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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
Equipment Tested: Bluetooth Vol P Phone
Model: CP22

Applied by: Wistron Corporation
Sample received Date: 2007/05/17

Final test Date: 2007/05/22-2007/05/25
Test Result PASS

Test Site: Chamber 02, Conduction 02
Temperature Refer to each Stetest data
Humidity: Refer to each Stetest data
Test Engineer: LeoJ Lin

All thetestsin thisreport have been performed and recorded in accordance with the standards described
above and performed by an independent eectromagnetic competibility consultant, Internationd
Standards L aboratory.

Thetest results contained inthisreport 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 isin compliance with the limits of above standards.

Approve & Signature

Roy Hseh / Manager

Test results given in thisreport apply only to the specific sample(s) tested under stated test conditions.
Thisreport shall not be reproduced other than in full without the explicit written consent of ISL. Thisreport totally
contains 54 pages, including 1 cover page, 2 contents page, and 51pages for the test description.

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

Thistest data shown below istraceableto 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 Bluetooth functions of EUT has been tested according to the FCC regulations listed below:

FCC ID:PUSCP22

Tested Standards: 47 CFR Part 15 Subpart C

Standard Test Type Reault Remarks

Section

15.207(a) AC Power Line Pass
Emissions

15.247(b) (2) Max. Peak Output Pass
Power

15.209( a) Radiated Emissions Pass
30MHz — 25 GHz

15247 (c) Band Edge Pass
M easurement

15.247(a)(1)(iii) Number of Hopping Pass
Frequency Used

15.247(a) (1)(i1) Spectrum Bandwidth Pass
Of FHSS device

15.247(a)(1) Hopping Channel Pass
Separation

15.247(a)(2)(iii) Dwel Time Pass

I nternational Standards Laboratory

Report Number: 07L RO19FC




-3- FCC I1D:PUSCP22

HEHERGRELDA
yiemuional Bl Lshomson

3. Description of Equipment Under Test (EUT)

Description: Bluetooth Vol P Phone
Model No.: CP22
Frequency Range: 2402 ~ 2480 MHz
Support channel: 79 Channdls
Modulation Skill: GFSK (1Mbps)
Antennas Type: PIFA (Mode:CP22 Antenna)
madebyDar f on EIl ectronics Cor |
Antenna Connected: The Antennaisdip on theback, useto cover with EUT.

The user is not possible to change the antenna without
disassembling the card phone.

Antenna pesk Gain: -6.86 dBi

Power Type of Bluetooth module: 3.3V DC from Rechargesble Battery
Battery Charging: Charge viaPCMCIA Express Directly (5V) from PC

The channels and the operation frequency have listed below:

Channd Frequency(MHz)  Channd Frequency(MHz2)

00 2402 01 2403
02 2404 03 2405
04 2406 05 2407
75 2477 76 2478
77 2479 78 2480
PCMCIA Express Connector: one 26 pins
Front: Speak
Power Button
Pair/Link Button
Speakerphone Button
Flank: Volume up/down button

EMI Noise Source:
Crysd:13MHz(XT1),

EMI Solution: Add springs between PCB ground and the shell.

I nternational Standards Laboratory Report Number: 07L RO19FC
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4. TEST RESULTS (Bluetooth)

4.1 Powerline Conducted Emissions

4.1.1 EUT Configuration

The EUT was set up on the non-conductive table that is 1.0 by 1.5 meter, 80cm above
ground. Thewall 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 used.

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 asto 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 Persona 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 afloor-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 theresultswererecorded. Theeffect 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 6dI3 below the
applicable limits, the emissions were also measured with the quasi-peak detectors. At the
freoluencies where the quasi-peak values of the emissions were higher than 6df3 below the
applicable average limits, the emissions were also measured with the average detectors.

The highest emissions were analyzed in details by operati réq 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 frequenciestested)

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

I nternational Standards Laboratory Report Number: 07L RO19FC
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414 Test Data:

Power Line Conducted Emissions (Hot) Channel 00, 39, 78

Pl e W o) 200 s 8 VERLS an Koo Tsuan Hadn Hio Racaill ing-Tan Hetang,
Tao uan Conty, Tarsan ROV,
Tel M-4071748
Conducted Fmiszion Measu rement operatorles JL Lin
File sLink Data i Dates 200705186 Tempemire: 26T
Tiene: PR DG:A1254 Hunmicity: 544
Sfer Conduection 12 Fhases K}
Limit: (I5PHR22 Class B Conurctinn OF) Fower  AC140WEIHZ
CIHTRas Winess:  Im
EUT Modd;  CR22
EECCARE Progy o

F requency LISH Loss | Cable Loss P Conredl P Lrel | OF Margm ANG Comecl | AVG Ll | AVG Margn

MHz [ 2] [ 1] diuw dEuy -1 dBu'y dBuy [ ]
0685 | 0.1 003 | 37e0 | sso | =272 | 3s3o0 | sso | 197
o2468 | 012 007 | 3520 | s18| 266 | 3340 | 518 | 184
03286 | 016 0.1 3400 | 594 | 264 | 3160 | 494 | 178
04127 | 0.2 008 | 3470 | 575 | -228 | 3340 | 475 | -14.1
ps5762 | 0.2 007 | 3370 | s6o0 | 223 | 32e0 | 460 | -13.2
07391 | 02 007 | 32e0 | ss0 | 232 | 3210 | 460 [ 139
08217 | 0.2 007 | 3210 | 560 | 239 | 3140 | 460 | -146

| 1.2281 2 007 | 3210 | ss0 | 238 | 3100 | 460 | -15.0
26221 | 02 011 | 3480 | seo0 | 214 | 3zeo0 | 480 | 132
55641 | 043 016 | 33e0 | soo0 | 24 | 2es0 | so0 | 218
8.1916 | 047 019 | 3480 | s00 | 252 | 30s0 | s00 | -19.1
158854 | 0.8 031 | 3160 | 600 | 285 | 2520 | soo | 248

*NOTE:  Duringthetest, theEMI receiver wassettoM ax. HOIA.EUT i s b e i, thajcantt thaasmigoereceive
innormal.
Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

I nter national Standards Laboratory Report Number: 07L RO19FC
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Power Line Conducted Emissions (Neutral) Channel 00, 39, 78

Aaboly ez W A 20ULan & 1EDLS am Ko Teveny Hein Hio RaadLinig-Tan Hedang,
Tao fusn Conby, Tamsan RLOLE,
Tel [-9071718
Conducted Fmission Measu rement opsratonles JL Lin
File Link Dtz Dates H07AEAE Temperature: 26 T
Tiene: PR 05:49:27 Hunmicity: 545
Ste Canduction 02 F haeses. ]
Limit: (ISPRZ2 Class B Condurtoni0p) Power  AC 10WEIHz
Cmpamn Witnesx  3m
LUT Mudd;  CPZ2
Exrcafe Progy sme

Frequency LISH Less | Cable Loss OF Comrerl OF Lirml | @F hargin AVG Comerl | AVG LI | AVG Margn
RHz [ 2] [ 1] =T dEu dg dBuy dBuy [= :]
0.168% 0.1 0.03 33.70 55.0 -a1.3 31.60 55.0 23.4
02675 013 0.08 25.50 61.6 -368.0 8.00 81.5 A2.6
0.3286 | 016 0.1 31.80 59.4 276 31.10 43.4 -18.3
0.4127 | 0.2 008 | 3070 | 575 | 268 | 2590 | 475 | 216
0.4841 0.2 0.07 29,890 56,1 26.2 27 .50 46.1 -18.8
06762 | 03 0.07 2080 56.0 -35.1 16.90 450 -30.1
[0gs7e | 02 | oor | 2620 | 560 | 259 | 2300 | 460 | 230 |

| 24606 | 0.2 01 | 3430 | s60] 217 | 3320 | 460 | -128
56641 | 02 016 | 3270 | soo | =273 | @820 | so0 | 218
82783 0.34 018 34.30 50.0 28.7 30.70 50.0 -18.3
109050 | 0.4 023 | 3310 | s00 | 268 | 2680 | s00 | 232
16,4856 0.43 0,31 28,00 60.0 S32.0 21.80 50.0 28.2

*NOTE:  Duringthetest, theEMI receiver wassettoMax. HoOld.EUT i s b e i, thajcantt thaasmigoereceive
in normal.
Margin = Amplitude + Insertion Loss- Limit
A margin of -8dB means that the emission is 8dB below the limit

I nter national Standards Laboratory Report Number: 07L RO19FC



4.2 FHSS Maximum Peak Output Power

421 Test Procedure

FCC ID:PUSCP22

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

422 Test Setup

EUT

4.2.3 Test Data

Peak Power
Anayzer

Maximum Peak Output Power

Temperature ( ):24

I nternational Standards Laboratory

Report Number: 07L RO19FC

Test EngineeriLeo JL Lin Humidity (%0):56
Erequenc Analyzer Cable Ff;eﬁ; Peak Power Limit
Channel ™ y Reading L oss 0 Output Pasy/Fail
utput
(Mh2) (dBm) @B) | (mw) (dBm) | (dBm)
00 2402 3.56 0.25 240 381 30 Pass
39 2441 3.59 0.25 242 384 30 Pass
78 2480 2.35 0.25 182 2.60 30 Pass
REF 10.0 dBm MKR 2.402018 GHz
1048/ A _View Posi  B_Blank Posi 3.56 dBm
Marker
MARKER 1
2. ﬂ-BZBI&f—G-H'Z‘—— B Hormal
/
\\\\ z
\\ Delta
Peak
Menu
4
Sig Track
0N |DFF
E;HKR Trace
a2
Marker
OFF
7
CENTER 2.402000 GHz SPAN 3.000 MHz 1/2 ,more
*RBYW 1 HHz #*VBYW 3 MHz SWP 20 ms  #ATT 20dB
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e AROE

MKR 2.441015 GHz

REF 10.0 dBm
10dB/ A_View Posi  B_Blank Posi 3.59 dBm
Harker

MARKER
2.44181 LG‘H‘Z'_'_’—_'—_““H ] Hormal

//"' \\\ 5
\\ Delta
2

Peak
Menu

4
Sig Track

On_[[OFF

s
MKR Trace
B

&
Marker
OFF

¥

SPAN 3.000 MHz 1/2 ,more

CENTER Z.441000 GHz
*REYW 1 MHz */BYW 3 MH=z SWP 20 ms  *ATT Z20dB

MKR Z2.480000 GHz

REF 10.0 dBm
1048/ A _View Posi  B_Blank Posi 2.35 dBm
Trace fA

1

CENTER
Z2.480000 ] Write A

,f”fzﬁf? z
\\M\\\\ View A

=
Blank &

4
Max Hold
A

s
Detector

Posi

&
Trc Henu

Fa—[ B |
T

SPAH 3.000 MHz 1/2 .more

CENTER 2.480000 GHz
*ROY 1 MH=z #VEYW 3 MH=z SWP 20 ms  *ATT 20dB

I nternational Standards Laboratory Report Number: 07L RO19FC
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FCC ID:PUSCP22

4.3 Radiated Emission M easur ement

4.3.1 EUT Configuration

The equipment under test was set up onthe10 meter chamber with measurement distance of
3 meters. The EUT was placed on anon-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.

432 Test Procedure

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

30M to 1GHz: The hi%:mt 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 horizontd, 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

maxi mize the emission. During test the EMI receiver and spectrum was setup according to
EMI Receiver/Spectrum Anayzer Configuration.

For the test of 2™ to 10" harmonics frequencies , the equipment setup was also refer to
EMI Receiver/Spectrum Anayzer Configuration. The frequencies were tested using Peak
mode first, if thetest datais 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.

4.3.3 EMI Receiver/Spectrum Analyzer Configuration (for the frequenciestested)

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

Video Bandwidth (VBW) 1IMHz

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

Video Bandwidth (VBW) 3MHz

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

Video Bandwidth (VBW) 10 Hz

I nternational Standards Laboratory

Report Number: 07L RO19FC
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434 Test Data(30MHz—-1GH2):
30M — 1GHz Open Field Radiated Emissions (Horizontal) Channel 00, 39, 78

Addregs Mo 120 Lane 180, S8 Ho Tauen, Haits He Road
JLung-Tan Helang, Tao Yuan Sonty, Tehwan R.OC,
Teld 034071718
Fadiated Emission Measurement Cperator!
Flie :111_tmp Crata c#4 Date: 2007THE/28 Temperature: 26 G
07e  dEsrm Time: PM 08:36:27 Husmidsy: 64 9%
| Limat: -
Wl
ar ‘
3
¥ . -
i | T ORI o e s
X R =
2 i
15 e =

0§00 123,00 2.0 .00 AE R GG 0R LEE ] TRADR HE S0 T gl HHE
Site Chamber 02
Candition ClEPREZ ClagsB 108 Rackation Polarization: Harizorial
Company - Pawer @
EUT Moded: Watrresa:
Execute Program :
Note :
MKk Frequency RX_R Ant_F | Cab_L |PreAmp | Emission Limit Margin |Ant.Pos |Tab.Pos |Detector
. (MHz) (dBUV/m) (dB) (dB) (dB) (dBuv/m) | (dBuv/m)| (<B) (em) (deg.)
30.0000| 0.70 18.8 0.84 0 20.34 30.00 | 9.66 peak
125.0600| 4.36 12.2 1.7 0 18.27 3000 |-11.73 peak
534.3999 5.20 18.5 4.26 ] 27.96 37.00 9.04 peak
546.0398 4.29 18.87 4.33 V] 27.49 37.00 9.61 peak
590.6598 3.78 18.76 4.66 0 27.10 37.00 -9.90 peak
= 986.4200| 2.62 2119 6.4 0 30.21 3700 | 6.79 peak
“:Maximum data x:Over limit  l:over margin

NOTE:
» DuringthePre-test, the EUT has been tested for Channel 00, 39, 78 transmit from Main and Aux antenna respectively to

get al the critical emission frequencies. Inthefinal test al the critical emission frequencies has been tested and the test data
arelisted 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 frequenciesfrom 30MHz to 1GHz have been tested

I nter national Standards Laboratory Report Number: 07L RO19FC
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30M — 1GHz Open Field Radiated Emissions (Vertical) Channel 00, 39, 78

AcddressNo 120 Lane 180, 5an Ho Tauen Hain Ho Road
[Lung-Tan Hsiang, Tao Yuan Conty, Tafwan RLO.C.
Tel D3-4071718 o
Radiated Emission Measurement o
File -111_tmp Dat #5 Date: 2007620 |°MPerature: 26
818 dEim Time: M 061248 Humidty: 54 9%
Ll 8 - Time: P G808
[T
ar

1 a5
] I R R

e
e
PR

=, _I__,-'.,_..-l’r'\ﬂ-r'"
o e
.
43
ansm  1FEm amm aFnan e fn [ FL] e G B0 108 B8 WHz
Site Chamber 02
Condition © CISPR22 ClassB 10M Radiation Polarizafion: Vertical
Company - Power :
EUT Modet: Witrvess: 10m
Execute Program :
Note :
Mk Frequency RX_R Ant_F | Cab_L |PreAmp | Emission Limit Margin |Ant.Pos |Tab.Pos |Detector
. (MHz) (4BuV/m) | (dB) (4B) (dB) | (dBuv/m) | (dBuV/m)| (dB) (em) | (deg)
30.0000| 0.48 18.8 | 0.84 0 2012 30.00 | 9.88 peak
* 534.4000| 4.51 18.5 | 4.26 0 27.27 3700 | 9.73 peak
546.0400| 3.33 1887 | 4.33 0 26.63 37.00 |-1047 peak
5§57.6800| 2.93 1896 | 4.4 0 26.29 37.00 |-10.71 peak
6809600 3.24 1881 | 4.64 0 26.69 37.00 |-10.41 peak
*:Maximum data x:0Over limit l:over margin

NOTE:

» During thePre-test, the EUT has been tested for Channel 00, 39, 78 transmit from Main and Aux antenna respectively to
get al the critical emission frequencies. Inthefinal test al 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 frequenciesfrom 30MHz to 1GHz have been tested

I nter national Standards Laboratory Report Number: 07L RO19FC
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435 Test Data( 1GHz — 25 GHz)

1GHz~25 GHz(Horizontal), Channel 00: 2402 MHz

Operator: Leo JL Lin

-12-

FCC ID:PUSCP22

RBW: IMHz
Humidity (%): 52
Temperature (C): 23

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
1601.9 38.55pk 27.66 2.31 23.75 44.77pk 54.00av -9.23 101 70
4789.21 37.74pk 34.00 5.14 27.53 49.35pk 54.00av -4.65 100 21

I nter national Standards Laboratory

Report Number: 07L RO19FC
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1GHz~25 GHz (Vertical), Channel 00: 2402 MHz

Operator: Leo JL Lin

FCC ID:PUSCP22

RBW: IMHz
Humidity (%): 52
Temperature (C): 23

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
1601.9 42.99pk 27.66 2.31 23.75 49.20 pk 54.00av -4.80 101 70
4803.7 38.29 pk 34.05 5.14 27.51 49.97 pk 54.00av -4.03 100 20
Note:

» Accordingtothe standards used, Where limits are specified by agencies for both average and peak (or quasi-peak) detection,

“ * " Fundamental Fregquency

“**"- 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.

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 frequenciesfrom 1GHz to 25 GHz have been tested.

I nternational Standards Laboratory
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»  The Spectrum noise level+Correction Factor < Limit- 6 dB
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if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.
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FCC ID:PUSCP22

1GHz~25GHz(Horizontal) , Channe 39: 2441 MHz
Operator: Leo JL Lin RBW: 1IMHz
Humidity (%): 52
Temperature (C): 23

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
1626.87 39.13 pk 27.87 2.32 23.75 45.56 pk 54.00av -8.44 101 69
4876.12 38.68 pk 34.33 5.13 27.41 50.73 pk 54.00av -3.27 100 12
7309.69 33.47 pk 38.44 3.89 26.56 49.24 pk 54.00av -4.76 101 154

I nternational Standards Laboratory

Report Number: 07L RO19FC
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1GHz~25GHz (Vertical), Channel 39: 2441 MHz

Operator: Leo JL Lin
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FCC ID:PUSCP22

RBW: IMHz
Humidity (%): 52
Temperature (C): 23

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
1626.87 43.05 pk 27.87 2.32 23.75 49.49pk | 54.00 av -4.51 101 69
4876.12 37.16 pk 34.33 5.13 27.41 49.21 pk | 54.00 av -4.79 100 12
Note:

» Accordingtothe standards used:Where limits are specified by agencies for both average and peak (or quasi-peak) detection,

“ * " Fundamental Fregquency

“**"- 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.

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 frequenciesfrom 1GHz to 25 GHz have been tested.

I nternational Standards Laboratory

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

Report Number: 07L RO19FC

if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.
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FCC ID:PUSCP22

RBW: IMHz
Humidity (%): 52
Temperature (C): 23

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
1651.85 39.22 pk 28.08 2.34 23.75 45.89 pk 54.00av -8.11 101 67
4948.55 34.17 pk 34.60 5.13 27.31 46.59 pk 54.00av -7.41 100 5
7425.57 30.92 pk 38.90 3.95 26.52 47.26 pk 54.00av -6.74 101 171

I nter national Standards Laboratory

Report Number: 07L RO19FC
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1GHz~25GHz(Vertical), Channel 78: 2480 MHz

Operator: Leo JL Lin

FCC ID:PUSCP22

RBW: IMHz
Humidity (%): 52
Temperature (C): 23

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
1651.85 43.32 pk 28.08 2.34 23.75 49.99 pk 54.00av -4.01 101 67
4948.55 32.63 pk 34.60 5.13 27.31 45.04 pk 54.00av -8.96 100 5
Note:

» Accordingtothe standards used, Where limits are specified by agencies for both average and peak (or quasi-peak) detection,

“ * " Fundamental Fregquency

“**"- 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.

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 frequenciesfrom 1GHz to 25 GHz have been tested.

I nternational Standards Laboratory

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

Report Number: 07L RO19FC

if the peak (or quasi-peak) measured value complies with the average limit , it is unnecessary to perform an average
measurement.
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FCC ID:PUSCP22

4.4 Band Edge M easurement

4.4.1 Test Procedure (Conducted)

1. Thetransmitter 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
functionis completed
3. Findthe next peak frequency outside the operation frequency band

4.4.2 Test Setup (Conducted)

Spectrum
EUT Anayzer
443 Test Data:
Table: Band Edge measurement (Conducted)
Temperature ()24
Test Engineer:.Leo JL Lin Humidity (%0):56
Carrier -
Spectrum .
Frequency . Outsideband :
Channel Reading Limit: >20dB Pass/Fail
(MH2) (dBuV) (dB)
00 2401.8 1085
Outside band 2400.0 73.0 35.6 Pass
78 2479.8 109.0
Outside band 24844 57.9 51.2 Pass

I nternational Standards Laboratory Report Number: 07L RO19FC
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Band Edge Conducted M easur ement

REF 127 .0 dBu¥ MKR 2.4018 GHz
10dB/ A _View Posi B_Blank Posi 110.53 dBpV
HKR Setup
MARKER X 1
~ i T B o E o & | - Harker No.
AP ) o i i e i A i -
e e
(]
iy —
_mh_ Marker
i E O
ok, e b %JIJ"'( Mwm-m
=
Marker
CENTER 2.3750 GHz SPaAN 100.0 MHz OFF
#RBW 100 kHz #VBW 100 kHz #SWP 200 ms #*ATT 30dB
Active
Marker
Reset
Marker

Band Edge Conducted M easur ement

REF 127.0 dBp¥

MKR Z.4798 GHz

1048/ A VMiew Posi B _Blank Posi 109.04 dBp¥
HKR Setup
MARKER 1
] A OO T Marker Ho.
PP i e = T i
i =
EN
L] Marker
]
-LU‘J I - 1 & = OH
Marker
CENTER 2.5000 GHz SPAH 100.0 MH=z OFF
*RBY 100 kHz *VBW 100 kHz *S5WP 200 ms *ATT 30dB
Active
HMarker
Reset
Marker
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4.4.4 Test Procedure (Radiated)

1.

5.

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: 2.375GHz, 2.500GHz.

Using Peak Search to read the peak power of Carrier frequencies after Maximum
Hold functionis completed.

Find the next peak frequency outside the operation frequency band

For peak frequency emission level measurement in Restricted Band ,

Change RBW: 1IMHz

VBW: 10Hz

Span: 100MHz.

Get the spectrum reading after Maximum Hold function is compl eted.

445 Test Setup (Radiated)

Same as Radiated Emission Measurement

I nternational Standards Laboratory Report Number: 07L RO19FC
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446 Test Data
Table Band Edge measurement (Radiated)
Test Engineer:Leo JL Lin Temperature ( ):24

Data Rate Humidity (%):56

Frequen Spectrum | Correction | Emission dBc Limit Equip. Pass
= Reading | Factor Level | (Limit: Setup or

Description

(MH2) | (@BuVv) | (dB/m) |(dBuv/m) (dBuv/m)| VBW | Fail

Channel_00
(average 2402.10 22.65 35.48 58.13 --- --- 10Hz -—-
mode)
Channel_00
(peak mode)
Outside
band 2400.00 33.39 35.48 68.87 23.16 3MHz Pass
(peak mode)

2402.00 56.55 35.48 92.03 ~—- - 3MHz -

Channel_78
(average | 248010 | 2455 35.51 60.06 10Hz
mode)
Channel_78
(peak mode)
Outside
band 2483.70 19.76 35.51 55.27 40.16 3MHz Pass
(peak mode)

2480.10 59.92 3551 95.43 --- --- 3MHz ---

Channel_00
Restricted
band
(peak mode)
Restricted
band
(average
mode)

2386.80 16.09 35.47 51.56 --- 74 3MHz Pass

2389.30 4.84 3547 40.31 --- 4 10Hz Pass

Channel_78
Restricted
band
(peak mode)

Restricted
band
(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 datais listed above.

2483.70 19.76 3551 55.27 --- 74 3MHz Pass

2484.10 7.40 3551 4291 --- 4 10Hz Pass

I nternational Standards Laboratory Report Number: 07L RO19FC
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Band Edge Restricted Band (Radiated)-Peak Mode (Channel 00)
REF 81.0 dBpV

MKR 2.4020 GHz
10dB/ A_View Posi B_Blank Posi 56.55 dBpV
LOF Hulti HKR
MARKER 1
~ AACD AL TT 4 Hulti MKR
A 1 o A R i Fy
il Setup
- :
ke, i, PPy . L~ o, L %‘JLJ M'( .‘-\-‘-J MKR LISt
[7on [oFF
3
Peak List
CEHNTER 2.3750 GHz SPAH 100.0 HHz ]
#RBYW 1 HH=z #*/BW 3 HH=z #SWP 20 ms *ATT 0 dB d
4
Peak List
Freq
T
Multi MKR
OFF

Band Edge Restricted Band (Radiated)-Average M ode (Channel 00)

REF 81.0 dBuV
10dB/

MKR 2.4021 GHz
A _Write MHorm B _Blank Posi 22 .65 dBu¥
LOF HKR Setup
MARKER 1
o Aan.A Pl B Marker Ho.
AP & 1 A R
||
n Mark
; arker
= 7.\ ON
2
Marker
CENTER 2.3750 GHz SPAN 100.0 MHz OFF
#RBYW 1 MH=z *VBW 10 Hz SWP 20 s *4ATT 0 dB
Active
Marker
Reset
Marker
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Band Edge Restricted Band (Radiated)-Peak Mode (Channel 78)

REF 81.0 dBuV MKR 2.4801 GHz

10dB/ A View Posi B _Blank Posi 59.92 dBpVY
LOF : Hulti HER
MARKER : 1
e e r-}_;# Multi MKR
AP S B e
1l Setup
f ]I'L =
5 .
o B i . MER List
[7on [oFF
2
Peak List
CENTER 2.5000 GHz SPAN 100.0 MHz Leuel
#RBYW 1 MH=z #UBW 3 MH=z SWP 20 ms *4ATT 0 dB
a4
Peak List
Freq
T
Multi MKR
OFF

Band Edge Restricted Band (Radiated)-Average M ode (Channel 78)

REF 81.0 dBuV HKR 2.4801 GHz

10dB/ A_View Horm B_Blank Posi 24.55 dBu¥
LOF HER Setup
MARKER 1
o Aoy Fonll B Marker Ho.
AL o B R b T g
i e |
* Marker
fi g
A OH
Marker
CENTER 2.5000 GHz SPAN 100.0 MHz OFF

*RBYW 1 MHz *EY 10 Hz SWP 20 s *ATT 0 dB

Active
Marker

Reset
Marker

International Standards Laboratory Report Number: 07L RO19FC



-24- FCC I1D:PUSCP22

HEHERGRELDA
yiemuional Bl Lshomson

45 Bandwidth & Hopping Channel Separation

45.1 Standard Applicable

According to 815.247(a)(1), frequency hopping sysem shdl have, hopping channe carier
frequencies separated by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channd,
whichever is greater. The system shal hop to channd frequencies that are selected at the system
hopping rate from a pseudorandomly ordered list of hopping frequencies.

45.2 Test Procedure

B Bandwidth Test Procedure
The Transmitter output of EUT was connected to the spectrum analyzer. The 20 dB
bandwidth of the fundamental frequency was measured. The setting of spectrum analyzer

isasfollows
Equipment mode Spectrum analyzer
Detector function Peak mode
RBW 30KHz
VBW 100K Hz

B Hopping Channel Separation Test Procedure
1. Connect EUT antennaterminal to the spectrum analyzer witha low loss cable.
Equipment mode: Spectrum analyzer
RBW: 100KHz
VBW: 300KHz
SPAN:3MHz

2. By using the Max-Hold function record the separation of two adjacent channels.

3. Measure the frequency difference of these two adjacent channels by spectrum
analyzer Marker function.

4. Repeat above procedures until all frequencies measured were complete.

453 Test Setup

Spectrum
EUT Anayzer
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454 Test Data

FCC ID:PUSCP22

20dB Bandwidth

Temperature ( ):24

Test Engineer:Leo JL Lin Humidity (%0):56
Channel Frequency |20dB Bandwidth Limit Pass/Fail
(MH2) (KH2) (KH2)
00 2402 894 1000 Pass
39 2441 8% 1000 Pass
78 2480 8% 1000 Pass

Hopping Channel Separation

Temperature ()24

Test EngineeriLeo JL Lin Humidity (%6):56
Channel Frequency Separation Limit Pass/Fail
(MH2) (KH2) (KH2)
00 2402 996 8K Pass
39 2441 999 8K Pass
78 2480 999 8H Pass

I nternational Standards Laboratory

Report Number: 07L RO19FC




REF 10.0 dBm

10dB/ A _View Posi
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20dB Bandwidth Channel 00:

DL 20.0 dB

B_Blank Posi

MKR 2.402009 GHz
20.00 dB

WINDOW WID

H

894 kH=

FCC ID:PUSCP22

¥indow

Window

e

A

["OH" | _OFF |

Window
Position

Adar N

Window
Width

S Window
Sweep

[Lon JJoFF

CENTER 2.402000 GHz
#RBY 30 kH=z

#VBYW 100 kHz

SWP 20 ms

SPAN 3.000 HH=z
#4TT 20dB

REF 10.0 dBm

1048/ A View Posi

20dB Bandwidth Channel 39:

DL 20.0 dB

B_Blank Posi

MKR 2.441003 GHz
20.00 dB

NDOW WID

H

0 =

™S n I
S KHZ

7 Marker
Couple

[on Jore

Window

Window

.

I

[ ON | OFF

Window
Position

T

Window
Width

S Window
Sweep

ON_[[OFF

CEHTER Z.441000 GHz
#RBY 30 kHz

#VBYW 100 kH=

SWP 20 ms

SPAH 3,000 MHz
#ATT 20dB

I nternational Standards Laboratory

7 Marker
Couple

ON_[[OFF
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20dB Bandwidth Channel 78:

FCC ID:PUSCP22

REF 10.0 dBm DL 20.0 dB MKR 2.480006 GHz
10dB/ A _View Posi  B_Blank Posi 20.00 dB
¥Window
WINDOW WIDTH .
894 kH= — e
[Pl | "ON | OFF |
£ i Window
al hull B3 Position
.-""/4 \N\ " Window
AL i
4.
e il
S Window
Sueep
O |DFF
¥ Marker
CEHTER 2.480000 GHz SPAH 3.000 HHz Couple
#RBW 30 kHz  *VBW 100 kHz  SWP 20 ms *ATT 20dB [on J[oFE
Hopping Channel Separation Channel 00
REF 10.0 dBm HKA 996 kHz
10dB/ a_View Posi  B_Blank Posi 1.21 dB
Marker
DELTA MKR 1
995 kH= KMM\ P i Hormal
A k\.l’ z
‘,-/(N Delta
Pl
/ Peak
m W Menu
4
Sig Track
0N IDFF
s
MKR Trace
Marker
OFF
T
CENTER 2.402000 GHz SPAH 3.000 MHz 1/2 .more
*EBY 100 kHz *VBYW 300 kHz *SWP 20 ns *ATT 2048
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FCC ID:PUSCP22

Hopping Channel Separation Channel 39

REF 10.0 dBm HKA 999 kHz
10dB/ A_View Posi  B_Blank Posi 0.50 dB
Trace A
DELTA MKR 1
9 9 Gr+-idHEn KNW P it Write A
i wf R‘w'ﬂ/ \'a i
View A
=
Blank A
4
Max Hold
A
s
Detector
[ Hormal |
Trc Henu
Fa B |
7
CENTER 2.441000 GHz SPAN 3.000 MHz 1/2 ,more
#*RBYW 100 kHz *VBW 300 kHz *SWP 20 ms  #ATI 20dB
Hopping Channel Separation Channel 78
REF 10.0 dBm HKA 999 kHz
10dB/ a_View Posi  B_Blank Posi 0.54 dB
Trace A
DELTA MKR 1
9 9 9ylaHa, /MM\ Write &
L il L z
rx?\\ View &
\\ 3
‘}Jﬁrwxh% Blank A
4
Hﬂﬂmﬁﬂ Max Hold
A
s
Detector
[ Hormal |
&
Trc Henu
Fa B |
T
CENTER 2.480000 GHz SPAN 3.000 MHz 1/2 ,more

*RBY 100 kH=z

*UBYW 300 kHz

#35WP 20 ms

*ATT 20dB
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