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VERIFICATION OF COMPLIANCE

Applicant; Wistron NeWeb Corporation
No. 10-1,Li-hgn Road 1,Hsnchu 3000, Tawan,R.O.C.
Product Description: |EEE 802.11 alb/gWLAN Cardbus Adapter
Model No.: CB-500AG
Serial Number: N/A
File Number: 030019-RFID
Date of test: February 18, 2003 ~March07, 2003

We hereby certify that:

The above equipment was tested by C&C Laboratory Co., Ltd. The test data, deta evauation, test
procedures, and equipment configurations shown in this report were made in accordance with the
procedures given in ANSI C63.4 (2000) and the energy emitted by the sample EUT tested as described in
this report is in compliance with the requirements st forth in CFR 47, Part 15, Subpart E. The equipment
in the configuration described in this report, shows the messured emisson leves emanating from the
equipment do not exceed the specified limit.

The test results of this report rdate only to the tested sample identified in this report.

Approved By
A / /CB .
/'Jl/ HM th

Vincent Su/Vice Manager
C&C Laboratory Co., Ltd..
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1. GENERAL INFORMATION

1.1 Product Description

The Wistron NeWeb Corporation Mode: CB-500AG (referred to asthe EUT in thisreport) isa
IEEE802.11alb/g WLAN PCMCIA Card.

A mgor technica descriptions of EUT is described as following:

A). Operation Frequency:
515GHz -5.35 GHz
Base Mode Turbo Mode
5180 1 5210
5200 2 5250
5220 3 5290
5240
5260
5280
5300
5320

(N O |01 | W IN |k

B). Tranamit Power: 160Bm

C). Modulation type: OFDM

D). Trangtion Speed: up to 54Mbps(108Mbps. Turbo mode)

E). Antenna Desgnation: PIFA Antenna1.50Bi; NonUsr Replacesble (Fixed), two
provided. one for Tx, ancther for RX.

F). Power Supply: DC3.3V from PCMCIA port of Notebook system for EUT

1.2 Rdated Submittal(s) / Grant (9)

This submitta(s) (test report) is intended for FCC ID: NKRCB500AG filing to comply with
Section 15.407 of the FCC Part 15, Subpart E Rules.

1.3 Test Methodology
Both conducted and radiated testing was performed according to the proceduresin ANSI C63.4
(2000) and FCC CFR 47 2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057, and 2.407.
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1.4 Tes Facility
The open area test Ste and conducted measurement facility used to collect the rediated data is
located on the address of C&C Laboratory, Co., Ltd. No. 81-1, 210 Lane, Pa-de 2™ Road,
Lu-Chu Heang, Taoyuan, Tawan, R.O.C.. The Open Area Test Stes and the Line Conducted
labs are congtructed and cdibrated to meet the FCC requirements in documents ANSI C63.4:
2000 and CISPR 22/EN 55022 requirements.

1.5 Measurement Uncertainty

All the measurement equipments and accessories have been carefully sdlected to meat the maximum
measurement uncertainty specified below:

Radiated Emisson, vaid up to 1GHz +/- 2.16 dB
Radiated Emission, vaid up to 26GHz +/-35dB
Power Line Conducted Emission, vaid up to 30MHz +/- 2.8 dB
RF Frequency +/- 2 X 10"-6
RF Peak Power (Conducted) +/- 0.221 dB
Power Density (Conducted) +/- 2.0022 dB
Frequency Stability V.S. Voltage +/- 0.3538 %
Frequency Sahility V.S. temperature +/- 1.8974 %

P.S. Uncatanty figures are vaid to confidence level of 95% cdculated according to the methods
described in the ETR 028[7]

1.6 Special Accessories

Not available for this EUT intended for grant.
1.7 Equipment Modifications

Not available for this EUT intended for grant.

Page 7
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2. SYSTEM TEST CONFIGURATION

2.1 EUT Configuration
The EUT configuration for tegting is inddled on RF fidd drength messurement to meet the
Commissions reguirement and operating in a manner thet intends to maximize its emisson
characteristicsin a continuous normal application.

2.2 EUT Exercise

The EUT (Trangmitter) was operated in the enginesring mode to fix the Tx frequency thet was for
the purpose of the measurements.

2.3 Tes Procedure

2.3.1 Conducted Emissons

The EUT isaplaced on asturn table which is 0.8 m above ground plane. According to the
requirements in Section 13.1.4.1 of ANS C63.4-2000.Conducted emissons from the
EUT mesasured in the frequency range between 0.15 MHz and 30MHz usng CISPR
Quasi-Peak detector mode.

2.3.2 Radiated Emissions

The EUT isaplaced on asturn table which is 0.8 m above ground plane. The turn table shdll
rotate 360 degrees to determine the pogtion of maximum emisson leve. EUT is st 3m
avay from the recaiving antenna which varied from 1m to 4m to find out the highest
emisson. And dso, each emisson was to be maximized by changing the polarizaion of
receiving antenna both horizontal and verticd. In order to find out the max. emission, the
relative pogtions of this hand-held tranamitter(EUT) was otated through three orthogond
axes acoording to the requirementsin Section 13.1.4.1 of ANS C63.4-2000.

Page 8
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2.4 Configuration of Tested System
Fig. 2-1 Configuration of Tested System
I
EUT
1.Notebook 2.Printer
3.Keyboard 4. Mous
Table2-1 Equipment Used in Tested System
. Modd/ .
ltem| Equipment | Mfr/Brand FCCID SeriesNo. | Data Cable Power Cord
TypeNo.
1.2m unshielded AC
power cable
1 Notebook IBM 2656 DoC AK-VFOHT N/A 1.8m unshielded DC
power cable
1.8m unshielded AC
power cable
1 Notebook | TOSHIBA 1110 DoC X2370069 N/A 1.8m unshielded DC
power cable
1.8m unshielded AC
power cable
1 Notebook BENQ DH8000 DoC N/A N/A 1.8m unshielded DC
power cable
2 Printer EPSON P1114A N/A CAQY004717 | Shielded,1.8m|  UnShielded,1.8m
Keyboard IBM SK-8305 N/A 00037822 | Shielded,1.8m N/A
4 Mouse LOGITECH | M-BB48 N/A LZE01450987 | Shielded,1.8m N/A
Page 9
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3. SUMMARY OF TEST RESULTS

FCC Rules Description Of Test Result
§ 15.207 AC Power Line Conducted Compliant
Emisson

§ 15.403(c) Emission Bandwidth Compliart

§ 15.407(q) Power Measurement Compliant

§ 15.407(a) Peak Power Spectrd Density Compliant
M easurement

§ 15.407(a) Pesk Excursion Measurement Compliant

§ 15.407(b) Undesirable Emission — Conducted Compliant
M easurement

§ 15.407(b) Undesirable Emisson — Radiated Compliant
M easurement

§ 15.407(c) Transmission in case of Absence of Compliant

Information

§ 15.407(g) Frequency Stability Compliant

§ 15.4079d) Antenna Reguirement Compliant

§ 1.1310and § 2.1093 RF exposures Compliant

4. DESCRIPTION OF TEST MODES

The EUT has been tested under engineering te mode. Software used to control the EUT for ayingin
continuous tranamitting and recaiving mode is programmed.

Base mode of frequency band 5.15GHz — 5.35GHz: Channd 1(5180MHz) 4(5240MH2)

5(5260MHz) and 8(5320MHz) with 54Mbps highest data rate are chosen for full testing.
Turbo mode of frequency band 5.15GHz — 5.35GHz Channd 1(5210MHz) 2(5250MHz) and
3(5290MHz) with 108Mbps highest data rate are chosen for ful tesing.

AC Power port conducted emisson and Radiated Spurious Emisson are measured with three
difference type of Notebook PC.

Page 10
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5. AC POWER LINE CONDUCTED EMISSION TEST

5.1 Standard Applicable
Any U-NII devices usng an AC power line are required to comply aso with the conducted limits st
forth in 815.207.According to 8 15.207 frequency within 150K Hz to 30MHz shdl not exceed

Frequency range Limits
(MH2) (dBuVv)
Quasi-peak Average
0.15t0 0.50 66 to 56 56 to 46
050to5 56 46
5t030 60 50
Note
1.The lower limit shdl apply at the trangtion frequencies
2.Thelimit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

52 EUT Setup

1. The conducted emisson tests were paformed in the test Ste, using the setup in accordance with
the ANSI C63.4-2000.

2. The EUT was plug-in the hogt Notebook via PCMCIA port. The host Notebook system was
placed on the center of the back edge on the test table. The peripherds like printer, K/B, and
mouse were placed on the sde of the host Notebook sysem. The rear of the EUT and
peripherds were placed flushed with the rear of the tabletop.

3. The keyboard was placed directly in the front of the Notebook, flushed with the front tabletop.
The mouse was placed next to the Keyboard, flushed with the back of keyboard.
4. The spacing between the peripheras was 10 centimeters.

5. Externd 1/0 cables were draped dong the edge of the test table and bundle when necessary.
6. The host Notebook system was connected with 110V ac/60Hz power source.

5.3 Measurement Procedure
1. TheEUT was placed on atable which is 0.8m above ground plane.
2. Maximum procedure was performed on the Sx highest emissonsto ensure EUT compliance.
3. Repeat above procedures until dl frequency measured were complete.

Page 11
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5.4 Measurement Equipment Used:
Conducted Emisson Test Ste# 3
EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER NUMBER CAL. CAL DUE.
EMI Test Receiver R&S ESHS30 828144/003 | 08/08/2002  08/07/2003
LISN R&S ESH2-Z5 843285/010 | 10/17/2002  10/16/2003
LISN EMCO 3825/2 9003-1628 | 07/26/2002  07/25/2003
Spectrum Anayzer| ADVANTEST R3261A 91720031 N/A N/A
2X2 WIRE ISN R&S ENY22 100020 06/20/2002  06/19/2003
FOUR WIRE ISN R&S ENY41 100006 06/20/2002  06/19/2003

5,5 Measurement Result

Theinitid step in collecting conducted data is a pectrum andyzer pesk scan of the measurement range.
Sonificant pesks are then marked as shown on the falowing data page, and these 9gnds are then
quas- peaked.
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Operation Mode: TX + RX Mode Test Dae: Mar. 06 2003
Temperature: 23 Ted By: James
Humidity : 58% Test host: IBM
Correct. | Q.P.Read| AV.Read | Emision | Emisson
FREQ. Q.P.Limit [ AV. Limit
Factor Value Value |Leve(Q.P.)|Levd(AV) Result NOTE
(MH2) (dBuv) (dBuv
dB) (dBuVv) (dBuVv) (dBuv) (dBuv)
0152 0.3 520 36.8 52.3 371 65.89 55.89 PASS L1
0648 04 325 281 329 285 56.00 4600 PASS L1
0998 04 340 318 34 322 56.00 4600 PASS L1
6.902 05 366 321 371 326 60.00 50.00 PASS L1
11957 05 274 212 279 217 60.00 50.00 PASS L1
19.750 05 218 15.7 23 16.2 60.00 50.00 PASS L1
0150 03 50.8 300 511 303 66.00 56.00 PASS L2
0715 04 325 24.8 329 25.2 56.00 4600 PASS L2
1934 04 330 304 334 308 56.00 4600 PASS L2
16.200 05 276 220 281 25 60.00 50.00 PASS L2
18752 05 3L7 26.2 322 26.7 60.00 50.00 PASS L2
2631 05 302 25.2 307 25.7 60.00 50.00 PASS L2
Remark

(1) Messuring frequencies from 0.15 MHz to 30MHz

(2) The emissions measured in frequency range from 0.15 MHz to 30MHz were made with an
ingrument usng Quasi- Peak detector and Average detector.

(3) “---" denotesthe emission leved was or more than 2dB below the Average limit,
S0 no re-check anymore.

(4) The IF bandwidth of SPA between 0.15MHz to 30MHz was 10KHz
The IF bandwidth of Test Receiver between 0.15MHz to 30MHz was 9KHz

(5) L1=LineOne(Hot 9de) / L2 = Line Two (Neutrd Sde)

Page 13
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Conducted Emission Test Data L 1
C&C Lab, Co. Shielded Roomd
EN 5822 - Clas==s B OP/AU Limit
L]
™
]
&8 — —t—
~ m ?‘L\_\-\‘
:J u b =) i e 5, L NG ) SR
E - ;
w oE K. i |
_E w r“""'lr"‘#' - =i w i
Jw —f hkﬁmﬁ
2m
a
]
]
LB =
MHz CIB/DIV
Cugbamer : WINSTRON Fileff: 1501 Daca : & Mar 2003 06:24:53
Modal :WLAM [ TEM) Humd, :58 (&) Temp. :1231 [O)
Moade r Port :Ll Teeted by:JAMES_LEE
Eeading :Peak (R&E Receiver)
BRmArk
Conducted Emission Test Data L2
CRC Lab. Co. Shielded Room3
EM 55822 — Cla== E QF/AU Limit
-]
i
[
u" ]
T N
:::“ i | L RS ) S| N e e SRS ) R
% 4 1 I
L -] b
4 el MMW % e Lo
3w -+ /
S
a
1= S
8
18 C
E CIRTI
Customer : WINS TRON File#: 1502 Date : 6 Mar 2003 O&;32:39
Model :HLAN (TEM) Humd . : 68 (%] Tamp. =23 (]
Mode - Port :L2 Tegted by :JAMES LEE
Feading :Peak (R&f Recaiver)
Remark s
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Operation Mode: TX + RX Mode Test Dae: Mar. 06 2003
Temperature: 23 Tedt By: James
Humidity : 58% Tes hodt: TOSHIBA
Correct. | QP.Read| AV.Read | Emisson | Emisson
FREQ. Q.P.Limit | AV. Limit
Factor Value Value |Levd(Q.P)|Levd(AV) Result NOTE
(MH2) (dBuv) (dBuv
(dB) (dBuv) (dBuv) (dBuv) (dBuv)
0159 03 46.2 326 46.5 329 6552 5552 PASS L1
0431 04 300 282 304 286 57.23 4723 PASS L1
0808 04 263 209 26.7 213 56.00 4600 PASS L1
7.607 05 216 153 2.1 15.8 60.00 50.00 PASS L1
12.449 05 27.8 2.7 283 232 60.00 50.00 PASS L1
17.150 05 219 16.4 24 16.9 60.00 50.00 PASS L1
0153 03 478 361 481 36.4 6584 5584 PASS L2
0539 04 302 263 306 26.7 56.00 4600 PASS L2
0857 04 27.3 235 27.7 239 56.00 4600 PASS L2
6.746 04 232 175 236 17.9 60.00 50.00 PASS L2
12.400 05 280 29 285 234 60.00 50.00 PASS L2
15.949 05 24.0 17.9 245 184 60.00 50.00 PASS L2
Remark

(1) Measuring frequencies from 0.15 MHz to 30MHz

(2) The emissons messured in frequency range from 0.15 MHz to 30MHz were made with an
indrument using Quasi- Peak detector and Average detector.

(3) “---" denotesthe emission levd was or more than 2dB below the Average limit,
S0 no re-check anymore.

(4) The IF bandwidth of SPA between 0.15MHz to 30MHz was 10KHz
The IF bandwidth of Test Recelver between 0.15MHz to 30MHz was 9KHz;

(5) L1=LineOne(Hot sde) / L2 = Line Two (Neutrd sde)
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Conducted Emission Test Data L 1
CRC Lab. Co. Shielded Roomd
EM BBA22 - Claz= B QP/AL Limit
| =
]
[
o - ""'--.._____
(s ﬂ T
= o
F] ] M (N i Y O SNCEESSE N | RN R [
§ "\ ]
W gl .L\_J
TP R T T TR
4_:3 FL- l"?*w th LA AWLMTW !"*
S
T
L= ]
i - ===
1] fu -]
MHz ©1EADE
Customar : WINSTRON File#: 1499 Date : & Mar 2003 06:02:48
Baodal WLAM (TOSHIBA) Humd ., :58 (%] Tesp., :23 (C)
Mode 1 Port :Ll Tested by:JAMED _LEE
Reading :Peak{R&8 Receiver)
Remark
Conducted Emission Test Data L2
CAC Lab. Co. Shielded Roomd
EN 55822 - Class B OFAAU Limit
]
/]
-
BE m —
< T
58
T
a8
1 1 1 b et -
RRLTEVI TR *
= AT
G
a
=]
b T =
HHz C1B/DIVE
Cugtomer : WINSTRON File#: 1500 Data : & Mar 2003 06:10:53
Modal WLAN {TOSHIBA) Humd . :58 (%} Temp. :23 (€]
Made T Port :L32 Tested by :JAKES _LEE
Reading :Peak{R&E Recelwver)
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Operation Mode: TX + RX Mode Test Dae: Mar. 06 2003
Temperature: 23 Ted By: James
Humidity : 58% Tes hodt: BENQ
Correct. | QP.Read| AV.Read | Emisson | Emisson
FREQ. Q.P.Limit | AV. Limit
Factor Value Value |Levd(Q.P)|Levd(AV) Result NOTE
(MH2) (dBuv) (dBuv
(dB) @Buv) | @Buv) | (@Buv) | (dBuv)
0198 04 423 35.1 427 355 6369 5369 PASS L1
0529 04 380 341 384 345 56.00 4600 PASS L1
0928 04 388 351 392 355 56.00 4600 PASS L1
3646 04 315 27.7 319 281 56.00 4600 PASS L1
70%4 05 2838 230 293 235 60.00 50.00 PASS L1
17.037 05 275 200 280 205 60.00 50.00 PASS L1
019 04 389 332 393 336 6365 5365 PASS L2
0463 04 381 326 385 330 56.64 4664 PASS L2
07% 04 378 342 382 346 56.00 4600 PASS L2
2451 04 314 25.0 318 254 56.00 4600 PASS L2
17.093 05 284 209 289 214 56.00 5000 PASS L2
Remark

(1) Messuring frequencies from 0.15 MHz to 30MHz

(2) The emissions measured in frequency range from 0.15 MHz to 30MHz were made with an
indrument usng Quesi- Peak detector and Average detector.

) “---" denotesthe emission leved was or more than 2dB below the Average limit,
S0 no re-check anymore.

(4) The IF bandwidth of SPA between 0.15MHz to 30MHz was 10KHz
The IF bandwidth of Test Receiver between 0.15MHz to 30MHz was 9KHz;

(5) L1=LireOne(Hot 9de) / L2 = Line Two (Neutrd Sde)
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Conducted Emission Test Data L1
CAC Lob. Co. Shielded Roomd
CISPR 22 — Closs B OF/7AL Limit
8 DSkt
;M| ]
T
68 ] —
- | ]
= e
3“ e R ) ) 1 RO (SR P (S
m
Y mf Al .
§ o] uﬂ | ’l W &t i i
f J
= l
T
8
]
il =
HHE CIRDIVE
Cuatomer : WINSTRON File#i: 1497 Date + 6 Mar Z003 05:40:43
Model :WLRAN [ EENT) Humd. :58 (%) Tamp., =23 (C}
Mode 2 Port :Ll Tesrced b}":JH.."ﬂES_LEE
Reading (Peak (R&S Receiver)
Remaric
Conducted Emission Test Data L 2
C&C Lob. Co. Shielded Room3
CISPR 22 - Clas=s B OP/AU Limit
@ >
@
]
L] —
Ea gt et T
3 e =l T ] I I (O A (I I
@
. i al
-g _uq\‘lj \Mllf!‘uh A i 1|L,J‘A"\|'ﬂ'f*"|l|"“ lII 1 i A
-
B
a
1
»
<05 A
HHz 1RSEILn
Customer - WINSTRON Fileg: 14598 Dace : & Mar 2003 05:48:32
Model +WLAN (BENQ) Humd. : 58 (k] Temp. 123 (C]
Ml | Port ;L2 Teated by JAMES_LEE
Reading :Peak(R&S Receiver)
[Er——
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6. 26 dB EMISSION Bandwidth M easurement
6.1 Standard Applicable
Accordingto 8 15.403(C). No Limit required.
6.2 Measurement Equipment Used:
EQUIPMENT :
Q MFR Model No. | Serial No. [LAST CAL.| Cal.Due
TYPE
Spectrum Andyzer Advantest R3182 110600647 | 11/16/2002 | 11/15/2003
Spectrum Andyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
6.3 Test Set-up:
BUT Iyl Spectrum

Andyzer

TheEUT was connected to a spectrum andyzer througha50Q RF cable.

6.4 Measurement Procedure
1. Place the EUT on the table and st it in trangmitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to
the spectrum andyzer.

3.5 the spectrum andyzer as RBW=1%EBW, VBW = RBW, Span=50MHz/100MHz(Turbo
Mode), Sweep=aLto.

4. Mark the peek frequency and —26dBc (upper and lower) frequency.

5. Repest above procedures until al frequency measured were complete.
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6.5 Measurement Result
Base Modeof 5.15GHz - 5.35GHz
Bandwidth(B) 10Log B
Channel Frequency (MHz
equency (MH2) (MH2) (dB)
Low 5180 322 15.08
Middle 5240 320 15.05
Middle 5260 335 15.25
High 5320 331 15.20
Turbo Modeof 5.15GHz —5.35GHz
Bandwidth 10Log B
Channel Frequency (MHz
equency (MH2) (MH2) (dB)
Low 5210 58.0 17.63
Midde 5250 574 17.59
High 5290 67.4 18.29
Page 20
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Base Mode of 5.15GHz - 5.35 GHz, CH-Low
® “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 Miz 2.97 dB
Ref 20.5 dBm “Att 30 dB “SWI 20 ns 32. 200000000 M
20 Off fet  p. b dB Mar ker[fL [T
-24|o01 d
1o 5l h63400000 GHr
SG
1P 1 3.]94| dBm
HIW g NI,
[RV R
p
t
PRN
L- 50
H- 60
L-70 a
F2
F1 |
Center 5.18 G 5 MHz/ Span 50 M
Dat e: 22. FBEB. 233 04: 17:59 R
Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
® “RBW 1 Mz Del ta 2 [TL ]
“VBW 1 Mz 0.40 dB
Ref 20 dBm “Att 30 dB SWI 20 ns 32. 000000000 M
20 Offset O $ dB Mar ker| 1 [T1
-19/60 dBr
sl 424000000 CLE
1 Pk
M EW
\ L\
h
PRN
L- 40
L- 50
L- 60
L. 70
F2
F1
-80
Center 5.24 GH 5 M/ Span 50 MH
Dat e: 6. MAR 2003  14:44: 10
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Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
® “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 Mz -0.03 dB
Ref 20.5 dBm “Att 30 dB “SWI 20 s 33. 500000000 M
20 Off fet |0. F dB Mar ker| 1|[T1
-13]82 d
10 1 1p.1f dBm FVEVS YWY | | ETE W SN 5l 243200000 G
1 Pk
M EW
_0 ’/
W h
L- 10
Wf;g dBp
]
PRN
l- 30
L- 40
l- 50
H- 60
L-70
F2
F1 |
Center 5.26 G 5 MHz/ Span 50 M
Dat e 22.FEB.2003 04: 13:04
Base Mode of 5.15GHz - 5.35 GHz, CH-High
@ “RBW1 Mz Delta 2 [T1 ]
“VBW 3 Mz 1.00 dB
Ref 20.5 dBm “Att 30 dB “SWI 20 ns 33. 100000000 M
20 OfFf get .5 dB Mar ker| 1 [Tl
-15]18 d
g 1 10l6h dBm i e
1 pre V4l sa
AR |
Lo
p-r LM
BT \
PRN
L- 40
l- 50
l- 60
L-70
2
F1
|
Center 5.32 GH 5 M/ Span 50 M
Dat e 22.FEB.2003 04: 25:59
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
® “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 Mz -0.79 dB
Ref 20.5 dBm “Att 30 dB “SWI 20 ns 58. 000000000 MHz
20 Offfet 0. § dB Mar ke[ 1 [T1
-23le7 d
1o Kl 120800000 GHy
SG
1 Pk*
ARR 1 2. 52||dBm — e Y
“\ ™
4t PRV
Um\),l\lh
v
L 50
L 60
L 70
F7
=1 |
Center 5.21 GHz 10 MHz/ Span 100 MHz
Dat e: 22. FEB. 2003 04: 20: 43
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ “RBW1 Mz Delta 2 [T1 ]
“VBW 3 Mz 0.38 dB
Ref 20.5 dBm “Att 30 dB “SWI 20 ms 57. 400000000 M
20 Off et 0. $|dB Mar kef| 1 [Tl
-22l63 d
Lio 5| 221400000 G
SG.
L 1 3. 12| dBn
arRRf : - e \hu-,,wwhxm A
[ ‘1\ v
L 10 1
l/‘}p b
B ‘qy‘l PRN
L 50
L 60
L 70
EZ
F1
|
Center 5.25 GHz 10 MHz/ Span 100 MHz
Dat e: 22. FEB. 2003 04: 21: 59
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
® “RBW1 Mz Delta 2 [TL ]
“VBW 3 Mz 2.31 dB
Ref 20.5 dBm “Att 30 dB "SWI' 20 ns 67. 400000000 M
20 Offfet OJF dB Mar ker| 1 [11
-121]15 dBr
Lio sl >59d00hoa Gy
1 7. 0¢| dBnt SG
1 PK*
e fwwﬂwwmw‘\m
y[ LM
L 10
F70 dBne LA :
L 40
L. 50
- 60
L 70
F2
F
Center 5.29 GH 10 MHz/ Span 100 MH
Dat e: 22.FEB.2003 04: 24:22
Page 24

Rev. 00



d b

C&C Laboratory Co. Ltd. ‘w
030X : NK RCB500A ATE: Mard 03

I/

0363
ILAC MRA

7. PEAK OUTPUT POWER MEASUREMENT

7.1 Sandard Applicable

(1) For the band 5.15-5.25 GHz, the pesk transmit power over the frequency band of operation
shdl not exceed the lesser of 50 mW (17dBm) or 4 dBm + 10log B.

(2) For the band 5.25-5.35 GHz, the peek transmit power over the frequency band of operation
shdl not exceed the lesser of 250 mW (24dBm) or 11 dBm + 10iog B.

(3) For the band 5.725-5.825 GHz, the pesk transmit power over the frequency band of operation
ghdl not exceed the lesser of 1W (30dBm) or 17 dBm + 10log B.

Where B isthe -26dBc emisson bandwidth in MHz. If tranamitting antennas of directiond gain greeter
than 6 dBi are used, both the pesk tranamit power and the pesk power spectrd dendty shdl be
reduced by the amount in dB that the directiond gain of the antenna exceeds 6 dBi.

7.2 Test Set-up:

BEUT > Spectrum
Andyzer

TheEUT was connected to a spectrum andyzer througha50(Q2 RF cable.

7.3 Measurement Procedure
1. Pacethe EUT onthetable and st it in tranamitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to
the power meter or spectrum. (Channd Power Function, RBW=1MHzVBW=3MHz, CP
Bandwidth=26dB EmissonBandwidth)

3. Record the max. reading.

4. Repeat above procedures until &l frequency messured were complete.
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7.4 Measurement Equipment Used:
EQUIPMENT :
MFR Model No. | Serial No. |LAST CAL.| Cal.Due
TYPE
Spectrum Andyzer Advantest R3182 110600647 | 11/16/2002 | 11/15/2003
Spectrum Andyzer R& S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
7.5 Specification Limit:
Base Mode
Channd Frequency 10LogB 4+10LogB or Power Limit
(MH2) (dB) 11+10LogB (dBm) (dBm)
Low 5180 15.08 19.08 17
Midde 5240 15.05 19.05 17
Midde 5260 15.25 26.25 24
High 5320 15.20 26.20 24
Turbo Mode
Channd Frequency 10LogB 4+10LogB or Power Limit
(MH2) (dB) 11+10LogB (dBm) (dBm)
Low 5210 17.63 21.63 17
Midde 5250 17.59 21.59 17
High 5290 18.29 29.29 24
Maximum antennagain = 1.5 dBi, therefore there is no reduction due to antennagain.
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7.6 Test Reaults:
Base Mode of 5.15GHz —5.35GHz
Peak Output . )
Channel Frequency Powerp Limit Margin
MHz dBm dB
( ) (dBm) (dBm) (dB)
Low 5180 16.01 17 -0.89
Middle 5240 16.55 17 -0.45
Middle 5260 20.84 24 -248
High 5320 21.85 24 -1.25
Turbo Mode of 5.15GHz —5.35GHz
Peak Output . )
Channel Frequency Powerp Limit Margin
MHz dBm dB
(MH2) (dBm) (dBm) (dB)
Low 5210 16.36 17 -0.22
Middle 5250 16.74 17 -0.26
High 5290 20.82 24 -2.37
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Base Mode of 5.15GHz - 5.35 GHz, CH-Low
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 5.28 dBm
Ref 20.5 dBm Att 30 dB SW 2.5 ns 5.176300000 GHz
0 Ofdet 0.p B
o ',.nmn-«w-’—w-w\. A R
- 10 - \\
1 Pk
M EW - 20 M_,,' N
rgemsts Raute
l- 40
+- 50
+- 60
.70 a |
| |
Center 5.18 Gz 5 MHz/ Span 50 Mz
Tx Channel
Bandw dt h 32.2 MHz Power 16. 01 dBm
Dat e: 3. MAR 2003 07:28: 09
Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
RBW 1 MHz Marker 1 [T1 ]
VBW 1 MHz 5. 83 dBm
Ref 20 dBm Att 30 dB SWI' 20 ns 5. 241200000 GHz
gfdet 0.% B
+10 -
L
Lo praat N
l- 10 / 4
1 PK
v ew 20 W’M M
Bt M‘«m‘—m
L- 40
L 50 <o
| 60 Q
+- 70
Genter 5.24 Giz 5 MHz/ Span 50 MHz
Tx Channel
Bandwi dt h 32 Miz Power 16. 55 dBn
Dat e: 6. MAR 2003 14: 46:48
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Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ RBW 1 MHz Marker 1 [T1]
VBW 3 NHz 11.21 dBm
Ref  20.3 dBm Att 30 dB SWI 2.5 ms 5. 266900000 GHz
Gfdet 0] 3 B 1
L10 e St s ¢
I o \,
0. — i)
. o
L- 10
;E\}jv ;’W V WW\W
[-30
L- 40
L- 50
L- 60
L 70 ol i
Genter 5.26 Giz 5 MHz/ Span 50 MHz
Tx Channel
Bandwi dt h 33.5 Miz Power 20. 84 dBm
Dat e: 14. MAR. 2003 04:42: 02
Base Mode of 5.15GHz - 5.35 GHz, CH-High
® RBNV1 Miz Marker 1 [T1 ]
VBW 3 Miz 11.33 dBm
Ref 20.3 dBm Att 30 dB SW 2.5 ns 5.320800000 GHz
Of et 013 §B T
L10 A o
N s \L\M“
S ;
s I MW i B i W
v BV [rdhe=r ok
- 30
- 40
- 50
- 60 €
L. 70 C l
I I
Center 5.32 GHz 5 Miz/ Span 50 Mz
Tx Channel
Bandwi dt h 33.1 MHz Power 21.85 dBm
Date: 14. MAR 2003 04:43:31
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
® RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 3.79 dBm
Ref 20.3 dBm Att 30 dB SW 2.5 ns 5. 204800000 GHz
Ofget 0.3 HB

+10: T

L0 A A NAA ;!....,.. i, Ak

10 / A\
1 Pk ..m-"f
N A,

H‘AE)M‘ WW’\-\MI

l- 50

l- 60

.70 “lﬂ i

Center 5.21 Gz 10 MHz/ Span 100 Miz

T Channel

Bandw dt h 58 MHz Power 16. 36 dBm
Dat e: 14. MAR. 2003 04: 50: 04

Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
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RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 4.62 dBm
Ref 20.5 dBm Att 30 dB SW 2.5 ns 5. 259200000 GHz
Offset 0.5 HB
L10 4
N 7 \
1pe 10 I~ Y
M EW [ 20 UM"“.""W Laevy
L 30— s bt M e
W o,
+- 50
+- 60
L 70 el !
| [
Center 5.25 Gz 10 MHz/ Span 100 Mz
Tx Channel
Bandw dt h 57.4 NHz Power 16. 74 dBm
Dat e: 3. MAR 2003 07:44: 56
Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 7.79 dBm
Ref 20.3 dBm Att 30 dB SW 2.5 ns 5. 287200000 GHz
Ofget 0 3 AB 1
r10.
N AP X PV ATV
1P [[710 A,»,J“/l
M Ew i 20 P A
(P i ks VP
]
- 40
l- 50
+- 60 —
70 C |
I
Center 5.29 Giz 10 MHz/ Span 100 MHz
Tx Channel
Bandwi dt h 67.4 MHz Power 20. 82 d Bm
Dat e: 14. MAR. 2003 04: 36:54
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8. PEAK POWER SPECTRAL DENSITY MEASUREMENT

8.1 Standard Applicable

(1) For the band 5.15-5.25 GHz, the pesk power spectrd dendty shdl not exceed 4 dBm in any
1-MHz band.

(2) For the band 5.25-5.35 GHz, the pesk power spectrd dendity shdl not exceed 11 dBm in any
1-MHz band.

(3) For the band 5.725-5.825 GHz, the pesk power spectra dendty shal not exceed 17 dBm in
any 1-MHz band.

Where B isthe - 26dBc emisson bandwidth in MHz. If tranamitting antennas of directiond gain grester
than 6 dBi are used, both the pesk transmit power and the pesk power spectra dengity shdl be
reduced by the amount in dB that the directiond gain of the antenna exceeds 6 dBi.

8.2 Measurement Procedure

1. Placethe BUT onthetable and st it in tranamitting mode.

2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to
Spectrum.

3. Set RBW=1MHzVBW=3MHz, Span=30MHz (Base Mode)/ 50MHz (Turbo Mode), Sweep
time= Auto.

4. Record the max. reading.

5. Repest above procedures until al frequency measured were complete.

8.3 Measurement Equipment Used:

EQUIPMENT :
MFR Model No. | Serial No. [LAST CAL.| Cal.Due.
TYPE
Spectrum Andyzer Advantest R3182 110600647 | 11/16/2002 | 11/15/2003
Spectrum Andyzer R& S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
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84 Test Reaults:
Base Mode of 5.15GHz - 5.35 GHz
Freguen PPSD Limit Margi
Channd equency imi argin
(MH2) (dBm) (dBm) (dB)
Low 5180 264 4 -1.36
Middle 5240 3.08 4 -0.92
Midde 5260 10.35 11 -0.65
Hich 5320 10.28 11 -0.72
Turbo Mode of 5.15GHz - 5.35 GHz
Channd Frequency PPSD Limit Margin
(MH2) (dBm) (dBm) (dB)
Low 5210 2.74 4 -1.26
Midde 5250 2.96 4 -1.04
Hich 5290 9.(4 11 -1.96
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Base Mode of 5.15GHz - 5.35 GHz, CH-Low
® “RBW 1 Mz Marker 1 [T1 ]
*VBW 3 MHz | 2.64 dBm
|Ref 20.5 dBm | *|Att 30 dB | *SWI 2.5 ns 5. 177060000 GHz
20
10
1Pkl D1 4 dBm L
M EW
(o]
-10
PRN
-30
-40
-50
-60
-70
Center 5.18 GHz 3 MHz/ Span 30 MHz
Dat e: 5. MAR 2003 13:52: 35
Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
® *RBW1 MHz | Marker 1 [T1 ]
[vBw 3 Mz [ 3.08 dBm
[Ref  20.5 dBm | “[dt_andE “SWI 2.5 ns 5. 241140000 Gz
20
10 mn
1P |— D1 4 dBm 3
o
-10
=
-30
-40
-50
-60
-70
Center 5. 24 G 3 MHz/ Span 30 M
Dat e: 5. MAR 2003 13:49: 41
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Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
® *IRBW1 Mz [IMarker 1 [T1 ]
“[VBW 3 MHz [ 10.35 _dBm
[Ref  20.5 dBm | “[dt_andE “SWI 2.5 ns 5. 254060000 Gz
20
FHo—D1 11 dBm ; N
=)
o
|
-20
==
-30
-40
-50
-60
-70
Center 5.26 G 3 MHz/ Span 30 Mz
Dat e: 5. MAR 2003 13:44: 58
Base Mode of 5.15GHz - 5.35 GHz, CH-High
@ “IRBW 1 MHz | Marker 1 [T1 ]
[vBw 3 Mz [ 10.28 dBm
[Ref  20.5 dBm | ‘[t dc “SWI 2.5 ns 5.322040000 GHz
20
Hp—D1 11 dBm 5 | Al
11 PX
o
-20
(&Y
-30
-40
-50
-60
-70
Center 5.32 GH 3 M/ Span 30 M
Dat e: 5. MAR 2003 13:46: 05
Page 35

Rev. 00



C&C Laboratory Co. Ltd.

d b

G

I/

0363
ILAC MRA
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
® *RBW1 MHz | Marker 1 [T1 ]
[fvBwW 3 Mz [ 2.74 dBm
[Ref  20.5 dBm | “[dt_andE “SWI 2.5 ns 5. 221000000 Gz
20
10 mn
D1 4 dBm 1
o
10
==
-30
-40
-50
-60
-70
Center 5.21 G 5 MHz/ Span 50 MHz
Dat e: 5. MAR 2003 13:54: 01
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ “IRBW 1 MHz | Marker 1 [T1 ]
[vBw 3 Mz [ 2.96 _dBm
[Ref  20.5 dBm | ‘[t dc “SWI 2.5 ns 5252200000 GHz
20
10 L
11 PX D1 4 dBm =
o
10
(&Y
-30
-40
-50
-60
-70
Center 5.25 GHz 5 M/ Span 50 M
Dat e: 5. MAR 2003 13:48: 40
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High

® “RBW1 Mz | [Marker 1 [T1 |
[vBw 3 Mz [ 9.04 dBm
[Ref  20.5 dBm | “[at__ a0 dE “SWI 2.5 s 5. 295300000 Gri

20

1
FHo—D1 11 dBm N

-20
-30
-40
-50
-60

-70

Center 5.29 G 5 MHz/ Span 50 M

Dat e: 5. MAR 2003 13:47: 09
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9. PEAK EXCURSION MEASUREMENT

9.1 Sandard Applicable
15.407(8)(6) Theratio of the peak excurson of the modulation envelope (measured using a peek hold
function) to the pesk transmit power (measured as Specified above) shdl not exceed 13 dB across any
1 MHz bandwidth or the emisson bandwidth whichever isless

9.2 Measurement Procedure
1. Placethe EUT on the table and st it in tranamitting mode.
2. Remove the antenna from the EUT and then connect alow loss RF cable from the antenna port to

Spectrum.

d b
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3. Trace A, Set RBW=1MHz, VBW = 3MHz, Span = 25MHz(Base Mode)/50MHz(Turbo Mode),

Max. hold.

4. Trace B, St RBW=1MHz VBW = 30KHz, Span =25MHz(Base Mode)/SOMHz(Turbo Mode),

Max. hold..

5. DdtaMark trace A Maximum frequency and trace B same frequency.
6. Repesat above procedures until al frequency measured were complete.

9.3 Measurement Equipment Used:

EQUIPMENT .
MFR Modd No. Serial No. [LAST CAL.| Cal. Due.
TYPE
Spectrum Andyzer Advantest R3182 110600647 11/16/2002 11/15/2003
Spectrum Andyzer R&S FSP30 1093.4495.30 | 07/23/2002 | QO7/22/2003
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94 Test Results:
Base Mode of 5.15GHz - 5.35 GHz
Freguen Peak Excursion Limit Margin
Channd equency X m J
(MH2) (dB) (dB) (dB)
Low 5180 9.95 13 -3.05
Midde 5240 9.40 13 -3.6
Middle 5260 9.76 13 -3.24
Hich 5320 9.79 13 -3.21
Turbo Mode of 5.15GHz - 5.35 GHz
Channd Frequency Peak Excursion Limit Margin
(MH2) (dB) (dB) (dB)
Low 5210 9.44 13 -3.56
Midde 5250 9.71 13 -3.29
Hich 5290 9.09 13 -3.91
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Base Mode of 5.15GHz - 5.35 GHz, CH-Low
® “RBW1 Mz Delta 2 [T1 ]
“VBW 3 Mz 9.95 dB
Ref 20 dBm “Att 30 dB SWI 20 s 0. 000000000 Hz
20 Marker 1 [T2 ] l
-3.15 dBm
10 2 5. 174000000 GHz
1 Pk ik et
M EW
o 1
2 Pk e
M EW
-20
PRN
- 3
-40
-50
-60
-70
-80
Center 5.18 GH 2.5 MHz/ Span 25 M
Dat e: 7. MAR 2003 02:44: 20
Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
® “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 Mz 9.40 dB
Ref 20 dBm “Att 30 dB SWI 20 s 0. 000000000 Hz
20 Marker 1 [T2 ] .
-2.48 dBm
10 2 5. 241700000 GHz
1 Pk
VEW| o 1
2 Pk bV
M EW
-20
PRN
- 40
-50
-60
-70
-80
Center 5. 24 G 2.5 Mz/ Span 25 Mz
Dat e 7. MAR 2003 02:42: 19
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Base M ode of 5.15GHz - 5.35 GHz, CH-Middle
® “RBW 1 Mz Delta 2 [T1 ]
“VBW 3 Mz 9.76 dB
Ref 20 dBm “Att 30 dB SWI 20 ns 0. 000000000 Hz
20 > Marker 1 [T2 ] l
3.21 dBm
1100000 GHz
LW
PRN
-30
-40
-50
-60
-70
-80
Center 5.26 G 2.5 Mz/ Span 25 Mz
Dat e 7. MAR 2003 02:47: 25
Base Mode of 5.15GHz - 5.35 GHz, CH-High
@ *RBW 1 Mz Delta 2 [T1 ]
“VBW 3 MHz 9.79 dB
Ref 20 dBm “Att 30 dB SWI 20 ns 0. 000000000 Hz
20 > Marker 1 [T2 ] .
3.18 dBm
10 1050000 GHz
1 Pk
v EW
2 Pk (AVE
MEW[ o
-20
PRN
-30
-40
-50
-60
-70
-80
Center 5.32 GH 2.5 MHz/ Span 25 M
Dat e 7. MAR 2003 02:48: 56
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
® “RBW1 Mz Delta 2 [T1 ]
“VBW 3 Mz 9.44 dB
Ref 20 dBm “Att 30 dB SWI 20 ns 0. 000000000 Hz
20 Marker 1 [T2 ] l
-5.43 dBm
10 5. 215400000 GHz
-30
- 40
-50
- 60
-70
-80
Center 5.21 G 5 MHz/ Span 50 MHz
Dat e: 7. MAR 2003 02:54: 06
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ “RBW 1 Mz Delta 2 [T1 ]
*VBW 3 MHz 9.71 dB
Ref 20 dBm “Att 30 dB SWI 20 ns 0. 000000000 Hz
20 Marker 1 [T2 ] .
-5.33 dBm
10 ) 5. 260800000 GHz
1 Pk
M EW o
1 LM
2 Pk
M EW _10
£20
PRN
-30
-40
-50
-60
-70
-80
Center 5.25 GHz 5 M/ Span 50 M
Dat e: 7. MAR 2003 02:52: 55
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
® “RBW1 Mz Delta 2 [T1 ]
“VBW 3 Mz 9.09 dB

Ref 20 dBm “Att 30 dB SWI' 20 ns 0. 000000000 Hz
20 Marker 1 [T2 ] l

2 1.06 dBm

.,.296400000 GHz
-20
PRN
-30
-40
-50
-60
-70
-80
Center 5.29 G 5 MHz/ Span 50 MHz
Dat e: 7. MAR 2003 02:50: 53
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10. BAND EDGES MEASUREMENT

Conducted RF messurements of the tranamitter output were made to confirm that the EUT antenna port
conducted emissons meet the specified limit and to identify any spurious sgnds that require further
investigation and measurements on the radiated emissons Ste

10.1 Test Setup
1. Conducted test

EUT ——— »! Spectrum
analyzer

TheEUT was connected to the spectrum anayzer througha50Q RF cable.

2.Radiation test
The EUT is placed on the wooden table. The antennato EUT distanceis 3 meters. The EUT is configured
in accordance with ANSI C63.4/2000.

10.2 Measurement Procedure
1.Conducted test:
The tranamitter output is connected to the spectrum andyzer. The RBW is set to 1IMHz and the VBW is
st to IMHzfor pesk measurements. The RBW is set to IMHz and the VBW is set to 10Hz for average
measurements The Sweep time is coupled.

2.Radiation test
For measurements above 1 GHz, the resolution bandwidth is st to 1 MHz, then the video bandwidth is set

to 1 MHz for pesk measurements and 10 Hz for average measurements.
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10.3 Measurement Equipment Used:
Open Area Test Site# 3
EQUIPMENT MER MODEL SERIAL LAST CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer ADVANTEST R3261A N/A 03/18/2003 | 03/17/2004
Spectrum Analyzer Advantest R3182 110600647 | 11/16/2002 | 11/15/2008
Spectrum Anayzer ;%‘WE Ff% FSP30 100112 06/29/2002 | 06/28/2003
EMI Test Receiver R&S ESVS20 838804/004 | 01/04/2003 | 01/03/2004
Pre-Amplifier HP 8447D 2944A09173 | 03032003 | 0302/2004
Bi-log Antenna SCHWAZBECK | VULB9163 145 07/06/2002 | 07/05/2003
Turn Teble EMCO 2081-1.21 9709-1885 N.C.R N.C.R
Antenna Tower EMCO 2075-2 9707-2060 N.C.R N.C.R
Controller EMCO 2090 9709-1256 N.C.R N.C.R
RF Switch ANRITSU MP59B M53867 N.C.R N.C.R
Site NSA Cc&C N/A N/A 11/17/2002 | 11/16/2003
Horn antenna Schwarzbeck BBHA 9120 D210 2/23/2003 | 2/22/2004
Horn antenna EMCO 3116 2487 11/11/2002| 11/10/2003
Pre-Amplifier HP 84498 3008B00965 | 10/01/2002 | 10/02/2003
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9.4 Measurement Result
Base Mode
1.Conducted test
Frequenc Reading Ant. Emission Limit Line Margin
?I\.I;IHz) (dBm) Gain (dBm) (dBm) (dBm)
y PK AV (dBi) PK AV PK AV PK AV
5150.00 -3497 | -51.42 15 | -3347 | -49.92 -21 -41 -12.47 -892
5119.92 -40.72 | -51.37 15 | -30.22 | -4987 -21 -41 -18.22 -887
5351.44 -24.15 | -44.09 15 | -2265 | -4259 -21 -41 -165 -159
5375.92 -37.96 | -48.72 15 | -3646 | -47.22 -21 -41 -15.46 -6.22
2.Radiation test:
Operation Mode: TX Mode Tes Dae : Mar. 07 2003
Temperature: 23 Tex By: James
Humidity : 58 % Pal: Ver/Hor
Test Host: IBM
Ant. Reading Emission | Limit Line Margin
F - Ant.
req; ene ?gie Fact, |1 &7aMP oy | (@BW) | @Buvim) | (dBuvim) | (dBuVim)
MH2) | @8) [ @8) || Pr | AV | PR | AV | PR | AV | PR | A
514820 | 1.34 | 37.16| 3186 | V | 533|429 | 49.3| 389 | 740 | 54.0 |-24.7|-15.1
5148.00 | 1.34 | 37.16| 3186 | H | 510|409 | 47.0| 369 | 740 | 54.0 |-27.0|-17.1
5352.00 | 1.45 | 37.18| 3194 | V | 645|50.0| 60.7 | 46.2| 740 | 4.0 [-133] -7.8
535220 | 145 | 37.18| 3194 | H | 603|471 |565]| 433| 740 | 54.0 |-175]|-10.7
Operation Mode: TX Mode Tes Dae : Mar. 07 2003
Temperature: 23 Tex By: James
Humidity : 58 % Pal: Ver./Hor
Test Host: TOSHIBA
Ant. Reading Emission | Limit Line Margin
F - Ant.
B Cablel Fact. |7'e2mP oy |_(@BV) | (dBuvim) | (dBuvim) | (dBuv/m)
MH2) | @8) [ @8) || Pr | AV | PR | AV | PR | AV | PR | A
5148.00 | 1.34 | 37.16| 318 | V | 549426509 | 386| 740 | 54.0|-231|-154
515260 | 1.34 | 37.16| 318 | V | 551|432 |51.2| 39.3| 740 | 54.0 [-22.8|-14.7
5148.00 | 1.34 | 37.16| 318 | H | 519|389 | 479|349 740 | 540 |-26.1|-19.1
535140 | 1.45 | 37.18| 3194 | V | 664 | 496 | 626 | 458 | 740 | 54.0 |-11.4| -8.2
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5352.80

31.94

56.3

-17.7

-13.9
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Operation Mode: TX Mode Tes Dae : Mar. 07 2003
Temperature: 23 Teg By: James
Humidity : 58 % Pal: Ver./Hor
Test Host: BENQ
Ant. Reading Emission | Limit Line Margin
F - Ant.
req; ene (fgie Fact. | &M 00| (@Buv) | (dBuvim) | (dBuvim) | (dBuvim)
MHz) | @B) |@®™ @) |@ay| Pk | AV | PK | AV | PK | AV | PK | AV

514820 | 1.34 | 37.16| 318 | V | 5451422 |505|382| 740 | 54.0]-235|-15.8
5152.10 | 1.34 | 37.16| 31.86 55,0430 | 510 | 39.0| 74.0| 540 [-23.0|-15.0
5148.10 | 1.34 | 37.16| 31.86 513|383 | 473 | 343 | 740 | 540 [-26.7|-19.7
5351.10 | 1.45 | 37.18| 31.94 66.1 | 493 | 623 | 455| 740 | 540 [-11.7] -85
5352.70 | 1.45 | 37.18| 31.94 60.0 | 43.8 | 56.2 | 40.0 | 740 | 54.0 [-17.8]|-14.0

ITI<|IITI<
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Conducted Band Edge M easurement Result
Base Mode CH Lowest (Peak M ode)
@ Merker 1 [T1 ]
NBWI ME | -34.97 dBm
Ref 10 dBm | *Att 20 dB *SWI 20 nms 5. 150000000 GHz
10 Marker 2 [T1 ]
0 5. 119920000 =
1 PK
10
=20 > -21 dBm
-30 |
E =)
2
-40
-50
-60
-70
-80
F1
-90
Center 5.15 GH 8 M/ Span 80 M
Dat e: 22.FEB. 2003 13: 45:06
Base Mode CH Lowest (Average Mode)
& [IREW1 Mz | [Varker 1 [T1 ]
*VBW 10 Hz -51.42 dBm
[Ref 10 dBm | *Att 20 dB *SWI 50 s 5. 147960000 GHz
10 Marker 2 [T1 ]
-51.37 dBm
0 5. 120080000 GHz =
1 _PH
10
-20
-30
PR\
-40 D1 -41 dBm
o 2 ! //
M
-70
-80
F1
-90
Center 5.15 GH 8 MHz/ Span 80 M+
Dat e 24. FEB. 2003 13: 32:37
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Turbo Mode
1.Conducted test
Frequenc Reading Ant. Emission Limit Line Margin
?I\.I;IHz) (dBm) Gain (dBm) (dBm) (dBm)
y PK AV (dBi) PK AV PK AV PK AV
5149.36 -3645 | -5549 15 | -3495| -5399 -21 -41 -6.05 -12.99
5119.92 -4453 | -51.48 15 | -4303 | -49.98 -21 -41 -203 -8.98
5350.96 -26.21 | -46.02 15 | -2471 | -44.52 -21 -41 -3.71 -3.52
5376.24 N/A -51.86 15 N/A -50.36 -21 -41 N/A -9.36
5385.84 -40.73 | -5242 15 |-3923 | -50.92 -21 -41 -18.23 -9.92
2.Radiation test:
Operation Mode: TX Mode Tegs Date : Mar.0 7 2003
Temperature: 23 Ted By: James
Humidiity : 58 % Pal: Ver./Hor
Test Host: IBM
Ant. Reading Emisson | Limit Line Margin
- Ant.
Freq;enc C;gie Fact, |/ T&-aP PQI @Buv) | (@Buv/m) | (dBuv/im) | (dBuV/m)
MH2) | (@B) @M @B) |mny| Pk | AV | Pk | AV | PK | AV | PK | AV
5150.00 | 1.34 | 37.16| 3186 | V | 51.8|383|479| 343| 740 | 54.0|-26.1|-19.7
5150.00 | 1.34 | 37.16| 3186 | H | 515|382|476| 343| 740 | 54.0|-264|-19.7
5350.00 | 145 |37.18| 3194 | V | 598 |46.6| 560 | 428 | 740 | 54.0]-18.0|-11.2
5350.00 | 145 |37.18| 3194 | H | 586|447]|548|409| 740 | 54.0]-19.2]-13.1
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Operation Mode: TX Mode Tes Dae : Mar. 07 2003
Temperature: 23 Teg By: James
Humidity : 58 % Pal: Ver./Hor
Test Host: TOSHIBA
Ant. Reading Emission | Limit Line Margin
F - Ant.
req; ene (fgie Fact. | &M 00| (@Buv) | (dBuvim) | (dBuvim) | (dBuvim)
MHz) | @B) |@®™ @) |@ay| Pk | AV | PK | AV | PK | AV | PK | AV

5150.00 | 1.34 | 37.16| 318 | V | 5521411513 | 371|740 | 54.0]-22.7]|-16.9

5150.00 | 1.34 | 37.16| 3186 | H | 493| 37.0| 453 | 33.1| 740 | 54.0|-28.7|-20.9
5350.00 | 1.45 [ 37.18| 3194 | V | 635|469 | 59.7 | 431 | 740 | 54.0 |-14.3|-10.9
5350.00 | 1.45 | 37.18| 3194 | H | 557[404|519 ] 366| 740 | 54.0 |-221|-174
Operation Mode: TX Mode Tes Dae : Mar. 07 2003
Temperature: 23 Tex By: James
Humidity : 58 % Pal: Ver/Hor
Test Host: BENQ

Ant. Reading Emission | Limit Line Margin

- Ant.

Frequenc|Cable| o |Pre-amp| ANt imvy | (@Buvim) | (dBuvim) | (dBuvim)

y loss dB/m : Pol.
(MH2) | (dB) ¢ (@B) |[HA)| PK | AV | PK | AV | PK | AV | PK | AV

5150.10 | 1.34 | 37.16| 3186 | V | 550]|410]| 510| 37.0| 740 | 54.0|-23.0|-17.0
5150.10 | 1.34 | 37.16| 31.86 491 1368|451 | 328 | 740 | 54.0]-289]-21.2
5350.10 | 1.45 | 37.18| 31.94 63.2 | 46,6 | 594 | 428 | 74.0] 540 [-146|-11.2
5350.10 | 1.45 | 37.18| 31.94 5571404 | 519 | 36.6| 740] 540 |-221|-174

I < |T
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Base Mode CH Highest (Peak M ode)
@ [REW T Wz ] varker 1 [T1 |
*VBW 1 MHz -24.15 dBm
Ref 20 dBm “Att 30 dB *SWI' 20 nms 5. 351440000 GHz
20 Mar ker 2 [T1 ]
-37.96 dBm
5. 375920000 GHz
| =20 » -21 dBm m 4
‘\uM PRV
-30
2
-40
-50
- 60
-70
F2
-80
Center 5.35 GHz 8 MHz/ Span 80 MHz
Dat e: 22. FEB. 2003 13: 37:18
Base Mode CH Highest (Average Mode)
® “RBW1 Mz Marker 1 [T1 ]
“VBW 10 Hz -44.09 dBm
Ref 20 dBm “Att 30 dB "SWI 24 s 5. 352080000 GHz
20 Off set 0.5 dB Marker| 2 [T1
-48)72 d
Lo N S =
1 Pk
MEW |
LM
+1 10
2 \
\ PRN
- 30 \\
40—y 7T oB™ . =
\\k 5
L 50. A
e
- 60
- 70
HP
-80
Center 5.35 GH 8 MHz/ Span 80 M
Dat e: 22. FEB. 2003 13:38:34
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TurboMode CH L owest (Peak M ode)
® Merker 1 [T1 ]
*VBW 1 MHz -36.45 dBm
Ref 10 dBm *Att 20 dB *SWI 20 ns 5. 149360000 GHz
10 Mar ker 2 [T1 ]
-44.53 dBm
(o}
1 Pk
M EW _10
PRN
- 60
-70
-80
F1
-90
Center 5.15 GHz 16 MHz/ Span 160 MHz
Dat e: 22. FEB. 2003 14: 14:59
Turbo Mode CH Lowest (Average Mode)
& [IREWI M | [Varker 1 [T1]
*VBW 10 Hz -55.49 dBm
[Ref 10 dBm | *Att 20 dB *SWI 50 s 5. 150000000 GHz
10 Marker 2 [T1 ]
-51.48 dBm
o 5. 119920000 Grz |Il=
Mar ker 3 [T1 ]
[ PA
-60.02 dBm
10
-20
-30
P
=40 -41 dBm
-50 2
L
3
-60
-70
-80
F1
-90
Center 5.15 GHz 16 MHz/ Span 160 MH
Dat e: 22.FEB.2003 14: 17:50
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Turbo Mode CH Highest (Peak M ode)
® Marker 2 [T1 ]
VBWl MHz -40.73 dBm
Ref 20 dBm *Att 30 dB *SWI 20 ns 5. 385840000 GHz
20 Mar ker 1 [T1 ]
-26.21 dBm
10 5. 350960000 GHz
1 Pk
M EW
-10
=20 D2 -21 dBm ot
L PRN
-30
2
- 40
-50
- 60
-70
F2
-80 |
Center 5.35 GHz 16 MHz/ Span 160 MHz
Dat e: 22. FEB. 2003 14: 19:52
Turbo Mode CH Highest (Average M ode)
@ JRBW I M& | Verker 3 [T1 ]
-52.42 dem
[Ref 20 dBm | “[at a0 AE “SWI 50 s 5. 386160000 GHz
20 Marker 1 [T1 ]
-46.02 dBm
10 5. 350000000 Gz |
Mar ker 2 [T1 ]
-51.86 dBm
5. 376240000 GHz
PR\
=40 D1 -41 dBre \L
50 2 3
-60
-70
F2
-80
Center 5.35 GH 16 MHz/ Span 160 MH
Dat e 5. MAR 2003 12:58: 07
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Conducted RF measurements of the transmitter output were made a the band edges and the adjacent

restricted bands.

Also, conducted RF measurements of the tranamitter output over the 30 MHz to 40 GHz band were
mede in order to identify any sourious Sgnds that require further investigation or measurements on the

radiated emissonsdte

10.2 Test setup

BUT

Spectrum
Andyzer

The EUT was connected to a power meter through a50Q RF cable.

10.1 Measurement Procedure
1. Pacethe EUT onthetable and st it in trangmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna port to

Spectrum.

3. Sat Spectrum RBW=1MHz, VBW = 1MHz for pesk measurement.
4. Sa Spectrum over the 30MHz to 40GHz range with the transmitter st to the lowest, middle, and

highest channds

10.2 Measurement Equipment Used:

EQUIPMENT .
Q MFR Modd No. Serial No. [LAST CAL.| Cal. Due.
TYPE
Spectrum Andyzer Advantest R3182 110600647 11/16/2002 11/15/2003
Spectrum Andyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
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Base Mode CH Low 30MHz - 2.9GHz
® [RBW 1 Miz | [Varker 1 [T1 ]
[[vBW1 Mz [ - 68.96 dbBm
[Ref 0.3 dBm ] “Att 10 dB “SWr 500 ms 414. 580000000 MHz
o
_10 =
1 Pk
MEW| o
D2 - 27 dBm
-30
- 40
PRN
-50
- 60
1
-70
-80
-90
Cent er 1.465 GHz 287 Mz/ Span 2. 87 GHz
Dat e: 22.FEB. 2003 14:57:14
Base Mode CH Low 2.9GHz -13.5GHz
® “RBW1 Mz Varker 3 [T1 ]
“VBW 1 Mz -40.07 dBm
Ref 10 dBm “Att 20 dB “SAWT 2 s 6. 207200000 GHz
10 Offfet 2 {iB Mar ker| 1 [T1
-40]88 d
Lo S IPTUrYNN vy | B |
Mar ker| 2 [T1
1 Pk
v EW -42]71 dBm|
10 5[ 656000P00 GFZ
[AVE
+- 20
2 - dBm
+- 30
PRV
3
L 40 o 2 v
L- 50 l
- 60
- 70
+- 80
-90
Sart 2.9 G 1.06 CHz/ Stop 13.5 GH
Dat e: 22. FEB. 2003 14: 44:24
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Base Mode CH Low 13.5GHz —26.5GHz
RBW 1 Mz
VBW 1 Mz
Ref -5 dBm Att 0 dB SWI 2 s
Offfet 5 §B
Base Mode CH Low 26.5GHz -40GHz
Wed 2003 Har 5 17:37
REF -5.0 dBm DL -27.0 dBm MKR 39.555 GHz
1048/ A_View Posi B_Blank Horm -66.09 dBm
L OF| HKR->
MARKER T
39.555 GHE MKR+CF
Z
MER*Ref
3
Peak=+CF
4
Peak+Hef
Nv“*dum**h*»*uﬂu~wﬁuhu“*¥whﬂu“*nau"quhﬂnr*mﬂ*“““ﬂﬁ“***“*k*w~v~wwﬂw"”
ls
SHEES
Span
7 N
CENTER 33.250 GHz SPAHM 13.50 GHz 1/2 ,more
*REW 1 HMHz #*/BW 1 HHz WP 2.0 5 #ATT 0 dB
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Base Mode CH Middle 30OMHz —2.9GHz
[x]
Base Mode CH Middle 2.9GHz -13.5GHz
[x]
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Base Mode CH Middle 13.5GHz -26.5GHz
Base Mode CH Middle 26.5GHz —40GHz
Wed 2003 Har 5 17:45
REF -5.0 dBm DL -27.0 dBm MKR 36.990 GHz
1048/ A_View Posi B_Blank Horm -66.77 dBm
LOF| Peak
MARKER T
36.9980 GHE= Mext Peak
‘2
MHext Peak
Left
‘3
Hext Peak
Right
‘4
Hext Peak
Max-Min
Nwwhhmmmwﬁﬁﬂp»unqpmmwﬂmhmmkumpg¢pmmw#hﬁwhwuwmmxﬂmmmﬂhwwuwﬁwﬂ =
‘ Min Peak
5
Cont Peak
[on ]
‘? i%
CENTER 33.250 GHz SPAHM 13.50 GHz 1/2 ,more
*REW 1 HMHz #*/BW 1 HHz WP 2.0 5 #ATT 0 dB
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Base Mode CH Middle 30OMHz —2.9GHz
[x]
Base Mode CH Middle 2.9GHz -13.5GHz
[x]
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Base Mode CH Middle 13.5GHz —26.5GHz
Base Mode CH Middle 26.5GHz —40GHz
Wed 2003 Har & 17146
REF -5.0 dBn DL -27.0 dBm MKR 39.609 GH=z
10dB/ f_View Posi B_Blank Horm -67.23 dBm
LOF| Trace A
MARKER 1
39.6809 GHE= Write A
IIIIIHHIHIII
3
Blank A
4
Max Hold
L
Mwwmwwwwmmm = =
Detector
E W
Trc Henu
N E ]
7 X
CENTER 33.250 GHz SPAN 13.50 GHz ‘ 1/ more
#REEBW 1 MH=z *YBW 1 MH= *5WP 2.0 5 #ATT 0 dB
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Base Mode CH High 30OMHz - 2.9GHz
]
Base Mode CH High 2.9GHz - 13.5GHz
]
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Base Mode CH High 13.5GHz - 26.5GHz
Base Mode CH High 26.5GHz —40GHz
Wed 2003 Har 5 17:47
REF -5.0 dBm DL -27.0 dBm MKR 37.030 GHz
1048/ A_View Posi B_Blank Horm -67.30 dBm
LOF| Trace A
MARKER T
37.80380 GHE= Write A
IIIIIHHIHIII
3
Blank A
4
Max Hold
L
WWWWWMWMWW = =
Detector
E N
Trc Menu
N 5 ]
‘? i%
CENTER 33.250 GHz SPAHM 13.50 GHz 1/2 ,more
*REW 1 HMHz #*/BW 1 HHz WP 2.0 5 #ATT 0 dB
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