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VERIFICATION OF COMPLIANCE

Applicant: D-LINK Corporation
No.8,Li-shing Road V11, Science-based Industrial Park,Hsinchu, Taiwan
Product Description: |EEE 802.11 alb/g PCI Adapter
Model No.: DWL-AG520, PC22ag, WPC-D11 v.C1
Serial Number: N/A
File Number: 030041-RF-ID
Date of test: April 2, 2003 ~April 07, 2003
We hereby certify that:

The above equipment was tested by C& C Laboratory Co., Ltd. The test data, data evaluation, 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 set forth in CFR 47,
Part 15, Subpart E. The equipment in the configuration described in this report, shows the
measured emission levels emanating from the equipment do not exceed the specified limit.
The test results of thisreport relate only to the tested sample identified in this report.

Approved By
ok A
A e th

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

The D-LINK Corporation Model: DWL-AG520, PC22ag, WPC-D11 v.C1 (referred to as
the EUT in this report) is a IEEE802.11a/b/g PCI Adapter.

A magjor technical descriptions of EUT is described as following:

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

0 (N[O (0|~ W (N (-

B). Transmit Power: 17dBm

C). Modulation type: OFDM

D). Transition Speed: up to 54Mbps(108M bps: Turbo mode)

E). Antenna Designation: Tow provides dipole Antenna and Patch antenna; Non-User
Replaceable (Fixed), The antennas are diversity transmitter or
receiver mode.

Power Supply: DC3.3V from PCI port of PC system for EUT

1.2 Related Submittal(s) / Grant (s)

This submittal(s) (test report) is intended for FCC ID: KA22002080002-2 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 procedures in 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.

Page 6
Rev. 00



C&C Laboratory Co. Ltd. %

REPORT NO: 030046-RF-ID 1D: KA22002080002-2 DATE: April 07, 2003 . J.#

0363
ILAC MAA

1.4 Test Facility
The open area test site and conducted measurement facility used to collect the radiated data
is located on the address of C& C Laboratory, Co., Ltd. No. 81-1, 210 Lane, Pa-de 2™ Road,
Lu-Chu Hsiang, Taoyuan, Taiwan, R.O.C.. The Open Area Test Sites and the Line
Conducted labs are constructed and calibrated 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 selected to meet the
maximum measurement uncertainty specified below:

Radiated Emission, valid up to 1GHz +/- 2.16 dB
Radiated Emission, valid up to 26GHz +/- 3.5dB
Power Line Conducted Emission, valid 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 Stability V.S. temperature +/- 1.8974 %

P.S. Uncertainty figures are valid to confidence level of 95% calculated 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.
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2. SYSTEM TEST CONFIGURATION

2.1 EUT Configuration
The EUT configuration for testing is installed on RF field strength measurement to meet the
Commissions requirement and operating in a manner that intends to maximize its emission
characteristics in a continuous normal application.

2.2 EUT Exercise
The EUT (Transmitter) was operated in the engineering mode to fix the Tx frequency that
was for the purpose of the measurements.

2.3 Test Procedure

2.3.1 Conducted Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. According
to the requirements in Section 13.1.4.1 of ANSI C63.4-2000.Conducted emissions
from the EUT measured in the frequency range between 0.15 MHz and 30MHz using
CISPR Quasi-Peak detector mode.

2.3.2 Radiated Emissions

The EUT is a placed on as turn table which is 0.8 m above ground plane. The turn
table shall rotate 360 degrees to determine the position of maximum emission level.
EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find
out the highest emission. And also, each emission was to be maximized by changing
the polarization of receiving antenna both horizontal and vertical. In order to find out
the max. emission, the relative positions of this hand-held transmitter(EUT) was
rotated through three orthogonal axes according to the requirements in Section
13.1.4.1 of ANSI C63.4-2000.

Page 8
Rev. 00



C&C Laboratory Co. Ltd.
REPORT NO: 030046-RF-1D

1D: KA22002080002-2

4

DATE: April 07, 2003 . J.#

03dE3
ILAC MALA
24 Configuration of Tested System
Fig. 2-1 Configuration of Tested System
Antenna Antenna
- [ 1
3 FUT 2. Printer
1.PC
4. Keyboard 5. Mouse
Table 2-1 Equipment Used in Tested System
. Mode/ .
Item | Equipment | Mfr/Brand TypeNo FCCID SeriesNo. Data Cable Power Cord
Unshielded, 1.8m
1 PC COMPAQ |EVO D300 DoC 6K 1BKF83F10T N/A
AC power cable
2 Printer EPSON C20SX N/A DWA4E126664 | ghielded, 1.8m |Unshielded, 1.8m
3 Modem Hayes 231AA | BFJ9D9308US | A08431083982 | Shielded, 1.8m |Unshielded, 1.8m
4 | Keyboard IBM SK-8805 N/A 00037822 | Shielded, 1.8m N/A
S 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
Emission

§15.403(c) Emission Bandwidth Compliant

§15.407(a) Power M easurement Compliant

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

§15.407(a) Peak Excursion Measurement Compliant

§15.407(b) Undesirable Emission — Compliant

Conducted Measurement

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

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

§15.407(q) Frequency Stability Compliant

815.4079d) Antenna Requirement Compliant

§1.1310 and §2.1093 RF exposures Compliant

4. DESCRIPTION OF TEST MODES

The EUT has been tested under engineering test mode. Software used to control the EUT for
staying in continuous transmitting and receiving mode is programmed.

Base mode of frequency band 5.15GHz — 5.35GHz: Channdl 1(5180MHz) 4(5240MHz)
5(5260MHz) and 8(5320MHz) with 54Mbps highest data rate are chosen for full testing.(A and

B antenna port)
Turbo mode of frequency band 5.15GHz — 5.35GHz: Channel 1(5210MHz) 2(5250MHz) and

3(5290MHz) with 108Mbps highest data rate are chosen for full testing.(A and B antenna port)

AC Power port conducted emission and Radiated Spurious Emission are measured with PC.
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5. ACPOWERLINE CONDUCTED EMISSION TEST

5.1 Standard Applicable
Any U-NII devices using an AC power line are required to comply also with the conducted
limits set forth in 815.207.According to §15.207 frequency within 150KHz to 30MHz shdl not

exceed

Frequency range LImits
(MH2) (dBuV)
Quasi-peak Average
0.15to0 0.50 66 to 56 56 t0 46
0.50t05 56 46
51030 60 50
Note
1.Thelower limit shall apply at the transition frequencies
2.The limit decreases linearly with the logarithm of the frequency in the range 0.15 MHz to 0.50 MHz.

5.2 EUT Setup

1. The conducted emission tests were performed in the test site, using the setup in accordance
with the ANSI C63.4-2000.

2. The EUT was plug-in the host PC system via PCI port. The host PC system was placed on
the center of the back edge on the test table. The peripherals like printer, modem, K/B, and
mouse were placed on the side of the host PC system. The rear of the EUT and peripheras
were placed flushed with the rear of the tabletop.

3. The keyboard was placed directly in the front of the PC, flushed with the front tabletop. The
mouse was placed next to the Keyboard, flushed with the back of keyboard.

4. The spacing between the peripherals was 10 centimeters.

5. Externa 1/0 cables were draped along the edge of the test table and bundle when necessary.

6. The host PC system was connected with 110V ac/60Hz power source.

5.3 Measurement Procedure
1. The EUT was placed on atable which is 0.8m above ground plane.

2. Maximum procedure was performed on the six highest emissions to ensure EUT
compliance.

3. Repesat above procedures until al frequency measured were complete.
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54 Measurement Equipment Used:
Conducted Emission Test Site# 3
EQUIPMENT MODEL SERIAL LAST
MFR CAL DUE.
TYPE NUMBER NUMBER CAL.
EMI Test Receiver R&S ESHS30 828144/003 08/08/2002 | 08/07/2003
LISN R&S ESH2-75 843285/010 10/17/2002 | 10/16/2003
LISN EMCO 3825/2 9003-1628 07/26/2002 | 07/25/2003
Spectrum Analyzer | ADVANTEST R3261A 91720031 N/A N/A
2X2 WIRE ISN R&S ENY 22 100020 06/20/2002 | 06/19/2003
FOUR WIRE ISN R&S ENY 41 100006 06/20/2002 | 06/19/2003

55 Measurement Result
The initial step in collecting conducted data is a spectrum analyzer peak scan of the
measurement range. Significant peaks are then marked as shown on the following data page,
and these signals are then quasi-peaked.

Page 12
Rev. 00



C&C Laboratory Co. Ltd.
REPORT NO: 030046-RF-1D

1D: KA22002080002-2

d b

4

DATE: April 07, 2003 . J.#

(1) Measuring frequencies from 0.15 MHz to 30MHz

0363
ILAC MRA
Operation Mode: TX + RX Mode Test Date:  Mar. 06 2003
Temperature : 21 Test By: James
Humidity : 56%
FREQ Q.P. AVG Q.P. AVG Q.P. AVG NOTE
MHz Raw Raw Limit Limit Margin | Margin
dBuV dBuV dBuV dBuV dB dB
0.25088 | 45.00 42.10 61.80 51.80 -16.80 -9.70 L1
0.97241 | 34.10 32.00 56.00 46.00 -21.90 -14.00 L1
2.7399 28.90 25.10 56.00 46.00 -27.10 -20.90 L1
3.96183 30.30 26.00 60.00 50.00 -29.70 -24.00 L1
5.68933 | 30.20 28.40 60.00 50.00 -29.80 -21.60 L1
23.97816| 27.60 27.10 60.00 50.00 -32.40 -22.90 L1
0.25164 44.10 41.50 61.80 51.80 -17.70 -10.30 L2
0.97126 | 33.50 31.90 56.00 46.00 -22.50 -14.10 L2
5.07998 | 32.50 30.60 56.00 46.00 -23.50 -15.40 L2
5.68903 31.20 29.60 60.00 50.00 -28.80 -20.40 L2
23.57191| 31.30 30.50 60.00 50.00 -28.70 -19.50 L2
23.97742| 31.20 30.70 60.00 50.00 -28.80 -19.30 L2
Remark

(2) The emissions measured in frequency range from 0.15 MHz to 30MHz were made with an
ingtrument using Quiasi-Peak detector and Average detector.
(3) “---" denotes the emission level was or more than 2dB below the Average limit,

so 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 9K Hz;

(5 L1=LineOne(Hot side) / L2 = Line Two (Neutral side)
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Conducted Emission Test Data L1
CEC Lok, Co. Shielded Roomd
LLSPE & - Llpas B OFSHU Loimit
Conducted Emission Test Data L2
CEL Lab. Co +1H|-.':|H:| Hl\.-.-l'l:l
LCISPR 22 L | &s
) )
T 11r .
[ | | |
"‘!N.r_"‘j‘--;-:|:::|" | B T T
R S e 1"t|'|“ —
- Iﬁli..ll..!j | lh —
q 14 I h 1 | [
s
1 -:‘I
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6. 26dB EMISSION Bandwidth M easurement
6.1 Standard Applicable
According to §15.403(C). No Limit required.
6.2 Measurement Equipment Used:
EQUIPMENT :
MFR Model No. Serial No. |[LAST CAL.| Cal.Due.
TYPE
Spectrum Analyzer Advantest R3182 110600647 11/16/2002 | 11/15/2003
Spectrum Analyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
6.3 Test Set-up:
EUT [ | Spectrum
Analyzer

The EUT was connected to a spectrum analyzer through a50Q RF cable.

6.4 Measurement Procedure

1. Place the EUT on the table and set it in transmitting mode.
2. Remove the antenna from the EUT and then connect a low loss RF cable from the antenna

port to the spectrum analyzer.

3. Set the spectrum anadyzer as RBW=1%EBW, VBW = RBW, Span=50MHz/100MHz(Turbo

Mode), Sweep=auito.

4. Mark the peak frequency and —26dBc (upper and lower) frequency.
5. Repeat above procedures until al frequency measured were complete.
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6.5 Measurement Result
A-antenna Port
Base Mode of 5.15GHz - 5.35GHz
Bandwidth(B Power
) 10LogB |4+10LogB or Limit
Frequency 11+10LogB
Channél (MH?2) (MH2) (dB) (dBm) (dBm)

Low 5180 31.34 14.96 18./96 17
Middle 5240 32.86 15.17 19 .[17 17
Middle 5260 35.03 15.44 26./44 24

High 5320 31.42 14.97 25.197 24

Turbo Mode of 5.15GHz — 5.35GHz
Bandwidth(B Power
) 10LogB [4+10LogBor[ Limit
Frequency 11+10LogB
Channel (MH2) (MH2) (dB) (dBm) (dBm)

Low 5210 62.6 17.97 21.197 17
Middle 5250 61.2 17.87 21.|187 17

High 5290 58.6 17.68 28./68 24
B-antenna port
Base Mode of 5.15GHz - 5.35Guﬂzlwww o
) 10LogB |4+ 10LogB or | Power Limit
Frequency 11+10LogB

Channel (MHz) (MH2) (dB) (dBm) (dBm)

Low 5180 315 14.98 18.[98 17
Middle 5240 35.03 15.44 19.(44 17
Middle 5260 32.7 15.15 26./15 24

High 5320 32.85 15.17 26.117 24

Turbo Mode of 5.15GHz — 5.35GHz
Bandwidth(B)] 10LogB ([4+10LogB or| Power Limit
Frequency 11+10LogB
Channel (MH2) (MH2) (dB) (dBm) (dBm)

Low 5210 64.16 18.07 22.107 17
Middle 5250 64 18.06 22./06 17

High 5290 65.28 18.15 29.]/15 2 4
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A-antenna Port
Base Mode of 5.15GHz - 5.35 GHz, CH-L ow

Delta 1 [T1] RBW 30 kHz ~ RF Att 40 dB
%Ref Lvl 0.35 dB VBH 1 MHz
30 dBm 31.34260537 MHz  SWT 115 ms Unit dBn
30
Y1|IT1) -31/.41 oBn
on 5. 16464830 GHz -
Al |[T1) 035 dB

J1.34268p37 MHz

D1 -4.|/1B dBm
-20|

_30 no RETY \L\V\N«,l. "

-40
-50
-60
-70
-80 FE
-1
-90
Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 24 .APR.2003 18:46:50
Base Mode of 5.15GHz - 5.35 GHz, CH-Mid
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -0.70 dB VB 1 MHz
30 dBm 32.86573146 MHz SWT 115 ms Unit dBm
30
Y1 |[T1] -32[.[r3 dBm
o0 5.22368|737 GHz &
Al [[T1] -0[.|[v0 dB
10 32.86573|146 MHz

D1 -6}{11 dBm

~10f e ]M“M#WW

|
0 mmﬂ@m’;éw MM

1MA

-20

40
50

-B60

-70

-80

=
-90 |
Center 5.24 GHz 4 MHz/ Span 40 MHz

Date: 24 .APR.2003 19:52:12
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Base Mode of 5.15GHz - 5.35 GHz, CH-Mid
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
@Ref Lvl 0.45 dB VB 1 MHz
30 dBm 35.03006012 MHz SWT 115 ms Unit dBm
30
Y1 IT1] -32|.95 |[dBm
20 5.24312525 [GHz -
al [T11] 0].45 [dB

35.03006[012 |MHz

D01 -5 .81 dBm

b | L\‘w
|

_4D
-50
-60
-70
-80 -
F1 |
-90 |
Center 5.26 GHz 4 MHz, Span 40 MHz
Date: 24 .APR.2003 21:27:30
Base Mode of 5.15GHz - 5.35 GHz, CH-High
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl 0.31 dB VBW 1 MHz
30 dBm 31.42284569 MHz SWT 115 ms Unit dBm
30
Y1 [[T1] -33|[ 87 dBm
o0 5.30472[B46 GHz -
TIIT1] 031 db

A
J1.42284p63 MHz

D1 -6.3p dBm

-20
1 \%hﬂ

R

—BD_D B HHS%" u.‘,. I
,AUMJ"“N e

=

-50
-B0
-70
-80 T
F1
-90 |
Center 5.32 GHz 4 MHz/ Span 40 MHz
DJate: 24 .APR.2003 21:31:25
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
% “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.53 dB
Ref 20 dBm “Att 30 dB “SWT 20 ms 62.600000000 MHz
20 Offset 4.3 dB Marker| 1 [T1 ]
-22148 dBm
10 sl 177600000 cuz (IER
1 PK D1 3.77| dBm
VIEW lo /}AWMM..AA,,\V NNIVWI/\JN‘\
// \\\ LVL
l-10 i
l-20 -M \ P
]
Na/awdﬁ.zs dBm -~
;:j/QVM 'Vlm"\{d‘l~
I-40
|-50
|-60
I-70
2
F1
-80
Center 5.21 GHz 10 MHz/ Span 100 MHz
Date: 3_APR.2003 19:05:35
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Mid
% “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz 0.08 dB
Ref 20 dBm “Att 30 dB *SWT 20 ms 61.200000000 MHz
20 Offset 4.3 dB Marker| 1 [T1 ]
-23|91 dBm
|10 s|_p20400p00 cHz |IEN
1 PK
VIEW | D1 2.03| dBm .
/ \ LVL
10
7 \
2 I W N
D2 .88 dBm PRN
{40
| -50
|60
70
F2
Rl
-80
Center 5.25 GHz 10 MHz/ Span 100 MHz
. Date: 3_.APR.2003 19:04:21
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
% “RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz -0.35 dB
Ref 20 dBm *Att 30 dB *SWT 20 ms 58.600000000 MHz
20 Offset 4.3|dB Marker| 1 [T1 ]
-24|41 dBm
l10 5| 261400000 cHZ | [IEH
1 PK
VIEW o D1 1.58||dBm . A
/Mv ‘\ LVL
-10 \
| 20 n Aﬂrﬂ M’\\‘h
D2 —ﬂ'_’ﬁz dpm PRN
I I-L‘VMW m‘,“‘\k
40
I-50
I-60
-70
F2
F1
-80
Center 5.29 GHz 10 MHz/ Span 100 MHz
Date: 3.APR.2003 19:02:51
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B-antenna Port
Base Mode of 5.15GHz - 5.35 GHz, CH-L ow
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl 2.54 dB VBW 1 MHz
30 dBm 31.50300601 MHz SWT 115 ms Unit dBm
30
AU IRER] -33|.54 dBm
20 5.16384[770 GHz -
Al [[T1] 21.54 dB
10 341.50300B01 MHz
0
D01 -4.B3B dBm
10+ 1MA
. M
L 1
T “ ""“WM
-40
-50
-60
-70
-80 P
F1
=[] |
Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 24 . APR.2003 189:49:02
Base M ode of 5.15GHz - 5.35 GHz, CH-Mid
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl -1.33 dB VBW 1 MHz
30 dBm 35.03006012 MHz SWT 115 ms Unit dBm
30
MEIRER] -33[.11 |dBm
o0 5.22312[525 |GHz -
al [[T1] -1}.33 |dB
10 35.03006012 |MHz
0
D1 -6.48 dBm
- 10 rER {\uw i ﬂ#ww 1MA
-20
. EM o
j ! Il '
R
-40
-50
-B0
-70
-80 -
F1
-90 |
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 24 .APR.2003 20:35:40
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Base Mode of 5.15GHz - 5.35 GHz, CH-Mid
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl 0.98 dB VBW 1 MHz
30 dBm 32.70541082 MHz SWT 115 ms Unit dBm
30
Y1 |[T1] -32].48 dBm
-0 5.24336573 GHz -
al [[T1] 0). 98 dB
10 32.70541p82 MHz
o]
—DO1 -4.B5 dBm
- 10 ]”IL 1MA
-20
-30 £ — i M
Wm
—40
-50
-60
-70
-80 =
F1
-90
Center 5.26 GHz 4 MHz, Span 40 MHz
Date: 24 .APR.2003 21:24:08
Base Mode of 5.15GHz - 5.35 GHz, CH-High
Delta 1 [T1] RBW 30 kHz RF Att 40 dB
Ref Lvl 0.03 dB VBW 1 MHz
30 dBm 32.86573146 MHz SWT 115 ms Unit dBm
30
YU|[TL] -33[.8§7 dBm ]
o0 5.30408818 GHz
Al |[T1] 0.43 db
10 32.86573|146 MHz
0
D1 -B.p7 dBm
- 10 1MA
-20
_30 L »\// L\"'\A N
| N
-50
-60
-70
-80 -
Fl1
-90
Center 5.32 GHz 4 MHz/ Span 40 MHz
Date: 24 .APR.2003 21:33:02
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
% “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -0.17 dB
Ref 20 dBm “Att 30 dB “SWT 20 ms 64.160000000 MHz
20 Offset 4 @B Marker| 1 [T1 ]
23/ 51 dBm
10 5| 178060000 cHz (IER
1 PK
D1 2.76| dBi
viEw | " " n o
//f \\\ LVL
- P ™y
|20 o o
mym»ﬁ”w 2 -23.24 dpm i ;wM‘M\~PRN
F-30
| 40
| 50
| -60
l-70
F2
F1
-80
Center 5.21 GHz 8 MHz/ Span 80 MHz
Date: 3.APR.2003 22:09:07
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Mid
® “RBW 1 MHz Delta 2 [T1 ]
“VBW 3 MHz -1.22 dB
Ref 20 dBm “Att 30 dB “SWT 20 ms 64.000000000 MHz
20 Offset 4 dB Marker| 1 [T1 []
-22|L99 dBm
10 5| 217680000 GHZ | [IEH
1 PK
view |- D1 2.87| dBm _—
LVL
|10 MN/ \\
|20 M “um
w02 -p3.13 dpm
N “Ww«khnﬂmA PRN
V230
| -40
| -50
| -60
| -70
[=3)
FiL
-80
Center 5.25 GHz 8 MHz/ Span 80 MHz
Date: 3.APR.2003 22:07:51
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High

® “RBW 1 MHz Delta 2 [T1 ]
*VBW 3 MHz 0.06 dB
Ref 20 dBm *Att 30 dB *SWT 20 ms 65.280000000 MHz
20 Offset 4 @B Marker| 1 [T1 ]
—-20( 36| dBm
l10 5| 250760000)| cH | [IEH
D1 5.54| dBm

1 PK e
VIEW /Nw,mxﬁ*¢‘-ahw*\,

Lo g
/// \\\\ LVL
l-10 4

AT

——30
l-40
+~—50
+—60
-70
F2
F1
-80
Center 5.29 GHz 8 MHz/ Span 80 MHz
Date: 3.APR.2003 22:06:17
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7. PEAK OUTPUT POWER MEASUREMENT

7.1 Standard Applicable

The determine test method is according to the FCC 15.407 peat output power measurement,
method #3. Detail test modes are as below:

(1) For the band 5.15-5.25 GHz, the peak transmit power over the frequency band of

operation shall not exceed the lesser of 50 mW (17dBm) or 4 dBm + 10log B.

(2) For the band 5.25-5.35 GHz, the peak transmit power over the frequency band of

operation shall not exceed the lesser of 250 mW (24dBm) or 11 dBm + 10log B.

(3) For the band 5.725-5.825 GHz, the peak transmit power over the frequency band of

operation shall not exceed the lesser of 1W (30dBm) or 17 dBm + 10log B.

Where B is the -26dBc emission bandwidth in MHz. If transmitting antennas of directional gain
greater than 6 dBi are used, both the peak transmit power and the peak power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

7.2 Test Set-up:

EUT 5| Oscilloscope
EUT [ »| Spectrum
Anayzer

The EUT was connected to a spectrum analyzer through a50Q RF cable.

7.3 Measurement Procedure
1. Placethe EUT on the table and set it in transmitting 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. (Channe Power Function, RBW=1MHzVBW=3MHz, CP
Bandwidth =26dB Emission Bandwidth)

3. Record the max. reading.
4. Repesat above procedures until al frequency measured were compl ete.
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74 Measurement Equipment Used:
EQUIPMENT .
MFR Model No. Serial No. [LAST CAL.| Cal.Due
TYPE

Spectrum Analyzer Advantest R3182 110600647 11/16/2002 | 11/15/2003
Spectrum Analyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
Oscilloscope HP infinium US39190174 | 02/26/2003 | 02/25/2004

7.5 Transmission pulse duration result

Eile  Control Measure  Analyze  Ltilities Help a:12 P

Setup

EES

[T

+

J1

= 500 psddiv : 4| I]| Pl
[1;;;] FENTR | Scales .

3.1404 s

Clear

&l

delta A=-3.1404ms

deltaB=-8.3us

T=3.1321ms

Note: This test was followed method #3 VBW

requirement.

/T and the test result has met method #3's
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7.6 Specification Limit:
SMT (A-antenna)
Base Mode
Frequenc 10Log B 4+10LogB P Limit
Channel eq Y og og B or ower Limi
(MH2) (dB) 11+ 10Log B (dBm) (dBm)
Low 5180 15.34 19.34 17
Middle 5240 15.33 19.33 17
Middle 5260 15.40 26.40 24
High 5320 15.30 26.30 24
Turbo Mode
F 10Log B 4+10LogB P Limit
Channel requency 0g og B or ower Limi
(MH2) (dB) 11+ 10LogB (dBm) (dBm)
Low 5210 17.97 21.97 17
Middle 5250 17.87 21.87 17
High 5290 17.68 28.68 24
Joymax (B-antenna)
Base Mode
Fr enc 10Log B 4+10LogB or Power Limit
Channel equency 9 I wer Himl
(MH2) (dB) 11+ 10LogB (dBm) (dBm)
Low 5180 15.27 19.27 17
Middle 5240 15.15 19.15 17
Middle 5260 15.35 26.35 24
High 5320 15.20 26.20 24
Turbo Mode
Fr enc 10Log B 4+10LogB or Power Limit
Channel equency 9 I wer Himl
(MH2) (dB) 11+ 10LogB (dBm) (dBm)
Low 5210 18.07 22.07 17
Middle 5250 18.06 22.05 17
High 5290 18.15 29.15 24
SMT (A-antenna)
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Base Mode of 5.15GHz —5.35GHz
Frequency Peak Output Limit Margin
Channel (MH2) Power (dBm) (dB)
(dBm)

Low 5180 14.80 17 -2.20
Middle 5240 13.79 17 -3.21
Middle 5260 14.73 24 -9.27

High 5320 14.53 24 -9.47

Turbo Mode of 5.15GHz —5.35GHz
Frequency Peak Output Limit Margin
Channel (MH2) Power (dBm) (dB)
(dBm)

Low 5210 14.27 17 -2.73
Middle 5250 12.75 17 -4.25

High 5290 14.24 24 -9.76

Joymax (B-antenna)
Base Mode of 5.15GHz — 5.35GHz
Frequency Peak Output Limit Margin
Channel (MHZ) Power (dBm) (dB)
(dBm)

Low 5180 12.58 17 -4.42
Middle 5240 12.69 17 -4.31
Middle 5260 20.12 24 -3.88

High 5320 19.82 24 -4.18

Turbo Mode of 5.15GHz —5.35GHz
Frequency Peak Output Limit Margin
Channel (MHZ) Power (dBm) (dB)
(dBm)

Low 5210 15.76 17 -1.24
Middle 5250 16.32 17 -0.68

High 5290 18.39 24 -5.61

Maximum antenna gain = 5 dBi(A-antenna), 3.25 dBi(B-antenna), therefore there is no reduction
due to antenna gain.
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SMT (A-antenna)
Base Mode of 5.15GHz - 5.35 GHz, CH-L ow
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 3.91 dBm
Ref 20 dBm ~Att 30 dB *SWT 2.5 ms 5.183300000 GHz
Offset 4.3 B
10 —-
X
Lo [ B
l-10 /
1 PK
VIEW [-—20 s
_,QQMM MWL LVL
[ e
+-40
+-50
l —60. CO
| 70 cQ i
Center 5.18 GHz 5 MHz/ Span 50 MHz PRN
Tx Channel
Bandwidth 34.2 MHz POWer 14 _ 80 dBm
Date: 3.APR.2003 19:39:13
Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.72 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.235600000 GHz
Offget 4.3 (B
: i
Lo /’/r.f‘- %, oy B
-10
1 PK
MAXH [--20 ~—
N o e PV LVL
‘“"'\.ﬁ-
[-40
—-50
-60 o
| —70 [ata] i
Center 5.24 GHz 5 MHz/ Span 50 MHz PRN
Tx Channel
Bandwidth 34.1 MHz Power 13_79 dBm
Date: 3.APR.2003 19:41:08
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Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
‘E L} a1 o ML re oa :::.r :' :‘:I . -l:' ."".'I'": .
Gifsdet d.3 |
L1 § =
1y y=_ =N o
L= 18 e <
T =
= Mo e e = —
: LL]
faslar 3.1 S0 L H:n' kp i =0 m CAE

Te Thanmal
Erndwi deilz 4. T EEm P osta 14 T2 ARm

Base Mode of 5.15GHz - 5.35 GHz, CH-High

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 4.39 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.322800000 GHz

Offget 4.3 (B
{10 1

|
o o [ B |
L~

-10

1 PK 0
MAXH |-~

|30 g™ ™~ s VY LVL
40
| 50
| 60
| _70 CcQ |

Center 5.32 GHz 5 MHz/ Span 50 MHz PRN

Tx Channel

Bandwidth 33.9 MHz Power 14 .53 dBm

Date: 3.APR.2003 19:44:03
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
% “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 0.53 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.205200000 GHz
Offget 4.3 gB
10 <
Lo x. [ B |
1k [1© r// \\
VIEW [—20 M"M SN
| -30 s sl LVL
| -50
| —60 ICO
| 70 C i
Center 5.21 GHz 10 MHz/ Span 100 MHz PRN
Tx Channel
Bandwidth 62.6 MHz Power 14 .27 dBm
Date: 3.APR.2003 19:49:23
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz -0.53 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.256200000 GHz
Offset 4.3 |(B
10 s
) — [ B |
1pk |10 N
VIEW [—20 "”r/ e
I -30 [ M R ’\"“ww»\,\/ LvL
PYYiadnd P\,
—-50
| -60 5
| 70 Cl i
Center 5.25 GHz 10 MHz/ Span 100 MHz PRN
Tx Channel
Bandwidth 61.2 MHz Power 12_75 dBm
Date: 3.APR.2003 19:47:20
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 1.48 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.298200000 GHz
Offset 4.3 gB

1
Lo a-X [ B ]
| _10 //“ \

1 PK L N
VIEW [-—20 Wt e

Center 5.29 GHz 10 MHz/ Span 100 MHz PRN

Tx Channel

Bandwidth 58.6 MHz Power 14 .24 dBm

Date: 3.APR.2003 19:46:21
Joymax (B-antenna)
Base Mode of 5.15GHz - 5.35 GHz, CH-L ow

1 PK L™ Y
VIEW [F=20———0w Al

Center 5.18 GHz 4 MHz/ Span 40 MHz PRN

Tx Channel

Bandwidth 33.68 MHz Power 12.58 dBm

Date: 3.APR.2003 22:22:29
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Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 1.94 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.244480000 GHz
Offgdet 4 dB
10 T
Lo X [ B |
R 1 S
1 PK MM
VIEW =20 v ~t
= Vaak LVL
--40
| _50 el
Cq
--60
| -70
Center 5.24 GHz 4 MHz/ Span 40 MHz PRN
Tx Channel
Bandwidth 32.72 MHz Power 12.69 dBm
Date: 3.APR.2003 22:21:17
Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 9.14 dBm
Ref 20 dBm *Att 30 dB “SWT 2.5 ms 5.257840000 GHz
Offdet 4 dB 1
t10 /d/ >
Lo [ B |
10 L™ MM/ =
1 PK o
MAXH ™
t -30 LVL
+-40
+-50
| —60 CO
| —~70-CO i
Center 5.26 GHz 4 MHz/ Span 40 MHz PRN
Tx Channel
Bandwidth 34.24 MHz Power 20.12 dBm
Date: 3.APR.2003 22:32:49
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Base Mode of 5.15GHz - 5.35 GHz, CH-High
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 9.73 dBm
Ref 20 dBm *Att 30 dB *SWT 2.5 ms 5.326640000 GHz
Offdet 4 dB 1
10 -2
',h M
Lo 1 ~ =
| -10 pror
1 PK AT
VIEW «MEP‘”’JﬂvaMV ™
| -30 LVL
|40
| 50 Q.
| 60 CO|
I -70
Center 5.32 GHz 4 MHz/ Span 40 MHz PRN
Tx Channel
Bandwidth 33.12 MHz Power 19.82 dBm
Date: 3.APR.2003 22:20:08
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 3.17 dBm
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
*RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 3.36 dBm
Ref 20 dBm “Att 30 dB *SWT 2.5 ms 5.255920000 GHz
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
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8. PEAK POWER SPECTRAL DENSITY MEASUREMENT

8.1 Standard Applicable

(1) For the band 5.15-5.25 GHz, the peak power spectral density shall not exceed 4 dBm in
any 1-MHz band.

(2) For the band 5.25-5.35 GHz, the peak power spectral density shall not exceed 11 dBm in
any 1-MHz band.

(3) For the band 5.725-5.825 GHz, the peak power spectral density shall not exceed 17 dBm
inany 1-MHz band.

Where B is the -26dBc emission bandwidth in MHz. If transmitting antennas of directiona gain
greater than 6 dBi are used, both the peak transmit power and the peak power spectral density
shall be reduced by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

8.2 Measurement Procedure
1. Placethe EUT on thetable and set it in transmitting mode.

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

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

4. Record the max. reading.
5. Repesat above procedures until al frequency measured were complete.

8.3 Measurement Equipment Used:

EQUIPMENT .
MFR Mode No. Serial No. [LAST CAL.| Cal.Due
TYPE
Spectrum Analyzer Advantest R3182 110600647 11/16/2002 | 11/15/2003
Spectrum Analyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
Page 36

Rev. 00




C&C Laboratory Co. Ltd.
REPORT NO: 030046-RF-1D

1D: KA22002080002-2

4

DATE: April 07, 2003 . J.#

0363
ILAC MRALA
8.4 Test Results:
SMT(A-antenna)
Base Mode of 5.15GHz - 5.35 GHz
F PPSD Limit Mar gi
chann requency imi argin
(MH2) (dBm) (dBm) (dB)
Low 5180 3.28 4 -0.72
Middle 5240 2.84 4 -1.16
Middle 5260 4.83 11 -6.17
High 5320 3.66 11 -7.34
Turbo Mode of 5.15GHz - 5.35 GHz
F PPSD Limit Mar gi
channe requency imi argin
(MH2) (dBm) (dBm) (dB)
Low 5210 247 4 -1.53
Middle 5250 2.80 4 -1.20
High 5290 5.06 11 -5.94
Joymax(B-antenna)
Base Mode of 5.15GHz - 5.35 GHz
Fr enc PPSD Limit Margin
Channé equency m g
(MH2) (dBm) (dBm) (dB)
Low 5180 2.10 4 -1.90
Middle 5240 2.65 4 -1.35
Middle 5260 9.74 11 -1.26
High 5320 9.65 11 -1.35
Turbo Mode of 5.15GHz - 5.35 GHz
Fr enc PPSD Limit Margin
Channdl equency 'm g
(MH2) (dBm) (dBm) (dB)
Low 5210 3.22 4 -0.78
Middle 5250 2.97 4 -1.03
High 5290 7.09 11 -3.91
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SMT(A-antenna)
Base Mode of 5.15GHz - 5.35 GHz, CH-Low
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Base M ode of 5.15GHz - 5.35 GHz, CH-Middle
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Low
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
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Joymax(B-antenna)
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Base Mode of 5.15GHz - 5.35 GHz, CH-Middle
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Base Mode of 5.15GHz - 5.35 GHz, CH-High
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Ref 19.7 dBm *Att 30 dB *SWT 2.5 ms 5.323750000 GHz
Offset 4 (B
1
Lo D1 11 dBm [ B |
/Aﬂ&%ﬁ%hﬂl\ﬂ**mﬂ—v~—~w*%4\”ﬂHwAMAW~M~WMWJ&M\A—’“VLmﬁhm.L«\\\\\
lo rJMr/
e N
i AN
——20
PRN
+~—30;
l-40
+~—50
+—60
=70
-80
Center 5.32 GHz 2.5 MHz/ Span 25 MHz

3.APR.2003 21:05:47
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-Middle
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
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9. PEAK EXCURSION MEASUREMENT

9.1 Standard Applicable
15.407(a)(6) The ratio of the peak excursion of the modulation envelope (measured using a
peak hold function) to the peak transmit power (measured as specified above) shall not exceed
13 dB across any 1 MHz bandwidth or the emission bandwidth whichever isless.

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

spectrum.

D33
ILAC MRA

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

Max. hold.

4. Trace B, Set RBW=1MHz, VBW = 30KHz, Span =25MHz(Base Mode)/50MHz(Turbo Mode),

Max. hold..

5. DdtaMark trace A Maximum frequency and trace B same frequency.
6. Repest above procedures until &l frequency measured were complete.

9.3 Measurement Equipment Used:

EQUIPMENT .
MFR Mode No. Serial No. [LAST CAL.| Cal.Due
TYPE
Spectrum Analyzer Advantest R3182 110600647 11/16/2002 | 11/15/2003
Spectrum Analyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
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9.4 Test Results:
(A-antenna Port)
Base Mode of 5.15GHz - 5.35 GHz
Channe Frequency | Peak Excursion Limit Margin
(MH2) (dB) (dB) (dB)
Low 5180 9.21 13 -3.79
Middle 5240 9.09 13 -3.92
Middle 5260 8.61 13 -4.39
High 5320 8.98 13 -4.02
Turbo Mode of 5.15GHz - 5.35 GHz
Channd Frequency | Peak Excursion Limit Margin
(MH2) (dB) (dB) (dB)
Low 5210 8.45 13 -4.55
Middle 5250 8.41 13 -4.59
High 5290 8.3 13 -4.7
(B-antenna Port)
Base Mode of 5.15GHz - 5.35 GHz
Frequency | Peak Excursion Limit Margin
Channél
(MH2z) (dB) (dB) (dB)
Low 5180 8.52 13 -4.48
Middle 5240 8.09 13 -4.91
Middle 5260 8.89 13 -4.11
High 5320 8.8 13 -4.2
Turbo Mode of 5.15GHz - 5.35 GHz
Frequency | Peak Excursion Limit Margin
Channél
(MH2) (dB) (dB) (dB)
Low 5210 8.18 13 -4.82
Middle 5250 8.15 13 -4.85
High 5290 9.05 13 -3.95
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(A-antenna port)
Base Mode of 5.15GHz - 5.35 GHz, CH-L ow
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Base Mode of 5.15GHz - 5.35 GHz, CH-Mid
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-L ow
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Turbo Mode of 5.15GHz - 5.35 GHz, CH-High
Fri 2003 apr 25 12110
REF 0.0 dBm MKA 0 kHz
10dB/ A_View Posi B_Max Posi -6.30 dB
Harker
DELTA MKR 1
@ kH= Hormal
e ,x/
Mw
CENTER 5.29000 Ghiz SPAN 50.00 HHz 1/2 more
*RBYW 1 HHz *WBW 30 kHz SWP 20 ms ATT 10dB
Page 50

Rev. 00



C&C Laboratory Co. Ltd.

REPORT NO: 030046-RF-1D ID: KA22002080002-2 DATE: April 07, 2003 % K.*
D363
ILAC MALA
(B-antenna port)
Base Mode of 5.15GHz - 5.35 GHz, CH-L ow
Fri_ 2003 apr 25 10:44
REF 0.0 dBm MKA 0 kHz
1048/ A_View Posi  B_View Posi -8.52 dB
Harker
DELTA MKR 1
@ kH= ¥ Hormal
hf et Lok, ARSI _ﬁ‘
N
M'\%WV WMJ MM ¥ 'Tll'd,,| ? Peak N
Meru
P . ‘4
M e S5ig Track
SMKR Trace
e B |
° Harker
OFF
N
ICEMTER 5.18000 GHz SPAN 50.00 HHz 1/2 ,more
#RBYW 1 MHz *VBYW 30 kHz SWP 20 ms ATT 10dB
Base Mode of 5.15GHz - 5.35 GHz, CH-Mid
Fri 2003 épr 25 10:49
REF 0.0 dBm MKA 0 kHz
1048/ A_View Posi  B_View Posi -§.09 dB
Harker
DELTA MKR 1
@ kH= Hormal
q A MJ-M m
! / \"u
- e B2
N
W WWW M,.‘ WM ° Peak N
Meru
LMW {w‘-h' )
M wﬁ'ﬁ Sig Track
SMKR Trace
e B |
° Harker
OFF
N
ICEMTER 5.24000 GHz SPAN 50.00 HHz 1/2 ,more
#RBYW 1 MHz *VBYW 30 kHz SWP 20 ms ATT 10dB
Page 51

Rev. 00



C&C Laboratory Co. Ltd.

REPORT NO: 030046-RF-1D ID: KA22002080002-2 DATE: April 07, 2003 % K.*
0363
ILAC MALA
Base Mode of 5.15GHz - 5.35 GHz, CH-Mid
Fri 2003 apr 25 11:51
REF 0.0 dBm HEA 0 kHz
10dB/ A_View Posi B_View Posi -6.89 dB
Harker
DELTA MKR 1
@ kH= Hormal
I;mhwdﬂ“ﬂh“*kﬂhhbjaﬁﬁx
[ \ " ek
e Peak
IMJ* ﬁﬂywmwi Menu
{! T , =
wﬁujwﬁﬂww” Sig Track
-
SMKR Trace
. B |
‘5
Harker
OFF
7 g
ICEHTER 5.26000 GHz SP&H 50.00 MHz 1/2 ,more
*RBYW 1 MH=z *YBYW 30 kHz SWP 20 ms ATT 104dB
Base Mode of 5.15GHz - 5.35 GHz, CH-High
Fri 2003 apr 25 11:59
REF 0.0 dBm HEA 0 kHz
10dB/ A_View Posi B_View Posi -8.80 dB
Harker
DELTA MKR 1
@ kH= Hormal
N
? Peak
Menu
E
Sig Track
SMKR Trace
. B |
‘5
Harker
OFF
7 g
ICEHTER 5.32000 GHz SP&H 50.00 MHz 1/2 ,more
*RBYW 1 MH=z *YBYW 30 kHz SWP 20 ms ATT 104dB
Page 52

Rev. 00



C&C Laboratory Co. Ltd.
REPORT NO: 030046-RF-1D

1D: KA22002080002-2

DATE: April 07, 2003 . J.#

D363
ILAC MALA
Turbo Mode of 5.15GHz - 5.35 GHz, CH-L ow
Fri 2003 apr 25 12:07
REF 0.0 dBm HEA 0 kHz
10dB/ A_View Posi B_View Posi -6.18 dB
Harker
DELTA MKR 1
@ kH= Hormal
- JRF—— 'MMWM
/ » " ﬂ/ﬂwwuw“ ¥ = -
" I/f.' | Peak
MF / Henu
MM 4Sig Track
SMKR Trace
. B |
‘5
Harker
OFF
7 g
ICEHTER 5.21000 GHz SP&H 50.00 MHz 1/2 ,more
*RBYW 1 MH=z *YBYW 30 kHz SWP 20 ms ATT 104dB
Turbo Mode of 5.15GHz - 5.35 GHz, CH-Mid
Fri 2003 apr 25 12:09
REF 0.0 dBm HEA 0 kHz
10dB/ A_View Posi B_View Posi -8.15 dB
Harker
DELTA MKR 1
@ kH= Hormal
oy Mt sk, 'Nw'*‘" ) w
T a
E
, Peak
M J Menu
et a 4Sig Track
SMKR Trace
. B |
Harker
OFF
7 g
ICEHTER 5.25000 GHz SP&H 50.00 MHz 1/2 ,more
*RBYW 1 MH=z *YBYW 30 kHz SWP 20 ms ATT 104dB
Page 53

Rev. 00



d b

C&C Laboratory Co. Ltd. %

REPORT NO: 030046-RF-ID 1D: KA22002080002-2 DATE: April 07, 2003 . J.#

D33
ILAC MRA

Turbo Mode of 5.15GHz - 5.35 GHz, CH-High

Fri 2003 aApr 25 12112

REF 0.0 dBm HEA 0 kHz
10dB/ A_View Posi B_View Posi -9.05 dB
Harker
DELTA MKR 1
@ kH= Hormal

),
s

M”
[ Ht

CENTER 5.29000 GHz SPAN 50.00 MHz 1/2 more
#RBW 1 MHz  *VBW 30 kHz  SWP 20 ms _ ATT 10dB

Page 54
Rev. 00



d b

C&C Laboratory Co. Ltd. %

REPORT NO: 030046-RF-ID 1D: KA22002080002-2 DATE: April 07, 2003 . J.#
D33
ILAC MRA

10. BAND EDGESMEASUREMENT

Conducted RF measurements of the transmitter output were made to confirm that the EUT antenna
port conducted emissions meet the specified limit and to identify any spurious signals that require
further investigation and measurements on the radiated emissions site.

10.1 Test Setup
1. Conducted test

EUT L | Spectrum
analyzer

The EUT was connected to the spectrum anayzer through a50Q RF cable.

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

10.2 Measurement Procedure
1.Conducted test:
The transmitter output is connected to the spectrum analyzer. The RBW is set to IMHz and the
VBW is set to IMHz for peak measurements. The RBW is set to IMHz and the VBW is set to 10Hz
for average measurements. The sweep timeis coupled.

2.Radiation test
For measurements above 1 GHz, the resolution bandwidth is set to 1 MHz, then the video
bandwidth is set to 1 MHz for peak measurements and 10 Hz for average measurements.
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10.3 Measurement Equipment Used:
Open Area Test Site# 3
EQUIPMENT MODEL SERIAL LAST
TYPE MFR NUMBER | NUMBER CAL. CAL DUE.
Spectrum Analyzer ADVANTEST R3261A N/A 03/18/2003 | 03/17/2004
Spectrum Analyzer Advantest R3182 110600647 | 11/16/2002 | 11/15/2003
Spectrum Analyzer SRC%F\',E,)AE é‘z 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 | 03/03/2003 | 03/02/2004
Bi-log Antenna SCHWAZBECK | VULB9163 145 07/06/2002 | 07/05/2003
Turn Table EMCO 2081-1.21 9709-1885 N.CR NCR
Antenna Tower EMCO 2075-2 9707-2060 NCR N.CR
Controller EMCO 2090 9709-1256 NCR N.CR
RF Switch ANRITSU MP59B M53867 NCR N.CR
Site NSA C&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 11/12/2002 | 11/10/2003
Pre-Amplifier HP 84498 3008B00965 | 10/01/2002 | 10/02/2003
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10.4 Measurement Result
Base Mode
SMT(A-antenna)
1.Conducted test
Frequenc Reading Ant. Emission Limit Line Margin
83' H2) (dBm) Gain (dBm) (dBm) (dBm)
y PK AV (dBi) PK AV PK AV PK AV
5119.92 -47.56 N/A 35 -44.06 N/A -21 -41 -23.06 N/A
5148.88 -38.85 -57.40 35 -356.35 | -53.90 -21 -41 -14.35 -12.90
5148.08 N/A -57.61 35 N/A -54.11 -21 -41 N/A -13.11
5351.60 -40.11 -54.34 35 -36.61 | -49.84 -21 -41 -15.61 -8.84
5376.24 -43.41 -54.17 35 -39.91 | -49.67 -21 -41 -18.91 -8.67
2.Radiation test:
Operation Mode: TX Low & High Mode Test Date: April 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Cable| Ant. Reading ANT. Emission Limit Line Margin
Frequency | " | Eact | Pre-amp. (dBuv) POL.| (dBuV/m) (dBuVv/m) (dBuVv/m)
(MH2) (dB) | (dB/m) (dB) PK AV |HNV)| PK AV PK AV PK AV
5150.00 | 2.15| 33.90 | 35.53 |60.14|42.98| H | 60.66 | 43.50| 74.0 | 54.0 |-13.34|-10.50
5350.00 | 2.15| 33.90 | 35.53 |64.56|48.72| H | 65.08 | 49.24| 74.0 | 54.0 | -8.92 | -4.76
5376.80 | 2.15| 33.90 | 35.53 |55.40|46.08| H | 55.92 | 46.60| 74.0 | 54.0 |-18.08| -7.40
5150.00 | 2.15| 33.90 | 35.53 |[50.99|40.21| V | 5151 |40.73| 74.0 | 54.0 |-22.49(-13.27
5350.00 | 2.15| 33.90 | 35.53 |48.68|36.97| V | 49.20 |37.49| 74.0 | 54.0 |-24.80|-16.51
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Joymax(B-antenna)
1.Conducted test
Erequenc Reading Ant. Emission Limit Line Margin
(el\lez) (dBm) Gain (dBm) (dBm) (dBm)
y PK AV (dBi) PK AV PK AV PK AV
5120.80 -47.12 -56.77 5 -42.12 | -51.77 -21 -41 -21.12 -10.77
5148.56 -42.57 -59.09 5 -37.57 | -54.09 -21 -41 -16.57 -13.09
5350.16 -30.06 N/A 5 -25.06 N/A -21 -41 -4.06 N/A
5351.76 N/A -48.98 5 N/A -43.98 -21 -41 N/A -2.98
5376.40 | -38.90 | -50.20 5 |-33.90 | -45.20 -21 41 -12.90 | -4.20
2.Radiation test:
Operation Mode: TX Low & High Mode Test Date: April 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)
Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact Pfe;%mp- (dBuVv) |POL.| (dBuV/m) (dBuV/m) | (dBuV/m)
(MHZz) | (dB) | (dB/m) (dB) PK | AV |H/\) PK | AV | PK | AV | PK | AV
5087.60 | 2.15| 33.90 | 3553 |48.25|39.15| H | 48.77 |39.67 | 74.0 | 54.0 |-25.23|-14.33
5150.00 | 2.15| 33.90 | 3553 |54.86/41.79| H | 5538 [42.31| 74.0 | 54.0 |-18.62|-11.69
5152.00 | 2.15| 33.90 | 3553 |44.67|36.08| H | 4519 |36.60| 74.0 | 54.0 |-28.81|-17.40
5350.00 | 2.15| 33.90 | 3553 |54.45|3958| H | 54.97 [40.10| 74.0 | 54.0 |[-19.03|-13.90
5388.00 | 2.15| 33.90 | 3553 |46.63|38.07| H | 47.15|38.59| 74.0 | 54.0 |-26.85|-15.41
5409.00 | 2.15| 33.90 | 3553 |48.63|4043| H | 49.15[40.95| 74.0 | 54.0 |-24.85|-13.05
5472.00 | 2.15| 33.90 | 3553 |48.16/39.28| H | 48.68 | 39.80| 74.0 | 54.0 |-25.32|-14.20
5536.00 | 2.25| 34.60 | 3554 |48.24|40.15| H | 4955 |41.46| 74.0 | 54.0 |-24.45|-12.54
5600.00 | 2.25| 34.60 | 3554 |48.69|39.61| H | 50.00 |40.92| 74.0 | 54.0 |-24.00/-13.08
5088.00 | 2.15| 33.90 | 3553 |50.22|43.69| V | 50.74 |44.21| 74.0 | 54.0 |-23.26| -9.79
5150.00 | 2.15| 33.90 | 3553 |62.15|48.63| V | 6267 |49.15| 74.0 | 54.0 |-11.33| -4.85
5152.00 | 2.15| 33.90 | 3553 |49.83|4255| V | 50.35|43.07| 74.0 | 54.0 |-23.65|-10.93
5249.60 | 2.15| 33.90 | 3553 |54.45|4495| V | 5497 |4547| 74.0 | 54.0 |-19.03| -8.53
5350.00 | 2.15| 33.90 | 3553 [62.34|49.07| V | 62.86 |49.59| 74.0 | 54.0 |-11.14| -441
547120 | 2.15| 33.90 | 3553 |55.96|4550| V | 56.48 |46.02| 74.0 | 54.0 |-17.52| -7.98
5536.00 | 2.25| 34.60 | 3554 |58.13|48.36| V | 59.44 |49.67| 74.0 | 54.0 |-14.56| -4.33
5537.60 | 2.25| 34.60 | 3554 |54.86|45.09| V | 56.17 |46.40| 74.0 | 54.0 |-17.83| -7.60
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SMT (A-antenna)
Conducted Band Edge M easur ement Result
Base Mode CH Lowest (Peak Mode)
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Base Mode CH Highest (Peak M ode)
% “RBW 1 MHz Marker 1 [T1 ]
*VBW 1 MHz -40.11 dBm
Ref 10 dBm *Att 20 dB *SWT 20 ms 5.351600000 GHz
10 Offset 4.3 dB Marker| 2 [T1 ]
) -43/41 dBm
| o/ ™ 5| 276240000 cHZ |[IEH
1 PK \\
view
\\\\ LVL
r-20 DT =21 [dBm M
PRN
1
| _40 ¥ -
%WWM [T Sy
| -50
I-60
-70
| -80
Fp
-90
Center 5.35 GHz 8 MHz/ Span 80 MHz
Date: 3.APR.2003 20:01:27
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Joymax (B-antenna)
Conducted Band Edge M easur ement Result
Base Mode CH Lowest (Peak Mode)
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Turbo Mode CH Highest (Peak M ode)
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Turbo Mode
SMT(A-antenna)
1.Conducted test
Erequenc Reading Ant. Emission Limit Line Margin
(el\q;IHz) (dBm) Gain (dBm) (dBm) (dBm)
y PK AV (dBi) PK AV PK AV PK AV
5087.92 -48.24 -57.80 35 -44.74 | -54.30 -21 -41 -23.74 -13.30
5148.08 -41.07 N/A 35 -37.57 N/A -21 -41 -16.57 N/A
5119.92 N/A -58.42 35 N/A -54.92 -21 -41 N/A -13.92
5150.00 N/A -59.79 35 N/A -56.29 -21 -41 N/A -15.29
5350.00 -44.03 -57.29 35 -40.53 | -53.79 -21 -41 -19.53 -12.79
5376.24 -46.99 -55.80 35 -53.49 | -52.30 -21 -41 -32.49 -11.30
5408.24 -47.46 -59.59 35 -43.96 | -56.09 -21 -41 -22.96 -12.09
2.Radiation test:
Operation Mode:  TX Low & High Mode(Turbo Mode) Test Date:: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Frequenc [Cable| Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact Pre&%mp- (dBuVv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)
(MHZz) | (dB) | (dB/m) (dB) PK | AV |(HA) PK | AV | PK | AV | PK | AV
5150.00 | 2.15| 33.90 | 35.53 |59.10|4550| H | 59.62 | 46.02| 74.0 | 54.0 |-14.38| -7.98
5350.00 | 2.15] 3390 | 35.53 |60.12|4759| H | 60.64 |48.11| 74.0 | 54.0 |-13.36| -5.89
5150.00 | 2.15| 33.90 | 35.53 |51.40|40.44| V | 51.92 |40.96| 74.0 | 54.0 [-22.08|-13.04
5350.00 | 2.15| 33.90 | 35.53 |50.00|40.00| V | 50.52 |4052| 74.0 | 54.0 |-23.48|-13.48
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Joymax(B-antenna)
1.Conducted test
Erequenc Reading Ant. Emission Limit Line Margin
(el\q;IHz) (dBm) Gain (dBm) (dBm) (dBm)
y PK AV (dBi) PK AV PK AV PK AV
5088.24 -48.06 -57.82 5 -43.06 | -52.82 -21 -41 -22.06 -11.82
5120.29 N/A -58.50 5 N/A -52.50 -21 -41 N/A -11.50
5148.10 -38.29 N/A 5 -33.29 N/A -21 -41 -12.29 N/A
5150.00 N/A -55.25 5 N/A -50.25 -21 -41 N/A -9.25
5350.00 -33.33 -48.70 5 -28.33 | -43.70 -21 -41 -7.33 -2.70
5375.92 N/A -51.87 5 N/A -46.87 -21 -41 N/A -5.87
5388.08 -40.55 N/A 5 -35.55 N/A -21 -41 -14.55 N/A
2.Radiation test:
Operation Mode: TX Low Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)
Frequenc [Cable| Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact Pfe&%mp- (dBuVv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)
(MHZz) | (dB) | (dB/m) (dB) PK | AV |(HA) PK | AV | PK | AV | PK | AV
5087.60 | 2.15| 33.90 | 35.53 |46.99|38.34| H | 4751|3886 | 74.0 | 54.0 |-26.49|-15.14
5088.00 | 2.15| 33.90 | 35.53 |47.70|38.37| H | 48.22 |38.89| 74.0 | 54.0 |-25.78|-15.11
5150.00 | 2.15| 33.90 | 35.53 |[50.91|39.22| H | 51.43 |39.74| 74.0 | 54.0 |-22.57(-14.26
5409.20 | 2.15| 33.90 | 35.53 |[48.69|40.06| H | 49.21 | 40.58 | 74.0 | 54.0 |-24.79(-13.42
5472.00 | 2.15| 33.90 | 35.53 |49.19(40.72| H | 49.71 |41.24 | 74.0 | 54.0 |-24.29|-12.76
5024.00 | 2.15| 33.90 | 35,53 |53.17|45.66| V | 53.69 |46.18| 74.0 | 54.0 [-20.31]| -7.82
5150.00 | 2.15| 33.90 | 35.53 |57.98|45.03| V | 5850 |4555| 74.0 | 54.0 |-15.50| -8.45
5152.00 | 2.15| 33.90 | 35.53 |49.95/41.85| V | 50.47 |42.37| 74.0 | 54.0 |-23.53|-11.63
5350.00 | 2.15| 33.90 | 35,53 |59.05|47.39| V | 5957 |47.91| 74.0 | 54.0 |-14.43| -6.09
5408.00 | 2.15| 33.90 | 35.53 |55.81|47.43| V | 56.33 |47.95| 74.0 | 54.0 |-17.67| -6.05
5472.00 | 2.15| 3390 | 35,53 |56.27|48.86| V | 56.79 |49.38| 74.0 | 54.0 |-17.21]| -4.62
5472.80 | 2.15| 3390 | 35,53 |56.09|49.71| V | 56.61 |50.23| 74.0 | 54.0 |-17.39| -3.77
5536.00 | 2.25| 34.60 | 35.54 |55.20(47.94| V | 56.51 |49.25| 74.0 | 54.0 |-17.49]| -4.75
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Turbo Mode CH Highest (Peak M ode)
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Joymax (B-antenna)
Conducted Band Edge M easur ement Result
Turbo Mode CH Lowest (Peak M ode)
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11. UNDESIRABLE EMISSION - CONDUCTED MEASUREMENT

D33
ILAC MRA

Conducted RF measurements of the transmitter output were made at the band edges and the

adjacent restricted bands.

Also, conducted RF measurements of the transmitter output over the 30 MHz to 40 GHz band
were made in order to identify any spurious signals that require further investigation or
measurements on the radiated emissions site.

11.1 Test setup

EUT

Spectrum
Anayzer

The EUT was connected to a power meter through a 50Q RF cable.

11.2 Measurement Procedure
1. Placethe EUT on thetable and set it in transmitting mode.
2.  Removethe antennafrom the EUT and then connect alow |loss RF cable from the antenna port to

spectrum.

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

highest channdls.

11.3 Measurement Equipment Used:

EQUIPMENT
Q MFR Mode No. Serial No. [LAST CAL.| Cal.Due
TYPE
Spectrum Analyzer Advantest R3182 110600647 11/16/2002 | 11/15/2003
Spectrum Analyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
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12. UNDESIRABLE EMISSION - RADIATED MEASUREMENT

121 Standard Applicable
(2) For transmitters operating in the 5.15-5.35 GHz band:  all emissions outside of the 5.15-5.35
GHz band shall not exceed an EIRP of -27dBm / MHz.

(2) Unwanted emissions below 1 GHz must comply with the general field strength limits set forth
in 815.209. Further, any U-NII devices using an AC power line are required to comply aso with
the conducted limits set forth in 815.207.

(3) The provisions of §815.205 apply to intentiona radiators operating under this section.

§15.205- RESTRICTED BANDS OF OPERATIONS
(a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

MHz MHz MHz GHz
0.090- 0.110 16.42 - 16.423 399.9 - 410 45-515
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735 - 2.1905 16.80425 - 16.80475 960 - 1240 7.25-7.75
4.125-4.128 25.5- 25.67 1300 - 1427 8.025-8.5
417725 - 4.17775 37.5-38.25 1435 - 1626.5 9.0-9.2
4.20725 - 4.20775 73-74.6 1645.5 - 1646.5 9.3-95
6.215- 6.218 74.8-75.2 1660 - 1710 10.6-12.7
6.26775 - 6.26825 108-121.94 1718.8-1722.2 13.25-134
6.31175 - 6.31225 123- 138 2200 - 2300 14.47 - 145
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35- 16.2
8.362 - 8.366 156.52475 - 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.52525 2655 - 2900 22.01-23.12
8.41425 - 8.41475 156.7 - 156.9 3260 - 3267 23.6-24.0
12.29 - 12.293 162.0125 - 167.17 3332 - 3339 31.2-31.8
12.51975 - 12.52025 167.72-173.2 3345.8 - 3358 36.43 - 36.5
1257675 - 12.57725 240 - 285 3600 - 4400 A
13.36- 1341 322 -335.4

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.
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2 Above 38.6

(b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing
within these frequency bands shall not exceed the limits shown in Section 15.209. At
frequencies equal to or less than 1000 MHz, compliance with the limits in Section 15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak
detector. Above 1000 MHz, compliance with the emission limits in Section 15.209 shall be
demonstrated based on the average value of the measured emissions. The provisions in
Section 15.35 apply to these measurements.

§15.209- RADIATED EMISSION LIMITS: GENERAL REQUIREMENTS

FCC PART 15.209
MEASURING DISTANCE OF 3METER
FREQUENCY RANGE FIELD STRENGTH FIELD STRENGTH
(MH?2) (Microvoltdm) (dBuV/m)
30-88 100 40
88-216 150 435
216-960 200 46
Above 960 500 54

122 EUT Setup

1. The radiated emission tests were performed in the 3 meter open-test site, using the setup in
accordance with the ANSI C63.4-2000.

2. The EUT was plug-in the host Notebook via PCMCIA port. The host Notebook system was
placed on the center of the back edge on the test table. The peripherals like printer, K/B,
and mouse were placed on the side of the host Notebook system. The rear of the EUT and
peripherals 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 peripherals was 10 centimeters.

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

1. The EUT was placed on aturn table which is 0.8m above ground plane.

2. Theturntable shall rotate 360 degrees to determine the position of maximum emission level.

3. EUT is set 3m away from the receiving antenna which varied from 1m to 4m to find out the
highest emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And aso, each emission was to be maximized by changing the polarization of receiving
antenna both horizontal and vertical.

6. Repeat above procedures until al frequency measured were complete.

12.4 Test SET-UP (Block Diagram of Configuration)

(A) Radiated Emission Test Set-Up, Frequency Below 1000MHz

— |
‘«— M —p
Turntable

1mto 4m
\ |EuT
Spectrum | T T NI
. —
Coaxid CabI:e

Ground Plane

(B) Radiated Emission Test Set-UP Frequency Over 1 GHz

w
3

Turntable

EUT -
Test

1m |1Imtodm |:| Receiver

re—— e
Ground Plane Coaxia Cable
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12.5 Measurement Equipment Used:
Open Area Test Site# 3
EQUIPMENT MODEL SERIAL LAST
MFR 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 | 11/15/2003
Spectrum Analyzer SRCO,:\I,E,)E I;&Z 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 | 03/03/2003 | 03/02/2004
Bi-log Antenna SCHWAZBECK | VULB9163 145 07/06/2002 | 07/05/2003
Turn Table EMCO 2081-1.21 9709-1885 NCR N.CR
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.CR NCR
Site NSA C&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

Factor Calculation

The Factor is calculated by adding the Antenna Factor and Cable Factor and subtracting the
Amplifier Gain and Duty Cycle Correction Factor(if any) from the measured reading. The basc equation
with asample calculation is as follows:

F=AF +CL -

AG

Where  F = Factor

CL = Cable Attenuation Factor (Cable
Loss)

AF = Antenna Factor

AG = Amplifier Gain
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EIRP CALCULATIONS

Given
E =V(@0*P*G) /d
where
E = Field Strength in Volts/ meter P = Power in watts
G = Numeric antennagain d = distance in meters

Rearranging terms yields:

P*G=(d* E)~2/30

Converting to the logarithmic form and changing to units of mwW and uV/m, using:

P (mW) = P (W) / 1000 and
E (uV/m) = E (V/m) / 1000000

yields

10log(P* G)=10log(d™2) + 10log(E™2) —101log (30) —101log (10" 9)
=20log (d) + 20 log (E) — 104.77

In this logarithmic form
10log (P* G) isPG indBm and
20log (E) isEindBuV/m

Since EIRP = P * G, then at a specification distance of 3 meters, the EIRP in terms of field strength
is:

EIRP (dBm) =P* G (dBm) = E (dBuV/m) —95.2

E(dBuV/m)(Average limit)=EIRP+95.2=-27+95.2=68.2dBuV/m

E(dBuV/m)(Peak limit)=68.2+20=88.2dBuV/m

12.6 Measurement Result
Refer to attach tabular data sheets.
NOTE:
The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 100kHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.
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Radiated Spurious Emission M easurement Result (below 1GHZz)

Operation Mode: TX Mode Test Date : Mar. 07 2003

Temperature : 26 Test By: Robin

Humidity : 60 % Pol: Ver./Hor

Frequency| Ant. Pol. Dl\e/lt g((:jtgr Reading Factor ET::ZIO” Limit(3m) Margin

(MHz) (H/V) (PK/QP) (dBuVv) (dB) (dBuV) (dBuV/m) (dB)
32.70 H PK 35.26 -1.18 34.08 40.0 -5.92
40.26 H PK 37.45 -4.08 33.37 40.0 -6.63
48.36 H PK 36.54 -7.73 28.81 40.0 -11.19
78.06 H PK 42.07 -17.84 24.23 40.0 -15.77
159.60 H PK 41.28 -17.59 23.69 435 -19.81
273.54 H PK 43.84 -13.29 30.55 46.0 -15.45
280.02 H PK 44,91 -13.34 31.57 46.0 -14.43
311.20 H PK 46.04 -12.33 33.71 46.0 -12.29
337.80 H PK 45.22 -11.49 33.73 46.0 -12.27
370.00 H PK 47.25 -10.88 36.37 46.0 -9.63
377.00 H PK 47.61 -10.64 36.97 46.0 -9.03
553.40 H PK 44.05 -7.64 36.41 46.0 -9.59
931.40 H PK 40.95 -3.28 37.67 46.0 -8.33
32.70 V PK 32.65 -1.18 31.47 40.0 -8.53
54.30 V PK 36.93 -5.52 3141 40.0 -8.59
78.06 V PK 44.54 -18.00 26.54 40.0 -13.46
84.54 V PK 41.15 -18.82 22.33 40.0 -17.67
120.18 V PK 40.97 -17.88 23.09 435 -20.41
280.02 V PK 44.07 -13.34 30.73 46.0 -15.27
311.20 V PK 43.90 -12.33 31.57 46.0 -14.43
344.80 V PK 46.80 -11.18 35.62 46.0 -10.38
370.00 V PK 49.82 -10.88 38.94 46.0 -7.06
377.00 V PK 49.88 -10.64 39.24 46.0 -6.76
697.60 V PK 41.58 -5.78 35.80 46.0 -10.20
930.00 V PK 36.87 -3.31 33.56 46.0 -12.44
Remark

(1) Measuring frequencies from 30 MHz to the 1GHz

(2) Radiated emissions measured in frequency range from 30 MHz to 1000MHz were made with
an instrument using Peak detector mode.

(3) Datas of measurement within this frequency range shown “
reading of emissions are attenuated more than 20dB beow the permissible limits or the fied

(5) Emission level = Reading value + Factor

srength istoo smdl to be measured.
(4) ThelF bandwidth of SPA between 30MHz to 1GHz was 100KHz.

- " in the table above means the
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Operation Mode: TX Low Mode Test Date: April 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Cable! Ant. Reading ANT. Emission Limit Line Margin
Frequency | "o 7| paet | PrE-@amp. (dBuv) POL.| (dBuV/m) (dBuv/m) (dBuv/m)
(MH2) (dB) | (dB/m) (dB) PK AV |(HN)| PK AV PK AV PK AV
5150.00 | 2.15| 33.90 | 3553 |60.14|4298| H | 60.66 |43.50| 74.0 | 54.0 |-13.34|-10.50
5185.40 | 2.15| 33.90 | 3553 [101.19/93.05| H |101.71|93.57
5376.80 | 2.15| 33.90 | 3553 |55.40|46.08| H | 5592 |46.60| 74.0 | 54.0 |-18.08| -7.40
10359.60 | 3.21 | 38.40 | 35.87 |46.56(36.39| H | 52.30 | 42.13| 88.2 | 68.2 |-35.90|-26.07
15540.20 | 3.79 | 38.40 | 35.36 |48.51|37.63| H | 55.34 |44.46| 74.0 | 54.0 |-18.66| -9.54
5150.00 | 2.15| 33.90 | 3553 |50.99|40.21| V | 5151 |40.73| 74.0 | 54.0 |-22.49|-13.27
5187.20 | 2.15| 33.90 | 3553 [90.22|82.25| V | 90.74 | 82.77
10359.60 | 3.21 | 38.40 | 35.87 |46.74|(36.50| V | 5248 |42.24| 88.2 | 68.2 |-35.72|-25.96
15540.60 | 3.79 | 38.40 | 35.36 [49.19|37.48| V | 56.02 |44.31| 74.0 | 54.0 |-17.98| -9.69

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamenta frequency.

(2) Datas of messurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the field
srength istoo smdl to be measured.

(3) Radiated emissions measured in frequency aove 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1M Hz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reeading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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Radiated Spurious Emission M easurement Result (Above 1GHz)
Operation Mode: TX Mid Mode Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Cable! Ant. Reading ANT. Emission Limit Line Margin
Fr(e|\(/1|l|J-|en)Cy loss | Eact Pf(eagf;p- (dBuv) POL.| (dBuV/m) (dBuV/m) (dBuv/m)
z

(dB) | (dB/m) PK | AV || PK | AV | PK | AV | PK | AV

5243.60 | 2.15| 33.90 | 3553 |101.34/92.93| H |101.86|93.45
5308.40 | 2.15| 33.90 | 35.53 |55.22|45.87 55.74 1 46.39| 74.0 | 54.0 |-18.26| -7.61
10481.00| 3.21 | 3840 | 35.87 |47.38|36.18 53.12 1 41.92| 88.2 | 68.2 |-35.08|-26.28
15720.00 | 3.79 | 38.40 | 35.36 |47.93|37.29 54.76 | 44.12| 74.0 | 54.0 |-19.24| -9.88
5234.60 | 2.15| 33.90 | 35.53 |88.30|80.08 88.82 | 80.60
10486.00 | 3.21 | 38.40 | 35.87 |46.49|35.81 52.23 | 41.55| 88.2 | 68.2 |-35.97|-26.65
15720.00 | 3.79 | 38.40 | 35.36 |48.28|37.33 55.11 | 44.16| 74.0 | 54.0 |-18.89| -9.84

< KK |T|T|T

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of messurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the field
srength istoo smdl to be measured.

(3) Radiated emissions measured in frequency aove 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pegk Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX Mid (5260MHz)Mode Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact |PT€@MP|  (dBuv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)

(MH2) | @B)|@eim)| @B [pc | av (HNV)| PK | AV | PK | AV | PK | AV

5265.40 | 2.15| 33.90 | 3553 [104.24/95.98| H |104.76| 96.50
532840 | 2.15| 33.90 | 35.53 |56.66 | 48.10 57.18 | 48.62| 74.0 | 54.0 |-16.82| -5.38
10522.40| 3.04 | 38.40 | 35.67 |47.19|37.08 52.96 | 42.85| 88.2 | 68.2 |-35.24|-25.35
15780.00 | 3.79| 38.40 | 3536 |49.71|37.78 56.54 1 44.61| 74.0 | 54.0 |-17.46| -9.39
5256.40 | 2.15] 33.90 | 35.53 |90.69 | 82.18 91.21 | 82.70
10518.80| 3.04 | 38.40 | 35.67 |49.85|37.41 55.62 | 43.18| 88.2 | 68.2 |-32.58|-25.02
15780.00| 3.79| 3840 | 3536 |48.19|37.64 55.02 | 44.47| 74.0 | 54.0 |-18.98] -9.53

< KK |T|T|T

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX High Mode Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact |F7€@MP|  (dBuv) |POL.| (dBuV/m) (dBuv/m) | (dBuV/m)

(MH2) | @B)|@eim)| @B [pc | av (HNV)| PK | AV | PK | AV | PK | AV

5235.60 | 2.15| 33.90 | 3553 [105.65/97.15| H |106.17|97.67
5350.00 | 2.15| 33.90 | 35.53 |64.56|48.72 65.08 | 49.24| 74.0 | 54.0 | -8.92 | -4.76
10639.60 | 3.04 | 38.40 | 35.67 |47.30|36.97 53.07 | 42.74| 74.0 | 54.0 |-20.93|-11.26
15960.20 | 3.79 | 38.40 | 3536 |48.24|37.54 55.07 | 44.37| 74.0 | 54.0 |-18.93] -9.63
5323.60 | 2.15| 33.90 | 35.53 |88.42|80.45 88.94 | 80.97
5350.00 | 2.15] 33.90 | 35.53 |48.68|36.97 49.20 | 37.49| 74.0 | 54.0 |-24.80|-16.51
10640.20 | 3.04 | 38.40 | 35.67 |46.43|36.19 52.20 141.96| 74.0 | 54.0 |-21.80|-12.04
15960.20| 3.79| 38.40 | 35.36 |48.35|37.57 55.18 1 44.40| 74.0 | 54.0 |-18.82]| -9.60

< K K| K |xT|T |

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Peek Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 >
0363
ILAC MRA
Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX Low Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact |PT€@MP|  (dBuv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)

(MH2) | @B)|@eim)| @B [pc | av (HNV)| PK | AV | PK | AV | PK | AV

5150.00 | 2.15| 33.90 | 3553 [59.10/4550| H | 59.62 |46.02| 74.0 | 54.0 |-14.38| -7.98
5244.20 | 2.15| 33.90 | 35.53 |100.56| 92.01 101.08 | 92.53
10429.60 | 3.21 | 3840 | 35.87 |46.57|35.85 52.31 |41.59| 74.0 | 54.0 |-21.69]-12.41
15630.00 | 3.79| 38.40 | 3536 |47.98|37.82 54.81 | 44.65| 88.2 | 68.2 |-33.39|-23.55
5150.00 | 2.15| 33.90 | 35.53 |51.40|40.44 51.92 1 40.96| 74.0 | 54.0 |-22.08|-13.04
5199.20 | 2.15] 33.90 | 3553 |89.44 8141 89.96 | 81.93
10422.40| 3.21 | 38.40 | 35.87 |46.34|35.77 52.08 |41.51| 74.0 | 54.0 |-21.92|-12.49
15630.00 | 3.79| 38.40 | 3536 |47.70|37.73 54.53 | 44.56 | 88.2 | 68.2 |-33.67|-23.64

< K K| K |xT|T |

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Peek Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.

(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 >
0363
ILAC MRA
Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX Mid Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact |PT€@MP|  (dBuv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)

(MH2) | @B)|@eim)| @B [pc | av (HNV)| PK | AV | PK | AV | PK | AV

5255.00 | 2.15| 33.90 | 3553 [104.71/95.92| H |105.23| 96.44
5316.20 | 2.15| 33.90 | 35.53 |57.32|48.07 57.84 14859 | 74.0 | 54.0 |-16.16| -5.41
5373.80 | 2.15| 33.90 | 3553 |56.62|45.92 57.14 1 46.44| 74.0 | 54.0 |-16.86| -7.56
10502.00 | 3.04 | 38.40 | 35.67 |45.40|34.96 51.17 | 40.73| 88.2 | 68.2 |-37.03|-27.47
15750.00 | 3.79| 38.40 | 35.36 |47.85|37.39 54.68 | 44.22| 74.0 | 54.0 |-19.32| -9.78
5253.20 | 2.15] 33.90 | 35.53 |90.63|82.47 91.15 | 82.99
10502.00 | 3.04 | 38.40 | 35.67 |44.40|33.96 50.17 | 39.73| 88.2 | 68.2 |-38.03|-28.47
15750.00| 3.79| 38.40 | 35.36 |46.85]36.39 53.68 | 43.22| 74.0 | 54.0 |-20.32|-10.78

< K IK|ZT |||

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 *J>
0363
ILAC MRA
Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX High Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: SMT (A-antenna)
Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin
y loss | Fact |F7€@MP|  (dBuv) |POL.| (dBuV/m) (dBuv/m) | (dBuV/m)

(MH2) | @B)|@eim)| @B [pc | av (HNV)| PK | AV | PK | AV | PK | AV

5297.20 | 2.15| 33.90 | 3553 [101.19/93.92| H [101.71]|94.44
5350.00 | 2.15| 33.90 | 35.53 |60.12|47.59 60.64 | 48.11| 74.0 | 54.0 |-13.36| -5.89
10582.00 | 3.04 | 3840 | 35.67 |46.70|35.84 52.47 |41.61| 88.2 | 68.2 |-35.73|-26.59
15870.00 | 3.79| 38.40 | 35.36 |47.39|37.47 54.22 1 44.30| 74.0 | 54.0 |-19.78| -9.70
5288.20 | 2.15| 33.90 | 35.53 |88.12 | 80.64 88.64 | 81.16
5350.00 | 2.15| 33.90 | 35.53 |50.00 | 40.00 50.52 1 40.52| 74.0 | 54.0 |-23.48|-13.48
10580.80 | 3.04 | 38.40 | 35.67 |47.34|36.55 53.11 | 42.32| 88.2 | 68.2 |-35.09|-25.88
15870.40| 3.79| 38.40 | 35.36 |48.64|37.46 55.47 144.29| 74.0 | 54.0 |-18.53| -9.71

< K K| K |xT|T |

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Peek Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.

(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 >
(LA WA

Radiated Spurious Emission Measurement Result (Above 1GHz)
Operation Mode: TX Low Mode Test Date: April 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact |PT€@MP|  (dBuv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)

(MHZz) | (dB) | (dB/m) (dB) PK | AV |(H/v)] PK | AV | PK | AV | PK | AV
5087.60 | 2.15| 33.90 | 3553 |48.25|39.15| H |48.77 |39.67 | 74.0 | 54.0 |-25.23|-14.33
5150.00 | 2.15| 33.90 | 3553 |54.86|41.79| H |55.38 |42.31| 74.0 | 54.0 |-18.62|-11.69
5184.80 | 2.15| 3390 | 3553 |93.71|8552| H | 94.23 | 86.04

5409.00 | 2.15| 33.90 | 3553 |48.63|40.43| H | 49.15|40.95| 74.0 | 54.0 |-24.85|-13.05
10359.60| 3.21 | 38.40 | 35.87 |[46.56|36.39| H | 52.30 | 42.13| 88.2 | 68.2 |-35.90|-26.07
15540.20 | 3.79| 3840 | 35.36 |48.51|37.63| H | 55.34 |44.46| 74.0 | 54.0 |-18.66| -9.54
5088.00 | 2.15| 33.90 | 3553 |50.22|43.69| V | 50.74 |44.21| 74.0 | 54.0 |-23.26| -9.79
5150.00 | 2.15| 33.90 | 3553 |62.15|48.63| V | 6267 |49.15| 74.0 | 54.0 |-11.33| -4.85
5184.40 | 2.15| 33.90 | 3553 [101.09/93.05| V |101.61|93.57

5249.60 | 2.15| 33.90 | 3553 |54.45|4495| V | 5497 |4547| 74.0 | 54.0 |-19.03| -8.53
547120 | 2.15| 33.90 | 3553 |55.96|4550| V | 56.48 |46.02| 74.0 | 54.0 |-17.52| -7.98
5537.60 | 2.25| 34.60 | 3554 |54.86|45.09| V | 56.17 |46.40| 74.0 | 54.0 |-17.83| -7.60
10359.60 | 3.21 | 38.40 | 35.87 |46.74|36.50| V | 5248 |42.24| 88.2 | 68.2 |-35.72|-25.96
15540.60 | 3.79 | 3840 | 35.36 [49.19|37.48| V | 56.02 |44.31| 74.0 | 54.0 |-17.98| -9.69

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pegk Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cable|oss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 >
LAC WA

Radiated Spurious Emission M easurement Result (Above 1GHZz)
Operation Mode: TX Mid Mode Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact |PT€@MP|  (dBuv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)

(MHZz) | (dB) | (dB/m) (dB) PK | AV |(H/v)] PK | AV | PK | AV | PK | AV
5151.80 | 2.15| 33.90 | 3553 |46.56|38.42| H | 47.08 | 38.94| 74.0 | 54.0 |-26.92|-15.06
524520 | 2.15| 33.90 | 3553 [93.75|84.75| H | 94.27 | 85.27

5303.20 | 2.15| 33.90 | 3553 |47.41|37.67| H | 4793 |38.19| 74.0 | 54.0 |-26.07|-15.81
5498.80 | 2.15| 33.90 | 3553 |48.32|40.33| H | 48.84 |40.85| 74.0 | 54.0 |-25.16/-13.15
10481.00| 3.21| 38.40 | 35.87 |47.38|/36.18| H | 53.12 |41.92| 88.2 | 68.2 |-35.08|-26.28
15720.00| 3.79| 3840 | 35.36 [47.93|37.29| H | 54.76 |44.12| 74.0 | 54.0 |-19.24| -9.88
5024.40 | 2.15| 33.90 | 3553 |51.59|4265| V | 5211 |43.17| 74.0 | 54.0 |-21.89/-10.83
5242.64 | 2.15| 33.90 | 3553 [101.20/93.30| V |101.72|93.82

5408.08 | 2.15| 33.90 | 3553 |55.87|48.44| V |56.39 |48.96| 74.0 | 54.0 |-17.61| -5.04
5473.20 | 2.15| 33.90 | 3553 |56.85|47.06| V | 57.37 |47.58| 74.0 | 54.0 |-16.63| -6.42
10486.00 | 3.21| 3840 | 35.87 |46.49|35.81| V | 5223 |41.55| 88.2 | 68.2 |-35.97|-26.65
15720.00 | 3.79| 3840 | 35.36 |48.28|37.33| V | 5511 |44.16| 74.0 | 54.0 |-18.89| -9.84

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smdl to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableoss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 *J>
e

Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX Mid (5260MHz)Mode Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact | '€@MP-| (dBuv) |POL.| (dBuv/m) | (dBuv/m) | (dBuV/m)

(MH2) | (dB) | (dB/m) (@B) "ok T Av (HNV) PK | AV | PK | AV | PK | AV
5024.00 | 2.15| 33.90 | 3553 |46.69|36.25| H | 47.21 |36.77| 74.0 | 54.0 |-26.79|-17.23
5088.00 | 2.15| 33.90 | 3553 |45.72|36.86| H | 46.24 |37.38| 74.0 | 54.0 |-27.76|-16.62
5268.00 | 2.15| 3390 | 3553 |93.37(86.12| H | 93.89 | 86.64

5330.00 | 2.15| 33.90 | 3553 |47.70[37.90| H |48.22 3842 | 740 | 54.0 |-25.78|-15.58
5408.00 | 2.15| 33.90 | 3553 |47.53]139.34| H |48.05|39.86| 74.0 | 54.0 |-25.95|-14.14
5472.00 | 2.15| 3390 | 3553 |47.60[39.81| H |48.12 |40.33| 74.0 | 54.0 |-25.88|-13.67
10522.40| 3.04 | 38.40 | 3567 [47.19|37.08| H | 5296 |42.85| 88.2 | 68.2 |-35.24|-25.35
15780.00| 3.79 | 38.40 | 3536 [49.71|37.78| H |56.54 |44.61| 74.0 | 54.0 |-17.46| -9.39
5024.16 | 2.15| 33.90 | 3553 |51.76|44.70| V | 5228 |45.22| 74.0 | 54.0 |-21.72| -8.78
5263.52 | 2.15| 33.90 | 35.53 |104.50/96.00| V [105.02|96.52

533040 | 2.15| 33.90 | 3553 |55.25|46.43| V | 55.77 |46.95| 74.0 | 54.0 |-18.23| -7.05
5472.96 | 2.15| 3390 | 3553 |57.02|49.95| V |57.54 5047 | 740 | 54.0 |-16.46| -3.53
10518.80| 3.04 | 38.40 | 35.67 [49.85/3741| V |55.62 |43.18| 88.2 | 68.2 |-32.58|-25.02
15780.00| 3.79 | 38.40 | 35.36 |[48.19|37.64| V |55.02 |44.47| 74.0 | 54.0 |-18.98| -9.53

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smdl to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Peek Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableoss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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REPORT NO: 030046-RF-ID ID: KA22002080002-2 DATE: April 07, 2003 *J>
e

Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX High Mode Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact | '€@MP-| (dBuv) |POL.| (dBuv/m) | (dBuv/m) | (dBuV/m)

(MH2) | (dB) | (dB/m) (@B) "ok T Av (HNV) PK | AV | PK | AV | PK | AV
5152.00 | 2.15| 33.90 | 3553 |44.67|36.08] H | 45.19 |36.60| 74.0 | 54.0 |-28.81|-17.40
5324.00 | 2.15| 33.90 | 3553 [92.90|84.89| H | 9342 | 8541

5350.00 | 2.15| 33.90 | 3553 |54.45|39.58| H | 54.97 |40.10| 74.0 | 54.0 |-19.03|-13.90
5388.00 | 2.15| 33.90 | 3553 |46.63|38.07| H | 47.15|3859| 74.0 | 54.0 |-26.85|-15.41
5472.00 | 2.15| 3390 | 3553 |48.16]/39.28| H | 48.68 |39.80| 74.0 | 54.0 |-25.32|-14.20
5536.00 | 2.25| 34.60 | 3554 [48.24140.15| H | 49.55 |41.46| 74.0 | 54.0 |-24.45|-12.54
5600.00 | 2.25| 34.60 | 3554 [48.69/39.61| H | 50.00 |40.92| 74.0 | 54.0 |-24.00|-13.08
10639.60 | 3.04 | 38.40 | 35.67 |[47.30/36.97| H | 53.07 |42.74| 74.0 | 54.0 |-20.93|-11.26
15960.20| 3.79 | 38.40 | 3536 |48.24|3754| H |55.07 |44.37| 74.0 | 54.0 |-18.93| -9.63
5152.00 | 2.15| 33.90 | 3553 [49.83|4255| V |50.35|43.07| 74.0 | 54.0 |-23.65|-10.93
5325.80 | 2.15| 33.90 | 35,53 |101.85/93.82| V [102.37|94.34

5350.00 | 2.15| 33.90 | 3553 |62.34|49.07| V |62.86|4959| 740 | 54.0 |-11.14| -4.41
5536.00 | 2.25| 34.60 | 3554 |58.13|48.36| V |59.44 |49.67| 74.0 | 54.0 |-14.56| -4.33
10640.20| 3.04 | 38.40 | 35.67 |46.43|36.19| V | 5220 |41.96| 74.0 | 54.0 |-21.80|-12.04
15960.20| 3.79 | 38.40 | 35.36 |[48.35|37.57| V | 5518 |44.40| 74.0 | 54.0 |-18.82| -9.60

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the field
srength istoo smdl to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reeading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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(LA WA

Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX Low Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact | '€@MP-| (dBuv) |POL.| (dBuv/m) | (dBuv/m) | (dBuV/m)

(MH2) | (dB) | (dB/m) (@B) "ok T Av (HNV) PK | AV | PK | AV | PK | AV
5087.60 | 2.15| 33.90 | 3553 [46.99|38.34| H | 4751 |38.86| 74.0 | 54.0 |-26.49|-15.14
5150.00 | 2.15| 33.90 | 3553 |50.91|39.22| H |51.43|39.74| 74.0 | 54.0 |-22.57|-14.26
5204.00 | 2.15| 33.90 | 3553 |91.23|83.63| H | 91.75|84.15

5409.20 | 2.15| 33.90 | 3553 |48.69|40.06| H | 49.21 |40.58| 74.0 | 54.0 |-24.79|-13.42
10429.60| 3.21 | 38.40 | 3587 [46.57|3585| H | 5231|4159 88.2 | 68.2 |-35.89|-26.61
15630.00| 3.79 | 38.40 | 3536 |[47.98|37.82| H |54.81 |44.65| 74.0 | 54.0 |-19.19| -9.35
5024.00 | 2.15| 33.90 | 3553 |53.17|45.66| V |53.69 46.18| 74.0 | 54.0 |-20.31| -7.82
5150.00 | 2.15| 33.90 | 3553 |57.98|45.03| V |5850 |4555| 74.0 | 54.0 |-15.50| -8.45
5216.00 | 2.15| 33.90 | 3553 |98.54|90.60| V |99.06 |91.12

5408.00 | 2.15| 33.90 | 3553 |55.81|4743| V |56.33|47.95| 74.0 | 54.0 |-17.67| -6.05
5472.80 | 2.15| 3390 | 3553 |56.09/49.71| V |56.61 |50.23| 74.0 | 54.0 |-17.39| -3.77
10422.40| 3.21 | 38.40 | 3587 [46.34|3577| V |52.08 |41.51| 88.2 | 68.2 |-36.12|-26.69
15630.00| 3.79 | 38.40 | 35.36 |47.70|37.73| V | 5453|4456 | 74.0 | 54.0 |-19.47| -9.44

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.

(5) Emission(dBuV/m)=Reading(dBuV)+Cableloss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX Mid Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable] Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact | '€@MP-| (dBuv) |POL.| (dBuv/m) | (dBuv/m) | (dBuV/m)

(MH2) | (dB) | (dB/m) (@B) "ok T Av (HNV) PK | AV | PK | AV | PK | AV
5087.00 | 2.15| 33.90 | 3553 |47.25|39.88| H | 47.77 |40.40| 74.0 | 54.0 |-26.23|-13.60
5262.00 | 2.15| 33.90 | 3553 |90.48|82.14| H | 91.00 | 82.66

5409.00 | 2.15| 33.90 | 3553 [47.93|40.63| H | 4845 |41.15| 74.0 | 54.0 |-25.55|-12.85
5473.00 | 2.15| 33.90 | 3553 |48.87|4152| H |49.39 |42.04| 74.0 | 54.0 |-24.61|-11.96
10502.00| 3.04 | 38.40 | 35.67 [4540/3496| H |51.17 |40.73| 71.0 | 62.7 |-19.83|-21.93
15750.00| 3.79 | 38.40 | 3536 |[47.85/37.39| H | 54.68 |44.22| 88.2 | 68.2 |-33.52|-23.98
5024.00 | 2.15| 33.90 | 3553 |5147|4521| V |51.99 45.73| 740 | 54.0 |-22.01| -8.27
5088.00 | 2.15| 33.90 | 3553 |50.08|43.64| V |50.60 |44.16| 74.0 | 54.0 |-23.40| -9.84
5261.00 | 2.15| 3390 | 3553 |[99.29/91.18| V |99.81 |91.70

5409.00 | 2.15| 33.90 | 3553 |55.97|48.63| V |56.49 |49.15| 74.0 | 54.0 |-17.51| -4.85
5473.00 | 2.15| 3390 | 3553 |57.05/50.29| V |5757|50.81| 740 | 54.0 |-16.43| -3.19
10502.00| 3.04 | 38.40 | 35.67 |[44.40|3396| V |50.17 |39.73| 88.2 | 68.2 |-38.03|-28.47
15750.00| 3.79 | 38.40 | 35.36 |[46.85/36.39| V | 53.68 |43.22| 74.0 | 54.0 |-20.32|-10.78

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Peek Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 1IMHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
(5) Emission(dBuV/m)=Reading(dBuV)+Cableoss(dB)+Ant.Fact.(dB/m)-Pre-amp.(dB)
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Radiated Spurious Emission M easurement Result (Above 1GH?z)
Operation Mode: TX High Mode(Turbo Mode)  Test Date: Mar. 07 2003
Temperature : 26 Test By: James
Humidity : 60 % Pol: Ver./Hor
Test antenna: Joymax (B-antenna)

Frequenc [Cable| Ant. Reading |ANT.| Emission Limit Line Margin

y loss | Fact |PT€@MP|  (dBuv) |POL.| (dBuV/m) (dBuV/m) (dBuV/m)

(MHZz) | (dB) | (dB/m) (dB) PK | AV |(H/v)] PK | AV | PK | AV | PK | AV
5088.00 | 2.15| 33.90 | 3553 |47.70|38.37| H |48.22|38.89| 74.0 | 54.0 |-25.78|-15.11
5280.00 | 2.15| 33.90 | 3553 |91.08|83.14| H | 91.60 | 83.66

5472.00 | 2.15| 33.90 | 3553 [49.19|40.72| H | 49.71 |41.24| 74.0 | 54.0 |-24.29|-12.76
10582.00 | 3.04 | 38.40 | 35.67 |46.70|35.84| H | 5247 |41.61| 88.2 | 68.2 |-35.73|-26.59
15870.00 | 3.79| 3840 | 35.36 |47.39|37.47| H | 54.22 |144.30| 74.0 | 54.0 |-19.78| -9.70
5152.00 | 2.15| 33.90 | 3553 |49.95/41.85| V | 5047 |42.37| 74.0 | 54.0 |-23.53|-11.63
5304.00 | 2.15| 33.90 | 3553 [99.34|/91.67| V | 99.86 | 92.19

5350.00 | 2.15| 33.90 | 3553 |59.05|/47.39| V | 5957 |47.91| 74.0 | 54.0 |-14.43| -6.09
5472.00 | 2.15| 33.90 | 3553 |56.27|48.86| V | 56.79 |49.38| 74.0 | 54.0 |-17.21| -4.62
5536.00 | 2.25| 34.60 | 3554 |55.20|47.94| V |56.51 |[49.25| 74.0 | 54.0 |-17.49| -4.75
10580.80 | 3.04 | 38.40 | 35.67 |47.34|36.55| V | 53.11 |42.32| 88.2 | 68.2 |-35.09/-25.88
15870.40 | 3.79 | 38.40 | 35.36 [48.64|37.46| V | 5547 |44.29| 74.0 | 54.0 |-18.53| -9.71

Remark
(1) Measuring frequencies from 1 GHz to the 10th harmonic of highest fundamentd frequency.

(2) Datas of measurement within this frequency range shown “ - ” in the table above means the
reading of emissons are attenuated more than 20dB below the permissible limits or the fied
srength istoo smal to be measured.

(3) Radiated emissions measured in frequency above 1000MHz were made with an instrument
using Peak detector mode and average detector mode of the emission shown in Emission.

(4) Spectrum Pesk Setting 1GHz- 40GHz, RBW=1MHz, VBW= 1MHz, Sweep time= 200 ms.
Spectrum AV Setting 1GHz- 40GHz, RBW= 1MHz, VBW= 10Hz, Sweep time= 200 ms.
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13. TRANSMISSION IN THE ABSENCE OF DATA

13.1 Standard Applicable
The device shall automatically discontinue transmission in case of either absence of information

to transmit or operational faillure. These provisions are not intended to preclude the
transmission of control or signalling information or the use of repetitive codes used by certain
digital technologies to complete frame or burst intervals. Applicants shall include in their
application for equipment authorization a description of how this requirement is met.

13.2 Result:
No non-compliance noted:

Refer to the theory of operation.
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14. FREQUENCY STABILITY

14.1 Standard Applicable
Manufacturers of U-NII devices are responsible for ensuring frequency stability such that an
emission is maintained within the band of operation under all conditions of normal operation as
specified in the users manual.

14.2 Result:
No non-compliance noted:

Referring to the theory of operation, the crystal used to set the frequency has a temperature
coefficient of +/- 20 ppm. For a transmitter fundamental frequency of 5.35 GHz, this corresponds to
+/- 107 kHz.

During band edge testing, it is determined that the smallest margin (along the frequency axis) to the
band edge occurred at the upper band edge in the Turbo mode, using average detection, with the
antenna vertically polarized. In this configuration, with the transmitter set to the highest channel, the
envelope of the modulation sideband intercepted the 54 dBuV/m limit at 5,347.3 MHz. Adding the
maximum peak-to-peak deviation due to the crystal (0.214 MHz) yields 5,347.514 MHz, which
remains within the authorized band of 5,150 to 5,350 MHz.

At the lower band edge, the smallest margin (along the frequency axis) occurred in the Base mode,
using average detection, with the antenna vertically polarized. In this configuration, with the
transmitter set to the lowest channel, the envelope of the modulation sideband intercepted the 54
dBuV/m limit at 5,154 MHz. Subtracting the maximum peak-to-peak deviation due to the crystal
(0.214 MHz) yidlds 5,153.786 MHz, which remains within the authorized band of 5,150 to 5,350
MHz.
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15. ANTENNA REQUIREMENT

15.1 Standard Applicable
According to §15.407(d), Any U-NII device that operates in the 5.15-5.25 GHz band shall use a
transmitting antennathat is an integral part of the device.

15.2 Antenna Connected Construction
The directional gins of antenna used for transmitting as bel ow:

A- antenna

Manufacturer: Joymax,

Modd : THF-6180-120-1

Antenna Gain: 5dBi for both 2.4GHz and 5GHz

B- antenna:
Manufacturer: SkyCross
Modd : CBL-2450U-5250U-5800U-A
Antenna Gain: 3.0 dBi for 2.4GHz
3.25 dBi for 5.25GHz
2.0 dBi for 5.8GHz

the antenna connector is designed with unique connector no consideration of replacement
by the user. Please see EUT photo for details.
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16. RF Exposure

16.1 Standard Applicable

According to 815.247(b)(4) and §1.1307(b)(1), systems operating under the provisions of this
section shall be operated in a manner that ensure that the public is not exposed to radio frequency
energy level in excess of the Commission’s guideline.

Thedeviceis classasaMobile device.

Accordingto 8§1.1310 and §2.1093 RF exposureis calculated.

Limits for Maximum Permissive Exposure (MPE)

0363
ILAC MAA

Freguency Range Electric Field Magnetic Field Power Density Averaging Time
(MH2) Strength (V/m) Strength (A/m) (mW/cm?) (minute)
Limitsfor Genera Population/Uncontrolled Exposure
0.3-1.34 614 1.63 *(100) 30
1.34-30 824/f 2.19/f *(180/f%) 30
30-300 275 0.073 0.2 30
300-1500 / / F/1500 30
1500-15000 / / 1.0 30
F = frequency in MHz
* = Plane-wave equipment power density
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(A-antenna Port )

Maximum peak output power at antennainput termina: 14.80 (dBm)
Maximum peak output power at antennainput terminal: 30.1995 (mw)
Antennagain (typica): 5 (dBi)
Maximum antennagain: 3.162 (numeric)
Prediction distance: 20 (cm)

MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm?)
Power density at predication frequency a 20 (cm) distance 0.0190086
(mW/cm”2)
S P P G G R
mwW/cn2 mw dBm dBi (numeric)| cm
0.01900861 | 30.1995172 14.8 5 3.16227/8( 20
Result

The predicted power density level at 20 cm is 0.0190086 mW/cm® This is below the
uncontrolled exposure limit of 1 mW/cm? at 5180 MHz.

Page 115
Rev. 00



d b

C&C Laboratory Co. Ltd. %

REPORT NO: 030046-RF-ID |D: KA22002080002-2 DATE: April 07, 2003 X
0363
ILAC MALA

(B-antenna port)

Maximum peak output power at antennainput termina: 20.12 (dBm)
Maximum peak output power at antennainput terminal: 102.80 (mW)
Antennagain (typica): 3.25 (dBi)
Maximum antennagain: 2.1134 (numeric)
Prediction distance: 20 (cm)

MPE limit for uncontrolled exposure at prediction frequency: 1 (mW/cm?)
Power density at predication frequency a 20 (cm) distance 0.04324 (mW/cm™2)
S P P G G R
mwW/cm”2 mwW dBm dBi (numeric)| cm
0.043246441 | 102.8016298| 20.12 3.25 2.113489 20

Result

The predicted power density level at 20 cm is 0.04324 mW/cm?.  This is below the uncontrolled
exposure limit of 1 mW/cm? at 5260 MHz.
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17 99% Bandwidth Measurement

17.1 Standard Applicable

17.2 Measurement Equipment Used:

1
2.

EQUIPMENT MFR . LAST CAL.
Q Model No. Serial No. Cal. Due.
TYPE
Spectrum Analyzer R&S FSP30 1093.4495.30 | 07/23/2002 | 07/22/2003
17.3 Test Set-up:
EUT | Spectrum
analyzer

The EUT was connected to the spectrum anayzer through a50Q RF cable.

17.4 Measurement Procedure
Place the EUT on the table and set it in transmitting mode.

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

Set the spectrum anayzer as RBW=1% of the gpproximate emission bandwidth, VBW = 3 times
RBW, Span= approximately 20dB below the pesk level. Sweep=auto

4.  Turn on the 99% bandwidth function, max reading..
5. Repeat above procedures until al frequency measured were complete.

Page 117
Rev. 00




C&C Laboratory Co.

Ltd.

REPORT NO: 030046-RF-ID

1D: KA22002080002-2

d b

4

DATE: April 07, 2003 . J.#

0363
ILAC MRA
17.5 Measurement Result
SMT (A-antenna) Normal Mode
CH Bandwidth Result
(MH2)
Lower
21.6 PASS
Mid
20.96 PASS
Mid
21.68 PASS
Higher
22.08 PASS
SMT (A-antenna) Turbo Mod
CH Bandwidth Result
(MH2)
Lower
39.64 PASS
Mid
39.2 PASS
Higher
39.2 PASS
Joymax(B-antenna) Normal Mode
CH Bandwidth Result
(MH2)
Lower
21.92 PASS
Mid
21.6 PASS
Mid
22.24 PASS
Higher
21.92 PASS
Joymax (B-antenna) Turbo Mode
CH Bandwidth Result
(MH2)
L ower
40.8 PASS
Mid
38.72 PASS
Higher Page 118
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SMT (A-antenna) Normal Mode
99% Band Width Test Data CH-L OW

@ “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 3.21 dBm
Ref 20 dBm “Att 30 dB “SWT 100 ms 5.182880000 GHz
20 Offset 4.3 dB OBW 21| 60000000 MHz
Temp 1| [T1 OB\]
10 12| 44 dem |(ER
1 Pk 1 5/.169360p00 GHz
Temp 2| [T1 OB\]
VIEW o /_vawwv/-—"l\v

=12 19 dBm

5|.190960000 GHz |LVL
I-10 T T2

" : \z\\‘“\

I-40

-—60

-80

Center 5.18 GHz 4 MHz/ Span 40 MHz

Date: 3.APR.2003 21:57:08

99% Band Width Test Data CH-MID
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@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 3.47 dBm
Ref 20 dBm *Att 30 dB *SWT 100 ms 5.245600000 GHz
20 Offfet 4.3 dB OBW 20|.960000p00 MHz
Temp 1| [T1 OBW]
|10 —11| 36 dem|EN
1 e 1 5/.229760P00 GHz
ViEw AAAMNNWANJkﬂ~mmw~.¢m}“n~\ Temp 2| [T1 OBW]
-0 =L IS0 aommm
ﬁgrr \\\k 5/.250720000 GHz |LVL
10 b ﬁv
o | v
M % -
30
|-40
I-50
I-60
I-70
-80
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 3.APR.2003 21:56:30
99% Band Width Test Data CH-MID
@ *RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 8.82 dBm
Ref 20 dBm “Att 30 dB “SWT 100 ms 5.265840000 GHz
20 Offfet 4.3 dB 0BW 21].680000p00 MHz
Temp 1| [T1 OBW]
10 1 —6l21 dgen|EH
JTVVU ISV [PtV Sre SReN 5|.249440p00 GH
1 PK “
/J Xemp 2| [T1 oB\]
VIEW
-0 =9 F 30 aprm
T T2
\\Vzi_271120 00 GHz | LVL
-10 W/MJ \“01\4‘"
,_mM M.
PRN
I-30
|-40
| -50
| -60
| -70
-80
Center 5.26 GHz 4 MHz/ Span 40 MHz
Date: 3.APR.2003 21:55:10
99% Band Width Test Data CH-HIGH
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@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 6.66 dBm
Ref 20 dBm *Att 30 dB *SWT 100 ms 5.323040000 GHz
20 Offset 4.3 dB 0BW 22| 080000D00 MHz
Temp 1| [T1 OBW]
l10 1 —2l a0 dem|EHR
1 e Y . 2_322282300 GHz
VIEW N Nemp 2 [ 1
O —O Lo/ dbprm
s;wj/ \\\\;?_331280300 GHz || LvL
l-10 Mﬂn N\N
;Aﬁsl"'m NA;
"N PRN
| -30
| -a0
l-50
l-60
+-70
-80
Center 5.32 GHz 4 MHz/ Span 40 MHz
Date: 3.APR.2003 21:54:34
SMT (A-antenna) Turbo Mode
99% Band Width Test Data CH-LOW
% “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 3.08 dBm
Ref 20 dBm *Att 30 dB *SWT 100 ms 5.215920000 GHz
20 Offset 4.3 dB OBW 39].840000p00 MHz l
Temp 1| [T1 OB\]
|10 —12/ 29 dem |EH
. 1 5| 190160000 GHz
VIEW TSN w,\/wxﬂ Temp 2| [T1 OBW]
-0 =L 4 apm
5. 230000000 GHz |LVL
| _10 “/ﬂ;; T2
L-20 M/"' K\‘
MM N«ww PRN
M 30
)
| -50
--60
L-70
-80
Center 5.21 GHz 8 MHz/ Span 80 MHz
Date: 3_APR.2003 21:52:07
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99% Band Width Test Data CH-MID
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 5.12 dBm
Ref 20 dBm “Att 30 dB “SWT 100 ms 5.297840000 GHz
20 Offfet 4.3 dB OBW 39|.200000p00 MHz
Temp 1| [T1 OBW]
| 10 . —10| 09 dem|EN
5\.270480p00 GHz
\:5';(] WWW\/MM Temp 2| [T1 OB]
-0 =9I FO0 UDIT
Vi/ \\V 5|.309680p00 GHz |LVL
T T2
e Pl AN
L _20 n/dm/ \\
M \‘\M PRN
[-30
|-40
I-50
I-60
I-70
-80
Center 5.29 GHz 8 MHz/ Span 80 MHz
Date: 3.APR.2003 22:03:17
99% Band Width Test Data CH-HIGH
® “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 5.12 dBm
Ref 20 dBm *Att 30 dB *SWT 100 ms 5.297840000 GHz
20 Offset 4.3 dB OBW 39[.200000000 MHz
Temp 1| [T1 OBW]
|10 ] —10l09 dem|EN
5[.270480000 GHz
tIEva MMMM Temp 2| [T1 0B\]
r0 =9 F 00 apIm
Vj/ \\\7 5-309680000 GHz |LVL
T T2
o Pl AN
I-20 "/,N/ \"‘\ W
M \'\A,\NM PRN
I-30
|-40
|-50
l-60
I-70
-80
Center 5.29 GHz 8 MHz/ Span 80 MHz
Date: 3.APR.2003 22:03:17
Joymax (B-antenna) Normal M ode
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99% Band Width Test Data CH-LOW
% “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 1.90 dBm
Ref 20 dBm “Att 30 dB “SWT 100 ms 5.183040000 GHz
20 Offket 4 (B OBW 21920000000 MHz
Temp 1| [T1 OB\]
|10 —123/ a4 dem |EH
5[.168800p00 GHz
1 P = T 2[ [T1 oB
view | o . et | 1ETP 2| L 1
[ =TI o0 UDTIT
J//J \\\\ 5[.190720p00 GHz |LVL
10 ylzd’ \{i\
o™ Ny
vy WM PRN
|-30
|-40
I-50
|-60
I-70
-80
Center 5.18 GHz 4 MHz/ Span 40 MHz
Date: 3.APR.2003 21:44:29
99% Band Width Test Data CH-MID
@ “RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 2.56 dBm
Ref 20 dBm “Att 30 dB “SWT 100 ms 5.243040000 GHz
20 Offget 4 {B 0oBW 21].600000p00 MHz l
Temp 1| [T1 OBW]
| 10 —11|53 dem|EN
1 5|.229360P00 GHz
\lug(/ MMM Temp 2| [T1 OB\]
O =11 o4 apm
y/ﬂx 5/.250960p00 GHz |LVL
|20 /\”M) M\m.
A*JNJJJLAMAVN" V\Ak”““\kqu~\’)RV
~30
| -40
I-50
I-60
I-70
-80
Center 5.24 GHz 4 MHz/ Span 40 MHz
Date: 3.APR.2003 21:43:50
99% Band Width Test Data CH-MID
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@ *RBW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 10.09 dBm
Ref 20 dBm *Att 30 dB *SWT 100 ms 5.264400000 GHz
20 Offbet 4 (B OBW 22|.240000p00 MHz
1 Temp 1| [T1 OBW]
|10 y —4l o6 dpm|EH
L ek v N N\ 5/.248720P00 GHz
View -0 / \Kemp o (—):B) 13 oS
V%‘ljf \\‘;é
.270960p00 GHz [LVL
|10 M
MM e
™20
PRN
| -30
| -40
| 50
| -60
I-70
-80
Center 5.26 GHz 4 MHz/ Span 40 MHz
Date: 3.APR.2003 21:45:23
99% Band Width Test Data CH-HIGH
® “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 9.56 dBm
Ref 20 dBm ~Att 30 dB “SWT 100 ms 5.322960000 GHz
20 Offket 4 (B OBW 21.920000000 MHz
1 Temp 1| [T1 OBW]
l10 v -6/19 dem|IEN
Lok //" M \\ 5[.309280p00 GHz
emp 2| [T1 OBW\]
VIEW r0 =9 kY7 QDI
A{;/ \%—f.a?,lzomoo GHz LV
l-10 ML}‘ \\W
PRN
l-30
| -a0
| -s0
L-60
70
-80
Center 5.32 GHz 4 MHz/ Span 40 MHz
Date: 3_APR.2003 21:45:57
Joymax (B-antenna) Turbo Mode
99% Band Width Test Data CH-LOW
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@ “RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 2.89 dBm
Ref 20 dBm *Att 30 dB *SWT 100 ms 5.222640000 GHz
20 Offset 4 (B OBW 40|.800000p00 MHz
Temp 1| [T1 OB\]
|10 —12/ 26 dem |EH
1 pK 1 5[ 190480p00 GHz
Temp 2| [T1 OB\]
VIEW W VN
-0 S A =121 62 dBm
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ACP Adjecent Channel Power

ANSI Americal National Standard Institute

Ant. Antenna

AV. Average detection

B 26dB down emission bandwidth

CAL. Calibration

Correct. Correction

dBc dB relative to fundamental frequency level
dBi Gain in decibels relative to an isotropic antenna
EUT Equipment Under Test

FREQ. Frequency

Hor. Horizontal direction

IEEE Institute of Electral and Electronic Engineer
LISN Line Impedance Stabilization Network

MFR Manufacturer

NSA Normalized Site Attenuation

OFDM Orthogonal Frequency Division Multiplexing
PK Peak detection

PIFA Printed Invert-F Antenna

Pol. Polarization

PPSD Peak Power Spectral Density

Pre-amp. Pre-amplifier

Q.P. Quasi-peak detection

RBW Resolution bandwidth

SAR Specific Absorption Rate

SRA Spectrum analyzer

U-NII Unlicense National Information Infrastructure
VBW Video bandwidth

Vert. Vertical direction
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Conducted Emission Set Up Photos
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Internal antenna with pc-1

Internal antenna with pc-2
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Dissolution View of EUT

Front View of EUT with Antenna
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Back View of EUT with Antenna
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