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bwsiiZ«s FCCID : SSPMS- 5400R
Date of Test : December 6. 2004

FCC TEST REPORT

Scope - Measurement and deternmination of electronmagnetic em ssion(EME) of radio
frequency devi ces includi ngintentional radi ators and/or uni ntentional radi ators for
conmpliance with the technical rul es and regul ati ons of the U. S Federal Conmmuni cati ons
Commi ssi on( FCC)

1. CGeneral Information

Appl i cant

Conmpany Nane : EMC TECH Co., Ltd.

Rm 206, Kayang- Techno Town, 1487, Kayang
—-3Dong, Kangseo- Gu, Seoul, Korea

Phone/ Fax : Phone : +82 2 3665 8114 Fax : +82 2 3665 5143

Conmpany Addr ess

Manuf act ur er

Conpany Nane . EMC TECH Co., Ltd.
Rm 206, Kayang-Techno Town, 1487, Kayang

Conpany Address —3Dong, Kangseo-Gu, Seoul, Korea

Phone/ Fax : Phone : +82 2 3665 8114 Fax : +82 2 3665 5143
® EUT Type ; Digital Transm ssion System
® Mbdel Nunber : M- 5400R
® FCC I dentifier : SSPMS- 5400R
® S/N : Pr ot ot ype
. 2412MHz ~ 2462MHz  (802. 11b&g)
® Freq. Range ' 5725MHz ~ 5850MHz (802. 11a)
Nor mal
_ ) 11 Channel (802.11b&g)
® Channel : Mbde : 5 Channel (802.11a)
® Mobdul ati on Method : DSSS (BPSK, QPSK, CCK), OFDM
® FCC Rul e Part(s) Part 15 Subpart C Section 15.247
® Test Procedure : ANS|I C63. 4- 2000
® Dates of Tests : Decenber 6, 2004
BWS TECH I nc.
EMC Testing Lab (FCC Registration Nunber
® Pl ace of Tests : 253281) : :
' #294-9, Jungdae-Dong, Kwangj u-Si,

Kyunggi - Do, 464-080, Korea
TEL: +82 31 762 0124 FAX: +82 31 762 0126

® Test Report No. : BW5- 04- RF- 0019
BWS TECH Inc. 2 0f45
#294-9 Jungdae-Dong, EMC TECH Co., Ltd.

Kwanggu-Si,Kyunggi-Do,

464-800, Korea Digital Transmission System / MS-5400R
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bwsiiZ«s FCCID : SSPMS- 5400R
Date of Test : December 6. 2004

2. Description of Test Facility

The neasurenent for radi ated em ssion test were practiced at the open area test site
of BWS TECH I nc. Measurenent for conducted em ssion test were practiced at the seni
EMCAnechoi c Chanmber test siteof BWBTECHI nc. facility |l ocatedat #294-9, Jungdae- Dong,
Kwangj u- Si, Kyunggi-Do, Korea. The site is constructed in confornmance with the
requi renents of the ANSI C63. 4- 2000 and Cl SPRPubl i cati on 16. The BWs TECH neasur enent
facility has been filed to the Commission with the FCC for 3 and 10-nmeter site
configurations. Detail ed description of test facility was found to be i n conpliance
with the requirenents of Section 2.948 FCC Rul es according to the ANSI C63. 4-1992
andregi steredtot heFederal Comruni cati ons Comri ssi on(Regi strati onNunber : 553281).

The nmeasurenment procedure described in American National Standard for Method of
Measurement of Radi o-Noise Enmission from Low Voltage Electrical and Electronic
Equi prrent i n t he Range of 9kHz to 40GHz (ANSI C. 63.4-2000) was used in determ ning
radi at edem ssi onsfromt he EMCTECHCo. , Lt d. 802. 11a+gW r el ess Rout er Mbdel : Ms- 5400R.

BWS TECH Inc. 3of4s
#294-9 Jungdae-Dong, EMC TECH Co., Ltd.

Kwanggu-Si,Kyunggi-Do,

464-800, Korea Digital Transmission System / MS-5400R



Report No: BWS-04-RF0019
bwsiiZ«s FCCID : SSPMS- 5400R
Date of Test : December 6. 2004

3. Product Information

3.1 Equi prment Descri ption

The Equi pnent Under Test (EUT) is RFtransmitter by the EMC TECH Co., Ltd. 802.1la+g
Wrel ess Router Mddel : MS-5400R (FCC ID : SSPMs-5400R).

The 802. 1la+g Router is asnall desktop router that sits between your | ocal Ethernet
network and a renmote network (e.g., the Internet). The 802.1la+g Router contains a
WAN port connecting to an external ADSL/ Cabl e nbdem a four-port 10/ 100Mops Et her net
switch for connectionto PCs on your | ocal wired network, and two wirel ess interfaces
for connection to your |local wreless network:

one supports 802.11a, another can be configured to support either both 802. 11b and
802.11g or 802.11g only (both radi os support a data rate of up to 54 Mbops).

Data cones into the 802. 11la+g Router fromthe local wired and wirel ess LAN and t hen
is “routed” to the Internet, and vice versa.

3.2 Ceneral Specification

2412MHz ~ 2462MHz  (802. 11b&g)

Frequency Range 5725MHz ~ 5850MHz  (802. 11a)

Normal Mobde : 11 Channel (802.11b&g)
Number of - Channel 5 Channel (802.11a)
Modul ati on Met hod DSSS (BPSK, QPSK, CCK) , OFDM

DSSS (1Mops, 2Mops, 5.5Mops, 11Mops)
OFDM( 6Mbps, 12Mops, 18Mops, 24Mops, 36Mops, 48Mops, 54Mops)

Bit Transm ssion Rate

Operating Tenperature 0 ~ +40

Power Requirenent Ext ernal Power Adapter with DC5V/ 2A | nput

Ant enna Type Ext ernal Patch antenna

Antenna Gain 4.0 dBi

Si ze 170mm(L) x 146.3mm(W x 36. 5mm( H)
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bwsiiZ«s FCCID : SSPMS- 5400R
Date of Test : December 6. 2004

4. Description of Tests

4.1 Conducted Em ssion Measurenent

Conduct ed eni ssi ons neasurenent s wer e nade i naccordancew th section 11, "Measur enent
of I nformati onTechnol ogy Equi pnent " of ANSI C63. 4- 2000. The neasur enent wer e per f or ned
over thefrequencyrangeof 0. 15MHzt 0 30MHz usi nga 50Q / 50uHLI SNas t hei nput transducer
to a Spectrum Anal yzer or a Field Intensity Meter. The neasurenents were nade with
the detector set for "Peak" anplitude within a bandw dth of 10KHz or for "quasi - peak”
wi thin a bandw dth of 9KHz.

The | i ne- conduct ed eni ssion test i s conducted inside ashiel ded anechoi ¢ chamber room
with Imx 1.5mx 0. 8mwoodentabl e, which is placed 40cmaway fromthe vertical wall,

and 1. 5maway fromt he si dewal | of t he chanber room Two LI SNs ar e bonded t o t he shi el ded
room The EUT i s powered fromthe PMMLI SN and t he support equi pnent i s powered from
the LI SN. Power totheLISNsisfilteredbyanoisecut power linefilters. Al electrical

cabl es are shielded by braided tinned steel tubing with inner f 1.2cm If the EUT
i s aDC-powered device, power will be derived fromthe source power supply it normally
will be powered from and these supply lines will be connected to the LISN. Al

interconnecting cables nmore than 1m were shortened by mon-inductive bundling

(serpentine fashion) toa 1lmlength. Sufficient time for the EUT, support equi pnent,

and test equi pnent was allowed in order for themto warmup to their nornal operating
condi tion. The RFout put of the LI SNwas connectedtothe SpectrumAnal yzer t o determ ne
the frequency produci ng the max. Em ssion fromthe EUT. The frequency producing the
max. Level was reexam ned using the detector function set to the Cl SPR Quasi - Peak
node by manual , after scanned by aut omati ¢ Peak node fromO0. 45 to 30MHz. The bandwi dt h
of t he SpectrumAnal yzer was set t 0 9kHz. The EUT, support equi pnent, andi nt erconnecti ng
cabl es were arranged and mani pul ated to maxi mi ze each em ssion. Each em ssion was
maxi m zed by swi t chi ng power |ines, varyingthe node of operation or resol ution, clock
or dat a exchange speed, if applicabl e, whichever determ ned the worst-case em ssion.

Each em ssion reported was calibrated using self-calibrating node.

Phot ogr aphs of t he wor st -case em ssi on can be seenin phot ographs of conduct ed em ssi on
test setup.
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4.2 Radi ated Enm ssi on Measur enent

Prel i mi nary neasurements wer e nade at i ndoors 3-neter sem EMC Anechoi ¢ Chanber using
broadband antennas, broadband anplifier, and spectrum analyzer to determ ne the
eni ssion frequenci es produci ng the maxi num EME.

Appropriateprecauti onwastakentoensurethat all em ssionsfromthe EUT wer e maxi n zed
and investigated. The systemconfigurations, node of operation, turntable azinuth
with respect to the antenna were noted for each frequency found. The spectrum was
scanned from30 t o 1000MHz usi ng bi -1 og ant enna and above 1000MHz, |inearly pol arized
doubl e ridge horn antennas were used. Above 1GHz, linearly pol arized doubl e ridge
hor n ant ennas wer e used. The neasurenents were performedw ththreefrequencies, which
were sel ected as bottom niddle, and top frequency in the operating band. Em ssion
| evel fromthe EUT wi t h vari ous confi gurati ons was exam ned on the spectrumanal yzer
connected with the RF anplifier and plotted graphically.

Fi nal measurenents were nade out doors open site at 3-nmeter test range usi ng bi coni cal

and | og periodic, Horn antenna. The output fromthe antenna was connected, via a

presel ector or apreanplifier, totheinput of the EM Measuri ng Recei ver and Spectrum
anal yzer (for above 25GHz). The detector function was set to the quasi-peak or peak

node as appropriate. The neasurenent bandwi dth on the Field strength receiver was

set toat | east 120kHz (1VHz f or measur enent above 1GHz) , withal | post-detector filtering

no |l ess than 10 ti nes t he nmeasur enent bandwi dth. Sufficient tinme for the EUT, support

equi pnment, and test equi pnment was all owed i n order for themto warmup to their normal

operating condition.

Each frequency found during prelimnary neasurement was exam ned and investi gated
as the sanme set up and configuration which produced the maxi num em ssi on The EUT,
support equi pnment and i nt erconnecti ng cabl es were configuredto the set-up producing
the maxi mum em ssion for the frequency and were placed on top of a 0.8-neter high
non-metallic Imx 1.5 meter table. The turntabl e containing the systemwas rotated
and t he antenna hei ght was varied 1 to 4 neters and stopped at the azinmuth or hei ght
produci ng the maxi mum eni ssi on.

Varyi ng the node of operating frequencies of the EUT maxi m zed each emi ssion. The
systemwas tested in all the three orthogonal planes and changing the polarity of
the antenna. Theworst-case enissions are recorded in the data tables. |If necessary,
the radi at ed eni ssi on neasurenent coul d be perforned at a cl oser di stance to ensure
hi gher accuracy and the results were extrapolated to the specified distance using
aninverselinear di stanceextrapol ati onfactor (20dB/ decade) as per section 15. 31(f).

Phot ogr aphs of the worst-case emi ssion test setup can be seen in Appendix A
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5. Test Condition

5.1 Test Configuration
The devi cewas configuredfor testinginatypical fashion(asacustomer woul dnormal |y
use it). During the tests, the EUT and t he supported equi pnments were installed to
meet FCC requirenment and operated i n a manner, which tends to maxim ze its emni ssion
level in a typical application.

Radi at ed Emi ssion Test

Prelimnary radi ated enission tests were conducted using the procedure in ANSI

C63.4/ 2000 Clause 8.3.1.1to deterni ne the worst operating condition. Final radiated
em ssion tests were neasured at 3-neter open field test site. To conplete the test

configurationrequiredby the FCC, the EUT was testedinall three orthogonal pl anes.

5.2 EUT operation
EUT was tested according to the foll ow ng operati on nodes provi ded by the
speci fications gi ven by the manuf acturer, and reportedthe worst eni ssions.
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5.3 Peripherals / Support

Fol I owi ng peri pheral

measur ement :

Type of Peri pheral

devi ces and

Equi pment Used

Equi prent Used:

Report No: BWS-04-RF-0019

FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

interface cables were connected during the

Descri ption Mbdel Nane Serial No. Manuf act ur er FCC ID
EUT MS- 5400R Pr ot ot ype EMC TECH SSPMS- 5400R
Conmput er d530CMr CN&#A16075Z2 HP Doc
Moni t or PE1233 CNC4140S12 HP Doc
Printer DR5K004835 DR5K004835 EPSON Doc
Keyboar d SDiVA700P B69420M_PPYOXW SAMSUNG Doc
Mbuse el apuse 3.9 6190075-0 M cr osof t Doc
Joystick $1060030001336 Creative Doc
Type of Cabl es Used:
Device from Device to Type of Cable Lengt h(m Tsyhpieelodf
PC Moni t or VI DEO 1.8 Shi el ded
PC Keyboar d PS/ 2 2.1 Unshi el ded
PC Mbuse PS/ 2 1.8 Unshi el ded
PC Joystick usB 1.8 Unshi el ded
PC Printer Par al | el 1.9 Shi el ded
EUT PC RJ- 45 1.0 Shi el ded
EUT Power I nl et 2.0 Unshi el ded
BWS TECH Inc. 8 of 45
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Report No: BWS-04-RF0019

bwsi(=« FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

6. TEST RESULTS
Summary of Test Results
The nmeasurenent resul tswereobtainedwiththeEUTtestedintheconditionsdescribed
inthis report. Detail ed measurenent data and pl ots show ng t he nmaxi numem ssi on
of the EUT are reported.
APPLI ED STANDARD : 47 CFR Part 15, Subpart C
FCC Rul e Description of Test Limt Resul t
15. 207 Power Line Conducted Eni ssion Vari ous Pass
3 More than
15. 247(a) 6dB Bandwi dt h 500k Hz Pass
. Less than
15. 247(b) Maxi num Peak Qut put Power 30dBm Pass
15. 247(c) . . .
15 209 Radi at ed Emi ssi on Vari ous Pass
Conduct ed Emi ssion & More than
8, () 100kHz Bandwi dt h of Frequency Band Edges 20dBc Pass
. Less than
15. 247(d) Power Spectral Density 8dBm Pass
15. 203 Ant enna Requi r ement Les6sdéihan Pass
1.1307
1.1310
2 1001 RF Exposure 1mW Cn? Pass
2.1093
The data col | ected shows that the EMC TECH Co., Ltd. 802. 11a+g Rout er M5-5400R
conplies with technical requirenments of the Part 15.247 of the FCC Rul es.
Note : Modification to EUT
The device tested is not nodified anything, nechanical or circuits to inprove
EM status during a nmeasurenent. No EM suppression device(s) was added and/ or
nodi fi ed.
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bwsiiZ«s FCC ID : SSPMS- 5400R
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6.1 Power Line Conducted Em ssion

Frequency Range of Test : 150 kHz to 30 MHz

Test Standard . FCC Part1l5 Subpart C Section 15.207

The EUT was operated at transmtting condition
continuously during the test.

Tenperature/Hum dity 0 22.0 °C 41 %

Operating Condition

The fol |l owi ng t abl e shows t he hi ghest | evel s of conducted em ssi ons on both phase
of Hot and Neutral 1ine.

Power Line Conducted Emission Test Data
Det ector Mode ; Cl SPR Quasi Peak node (6dB Bandwi dth : 9kHz)

Correcton Quasi-Peak Mode Aberage Mode
Freq Phase A . . . -
Limit Readin Emission Levell Limit Reading | Emission Level
[MHz] | AMN c.L |[H/N] J J
[dBuV] | [dBuV] [dBuV] [dBuV] | [dBuV] | [dBuV]
0.152 0.06 0.03 N 66.00 52.40 52.49 56.00 41.50 41.59
0.201 0.07 0.10 N 64.60 57.50 57.67 54.60 46.20 46.37
0.267 0.07 0.16 N 62.70 52.30 52.53 52.70 41.20 41.43
0.333 0.08 0.22 N 60.90 48.10 48.40 50.90 38.20 38.50
0.399 0.08 0.24 N 59.00 43.40 43.72 49.00 33.60 33.92
0.466 0.07 0.28 N 57.00 46.20 46.55 47.00 35.70 36.05
0.731 0.07 0.30 N 43.10 43.47 32.60 32.97
1.263 0.04 0.44 H 44.10 44.58 34.20 34.68
1.330 0.03 0.45 H 44.10 44.58 35.80 36.28
56.00 46.00
1.593 0.03 0.48 H 46.80 47.31 38.20 38.71
1.661 0.03 0.50 H 47.80 48.33 37.60 38.13
1.727 0.03 0.51 H 46.80 47 .34 35.70 36.24
5.110 0.05 0.87 H 34.30 35.22 25.10 26.02
5.250 0.05 0.88 N 33.40 34.33 23.20 24.13
7.900 0.06 1.00 N 33.60 34.66 23.50 24.56
60.00 50.00
8.240 0.06 1.00 H 33.00 34.06 22.80 23.86
9.310 0.07 1.01 H 34.30 35.38 23.10 24.18
11.820 0.04 1.13 H 31.50 32.67 20.80 21.97
NOTES :
1. H: Hot Line , N :Neutral Line
2. Em ssion Level = Reading + Correction Factor

3. Measurenents were perforned at the AC Power Inlet of the host PCwith the EUT plugged
in the frequency band of 150kHz ~30MHz

Tested by Yang, Eun Jung
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Pl ots of Power Line Conducted Em ssion

Mode Plot
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Pl ots of Power Line Conducted Em ssion
Mode Plot
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Pl ots of Power Line Conducted Em ssion
Mode Plot
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6.2 6dB Bandw dt h

Test Standard

Operating Condition

Tenperature/ Hum dity

Report No: BWS-04-RF0019

FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

FCC Part 15 Subpart C Section 15.247(a), (2)

The EUT was operated at transmtting condition

continuously during the test.
22.0 °C 41 %

6dB Bandwidth Test Data

Fr equency 6dB Bandwi dth (kHz) .
(MHz) 802. 11b (DssS) |802. 119 (oFom |802. 11a (oFDM
2412 11850 16650 :
2437 12450 16700 i
2462 11550 16600 : More than
5745 ; : 16600 500kHz
5785 ] ] 16600
5825 i i 16600

NOTES :

1. Measure 6dB bandwi dth of rel evant channel
2. RBW 100kHz, VBW 100kHz,

Sweep Time 50ns.

3. 6dB less than both bandwi dth than maxi mum peak power.

BWS TECH Inc.
#294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

Digital Transmission System / MS-5400R

usi ng Spectrum Anal yzer.

Tested by Yang,

EMC TECH Co., Ltd.

Eun Jung
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bwsi(Z«s

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Pl ots of 6dB Bandw dth
Frequency 802. 11b ( DSSS)
ATTEM 28dB afkR . E3dH
FL 11 @dBEm LB B 11 =5MHz
R A —
e = -
Fa """-\.
g 5
kR b
P Es M
0 ealazf W
! 1|
"ﬂ_“\'h'l | I"""‘-\.h_,
2412VHz %
CEMTER = 41 Z0ECH= SFAM =@ GOMHz
#*FEERL 1OBkH: UBL 183k He SWP 8. Qns
ATTEH 2adB aMKR — L7dB
FL 1l BdEn 18d B+ 12, 45MH=z
S ¥ P
=g e
s o
apiR 0 g
L2, 45 iz \
S
e LS|
| \
et Wi
2437NHz F ™
CEHTER Z. 43TABHGH=z SPAM 368 . BEMHz
#FBk 1 @0k Hz UBW LBAkH=z SWP E8.0ns
ATTEM Z@dH aMER -, 17dB
FL L1, GcdEm 1@cE 11. S5=HHz
S T SO
- -M"\
;r" ™
aHER 7
1FEs |_': \
D17 d@ !
K L1
[I—_— \
I . 1
2462MHz R v
CENTER Z. 4BZ8HGEHZ =FPAH Z@. B@HHz
¥FEW 180k Hz UBH LEBkHz SUP S@. Bms
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Pl ots of 6dB Bandwi dth
Frequency 802. 11g ( OFDM
ATTEM ZRdE AHKRE . B4dB
RL 11, BdEm i@dBs 1E. ESHHz
il
.. hr'-..‘\-l.'r-h-'\«‘l'u.'.-t:
anEg_ 1‘\
. 15.&35."&: \
2412VHz
CEMTER 2. 4128BGH= SPREM 3B BBHHZ
¥REMW 10@kHz WEH 1@B8kH= SkP 58. B
ATTEN Z@dB aMER . E7dE
REL 1l. BdBEm 1@d8- LE. TErFHz
e P it me“ﬂh e -\’
¥ 1
/ | |
aHkRE ¢ 1,
'F"r | "
2437NHz
CZEMTER Z. 43T7@AGHz2 SPFAM =6 . aBMHz
*FEW 188k Hz UBK 1@BkHz SUP S0 Ons
ATTEM ZBdE aMER . 2348
FL L1 ©dAn 1Ad B~ 16 GEMH:
'mmqmm'w 1
.m|fq .'. T 1 "a"
Dy dB
2462VHz B
CEHTER 2. 4EZPAGH=z SFAM 5@ SEHHz
#REM 18BkHz UBL L BBkHz SuP E@ Gns
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F Report No: BWS-04-RF0019
bwsii=«s FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Pl ots of 6dB Bandw dth

Frequency 802. 11a ( OFDM

ATTEH ZBdB olER 1. BBdB
FL 11.BdEm 188 16, GBMH=z

L m-w;dum:w-ﬂmt.mww
1 ¥ 1

aHER | ) |
16. 6@ fiz
e S

5745MHz B

CEMTER E. T4E0EGHZ EPAM 28. BarMH=z
#FEW LBBkHz WEM l@@kHz SUF S@. Bua

ATTEHN Z@wB arlkR -, 3448
FEL 1l.BdEn ladB-~ 15. BE@HHI

: ?ﬂ‘r M'MM -,'W'. vw.m?
[ / 3

oH
16 E@ Hyz Y,
D—:;.:J.)aéh‘ o
5.‘-'"] N“H;"\

5785MHz R

CEMTER £. THE@BCH= SPAN 2@. BAHHz
#REL 1B8kH=z UBW LB&kHz SHP S@. Bms

ATTEM ZBdB sMER — GHdB
BL L1 BdBm 18d B 1E. BEMHz

iy [T TR,

ik E ! \ 1
i) el L1 L L 3.1 |
=g
e kLl

5825MHz i

CENTER 5 BESHBGHZ SFAM 38 . AEMHz
#REW LBBkHz UEBMW 1B@kHz SWF 58, 0ns
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6. 3 Maxi mum Peak Qut put

Test Standard

Operating Condition

Tenperature/ Hum dity

Power

Report No: BWS-04-RF0019

FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

FCC Part 15 Subpart C Section 15.247(b), (1)

The EUT was operated at transmtting condition
continuously during the test.

22.0 °C 41 %

Maximum Peak Output Power Test Data

Frequency Maxi mum Peak Qut put Power (dBm) Uit

(Mz) 802. 11b (DsSS) |802. 119 (oFDM |802. 11a (OFDM

2412 18. 8 18.5 -

2437 18.7 19.1 -

2462 18.3 19.5 -

Less than 30dBnmj

5745 - - 14.7

5785 - - 15.5

5825 - - 14.7

NOTES :

1. Measure Maxi mum Peak CQutput of

BWS TECH Inc.
#294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

rel evant channel using Power Meter.

Tested by Yang,

EMC TECH Co., Ltd.
Digital Transmission System / MS-5400R

Eun Jung
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Report No: BWS-04-RF0019
bwsi(=Z«s FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

6.4 Radi ated Em ssi on

Test Standard : FCC Part15 Subpart C Section 15.247(c)

The EUT was operated at transmtting condition
continuously during the test.

Tenperature/ Hum dity 0 22.0 °C 41 %

Operating Condition

Radiated Emission Test Data (Below 1GHz)
1. 802.11b Low Channel (2412MHz)

Emission

Frequency | Reading [ Polarization | Ant.Factor |Cable Loss Limit Level Margin o
[MHZz] [dB ] [*H/**V] [dB] [dB] [dB /m] [dB /m] [dB]
141.60 | 16.58 \ 14.53 2.62 43.50 33.72 -9.78

13.57 4.04 46.00 37.52 -8.48
19.96 5.34 46.00 41.10 -4.90
21.32 6.50 46.00 42.26 -3.74
22.04 6.59 46.00 42.32 -3.68
24.18 7.06 46.00 42.98 -3.02

330.00 ] 19.91
550.00 | 15.80
750.00 | 14.44
770.00 | 13.69
880.00 11.74

<lzT|T [T <

2. 802.11b M ddl e Channel (2437NMHz)

Frequency| Reading [ Polarization | Ant.Factor |[Cable Loss Limit ETLSVS(:I(m Margin o
[MHZ] [dB ] [*H/**V] [dB] [dB] [dB /m] [dB /m] [dB]
141.60 | 18.17 V 14.53 2.62 43.50 35.31 -8.19

13.57 4.04 46.00 38.12 -7.88
19.96 5.34 46.00 40.83 -5.17
21.32 6.50 46.00 42.83 -3.17
22.04 6.59 46.00 41.96 -4.04
24.18 7.06 46.00 42.45 -3.55

330.00 | 20.51
550.00 | 15.53
750.00 ] 15.01
770.00 ] 13.33
880.00 | 11.21

<lzT|lT|T I

3. 802.11b High Channel (2462MHz)

Frequency | Reading | Polarization | Ant.Factor [Cable Loss Limit ETLSVS;n Margin os
[MHz] [dB ] [*H/**V] [dB] [dB] (8 /ml | (45 /m) [dB]

141.60 | 17.24 \ 14.53 2.62 43.50 34.38 -9.12

330.00 | 19.65 V 13.57 4.04 46.00 37.26 -8.74

550.00 | 17.03 H 19.96 5.34 46.00 42.33 -3.67

750.00 | 14.30 H 21.32 6.50 46.00 42.12 -3.88

770.00 | 13.05 H 22.04 6.59 46.00 41.68 -4.32

880.00 11.31 \Y 24.18 7.06 46.00 42.55 -3.45
BWS TECH Inc. 19 of 45
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4. 802.11g Low Channe

(2412MHz)

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Frequency ]| Reading | Polarization | Ant.Factor |Cable Loss Limit ETstseilon Margin os
[MHz] [dB ] [*H/**V] [dB] [dB] (4B /ml | (45 /m] [dB]
141.60 | 16.02 V 14.53 2.62 43.50 33.16 | -10.34
330.00 | 20.07 \ 13.57 4.04 46.00 37.68 -8.32
550.00 | 14.86 H 19.96 5.34 46.00 40.16 -5.84
750.00 | 14.26 H 21.32 6.50 46.00 42.08 -3.92
770.00 ] 13.53 H 22.04 6.59 46.00 42.16 -3.84
880.00 | 11.31 Vv 24.18 7.06 46.00 42.55 -3.45
5. 802.11g M ddl e Channel (2437MHz)
Frequency ] Reading | Polarization | Ant.Factor [Cable Loss Limit ET:\:?” Margin os
[MHz] [dB ] [*H/V] [dB] [dB] @8 /ml | (45 /m [dB]
141.60 | 18.12 \ 14.53 2.62 43.50 35.26 -8.24
330.00 | 20.47 \i 13.57 4.04 46.00 38.08 -7.92
550.00 | 15.23 H 19.96 5.34 46.00 40.53 -5.47
750.00 | 13.66 H 21.32 6.50 46.00 41.48 -4.52
770.00 ] 12.91 H 22.04 6.59 46.00 41.54 -4.46
880.00 | 11.62 \4 24.18 7.06 46.00 42.86 -3.14
6. 802.11g High Channel (2462NMHz)
Frequency ] Reading | Polarization | Ant.Factor [Cable Loss Limit ET:’S‘;?"‘ Margin os
[MHz] [dB ] [*H/**V] [dB] [dB] 48 /ml | 14g /g [dB]
141.60 | 17.02 \Y 14.53 2.62 43.50 34.16 -9.34
330.00 | 19.72 \Y 13.57 4.04 46.00 37.33 -8.67
550.00 | 15.91 H 19.96 5.34 46.00 41.21 | -4.79
750.00 14.07 H 21.32 6.50 46.00 41.89 -4.11
770.00 | 12.87 H 22.04 6.59 46.00 41.50 -4.50
880.00 | 10.84 \4 24.18 7.06 46.00 42.08 -3.92
BWS TECH Inc.

#294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

EMC TECH Co., Ltd.
Digital Transmission System / MS-5400R
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Report No: BWS-04-RF0019
bwsi(=Z«s FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

7. 802.11a Low Channel (5745VHz)

Frequency ] Reading | Polarization | Ant.Factor [Cable Loss Limit SIS Margin os

[MHz] [dB ] [*H/**V] [dB] [dB] [dB /m] [dLBe‘”iLﬂ [dB]

14.53 2.62 43.50 33.16 | -10.34
13.57 4.04 46.00 37.68 -8.32
19.96 5.34 46.00 40.16 -5.84
21.32 6.50 46.00 42.08 -3.92
22.04 6.59 46.00 42.16 -3.84
24.18 7.06 46.00 42.55 -3.45

141.60 | 16.02
330.00 | 20.07
550.00 | 14.86
750.00 | 14.26
770.00 ] 13.53
880.00 | 11.31

<lT [T IT IK I

8. 802.1l1a M ddl e Channel (5785NMHz)

Frequency ] Reading | Polarization | Ant.Factor [Cable Loss Limit [ESSR Margin os

[MHz] [dB ] [*H/**V] [dB] [dB] [dB /m] [dLBe‘”?Lﬂ [dB]

14.53 2.62 43.50 35.26 -8.24
13.57 4.04 46.00 38.08 -7.92
19.96 5.34 46.00 40.53 -5.47
21.32 6.50 46.00 41.48 -4.52
22.04 6.59 46.00 41.54 -4.46
24.18 7.06 46.00 42.86 -3.14

141.60 | 18.12
330.00 | 20.47
550.00 | 15.23
750.00 ] 13.66
770.00 | 12.91
880.00 | 11.62

<|lT (T IT K I

9. 802.11a High Channel (5825MHz)

Frequency ]| Reading | Polarization | Ant.Factor |Cable Loss Limit ETLSVS(;?" Margin o«
[MHZ] [dB ] [*H/**V] [dB] [dB] [dB /m] [dB /m] [dB]
141.60 | 17.02 V 14.53 2.62 43.50 34.16 -9.34

13.57 4.04 46.00 37.33 -8.67
19.96 5.34 46.00 41.21 -4.79
21.32 6.50 46.00 41.89 -4.11
22.04 6.59 46.00 41.50 -4.50
24.18 7.06 46.00 42.08 -3.92

330.00 | 19.72
550.00 | 15.91
750.00 | 14.07
770.00 | 12.87
880.00 | 10.84

<zl |ITIK

NOTES :
1. Al nodes of operation were investigated and the worst-case emi ssions are reported.
2. AF = Antenna Factor CL = Cabl e Loss FI'S = Field Strength

3. POL H = Horizont al POL V = Vertical
Zpny
Tested by Yang, Eun Jung
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Radiated Emission Test Data (Above 1GHz)

1. 802.11b Low Channel (2412MHz)
Reading : OSJ Emission Level Limit [dB Margin
Frequency| 6B ] Ant.Factor| Amp Gain| Cable L [dB /m] Im [dB]
[GHZ] [dB] [dB] [dB]
Peak Average Peak Average Peak Average Peak Average
1.662 | 43.83 | 33.06 | 24.90 | 36.70 | 8.30 | 40.33 | 29.56 | 74.00 | 54.00 | -33.67 | -24.44
2.397 | 53.03 | 43.45 | 27.61 | 35.60 | 8.80 | 53.84 | 44.26 | 74.00 | 54.00 | -20.16 | -9.74
2.688 | 37.38 | 2754 | 27.70 | 35.60 | 8.90 | 38.38 | 2854 | 74.00 | 54.00 | -35.62 | -25.46
4824 | 1866 | 11.18 | 29.20 | 34.30 | 9.60 | 23.16 | 15.68 | 74.00 | 54.00 | -50.84 | -38.32
7.236 | 1337 | 6.15 | 36.01 | 34.30 | 1230 | 27.38 | 20.16 | 74.00 | 54.00 | -46.62 | -33.84
9.648 - - 38.10 | 34.50 | 16.20 - - 74.00 | 54.00 - -
12.060 - - 38.82 | 34.30 | 20.70 = = 74.00 | 54.00 - -
2. 802.11b M ddl e Channel (2437Mz)
Reading : SJ Emission Level Limit [dB Margin
Frequency B ] Ant.Factor|] Amp Gain | Cable Lo [dB /m] Im] [dB]
[GHZ] [dB] [cB] [dB]
Peak Average Peak Average Peak Average Peak Average
1.700 | 43.28 | 32.68 | 24.80 | 36.70 | 8.30 | 39.68 | 29.08 | 74.00 | 54.00 | -34.32] -24.92
2.360 | 4451 | 37.49 | 2761 | 35.60 | 8.80 | 4532 | 38.30 | 74.00 | 54.00 | -28.68 | -15.70
2.688 | 37.30 | 27.42 | 27.89 | 35.50 | 8.90 | 3859 | 28.71 | 74.00 | 54.00 | -35.41 | -25.29
487411699 | 912 | 3129 | 34.30 | 9.70 | 2368 | 1581 | 74.00 | 54.00 | -50.32 | -38.19
7.311 | 1333 | 6.14 | 36.08 | 34.30 | 12.30 | 2741 | 20.22 | 74.00 | 54.00 | -46.59 | -33.78
9.748 - - 38.19 | 34.50 | 16.20 = = 74.00 | 54.00 - -
12.185 - - 38.64 | 34.30 | 20.70 = = 74.00 | 54.00 - -
3. 802.11b High Channel (2462NMHz)
Reading : OSJ Emission Level Limit [dB| Margin
Frequency| 6B ] Ant.Factor| Amp Gain| Cable L [dB /m] Im [dB]
[GHZ] [dB] [dB] [dB]
Peak Average Peak Average Peak Average Peak Average
1.736 | 4284 | 32.26 | 24.87 | 36.70 | 8.40 | 3941 | 28.83 | 74.00 | 54.00 | -34.59 | -25.17
2.360 | 44.08 | 37.15 | 27.61 | 35.60 | 8.80 | 44.89 | 37.96 | 74.00 | 54.00 | -29.11 | -16.04
2688 | 37.75 | 27.67 | 27.89 | 3550 | 8.90 | 39.04 | 28.96 | 74.00 | 54.00 | -34.96 | -25.04
4924 | 1725 | 941 | 3138 | 3430 | 9.80 | 24.13 | 16.29 | 74.00 | 54.00 | -49.87 | -37.71
7.386 | 13.02 | 582 | 36.19 | 34.30 | 1240 | 27.31 | 20.11 | 74.00 | 54.00 | -46.69 | -33.89
9.848 - - 38.24 | 34.50 | 16.20 - - 74.00 | 54.00 - -
12.310 - - 3851 | 34.30 | 20.70 = = 74.00 | 54.00 - -
BWS TECH Inc.

#294-9 Jungdae-Dong,
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

4. 802.11g Low Channel (2412NMHz)
Reading : OJ Emission Level Limit [dB Margin
Frequency| [dB ] Ant.Factor] Amp Gain | Cable L [dB /m] Iml [dB]
[GHZ] [dB] [oB] [dB]
Peak Average Peak Average Peak Average Peak Average
1.662 | 43,66 | 32.83 | 24.90 | 36.70 | 8.30 | 40.16 | 29.33 | 74.00 | 54.00 | -33.84 | -24.67
2.397 | 46.32 | 36.35 | 27.61 | 35.60 | 8.80 | 47.13 | 37.16 | 74.00 | 54.00 | -26.87 | -16.84
2688 | 3544 | 25.77 | 27.70 | 35.60 | 8.90 | 36.44 | 26.77 | 74.00 | 54.00 | -37.56 | -27.23
4.824 | 18.39 | 10.62 | 29.20 | 34.30 | 9.60 | 22.89 | 1512 | 74.00 | 54.00 | -51.11 ] -38.88
7.236 | 13.16 | 6.07 | 36.01 | 34.30 | 12.30 | 27.17 | 20.08 | 74.00 | 54.00 | -46.83 | -33.92
9.648 - - 38.10 | 34.50 | 16.20 = = 74.00 | 54.00 - -
12.060 - - 38.82 | 34.30 | 20.70 = = 74.00 | 54.00 - -
5. 802.11g M ddl e Channel (2437NMHz)
Reading : SJ Emission Level Limit [dB Margin
Frequency| [dB ] Ant.Factor| Amp Gain| Cable Lo: 0B /m] m] [dB]
[GHZ] [dB] @8] [dB]
Peak Average Peak Average Peak Average Peak Average
1.700 | 4373 | 32.68 | 24.80 | 36.70 | 8.30 | 40.13 | 29.08 | 74.00 | 54.00 | -33.87 | -24.92
2.360 | 46.02 | 4599 | 2761 | 35.60 | 8.80 | 46.83 | 46.80 | 74.00 | 54.00 | -27.17 | -7.20
2.688 | 35.82 | 25.94 | 27.89 | 3550 | 8.90 | 37.11 | 27.23 | 74.00 | 54.00 | -36.89 | -26.77
4874 | 1578 | 9.00 | 3129 | 3430 | 9.70 | 2247 | 15.69 | 74.00 | 54.00 | -51.53 | -38.31
7.311 | 13.30 | 6.41 | 36.08 | 34.30 | 12.30 | 27.38 | 2049 | 74.00 | 54.00 | -46.62 | -33.51
9.748 - - 38.19 | 34.50 | 16.20 = = 74.00 | 54.00 - -
12.185 - - 38.64 | 34.30 | 20.70 = > 74.00 | 54.00 - -
6. 802.11g High Channel (2462NMHz)
Reading ; SJ Emission Level Limit [dB Margin
Frequency] [dB 1] Ant.Factor| Amp Gain| Cable Lo: [dB /m] m) [dB]
[GHZ] [dB] [dB] [dB]
Peak Average Peak Average Peak Average Peak Average
1736 | 4347 | 32.37 | 2487 | 36.70 | 8.40 | 4004 | 28.94 | 74.00 | 54.00 | -33.96 | -25.06
2.360 | 4455 [ 34.31 | 2761 | 35.60 | 8.80 | 4536 | 3512 | 74.00 | 54.00 | -28.64 | -18.88
2.688 | 36.40 | 36.64 | 27.89 | 35.50 [ 8.90 | 37.69 | 37.93 | 74.00 | 54.00 | -36.31 | -16.07
4924 | 1653 | 995 | 31.38 | 34.30 | 9.80 | 2341 | 16.83 | 74.00 | 54.00 | -50.59 | -37.17
7.386 | 12.79 | 572 | 36.19 | 34.30 | 1240 | 27.08 | 20.01 | 74.00 | 54.00 | -46.92 | -33.99
9.848 - - 38.24 | 34.50 | 16.20 = = 74.00 | 54.00 - -
12.310 - - 38.51 | 34.30 | 20.70 = = 74.00 | 54.00 - -
BWS TECH Inc.
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

7. 802.11a Low Channel (5745VHz)
Reading OJ Emission Level Limit [dB| Margin
Frequency| [dB ] Ant.Factor| Amp Gain | Cable L [dB /m] Iml [dB]
[GHZ] [dB] [@B] [dB]
Peak Average Peak Average Peak Average Peak Average
5.264 | 36.43 | 28.17 | 31.66 | 34.30 | 9.90 | 43.69 | 3543 | 74.00 | 54.00 | -30.31 | -18.57
11.490 - - 3955 | 34.70 | 19.20 - - 74.00 | 54.00 - -
17.235 - - 4050 | 34.50 | 26.80 - - 74.00 | 54.00 - -
22.980 - - 37.90 | 34.30 | 39.60 - - 7400 | 54.00 - -
8. 802.1l1a M ddl e Channel (5785NMHz)
Reading sJ Emission Level Limit [dB Margin
Frequency| B ] Ant.Factor| Amp Gain| Cable Lo: [dB /m] m] [dB]
[GHZ] [dB] [dB] [dB]
Peak Average Peak Average Peak Average Peak Average
5.264 | 3710 | 28.72 | 3166 | 34.30 | 9.90 | 44.36 | 3598 | 74.00 | 54.00 | -29.64 | -18.02
11570 - - | 3955|3470 | 1920 | - - | 7400 | 5400 | - -
17.355 - - 4050 | 34.50 | 26.80 - - 7400 | 54.00 - -
23.140 - - 37.90 | 34.30 | 39.60 - - 74.00 | 54.00 - -
9. 802.11a High Channel (5825MHz)
Reading OSJ Emission Level Limit [dB Margin
Frequency| [dB ] Ant.Factor| Amp Gain | Cable L [dB /m] Im [0B]
[GHZ] [dB] [dB] [dB]
Peak Average Peak Average Peak Average Peak Average
5264 | 3691 | 28.57 | 31.66 | 34.30 | 9.90 | 44.17 | 3583 | 74.00 | 54.00 | -29.83 | -18.17
11.650] - - |3955|3470| 1920 | - - | 7400 | 5400 | - -
17.475 - - 40.50 | 34.50 | 26.80 = = 74.00 | 54.00 - -
23.300 - - 37.90 | 34.30 | 39.60 - - 74.00 | 54.00 - -
NOTES
1. Al nodes of operation were investigated and the worst-case emi ssions are reported.
2. AF = Antenna Factor CL = Cabl e Loss FI'S = Field Strength
3. POL H = Horizontal POL V = Vertical
Tested by Yang, Eun Jung
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

6.5 Conducted Em ssion

Test Standard

Operating Condition

Tenperature/ Hum dity

FCC Part 15 Subpart C Section 15.247(c)

The EUT was operated at transmtting condition
continuously during the test.

22.0 °C 41 %

Conducted Emission Test Data

1. 802.11b
Level bel ow :

Frequency (MHz) wor ki ng channel ( dB) Attenuation (dBc)| Result
1. 7356 GHz -56.5 « 20dBc Pass
2.3972 GHz -40.2 « 20dBc Pass

ot her
frequenci es <-40.0 « 20dBc Pass
2. 802.11g
Level bel ow :

Frequency (MHz) wor ki ng channel ( dB) Attenuation (dBc)| Result
1.7373 GHz -49.3 « 20dBc Pass
2.3963 Gz -39.2 « 20dBc Pass

ot her
frequenci es <-40.0 « 20dBc Pass
3. 802.1l1a Low Channel (5745MHz)
Level bel ow .

Frequency (MHz) wor ki ng channel ( dB) Attenuation (dBc)| Result
5.7249 GHz -39.5 « 20dBc Pass
5. 8500 GHz -45.0 « 20dBc Pass

ot her
fr equenci es <-40.0 « 20dBc Pass

NOTES :
1. Al nodes of operation were investigated and the worst-case emnmi ssions are reported.
-t :-
Tested by Yang, Eun Jung
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bwsi(Z«s

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Pl ot s of Conducted Eni ssion
30MHz ~ 2. 9GHz 2.9GHz ~ 10GHz

ATTEN ZBdB KR 7. S92dBm ATTEN ZGdB MER -EZ2. S8dEm

R L1 @dBm LB Bs 2. 4E@AGH= FL L1 @dBm LB B B, BBAGH:
[ ]

MER [ I

Z. 468 GHz I
07 82 dEm D —EZ /5@ dom |
R ‘| R

l-‘-\..dn-l:'lh"l .LIIth.ﬁ‘--H.rm-h-.-ru*ﬂf-rrP'-ﬁ.M. "'-“' s B, FES e e bwﬁh%
START 3@mMH= STOP 2. SE@BGH= START 2 _;|EEE.H; ';'\.T;T\F' ].E.EWEHZ
*¥FEM L@BkHz UEBH 10BkH=z SHF T20nms ¥FEW LPBEHz VB 1ARBkH: EHF 1 . 88=er

Plot 6.5.1.1 Plot 6.5.1.2
10GHz ~ 26GHz 1. 7356CHz ( Wor st - Case)
ATTEM EZOdB HHR —5%. 53d Bm ATTEM ZB4E HER -4B E7dBm
BL 1l . @dBm 1Bd B 75 @96 H: FL L1, BdBn 1Ed B 1. FECESCH:
I HIER I
BEF s e T T T I, TEEEZ GHz |
D -55 23 dEn [ 0™—4575F dbm
R
802. 11b

CEMTER 1. 73787GHz

[
! ! =
'J/.r\- *"‘nx
1 o = | S T T _'.;,.._,.,.-m.w-"‘l [ T i i it v

SPAN SH. @aMHz

START 1l9.@BGHz STOF Z6.B@GHz
#RBH 1PARKHz WHM 1PRAKHz SWP 4. FPm=r #FEW LBAKHZ UBH 188kHzZ SWF 58, Bna
Plot 6.5.1.3 Plot 6.5.1.4

2.3972CHz( Wor st - Case)

ATTEH ZEdE MKR -34. B3dEm
BL Ll.PdBm  1BdBS 7 397ZHGHz

b ] ]
=. d9r2d | EHZ S

0 24 @m dBm |

chahairi Lo
| | et i L
B ,..A-"'.-‘-"'w
1 ,,‘__...w" | |
START Z. 35dEEGH=z STOP Z.400H8GHz
HREW LBakH=z VEW LBAkH=z SHP S8 Bma

Plot 6.5.1.5

*Display Iine (green |ine) is 20dB bel ow t he hi ghest

BWS TECH Inc.
#2049 Jungdae-Dong, EMC TECH Co., Ltd.
160500, Koren Digital Transmission System / MS-5400R

| evel .
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Pl ots of Conducted En ssion

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

30MHz ~ 2.9GHz

2.9GHz ~ 10GHz

MER —41. 924Bm
L. 723GH=

ATTEHM ZEdE

AL 1L.@4Bn 19dTs

s Ll 1
1. ¥33 GHz
Dl _4il83 dbm

R

*Wﬂ“m"*w W"‘IL"""'JLI I“L“

STOF 2. 5@AGH=z
UBH 1@BhHz SUP F20m=

START Z3@MHz
#FEM 168hHz

MER. —E3. ABdBm
2. BYECHz

ATTEM ZAdB

RL 11 BdBm 164 B

HER
8. 5TE Gz |
~53 08 Hm

STOF 18. REAGH=
WEW LBEakHz SHF 1 ER=ec

STRET 2. 9RBGHz
#EHW 1ABkHz

Plot 6.5.2.1

Plot 6.5.2.2

10GHz ~ 26GHz

1. 7373CHz( Wor st - Case)

ATTEN 28dH MER -E8. BAdEn
EL 11.BdBm 18dB~s Z6. BEGH=

FER

Z6. 88 GH=

D5 B8 dBm |
802. 11g R

W#.rhw-d‘;—&rmbmﬂ

STOF ZE. BAGH:z
LUBH LB@AkHz SUP 4.@@8zac

STARET 18B.0BGEH:z
¥FHH 1BAkHz2

ATTEN ZBJE MER —4B. 580 Bm
RL 11, BdEn 1448~ L FaFZBECH=

[TE ! !
L. T3TEZ8 | GHz
D 4@ /@ dEm

SPRMH S0. @B@MH=
SWP 5@, Bns

CENMTER 1. 73BE2G6CGH=
#REW LB@hH=z YEKW LB@kHz

Plot 6.5.2.3

Plot 6.5.2.4

2.3963CGHz( Wor st - Case)

ATTEMN ZBdE

o

START Z. 3890385H:z
#FBH 1BBkHz UEM

RL 1l QAdEm LA~ Z. 396335 H=
S } }
e o L 1 ) . S — S — T — (I — j—
0-34/88 4Bm
[
gl e P i e, ]
s —-— R, e B e
by

LBakHz

MER —34. B8d Em

STOF Z. 4003BGH=
SWFP 5B B

Plot 6.5.2.5

*Display Iine (green |ine)

BWS TECH Inc.
#294-9 Jungdae-Dong,
Kwanggu-Si,Kyunggi-Do,
464-800, Korea

is 20dB bel ow t he hi ghest

| evel .
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Pl ots of Conducted En ssion

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

RL 1L, @dBm

o !
Z5.E7 GHe
Di-5oi33 d48m

802.11a | | *

v*WMﬂﬂ'Mf'“'ﬂmm

START 1B BRGHz STOF Z6. IAGHZ

30MHz ~ 6GHz 6GHiz ~ 10GHz
ATTEN ZRdB MKR —43.3ZdBm ATTEM ZBdBE HEFE —-38. B¥dEm
RL 11.BdBm lEd B 5. 2B4GH= FL 11 BdBm LAd B~ B 113GHz
I"HE MER
E =254 CHz ] ] E.113 GH=
038767 dbm 0 ~Ea 57 dEn
R R
i) i
J»-‘ T
wmm_wuww- 1 'JMMW%
START JAHH=z STOP E. BRAGH: START &.BdacHz STOFP 1@. @2EGH=
*¥REL 1EGEKH= WUEL LBEELH= SHF 1 EQdaec EREKW LBAKHz UVEH 1BBkHe SHP L. Afsec
Plot 6.5.3.1 Plot 6.5.3.2
10GHz ~ 26GHz 5. 7249CGHz ( Wor st - Case)
ATTEM ZBdH HER —59.Z3dBm AT TEM Z8dB MKER —33. 33dBm
1Ed B~ 25 EPCHz RL 11.BdBm 188 5. F24BTHz

HER
E.TZ487 GHz
D38 29 @hn

R =T

AR U e

START 5. TAS@BGH=z STOF 5. 7Z50@GH=z

WREBW 1E8kHz VEW 1BBhHz SHF 4 HBBsac ¥REH 1BBkHz YEW 1BBkHz SHF 58, Bmz
Plot 6.5.3.3 Plot 6.5.3.4
5. 8500GHz ( Wor st - Case)
ATTEW ZBdB HER —43. 53d Bm
EL 11, @dBm LEdE & ESERGECHz
el ———
5. BEEAR GHz | ]
D 357E3 odBEm
R‘w |
f'-&w. e = . 2 | |
L TR e TR TSNS B
STHR{' 5. 35BS HZ STOF E.SFEI-FJEIG-HZ
*RBEH 188kH= LR 168k Hz SWP Ed. Bms
Plot 6.5.3.5
*Display line (green line) is 20dB bel ow t he hi ghest |evel.
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Report No: BWS-04-RF0019
bwsiiZ«s FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

6.6 Peak Power Spectral Density

Test Standard : FCC Part 15 Subpart C Section 15.247(d)
The EUT was operated at transmtting condition

Operating Condition
continuously during the test.

Tenperature/ Hum dity 0 22.0 °C 41 %

Peak Power Spectral Density Test Data

Peak Power Spectral Density(dBm

Frequency Li it
(Mz) 802. 11b (DSSS) | 802. 11g (oFDM |802. 11a (OFDM
2412 -3.67 -4.83 -
2437 -2.00 -5.00 -
2462 -1.33 -5.00 -
Less than 8dBm
5745 - - -13.33
5785 - - -10. 67
5825 - - -12.33

NOTES :

1. Measure Peak Power Spectral of relevant channel using Spectrum Analyzer.
2. RBW 3kHz, VBW 3kHz, Span 300kHz

3. Test Plot - Next Page

Tested by Yang, Eun Jung
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Pl ots of Peak Power Spectral Density

Frequency 802. 11b ( DSSS)
ATTEM ZBdB MER -3 E7dBn
FL L1.@dBm 1B4E~ 2.411977@GH=
i
e ek A e Rt
2. 4119778 GH=z |
D[-2 67 dHn
2412VHz R
CENTER 2.41ZB003GHZ SPAN 208, BkHz
#REH 2 BkHz2 UEM Z.BkHz SHP 2. Bma
ATTEM ZBd4D MKER -2 . BBd48m
FL 11 @AdBm A4 B~ Z d43E8T555LHz
]
e e et R e R e ]
2. 4353755 CH=2 |
D= g® dan
2437NVHz o
CENTER 2Z.42TO00ERACHz =PAH Z@8 . Bk Hz
¥FBU 3 BkHz LEL 3. @kHz SHP 84 Brs
ATTEN Z@dD MR —-1.33d48n
RFL 11.BdEn 1@dB~ Z. 9613 TEACHZ
A
s ot MR RERR R SRR S B
Z 4ELISTEA CGHz
=1. 22 dEm
2462NVHz B
CEMTER Z. dEZQ0BEECHz SFAN Z@8.0kHz
¥REW 3. 8kHz UBM 3. @kHz SHP 4. Bms
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Pl ots of Peak Power Spectral Density
Frequency 802.11g (OFDV
ATTEH 2340 KR —4 . 03d0m
FL 11. AdEm 1@8d 8- 2. dLI19TEBZHz
1
o L iaree cp .l:.'
2 ]
D L Iempe e Sl e e
2412VHz !
CENTER Z.4]1Z8BBAACHz SFAH Z@@ . BcHz
#REK 3. BkHz UBH 3. BkHz SHP ‘G4, Brs
ATTEH Z@dD WHR -5 .EB0d0m
FL 11. AdBEm A0 8- 2. 43E3TEAZHZ
£
WEEEE?EB H -
GHz
o L':?fvw'm"j bt el pheacitd
2437NVHz o
CENTER Z. 43T72RHBAEACHzZ SFAH Z@@ . BcHz
#REL 3 BkHz LB 3 BkHz SHP G4, Brx
ATTEH ZBdB HER -E. 88dEBm
RL 11. BdBm 18dB- 2 4E15F55CHz
I
1 }
e iares one |1
D P P BV N g T
2462NVHz B
CEMTER 2. 46208PEGH: SFAM 88 BkHz
¥REW 3 BhHz VBK 3. BhHz SuP 4. Bns
BWS TECH Inc.

#294-9 Jungdae-Dong,

Kwanggu-Si,Kyunggi-Do,

464-800, Korea
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

Pl ots of Peak Power Spectral Density

Frequency 802.11a (OFDVM
ATTEM ZOdE MER —13. 23dBm
RL 1L BdEn 1BdES 5 T4454200H=
?5-.14942@' otk
DI ZiEtes dEn, ] | el b
?wl&-’\n*«-ﬁ‘mﬂhl l"""‘w‘.lh.}"‘m
5745VHz
CENTER 5. 74E3@A8CH SFAM 3EE . @k Hz
*REW 3. @kHz WEW ‘3. @kHz SWF B4 Bms
ATTEN Z@4E %R —l@. ET4EN
FL 11 @dBm 1Bd B~ 5.7 A494Z8GH=
g‘{?ﬂ‘?q‘lzﬂ Glji.n .
2 - ot
LH R -
5785MHz
CEHTER 5. TA5BR0@GHT SFAH 388 BkHr
#¥REW 3 BkHz UBW 3.8hHz SHP 24 @ns
ATTEH 2B4B MR —1Z. 32dEn
FL 11l @dBm IEdES £ HE434Z0CHz
EBza94zn GI?P: . |
Doz = B | e}
MMV'.S"- o | WA g ) g st |
5825VHz
CEHTER 5. EZSO000@GHT SFAN @@ BkHz
¥REW 3. BkHz UEBW 3.8kHz SHF 84 B@ns
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Report No: BWS-04-RF0019
FCCID : SSPMS- 5400R

EHHSHJli
Date of Test : December 6. 2004

6.7 100kHz Bandw dt h of Frequency Band Edge

FCC Part 15 Subpart C Section 15.247(c)

The EUT was operated at transmtting condition
continuously during the test.

22.0 °C 41 %

Test Standard
Operating Condition

Tenperature/ Hum dity

100kHz Bandwidth of Frequency Band Edge Test Data

Frequency Maxi num Peak Qut put Power (dBc) ..
Limt
(MHz) 802. 11b (DSSS) |802. 119 (OFDW
2412 . 67 27.2
39.9 0 Less than 20dBc
2462 57.83 48. 34
Fr equency Maxi num Peak Qut put Power (dBc) Li i t
(M) 802. 11a ( OFDM)
5745 29. 00
L h 20dB
c875 >3 17 ess than 20dBc

NOTES :
1. Measure 100kHz bandwi dt h of Frequency Band Edge of r el evant channel usi ng SpectrumAnal yzer.

£ far

Tested by Yang, Eun Jung
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Pl ots of 100kHz Bandw dth of Frequency Band Edge

802. 11b ( DSSS)

Frequency
ATTEN ZGdE aMKR -39 .67dE
RL 1@. @dBm 1@d B —14 83MHz
".&M‘l‘QR'—:
-14/83 MHz
D359 67 4B
2412VHz =
CEMTER Z.417B8GHz SPAM S8 BEMHz
¥REW 1B8kHz UEW 188kHz SWP 5@, Bms
ATTEN Z@dE 4CNT 57.83dBE
RL 1@. @dEm 16dEs -Z1 . B9 MHz
AL b . — =
-22 17 MHz |
DIE7 83 4B
2462\VHz R
CENTER Z.45ZBHGHz SFAM S8 BEMHz
¥REL 1BBkHz UEW 1E8kHz SWP SE. Bms

*Di splay line (green |ine)

BWS TECH Inc.
#294-9 Jungdae-Dong,

Kwanggu-Si,Kyunggi-Do,

464-800, Korea

i s 20dB bel ow t he hi ghest
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F Report No: BWS-04-RF0019
bwsii=«s FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Pl ots of 100kHz Bandw dth of Frequency Band Edge

Fr equency 802. 11g (OFDM
ATTEM Z@AdB aMKR Z7. 17dEB
FL 1@. @dEm 1@d B 15. E7MHz

aMKR

2412VHz
CENTER Z.41ZBE8GHz SFAN S@. BEMHz
¥REL 1 BBkHz UEW 1E8kHz SWP S@. Bms
ATTEN Z@AdE ACNT 48 24dE
RL 1@. @dBm 1@d B -24.57 MHz
aMER '
=24 a3 MHz
D48 34 4B
2462VHz =

CEMTER 2.4BZBBGH=z SPAN S@. BEMHz
¥REBMW 188kH=z VBW 1B88kH=z SHWFP 58. Bms

*Display line (green line) is 20dB bel ow t he hi ghest I|evel.
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Report No: BWS-04-RF0019

h\w-;-.l FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Pl ots of 100kHz Bandw dth of Frequency Band Edge

Frequency 802.11a (OFDM
ATTEM Z@dE aMKR 29. BAdJE
RL 1@. BdBm 1@d B/ 12. 92MHz

AMER ' '
e e 1S ¥
0739 pe dB

5745MHz R

CENTER 5.74588GHz SPAM 58. BEMHz
¥REW 188kHz UBW 1@8kHz SWP 50. Bms
ATTEM Z@AdEB aMKR 45. 17dB
RL 1@.@dEm 184 B~ -23. 2EMHz
AMER '
=3 S _MH=z

DI4s 17 dB

5825MHz R

CENTER 5.8250BGH=z SPAM 568, BEMH=z
¥FREM 188kH=z VEW 1B88kH=z SWF 58. Bms

*Display line (green line) is 20dB bel ow t he hi ghest |evel.
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Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

EHNSHJli

6.8 Emssion in restricted bands

Test Standard
Operating Condition

FCC Part 15 Subpart C Section 15.247(c)
The EUT was operated at transmtting condition

continuously during the test.

Tenperature/ Hum dity 22.0 °C 41 %

Emission in restricted bands nearest to the band 2400-2483.5MHz at 802.11b

Fr equency Emi ssi on Level (dBuV/ m

(Mz) Aver age Level | Average Limt Peak Level Peak Limt
2368. 27 - 54. 00 43. 08 74.00
2385. 60 28. 83 54.00 - 74. 00
2484. 57 - 54. 00 44. 08 74. 00
2486. 86 30. 17 54.00 - 74.00

Emission in restricted bands nearest to the band 2400-2483.5MHz at 802.11g

Fr equency Eni ssion Level (dBuV/ m

(Mz) Aver age Level | Average Limt Peak Level Peak Lim t
2390. 00 29.58 54. 00 45.75 74.00
2483. 50 34.58 54. 00 - 74. 00
2483. 64 - 54.00 54.58 74.00

Emission in restricted bands nearest to the band 5725-5850MHz at 802.11a

Fr equency Em ssion Level (dBuV/ m

(Mz) Aver age Level | Average Limt Peak Level Peak Limt
5372. 20 - 54. 00 41. 08 74.00
5399. 70 26. 17 54. 00 - 74.00

NOTES :
1. Measure enissioninrestricted bands nearest to the band rel evant channel using Spectrum
Anal yzer.
r._:'f."" .'
Tested by Yang, Eun Jung
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Pl ots of Em ssion

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

in restricted bands nearest to the band

Band 802. 11b (DSSS)
ATTEN 1@dE MKR 43.@8dEpY
RL B@. BdBpl SdE .~ 2 36EZTGHz
MKR | ' '
2. 36827 | GHz |
D4z e dEpU
2310VHz b=
2390MHz
Peak | | | | | | . | |
START 2. 218AGGHz STOP 2. 3980EGHz
#REW 1. BMHz  #UBW 1.@MHz SWP S8. Bms
ATTEN 1@dE MKR Z8.83dBpl
RL E@. BdBplU EdE 2. 3ESEEGHz
MKR | ' '
[ £.3B588 GHz |
22. 83 dEpY
2310MHz i
2390MHz
TR e
Aver age
START 2. 210AGGHz STOF 2. 39@0@AGHZz
¥RBW 1 @MHz  #UBW 18Hz SWP 2@ Bzec
BWS TECH Inc. 38 of 45
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F Report No: BWS-04-RF0019
bwsi(=as FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Plots of Em ssion in restricted bands nearest to the band

Band 802. 11b ( DSSS)
ATTEM 1AdE MKR 44 @3dEpl
RL 8@ BdBuU SdB~ 2. 48457GH=
D
2483. 5MHz
2500MHz
Peak

START 2. 48358GH= STOFP 2. 50A8RAGH=
#¥FEI 1. BMH=z #¥LUEW 1.8MHz SkP 5B8. Bms
ATTEMN 1@dE MERE 38.17dBpl)
REL E@. EIc_inLU EdB.~ Z. 48E8EGHz
i}
2483. 5MHz
2500VMHz
Aver age _ , , _ _ _
START 2. 48358GH=z STOF Z. 5S0RBEERAGH=z
*¥FEEI 1. BMH= #¥UEBMW 1BH= SWF 5 HABdzec
BWS TECH Inc. 39 of 45
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Pl ots of Em ssion

Report No: BWS-04-RF0019
FCC ID : SSPMS- 5400R
Date of Test : December 6. 2004

in restricted bands nearest to the band

Band 802. 11g ( OFDM
ATTEM 18dE MER 45, FEdBpl
RFEL BH. BdBpt SdB.~- 2. 398EBGHz
D
2310MHz
2390MHz
Peak e
START 2. 3188BGH=z STOP 2. 3988HGHz
REM 1.B8MH=z VEK 1.8MHz SWF E8. Bms
ATTEM 18@dBE MERE 292.58dBpl)
FL E@.adBpl SdB .~ 2. 239888GHz
o
2310VHz
2390VHz
]
Aver age
START 2. 31E0EAGHz STOP 2. 398BBEGH=z
REW 1. B8MH=z ¥UBW 1@H=z SWP Z8. Bsec
BWS TECH Inc.
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F Report No: BWS-04-RF0019
bwsi(=as FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Plots of Em ssion in restricted bands nearest to the band

Band 802.11g (OFDM)
ATTEM l@dE MKR 54.58dEuY
RL 88. @AdBuU SdBs 2. 48364GHz
MKR | ' '
2. 48364 | GHz |
D54 58 dEpU
2483. 5MHz f= o
2500MHz
Peak
START Z.4835@GHz STOP Z. SEAEEAGHZ
#REW 1. BMHz  #UBKW 1. @MHz SWP 5@. Bms
ATTEM 1@dBE MKR 34.58dBul
RL E@.@dBulU SdE- 2. 4835@GHz
i
2483. 5MHz
2500MHz
Aver age
START Z.4835@GHz STOP 2. SEAEEAGHZ
¥REW 1 BMHz  *UBW 1B8Hz SWP 5. BHfsec
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F Report No: BWS-04-RF0019
bwsi(=as FCC ID : SSPMS- 5400R

Date of Test : December 6. 2004

Plots of Em ssion in restricted bands nearest to the band

Band 802. 11a ( OFDM
ATTEM 1AdE MKR 41.83dEpl
RL 8@ BdBuU SdB~ 5. 3722GH=
D
5350MHz
5450MHz
Peak

- —" , . |
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6.9 RF Exposure Requirenent
6.9.1 Method of Measurenent

Spread spectrumtransnitters operating under section 15.247 are categorically
fromroutine environmental eval uationto denpnstrati ng RF exposure conpliance
with respect to MPE and/or SAR linmts.

These devi ces ar e not exenpted fromconpli ance does not exceed the Conmmi ssion’s
RF exposure guidelines. Unless a device operates at substantially | ow power
levels, withalowgainantenna(s), supportinginformationis generally needed
to establish the various potential operating configurations and exposure
conditionsof a transmitter andits antenna(s) in order to determ ne conpliance
with the RF exposure guidelines.

Inorder t o denonstrate conpliance with MPE requirenents (see Section 2.1091),
the following information is typically needed:

Cal cul ationthat esti nat estheni ni numseparati ondi stance (20cmor nore) bet ween
an antenna and persons required to satisfy power density limts defined for
free space.

Antenna installation and device operating instructions for installers
(professional/unskilled users), and the parties responsible for ensuring
conmpliancew ththeRFexposurerequi rement Any cauti onstatenents and/ or war ni ng
| abel s that are necessary inorder toconply with the exposurelinmts Any other
RF exposure related i ssues that may affect MPE conpli ance.

6.9.2 Limts
FCC 1.1310:- The criteria listed in the follow ng table shall be used to
eval uate the environnental inpact of human exposure to
radi o-frequency (RF) radiation as specified in 1.1307(b).

LIMTS FOR MAXI MUM PERM SSI BLE EXPOSURE ( MPE)

El ectric Magneti c
Frequency Field Field Power Density | Average Ti ne
Range (MHz) Strength Strength (MW cn) (m nut es)
(V(m (Am

(A) Limts for Occupational/Control Exposures

1500 - 100000 - - 5 6

(B) Limts for General Population/Uncontrolled Exposure

1500 - 100000 = = 1.0 30
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6.9.3 Test Result

. Laboratory’s Power
The tine B .
Qut pu Recommended Density in
Ant enna | Cal cul ate aver aged .
Frequency t . M ni mum RF mN cnf at
Gai n d EIRP power over
(MHz) Power (dBi) (mAatt) 30 mi nut es Safety For mul a
(dBm) (mhat t) Di stance r When r=20Cmr
(Cm (MW cnf)
0SSS 2412 18.8 2.0 120. 23 120. 23 3.09 0.0221
802 11p | 2437 | 18.7 2.0 117. 49 117. 49 3.05 0.0234
2462 18. 3 2.0 107. 15 107. 15 2.92 0. 0213
OFDM 2412 18.5 2.0 112. 20 112. 20 2.99 0. 0223
802.11g | 2437 | 19.1 2.0 128. 82 128. 82 3.20 0. 0256
2462 19.5 2.0 141. 25 141. 25 3.35 0.0281
5745 14.7 4.0 74.13 74.13 2.43 0.0148
OFDM
802. 11a 5785 15.5 4.0 89.13 89.13 2.66 0.0177
5825 14.7 4.0 74.13 74.13 2.43 0.0148
Cal cul ati on Met hod of RF Safety Distance:
_ PG _EIRP
4or?  dpr?
P . power input to the antenna in mW
EIRP : Equivalent (effective) isotropic radiated power.
S . power density mwWcnR
G : nuneric gain of antenna relative to isotropic radiator
R : distance to centre of radiation in cm
FCC radi o frequency exposure limts may be exceeded at di stances cl oser
than r cmfromthe antenna of this device
- \/ PG _ [EIRP
4pS 4pS
Not e
1. S=1.0 nWenf for Limits for General Population/Uncontrolled Exposures.
2. The tinme averaged power over 30 minutes will be equal ed Qutput Power.
3. Mnimum cal cul ated separation di stance between antenna and persons required : 3.35
Cm
4. The Power Density at a di stance of 20Cmcal cul ated fromthe formula is far bel ow the
limit of 1mW cnf.
5. So, RF exposure limt warning or SAR test are not required
-:_:1,_“«_ .:
Tested by Yang, Eun Jung
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/. TEST EQUI PMENTS LI ST

The listing bel ow denotes the test equipnents utilized for the test(s).

EQUI PVENT MODEL MANUFACTURE | SERI AL NUMVBER Ca[;jebr da;tieon
Signal Analyzer | PM000 PMM 3100570602 09/ 03/ 05
EMC Anal yzer E7403A HP US39150108 01/ 18/ 05
Spectrum Anal yzer R3261C ADVANTEST 61720002 08/ 12/ 05
(o. m' fl' gEst) 8447E HP 2945A02712 08/ 12/ 05
(1 G;AE' 2' 6f.i5ecg|—|z) 84498 HP 3008A00809 10/ 11/ 05
Bl CONI CAL ANTENNA|  BOO1 PMM 0020370501 01/ 16/ 05
"OGA,\TTES\'INT c LPO1 PMM 0020370501 01/ 16/ 05
(S;':ne)'( d 4r§°;’“l " N A SEM TECH 000815 N A
Turn Tabl e JAC 2 BWS N A N A
ANTENNA NAST N A BWS N A N A
At f,ibcti\zr kNai ns L3-25 PMM 1110K70403 09/ 22/ 05
At f,ibctimilr kMii ns FCI;—OEIZS_IBI-ZSO- Fcc 03074 09/ 22/ 05
HORN ANTENNA [BBHA 9120 D|SCHWARZBECK N A 06/ 20/ 05
HORN ANTENNA | BBHA 9170 |SCHWARZBECK| N A 06/ 20/ 05
FREQUENCY COUNTER|  R5372 ADVANTEST 41855204 03/ 17/ 05
PONER METER E4418A HP GB38272621 03/ 17/ 05
POWER SENSOR 8481A HP 3318492101 03/ 29/ 05
Spect rum Anal yzer 8563E HP 3611A05046 04/ 24/ 05
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