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IEEE 802.11a, 5785MHz (Antenna#1)
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Test Report

IEEE 802.11a, 5805MHz (Antenna#1)
30MHz-1GHz
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IEEE 802.11a 20M, 5745MHz (Antenna#1)
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Test Report
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IEEE 802.11a 20M, 5745MHz (Antenna#2)
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IEEE 802.11a 20M, 5785MHz (Antenna#1)
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IEEE 802.11a 20M, 5785MHz (Antenna#2)
30MHz-1GHz
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IEEE 802.11a 20M, 5805MHz (Antenna#2)
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Test Report

IEEE 802.11a 40M, 5755MHz (Antenna#1)
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IEEE 802.11a 40M, 5795MHz (Antenna#1)
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IEEE 802.11a 40M, 5795MHz (Antenna#2)
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*ATTEN 2048 MKR -53.00dBm
RL 10.0dBm 2.485:3-4:
f r | | |

McR|
2.48S5S GHz |
-53.00 IIBM

v
|

STOP 10.000GH=z

START 1.000GHz
RBW 1.0M-z VBW 1.0M-z SWP 180ms
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10GHz-25GHz

+*ATTEN 2048 MKR =48.17dBm
RL 10.0dBm 24 ,330H2
| { | , |

1

m
| B
24, ?3 q-u } 1

|-48,17 Fh

| A L A |

START 10.00CGHz STOP 25.00CHz
RBW 1.0MH2z VBW 1.0MHz SWP 300ms

25GHz-40GH?

*ATTEN 2048 MKR ~-41.00dBm

10.04 1048/ 7.,
AL 10.0d8m 10 3 n[m- [Px"sAch]

CF

L[a
| et e
il

37.83 z
-41¢aoq:sm

|

START 25.000+z STOP 40.000Hz
RBW 1,0MHz VBW 1,.0MHz SWP 300ms
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9.2 Bandedge

Limit: The provisions of Section 15.205 apply to intentional radiators operating under this
section.

9.2.1 Test Condition & Setup
The tests below are running with the EUT transmitter set at high power mode. The EUT is
needed to force selection of output power level and channel number. While testing, the EUT was set
to transmit continuously and to be tested by the contact manner with the spectrum analyzer.
We perform this section by the conducted manner. If the emissions fall in the restricted bands
stated in the Part15.205(a) must also comply with the radiated emission limits specified in

Part15.209(a). (Peak mode: RBW=VBW=1MHz, Average mode: RBW=1MHz; VBW=10Hz)

The following pages show our observations referring to the channel lowest and highest respectively.

9.2.2 Test Instruments Configuration

" 000

[ ]

= e

[0o0od
s

aooa
gooo

Spectrum Analyzer

EUT (RBW: IMHz; VBW: 1MHz)

PC to control the EUT at maximal power output and channel number and set antenna kit

9.2.3 List of Test Instruments

Instrument Name Model No. Brand Serial No. Next time

Spectrum Analyzer MS2665C ANRITSU 6200175476 12/19/09
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This is the hard copy of our bandedge measurement generated by our bandedge testing
program. The plot shown above is the bandedge of 5150Mhz ~ 5350Mhz.

The emissions recorded in the restricted band is do comply with the Part 15.209(a) — as

below.
IEEE 802.11a
Antennatl
Frequency| Amplitude | Cable Loss | Corrected Limit Margin
Amplitude
Peak / Ave. Peak / Ave. | Peak / Ave.
MH?, dBuVv dB dBuV/m dBuV/m dB
5150.00 | 63.33| 47.50 1.50161.83[46.00 |73.96 |53.96| -7.96
5350.00 | 56.33| 43.67 1.50154.83 [42.17[73.96 |53.96 | -11.79
Antennat?2
Frequency| Amplitude | Cable Loss | Corrected Limit Margin
Amplitude
Peak / Ave. Peak / Ave. | Peak / Ave.
MH?, dBuV dB dBuV/m dBuV/m dB
5150.00 | 58.17| 46.83 1.50|56.67|45.3373.96 |53.96| -8.63

5350.00 | 53.67| 43.17

1.50152.17141.67 [73.96 |53.96 | -12.29

IEEE 802.11a 20M

Antennattl

Frequency| Amplitude | Cable Loss | Corrected Limit Margin

Amplitude
Peak / Ave. Peak / Ave. | Peak / Ave.

MH dBuV dB dBuV/m dBuV/m dB
5150.00 | 57.83| 44.83 1.50 [ 56.33 [43.33|73.96 | 53.96 | -10.63
5350.00 | 53.33] 43.00 1.50151.83[41.50[73.96 |53.96 | -12.46
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Antennai#?2
Frequency| Amplitude | Cable Loss | Corrected Limit Margin
Amplitude
Peak / Ave. Peak / Ave. | Peak / Ave.
MH?, dBuVv dB dBuV/m dBuV/m dB

5150.00 | 55.17| 44.00 1.5053.67[42.50 | 73.96 |53.96 | -11.46

5350.00 | 53.67| 42.17

1.50152.17140.67 | 73.96 | 53.96 | -13.29

IEEE 802.11a 40M
Antennaitl
Frequency| Amplitude | Cable Loss | Corrected Limit Margin
Amplitude
Peak / Ave. Peak / Ave. | Peak / Ave.
MH?, dBuV dB dBuV/m dBuV/m dB

5150.00 | 64.67| 49.17

1.50 1 63.17 [47.67 |73.96 | 53.96 | -6.29
5350.00 | 54.83| 44.00 1.50 153.33142.50|73.96 [53.96 | -11.46
Antenna#?2
Frequency| Amplitude | Cable Loss | Corrected Limit Margin
Amplitude
Peak / Ave. Peak / Ave. | Peak / Ave.
MH dBuV dB dBuV/m dBuV/m dB
5150.00 | 56.67| 43.83 1.50 [ 55.17[42.33|73.96 | 53.96 | -11.63
5350.00 | 65.33] 49.00 1.50]63.83147.50|73.96 |53.96| -6.46
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9.2.4 Test Result of Bandedge

IEEE 802.11a, 5180MH? (Antenna#l)

*ATTEN 2048

RL 117.0dBuY 1a¢o/r

MKR |
5.1499 GHz |
dBuVv

63.33

START $.0500GHz
*RBW 1.0MHz

Peak
*ATTEN 2040
RL 1}7.¢rluv 1048/
| . | I i
START S.05000+z
ARBW 1.0MHz *VBW
Avg

*VBW 1.0MHz

|

10Hz

CNT 63.33dBuV
S.15581 GHz

MARKER
DELTA

MARKER
1/DELTA

1

| MKRNOISE
ON OFF

SIG TRK
ON QOFF

MARKERS
OFF

STOP S.1900GHz

SWP S50.0ms

CNT 47.50dBuv
e o o o

|
|
I

STOP S.19000Hz
SWP 35.0sec
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IEEE 802.11a, 5240MHz (Antenna#l)

+*ATTEN 2048 MKR S56.33dBuV
AL 117.0dBuv 1048/ S. SSBIGOHI

[ mangR ]
R

MARKER
DELTA

MARKER
1/DELTA

| MKRNO 1SE
ON QEF.

SIC TRK
ON QEE.

MARKERS
OFF

START S.2300GHz STOP S.35500Hz

ARBW 1.0MHz *VBW 1.0MHz SWP S0.0ms
Peak

*ATTEN 2048 MKR 43.67dBuV

AL 117.04BuV  10dB/ r S. QSOIOGH:
: .f E' r |

|

= o
= O
! '.

{
1

MARKER
DELTA

|
|
|
|

MARKER
| 1/DELTA

| MKRNOISE
ON QOFF

SIG TRK
ON QFF

MARKERS
OFF

A A A "

START $5.2300GHz STOP S.3550CGHz
ARBW 1.0MHz *VBW 10Hz SWP 32.0sec

Avg
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IEEE 802.11a, 5180MH? (Antenna#2)

*ATTEN 2048 CNT S8.17dBuVv
RL 117.0dBuV 100’3/’r S.1608S GHz

|

MKR
$.1501 GHz |

MARKER
1/DELTA

MKRNOISE
ON QFF

SIG TRK
ON QOFF

MARKERS
OFF

START S5.0500GHz STOP S.1900GHz
RBW 1.0MHz *VBW 1.0MHz SWP S50.0ms

Peak

+ATTEN 2048 CNT 46.83dBuv
AL 117.06BuV 10¢8/ S.16085 OHx [ MaRkER |

| | | | | ‘ m
4

MARKER
DELTA

MARKER
1/DELTA

| MKRNOISE
ON QOFF.

SIG TRK
ON QFF

MARKERS
OFF

START S.05S00GHz STOP S.1900GH:z
“RBW 1.0M-Hz *=VBW 10HZz SWP 35.0sec

Avg
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IEEE 802.11a, 5240MHz (Antenna#2)

+*ATTEN 2048 MKR 53.67dBuv

AL 117.0dBuV wcw[ s.:so[eon-n:
r r 1 Ip I 1

.Iii’
EEEEEE

MARKER
DELTA

MARKER
1/DELTA

.‘_

| MKRNOISE

e

SIG TRK
ON OFF_
MARKERS
OFF
START S.23000GHz STOP S5.3550GHz
RBW 1.0M-z VBW 1.0M-Hz SWP S50.0ms
Peak
+*ATTEN 2048 MEKR 43,17dBpV
AL 117,048V 1048/ 9.35000M:
| | |' | | 1 | ‘
a l.
|
[ MAR%'R
' DELTA
M*n
| 1/DELTA
|
. | MKRNDI
ONCGEE.
SIC TRK
ON CEF.
RS
MARK&F
START S.23000Mz STOP 5,35500M2
RBW 1.0MHz *VBW 10MHz SWP 32.0sec
Avg
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IEEE 802.11a 20M, 5180MH? (Antenna#l)

*ATTEN 2048 MKR S7.83dBuV
AL 117.0dBuV 10¢8/  S.1501CHz
T [ T | T 1 1
MKR
s.ige1 owe | | | | | 1 J1 T WEERR
$7.83 dBuVv
| | | | MARKER
1/DELTA
4
| MKRNOISE
ON OFF_
SIG TRK
ON DEE.
MARKERS
OFF
START $5.05S00GHz STOP S.1900GHz
RBW 1.0MHz *VBW 1.0M-z SWP S0.0ms
Peak
*ATTEN 2048 MKR 44.83dBuv
RL Il‘f.ﬂdlmﬂlF lﬂd.lr 5.150{10—!2
| | :‘ | r
| _ |
a— | |
S.000 pex | | | | |
D 44.83 dBuv - ' |
1/DELTA
| MKRNOISE
ON QOFF
SIG TRK
ON DOFF.
MARKERS
OFF
START S.0500GHz STOP S.1900GHz
RBW 1.0M-z *»VBW 10MHz SWP 35.0sec
Avg
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IEEE 802.11a 20M, 5240MH (Antennail)
*ATTEN 2048 MKR 53.33dBuV
RL 117.0dBuV 1048/ S.3S00CHz

|

MARKER
DELTA
MARKER
1/DELTA
. MKRNOISE
ON OFFE_
SIG TRK
ON OFF
MARKERS
, | | OFF
START S.2300GHz STOP S.3550GHz
RBW 1.0MHz *VBW 1.0M-z SWP S50.0ms
Peak
+*ATTEN 2048 MKR 43.00dBuvV
RL 1}7 .Oj.uv{ 1048/ ; SI. 35.‘.0-08
START $.23000Mz STOP S5.3550CGHz
RBW 1.0MHz *VBW 10M:z SWP 32.0sec
Avg
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IEEE 802.11a 20M, 5180MH? (Antenna#2)

+*ATTEN 2048 MKR S$S.17dBuv

S 52 - ' MARKER
5.1501 GHz | ! . ! ! ! ! : DELTA
$5.17 dBuVv
- - ' ' MARKER
1/DELTA
| MKRNOISE
ON OFF
SIG TRK
ON QOEE.
MARKERS
OFF
m 1-0“"' m l.ﬂml W 5“-9"‘.
Peak
*ATTEN 2048 MKR 44.00dBuv
RL 1r17.0¢luv lﬂdl/r S.1501GH2
! | | i ! I
[
| | I
= |
|
I
|
i
START S.0500GHz STOP S.1900GHz
RBW 1.0MHz *VBW 10Mgz SWP 35.0sec
Avg
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IEEE 802.11a 20M, 5240MHz (Antenna#2)

*«ATTEN 20dB MKR S3.67dBuv

AL 117.0d8uV  10d8/  S.3S00CHz [mMaRKER |

|

MARKER
DELTA

MARKER
'F | 1/DELTA
|| MKRNOISE
ON DEE.

SIG TRK
ON QOFF.

MARKERS
OFF

START S.2300GHz STOP S.35500CHz
RBW 1.0MHz *VBW 1.0MHz SWP S50.0ms

Peak

*ATTEN 2048 MKR 42.17dBuv
AL 117.0dBuV 1048/ ‘ 5.350{0@48 ‘
r I r | | I.

t -

MARKER
DELTA

MARKER
1/DELTA

3

| MKRNOISE
ON QOFF

SIG TRK
ON OFF

MARKERS
OFF

START S.23000GHz STOP S.3550CGHz
RBW 1.0MHz *VBW 10Mz SWP 32.0sec

Avg
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IEEE 802.11a 40M, 5190MHz (Antennat#l)
*ATTEN 2048 MKR 64.67dBuV
RL_117.0dBuvV 10dB/  S.1501GHz

| r
| | |
1 4-
' |
L

|
|
MKR| | !
S5.1501 GHz .t

Dl6s.67 aBuv

START S5.05S00GHz STOP S.1900GHz
RBW 1.0MHz *VBW 1.,0MHz SWP 50.0ms

Peak

+ATTEN 2040 MR 49.17dBuV
RL 117.0dBuV 1.d.lr 'I. 15010m2
: [ ,

|

\ | \ L |

STOP S, 19000Mz

START 5.05000M2
RBW 1.0MHz *VBW 10MHz SWP 395.0sec

Avg
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IEEE 802.11a 40M, 5230MH? (Antennatl)
*ATTEN 2048 MKR S4.83dBuV

AL 117.0dBuV 1048/  S.35000Hz

MARKER
DELTA

MARKER
1/DELTA

1

RNOISE

M
ON QFF

SIG TRK
ON QFF

MARKERS
OFF
START $.2300GHz STOP S.3550GHz

m 106“"‘: RN 10“""" SWP S0.0ms
Peak

*ATTEN 2048 MKR 44.00dBuV
AL 117.0dBuV 10¢8/  S.3500CHz
r | I i i T ¥ 1

|

I | | | | ‘ w

MARKER
DELTA

MARKER
1/DELTA

| MKRNOISE
ON OFF

SIG TRK
ON OFF.

MARKERS
OFF

CENTER S.2925GHz SPAN 125.0MHz
RBW 1.0MHz *VBW 10MHz SWP 32.0sec

Avg
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IEEE 802.11a 40M, 5190MH? (Antenna#2)

*ATTEN 2048 MKR S6.67dBuv
RL 11?.0d.uvr 10¢Olr S.3500GHz2
[ [ | ! [ |

START S.2300GHz STOP S.3550GHz

RBW 1.0MHz VBW 1.0MHz SWP S50.0ms
Peak
*ATTEN 2049 MKR 43,83dBuV
AL 117.04dBuV IOCDIr 5.350{0&-&: r
- [ - [ ,r r : .
! 1 ! | l
| | |
* i
|
!
|
|
|
CENTER $5.,.2925GHz SPAN 125.0MHz
RBW 1.0MHz *VBW 10Mz SWP 32.0sec
Avg
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AR
WRITE A
MAX HOLD
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IEEE 802.11a 40M, 5230MH? (Antenna#2)

*ATTEN 2048 MKR 65.33dBuv

|
|
1
| } }
|
|
|

'MKR | |
55.1301 GHz
65.33 dBuv

1

-
=]
=

>

ﬁ

A

STOP S.1900GHz

START S.0S00GHz

m loam' *m l.aﬂ'lt SWP sacam‘
Peak
*ATTEN 20dB MEKR 49.00dBuV
RL 117.0dBuVv 10‘I/r Sl. 1“r1m'|
I ! |
. | | | \
i
4!._
|
i
1
?.
START S.0500GH STOP S5.1900GHz
RBW 1.0M-z *VBW 10Mz SWP 35.0sec
Avg

Report No.: P5515090223, FCC Part 15 Subpart E for UNII
Training Research Co., Ltd., TEL: 886-2-26935155, Fax: 886-2-26934440



251/258

Test Report

X. Section 15.407(g)(1): Frequency Stability Tolerance Measurement

10.1 Rules and Specification Limits

Limit: 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 user’s manual or IEEE802.11a specification.

The frequency tolerance of the transmitter shall be 220 ppm (IEEE802.11a specification).

10.2 Measurement Condition & Setup with Temperature Variation

1. Place the EUT in the chamber, powered in its normal operation.

2. Set the temperature of the chamber -10 degree Centigrade. Allow the equipment to

stabilize at that temperature.

3. Measured the carrier frequency (un-modulation) using preamplifier and frequency counter/

Spectrum Analyzer.

4. Repeated procedures 1 to 3 from -30 to 50 degree Centigrade at internals of 10 degree.

10.3 List of Measurement Instruments with Temperature Variation List of test

Instrument
Instrument Name Model No. Brand Serial No. Next time
Spectrum Analyzer MS2665C ANRITSU 6200175476 12/19/09
Universal Counter 5313A HP 356A11550 12/07/07
Temperature and Humidity THS-ML1 King Son 240 12/26/07
Chamber

10.4 Measurement Configuration of Temperature Variation Test:

Spectrum Analyzer
0
Universal Counter

=

&S)wer Sour ¢

O *I
onoo
aoon
oooo

0

~1® 000000

4

Temperature and
Humidity Chamber
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10.5 Measurement Result with Temperature Variation
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A table is presented which illustrates compliance with the rule where the center frequency

1s 5200.000000MHz.
Temperature Variation Table

Temperature Frequency
( Centigrade ) (MHzZ)
Antennat#l Antennai#?2

-30 5200.031760 5200.032620
-25 5200.026180 5200.027550
-20 5200.021320 5200.025160
-15 5200.010270 5200.014810
-10 5200.007210 5200.001260
-5 5199.992210 5199.99570
0 5199.981570 5199.983830
5 5199.973290 5199.971440
10 5199.961090 5199.960680
15 5199.948220 5199.945140
20 5199.940340 5199.939280
25 5199.931780 5199.928560
30 5199.923300 5199.920320
35 5199.915180 5199.916140
40 5199.910240 5199.910710
45 5199.906010 5199.908950
50 5199.906090 5199.905930
55 5199.912060 5199.906160
60 5199.917350 5199.906230

Max Deviation 0.09399 0.09407

(MHz)
Max Tolerance 18.07 18.09
(ppm)
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Chart 10.1 Temperatuer Variation Vs. Frequency

5200.076

Frequency (MHz)

/

5200.046

5200.016

5199.986

5199.956

5199.926

5199.896 °C
-30 -10 0 10 20 30 40 50 60

\®)
S

. Antenna#1 . Antenna#2
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A table is presented which illustrates compliance with the rule where the center frequency

is 5785.000000MHz.
Temperature Variation Table

Temperature Frequency
( Centigrade ) (MHzZ)
Antennatl Antennat?2
-30 5785.031240 5785.030870
-25 5785.029790 5785.028710
-20 5785.027830 5785.026220
-15 5785.019680 5785.018790
-10 5785.010140 5785.005220
-5 5785.007230 5785.000510
0 5784.980760 5784.982050
5 5784.965670 5784.967410

10 5784.958020 5784.958240
15 5784.944610 5784.946750
20 5784.932140 5784.933480
25 5784.926180 5784.925310
30 5784.912790 5784.913030
35 5784.904560 5784.906710
40 5784.898420 5784.899520
45 5784.896510 5784.897010
50 5784.895240 5784.895760
55 5784.895180 5784.895560
60 5784.895120 5784.894950

Max Deviation 0.10488 0.10505

(MHz)
Max Tolerance 18.13 18.16
(ppm )
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Chart 10.2 Temperatuer Variation Vs. Frequency

5785.100

Frequency (MHz)

5785.070

5785.040

5785.010

5784.980

5784.950

5784.920 .

LN I I B I N B |
(4

5784.890 7°C
-30 -20 -10 0 10 20 30 40 50 60

. Antenna#1 Antenna#2
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10.6 Measurement Condition & Setup with Voltage Variation

1. Attached the power line of the power supply to the power position of the EUT.

2. Tuned the output power level to power source 85 %, 100%, 115% of the normal operation
power of EUT.

3. Recorded the frequency with a frequency counter / .Spectrum Analyzer

10.7 Configuration of Voltage Variation Test

EUT
Coaxial
Cable
Wooden
Table

[
: =0 228
1 = ’ =1=1=]

120vac  \
Power Supply (DC)

Auto Transformer (AC) Spectrum Analyzer
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10.8 Measurement Result with Voltage Variation

Frequency Stability of Voltage Variation Measurement Table

Supply Voltage Frequency
(Volt) (MHz)
Antenna#l Antenna#2
102 ( 85%) 5199.935120 5199.930660
120 (100% ) 5199.936410 5199.930120
138 (115%) 5199.935860 5199.930180
Max Deviation 0.06488 0.06982
(MHz)
Max Tolerance 12.48 13.43
(ppm)
Frequency Stability of Voltage Variation Measurement Table
Supply Voltage Frequency
(Volt) (MHz)
Antennattl Antennat?2
102 ( 85%) 5784.928150 5784.926910
120 (100% ) 5784.927440 5784.926140
138 (115%) 5784.928730 5784.927560
Max Deviation 0.07256 0.07386
(MHz)
Max Tolerance 12.54 12.77
(ppm)
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Chart 10.3 Voltage Variation Vs. Frequency

5199.937
5199.937
5199.936
5199.936
5199.935
5199.935
5199.934
5199.934
5199.933
5199.933
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5199.932
5199.931
5199.931
5199.930
5199.930
5199.929

Frequency(MHz)

/l\

0%

85%

100%

Voltage
115%

Chart 10.4 Voltage Variation Vs. Frequency
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