SUMMARY et e s e e e e s s e e bt e e s e e s e b bbb e e e e e s s s e b bbb e e s e e s s s e sb bbb beeeseessbbbbbaeeseesas 2
3 (O AV I =1 1 S T 3
4 GENERAL INFORMATION ..ottt ettt s e e e bbbt e e e e s s e e bbb e e e e e s s s sbbbabaeesssssabbbeaeeesesssasens 5
4.1 CLIENT INFORMATION.......ceiiiiiiiiitteeieeeeeeiiitteeeeeeeeeeeitaereeeeeeesetsereseeeseasaasseseseeeeassareseseseeasasaeseeeseeanasreseeeseeennssreres 5
4.2  GENERAL DESCRIPTION OF E.U.T . .ottt e et eate e s e e eaae e e s enaeeesennneeeenneeas 5
4.3 DETAILS OF E.U. T ittt e e e e et e e e e e e et e e e e e e eenaataeeeeeeeeenaarereeeeeeensareeens 5
4.4  DESCRIPTION OF SUPPORT UNITS ...coiiiiiiiiiiiieiieieeeeiiitieeeeeeeeeeitteeeeeeeeeesstaaseeeseeeeessaseseseseeasssresseeseeenissrsreeeseensssrenens 6
4.5  STANDARDS APPLICABLE FOR TESTING ...ccoooiiiiiiiiiiiiiiiii e 6
4.0 TEST FACILITY ooeiiiiiiiiiiieeee ettt et e et e e e ettt e e e e e e eetaae e e e e e e eeeaaaaeeeeeeeeesaaaaeseeeseeenassareeeeeeensraenens 6
g =3 N 70 10 i (6 ) [PPSR 6
5 EQUIPMENT USED DURING TEST ....ooiiiie ettt st ste e st stae e st e staeesta e e saaeesnaeestaeesnneesnneesnnees 7
6 CONDUCTED EMISSION ..ottt e e e e s bbb e e e s e e s s e bbb b e e e s e s s s abb b b e s e s esssesabbbbbasesesssastes 9
6.1  E.U.T. OPERATION.......cceitiiuurieieeeeeeiiteeeeeeeeeesiareeeeeeeeeattrereseeeeesasareseeeeeeasetsaseeeeeeesatseseeeeeeeaassaseseeeeeasssseseeeeeeennnes 9
0.2 EUT SETUP ..ottt ettt ettt e e et et e e e e e e e e saaa e s e e e e eeesataareeeeeeeaestaaseeeeeeeanatraseseeeeeanssareeeeeeann 10
6.3  CONDUCTED EMISSION TEST RESULT ...coiiiiiiiiitiieiiee ettt eeeetee e e e eeeetaee e e e e eeentaareeeeeeesesasaeeeeeeeeenasnseeeeeeean 10
6.4 PHOTOGRAPH — CONDUCTED EMISSION TEST SETUP ....cuuvviiiiiiiiiiiiieeieeeeeecitieeeeeeeeeeetaereeeeeeesesseeeseeeeessnsnnseeseeeeas 13
7 RADIATED SPURIOQUS EMISSIONS ... .ottt ette ettt e e ettt e e e et e e s s bee e s s ebbe e e sasaee e s sabeeesaraeeeaans 14
Tl EUT OPERATION :...uuueiiiieiieeiieieeeeeeeeeeeeeeaeeeeeeeeseesaaeeeeeesseesassasaeeesssssansasseeeesssaassasseeeessssesassasseesssessnnsssseeesssnnnnnnrees 14
7.2 MEASUREMENT UNCERTAINTY ..uuuuuuuuuuuununnnnennnnnnnnnnnsnennnsnnnnnnnnnnsssnnsnsssssnnnnsnsnnnssssnnsssssssssssnnnsnnsnnsnssnsnssnnsnnnnnnnnnnne 14
R T B 27 U5 =i i 6 SRR 15
T4 SPECTRUM ANALYZER SETUP ....evtiiiiiiiitiieieeeeeeeeeteeeeeeeeeeeeaateeeeesseessssssatessssssssassseeessssassasseesessssssnesseeeesssssnnsensees 17
7.5 TEST PROCEDURE.......uuutiiiiiiiiiteeeeeeeeeeeeeeeeeeeeeeeeeaaeeeeeeseesaaaaeeeeessssassaaeeeeesesaasasseeeeeessasaasaeseesssessnnsasseeesssnnnnnnrees 18
7.6 CORRECTED AMPLITUDE & MARGIN CALCULATION.......ccoouutiiieeeieeiiieeeeeeeeeeeineeeeeeeeesssssaseeesessssnssseeeessssssnneneees 18
7.7 SUMMARY OF TEST RESULTS ..evvetieiiiiiiiieiieeee e e ettt e e e ettt e e e e e eeaaateeeeessssssaaseeeeeessansaaseeeeessssnnaasseeeesseennnraneees 19
7.8 PHOTOGRAPH — RADIATION SPURIOUS EMISSION TEST SETUP......ceiouutiiiieiieeiieeeeieeeeeeeeiieeeeeeeeeeenaaneeeeeeseennnnnneeas 28
8 BAND EDGE MEASUREMENT ...ooiiiii ettt ettt et e e e s s e s bbb e s e e e s s s sabb b b s e e e e s s e saabbanes 30
8.1 TEST RESULT: .tttiiiiiee ettt ettt ettt e e et et e e e e e ee ettt e e e e e e eeeeataaeeeeeeeeaestaaseeeeeeeansssaseseeeeeansaareeeeeeenn 31
9 20 DB BANDWIDTH MEASUREMENT ..ottt ttee ettt eta e s s tae e s s eabe e s s enbas e s sareeessnreee s 35
L2 T B 2703 N X0 103 23 5] 63 27 35
0.2 TEST RESULT: e sass s sssssssssssnsnssssssnssssssnsnsnnnsnnsnnnnsnnnsnsnsnsnnnnnnnnnnn 35
10 MAXIMUM PEAK OQUTPUT POWER ... ittt ettt ba s ebbbaa e s e 37
10.1 TEST PROCEDURE:......ccciiiiiiittieiieeeeeeeiieeeeeeeeeeesaaeeeeeeeeeesttaaeeeeeeeeesataeeeseseeesaasraseseseeessstsereseseeesnstreseeeseeeanssrenees 37
10.2 TEST RESULT ... citieeiie ettt e e et et e e e e e et eeeeeeeeesaaaaeeeeeeeeeaaaaeeeeeseeesaaaaaeeeeseennsasaseseseennsarenens 37
11  HOPPING CHANNEL SEPARATION ....ooii ittt e ettt e tee e s bae e st e e e satee e s sabae e s sbaeeesbaeeessanees 38
11.1 TEST PROCEDURE: .......otttuttttteeeeeeeeteeeteeeeeeeeaaeeteeeseeeataaeeeeeseseesaaaeeeeessaasaaseeeeesseanasseeeeesssenasteseesssssssnsseneeeeeas 38
11.2 2T A S 2] 6] 0 PR 38
12 NUMBER OF HOPPING FREQUENCQ Y ..ottt sttt st snba e snae s snbaesnae e 41
12.1 TEST PROCEDURE :.....cccciiiiiiitiieieeeeeeeeitieeeeeeeeeeestaaeeeeeeeeeestaareeeeeeeeesataeeeeeeeeasiasraseseseeessstsereseseeesnssareseeeeeanssranees 41
12.2 TEST RESULT ....ititeiee ettt e e ettt e e e e e ettt e e e e e e e eeeaaaaeeeeeeeeaaaaaeeeeeseeesasaaeeeeeseennsssaseseseennasrenens 41
G T 5 ALY I I I 1R 42
13.1 TEST PROCEDURE: .......ettiuttttteeeeeeeeteeteeeeeeeeeaaeeeeeeseesasaaeteeeeeseesaaaeeeeessaaasaseeeeessaansassseeeessssnnstsseeessssnnsreneeeeens 42
13.2 2T A S 2] 6] 0 PR 42

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F



Page: 4 of 60

JSW Pacific Corporation FCC ID: LE2G7

14  ANTENNA REQUIREMENT ..ottt ettt ettt e st e e st e e sae e et b e e aae e e teeesnee e steeenneeestaeenneeenees 45

15 REEXPOSURE ...ttt ettt ettt e s ettt e e st e e s ehb e e e s eabt e e s sabae e e s bbeeesabbaeesaabeaeessabaeeesbbaeesnraesesarens 46
15.1 REQUIMENTS: ...ttt ettt e e e e e e ettt a e e e e eeeeeaaaaeeeeeeeeasaaabeeeeeseeenasaasaeeeseeensasaseseseeenarreres 46
15.2 THE PROCEDURES / LIMIT......uuoiiiiuiiieieieeeeeiteeeeeeaeeeeenaeeeseesaeeeseaeeesesasessenssseesssseesansseessansssessnsesesssssesssssreesenaees 46
153 MPE CALCULATION METHOD .......cooiitteriieeeeeietieeeeeeeeeeeeteeeeeeeeeeestaaeeeeeeeeessssseeeeeseeesssssssseseessissreseseseensssresees 47

16 PHOTOGRAPHS - CONSTRUCTIONAL DETAILLS. ...ttt 48
16.1 PRODUCT VIEW ...ttt ettt ettt e e e e e et e e e e e s eesaaaeeeeeeseesaaatteeeessessnnsaaseeesssasnseaseeeesessnnrenaees 48
16.2 EUT — APPEARANCE VIEW.....uiiiiiiiiiiiieieiieeeeeeeeteeeeeeeeeeeataaeeeeeeessesasaeeesesseassasseeeesssasssassseeeesssssnssaeseesssssnnseeeees 50
16.3 BEUT — OPEN VIEW .ottt ettt ettt e e e et e e e e e s eesaaaeeeeeeseesaaaateeeessessansaaseeeeesasnseaneeessesssnrrnnees 51
16.4 BEUT —PCB VIEW ...ttt ettt et e e ettt e e e e e e et e e s et e e e eateeesaaaeeeeeaaaeeeesaaeeesenaeeesssaeeseanneeas 53
16.5 RE IMODULE = VIEW ..ooiiiiiiiieiiiieee ettt e e ettt e e e e s eeaaate e e e e seesaaaeeeeeessesaaasseeeessessnsaaseeesesssnsssseeessesssrrnnees 58
16.6 BATTERY VIEW .oeeeiiiiiiiiieiceeee ettt et e e ettt e e e e e et e e e e e s eesaaaeeeeeeseesaaaaseeeessessansaaseeeessasnseaneeeesessnsennees 59

A O O 12 = 1 = RO 60

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F



Page: 5 of 60

JSW Pacific Corporation FCC ID: LE2G7
4  General Information

4.1 Client Information

Applicant : JSW Pacific Corporation

Address of Applicant : 3F-3, No 700, Chung-Zweng Road Chung Ho City, Taipei, Hsien,
Taiwan

Manufacturer : JSW Pacific Corporation

Address of Manufacturer  : 3F-3, No 700, Chung-Zweng Road Chung Ho City, Taipei, Hsien,
Taiwan

4.2 General Description of E.U.T.

Product Name : Digital Wireless Surveillance System
Model No. : G7

4.3 Details of E.U.T.

Technical Data : 5.0V DC or 3.7V 1800mAh Li-ion Rechargeable Battery.

Three kind of adapters can be used for diffent market.The full test
were performed with these three adapters separately and battery,
the worst case is the sample going with adapter 1, so the worst data
were shown as follow.We confirm that all conditions had been

considered during the test and full tests are passed.

Adapter 1 : KSAS0060500100VUD (Ktec)

Input: 100 — 240VAC, 50/60Hz, 0.18A

Output: 5.0VDC, 1.0A
Adapter 2 : SYS1421-0505-W2 (Sunny)

Input: 100 — 240VAC, 50/60Hz, 0.5A MAX

Output: 5.0VDC, 1.0A, SW MAX
Adapter 3 : SSA051F050100USD (KUANTEN)

Input: 100 — 240VAC, 50/60Hz, 0.2A

Output: 5.0VDC, 1.0A

Screen 1 HSD070IDW1 (Hannstar)
Screen 2 20810700210173 (STARRY)
Operation Frequency : 2414.25MHz ~ 2461.50MHz
Antenna Gain : 2 dBi

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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4.4  Description of Support Units

The EUT has been tested as an independent unit.
4.5 Standards Applicable for Testing

The customer requested FCC tests for a Digital Wireless Surveillance System. The standards
used were FCC CFR47 Part 15 Section 15.203, Section 15.207, Section 15.209 and Section
15.247.

4.6 Test Facility

The test facility has a test site registered with the following organizations:
. IC — Registration No.: IC7760A

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, August 3, 2010.

. 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.

4.7 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

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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5 Equipment Used during Test
Equipment | Manufacturer | Equipment . . .
Name Model No Internal No | Specification | Cal. Date Due Date Uncertainty
EMC Agilent/
Analyzer E7405A MY45114943| W2008001 | 9k-26.5GHz | Aug. 2, 2011 | Aug. 1, 2012 +1dB
. SCHWARZB
Trilog | ok MESS- 30-3000
B:;idﬁind ELEKTROM 336 W2008002 MHz Aug. 2,2011 | Aug. 1, 2012 +1dB
eme 1/ vULBY163
SCHWARZB f<10 GHz:
Broad-band | ECK MESS- +1dB
Horn ELEKTROM 667 W2008003 1-18GHz | Aug. 2,2011 | Aug. 1,2012 | 10GHz < f<
Antenna / BBHA 18 GHz :
9120D(1201) +1.5dB
SCHWARZB
Broadband | ECK MESS-
Preamplifier | ELEKTROM 9718-148 W2008004 | 0.5-18GHz | Aug.2,2011 | Aug. 1, 2012 +1.2dB
/ BBV 9718
Broad-band ?ECCPII(“I(?ISSRZS]?
Aljt(:l*gla ELEKTROM 399 W2008005 | 15-26.5GHz | Aug. 2, 2011 | Aug. 1, 2012 +1.5dB
/ BBHA 9170
SCHWARZB
Broadband | ECK MESS-
Preamplifier | ELEKTROM 9719-254 W2008006 | 18-26.5GHz | Aug. 2,2011 | Aug. 1, 2012 +1.2dB
/ BBV 9719
. . |SCHWARZB
1om Foaxial | ECK MESS-
W ELEKTROM - - - Aug. 2,2011 | Aug. 1, 2012 -
N-male
/" AK 9515
Connectors
H
10m 50 Ohm | Y LN ARED
Cg:;(llgl ELEKTROM - - - Aug. 2,2011 | Aug. 1,2012 -
/ AK 9513
Positioning | C&C LAB/
Controller | COC.IF - - - Aug. 2,2011 | Aug. 1,2012 -
Color SUNSPO/
Monitor SP-14C - ] ) Aug. 2, 2011 | Ave 1,2012 -

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.
WALTEK SERVICES

Reference No.: WT12052779-D-S-F
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Equipment | Manufacturer |- Equipment Internal No | Specification | Cal. Date Due Date Uncertainty
Name Model No
ROHDE&SC
Test Receiver| HWARZ/ 101155 W2005001 9k-3GHz | Aug. 2,2011 | Aug. 1,2012 +1dB
ESPI
Two-Line V- ROHDE&SC
HWARZ/ 100115 W2005002 | 50€/50uH | Aug.2,2011 | Aug. 1,2012 +10%
Network
ENV216
Power freq
Frag-range : distinguish
TESEQ 9K-1GHz o
RF Generator GmbH/ 25781 W2008008 |RF voltage: -| Aug. 2,2011 | Aug. 1,2012 RFeletricit
NSG7070 60 dBm- ceemielty
+10dBm distinguish
0.1B
Active Loop |Beijing Dazhi
Antenna / 7N30900A - - - Aug. 2,2011 | Aug. 1, 2012 +1dB
AC Power | TONGYUN/
Supply DTDGC-4 - - - Aug. 2,2011 | Aug. 1, 2012 -

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.
WALTEK SERVICES

Reference No.: WT12052779-D-S-F




JSW Pacific Corporation

6 Conducted Emission

Test Requirement:
Test Method:

Test Result:
Frequency Range:
Class:

Limit:

Detector:

6.1 E.U.T. Operation

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

Atmospheric Pressure: 1012 mbar

EUT Operation:

Page: 9 of 60

FCC ID: LE2G7

FCC CFR 47 Part 15 Section 15.207

ANSI C63.4:2003

PASS

150kHz to 30MHz

Class B

66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & SMHz

60 dBpV between SMHz & 30MHz

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

The pre-test was performance on three modes: 1. normal link and display, 2. normal link

and record, 3. normal link and connect to internet. The worst mode is mode 1, so the data

show in the report is that mode’s only.
The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from
150kHz to 30MHz was investigated.

The maximised peak emissions from the EUT was scanned and measured for both the

Live and Neutral Lines. Quasi-peak & average measurements were performed if peak

emissions were within 6dB of the average limit line.

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.
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6.2 EUT Setup

The conducted emission tests were performed using the setup accordance with the ANSI
C63.4:2003, The specification used in this report was the FCC Part15.207 limits.

I 80cm >80cm I/U\’“Ml
40cm -
EUT _ _-ﬁ__._._

80rm LISN

The EUT was placed on the test table in shielding room

6.3 Conducted Emission Test Result

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

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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Live line:
80.0 dBu¥
B limit1: —

: : R N : : Lo Lo limit2: —
70 : : e REES : : Shondebdo b

60

50

40
30 : S R I PN - RRRRREL. | L W S O SOPPERRRRRRRRRR: S AR

20 1 i 1 T | 1 [ B S R

b_1
0 T A O 1 O L 1. = YOO s
0.150 0.5 L} 30,0 MHz
vo | e Tragous ] e | ot T s [arsome | ora
1 03465 3573 10.34 46.07 Se04 (-1297) QP
2 03465 2338 10.34 3372 49.04 | -1532 AVG
3 07620 31.84 10.44 4228 SB.00 [-1372] aQPF
4 076200 1830 10.44 2874 4600 | -17 28] AVG
5 1.00201 32.23 1045 4265 SE.00 (-1332] QP
g 1.00201 19.55 1045 30.00 4600 | -16.001 AVG
T 13020 3219 10.53 4272 5600 [-13.28 QP
8 13020 1965 10.53 anAs 4600 | -1582] AVG
9 20220 3280 10.70 4320 S8.00 (-1280] QP
10 202200 1858 10.70 29.29 4600 | -1671 AVG
i 29460 29.65 10,75 4040 SB.00 (-1560 QP
12 29460| 1347 10.75 24 .22 46.00 |-21.78] AVG

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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Neutral line:

80.0 dBuY

limit1: —

limit2: —

70

60

50

40

30

20

10

0.0 : : : : R : : : R :
0150 0.5 L} 300 MHz

o | Tt e | et T s [larsomen | e

1 03460| 3427 10.34 44 61 5906 [-1445 QP

2 0.3460| 2076 10.34 3110 4906 | -17 96| AVG

3 08700 3037 10.45 40.82 S8.00 [-1518] QP

4 08700 17.08 1045 27.53 4600 | -1847 AVG

5 10020 31.94 1045 47239 5600 [-1361 QP

o] 10020 18.71 1045 2916 46.00 |-16 84| AVG

7 13340 3381 10.53 44 34 SB.00 [-1186] QF

g 133401 1973 10.53 30.28 4600 | -1574) AVG

g 17540 3257 10.64 4321 SE00 (1279 QP

10 175401 15892 10.64 29.56 4600 | -16 44 AVG

11 21260| 3152 10.71 4223 5600 [-1377] QP

12 212600 17.14 10.71 27.85 4600 | -18.15] AVG

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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6.4 Photograph — Conducted Emission Test Setup

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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7  Radiated Spurious Emissions

Test Requirement: FCC CFR47 Part 15 Section 15.209 & 15.247
Test Method: Based on DA 00-705
Test Result: PASS
Frequency Range: 9kHz to 25GHz
Measurement Distance: 3m
Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency i
Distance
(MHz) uV/m () uV/m dBuV/m
m

0.009 ~ 0.490| 2400/F(kHz) | 300 | 10000 * 2400/F(kHz) | 20log®*?""*H2) 4+ g
0.490 ~ 1.705 | 24000/F(kHz) | 30 100 * 24000/F(kHz) | 20log**0F&HD) 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®®”
Test mode: The EUT was tested in continuously Transmit mode.

7.1 EUT Operation :

Operating Environment:
Temperature: 25.5 °C

Humidity: 51 % RH
Atmospheric Pressure: 1012 mbar

7.2 Measurement Uncertainty

All measurements involve certain levels of uncertainties, especially in the field of EMC.
The factors contributing to uncertainties are spectrum analyzer, cable loss, antenna factor
calibration, antenna directivity, antenna factor variation with height, antenna phase center
variation, antenna factor frequency interpolation, measurement distance variation, site

imperfections, mismatch (average), and system repeatability.

Based on NIS 81, The Treatment of Uncertainty in EMC Measurements, the best estimate

of the uncertainty of a radiation emissions measurement at Waltek EMC Lab is +5.03dB.

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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7.3 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 diagram below shows the test setup that is utilized to make the measurements for
emission from 9 KHz to 30 MHz Emissions.

Turn Table
EUT
Powaer Cable 08 m
|17 3m 44
Ground Planes
Potwar
Spectrum
Analyzer

The diagram below shows the test setup that is utilized to make the measurements for
emission from 30 MHz to 1 GHz Emissions.

I
Tum Table
1m = <4m
EUT
? Coaxial
Power Cable 08m Cable
E - .
Ground Plans
Powear
Spectrum
Analyzer

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.
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The diagram below shows the test setup that is utilized to make the measurements for

emission from 1 GHz to 25 GHz Emissions.

v

Horn Antenna

Antenna Tower

......... | —————

!

]

EUT _\‘
4m 5
Spectrum
—
- ﬁ "y Analyzer

betatalata areaatela e

i " v | N
T:];:.;: 0.8m Im \ —5
‘? #' " Amplifier I:IEE

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.
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7.4 Spectrum Analyzer Setup
According to FCC Part15 Rules, the system was tested 9kHz to 25000MHz.

9kHz ~ 30MHz

Start Frequency .........cccceeveveveennieenncene 9kHz
Stop Frequency.......cocceveeeeneeeiieeniennneens 30MHz
Sweep Speed.....c.coviviiriiiiiiiniiene Auto
IF Bandwidth.........coccooiiiniiiiiin, 10KHz
Video Bandwidth..........c.ccoeieninnen. 10KHz
Resolution Bandwidth..............c............ 10KHz

30MHz ~ 1GHz

Start Frequency .........cccceeveveveennieenncene 30 MHz
Stop Frequency.......cocceeveveeveeeiieenienneens 1000MHz
Sweep Speed.....c.coviviiriiiiiiiniiene Auto

IF Bandwidth.......cccccooeniininiiniiinens 120 KHz
Video Bandwidth..........cccccooeininiinnnns 100KHz
Quasi-Peak Adapter Bandwidth............. 120 KHz
Quasi-Peak Adapter Mode .................... Normal
Resolution Bandwidth ... 100KHz

Above 1GHz

Start Frequency .........cccceeceevecnieenncene 1000 MHz
Stop Frequency.......cocceeveveeneeeiieeniennneens 25000MHz
Sweep Speed.....c.coveviiniiiiiiiinicee Auto

IF Bandwidth.......cccccooeniininiiniinnn. 120 KHz
Video Bandwidth...........ccccoeeninnnne. 3MHz
Quasi-Peak Adapter Bandwidth............. 120 KHz
Quasi-Peak Adapter Mode .................... Normal
Resolution Bandwidth ... 1MHz

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.
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7.5

7.6

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 performed in X(normal uses) axis positioning. And all the

modes was tested in the report.Only the worst case is shown in the report.

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

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F
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According to the data in this section, the EUT complied with the FCC CFR47 Part 15 Section
15.209 & 15.247 standards.

Test mode: continuously recevie mode

Remark: the EUT was pretested at the high, middle and low channel, and the worse case

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

Test Frequency : 30MHz ~ 1000MHz

Because the emissions below 30MHz are more than 20dB below the limit, the data is not

show in the report.

Antenna polarization: Vertical

60.0

50

40

an

20

10

dBu¥/m

0.0 H | | | H H | H | | | |
30.000 40 50 &0 0 80 300 400 500 600 FOO 1000.0 MHz
Freq. Feading | Factor Result Limit  |Margin
Now b bz leaBuvim)|  (dB) | dBuvim |(gBuvim)| (B | Detedter | Remark
374329| 176 1659 | 1835 | 4000 |-2165| aP
T18.0284| 2.99 1207 | 1506 | 4250 |-2844] ap
3571023| 6.00 | 2050 | 2650 | 46.00 |-1941] QP

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.
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Antenna polarization: Horizontal

60.0 dBu¥/m

limit1: —

Margin: JE—

50

40

an

20

10

0.0

30.000 40 50 60 70 BO 300 400 500 600 700 1000.0 MHz

Freq. Feading | Factor Result Limit  |Margin
(hMHz ) (dBuv/m)| (dB) (dBuV/m) [{dBuv/m)| (dB)

41.4433] 1.10 15.70 16.80 4000 | -23.200 QF
2 103.3353 | 047 14.16 1463 4350 |-28.87| QP
4917689 0.14 2529 2543 46.00 |-2057) QP

Mo Detectar | Remark

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F



Page: 21 of 60

JSW Pacific Corporation FCC ID: LE2G7

Test Frequency: Above 1GHz radiation test data:

Remark: No any emissions were found from 18GHz to 25 GHz, So the radiated emissions
from 18GHz to 25GHz were not record.

Antenna polarization: Vertical

80.0 dBu¥/m

limit1: —_—

0

1]

50

40

30

20

I s T il i i i

0.0 1 1 H 1 1 1 H H 1
1000.0000 2700.00 4400.00 6100.00 7800.00 9500.00 11200.00 12900.00 14600.00 16300.0018000.00MHz

No. Eﬁqﬁ) Eéﬁﬂ'ﬂ? | F(?ig)or (dFéaeuS\fL,jfl:n) (dé'ﬂ«'fm; M(?Bg;n Detector | Remark
3262565| 4743 | -851 | 3892 | 7400 |-3508| peak
4034870 4836 | 207 | 4420 | 7400 | 2961 peek

3 7032866| 4500 | 412 | 5002 | 7400 |-2308| peak

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.
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Antenna polarization: Horizontal

80.0 dBuV/m

70

60

50

40

30

20

8 1T O S SRS S

0.0 1 1 H 1 1 1 H H 1
1000.0000 2700.00 4400.00 610000 7800.00 9500.00 11200.00 12900.00 14600.00 16300.0018000.00MHz

ho. (';nrai) ﬁéﬁﬂ'ﬂ? | F(?j%t?r (dgiS\fLilrtn) (dgmlftm) M(?jng;n Detectar | Remark
1 7285571| 4529 | 292 | 4831 | 7400 |-2579| peak
2 5546.002| 4749 | 437 | 5186 | 7400 | 2214 peak
3 9057.114| 4665 | 510 | 5175 | 7400 | 2225 peak
) 10030862| 4127 | 1015 | 5142 | 7400 |2258| peak

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.
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Test mode: continuously transmit mode
Remark: The EUT was pretested on normal linking mode, normal linking and REC mode,

FCC ID: LE2G7

normal linking and on line mode, and continuously transmit mode, the worst mode is normal

linking and on line mode. the EUT was pretested at the high, middle and low channel, and the

worse case was the low Channel, so the data show was the low channel only.

Because the emissions below 30MHz are more than 20dB below the limit, the data is not

show in the report.

Test Frequency : 30MHz ~ 1000MHz

Antenna polarization: Vertical

60.0  dBuV/m
: : limit1: —_—
: : Margin: —
B0 [
: | N
40 J ------------------------------ | N p
|§ i I I,'l‘l
30 L LlELL 0 S UL S B M I L L L S
1 ? :
o :
PO L Y (S St 18 1 N N N 1. S 1) g W
10 b
0.0 : Lo ; : . Lo
30,000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
NO L kzy  [(dBuvim)|  (dB) | (@Buvim) |iaBuvimy| (aB) | PEESer | Remark
1 339256 9.25 16.54 2579 4000 (1421 QP
2 956485 1543 15.26 2869 4350 |14 81 QF
3 1427760 16.82 11.38 2821 4350 | 1528) QP
4 4781384 18.50 2252 41.02 46.00 -4 .93 QaF
5 4935009 14.35 24 83 39.18 46.00 -6.82 QP
5] 9545 3509 8.56 3147 40.03 46.00 -5.97 QP

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.
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Antenna polarization: Horizontal

60.0  dBuV/m
limit1: —_—
Margin: —
S T T 0 11 O U O O O A
| i
10 : ORI J,ﬂ 4 5 5
! : N L o ! 1
L3 '
I |:‘: 5 ® : : T
e S S T B T | e
S A A A T N HLT N | e A bl Sk R
w o RNY
0.0 : R N . ; : : Lo
30,000 40 50 60 70 80 300 400 500 600 700 1000.0 MHz
Freq. Reading | Factor Result Limit  |Margin
NO L kzy  [(dBuvim)|  (dB) | (@Buvim) |iaBuvimy| (aB) | PEESer | Remark
1 956485 | 1744 13.26 30,70 4350 |(-12800 QP
2 1891076 17.76 14.02 2178 4350 (1172 QPF
3 2367928 1721 15.66 3287 4600 [ 1313] QP
4 2852611 21.58 16.51 3509 46.00 =791 QaF
5 4781394 16.95 2252 3947 46.00 -6.53 QP
5] 850.7603 957 2960 3917 46.00 -6.83 QP

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.
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Test Frequency: 1GHz ~ 25GHz

And the below is the Fundamental and Harmonic

Frequency Detector Antenna Elilisjei?n Limit Margin ﬁlgn}r&a lergtaile)le

(MHz) Polarization | v | (dBuV/m) | (dB) ( mg) (Og)
Low frequency

2414.25 AV Vertical 103.72 (Fund.) 1.0 40
4828.50 AV Vertical 44.26 54.00 -9.74 1.2 100
724275 AV Vertical 47.22 54.00 -6.78 1.3 175
9657.00 AV Vertical 45.21 54.00 -8.79 1.8 140
12071.25 AV Vertical 39.24 54.00 -14.76 1.4 195
14485.50 AV Vertical 40.66 54.00 -13.34 1.4 165
16899.75 AV Vertical 41.21 54.00 -12.79 1.5 155
19314.00 AV Vertical 40.18 54.00 -13.82 1.3 115
21728.25 AV Vertical 33.15 54.00 -20.85 1.4 40
24142.50 AV Vertical 32.18 54.00 -21.82 1.2 115
2414.25 AV Horizontal 97.22 (Fund.) 1.0 45
4828.50 AV Horizontal 43.89 54.00 -10.11 1.2 170
7242.75 AV Horizontal 41.02 54.00 -12.98 1.3 110
9657.00 AV Horizontal 41.25 54.00 -12.75 1.2 140
12071.25 AV Horizontal 40.16 54.00 -13.84 1.3 115
14485.50 AV Horizonta 38.15 54.00 -15.85 1.2 160
16899.75 AV Horizontal 44.21 54.00 -9.79 1.3 150
19314.00 AV Horizontal 35.22 54.00 -18.78 1.8 150
21728.25 AV Horizontal 33.15 54.00 -20.85 1.0 140
24142.50 AV Horizontal 31.25 54.00 -22.75 1.5 60
2414.25 PK Vertical 115.34 (Fund.) 1.0 35
4828.50 PK Vertical 58.42 74.00 -15.58 1.8 105
724275 PK Vertical 59.21 74.00 -14.79 1.4 135
9657.00 PK Vertical 55.24 74.00 -18.76 1.4 215
12071.25 PK Vertical 51.16 74.00 -22.84 1.0 130
14485.50 PK Vertical 53.15 74.00 -20.85 1.2 110
16899.75 PK Vertical 48.24 74.00 -25.76 1.2 195
19314.00 PK Vertical 48.21 74.00 -25.79 1.2 180
21728.25 PK Vertical 46.21 74.00 -27.79 1.5 110
24142.50 PK Vertical 49.24 74.00 -24.76 1.4 170
2414.25 PK Horizontal 105.97 (Fund.) 1.6 110
4828.50 PK Horizontal 41.21 74.00 -32.79 2.2 150
7242.75 PK Horizontal 40.15 74.00 -33.85 1.6 130
9657.00 PK Horizontal 43.25 74.00 -30.75 1.2 60
12071.25 PK Horizontal 29.46 74.00 -44 .54 1.0 210
14485.50 PK Horizontal 37.16 74.00 -36.84 1.5 70
16899.75 PK Horizontal 40.24 74.00 -33.76 1.6 250

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.
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19314.00 PK Horizontal 35.16 74.00 -38.84 1.5 130
21728.25 PK Horizontal 33.24 74.00 -40.76 1.0 180
24142.50 PK Horizontal 37.16 74.00 -36.84 1.2 135

Middle frequency

2437.88 AV Vertical 103.44 (Fund.) 1.2 70
4875.76 AV Vertical 47.51 54.00 -6.49 1.1 145
7313.64 AV Vertical 46.11 54.00 -7.89 1.1 155
9751.52 AV Vertical 46.02 54.00 -7.98 1.1 100
12189.40 AV Vertical 45 .85 54.00 -8.15 1.0 60
14627.28 AV Vertical 40.11 54.00 -13.89 1.1 195
17065.16 AV Vertical 41.26 54.00 -12.74 1.2 55
19503.04 AV Vertical 40.25 54.00 -13.75 1.4 85
21940.92 AV Vertical 40.25 54.00 -13.75 1.3 250
24378.80 AV Vertical 39.15 54.00 -14.85 1.1 140
2437.88 AV Horizontal 99.24 (Fund.) 1.2 185
4875.76 AV Horizontal 45.85 54.00 -8.15 1.0 150
7313.64 AV Horizontal 44.56 54.00 -9.44 1.2 325
9751.52 AV Horizontal 39.15 54.00 -14.85 1.1 160
12189.40 AV Horizontal 40.15 54.00 -13.85 1.0 200
14627.28 AV Horizontal 39.26 54.00 -14.74 13 260
17065.16 AV Horizontal 34.16 54.00 -19.84 14 205
19503.04 AV Horizontal 37.16 54.00 -16.84 13 140
21940.92 AV Horizontal 40.15 54.00 -13.85 1.0 210
24378.80 AV Horizontal 33.43 54.00 -20.57 1.6 175
2437.88 PK Vertical 114.85 (Fund.) 1.1 50
4875.76 PK Vertical 60.15 74.00 -13.85 1.0 125
7313.64 PK Vertical 60.02 74.00 -13.98 1.1 145
9751.52 PK Vertical 59.46 74.00 -14.54 1.1 195
12189.40 PK Vertical 57.48 74.00 -16.52 14 265
14627.28 PK Vertical 50.89 74.00 23.11 1.1 60
17065.16 PK Vertical 54.81 74.00 -19.19 1.1 70
19503.04 PK Vertical 48.52 74.00 -25.48 1.4 190
21940.92 PK Vertical 54.14 74.00 -19.86 1.2 200
24378.80 PK Vertical 45.52 74.00 -28.48 1.1 185
2437.88 PK Horizontal 109.21 (Fund.) 1.2 60
4875.76 PK Horizontal 57.82 74.00 -16.18 1.7 135
7313.64 PK Horizontal 55.46 74.00 -18.54 1.3 180
9751.52 PK Horizontal 54.12 74.00 -19.88 1.4 130
12189.40 PK Horizontal 52.16 74.00 -21.84 1.1 230
14627.28 PK Horizontal 48.54 74.00 -25.46 1.1 240
17065.16 PK Horizontal 50.13 74.00 -23.87 1.0 195
19503.04 PK Horizontal 4723 74.00 -26.77 1.4 210
21940.92 PK Horizontal 4325 74.00 -30.75 1.0 70
24378.80 PK Horizontal 46.21 74.00 -27.79 1.7 235

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.
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High frequency

2461.50 AV Vertical 103.15 (Fund.) 12 220
4923.00 AV Vertical 47.86 54.00 -6.14 1.1 55

7384.50 AV Vertical 43.02 54.00 -10.98 1.3 185
9846.00 AV Vertical 45.58 54.00 -8.42 1.3 160
12307.50 AV Vertical 40.89 54.00 -13.11 1.2 150
14769.00 AV Vertical 4526 54.00 -8.74 1.7 165
17230.50 AV Vertical 41.26 54.00 -12.74 1.0 155
19692.00 AV Vertical 45.02 54.00 -8.98 1.0 265
22153.50 AV Vertical 40.89 54.00 -13.11 1.0 190
24615.00 AV Vertical 37.25 54.00 -16.75 1.4 185
2461.50 AV Horizontal 97.25 (Fund.) 1.2 185
4923.00 AV Horizontal 43 .82 54.00 -10.18 1.7 210
7384.50 AV Horizontal 40.26 54.00 -13.74 1.0 175
9846.00 AV Horizontal 42.54 54.00 -11.46 1.4 220
12307.50 AV Horizontal 40.88 54.00 -13.12 1.0 185
14769.00 AV Horizontal 34.59 54.00 -19.41 1.1 200
17230.50 AV Horizontal 37.59 54.00 -16.41 1.2 250
19692.00 AV Horizontal 34.26 54.00 -19.74 1.7 110
22153.50 AV Horizontal 37.59 54.00 -16.41 1.0 150
24615.00 AV Horizontal 31.16 54.00 -22.84 1.5 145
2461.50 PK Vertical 114.02 (Fund.) 1.1 230
4923.00 PK Vertical 59.18 74.00 -14.82 1.1 65

7384.50 PK Vertical 56.14 74.00 -17.86 1.5 155
9846.00 PK Vertical 58.14 74.00 -15.86 1.3 175
12307.50 PK Vertical 53.15 74.00 -20.85 1.1 175
14769.00 PK Vertical 61.12 74.00 -12.88 1.1 120
17230.50 PK Vertical 54.16 74.00 -19.84 1.0 160
19692.00 PK Vertical 55.05 74.00 -18.95 1.1 190
22153.50 PK Vertical 53.16 74.00 -20.84 1.3 185
24615.00 PK Vertical 47 .45 74.00 -26.55 1.3 200
2461.50 PK Horizontal 107.94 (Fund.) 13 240
4923.00 PK Horizontal 56.52 74.00 -17.48 1.4 150
7384.50 PK Horizontal 54.26 74.00 -19.74 1.2 210
9846.00 PK Horizontal 53.24 74.00 -20.76 1.2 250
12307.50 PK Horizontal 49.59 74.00 -24.41 1.0 170
14769.00 PK Horizontal 4326 74.00 -30.74 1.6 180
17230.50 PK Horizontal 50.24 74.00 -23.76 1.5 225
19692.00 PK Horizontal 48.26 74.00 -25.74 1.4 210
22153.50 PK Horizontal 49.88 74.00 2412 1.5 190
24615.00 PK Horizontal 43.06 74.00 -30.94 1.1 280

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.
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7.8 Photograph — Radiation Spurious Emission Test Setup

Below 30 MHz

30 MHz-1GHz

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.
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Above 1GHz

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.
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8 Band Edge Measurement

Test Requirement:

Test Method:
Measurement Distance:

Limit:

Detector:

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)).

Based on 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 MHz for f> 1 GHz

VBW > RBW; Sweep = auto

Detector function = peak

Trace = max hold

For AVG value:

RBW =1 MHz for f> 1 GHz

VBW = 10Hz; Sweep = auto

Detector function = AVG

Trace = max hold

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.
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8.1 Test Result:
Low Channel — Peak

@ *REW 1 MH=z
*VBW 1 MHzZ

Fef 127 dBupv *ALt 30 4B SWT 5 ms

110

|50

40

-30

Start 2.31 GHz 12 MHz/ Stop 2.43 GHz

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.
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Low Channel - AV

® *REW 1 MH=z
*VBW 10 Hz

Fef 127 dBpv *Att 30 dB SWT 30 =
120 -
- | IS
1 AV
=110
=5
100
o0
-8 0
70
|-& 0
W
;{ ———
VAN o~
40
=30
Start 2.31 GH=z 12 MHz/ Stop 2.43 GH=z

The results shown in this test report refer only to the sample(s) tested , This Test report cannot be reproduced, except in
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High Channel — Peak

® *REW 1 MH=z
*VEBW 1 MHZ

&0.35 dBpvy
Fef 127 dBpv *Att 30 dB SWT 5 ms 2.508600000 GHz
Marker| 1 [T1
.0 1 119.14 dBuy
IH‘ 2| aé1a00poo cuz|EN
[ EP P
100

2N

Start 2.4% GHz 10 MHE=z/ Stop 2.55 GH=z

The results shown in this test report refer only to the sample(s) tested , This Test report cannot be reproduced, except in
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High Channel - AV

® *REW 1 MH=z
*VBW 10 Hz

Fef 127 dBpv *Att 30 dB SWT 25 =

120 - -
=l |

100

=N

WA

f/ \

\,«1

[PPSR i \t'\“’\‘ﬁw\m_/wi

Nl

40

=30

Start 2.4% GHz 10 MHE=z/ Stop 2.55 GH=z

The results shown in this test report refer only to the sample(s) tested , This Test report cannot be reproduced, except in
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9 20 dB Bandwidth Measurement

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: Based on 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 3.33MHz
Middle 3.24MHz
High 3.38MHz

Test result plot as follows:

Low Channel

® RBW 100 kHz Marker 1 [T1 ]
VEW 100 kHz

Fef 20 dBm Attt 30 dB SWT 2.5 ms

Center 2.41416 GH=z 1 MHZ/ Span 10 MHz

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.
WALTEK SERVICES Reference No.: WT12052779-D-S-F



Page: 36 of 60

JSW Pacific Corporation FCC ID: LE2G7
Middle Channel

® *RBW 100 kH=z
*VBW 100 kHz

Fef 20 dBm *Att 30 dB SWT 2.5 ms

| -
A N

- 60

|- 70

=80

Center 2.4377& GH:z 1 MHZ/ Span 10 MHz

High Channel

® *RBW 100 kHz Marker 1 [T1 ]
*VBW 100 kHz 9.73 dBm

Fef 20 dBm *Art 30 dB SWT 2.5 ms Z2.461440000 GH=z

sl.zaooongnn
. (21 matp)
-91 98 dBm
L EK | -9fes e
! TEwE 2 TTT kT
T1 . =91 94 dBEm
7y v 2l 463100p00 GHz
|- 1¢

|- 40

- 60

|- 70

=80

Center 2.46144 GHz 1 MHZ/ Span 10 MHz

The results shown in this test report refer only to the sample(s) tested , This Test report cannot be reproduced, except in
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10 Maximum Peak Output Power

Test Requirement:
Test Method:
Test Limit:

Test mode:

10.1 Test Procedure:

FCC ID: LE2G7

FCC CFR47 Part 15 Section 15.247

Based on 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 = 3 MHz. VBW = 10 MHz. 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 9.98 20.97
Middle 9.99 20.97
High 9.80 20.97

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.

WALTEK SERVICES

Reference No.: WT12052779-D-S-F



JSW Pacific Corporation

Page: 38 of 60

FCC ID: LE2G7

11 Hopping Channel Separation

Test Requirement:
Test Method:
Test Limit:

Test Mode:
11.1 Test Procedure:

FCC CFR47 Part 15 Section 15.247

Based on DA 00-705

Regulation 15.247(a)(1) Frequency hopping systems shall have
hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping channel,
whichever is greater. Alternatively, frequency hopping systems
operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-
thirds of the 20 dB bandwidth of the hopping channel,
whichever is greater, provided the systems operate with an
output power no greater than 1W.

Test in hopping transmitting operating mode.

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

to the spectrum.

2. Set the spectrum analyzer: RBW = 30kHz. VBW = 100kHz , Span = 7MHz. Sweep = auto;

Detector Function = Peak. Trace = Max hold.

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

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

11.2 Test Result:

Test Channel Separation (MHz) Result
Low 3.381 PASS
Middle 3.381 PASS
High 3.374 PASS

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.
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Test result plot as follows:

Low Channel:

<§;> *RBW 30 kH=z
*VBW 100 kHz

Fef 20 dBm *Att 30 dB *SWT 15 ms

M

F-70

-80

Center 2.4158¢6 GHz 700 kHz/ Span 7 MHz

Middle Channel

<§;> *RBW 30 kH=z
*VBW 100 kHz

Fef 20 dBm *Att 30 dB *SWT 15 ms

RYPETLEEN

F-70

-80

Center 2.439488 GHz 700 kHz/ Span 7 MHz

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.
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High Channel
® *RBW 30 kH=z
*VBW 100 kH=z
Fef 20 dBm *Art 30 dB *SWT 15 ms
. Ex
:

o i Mw

F-70

-80

Center 2.46 GHz 700 kHz/ Span 7 MHz

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.
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12 Number of Hopping Frequency

Test Requirement: FCC CFR47 Part 15 Section 15.247

Test Method: Based on 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.

12.1 Test Procedure:

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

2. Set the spectrum analyzer: RBW = 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 = 2436MHz, Span = 60MHz. Submit the test
result graph.

12.2 Test Result:

Total Channels are 15 Channels.

® RBW 100 kHz Marker
WVBW 100 kHz
2 n sttt 30 dB SWT 15 ms

Center 2.436GHz & MHz/ Span &0 MHz

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.
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13 Dwell Time
Test Requirement: FCC CFR47 Part 15 Section 15.247
Test Method: Based on DA 00-705
Test Limit: Regulation 15.247(a)(1)(ii1) 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 = IMHz 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:

Dwell time = Pulse wide x (Hopping rate / Number of channels) x Period
The test period: T=0.4(s) * 15 =6 (s)

So, the Dwell Time can be calculated as follows:

Dwell time = 10 * 6 * (MkrDelta) / 1000

Note : Mkr Delta is once pulse time.

Frequency Mkr Delta(ms) | Dwell Time(s) Limits(s) Result
2414 MHz 1.10 0.0600 0.400 Pass
2437 MHz 1.09 0.0654 0.400 Pass
2461 MHz 1.06 0.0636 0.400 Pass

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.
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Low Channel

® REW 1 MHz Delta 1 [T1 )
*VEBEW 1 MH=z 0.17 4B

Fef 20 dBm *Att 30 dB SWT 5 mz 1.100000 ms

59184 dBm
10 3270000 me|EN

10

|- 20

- 30

|- 40

|70

=80

Center 2.414242 GH=z 500 ps/

Middle Channel

® REW 1 MHz Delta 1 [T1 )
*VEBEW 1 MH=z -0.58 4B

Fef 20 dBm *Att 30 dB SWT 5 mz 1.0%0000 ms

| e

10

|- 20

- 30

|- 40

50

bt ot APl

|70

=80

Center 2.437 GH:z 500 ps/

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.
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High Channel

® FBW 1 MH=z
*VBW 1 MH=Z

Fef 20 dBm *Att 30 dB SWT S ms 1.060000
20 T [T1
10 3.520p00 me|EN
T - [N 5GL
10
|- 20
- 20
a0
50
MY
w
70
=80
Center 2.4615 GH=z 500 ps/

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.
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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. The use of a permanently attached antenna or of an antenna that uses a unique
coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this section. This product has a permanent antenna, fulfill the requirement of

this section.

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.
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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

Ereguenc Electric Field | Magnetic Field| Power Density Averaglng Time
e g(MHyz) Strength (E) | Strength (H) (S) |E°,|H|?0or S
9 (V/m) (A/m) (mMW/ cm?) (mlnutes)
0.3-3.0 614 1.63 (100)* 6
3.0-30 1842/ f 4.89/f (900 / H)* 6
30-300 61.4 0.163 1.0 6
300-1500 F/300 6
1500-100,000 ) 6

(B) Limits for General Population / Uncontrolled Exposure

EreET Electric Field | Magnetic Field| Power Density Averagl ng Time
S g(MHVZ) Strength (E) | Strength (H) (S) IE[H[Zor S
9 (VIm) (A/m) (mW/ cm?) (minutes)
0.3-1.34 614 1.63 (100)* 30
1.34-30 824/f 2.19/f (180/H)* 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

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.
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15.3 MPE Calculation Method

E (V/m) = —V30XdPXG

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?

Page: 47 of 60

Power Density: Pd (W/m?) =

EZ
377

FCC ID: LE2G7

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 | Antenna Gain | Peak Output Peak Output | Power Density Li]r)nit 01: PE)SV; o Test Result
Gain (dBi) | (numeric) | Power (dBm) | Power (mW) | (S)(mW/cm2) (rff\lf;/gmz) estiRest

2 1.585 9.98 9.954 0.003147 1 Complies

2 1.585 9.99 9.977 0.003150 1 Complies

2 1.585 9.80 9.550 0.003090 1 Complies

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.
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16 Photographs - Constructional Details

16.1 Product View

—— .
10}

= |
e

I

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.
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i
11213 1415

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.
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16.2 EUT - Appearance View

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.
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16.3 EUT - Open View

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.
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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.
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16.4 EUT - PCB View

o

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.
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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.
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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.
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20810700210173 (STARRY)

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.
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i

HSDO070IDW1 (Hannstar)

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.
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16.5 RF Module - View

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.
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16.6Battery View

'."-'.*"‘ " :"
i mﬂlut

Battery placement

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.
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17 FCC Label

This device complies with Part 15 of the FCC Rules. Operation is subject to the following two
conditions: (1) this device may not cause interference, and (2) this device must accept any
interference, including interference that may cause undesired operation of the device.

The Label must not be a stick-on paper. The Label on these products must be permanently
affixed to the product and readily visible at the time of purchase and must last the expected

lifetime of the equipment not be readily detachable.

Proposed Label Location on EUT
EUT Top View/ proposed FCC Label Location

Ui

<16 17 18 19P21

Bl

The results shown in this test report refer only to the sample(s) tested , This Test report cannot be reproduced, except in
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