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1. General

1.1 Certification of Accuracy of Test Data

Standards: CFR 47 Part 15 Subpart B Class B
CFR 47 Part 15 Subpart C (Section 15.247)

Test Procedure: ANSI C63.4:2003

Notebook Personal Computer (with Intel PRO/Wireless
Equipment Tested: 2200BG Network Connection inside)
Model: TravelMate C310;MS2161
Applied by: Acer Inc.
Sample received Date: 2005/05/03
Final test Date : 2005/05/04-2005/05/11
Test Result PASS
Test Site: Chamber 02, Conduction 02
Temperature Refer to each site test data
Humidity: Refer to each site test data
Test Engineer: Mailes Hsieh

All the tests in this report have been performed and recorded in accordance with the standards
described above and performed by an independent electromagnetic compatibility consultant,
International Standards Laboratory.

The test results contained in this report accurately represent the measurements of the
characteristics and the energy generated by sample equipment under test at the time of the test.
The sample equipment tested as described in this report is in compliance with the limits of above
standards.

Approve & Signature

4 é[g}gﬁ ____________

Eddy Hgsiung/Direcior

Test results given in this report apply only to the specific sample(s) tested under stated test conditions.

This report shall not be reproduced other than in full without the explicit written consent of ISL. This report totally
contains 117 pages, including 1 cover page , 3 contents page, and 113 pages for the test description.

This report must not be use to claim product endorsement by NVLAP or any agency of the U.S. Government.

This test data shown below is traceable to NIST or national or international standard.
International Standards Laboratory certifies that no party to this application has been denied the FCC benefits
pursuant to Section 5301 of the Anti-Drug Abuse Act of 1988, 21 U.S.C. 853(a).
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2. Test Results Summary
The 802.11b functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(a)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz — 25 GHz
15.247 (¢) Band Edge Measurement Pass
15.247(b)(4) Radiation Exposure Pass MPE report attached
15.247 (d) Power Spectral Density Pass

The 802.11g functions of EUT has been tested according to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Result Remarks
Section
15.207 AC Power Line Pass
Emissions
15.247(a)(2) Spectrum Bandwidth Pass
Of DSSS device
15.247(b) Max. Peak Output Power Pass
15.247(c) Radiated Emissions Pass
30MHz — 25 GHz
15.247 (¢) Band Edge Measurement Pass
15.247(b)(4) Radiation Exposure Pass MPE report attached
15.247 (d) Power Spectral Density Pass

The Bluetooth of EUT has been tested to the FCC regulations listed below:

Tested Standards: 47 CFR Part 15 Subpart C

Please see the bluetooth test report
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3. Description of Equipment Under Test (EUT)

Description:

Model No.:
FCC ID:
Brand:
Wireless LAN Module:
Bluetooth Wireless Card:
Frequency Range 802.11b/g:
Frequency Range of bluetooth:
Support channel:

802.11b/g

bluetooth
Modulation Skill:

802.11b

802.119g

bluetooth
Antennas Type:

Main antenna:

Aux antenna:
Antenna Connected:

Antenna peak Gain:
Main antenna
AUX antenna
Bluetooth antenna
Power Type of wireless module:

Notebook Personal Computer

(with PRO/Wireless 2200BG Network Connection &
Broadcom USB Bluetooth Module BCM92035NMD
inside)

TravelMate C310; MS2161

HLZMS2161BG

acer

Intel, Model: WM3B2200BG

Broadcom, Model: BCM92035NMD

2412 - 2462 MHz

2402 - 2480 MHz

11 Channels
79 Channels

DBPSK(1Mbps), DQPSK(2Mbps),
CCK(5.5/11Mbps)

OFDM (6M - 54Mbps)

GFSK

PIFA (P/N: 25.90146.001) made by Hannatar

PIFA (P/N: 25.90130.001) made by Hannatar
Connected to RF connector on the PCB of the
802.11b/g WLAN Adapter and bluetooth card. The
user is not possible to change the antenna without
disassembling the notebook computer.

2.42 dBi (11b,11g)

0.91 dBi (11b,119)

3 dBi

3.3V DC from Notebook PC

The channel and the operation frequency of 802.11b and 802.11g is listed below:

Channel Frequency(MHz)  Channel Frequency(MHz)

01 2412
02 2417
03 2422
04 2427
05 2432
06 2437

International Standards Laboratory
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
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The channel and the operation frequency of bluetooth is listed below:

Channel Frequency(MHz)  Channel Frequency(MHz)

00 2402 01 2403
02 2404 03 2405
77 2479 78 2480

In this report about bluetooth, we will show the Radiated Emission abovelGHz and
the Radiated Band-Edge when the bluetooth device is co-located with the WLAN
device.

Adapter Type: Liteon 70W(Model:PA-1700-02) 3pins
SDRAM: Nanya 128MB (Model: NT128D64SH4BBGM-6K) or
Infineon 256MB (Model: HYS64D32020GDL-6-B) or
Nanya 256MB (Model: NT256D64SH8BAGM-6K) or
Elpida 256MB (Model: W30256AAEP1652A) or
Micron 256MB (Model: MT8VDDT3264HDG-335C3) or
Infineon 512MB (Model: HY S64D64020GBDL-6-B) or
Elpida 512MB (Model: EBD52UC8AARAGB) or
Micron 512MB (Model: MT16VDDF6464HG-335C2)
Hard Disk Driver: HGST 20G (Model: IC25N020ATMR04-0) or
HGST 30G (Model: IC25N030ATMRO04-0) or
HGST 40G (Model: IC25N040ATMRO04-0) or
HGST 60G (Model: IC25NO60ATMRO04-0) or
HGST 80G (Model: IC25NO80ATMRO04-0) or
Toshiba 30GB (Model: MK3021GAS) or
Toshiba 40GB (Model: MK4021GAS) or
Toshiba 60GB (Model: MK6021GAS)

DVD-ROM: MKE (Model: SR-8177-BAA3) or
Liteon (Model: XJ-SD081D)

CD-ROM: Mitsumi (Model: SR244W1 AG) or

Combo: Sony (Model: CRX-830) or

QSI (Model: SBW-242U) or
Pioneer (Model: DVR-K12D)
FDD Driver: Y-E Data(Model:YD-8U10) (Optional module)
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Battery: Sanyo 8 cell Li+ (Model:BTP-63D1)

Power In Port: one

USB Port: two 4-pin (USB 2.0)

VGA Port: one

TV-Out Port one

1394 Connecter: one 4-pin

Line Out Port: one

Line In Port: one

LAN Connector: one 8-pin (10Mbps/100Mbps)

Modem Connector: one

PCMCIA: one

Mini-PCI: one

Port Replicator: one 100-pin

Power Cord: Shielded

LCD: CMO 14.1" XGA (Model: CHIME/N141X9-L01) or
AU 14.1" XGA (Model: B141XG08)

Speed & CPU

Speed CPU

100MHz Intel Banias 1.7GHz

International Standards Laboratory Report Number: 05LR012FC
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+. TEST RESULTS (802.11b)

4.1 Powerline Conducted Emissions [Section 15.207]

4.1.1 EUT Configuration

The conducted emission test setups are in accordance with Figs 9, 10(a) and 10(b) of ANSI
C63.4-2001, CFR 47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:1996.

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above ground.
The wall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. The impedance vs. frequency
characteristic of the LISN is complied with the limit shown on the figure 1 of ANSI
C63.4-2001.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxial-type
connector which provides one 50 ohms terminating impedance was provided for connecting
the test instrument. The excess length of the power cord was folded back and forth at the
center of the lead so as to form a bundle not exceeding 40cm in length.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

If the EUT is a Personal Computer or a peripheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an external
monitor, then all measurements will be made with the monitor power from first the
computer-mounted AC outlet and then a floor-mounted AC outlet.

4.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The
main power line conducted EMI tests were run on the hot and neutral conductors of the power
cord and the results were recorded. The effect of varying the position of the interface cables
has been investigated to find the configuration that produces maximum emission.

At the frequencies where the peak values of the emissions were higher than 6dR below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
frequencies where the quasi-peak values of the emissions were higher than 6d below the
applicable average limits, the emissions were also measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed

tuned mode to determine the nature of the emissions and to provide information which could
be useful in reducing their amplitude.

4.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz
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4.1.4 Test Data:

Power Line Conducted Emissions (Hot) Channel 1,6, 11

Operator:MailesHsieh
Temperature(C):24
Humidity(%):63

Frequency LISN Cable QP Corrct. | QP Limit |QP Margin| AVE Corrct. |[AVE Limitf AVE
Loss Loss Margin

MHz (dB) (dB) Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.2042 0.10 0.05 45.79 64.45 -18.66 33.47 54.45 -20.98
0.2732 0.10 0.09 38.78 62.48 -23.70 28.60 52.48 -23.88
0.3386 0.10 0.09 33.04 60.61 -27.56 24.65 50.61 -25.96
0.4082 0.10 0.08 30.15 58.62 -28.48 18.49 48.62 -30.14
0.4777 0.11 0.07 29.28 56.64 -27.36 24.60 46.64 -22.04
49131 0.22 0.15 36.38 56.00 -19.62 26.83 46.00 -19.17
5.2970 0.22 0.16 30.50 60.00 -29.50 18.64 50.00 -31.36
5.3965 0.23 0.16 41.59 60.00 -18.41 34.84 50.00 -15.16
5.6235 0.23 0.16 28.03 60.00 -31.97 19.32 50.00 -30.68
5.7362 0.23 0.16 42.50 60.00 -17.50 36.68 50.00 -13.32
CISPR22 Class B ~ o]

International Standards Laboratory Conduction 02 — Band2_1]

Phase Class B Test Graph — Limit_A

80.0 v  PKRead

700 X QP Read

A AVG Re;

60.0

50.0

40.0

30.0

20.0

Amplitude (dBuV)

10.0

0+ t +———t———— t +————+—+—— t +—t+—+—+—+++
100.0K 1.0M 10.0M 100.0M

Frequency (Hz)

Operator: Mailes Hsieh
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Power Line Conducted Emissions (Neutral) Channel 1, 6, 11

Operator:MailesHsieh

Temperature(C):24
Humidity(%):63

FCC ID:HLZMS2161BG

Frequency LISN |Cable Loss| QP Corrct. | QP Limit |QP Margin| AVE Corrct. |[AVE Limit| AVE
Loss Margin
MHz (dB) (dB) Amp.(dBuV)| (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.2044 0.10 0.05 45.54 64.44 -18.90 33.56 54.44 -20.88
0.2729 0.10 0.09 39.28 62.49 -23.21 28.15 52.49 -24.34
0.3402 0.10 0.09 35.08 60.56 -25.48 25.63 50.56 -24.93
0.4780 0.11 0.07 29.08 56.63 -27.55 24.07 46.63 -22.55
0.6815 0.15 0.07 23.85 56.00 -32.15 18.65 46.00 -27.35
5.3229 0.19 0.16 42.34 60.00 -17.66 34.75 50.00 -15.25
5.5001 0.19 0.16 31.11 60.00 -28.89 19.44 50.00 -30.56
5.7344 0.18 0.16 43.62 60.00 -16.38 37.55 50.00 -12.45
5.8029 0.18 0.16 43.41 60.00 -16.59 36.67 50.00 -13.33
6.3484 0.18 0.17 39.53 60.00 -20.47 33.50 50.00 -16.50
CISPR22 Class B - o
International Standards Laboratory Conduction 02 — NBand1]
Neutral Class B Test Gyraph — NBand2 ]
80.0 v PK Read
70.0 X QP Read
; A AVG Red
S 600
e}
T 500
Z; 40.0
e}
é 30.0
o
E 20.0
<

10.0

0

T
100.0K

Operator: Mailes Hsieh

L
1.0M

Frequency (Hz)

+—+—+
100.0M

*NOTE:

During the test, the EMI receiver was set to Max. Hold then switch the EUT Channel between 1, 6, 11

to get the maximum reading of all these channels.

Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit
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4.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

421 Test Procedure

The Transmitter output of EUT was connected to the spectrum analyzer. The 6 dB bandwidth
of the fundamental frequency was measured. The setting of spectrum analyzer is as follows

Equipment mode Spectrum analyzer
Detector function Peak mode

RBW 100KHz

VBW 100KHz

4.2.2 Test Setup

Spectrum
EUT Analyzer
4.2.3 Test Data:
6dB Bandwidth
Temperature ( ):24
Test Engineer:Mailes Hsieh Humidity (%):58
6dB .
Channel Frequency | gandwidth | M Pass/Fail
(MHz2) (MHz) (MHz)
1 2412 9.64 0.5 Pass
6 2437 9.56 0.5 Pass
11 2462 9.56 0.5 Pass
International Standards Laboratory Report Number: 05LR012FC
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Channel 1:
REF 20.0 dBm DL 6.0 dB MKR 2.41098 GHz
10d4B/ A View Posi B_Blank Horm 6.01 dB
Yindow
WINDOW gI TH e
9.64 MH:; thdou
e [OM " |_OFF
A _ﬂlJU_r'IJ..JI, IJIL-'.JLJ‘LJ LA 4 e
159 i ] Window
mﬁ,ﬂJ Lﬁ"mﬂ Position
# i o/ UM\A
o L Window
LJ LJ Width
S Window
Sweep
OH |DFF
7 Marker
CENTER 2.41200 GHz SPAH 20.00 MH=z Couple
*RBY 100 kHz *VBW 100 kHz #*5WP 1.0 s *4TT 30d4B W'ﬁ
Channel 6:
REF 20.0 dBm DL 6.0 dB MKR 2.43648 GHz
10d4B/ A View Posi  B_Blank Norm 6.00 dB
¥indow
WINDOW WIDTH e
9.56 _MH= fndow
H [ ON | OFF
g p AT LR )
Il....JI o l]lf "'"““-'_h Window
bﬁ_ﬂJ ) LU\ Lﬂ A Position
J‘)}l)u«f W W N‘L"'IL\IL
A Window
v Width
2 Window
Sweep
OH |DFF
? Marker
CENTER 2.43700 GHz SPAH 20.00 HHz Couple
*RBYW 100 kHz #VBW 100 kHz #SWP 1.0 s *ATT 30d4B r}ﬁr‘rﬁﬁf‘
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Channel 11:

REF 20.
10dB/

0 dBm

A _View

DL 6.0 dB
B_Blank HNorm

Posi
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H

FCC ID:HLZMS2161BG

KR 2.46148 GHz
6.00 dB

W
g

INDOW

.26

WI
MH=

TH

¥Yindow

Window

gt

L

bl

A

AL

1
&

Wi

P
Y

[ ON | OFF

Window
Position

Va
i

Ly
kﬂq

3
Window
Width

£ Window
Sweep

oN_[[OFF

CENTER 2.46200 GHz

*RBYW 10

0 kHz

#*VBYW 100 kH=z

#5WP 1.0 s

SPAH 20.00 MHz
*ATT 30dB
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4.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

4.3.1 Test Procedure

-12-

FCC ID:HLZMS2161BG

The Transmitter output of EUT was connected to the peak power analyzer.

4.3.2 Test Setup

EUT

4.3.3 Test Data

Test Engineer:Mailes Hsieh

Maximum Peak Output Power

Peak Power
Analyzer

Temperature ( ):24
Humidity (%):58

Frequency Analy_zer Cable Loss Peak Power | Peak Power Limit .
Channel Reading Output Output Pass/Fail
(Mhz) (dBm) (dB) (mW) (dBm) (dBm)
1 2412 14.81 1.10 38.99 15.91 30 Pass
6 2437 14.44 1.10 35.81 15.54 30 Pass
11 2462 14.57 1.10 36.90 15.67 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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4.4 Radiated Emission Measurement [Section [15.247(c)(4)]

4.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

4.4.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antenna and then rotating the turntable.
Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed in
details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one
and four meters, its polarization was varied between vertical and horizontal, and the turntable
was slowly rotated, to maximize the emission.

1GHz — 25GHz: The highest emissions were also analyzed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of
the emission. While doing so, the interconnecting cables and major parts of the system were
moved around, the antenna height was varied between one and four meters, its polarization
was varied between vertical and horizontal, and the turntable was slowly rotated, to
maximize the emission. During test the EMI receiver and spectrum was setup according to
EMI Receiver/Spectrum Analyzer Configuration.

For the test of 2" to 10" harmonics frequencies , the equipment setup was also refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Peak mode
first, if the test data is higher than the emissions limit, an additional measurement using
Average mode will be performed and the average reading will be compared to the limit and
record in test report.

4.4.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 10 Hz
International Standards Laboratory Report Number: 05LR012FC
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4.4.4 Test Data (30MHz - 1GHz):
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FCC ID:HLZMS2161BG

30M - 1GHz Open Field Radiated Emissions (Horizontal) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22
Humidity(%):42

Frequency | RXx R. | Ant F.| Cab L. PreAmpl | Emission| Limit | Margin |A.Tower|T.Table
MHz dBuV | dB/m dB dB dBuV/m | dBuV/m | dB cm deg
262.80 | 16.11 | 12.90 3.19 0.00 32.20 46.00 | -13.80 | 103.00 | 199.00
298.69 | 20.98 | 13.57 3.59 0.00 38.15 46.00 | -7.85 | 103.00 | 232.00
314.21 | 1455 | 13.80 3.76 0.00 32.12 46.00 | -13.88 | 103.00 | 297.00
328.76 | 14.57 | 14.00 3.91 0.00 32.49 46.00 | -13.51 | 103.00 | 33.00
335.55 | 1456 | 14.10 3.98 0.00 32.64 46.00 | -13.36 | 103.00 | 33.00
354.95 | 15.38 | 14.46 4.14 0.00 33.98 46.00 | -12.02 | 103.00 | 149.00
366.59 | 20.91 | 14.83 4.22 0.00 39.95 46.00 | -6.05 | 103.00 | 215.00
431.58 | 16.04 | 16.15 4.68 0.00 36.87 46.00 | -9.13 | 103.00 | 116.00
497.54 9.96 | 17.44 5.26 0.00 32.66 46.00 | -13.34 | 103.00 | 83.00
871.96 473 | 20.51 8.05 0.00 33.30 46.00 | -12.70 | 103.00 | 66.00

30M - 1GHz Open Field Radiated Emissions (Vertical) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22
Humidity(%):42

Frequency | RX R. | Ant F.| Cab L. PreAmpl |Emission| Limit | Margin |A.Tower|T.Table
MHz dBuV | dB/m dB dB dBuV/m | dBuV/m | dB cm deg
42.61 14.95 | 10.94 1.13 0.00 27.02 40.00 | -12.98 | 103.00 | 105.00
99.84 25.80 | 10.27 1.89 0.00 37.96 4350 | -5.54 | 103.00 | 105.00

159.01 | 19.12 | 8.86 2.36 0.00 30.34 43.50 | -13.16 | 103.00 | 171.00
165.80 | 23.58 | 8.63 2.42 0.00 34.63 43.50 | -8.87 | 103.00 | 154.00
184.23 | 20.07 | 8.56 2.62 0.00 31.25 43.50 | -12.25 | 103.00 | 228.00
364.65 | 14.77 | 14.77 4.20 0.00 33.74 46.00 | -12.26 | 103.00 | 39.00
431.58 | 12.16 | 16.15 4.68 0.00 33.00 46.00 | -13.00 | 103.00 | 22.00
847.71 4.44 | 20.58 7.74 0.00 32.76 46.00 | -13.24 | 103.00 | 72.00
871.96 7.23 | 2051 8.05 0.00 35.79 46.00 | -10.21 | 103.00 | 55.00
897.18 459 | 2041 8.08 0.00 33.08 46.00 | -12.92 | 103.00 | 72.00
NOTE:

» During the Pre-test, the EUT has been tested for Channel 1,6, 11 transmit from Main and Aux antenna respectively to get
all the critical emission frequencies. In the final test all the critical emission frequencies has been tested and the test data
are listed above.

» Margin =

Corrected Amplitude — Limit

Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequencies from 30MHz to 1GHz have been tested
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445 Test Data (1GHz - 25 GHz) .
1GHz~ 25 GHz (Horizontal), Channel 1: 2412 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1192.31 |52.07pk | 25.38 2.19 34.03 | 45.61pk | 54.00av | -8.39 102 99
1332.17 |51.30pk | 26.03 2.21 34.11 | 45.43pk | 54.00av | -8.57 101 89
1596.90 |52.73pk | 27.61 2.30 34.39 | 48.25pk | 54.00av | -5.75 101 71

2311.19 |52.32pk| 30.94 1.65 35.19 | 49.72pk | 54.00av | -4.28 101 141

2331.17 |51.58pk| 30.93 1.59 35.19 | 48.91pk | 54.00av | -5.09 101 147

2510.99 |48.20pk | 30.90 1.36 35.19 | 45.27pk | 54.00av | -8.73 102 203

9643.36 | 43.83av | 40.58 3.24 34.33 | 53.33av | 54.00av | -0.67 102 7

1GHz~ 25 GHz (Vertical), Channel 1: 2412 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.-Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1327.17 |57.08pk | 26.00 2.21 34.11 | 51.19pk | 54.00av | -2.81 101 89
1596.90 |52.73pk | 27.61 2.30 34.39 | 48.26pk | 54.00av | -5.74 101 71
1796.70 |52.78pk | 29.29 2.45 34.78 | 49.74pk | 54.00av | -4.26 100 57

2311.19 |51.77pk| 30.94 1.65 35.19 | 49.16pk | 54.00av | -4.84 101 141

2328.67 |52.43pk| 30.93 1.60 35.19 | 49.77pk | 54.00av | -4.23 101 146

2491.01 |49.97pk | 30.90 141 35.20 | 47.08pk | 54.00av | -6.92 101 197

4989.51 |46.15pk | 35.56 2.17 37.90 | 45.98pk | 54.00av | -8.02 100 1

6426.57 |44.02pk| 36.31 3.36 37.73 | 45.96pk | 54.00av | -8.04 100 211

6821.68 |42.92pk | 38.14 3.21 37.40 | 46.87pk | 54.00av | -7.13 101 141

9643.36 | 42.86av | 40.58 3.24 34.33 | 52.36av | 54.00av | -1.64 102 7

Note:

>

>
>
>
>
>
>
>
>
>
A

According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection , if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

** Fundamental Frequency

“*x: Not in the restricted band, Limit level=Fundamental Emission-20dB

*“ pk”: peak mode

“av”: average mode

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit - 6 dB

Margin=Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit.

Il frequencies from 1GHz to 25 GHz have been tested.

International Standards Laboratory Report Number: 05LR012FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VVCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997




-16- FCC ID:HLZMS2161BG

1GHz~ 25 GHz (Horizontal) , Channel 6 : 2437 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1394.61 |50.55pk | 26.32 2.22 34.14 | 44.94pk | 54.00av | -9.06 101 85
1594.41 |53.32pk | 27.59 2.30 34.39 | 48.83pk | 54.00av | -5.17 101 71

2333.67 |55.31pk| 30.93 1.58 35.19 | 52.63pk | 54.00av | -1.37 101 148

2353.65 |51.10pk| 30.93 1.52 35.19 | 48.36pk | 54.00av | -5.64 101 154

2398.60 |55.12pk | 30.92 1.46 35.20 | 52.30pk | 54.00av | -1.70 101 168

2535.96 |48.93pk | 30.91 1.37 35.17 | 46.04pk | 54.00av | -7.96 102 211

9745.25 | 44.05av | 40.36 3.30 34.37 | 53.34av | 54.00av | -0.66 102 5

1GHz~ 25 GHz (Vertical), Channel 6 : 2437 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1329.67 |55.67pk | 26.02 2.21 34.11 | 49.79pk | 54.00av | -4.21 101 89
1596.90 |51.52pk | 27.61 2.30 34.39 | 47.05pk | 54.00av | -6.95 101 71

2333.67 |52.98pk | 30.93 1.58 35.19 | 50.31pk | 54.00av | -3.69 101 148

2356.14 |49.12pk | 30.93 151 35.19 | 46.37pk | 54.00av | -7.63 101 155

2383.62 |50.23pk | 30.92 1.43 35.20 | 47.38pk | 54.00av | -6.62 101 163

2535.96 |48.84pk| 30.91 1.37 35.17 | 45.95pk | 54.00av | -8.05 102 211

4975.52 |51.28pk | 35.51 2.16 37.88 | 51.07pk | 54.00av | -2.93 100 2

6493.01 |43.68pk | 36.39 3.40 37.68 | 45.79pk | 54.00av | -8.21 100 199

6821.68 |43.41pk| 38.14 3.21 37.40 | 47.35pk | 54.00av | -6.65 101 141

9745.25 |43.69av| 40.36 3.30 34.37 | 52.98av | 54.00av | -1.02 102 5

Note:

>

>
>
>
>
>
>
>
>
>
A

According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection , if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

** Fundamental Frequency

“*x: Not in the restricted band, Limit level=Fundamental Emission-20dB

*“ pk”: peak mode

“av”: average mode

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit - 6 dB

Margin=Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit.

Il frequencies from 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal), Channel 11: 2462 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg

1596.90 |52.46pk | 27.61 2.30 34.39 | 47.99pk | 54.00av | -6.01 101 71

2343.66 |50.96pk | 30.93 1.55 35.19 | 48.25pk | 54.00av | -5.75 101 151

2358.64 |54.27pk | 30.93 151 35.19 | 51.51pk | 54.00av | -2.49 101 156

2386.11 |49.98pk | 30.92 1.42 35.20 | 47.13pk | 54.00av | -6.87 101 164

2396.10 |49.30pk| 30.92 1.45 35.20 | 46.48pk | 54.00av | -7.52 101 167

2423.58 |53.70pk | 30.92 1.46 35.20 | 50.87pk | 54.00av | -3.13 101 176

9841.16 | 44.12av| 40.15 3.35 34.40 | 53.21av | 54.00av | -0.79 101 3

1GHz~ 25 GHz (Vertical), Channel 11 : 2462 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1332.17 |55.51pk | 26.03 2.21 34.11 | 49.64pk | 54.00av | -4.36 101 89
1594.41 |50.95pk | 27.59 2.30 34.39 | 46.46pk | 54.00av | -7.54 101 71
1794.21 |50.27pk | 29.27 2.45 34.78 | 47.21pk | 54.00av | -6.79 100 57

2286.21 |48.45pk | 30.94 1.73 35.19 | 45.93pk | 54.00av | -8.07 101 133

2358.64 |53.62pk | 30.93 151 35.19 | 50.86pk | 54.00av | -3.14 101 156

2421.08 |53.10pk | 30.92 1.48 35.20 | 50.30pk | 54.00av | -3.70 101 175

4982.52 |46.36pk | 35.53 2.17 37.89 | 46.17pk | 54.00av | -7.83 100 2

6821.68 |42.16pk | 38.14 3.21 37.40 | 46.11pk | 54.00av | -7.89 101 141

6912.59 |41.14pk| 38.63 3.15 37.32 | 45.60pk | 54.00av | -8.40 101 125

9841.16 | 44.37av| 40.15 3.35 34.40 | 53.46av | 54.00av | -0.54 101 3

Note:

>

>
>
>
>
>
>
>
>
>
A

According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection , if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

** Fundamental Frequency

“*x: Not in the restricted band, Limit level=Fundamental Emission-20dB

*“ pk”: peak mode

“av”: average mode

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit - 6 dB

Margin=Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit.

Il frequencies from 1GHz to 25 GHz have been tested.
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4.5 Band Edge Measurement

4.5.1 Test Procedure (Conducted)

1. The transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is completed
3. Find the next peak frequency outside the operation frequency band

452 Test Setup (Conducted)

Spectrum
EUT Analyzer

45.3 Test Data:

Table: Band Edge measurement (Conducted)
Temperature ( ):24

Test Engineer:Mailes Hsieh Humidity (%):58
Spectrum Carrier -
Channel Frequency Reading glrglstldigggg Pass/Fail
(MHz2) (dBuV) (dB)

1 2411.5 113.34 --- ---
Outside band 2400.0 73.91 39.43 Pass

11 2462.4 111.56 - -—-
Outside band 2474.4 75.83 35.73 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Band Edge Conducted measurement

REF 127.0 dBpV

: ) d MKR 2.4115 GHz
10dB/ A View Posi B_Blank HNorm 113.34 dBuV
Hulti HKR
MARKER 1 i :
o P R W I — T B 4 ; ] Multi MKR
s ol e e i £ s : e s
o B O .
e, | MKR List
T g g - ["on~ [_oFF
2 .
. - — Peak List
CENTER 2.3750 6Hz N SPAN 100.0 MHz Liue]
*RBYW 100 kHz #VBW 100 kHz =*SWP 200 ms *ATT 304B ] i
I . 4
Peak List
Freq
7
Hulti HMKR |
OFF

Band Edge Conducted Measurement
REF 127.0 dBpV

! MKR 2.4624 GHz
10dB/ A View Posi B_Blank Horm 111.56 dBpV
: Hulti HKR
MARKER 1 =
D a'f{'l- GH= : | | Hulti MKR
il T ;
S g : : : : . Setup
i L e
ur | ..-.'m : MKR List
U vy . ; i) | FONT [_oFF
B .
= Peak List
CEHTER 2.5000 GHz

SPAN 100.0 MHz
*ATT 30dB

5 N N Level
#RBW 100 kHz #VBW 100 kHz *SWP 200 ms ik

4
Peak List
Freq

7
Multi MKR
OFF
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4.5.4 Test Procedure (Radiated)

1. Antenna and Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 1MHz
VBW: 3MHz
Center frequency: 2.395GHz, 2.48GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is completed.
3. Find the next peak frequency outside the operation frequency band
4. For peak frequency emission level measurement in Restricted Band ,
Change RBW: 1MHz
VBW: 10Hz
Span: 100MHz.
5. Get the spectrum reading after Maximum Hold function is completed.

455 Test Setup (Radiated)
Same as Radiated Emission Measurement
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Table Band Edge measurement (Radiated)

Temperature
( )26
Test Engineer:Mailes Hsieh Humidity (%):43
Spectrum | Correction | Emission dBc Equip. Pass
Frequency Limit
Description Reading Factor Level ( Limit: Setup or
(MHz) (dBuV) (dB/m) | (dBuVv/m) | >20dBc) | (dBuV/m) | VBW Fail
Channel 1 | 54108 | 6451 | 3548 | 99.99 | - | 10Hz | -
(average mode)
Channel 1 | 54197 | 7020 | 3548 | 10668 | - | 3MHz | -
(peak mode)
Outsideband | 5997 | 3516 | 3548 | 7164 | 3504 | -- | 3MHz | Pass
(peak mode)
Channel L1 | 54657 | 6088 | 3550 | 9638 | | 10Hz | -
(average mode)
Channel 11151609 | 67.70 | 3550 | 10320 | - | 3MHz | -
(peak mode)
Outsideband | 547, 8 | 3416 | 3551 | 69.67 | 3353 | -- | 3MHz | Pass
(peak mode)
Channel_1
Restricted band| 2384.4 23.58 35.47 59.05 74 3MHz | Pass
(peak mode)
Restricted band| 3055 | 1435 | 3547 | 4982 | - 54 | 10Hz | Pass
(average mode)
Channel_11
Restricted band| 2490.3 21.52 35.51 57.03 74 3MHz | Pass
(peak mode)
Restricted band| 500 4 | 1158 | 3551 | 47.00 | - 54 | 10Hz | Pass
(average mode)
Note:
> The Spectrum plot of emission level measurement in Restricted band is attached.
> Emission Level=Spectrum Reading+Correction Factor
> Correction Factor=Antenna Factor+cable loss—amplifier gain
> Both Horizontal and Vertical polarizaion have been tested and the worst data is listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

REF 81.0 dBwY

HKR 2.4117 GHz

10dB/ A View Posi B _Blank Posi 71.20 dBpY
LOF Hulti HKR
MARKER i S )
A A4 4. ey || Hulti HKR
AR o s S e T o A e e
-z |
J,'.I.u - z .
[on ™ [_oFF
= ]
. — Peak List
CENTER 2.3750 GHz SPAN 100.0 HMHz
*RBY 1 MHz : Leee]

*YBYW 3 MHz *5WP 200 ms  *ATT 0 dB

4
Peak List
Freq

T
Hulti HKR
OFF

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channel 1

REF 81.0 dBuV MKR 2.4108 GHz

10dB/ = A _View Posi B_Blank Posi 64.51 dBpY
LOF Hulti MKR
MARKER e
e _ Setup
i el
- A MKR List
: ; ["ON [ OFF
=z .
_ — Peak List
CENTER 2.3750 GHz SPAN 100.0 MHz Lavel
*RBW 1 MHz  *VBW 10 Hz SWP 20 s *ATT 0 dB iy
——————————————————————————;——————;—;—;—————————————————————————————————J 4beak List
Bl ' : Freq
T
Multi MKR |
OFF
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

MKR 2.4629 GHz

REF 81.0 dBpV )
10d4B/ A _View Posi  B_Blank Posi 67.70 dBw¥
LOF| Hulti HKR
MARKER ¥ ~
e T & L LT ] Multi MKR
o i L :
. Setup
¥3 e
= S L s HKR List
-~ : EURINT
3z .
— Peak List
SPAN 100.0 MHz oy

CENTER 2.5000 GHz
*RBYW 1 WHz  #VBW 3 MHz

4
Peak List
Freq

#3WP 200 ms  *ATT O dB

7
Multi HKR
OFF

Band Edge measurement for radiated emission in Restricted Band(Radiated)

MKR 2.4627 GHz

REF 81.0 dBpV
104dB/ A Miew Posi B_Blank Posi 60.88 dBuv
LOF| Hulti HKR
MARKER i .
Ao Ade g ey 1| Hulti HKR
. [ L% i et ]
: .. : Setup
7 e 1z
Vo 5 MKR List
' - [on [ oFF
3 .
— Peak List
SPAN 100.0 MHz Letel

CENTER 2.5000 GHz
*RBY 1 MHz *YBY 10 Hz SWP 20 s *ATT 0 dB
1 larker 4
: _ Peak List
: i Lh 9Y 00 gb Freq

T
Multi MKR
OFF
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4.6 RF Exposure Measurement [Section 15.247(b)(4) & 1.1307(b)]

See MPE report
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4.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

47.1 Test Procedure

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamental frequency tested.
Sweep time= 500 sec.
2. Using Peak Search to read the peak power after Maximum Hold function is
completed.

4.7.2 Test Setup

Spectrum
Analyzer

EUT

4.7.3 Test Data
Maximum Peak Output Power Density
Temperature ( ):24

Test Engineer:Mailes Hsieh Humidity (%):58

Frequency Spectljum Cable Loss PEEL S P Limit .
Channel Reading Output Pass/Fail
(MHz) (dBm/3KHz) (dB) (dBm/3KHz) | (dBm/3KHz)
1 2412 -5.57 1.10 -4.47 8 Pass
6 2437 -5.87 1.10 -4.77 8 Pass
11 2462 -8.02 1.10 -6.92 8 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channel 1
REF 20.0 dBm MKR 2.412821 GHz
10dB/ A _View Posi  B_Blank Horm =5.57 dBm
Trace fi
MARKER 1
2.48412821 GH=Z Wite A
2
b View &
. A MFI *\hmhﬂ‘hh"_ﬁ'ﬂ -J.ﬂ..l L Ty 1T WO R ] ||
war ot ¥ ! AR U | i Vi L AT RS L e
3
Blank &
4
Hax Hold
A
s
Detector
[ Posi
&
Trc Henu
Fa [ B |
7
CENTER 2.412824 GHz SPAH 1.500 MHz 1/2 ,more
*RBY 3 kH=z #/BY 30 kHz *¥5WP 500 s *ATT 30dB
Channel 6
REF 20.0 dBm MKR 2.437990 GHz
10dB/ A_View Posi  B_Blank HNorm =5.87 dBm
Trace A
MARKER 1
2..437990 GH= Write A
Z
T View &
ﬂhﬁdﬂhfr¢gdhd? AVV“WUW .
Blank &
4
Max Hold
A
-
Detector
FPosi
Trc Henu
Fa B |
7
CENTER 2.437850 GHz SPAN 1.500 MHz 1/2 ,more

*RBW 3 kHz *VBW 30 kH=z

*¥SWP 500 = *ATT 30dB
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Channel 11
REF 20.0 dBm MKR 2.462692 GHz
10dB/ f_View Posi B_Blank Horm =8.02 dBm
Trace fA
SWE 1
500 s Write A
2
. View A&
AT
e s g e Rl b 5
wa Blank &
4
Hax Hold
A
s
Detector
[ Fosi
&
Trc Henu
Fa—_8 |
T
CENTER 2.462677 GHz SPAN 1.500 MHz 1/2 ,more
*RBW 3 kHz #YBW 30 kHz  *SWP 500 s *ATT 304B
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5. TEST RESULTS (802.11g)

5.1 Powerline Conducted Emissions [Section 15.207]

5.1.1 EUT Configuration

The conducted emission test setups are in accordance with Figs 9, 10(a) and 10(b) of ANSI
C63.4-2001, CFR 47 Part 15 Subpart B; or EN55022:1994/ A1:1995/A2:1997; CISPR
22:1993/A1:1995/A2:1996.

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above ground.
The wall of the shielded room was located 40cm to the rear of the EUT.

Power to the EUT was provided through the LISN. The impedance vs. frequency
characteristic of the LISN is complied with the limit shown on the figure 1 of ANSI
C63.4-2001.

Both lines (neutral and hot) were connected to the LISN in series at testing. A coaxial-type
connector which provides one 50 ohms terminating impedance was provided for connecting
the test instrument. The excess length of the power cord was folded back and forth at the
center of the lead so as to form a bundle not exceeding 40cm in length.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

If the EUT is a Personal Computer or a peripheral of personal computer, and the personal
computer has an auxiliary AC outlet which can be used for providing power to an external
monitor, then all measurements will be made with the monitor power from first the
computer-mounted AC outlet and then a floor-mounted AC outlet.

5.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. The
main power line conducted EMI tests were run on the hot and neutral conductors of the power
cord and the results were recorded. The effect of varying the position of the interface cables
has been investigated to find the configuration that produces maximum emission.

At the frequencies where the peak values of the emissions were higher than 6dR below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
frequencies where the quasi-peak values of the emissions were higher than 6d below the
applicable average limits, the emissions were also measured with the average detectors.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed

tuned mode to determine the nature of the emissions and to provide information which could
be useful in reducing their amplitude.

5.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range 150 KHz--30MHz
Detector Function Quasi-Peak/Average
Bandwidth (RBW) 9KHz
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5.1.4 Test Data:

Power Line Conducted Emissions (Hot) Channel 1,6, 11

Operator:MailesHsieh
Temperature(C):24
Humidity(%):63

Frequency LISN Cable QP Corrct. | QP Limit |QP Margin| AVE Corrct. |AVE Limit| AVE
Loss Loss Margin
| MHz (dB) (dB) Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.1504 0.10 0.02 39.62 65.99 -26.37 20.12 55.99 -35.87
0.1519 0.10 0.02 38.90 65.95 -27.04 18.66 55.95 -37.29
0.2044 0.10 0.05 45.78 64.45 -18.67 33.55 54.45 -20.90
0.2737 0.10 0.09 38.58 62.46 -23.89 28.23 52.46 -24.24
0.3393 0.10 0.09 34.12 60.59 -26.47 25.75 50.59 -24.84
5.2565 0.22 0.15 42.29 60.00 -17.71 34.75 50.00 -15.25
5.3256 0.22 0.16 43.00 60.00 -17.00 36.49 50.00 -13.51
5.5296 0.23 0.16 43.96 60.00 -16.04 37.44 50.00 -12.56
5.5979 0.23 0.16 44.03 60.00 -15.97 37.58 50.00 -12.42
5.8029 0.23 0.16 42.53 60.00 -17.47 36.04 50.00 -13.96
CISPR22 Class B ~ oy
International Standards Laboratory Conduction 02 — Band2_1]
w00 hase Class B Test Graph — LimitA
e X o Rea
g o I AVG Reaf
m
350.0 - e
g 40.0
é 30.0
o
E 20.0
< 10.0
1%0'.01( ' ' T 'ui)M ' ' T '1'o.i0M ' ' T '160i.0M
Frequency (Hz)
Operator: Mailes Hsieh
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Power Line Conducted Emissions (Neutral) Channel 1, 6, 11

Operator:MailesHsieh

Temperature(C):24
Humidity(%):63

Frequency LISN Cable QP Corrct. | QP Limit |QP Margin| AVE Corrct. |[AVE Limit| AVE
Loss Loss Margin
MHz (dB) (dB) Amp.(dBuV) | (dBuV) (dB) Amp.(dBuV) | (dBuV) (dB)
0.2046 0.10 0.05 45.52 64.44 -18.92 33.44 54.44 -21.00
0.2724 0.10 0.09 39.15 62.50 -23.36 28.18 52.50 -24.33
0.3412 0.10 0.09 35.57 60.54 -24.96 26.15 50.54 -24.39
0.4768 0.11 0.07 29.05 56.66 -27.62 24.50 46.66 -22.17
0.5460 0.12 0.07 25.57 56.00 -30.43 16.93 46.00 -29.07
4.9125 0.19 0.15 35.47 56.00 -20.53 25.78 46.00 -20.22
5.2553 0.19 0.15 41.41 60.00 -18.59 33.65 50.00 -16.35
5.4477 0.19 0.16 33.06 60.00 -26.94 20.15 50.00 -29.85
5.5317 0.19 0.16 43.87 60.00 -16.13 36.79 50.00 -13.21
5.6655 0.18 0.16 44.84 60.00 -15.16 37.62 50.00 -12.38
CISPR22 Class B - o
International Standards Laboratory Conduction 02 — NBand1]
Neutral Class B Test Gyraph — NBand2 ]
80.0 v PK Read
70.0 X QP Read
—~ A AVG Rea
g 60.0
e}
T 500
Z; 40.0
e}
é 30.0
o
E 20.0
<

10.0

0
100.0K

L
1.0M

Operator: Mailes Hsieh

Frequency (Hz)

+—+—+
100.0M

* NOTE: During the test, the EMI receiver was set to Max. Hold then switch the EUT Channel between 1, 6, 11
to get the maximum reading of all these channels.

Margin = Amplitude + Insertion Loss- Limit

A margin of -8dB means that the emission is 8dB below the limit
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5.2 Bandwidth for DSSS [Section 15.247 (a)(2)]

5.2.1 Test Procedure

The Transmitter output of EUT was connected to the spectrum analyzer. The 6 dB bandwidth
of the fundamental frequency was measured. The setting of spectrum analyzer is as follows

Equipment mode Spectrum analyzer

Detector function Peak mode
RBW 100KHz
VBW 100KHz
5.2.2 Test Setup
Spectrum
EUT Analyzer

5.2.3 Test Data:
6dB Bandwidth
Temperature ( ):24

Test Engineer:Mailes Hsieh Humidity (%):58

Frequency GdB. Limit .
Channel Bandwidth Pass/Fail
(MHz2) (MHz) (MHz)
1 2412 16.44 0.5 Pass
6 2437 16.44 0.5 Pass
11 2462 16.48 0.5 Pass
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Channel 6:

REF 20.0 dBm DL 6.0 4B MKR 2_41326 GHz
10d4B/ A View Posi B_Blank Horm 6.01 dB
Yindow
WINDOW WIDTH b
16,44 MH= thdou
[ DN |_OFF
_ : & . Window
fq"lm.w.lllﬁ ,wbhwb'l«'\'wﬂ'w- M]'Lr”w.-l ,»-»Wm'mw"mmm J'p%ﬁ,m Position
I;
L Window
Jﬁ' Width
S Window
Sweep
0N |DFF
7 Marker
CENTER 2.41200 GHz SPAM 20.00 HMHz Couple
#*RBW 100 kHz #VBW 100 kHz #5WP 1.0 s #ATT 3048 rTﬁr_rﬁFF-
REF 20.0 dBm DL 6.0 dB MKR 2.43824 GHz
10d4B/ A View Posi  B_Blank Norm 6.00 dB
¥indow
WINDOW WIDTH e
16.44 MH=z tndou
['ON | OFF
" Window
ol Lisgnloipendhntenbapen] 'wmq“ i el il gl ool Position
4
J Window
.M’M‘ Width
2 Window
Sweep
0H |DFF
? Marker
CENTER 2.43700 GHz SPAN 20 .00 MHz Couple
#*RBYW 100 kHz #VYBW 100 kHz *5WP 1.0 s *4TT 30dB r}ﬁr‘rﬁﬁﬁ‘
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Channel 11:

REF 20.0 dBm
10dB/

A _View

DL 6.0
Posi
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dB
B_Blank HNorm

FCC ID:HLZMS2161BG

6.00 dB

HMKR 2.46324 GHz

WID
16.

DOW
48

Wl
MH=

TH

¥Yindow

Window

% O LS e s S WS

\.IFL'IM.I.JJII.IL'H‘H‘

[ ON | OFF

Window
Position

o

3
Window
Width

£ Window
Sweep

oN_[[OFF
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5.3 DSSS Maximum Peak Output Power [Section 15.247 (b)(1)]

5.3.1 Test Procedure

-34-

FCC ID:HLZMS2161BG

The Transmitter output of EUT was connected to the peak power analyzer.

5.3.2 Test Setup

EUT

5.3.3 Test Data

Test Engineer:Mailes Hsieh

Maximum Peak Output Power

Peak Power
Analyzer

Temperature ( ):24
Humidity (%):58

Frequency Analy_zer Cable Loss Peak Power | Peak Power Limit .
Channel Reading Output Output Pass/Fail
(Mhz) (dBm) (dB) (mW) (dBm) (dBm)
1 2412 15.87 1.10 49.77 16.97 30 Pass
6 2437 15.65 1.10 47.32 16.75 30 Pass
11 2462 15.48 1.10 45.50 16.58 30 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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5.4 Radiated Emission Measurement [Section [15.247(c)(4)]

5.4.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement distance of
3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during testing are
noted in the following test record.

5.4.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running. We
found the maximum readings by varying the height of antenna and then rotating the turntable.
Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also analyzed in
details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode to
determine the precise amplitude of the emissions. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one
and four meters, its polarization was varied between vertical and horizontal, and the turntable
was slowly rotated, to maximize the emission.

1GHz — 25GHz: The highest emissions were also analyzed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of
the emission. While doing so, the interconnecting cables and major parts of the system were
moved around, the antenna height was varied between one and four meters, its polarization
was varied between vertical and horizontal, and the turntable was slowly rotated, to
maximize the emission. During test the EMI receiver and spectrum was setup according to
EMI Receiver/Spectrum Analyzer Configuration.

For the test of 2" to 10" harmonics frequencies , the equipment setup was also refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Peak mode
first, if the test data is higher than the emissions limit, an additional measurement using
Average mode will be performed and the average reading will be compared to the limit and
record in test report.

5.4.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 10 Hz
International Standards Laboratory Report Number: 05LR012FC

HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997



5.4.4 Test Data (30MHz — 1GHz):
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30M - 1GHz Open Field Radiated Emissions (Horizontal) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22
Humidity(%):42

Frequency | RXx R. | Ant F.| Cab L. | PreAmpl | Emission | Limit |Margin|A.Tower|T.Table
MHz | (dBuV)|(dB/m)| (dB) (dB) (dBuV/m) | (dBuV/m)| (dB) (cm) | (deg)
256.01 | 16.85 | 12.38 3.17 0.00 32.40 46.00 | -13.60 | 103.00 | 56.00
299.66 | 22.62 | 13.59 3.60 0.00 39.81 46.00 -6.19 | 103.00 | 285.00
328.76 | 15.21 | 14.00 3.91 0.00 33.13 46.00 | -12.87 | 103.00 | 153.00
335.55 | 1541 | 14.10 3.98 0.00 33.48 46.00 | -12.52 | 103.00 | 104.00
354.95 | 17.19 | 14.46 4.14 0.00 35.79 46.00 | -10.21 | 103.00 | 203.00
364.65 | 20.32 | 14.77 4.20 0.00 39.29 46.00 -6.71 | 103.00 | 203.00
43158 | 16.91 | 16.15 4.68 0.00 37.75 46.00 -8.25 | 103.00 | 170.00
497.54 | 10.48 | 17.44 5.26 0.00 33.19 46.00 |-12.81 | 103.00 | 137.00
871.96 3.68 | 20.51 8.05 0.00 32.24 46.00 | -13.76 | 103.00 | 121.00
915.61 3.57 | 20.62 8.18 0.00 32.37 46.00 | -13.63 | 103.00 | 72.00

30M - 1GHz Open Field Radiated Emissions (Vertical) Channel 1, 6, 11

Operator:MailesHsieh
Temperature(C):22
Humidity(%):42

Frequency | RXx R. | Ant F.| Cab L. | PreAmpl | Emission | Limit |Margin|A.Tower|T.Table
MHz | (dBuV)|(dB/m)| (dB) (dB) (dBuV/m) | (dBuV/m)| (dB) (cm) | (deg)
42.61 15.53 | 10.94 1.13 0.00 27.60 40.00 | -12.40 | 103.00 | 102.00
98.87 25.67 | 10.07 1.89 0.00 37.64 43.50 -5.86 | 103.00 | 20.00
159.01 | 18.88 | 8.86 2.36 0.00 30.10 4350 |-13.40 | 103.00 | 86.00
166.77 | 22.61 | 8.60 2.43 0.00 33.64 43.50 -9.86 | 103.00 | 102.00
184.23 | 19.57 | 8.56 2.62 0.00 30.75 4350 |-12.75 | 103.00 | 53.00
366.59 | 18.14 | 14.83 4.22 0.00 37.19 46.00 -8.81 | 103.00 | 315.00
43158 | 12.01 | 16.15 4.68 0.00 32.84 46.00 | -13.16 | 103.00 | 283.00
592.60 8.02 | 18.89 5.81 0.00 32.71 46.00 | -13.29 | 103.00 | 315.00
871.96 6.00 | 20.51 8.05 0.00 34.56 46.00 | -11.44 | 103.00 | 315.00
896.21 455 | 20.42 8.08 0.00 33.05 46.00 | -12.95 | 103.00 | 20.00

NOTE:

» During the Pre-test, the EUT has been tested for Channel 1,6, 11 transmit from Main and Aux antenna respectively to get
all the critical emission frequencies. In the final test all the critical emission frequencies has been tested and the test data
are listed above.

» Margin =

Corrected Amplitude — Limit

Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss - Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequencies from 30MHz to 1GHz have been tested
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5.4.5 Test Data ( 1GHz - 25 GHz) .
1GHz~ 25 GHz (Horizontal), Channel 1: 2412 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg

1599.40 |52.77pk | 27.63 2.30 34.39 | 48.32pk | 54.00av | -5.68 101 71

2208.79 |50.88pk | 30.96 1.96 35.19 | 48.62pk | 54.00av | -5.38 101 109

2283.72 |50.76pk | 30.94 1.73 35.19 | 48.24pk | 54.00av | -5.76 101 132

2510.99 [51.71pk| 30.90 1.36 35.19 | 48.79pk | 54.00av | -5.21 102 203

2518.48 |49.95pk | 30.91 1.36 35.18 | 47.03pk | 54.00av | -6.97 102 206

2573.43 |49.96pk | 30.93 1.37 35.13 | 47.13pk | 54.00av | -6.87 102 223

1GHz~ 25 GHz (Vertical), Channel 1: 2412 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.-Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1327.17 |55.40pk | 26.00 2.21 34.11 | 49.51pk | 54.00av | -4.49 101 89
1594.41 |49.95pk | 27.59 2.30 34.39 | 45.46pk | 54.00av | -8.54 101 71

2208.79 |49.52pk | 30.96 1.96 35.19 | 47.25pk | 54.00av | -6.75 101 109

2333.67 |52.74pk | 30.93 1.58 35.19 | 50.06pk | 54.00av | -3.94 101 148

2498.50 |49.16pk | 30.90 1.37 35.20 | 46.23pk | 54.00av | -7.77 101 200

2510.99 |51.46pk| 30.90 1.36 35.19 | 48.54pk | 54.00av | -5.46 102 203

4979.02 |46.33pk | 35.52 2.16 37.89 | 46.13pk | 54.00av | -7.87 100 2

6426.57 |44.84pk| 36.31 3.36 37.73 | 46.78pk | 54.00av | -7.22 100 211

6825.17 |45.77pk | 38.16 3.20 37.40 | 49.73pk | 54.00av | -4.27 101 140

9643.36 | 39.80pk | 40.58 3.24 34.33 | 49.30pk | 54.00av | -4.70 102 7

Note:

>

>
>
>
>
>
>
>
>
>
A

According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection , if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

** Fundamental Frequency

“*x: Not in the restricted band, Limit level=Fundamental Emission-20dB

*“ pk”: peak mode

“av”: average mode

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit - 6 dB

Margin=Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit.

Il frequencies from 1GHz to 25 GHz have been tested.

International Standards Laboratory Report Number: 05LR012FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VVCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997




-38- FCC ID:HLZMS2161BG

1GHz~ 25 GHz (Horizontal) , Channel 6 : 2437 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1374.63 |50.27pk | 26.22 2.21 34.13 | 44.58pk | 54.00av | -9.42 101 86
1594.41 |51.59pk | 27.59 2.30 34.39 | 47.09pk | 54.00av | -6.91 101 71

2231.27 |51.05pk | 30.95 1.89 35.19 | 48.71pk | 54.00av | -5.29 101 116

2518.48 |49.28pk | 30.91 1.36 35.18 | 46.37pk | 54.00av | -7.63 102 206

2535.96 |50.80pk | 30.91 1.37 35.17 | 47.91pk | 54.00av | -6.09 102 211

2598.40 |48.77pk| 30.94 1.38 35.11 | 45.98pk | 54.00av | -8.02 102 231

1GHz~ 25 GHz (Vertical), Channel 6 : 2437 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1327.17 |55.29pk | 26.00 2.21 34.11 | 49.40pk | 54.00av | -4.60 101 89
1596.90 |50.88pk | 27.61 2.30 34.39 | 46.41pk | 54.00av | -7.59 101 71
1799.20 |49.55pk | 29.31 2.45 34.79 | 46.53pk | 54.00av | -7.47 100 57

2231.27 |51.41pk| 30.95 1.89 35.19 | 49.07pk | 54.00av | -4.93 101 116

2488.51 |50.98pk | 30.90 1.42 35.20 | 48.10pk | 54.00av | -5.90 101 196

2535.96 |51.67pk| 30.91 1.37 35.17 | 48.79pk | 54.00av | -5.21 102 211

4989.51 |45.98pk | 35.56 2.17 37.90 | 45.81pk | 54.00av | -8.19 100 1

6493.01 |43.73pk| 36.39 3.40 37.68 | 45.84pk | 54.00av | -8.16 100 199

6821.68 |43.00pk | 38.14 3.21 37.40 | 46.94pk | 54.00av | -7.06 101 141

9745.25 |44.28pk | 40.36 3.30 34.37 | 53.57pk | 54.00av | -0.43 102 5

Note:

>

>
>
>
>
>
>
>
>
>
A

According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection , if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

** Fundamental Frequency

“*x: Not in the restricted band, Limit level=Fundamental Emission-20dB

*“ pk”: peak mode

“av”: average mode

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit - 6 dB

Margin=Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit.

Il frequencies from 1GHz to 25 GHz have been tested.
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1GHz~ 25 GHz (Horizontal), Channel 11: 2462 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg

1599.40 |51.66pk | 27.63 2.30 34.39 | 47.21pk | 54.00av | -6.79 101 71

2256.24 |51.54pk | 30.95 1.82 35.19 | 49.12pk | 54.00av | -4.88 101 123

2386.11 |53.52pk | 30.92 1.42 35.20 | 50.66pk | 54.00av | -3.34 101 164

2398.60 |52.98pk | 30.92 1.46 35.20 | 50.17pk | 54.00av | -3.83 101 168

2421.08 |53.34pk | 30.92 1.48 35.20 | 50.54pk | 54.00av | -3.46 101 175

2560.94 |49.96pk | 30.92 1.37 35.15 | 47.11pk | 54.00av | -6.89 102 219

1GHz~ 25 GHz (Vertical), Channel 11 : 2462 MHz

Operator:MailesHsieh RBW:1MHz
Humidity(%):43
Temperature(C):25

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table

MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg

1332.17 |55.98pk | 26.03 2.21 34.11 | 50.11pk | 54.00av | -3.89 101 89

2256.24 |50.27pk | 30.95 1.82 35.19 | 47.84pk | 54.00av | -6.16 101 123

2286.21 |53.40pk | 30.94 1.73 35.19 | 50.88pk | 54.00av | -3.12 101 133

2386.11 |53.20pk | 30.92 1.42 35.20 | 50.35pk | 54.00av | -3.65 101 164

2398.60 |52.52pk | 30.92 1.46 35.20 | 49.71pk | 54.00av | -4.29 101 168

2563.44 |49.89pk | 30.93 1.37 35.14 | 47.04pk | 54.00av | -6.96 102 220

4979.02 |46.36pk | 35.52 2.16 37.89 | 46.16pk | 54.00av | -7.84 100 2

6821.68 |41.28pk | 38.14 3.21 37.40 | 45.23pk | 54.00av | -8.77 101 141

6898.60 |41.46pk | 38.55 3.16 37.34 | 45.84pk | 54.00av | -8.16 101 127

9841.16 |43.77pk| 40.15 3.35 34.40 | 52.86pk | 54.00av | -1.14 101 3

Note:

>

>
>
>
>
>
>
>
>
>
A

According to ANSI C63.4-2001 8.3.1.2 Notes(1):Where limits are specified by agencies for both average and peak (or
quasi-peak) detection , if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to
perform an average measurement.

** Fundamental Frequency

“*x: Not in the restricted band, Limit level=Fundamental Emission-20dB

*“ pk”: peak mode

“av”: average mode

“---*: No meter reading data due to the emission level is smaller than spectrum noise level.

The Spectrum noise level+Correction Factor < Limit - 6 dB

Margin=Corrected Amplitude — Limit

Corrected Amplitude=Radiated Amplitude+Antenna Correction Factor+Cable Loss-Pre-Amplifier Gain

A margin of -8dB means that the emission is 8dB below the limit.

Il frequencies from 1GHz to 25 GHz have been tested.
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5.5 Band Edge Measurement

5.5.1 Test Procedure (Conducted)

1. The transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 100KHz
VBW: 100KHz
Center frequency: 2.4GHz, 2.4835GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is completed
3. Find the next peak frequency outside the operation frequency band

5.5.2 Test Setup (Conducted)

Spectrum
EUT Analyzer

5.5.3 Test Data:

Table: Band Edge measurement (Conducted)
Temperature ( ):24

Test Engineer:Mailes Hsieh Humidity (%):58
Spectrum Carrier -
Channel Frequency Reading glrglstldigggg Pass/Fail
(MHz2) (dBuV) (dB)

1 2413.2 103.57

Outside band 2400.0 73.34 30.23 Pass
11 2463.2 102.32

Outside band 2475.1 68.34 33.98 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Band Edge Conducted measurement

MKR 2.4132 GHz

REF 127.0 dBpV
10dB/ A View Posi B_Blank HNorm 103.57 dBwV
Multi HKR
MARKER i -
: : I‘.'M'*“‘_""""‘f‘l Setup
2 e N
Fd N | THKR List
o il -
e PR i P A e i 1 : “ OFF
2 .
. - — Peak List
CENTER 2.3750 6Hz N SPAN 100.0 MHz Liue]
*RBYW 100 kHz #VBW 100 kHz =*SWP 200 ms *ATT 304B ] i
I . 4
Peak List
Freq
7
Multi HKR
0OFF

Band Edge Conducted Measurement
MKR 2.4632 GHz

REF 127.0 dBuV
10dB/ A_View Posi B_Blank Horm 102.32 dBp¥
Hulti MKR
MARKER 1 ~
'2 Ao GH= : HMulti HKR
: il ol : Setup
¥ - i
‘\%m MKR List
i, e ipveorromoy Il M3
B .
— — Peak List
CENTER 2.5000 GHz B SPAN 100.0 HHz Level
*RBW 100 kHz #VBYW 100 kHz #*SWP 200 ms *ATT 30dB ) §
] ? ; "]
Peak List
Freq
T
Multi MKR
OFF
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5.5.4 Test Procedure (Radiated)

1. Antenna and Turntable test procedure same as Radiated Emission Measurement.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN: 100MHz
RBW: 1MHz
VBW: 3MHz
Center frequency: 2.395GHz, 2.48GHz.
2. Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold function is completed.
3. Find the next peak frequency outside the operation frequency band
4. For peak frequency emission level measurement in Restricted Band ,
Change RBW: 1MHz
VBW: 10Hz
Span: 100MHz.
5. Get the spectrum reading after Maximum Hold function is completed.

5.5.5 Test Setup (Radiated)
Same as Radiated Emission Measurement
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5.5.6 Test Data
Table Band Edge measurement (Radiated)
Temperature ( ):26

Test Engineer:Mailes Hsieh Humidity (%):43

Spectrum | Correction | Emission dBc Equip. Pass
- Frequency Limit
Description Reading Factor Level (Limit: Setup or
(MHz) (dBuVv) (dB/m) (dBuVv/m) | >20dBc) | (dBuV/m) VBW Fail
Channel_1 2410.7 53.71 35.48 89.19 10Hz
(average mode)
Channel 1 2408.8 67.63 35.48 103.11 3MHz
(peak mode)
Outside band 2400.0 46.82 35.48 82.30 20.81 3MHz | Pass
(peak mode)
Channel_11 2460.7 50.30 35.50 85.80 10Hz
(average mode)
Channel_11 24594 | 6451 35,50 100.01 3MHz | -
(peak mode)
Outsideband | 50758 | 3645 35.51 71.96 | 2805 3MHz | Pass
(peak mode)
Channel_1
Restricted band 2389.8 29.52 35.47 64.99 74 3MHz Pass
(peak mode)
Restricted band | 544, 11.09 35.47 46.56 54 10Hz | Pass
(average mode)
Channel_11
Restricted band 2483.9 28.92 35.51 64.43 74 3MHz Pass
(peak mode)
Restricted band | »4a5 5 | 1961 35,51 46.12 54 10Hz | Pass
(average mode)
Note:
> The Spectrum plot of emission level measurement in Restricted band is attached.
> Emission Level=Spectrum Reading+Correction Factor
> Correction Factor=Antenna Factor+cable loss—amplifier gain
> Both Horizontal and Vertical polarizaion have been tested and the worst data is listed above.
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 1)

HKR 2.4088 GHz

REF 81.0 dBuV
10dB/ A _View Posi  B_Blank Posi 67.63 dBV
LOF Hulti HKR
MARKER 1 S )
A Ao o 1T Wi || Multi MKR
Pl 1 = T = T T o 2 N
B Setup
% o s
,,«3”""# il ‘i
s e MKR List
-: [FON [_OFF |
= ]
- — Peak List
CENTER 2.3750 GHz SPAN 100.0 MHz Level
*BBYW 1 MHz #YBYW 3 MH=z #5WP 200 ms  #ATT 0 dB ] i
L larker 4
Peak List
Freq
ki
Hulti MKR |
OFF

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Channel 1

MKR 2.4107 GHz

REF 81.0 dBpV
104dB/ A Miew Posi B_Blank Posi 53.71 dBpy
LOF] Hulti HKR
MARKER 1 i
7 e Y Setup
| =
. MKR List
et Sl G - [TOR [ OFF
2 )
_ — Peak List
CENTER 2.3750 GHz SPAN 100.0 MHz L]
SWP 20 s #A4TT 0 dB ] i

*RBY 1 HH=z #VBYW 10 Hz
. arker 4
Peak List

Freq

T
Multi MKR
OFF
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Channel 11

MKR 2.4594 GHz

REF 81.0 dBpV .
10dB/ A_View Posi B_Blank Posi 64.51 dBuV
LOF : Hulti HKR
MARKER ¥ ~
|, e o LT Multi MKR
l st Setu
N i it
% 1|z L
. HKR List
- SRR b FPPT—— :
- Illﬂl OFF
3z .
— Peak List
SPAN 100.0 WHz Kt

CENTER 2.5000 GHz

#*RBYW 1 HH=z #VBYW 3 MH=z
4
Peak List

Freq

#3WP 200 ms  *ATT O dB

7
Multi HKR
OFF

Band Edge measurement for radiated emission in Restricted Band(Radiated)

MER 2.4607 GH=z

REF 81.0 dBpV
104dB/ A Miew Posi B_Blank Posi 50.30 dBu¥
LOF] Hulti HKR
MARKER i i
P T I i o e T o 1 1| Hulti HKR
L o‘+$Jtlf L T 1
” : _ Setup
] 1 e
B EE 5 HKR List
: [7om [ oFF
3 )
— Peak List
SPAN 100.0 MHz Estel

CENTER 2.5000 GHz
*RBY 1 MHz *YBY 10 Hz SWP 20 s *ATT 0 dB
1 larker 4
_ Peak List
; : ¢ bh. ) 2 Freqg

T
Multi MKR
OFF
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5.6 RF Exposure Measurement [Section 15.247(b)(4) & 1.1307(b)]

See MPE report
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5.7 DSSS Peak Power Spectral Density [Section 15.247(d) ]

5.7.1 Test Procedure

1. The Transmitter output of EUT was connected to the spectrum analyzer.
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN:1.5MHz
RBW: 3KHz
VBW: 30KHz
Center frequency: fundamental frequency tested.
Sweep time= 500 sec.
2. Using Peak Search to read the peak power after Maximum Hold function is
completed.

5.7.2 Test Setup

Spectrum
Analyzer

EUT

5.7.3 Test Data
Maximum Peak Output Power Density
Temperature ( ):24

Test Engineer:Mailes Hsieh Humidity (%):58

Frequency Spectrum Cable Loss PEEL S P Limit .
Channel Reading Output Pass/Fail
(MHz) (dBm/3KHz) (dB) (dBm/3KHz) | (dBm/3KHz)
1 2412 -14.32 1.10 -13.22 8 Pass
6 2437 -13.86 1.10 -12.76 8 Pass
11 2462 -15.64 1.10 -14.54 8 Pass

Note: Two RF output( MAIN & AUX) have been test,the worse data shown above.
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Channel 1
REF 20.0 dBm MKR 2.410740 GHz
10dB/ A _View Posi  B_Blank Horm -14.32 dBm
Trace fi
MARKER 1
2.4197400 GH=Z Wite A
2
View &
B, -
O aiharin. TV P ot PRI T, o h#uwmﬁh**hmﬂ Y thiie 0 e arie A
4
Hax Hold
A
s
Detector
[ Posi
&
Trc Henu
Fa [ B |
7
CENTER 2.410741 GHz SPAH 1.500 MHz 1/2 ,more
*RBY 3 kH=z #/BY 30 kHz *¥5WP 500 s *ATT 30dB
Channel 6
REF 20.0 dBm MKR 2.435741 GHz
10dB/ A_View Posi  B_Blank HNorm -13.86 dBm
Trace A
MARKER 1
2.435741 GH= Write A
Z
View &
3
WMWWW‘\WJL..« o
4
Max Hold
A
-
Detector
FPosi
Trc Henu
Fa B |
7
CENTER 2.436365 GHz SPAN 1.500 MHz 1/2 ,more

*RBW 3 kHz *VBW 30 kH=z

*¥SWP 500 =

*ATT 30dB
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Channel 11
REF 20.0 dBm MKR 2.461742 GHz
10dB/ A View Posi B_Blank MNorm =15.64 dBmn
Trace fA
MARKER 1
2.461742 GH= Write A
2
View A
b}
L Mw&% NMMMMM e
My, -
Hax Hold
A
s
Detector
[ Fosi
&
Trc Menu
Fa—_8 |
T
CENTER 2.461994 GHz SPAN 1.500 MHz 1/2 ,more
*RBY 3 kHz #VBW 30 kHz  #SWP 500 s *ATT 30dB
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6. TEST RESULTS (Bluetooth Device co-located with the WLAN Device)
6.1 Radiated Emission Measurement [Section [15.247(c)(4)]

6.1.1 EUT Configuration

The equipment under test was set up on the 10 meter chamber with measurement
distance of 3 meters. The EUT was placed on a non-conductive table 80cm above ground.

Any changes made to the configuration, or modifications made to the EUT, during
testing are noted in the following test record.

6.1.2 Test Procedure

The system was set up as described above, with the EMI diagnostic software running.
We found the maximum readings by varying the height of antenna and then rotating the
turntable. Both polarization of antenna, horizontal and vertical, are measured.

30M to 1GHz: The highest emissions between 30 MHz to 1000 MHz were also
analyzed in details by operating the spectrum analyzer and/or EMI receiver in quasi-peak mode
to determine the precise amplitude of the emissions. While doing so, the interconnecting cables
and major parts of the system were moved around, the antenna height was varied between one
and four meters, its polarization was varied between vertical and horizontal, and the turntable
was slowly rotated, to maximize the emission.

1GHz - 25GHz: The highest emissions were also analyzed in details by operating the
spectrum analyzer and/or EMI receiver in peak mode to determine the precise amplitude of the
emission. While doing so, the interconnecting cables and major parts of the system were moved
around, the antenna height was varied between one and four meters, its polarization was varied
between vertical and horizontal, and the turntable was slowly rotated, to maximize the emission.
During test the EMI receiver and spectrum was setup according to EMI Receiver/Spectrum Analyzer
Configuration.
For the test of 2" to 10" harmonics frequencies , the equipment setup was also refer to EMI
Receiver/Spectrum Analyzer Configuration. The frequencies were tested using Peak mode first, if the
test data is higher than the emissions limit, an additional measurement using Average mode will
be performed and the average reading will be compared to the limit and record in test report.

6.1.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequencies tested)

Frequency Range Tested: 30MHz~1000MHz
Detector Function: Quasi-Peak Mode
Resolution Bandwidth (RBW): 120KHz

Video Bandwidth (VBW) 1MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Peak Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 3MHz

Frequency Range Tested: 1GHz - 25 GHz
Detector Function: Average Mode
Resolution Bandwidth (RBW): 1MHz

Video Bandwidth (VBW) 10 Hz
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6.1.4 Test Data (above 1GHz) :.

1GHz~ 25 GHz (Horizontal), The Emission Data While Bluetooth Channel 00 : 2402 MHz
& 802.11b WLAN Channel 1 : 2412 MHz operating

Operator:MailesHsieh RBW:1MHz
Humidity(%):41
Temperature(C):26

Frequency | RXx R. | Ant F. | Cab L. |PreAmpl | Emission| Limit | Margin | A.Tower | T.Table
MHz dBuVv | dB/m dB dB dBuV/m | dBuV/m dB cm deg
1097.4| 53.12 pk 24.95 2.18 33.98| 46.26 pk | 54.00 av -1.74 102 105
1327.17| 55.02 pk 26 2.21 34.11| 49.13 pk | 54.00 av -4.87 101 89
1599.4| 51.40 pk 27.63 2.3 34.39] 46.94 pk | 54.00 av -7.06 101 71
2311.19| 51.59 pk 30.94 1.65 35.19] 48.99 pk | 54.00 av -5.01 101 141
2333.67| 49.52 pk 30.93 1.58 35.19| 46.84 pk | 54.00 av -7.16 101 148
4800.7| 50.63 pk 34.84 2.12 37.69| 49.90 pk | 54.00 av -4.1 100 20
6426.57| 46.18 pk 36.31 3.36 37.73148.12 pk | 54.00 av -5.88 100 211
9601.4| 40.77 pk 40.68 3.22 34.32|50.35 pk | 54.00 av -3.65 102 8
9643.36| 47.84 av 40.58 3.24 34.33| 52.34 av | 54.00 av -1.66 102 7

1GHz~ 25 GHz (Vertical), , The Emission Data While Bluetooth Channel 00 : 2402 MHz
& 802.11b WLAN Channel 1 : 2412 MHz operating

Operator:MailesHsieh RBW:1MHz
Humidity(%):41
Temperature(C):26

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table
MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1327.17] 58.73 pk 26 2.21 34.11|52.84 pk | 54.00 av -1.16 101 89
1596.9| 52.08 pk 27.61 2.3 34.39[47.60 pk | 54.00 av -6.4 101 71
1791.71] 50.70 pk 29.25 245 34.77| 47.62 pk | 54.00 av -6.38 100 57
1861.64| 49.63 pk 29.84 2.5 34.91| 47.06 pk | 54.00 av -6.94 100 53
2308.69| 51.06 pk 30.94 1.66 35.19] 48.47 pk | 54.00 av -5.53 101 140
4800.7| 53.77 pk 34.84 2.12 37.69| 53.04 pk | 54.00 av -0.96 100 20
4993.01| 46.68 pk 35.57 2.17 37.9| 46.52 pk | 54.00 av -7.48 100 1
6426.57| 46.53 pk 36.31 3.36 37.73| 48.47 pk | 54.00 av -5.53 100 211
7203.8] 46.92 pk 39.43 2.74 36.89| 52.20 pk | 54.00 av -1.8 101 139
9601.4] 41.52 av 40.68 3.22 34.32|51.10 av_ | 54.00 av -2.9 102 8
9643.36| 43.34 av 40.58 3.24 34.33| 52.84 av | 54.00 av -1.16 102 7
Note:

The Spectrum noise level + Correction Factor < Limit - 6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss -
Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequencies from 1GHz to 25 GHz have been tested.

The worst data of the Radiated Emission over 1GHz are listed above when the bluetooth
device is co-located with the WLAN device.
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1GHz~ 25 GHz (Horizontal), The Emission Data While Bluetooth Channel 00 : 2402 MHz
& 802.11g WLAN Channel 1 : 2412 MHz operating

Operator:MailesHsieh RBW:1MHz
Humidity(%):41
Temperature(C):26

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.-Tower | T.Table
MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg

1332.17| 55.48 pk 26.03 2.21 34.11| 49.61 pk | 54.00 av -4.39 101 89

1599.4| 51.06 pk 27.63 2.3 34.39| 46.61 pk | 54.00 av -7.39 101 71
2208.79| 50.54 pk 30.96 1.96 35.19]48.27 pk | 54.00 av -5.73 101 109
2323.68| 54.14 pk 30.94 1.61 35.19| 51.50 pk | 54.00 av -2.5 101 145
2510.99| 50.70 pk 30.9 1.36 35.19| 47.78 pk | 54.00 av -6.22 102 203

4800.7| 51.58 pk 34.84 2.12 37.69| 50.85 pk | 54.00 av -3.15 100 20
6426.57| 46.76 pk 36.31 3.36 37.731 48.69 pk | 54.00 av -5.31 100 211
9607.39| 40.77 pk 40.66 3.23 34.32| 50.34 pk | 54.00 av -3.66 102 8

1GHz~ 25 GHz (Vertical), , The Emission Data While Bluetooth Channel 00 : 2402 MHz
& 802.11g WLAN Channel 1 : 2412 MHz operating

Operator:MailesHsieh RBW:1MHz
Humidity(%):41
Temperature(C):26

Frequency | Rx R. | Ant F. | Cab L. |PreAmpl | Emission | Limit | Margin | A.Tower | T.Table
MHz dBuV | dB/m dB dB dBuV/m |dBuVv/m| dB cm deg
1324.68| 57.90 pk 25.99 2.21 34.11]52.00 pk | 54.00 av -2 101 90
2308.69| 53.63 pk 30.94 1.66 35.19/51.03 pk | 54.00 av -2.97 101 140
2491.01] 49.52 pk 30.9 1.41 35.2| 46.63 pk | 54.00 av -7.37 101 197
2510.99| 50.73 pk 30.9 1.36 35.19| 47.80 pk | 54.00 av -6.2 102 203
2598.4| 49.68 pk 30.94 1.38 35.11] 46.89 pk | 54.00 av -7.11 102 231
4800.7| 53.88 pk 34.84 2.12 37.69| 53.15 pk | 54.00 av -0.85 100 20
4986.01| 46.73 pk 35.55 2.17 37.89| 46.55 pk | 54.00 av -7.45 100 1
6426.57| 46.66 pk 36.31 3.36 37.73| 48.59 pk | 54.00 av -5.41 100 211
7203.8] 47.32 pk 39.43 2.74 36.89| 52.60 pk | 54.00 av -1.4 101 139
9601.4] 41.84 av 40.68 3.22 34.32| 51.43av_ | 54.00 av -2.57 102 8
Note:

The Spectrum noise level + Correction Factor < Limit - 6 dB

Margin = Corrected Amplitude — Limit
Corrected Amplitude = Radiated Amplitude + Antenna Correction Factor + Cable Loss -
Pre-Amplifier Gain
A margin of -8dB means that the emission is 8dB below the limit

All frequencies from 1GHz to 25 GHz have been tested.

The worst data of the Radiated Emission over 1GHz are listed above when the bluetooth
device is co-located with the WLAN device.
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6.2 Band Edge Measurement (when Bluetooth and WLAN are operating at
the same time)

Il Measuring the Peak / Average Mode when Bluetooth Channel 0 is co-located with the

WLAN Channel 1 and Bluetooth Channel 78 is co-located with the WLAN Channel 11.

6.2.1 Band Edge measurement Test Procedure (Radiated)

1. Antenna and Turntable test procedure same as Radiated Emission Measurement
Equipment mode: Spectrum analyzer
Detector function: Peak mode
SPAN:100MHz
RBW: 1MHz
VBW: 3MHz
Center frequency: 2.395GHz, 2.48 GHz.

2. Using Peak Search to read the peak power of Carrier frequencies after Maximun Hold
function is completed.
3. Find the next peak frequency outside the operation frequency band.

4. For peak frequency emission level measurement in Restricted Band ,
Change RBW: 1MHz ,
VBW: 10Hz,
Span: 100MHz.
5. Get the spectrum reading after Maximun Hold function is completed.

6.2.2 Test Setup (Radiated)

same as Radiated Emission Measurement
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6.2.3 Test Data ( bluetooth & 802.11b):

Band Edge measurement (Radiated)
Temperature ( ):26

Test Engineer:Mailes Hsieh Humidity (%):43
Frequenc | Spectrum Correctio Emission | dBc o Equip. Pass
n Limit
Description y Reading | Factor Level ( Limit: Setup or
(dBuV/m .
(MHz) | (dBuV) | (dB/m) |(dBuV/m)| >20dBc) ™" VBW | Falil
Channel 1 | 51108 | 6403 | 3548 | 9951 | - | 10Hz | -
(average mode)
BT_Channel 00 | »y551 | 5658 | 3548 | 9206 | - | -- | 10Hz | -
(average mode)
Channel_1 24129 | 7108 | 3548 | 10656 | - | 3MHz | -
(peak mode)
BT_Channel 00 | 54051 | 5042 | 3548 | 9490 | - | 3MHZ | -
(peak mode)
outsideband | 54500 | 3714 | 3548 | 7262 | 3394 | -~ | 3MHz | Pass
(peak mode)
Chamnel 1L '\ 54607 | 6053 | 3550 | 9603 | -~ | - | 1Mz | -
(average mode)
BT_Channel 78 | 54800 | 5390 | 3550 | 8940 | - | -~ | 10Hz | -
(average mode)
Channel 11 | »/609 | 6764 | 3550 | 10314 | - — | aMHz |
(peak mode)
BT _Channel 78 | 4800 | 5478 | 3550 | 90.28 | - — | 3MHz | -
(peak mode)
Outsideband | »47,5 | 3384 3551 | 6935 | 33.79 3MHz | Pass
(peak mode)
Channel_1
Restricted band | 2385.7 | 23.20 3547 | 5867 74 3MHz | Pass
(peak mode)
Restricted band | 53836 | 1355 | 3547 | 4902 | -~ | 54 | 10Hz | Pass
(average mode)
Channel_11
Restricted band 2487.1 21.34 35.51 56.85 74 3MHz Pass
(peak mode)
Restrictedband | 30083 | 1040 | 3551 | 4591 | 54 | 10Hz | Pass
(average mode)

Note: The Spectrum plot of emission level measurement in Restricted band is attached.
Emission Level = Spectrum Reading + Correction Factor
Correction Factor = Antenna Factor + cable loss — amplifier gain
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Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channel 0 is co-located with the WLAN Channel 1)

REF 81.0 dBuV MKR 2.4179 GHz
10dB/ fA_View Posi B_Blank Posi 71.08 dBuV
LOF Hul ti MKR
MARKER 1 \
P} A4 0L LT Dot e Hulti HKR
AP - i e F '
¥ 5 Setup
‘M"c& \V"' 3
: o a 4T MKR List
R
| O4 | OFF
=
Peak List
CENTER 2.375%0 GHz SPAN 100.0 MHz Level
*RBY 1 MHz #/BW 3 MHz #S5WP 200 ms  ®ATT O dB
Hulti Marker List QPeak List
1: 2.4129 6Hz 71.08 dBuY Ebed
2! 2.4021 GHz 59.42 dBuV
3 2.4000 GHz 37.14 dBuY
4: 2.3900 GHz 18.86 dBuV
5 2.3857 GHz 23.20 dBuV
G:
i
8:
9:
10: Multi MKR |

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Bluetooth Channel 0 is co-located with the WLAN Channel 1)

REF 81.0 dBuV HKR 2.4108 GHz
10dB/ fi_Vieuw Posi B_Blank Posi 64.03 dBuV
LOF Hulti HKR
MARKER 1
- A iAD P 4 = .* Multi MKR
PP S o o T L B e S
fit i i
I Al
= //‘ MKR List
. B @ [oeF |
= |
Peak List
CEMTER 2.3750 GHz SPAH 100.0 MHz Level
*RBY 1 MHz #YBY 10 Hz SWP 20 s #4ATT 0 dB
Hulti Marker List ‘beak List
1: 2.4108 GHz 64.03 dBuV¥ Freq
il 2.4021 GHz 56.58 dBu¥
3: 2.3836 GH= 13.55 dBuY
q:
5:
G:
T:
8:
9:
10: T, A
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Band Edge measurement for radiated emission in Restricted Band(Radiated)

Peak Mode (Bluetooth Channel 78 is co-located with the WL AN Channel 11)

REF 81.0 dBpV HKR 2.4629 GHz
1048/ fa_View Posi B_Blank Posi 67.64 dBuV
LOF Multi HMKR
MARKER : 1
O O A L Hulti MKR
Zr B O ur;gll Setup
7 e S T
i e MKR List
| O | OFF
=
Peak List
CENTER 2.5000 GHz SPAN 100.0 MHz Ll
#RBYW 1 MHz *YBYW 3 HMHz #5WP 200 ms  #ATT 0 dB
Hulti Marker List 4Feak List
L5 2.4629 GHz 67.64 dBuY Freq
21 2.4742 GHz 33.84 dBuY
e Z2.4800 GHz 51.78 dBuY
4: 2.4835 GHz 19.63 dBuY
B 2.4871 GHz 21.34 dBuY
B:
i
8

Band Edge measurement for radiated emission in Restricted Band(Radiated)

Average Mode (Bluetooth Channel 78 is co-

located with the WLAN Channel 11)

REF 81.0 dBpV MKR 2.4607 GHz
10dB/ A _View Posi B Write Posi 60.53 dBuV
LOF Hulti HKR
MARKER ; MIme
uﬁizmﬁﬁksiagymw{31{= Uit
e :% Setup
i - =
s 1\ MKR List
o o [oFF |
2
Peak List
CENTER 2.5000 GHz SPAN 100.0 MHz el
*RBYW 1 MH=z *VBY 10 Hz SWP 20 s *ATT 0 dB
Hulti Marker List ‘beak List
1: 2.4607 GHz 60.53 dBuY Freq
2 2.4800 GHz 53.90 dBuY
3e 2.4883 GHz 10.40 dBuY
4:
e
G:
7
8
9:
m: ¥ O
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6.2.4 Test Data ( bluetooth & 802.119):
Band Edge measurement (Radiated)

Test Engineer:Mailes Hsieh

FCC ID:HLZMS2161BG

Temperature

):26

Humidity (%):43

Spectrum Sl Eee Emission| dBc . Equip. Pass
Frequency n Limit
Description Reading | Factor Level | (Limit: Setup or
dBuV/m .
(MHz) | (@Buwv) | (dB/m) (dB‘;V’m > 20d8¢) | ¢ : VBW | Fail
Channel_1 24104 | 5309 | 3548 | 8857 | - 10Hz | -
(average mode)
BT Channel 00 | o401 | 5774 | 3548 | 9322 | - | 10Hz | -
(average mode)
Chamnell =\ 24067 | 6707 | 3548 | 10255 | - | -~ | 3MHz | -
(peak mode)
BT _Channel 00 | 51055 | 6078 | 3548 | 9626 | — | -~ | 3MHz | -
(peak mode)
Outside band 24000 | 4538 | 3548 | 80.86 | 21.69 3MHz | Pass
(peak mode)
Channel 11 1 ,4603 | 5017 | 3550 | 8567 | - 10Hz | -
(average mode)
BT _Channel 78 | ", 000 | 5389 | 3550 | 8939 | - 10Hz | —
(average mode)
chamnel 1L =\ 4595 | 6357 | 3550 | 9907 | -~ | -~ | 3MHz | -
(peak mode)
BT Channel 78 | p4g01 | 5473 | 3550 | 9023 | - | 3MHz | -
(peak mode)
outsideband | 51765 | 3227 | 3551 | 67.78 | 3120 | - 3MHz | Pass
(peak mode)
Channel_1
Restricted band | 2389.2 | 28.25 | 3547 | 63.72 74 3MHz | Pass
(peak mode)
Restricted band | 3900 | 1085 | 3547 | 4602 | - 54 | 10Hz | Pass
(average mode)
Channel_11
Restricted band 2483.7 27.67 35.51 63.18 74 3MHz Pass
(peak mode)
Restrictedband | 50635 | 1026 | 3551 | 4577 | - 54 | 10Hz | Pass

(average mode)

Note: The Spectrum plot of emission level measurement in Restricted band is attached.
Emission Level = Spectrum Reading + Correction Factor
Correction Factor = Antenna Factor + cable loss — amplifier gain
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FCC ID:HLZMS2161BG

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Peak Mode (Bluetooth Channel 0 is co-located with the WLAN Channel 1)

REF 81.0 dBuY MKR 2.4067 GHz
10d4B/ A _View Posi B_Blank Posi b7 .07 dBuV
LOF Hulti HKR
MARKER 1 1
- A= i g~Ty 2 il Multi HKR
Pt 4 11'% & o RPE R T 4 S %8
2 K Setup
w1 z
S BN 5. MKR List
g Fon [oFE
—
Peak List
CEHTER 2.3750 GHz SPAH 100.0 MHz L]
#RBYW 1 HH=z #YBYW 3 MH=z #5WP 200 ms  *ATT O dB
Hulti Marker List qbeak List
L5 2.4067 GHz 67.07 dBuY Freq
2: 2.4022 GHz 60.78 dBuY
3 2.4000 GHz 45.38 dBuY
4: 2.3900 GHz 25.64 dBuM
5! 2.3892 GHz 28.25 dBuM
b:
7:
a8
9:
10: B e e

Band Edge measurement for radiated emission in Restricted Band(Radiated)
Average Mode (Bluetooth Channel 0 is co-located with the WLAN Channel 1)

REF 81.0 dBu¥ HKR 2.4104 GH=z
10dB/ A View Posi B_Blank Posi 53.09 dBuV
LOF] Hulti HKR
MARKER 1
P T I B W B ol & | 2 Multi MKR
Ly e i i
|" [\ \'I, Setup
| e
_/J “=| | THKR List
——*3 | OW | OFF
=
Peak List
CENTER 2.3750 GHz SPAH 100.0 MHz Level
*RBY 1 MH=z *YBY 10 Hz SWP 20 5 #4TT 0 dB
Hulti Marker List qbeak List
1 2.4104 GHz 53.09 dBuY Ered
Al 2.4021 GHz h7.74 dBuY
3: 2.3900 GHz 10.55 dBp¥
q:
h:
b:
EF
i
q:
10: T. .
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Band Edge measurement for radiated emi

FCC ID:HLZMS2161BG

ssion in Restricted Band(Radiated)

Peak Mode (Bluetooth Channel 78 is co-located with the WLAN Channel 11)

REF 81.0 dBup¥ MKR 2.4595 GHz
10dB/ A _View Posi  B_Blank Posi 63.57 dBuV
LOF Hulti HMKR
MAREKER : 1
Do ... G"HE Multi MKR
< J’% Setup
el
hgm”“mw - 2IA'IKR List
[Fon— | oFF |
2
Peak List
CENTER 2.5000 GHz SPAH 100.0 HHz Eevel
#*RBY 1 MHz *VBW 3 MH=z #5WP 200 ms  *ATT O dB
Hulti Harker List 4beak List
{: 2.4595 6Hz 63.57 dBuV Fred
2 2.4765 GHz 32.27 dBpY
3: 2.4801 GHz 51.73 dBnY
4: 2.4835 GHz 25.51 dBpY
5 2.4837 GHz 27.67 dBuY
G:
T
8:

Band Edge measurement for radiated emi

ssion in Restricted Band(Radiated)

Average Mode (Bluetooth Channel 78 is co-located with the WLAN Channel 11)

REF 81.0 dBpV MKR 2.4603 GHz
10dB/ A _View Posi  B_Blank Posi 50.17 dBuV
LOF] Hulti HKR
MARKER ; 1
24603 GH; MuTtl MER
7 f% Setup
! - =
L7 wa '.\ﬁ MKR List
| O | OFF
2
Peak List
CENTER 2.5000 GHz SPAN 100.0 MHz el
*RBYW 1 MH=z *VBY 10 Hz SWP 20 s *ATT 0 dB
Hulti Marker List ‘beak List
1: 2.4603 GHz 50.17 dBuY Freq
2 2.4800 GHz 53.89 dBuY
3e 2.4835 GHz 10.26 dBuY
4:
e
G:
7
8
9:
m: ¥ O
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7. TEST RESULTS (Bluetooth)
7.1. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 1% to 3% of the 20 dB
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled.

RESULTS

No non-compliance noted:

Channel | Frequency | 20 dB Bandwidth
(MH2) (kH2z)
Low 2402 942
Middle 2441 942
High 2480 942
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20 DB BANDWIDTH

20 DB BANDWIDTH LOW CH
H Agilent 06:38-35 Sep 24, 2003

& Mki2 942 kHz
Atten 10 dB 0.37 dB

Span 5 MHz
#VBW 30 kHz Sweep 47.8 ms (601 pis)
Amplilude
-4.52 dBm
-34.87 dBm
0.37 dB
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20 DB BANDWIDTH MID CH
% Agilent 06:40:20 Sep 24, 2003

A Mki2 942 kHz
Atlen 10 dB -0.09 dB

Span 5 MHz
Sweep 47.8 ms (601 pis)
Amplilude
-4.82 dBm
-24.76 dBm
-0.09 dB

Page 62

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.




20 DB BANDWIDTH HIGH CH
% Agilent 06:42-26 Sep 24, 2003

& Mki2 942 kHz
Atten 10 dB -0.10 dB

Span 5 MHz
#VBW 30 kHz Sweep 47.8 ms (601 pis)
Amplilude
1 .
R 1 A7 26,07
24 ; z -0.10 dB
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7.2. HOPPING FREQUENCY SEPARATION

LIMIT

815.247 (a) (1) Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 100 kHz. The sweep timeis coupled.

RESULTS

No non-compliance noted:
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
i Agilent 05:39:12 Sep 24. 2003
AMki1 1.00 MHz
Atten 10 dB -0.07 dB

il
. Y |||1|_
| ¥

enter 2.441 00 GHz Span 10 MHz
fiRes BW 100 kHz VBW 100 kHz
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7.3. NUMBER OF HOPPING CHANNELS

LIMIT

815.247 (a) (1) (iii) Frequency hopping systemsin the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire authorized
band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to 1 % of the span. The
analyzer is set to Max Hold.

RESULTS

No non-compliance noted:

79 Channels observed.
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)
e Agilent 05:31-04 Sep 24, 2003 L
Mki1 2.402 15 GHz
Atien 10 dB 1.27 dBm

,||| .'I,rul | |.||| ||||'
I||| | ||

& P I| L
||,| "U '|' ||| II |.|LI||| I'

'1 ﬂ'l,
| R '|| ARNE '|'

A ‘I' I| |
RRIARURRINR 'u' "

Stop 2.430 00 GHz
VBW 300 kHz Sweep 1 ms (601
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
% Agilent 05:33-55 Sep 24, 2003 L
Mki1 2.435 00 GHz
Atien 10 dB 1.01 dBm

1

E r I T T
|I.| || | |||| |.| |||'IIII|rII
I f :|, I ||||1|1 | |

| | || " | '|' u |,' || || AR iR, LY AR

i I'I || | II
|||| |||| I| Hl |||

If
|||

Stop 2.460 00 GHz
VBW 300 kHz Sweep 1 ms (601
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NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
% Agilent 05:36-12 Sep 24, 2003 L

Mkr1 2.483 50 GHz
Atten 10 dB -53.82 dBm

HI"||I'l'|| |I| ' I|||||'|;, 1 |. ,u"'ul'fll"“',

r'||

| | | | I|f| il u‘ If LY |I '||J | I ||II )
|

Stop 2.490 00 GHz
VBW 300 kHz Sweep 1 ms (601
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7.4. AVERAGE TIME OF OCCUPANCY

LIMIT

§15.247 (a) (1) (iii) Freguency hopping systemsin the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels. The average time of occupancy on any channel shall not be greater than 0.4
seconds within a period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered on a single,
selected hopping channel. The width of a single pulse is measured in a fast scan. The number of pulsesis
measured in a 3.16 second scan, to enable resolution of each occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels* 0.4 s) is equal to 10 *
(# of pulsesin 3.16 s) * pulse width.

RESULTS
No non-compliance noted:

DH5 (5+1)

OCCURANCE
3.16 sec

8

OCCURANCE IN 31.6 SECONDS (79 CHANNEL S x 0.4 SEC)
8x 10=80 (PULSESIN 31.6 SECONDYS)

PULSE WIDTH PULSESIN TIME OF LIMIT | MARGIN
31.6 SECONDS OCCUPANCY
(mS) (se0) (se0) (se0)

2.939 80 235 0.400 0.165
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PULSE WIDTH

PULSE WIDTH
- Agilent 18:23-26 Sep 25 2003
AMki1 2939 ms
#Atien 0 dB 3.36 dB

T f'{‘

|
=
i

""1"1|'IIHI'1

enter 2,441 000 GHz Span 0 Hz
VBW 300 kHz
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NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
# Agilent 18:58:03 Sep 25 2003

#Atten 0 dB

T\ O | RO N A U | T W0 A " WSSO YOO W | Y, TYVOON WA U AU, O 1 W IR | S

enter 2,441 000 GHz Span 0 Hz
VBW 300 kHz Sweep 3.16 s (601
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7.5. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (1) For frequency hopping systems operating in the 2400-2483.5 MHz band employing at
least 75 hopping channels: 1 watt.

§15.247 (b) (4) Except as shown in paragraphs (b)(3) (i), (ii) and (iii) of this section, if transmitting
antennas of directional gain greater than 6 dBi are used the peak output power from the intentional
radiator shall be reduced below the stated values in paragraphs (b)(1) or (b)(2) of this section, as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

The maximum antenna gain is 3.0 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer bandwidth is set to a value
greater than the 20 dB bandwidth of the EUT.

RESULTS

No non-compliance noted:

Channel | Frequency| Peak Power | Limit | Margin
(MH2) (dBm) (dBm) (dB)

Low 2402 1.52 30 -28.48
Middle 2441 1.15 30 -28.85
High 2480 0.60 30 -29.40
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OUTPUT POWER

PEAK POWER LOW CH
H Agilent 07:06-31 Sep 24, 2003

Mkr1 2.400 387 GHz
Atten 10 dB 1.52 dBm

#VBW & MHz
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PEAK POWER MID CH
% Agilent 07:07:19 Sep 24, 2003

Mkr1 2.439 480 GHz
Atlen 10 dB 1.15 dBm

Ty e

Span & MHz
#VBW 8 MHz Sweep 1 ms (601

Page 75

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the
revision section of the document.




PEAK POWER HIGH CH
e Agilent 07:08:43 Sep 24, 2003

Mkr1 2.478 440 GHz
Atten 10 dB 0.60 dBm

#VBW & MHz
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7.6. AVERAGE POWER

AVFRAGF POWFER | IMIT

None; for reporting purposes only.

IEST PROCFDURFEF

The transmitter output is connected to a power meter.

RESUI TS

No non-compliance noted:

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1.0 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

Channel | Frequency| Average Power
(MH2) (dBm)
Low 2402 0.93
Middle 2441 0.51
High 2480 -0.07
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7.7. PEAK POWER SPECTRAL DENSITY

LIMIT

815.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

815.247 (f) The digital modulation operation of the hybrid system, with the frequency hopping turned off,
shall comply with the power density requirements of paragraph (d) of this section.

IEST PROCEDURFE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,

and video averaging is turned off. The PPSD isthe highest level found across the emission in any 3 kHz
band.

RESUITS

No non-compliance noted:

Channel | Frequency| PPSD Limit | Margin
(MH2) (dBm) [ (dBm) (dB)

Low 2402 -10.62 8 -18.62
Middle 2441 -11.06 8 -19.06
High 2480 -11.56 8 -19.56
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PEAK POWER SPECTRAL DENSITY

PPSD LOW CH
e Agilent 07:23-54 Sep 24, 2003

Mkr1 2.401 962 3 GHz
Atten 10 dB -10.62 dBm

enter 2.401 987 4 GHz Span 300 kHz
fiRes BW 3 kHz #VBW 10 kHz i Sweep 100 s (601
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PPSD MID CH
i Agilent 07:27:12 Sep 24, 2003 L | Peak Search

Atien 10 dB -11.06 dBm MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Span 300 kHz ' More

Tcl2

#VBW 10 kHz #iSweep 100 s (601 pis)
| Copyright 2000-2002 Agil 1
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PPSD HIGH CH
e Agilent 07:32:33 Sep 24, 2003

Mkr1 2.479 960 9 GHz
Atten 10 dB -11.56 dBm

Span 300 kHz
#VBW 10 kHz i Sweep 100 s (601
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7.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

815.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in 815.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

IEST PROCFDURFEF

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 100 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESUI TS

No non-compliance noted:
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SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
H Agilent 06:10-35 Sep 24, 2003

Mkr2 2.399 480 GHz
Atten 10 dB -46.10 dBm

Span § MHz
VBW 100 kHz Sweep 1 ms (601 pis)
X Aui Amplilude
2.402 0 z 0.79 dBm
2.399 480 GHz -46.10 dBm
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LOW CHANNEL SPURIOUS
% Agilent 06:14:09 Sep 24, 2003

Mkr1 4.79 GHz
Atlen 10 dB -31.81 dBm

Stop 26.00 GHz
Sweep 3.131 s (601 p1s)
Amplilude
-31.81 dBm
-53.09 dBm
-54.24 dBm
-55.42 dBm
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SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
% Agilent 06:31:52 Sep 24, 2003

Mkr1 2.441 05 GHz
Atten 10 dB 0.34 dBm

Span 10 MHz
#VBW 100 kHz Sweep 1.24 ms (601 pis)
X Axiz Amplilude
2.441 05 GHz 0.34 dBm
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MID CHANNEL SPURIOUS
% Agilent 06:33:06 Sep 24, 2003

Mkr1 4.38 GHz
Atlen 10 dB -33.76 dBm

Stop 26.00 GHz
Sweep 3.131 s (601 p1s)
Amplilude
-33.78 dBm
-54.33 dBm
-53.63 dBm
-58.39 dBm
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SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
e Agilent 06:28:48 Sep 24, 2003

Mki2 2.484 48 GHz
Atten 10 dB -50.86 dBm

Span 10 MHz
#VBW 100 kHz Sweep 1.24 ms (601 pis)
{ Axi Amplilude
-0.28 dBm
-50.88 dBm
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HIGH CHANNEL SPURIOUS
% Agilent 06:30:-13 Sep 24, 2003
Mki1 4.96 GHz
Atten 10 dB :33.97 dBm

o)
W, " .j' ||III \

]

Stop 26.00 GHz
#VBW 100 kHz Sweep 3.131 s (601 p1s)
T Amplilude
4968 GHz -33.97 dBm
810 MHz
1.87 GHz
7.43 GHz
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

e Agilent 07:47-30 Sep 24, 2003

Atten 10 dB

i
a !
| I[II""""‘I‘ WL
rl||'||| O
P

|

[ R T L BT S Y
L |.|| ! ||| [ r'.I ! N7 ||| I,

wo M
LSS
AT
|

IRIR
I|4| Ili'l I |l,.'| I|,.,| ||4| I|I|I I|_|I ¥

1)
’

#VBW 100 kHz
X Aniz
2,412 02 GHz
2.400 00 GHz
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Mkr2 2.400 00 GHz
-44.04 dBm
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Span 35 MHz
Sweep 4.24 ms (601 pis)

Amplilude
1.24 dBm

-44.04 dBm

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
TEL: (408) 463-0885 FAX: (408) 463-0838

This report shall not be reproduced except in full, without the written approval of CCS. This document may
be altered or revised by Compliance Certification Services personnel only, and shall be noted in the

revision section of the document.



HIGH BANDEDGE WITH HOPPING ON
e Agilent 07:42:42 Sep 24, 2003

Mki2 2.487 99 GHz
Atten 10 dB -48.58 dBm

k.

I||I|I L ||II|']|I'|
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Span 35 MHz
#VBW 100 kHz Sweep 4.24 ms (601 pis)
{ Axi Amplilude
0.59 dBm
-48 58 dBm
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7.9. RADIATED EMISSIONS

LIMITS

815.205 (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 45-5.15
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 13.25-13.4
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 - 156.52525 2483.5 - 2500 17.7-21.4
8.37625 - 8.38675 156.7 - 156.9 2655 - 2900 22.01-23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 - 3339 31.2-318
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43- 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)
13.36 - 13.41

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

815.205 (b) Except as provided in paragraphs (d) and (€), 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 limitsin Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limitsin Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisionsin Section 15.35 apply to these measurements.
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§15.209 (@) Except as provided el sewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength M easurement Distance
(MH2) (microvolts/meter) (meters)

30-88 100 ** 3

88 - 216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

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.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESULTS

No non-compliance noted:
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7.9.1. RADIATED EMISSIONS ABOVE 1 GHZ

RESTRICTED BANDEDGE (1 OW CHANNFI HORIZONTAI )

LOW CHANNEL RESTRICTED, PEAK, HORIZ
] Sep 25, 2003 L i Peak Search

z
|Rel 128.7 dBpV #Atten 0 dB 57.53 dBpV MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search

Mkr € CF

Mare
1cl2

iSIan 2.310 00 GHz Stop 2.390 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

ECprright 2000-2002 Agilent Technologies
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LOW CHANNEL RESTRICTED, AVG, HORIZ
Agilent 06:47:08 Sep 25, 2003 L | Peak Search

| Rel 128.7 dBpV #Atten 0 dB . Next Peak
Next Pk Rigrt

MNext Pk Leit

Min Search

Mare
1cl2

iSIan 2.310 00 GHz Stop 2.390 00 GHz |
{#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)

Erlcupyright 2000-2002 Agilent Technologies
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
i Agilent 06:38:34 Sep 25,2003 L § Peak Search

. z
| Rel 128.7 dBpV #Atlen 0 dB 58.08 dBpV Next Peak

Next Pk Rigrt

MNext Pk Lelt

Min Search

1

] [V NNV [N ) s PRI .4 bl peg A A 98
(=11):

{FTun

| Swp

ismn 2.310 00 GHz Stop 2.390 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Etjcupyright 2000-2002 Agilent Technologies
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LOW CHANNEL RESTRICTED, AVG, VERT
Agilent 06:37:57 Sep 25, 2003 L | Peak Search

. z
|Rel 128.7 dBpV #Atten 0 dB 47.99 dBpV MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search

Mare
1cl2

iSIan 2.310 00 GHz Stop 2.390 00 GHz |
{#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)

Erlcupyright 2000-2002 Agilent Technologies
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
i Agilent 06-55:39 Sep 25, 2003 L § Peak Search

. z
| Rel 129 dBpV #Atlen 0 dB 57.36 dBpV Next Peak

Next Pk Rigrt

MNext Pk Lelt

Min Search

ismn 2.483 50 GHz Stop 2.500 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Etjcupyright 2000-2002 Agilent Technologies
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HIGH CHANNEL RESTRICTED, AVG, HORIZ
Agilent 06:56:25 Sep 25, 2003 L | Peak Search

. z
|Rel 129 dBpV #Atten 0 dB 45.51 dBpV MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search

Mkr € CF

Mare
1cl2

iSIan 2.483 50 GHz Stop 2.500 00 GHz |
{#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Erlcupyright 2000-2002 Agilent Technologies
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent 07:01:19 Sep 25, 2003 L § Peak Search

. z
| Rel 129 dBpV #Atlen 0 dB 57.45 dBpV Next Peak

Next Pk Rigrt

MNext Pk Lelt
Min Search

* Pk-Pk Search
| AAFH b, ,,-‘.‘\\.-4~(-,,Lni,r.,n’.-.l\\«ir11.o.A'1‘-‘.JMA‘J3“'M"'f‘-"n'\l..-W+~*.-\"-u_a'_«'u"1'-.‘.'f'Jfq-\-'1‘lh_.1\."ta'~l_.h,-l'p.-j,#‘.«)f”,l‘-"—.‘-‘
=il):

I Mkr € CF
| Swp

More
1012

ismn 2.483 50 GHz Stop 2.500 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

ECprright 2000-2002 Agilent Technologies
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HIGH CHANNEL RESTRICTED, AVG, VERT
Agilent 07:01:50 Sep 25, 2003 L | Peak Search

. z
|Rel 129 dBpV #Atten 0 dB 46.00 dBpY MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search

Mkr € CF

Mare
1cl2

iSIan 2.483 50 GHz Stop 2.500 00 GHz |
{#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)

Erlcupyright 2000-2002 Agilent Technologies
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DUTY CYCLE CORRECTION FACTOR

DWELL TIME
- Agilent 18:26:46 Sep 25, 2003
A Mkl 3.747 ms
#Anen 0 dB 0.03dB

1

Ty ] B e S R

'-.1'-""u'u'qr"u‘n‘*"'.-"J|

VBW 300 kHz 7.52 ms {601

*IN ACCORDANCE WITH FCC PUBLIC NOTICE DA-00-705, THE “DUTY CYCLE CORRECTION
FACTOR” FOR SPURIOUS RADIATED EMISSIONSIS; 201og* (3.747 ms/ 100 ms) = -28.5 dB,
WHICH WAS USED TO CORRECT THE AVERAGE SPURIOUS READING.
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HARMONICS AND SPURIOUS EMISSIONS (LOW, MIDDLE, AND HIGH CHANNELS)
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7.9.2. RADIATED EMISSIONS BELOW 1 GHZ

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

FCC C1LASRS A |

b
L e T

;

aw &y

Prupuenry (W)

Probe Cable Limit Over

Fackor Lasg Laval Lina Limik

dB dB dBuV/m dBuV/m dB

8.78 1.30 33.75 43.50
1,49 36,35 46,0
1.52 40,09 46,00
1.55 .97 46.00
2.01
3.33

Page 104



SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

FLC CLASS B

Read Probe Cable Limit Over
I Level Line Limit

dBuV,/m dBuv/m das

W o o w b
o o e

[+ PN ]
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7.10. CO-LOCATED RADIATED EMISSIONS

IEST PROCEDURFE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antennato EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

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.

The dominant transmitter is set to the worst case channel. The spurious emissions performance of the
dominant transmitter isinvestigated as the settings of the non-dominant transmitter are varied. Worst case
results are reported.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antennais scanned from 1 to 4 meters
above the ground plane to further maximize the emission. M easurements are made with the antenna
polarized in both the vertical and the horizontal positions.

RESUITS

No non-compliance noted:

Dominant LAN is transmitted at low channel with non-dominant Bluetooth at low channel as
investigated.
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WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (Horizontal)
i Agilent 08:38:13 Sep 27, 2003 L § Peak Search

. z
| Rel 129.1 dBpV #Atlen 0 dB 62.81 dBpV Next Peak

Next Pk Rigrt

MNext Pk Lelt

Min Search

1

ALt oy oshrrapbesguihe 'J""'~L»,'..-h‘.n""1"'"'-‘..._ro.'w-,.-.,~.|\,,.,a,‘a‘,n~..,.,r1-p 4'.x«,;-.«-'x-.i.Ir.?r«'I..m,#-fn'nm"'ﬂlthy Hl L-Jllt. ﬁw |

ismn 2.310 00 GHz Stop 2.390 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

ECprright 2000-2002 Agilent Technologies
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LOW CH RESTRICTED, AV G (Horizontal)
Agilent 083852 Sep 27. 2003 L | Peak Search

. z
{Rel 129.1 dBpV #Atten 0 dB 47.86 dBpV MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search

Mkr € CF

Mare
1cl2

iSIan 2.310 00 GHz Stop 2.390 00 GHz |
{#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)

Erlcupyright 2000-2002 Agilent Technologies
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WORST-CASE RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (Vertical)
Agilent 08-34-56 Sep 27, 2003 Peak Search

Mkr1 2.389 60 GHz
Rel 129.1 dBpV #Atlen 0 dB 61.15 dBpV Next Peak

Next Pk Rigrt
MNext Pk Lelt

Min Search

v Pk-Pk Search

l r] |
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ismn 2.310 00 GHz Stop 2.390 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

pyright 2000-2002 Agilent Technalogies
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LOW CH RESTRICTED, AVG (Vertical)
Agilent 083542 Sep 27. 2003 L | Peak Search

. z
{Rel 129.1 dBpV #Atten 0 dB 45.69 dBpV MNext Peak

Next Pk Rigrt

MNext Pk Leit

Min Search
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iSIan 2.310 00 GHz Stop 2.390 00 GHz |
{#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)

Erlcupyright 2000-2002 Agilent Technologies
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WORST-CASE RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (Horizontal)
; 2 Sep 27,2003 L | PeakSearch

#Atten 0 dB 69.70 dBpV MNext Peak
Next Pk Rigrt

MNext Pk Lelt

Min Search

S LT

ismn 2.483 50 GHz Stop 2.500 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Etjcupyright 2000-2002 Agilent Technologies
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HIGH CH RESTRICTED, AV G (Horizontal)
Agilent 084810 Sep 27. 2003

. z
|Rel 129.3 dBpV #Atten 0 dB 44.79 dBpY

Display Line
54.00 dBuV
C:f

Limits*

Active Fcin
Pasition *

;smn 2.483 50 GHz Stop 2.500 00 GHz “REEEEIES
(#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)

%Ccupyright 2000-2002 Agilent Technologies
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WORST-CASE RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (Vertical)
- Agilent 08:53:52 Sep 27, 2003 L § Peak Search

Mkr1 2.483 69 GHz
| Rel 129.3 dBpV #Atlen 0 dB 713.13 dBpV Next Peak

Next Pk Rigrt

MNext Pk Lelt

Min Search

ismn 2.483 50 GHz Stop 2.500 00 GHz
{#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

ECprright 2000-2002 Agilent Technologies
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HIGH CH RESTRICTED, AVG (Vertical)
Agilent 085423 Sep 27 2003 L | Peak Search

. z
{Rel 129.3 dBpV #Atten 0 dB 45.26 dBpY MNext Peak

Next Pk Rigrt

MNext Pk Leit
Min Search

Pk-Pk Search

Mkr € CF

Mare

| Start 2.483 50 GHz Stop 2.500 00 GHz -

{#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)
Erlcupyright 2000-2002 Agilent Technologies
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WORST-CASE HARMONICS AND SPURIOUS EMISSIONS

Test Equipment:

EMCOHurn 11§GH | Preamglifer 266K Spectrun Anslaer ‘ Ham > 18GH e |
|Iw:m:mguj |TB&HEH'DMI J |W“"ﬁﬂﬂwj | J |FCIsS
L o Peaki Measwements:  Average Measnmements:
am  FE-30 [ @-68 Fif | Wiz Resotuteon Bandwudlh 1 MFzResolilion Bendwdih
IMH: Video Bundwidts 0 Fideo Bundwidth

{  Dist RealPk Readvg. AF (L Awp DCon HPF Peak  Avg  PhLim AvgLim PkMar AvgMar Nates

GHz  feet  dBoV | BV dBm B 4B | dB dBuVin APV | dBuVim  dBoVim| R B
LAN= LOY CHANNEL AND BLUETOOTH= LOW CHANNEL i |

154 9% 443 M5 ;)19 486 | 0D (1D 3B » M 2] ETREET V(FLOOR NOISE)
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CL  Cable Logs HPF  High Pass Fiter
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7.11. POWERLINE CONDUCTED EMISSIONS

LIMIT

§15.207 (&) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limitsin the following table, as measured using a 50 uH/50 chmsline
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal.

The lower limit applies at the boundary between the frequency ranges.

Fregquency of Emission (MHz) Conducted Limit (dBuV)
Ouasi-peak Average
0.15-0.5 G tor 56 56 to 46
0.5-5 56 46
5-30 &l S0

" Decreases with the logarithm of the frequency.

IEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted datais recorded for both NEUTRAL and HOT lines.

RESUITS

No non-compliance noted:
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6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PK (dBuV) | QP (dBuV) | AV (d{BuV)| (dB) QP AY | QP (dB)|AV(B)| L1 /L2
0.17 5554 -- 41 95 0.00 fi5.46 55.46 892 | -1351 L1
023 46,12 - 3226 .00 6377 5377 | 1785 | 2151 L1
0.2 40.1% - 2041 0.00 231 5231 S4213 | 3190 L1
0.17 5042 - 3634 0.0a f5.46 5544 | -1504 [ -19.12 L2
0.23 41 59 - 2859 0.00 6377 37| 2218 [ 2518 L2
029 36.10 - 2128 000 #2.03 5203 | -2393 [ 3075 L2
& Worst Data
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LINE 2 RESULTS
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8. Appendix

8.1 Appendix A: Measurement Procedure for Power line Conducted
Emissions

The measurements are performed in a 3.5m x 3.4m x 2.5m shielded room, which referred as
Conduction 01 test site, or a 3m x 3m x 2.3m test site, which referred as Conduction 02 test site.
The EUT was placed on non-conduction 1.0m x 1.5m table, which is 0.8 meters above an
earth-grounded.

Power to the EUT was provided through the LISN which has the Impedance (500hm/50uH) vs.
Frequency Characteristic in accordance with the required standard. Power to the LISNs were
filtered to eliminate ambient signal interference and these filters were bonded to the ground
plane. Peripheral equipment required to provide a functional system (support equipment) for
EUT testing was powered from the second LISN through a ganged, metal power outlet box
which is bonded to the ground plane at the LISN.

If the EUT is supplied with a flexible power cord, the power cord length in excess of the distance
separating the EUT from the LISN shall be folded back and forth at the center of the lead so as to
form a bundle not exceeding 40cm in length. If the EUT is provided with a permanently coiled
power cord, bundling of the cord is not required. If the EUT is supplied without a power cord, the
EUT shall be connected to the LISN by a power cord of the type specified by the manufacturer
which shall not be longer than 1 meter. The excess power cord shall be bundled as described
above. If a non-flexible power cord is provided with the EUT, it shall be cut to the length
necessary to attach the EUT to the LISN and shall not be bundled.

The interconnecting cables were arranged and moved to get the maximum emission. Both the
line of power cord, hot and neutral, were measured.

The highest emissions were analyzed in details by operating the spectrum analyzer in fixed tuned
mode to determine the nature of the emissions and to provide information which could be useful
in reducing their amplitude.

International Standards Laboratory Report Number: 05LR012FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VVCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997
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8.2 Appendix B: Test Procedure for Radiated Emissions
Preliminary Measurements in the Anechoic Chamber

The radiated emissions are initially measured in the anechoic chamber at a measurement distance
of 3 meters. Desktop EUT are placed on a wooden stand 0.8 meter in height. The measurement
antenna is 3 meters from the EUT. The test setup in anechoic chamber is the same as open site.
The turntable rotated 360°C. The antenna height is varied from 1-2.5m. The primary objective
of the radiated measurements in the anechoic chamber is to identify the frequency spectrum in
the absence of the electromagnetic environment existing on the open test site. The frequencies
can then be pre-selected on the open test site to obtain the corresponding amplitude. The initial
scan is made with the spectrum analyzer in automatic sweep mode. The spectrum peaks are then
measured manually to determine the exact frequencies.

Measurements on the Open Site or 10m EMC Chamber

The radiated emissions test will then be repeated on the open site or 10m EMC chamber to
measure the amplitudes accurately and without the multiple reflections existing in the shielded
room. The EUT and support equipment are set up on the turntable of one of the 3 or 10 meter
open field sites. Desktop EUT are set up on a wooden stand 0.8 meter above the ground.

For the initial measurements, the receiving antenna is varied from 1-4 meter height and is
changed in the vertical plane from vertical to horizontal polarization at each frequency. Both
reading are recorded with the quasi-peak detector with 120KHz bandwidth. For frequency
between 30 MHz and 1000MHz, the reading is recorded with peak detector or quasi-peak
detector. For frequency above 1 GHz, the reading is recorded with peak detector or average
detector with 1 MHz bandwidth.

At the highest amplitudes observed, the EUT is rotated in the horizontal plane while changing
the antenna polarization in the vertical plane to maximize the reading. The interconnecting
cables were arranged and moved to get the maximum emission. Once the maximum reading is
obtained, the antenna elevation and polarization will be varied between specified limits to
maximize the readings.

International Standards Laboratory Report Number: 05LR012FC
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
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8.3 Appendix C: Test Equipment

8.3.1 Test Equipment List

FCC ID:HLZMS2161BG

Location Equipment Name Brand Model SIN Last Cal. Next Cal. Date
Date

Conduction Coaxial Cable 1F-C2  |Harbourindustr|RG400 1F-C2 06/02/2004 06/02/2005

ies

Conduction Digital MicroL.ife HT-2126G ISL-Conductio {11/30/2004 11/30/2005

Hygro-Thermometer n02
Conduct

Conduction EMI Receiver 02 HP 85460A 3448A00183 |10/01/2004 10/01/2005

Conduction LISN 01 R&S ESH2-75 890485/013 04/29/2005 04/29/2006

Conduction LISN 06 R&S ESH3-75 828874/009 12/18/2004 12/18/2005

Radiation BILOG Antenna 08 Schaffner CBL6112B 2756 06/02/2004 06/02/2005

Radiation Coaxial Cable Chmb Belden RG-8/U Chmb 02-10M |11/16/2004 11/16/2005

02-10M

Radiation Digital MicroLife HT-2126G Chmb 02 11/30/2004 12/30/2005

Hygro-Thermometer
Chmb 02

Radiation EMI Receiver 03 HP 85460A 3448A00209 |01/08/2005 |01/08/2006

Radiation Spectrum Analyzer 13 |Advantest R3132 121200411 02/16/2005  |02/16/2006

Radiation Horn Antenna 02 Com-Power |AH-118 10088 02/17/2005 02/17/2006

Radiation Horn Antenna 04 Com-Power |AH-826 081-001 01/13/2005 01/13/2006

Radiation Horn Antenna 05 Com-Power |AH-640 100A 09/22/2004  |09/22/2005

Radiation Microwave Cable RF |HUBER+SUH |Sucoflex 102 (22139 /2 07/07/2004 07/07/2005

SK-01 NERAG.

Chamber 05  |Peak Power Analyzer |HP 8990A 3621A01269 |02/15/2005 |02/15/2006

Chamber 05  |Power Sensor Radar HP 84815A 3318A01828 |02/15/2005 02/15/2006

Radiation Preamplifier 02 MITEQ AFS44-00102 (728229 01/28/2005 01/28/2006

650-40-10P-44

Radiation Preamplifier 10 MITEQ JS-26004000-2|818471 02/28/2005  |02/28/2006

7-5A

Radiation High Pass Filter 01 HEWLETT-P |84300-80038 |001 N/A N/A

ACKARD
Radiation High Pass Filter 02 HEWLETT-P [84300-80039 (005 N/A N/A
ACKARD

Radiation Spectrum Analyzer 14 |Advantest R3182 140600028 09/09/2004 09/09/2006

Note: Calibration is traceable to NIST or national or international standards.

8.3.2 Software for Controlling Spectrum/Receiver and Calculating Test Data
Radiation/Conduction Filename Version Issued Date
Conduction Tile.exe 1.12E 7/7/2000
Radiation Tile.exe 1.12C 6/16/2000

International Standards Laboratory
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8.4 Appendix D: Layout of EUT and Support Equipment

8.4.1 General Conducted Test Configuration

Shielded Room

40 cm

A

EUT

1 Non-Conducted Table

LISN

LISN

Metal Ground Plane

Printer Control PC

Filter

Filter

Spectrum

International Standards Laboratory
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8.4.2 General Radiation Test Configuration

Non-Conducted

EUT

Table
|
80cm
I
(@)
ﬁ
Printer

3M

1-4M

Antenna and
turntable distance
3m.

To Spectrum

To Remote
Controller
-
> To Remote Controll{ |
Metal Full Soldered Ground Plane
To Turntable
Remote /_
Controller /_To Antenna
Control PC
ontro Spectrum — To Antenna
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Support Unit 1.
Description:

Model:

Serial Number:

Power Cord:

FCC ID:

Support Unit 2.
Description:
Manufacturer :

Model Number:

Serial Number

Power Supply Type:
1394 Port:

USB:

Power In:

Power Cable:

Support Unit 3.
Description:
Manufacturer :

Model Number:

Serial Number

Power Supply Type:
1394 Port:

USB:

Power In:

Power Cable:

Support Unit 4.
Description:
Manufacturer :

Model Number:

Serial Number

Power Supply Type:
1394 Port:

USB:

Power In:

Power Cable:

Support Unit 5.
Description:

Model Number:
Serial Number:
Power Supply Type:
Power Cord:

FCC ID:

International Standards Laboratory
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8.5 Appendix E: Description of Support Equipment

DELL 19” Monitor

P992
JP-08D468-47743-2B2-203T
Non-shielded, Detachable
(Comply with FCC DOC)

External Hard Disk Case

TeraSys

F12-UF

NA

YHI(Model:YS-1015U12)

one 6-Pins

one 4-Pins

one

Non-shielded, Detachable, (Can Dismantle)

External Hard Disk Case

TeraSys

F12-UF

NA

YHI(Model:YS-1015U12)

one 6-Pins

one 4-Pins

one

Non-shielded, Detachable, (Can Dismantle)

External Hard Disk Case

TeraSys

F12-UF

NA

YHI(Model:YS-1015U12)

one 6-Pins

one 4-Pins

one

Non-shielded, Detachable, (Can Dismantle)

DELL USB Mouse
M-UR69

LNA24412741

N/A

N/A

N/A (Comply with FCC DOC)

Report Number: 05LR012FC
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Support Unit 6.
Description: Firstline Headphone
Model Number: H1160.0
Serial Number: N/A
Power Supply Type: N/A
Power Cord: N/A
FCC ID: N/A
Support Unit 7.
Description: KOKA Microphone
Model Number: DM-510
Serial Number: N/A
Power Supply Type: N/A
Power Cord: N/A
FCC ID: N/A

8.5.1 Software for Controlling Support Unit

Test programs exercising various part of EUT were used. The programs were executed as
follows:

A. Read and write to the disk drives.
B. R/W memory card form EUT USB Port through External Hard Disk Case

C. Send audio signal to the headphone.
D. Receive audio signal from the microphone

E. The RF software makes the transmitter continuously sending RF signals
F. Repeat the above steps.

Filename Issued Date
External Hard Disk Case | Winthrax.exe 5/21/1996
CRTU2 Rev2.2.9.3000 | CRTU-Il.exe 2003/12/10
Broadcom Bluetooth Bluetool.exe 2005/03/24
International Standards Laboratory Report Number: 05LR012FC
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8.5.2 1/0 Cable Condition of EUT and Support Units

Description Path Cable Length Cable Type Connector Type
Headphone Data Headphone to PC 1.2M Non-shielded, Plastic Head
Cable Line Out Port Un-detachable
Microphone Data | Microphone to PC 1.5M Non-shielded, Plastic Head
Cable Line In Port Un-detachable
USB Mouse Data | USB Mouse to PC 1.8M Shielded, Un-detachable | Metal Head
Cable USB Port
USB Data EUT USB Port (4 2M Non-shielded, Metal Head
Cable*3 Pin) to External Detachable

Hard Disk Case

USB Port(6 Pin)
Monitor Data Monitor to PC 1.6M Shielded, Un-detachable | Metal Head
Cable VGA Port
AC Power Cord 110V (~240V) to 1.8M Nonshielded, Detachable | Plastic Head

AC Power Cord
Inlet (3-pin)
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8.6 Appendix F: Accuracy of Measurement

Test Site: Conduction 02
Item Source of Uncertainty| Probability |Total Uncertainties  (dB) [Standard Uncertainty (dB)
Distribution
1 Systematic Effects: Normal k=2 0.104 k=1 0.052
(Assessment from 20
repeat observation; 1
reading on EUT)
2 Random Effects: Normal k=2 0.330 k=1 0.165
(Assessment from 20
random observations;
1 reading on EUT)
3 Receiver Calibration | Rectangular k=1.73 1.000 k=1 0.577
4 LISN Factor Normal k=2 1.200 k=1 0.600
Calibration
5 Cable Loss Normal k=2 1.000 k=1 0.500
Calibration
6 Combined Standard Normal k=1 0.850
Uncertainty Uc(y)
7 Total Uncertainty Normal k=2 1.701
@95% mim.
Confidence Level
Measurement Uncertainty Calculations:
— 2 2 2
Uc (y) = square root (uy ()™ + Uz (¥)"+ .oevoveee. +un (Y)7)

U=2*Uc(y)

Note: The measurement Uncertainties mentioned above also refer to NIS 81-1994 of NAMAS ;
The treatment of Uncertainty in EMC Measurement.

International Standards Laboratory
HC LAB:NVLAP:200234-0;VCCI: R-341,C-354;NEMKO:ELA 113a,113c;BSMI:SL2-IN-E-0037;SL2-R1-E-0037;CNLA:1178
LT LAB:NVLAP:200234-0;VCCI: R-1435,C-1440;NEMKO:ELA 113b,113d;BSMI:SL2-IN-E-0013;CNLA:0997

Report Number: 05LR012FC



-129- FCC ID:HLZMS2161BG

Test Site: Chamber 02-3M

Item Source of Uncertainty | Probability |Total Uncertainties  (dB) [Standard Uncertainty (dB)
Distribution
1 Systematic Effects: Normal k=2 0.067 k=1 0.034
(Assessment from 20
repeat observation; 1
reading on EUT)
2 Random Effects: Normal k=2 0.103 k=1 0.052
(Assessment from 20
random observations; 1
reading on EUT)
3 Receiver Calibration | Rectangular k=1.73 1.000 k=1 0.577
4 Antenna Factor Normal k=2 1.700 k=1 0.850
Calibration
5 Cable Loss Calibration| Normal k=2 1.000 k=1 0.500
6 Combined Standard Normal k=1 1.029
Uncertainty Uc(y)
7 Total Uncertainty Normal k=2 2.059
@95% mim.
Confidence Level

Measurement Uncertainty Calculations:

Uc (y) = square root (Us (y)? + Uz ()*+ oo +Un (¥)*)
U=2*Uc(y)

Note: The measurement Uncertainties mentioned above also refer to NIS 81-1994 of NAMAS ;
The treatment of Uncertainty in EMC Measurement.
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8.7 Appendix G: Photographs of EUT Configuration Test Set Up
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The Back View of Highest Conducted Set-up For EUT
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The Front View of Highest Radiated Set-up For EUT
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8.8 Appendix H: Antenna Spec.

Please refer to the attached file.
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