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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Mitsumi Electric Co., Ltd.
2-11-2, TSURUMAKI, TAMA-SHI, TOKYO, 206-8567
JAPAN

EUT DESCRIPTION: BLUETOOTH MODULE

MODEL: WML-C68

SERIAL NUMBER: No. 2 (Radiated and Conducted tests),

No. 3 (Antenna Terminal Conducted test)

DATE TESTED: June 5to 24, 2012

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass

UL Japan, Inc. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Japan,
Inc based on interpretations and/or observations of test results. The test results show that the
equipment tested is capable of demonstrating compliance with the requirements as documented
in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Japan, Inc. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Japan, Inc. will
constitute fraud and shall nullify the document. No part of this report may be used to claim
product certification, approval, or endorsement by any government agency.

Approved & Released For UL Japan, Inc. By: Tested By:
..r' // ) 4 P {
A 'L & Sl JW“
Takahiro Hatakeda Yutaka Yoshida
Leader of WIiSE Japan Engineer of WIiSE Japan
UL Verification Services UL Verification Services
UL Japan, Inc. UL Japan, Inc.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 4383-326 Asama-
cho, Ise-shi, Mie-ken 516-0021 JAPAN.

UL Japan, Inc. is accredited by NVLAP, Laboratory Code 200572-0

The full scope of accreditation can be viewed at
http://www.ul.com/japan/jpn/pages/services/emc/about/mark1/index.jsp#nvlap

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m
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4.3.

MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

EMI

The following uncertainties have been calculated to provide a confidence level of 95% using a
coverage factor k=2.

Test room Conducted emission
(semi- (+dB)
anechoic 150kHz-30MHz
chamber)
No.1 3.1dB
No.2 3.3dB
No.3 3.7dB
No.4 3.2dB
Test room Radiated emission
(semi- (3m*)(+dB) (1m*)(+dB) (0.5m*)(+dB)
anechoic 9kHz 30MHz 300MHz 1GHz 10GHz 18GHz 26.5GHz
chamber) -30MHz | -300MHz | -1GHz -10GHz | -18GHz | -26.5GHz -40GHz
No.1 4.2dB 5.0dB 5.1dB 4.7dB 5.7dB 4.4dB 4.3dB
No.2 4.1dB 5.2dB 5.1dB 4.8dB 5.6dB 4.3dB 4.2dB
No.3 4.5dB 5.0dB 5.2dB 4.8dB 5.6dB 4.5dB 4.2dB
No.4 4.7dB 5.2dB 5.2dB 4.8dB 5.6dB 5.1dB 4.2dB
*3m/1m/0.5m = Measurement distance
Power meter (+dB)
Below 1GHz Above 1GHz
1.0dB 1.0dB
Antenna terminal conducted emission Antenna terminal conducted Channel
and Power density (+dB) emission power
(+xdB) (xdB)
Below 1GHz | 1GHz-3GHz 3GHz- 18GHz-26.5GHz | 26.5GHz-40GHz
18GHz
1.0dB 1.1dB 2.7dB 3.2dB 3.3dB 1.5dB
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is a Bluetooth 4.0 + LE Module.

The radio module is manufactured by Mitsumi.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2402 - 2480 Basic GFSK 1.43 1.39
2402 - 2480 Enhanced 8PSK 4.47 2.80

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an antenna with a maximum gain of 0.91dBi.

5.4. SOFTWARE AND FIRMWARE
The EUT driver software installed during testing was BT usb driver, v5.6.0.5301.

The test utility software used during testing was Perl Command Line Interpreter.

5.5. WORST-CASE CONFIGURATIONS AND MODE

The worst-case data rate for each mode is determined to be as follows, based on preliminary
tests of the chipset utilized in this radio.

All final tests in the GFSK mode were made at 1 Mb/s.
All final tests in the 8PSK mode were made at 3 Mb/s.

For radiated emissions below 1 GHz the worst-case configuration is determined to be the mode
and channel with the highest output power.

The EUT was investigated in three different positions, X, Y, & Z and turned out the Z

(Horizontal), Y (Vertical) were worst-position. This worst position will be set for all radiated
emissions testing.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
No. Description Manufacturer | Model Serial Number FCC
ID
A Extension Board Mitsumi - - N/A
B Conversion Board Mitsumi BTDBO02 Z554T N/A
AG43T *1)
C Laptop PC IBM 2647 97-ALT8C DoC
D AC Adaptor IBM 02K6750 11S02K675021Z22UP29P0F5 N/A
E DC Power Supply Kikusui PAK35-10A LF002313 N/A
F AC Adaptor Mitsumi R1305 - N/A

*

1) Used for Conducted emission test only

I/O CABLES

I/O CABLE LIST
Cable | Port # of Identical | Connector Cable Type Cable Length Remarks
No. port Type
1 DC 1 DC Unshielded 3.0 -
2 USB 1 USB Shielded 1.9 -
3 DC 1 DC Unshielded 1.7 -
4 AC 1 AC Unshielded 2.0 -
5 AC 1 AC Unshielded 2.0 -
6 DC 1 DC Unshielded 2.0 -
7 AC 1 AC Unshielded 2.0 -
TEST SETUP

The EUT is connected to a Jig board and host laptop computer via a USB cable during the tests.
Test software exercised the radio module. The Laptop PC is removed after the setup.
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SETUP DIAGRAM FOR ANTENNA PORT TESTS

AC 120V/60Hz

-

AC 100V/60Hz
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SETUP DIAGRAM FOR CONDUCTED EMISSION

AC 120V/60Hz

T

AC 100V/60Hz
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SETUP DIAGRAM FOR RADIATED EMISSIONS TEST

DC3.3V
(from CVCF)

-

AC 100V/60Hz
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TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this report:

(1/2)

18.0GHz

Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)
MSA-03 Spectrum Analyzer Agilent E4448A MY44020357 [AT 2011/11/23 * 12
MPM-08 Power Meter Anritsu ML2495A 6K00003338 |AT 2011/09/13 * 12
MPSE-11 Power sensor Anritsu MA2411B 011737 AT 2011/09/13 * 12
MCC-138 [ Microwave cable HUBER+SUHNER SUCOFLEX 102 | 37953/2 AT 2011/10/28 * 12
MCC-105 Microwave Cable Hirose Electric U.FL-2LP-066J1- |- AT 2011/06/24 * 12
A(200)
MAT-19 Attenuator(6dB)(above | HIROSE ELECTRIC [AT-106 - AT 2012/01/12* 12
1GHz) CO.,LTD.
MOS-14 Thermo-Hygrometer [ Custom CTH-201 - AT 2012/02/06 * 12
MAEC-04 | Semi Anechoic TDK Semi Anechoic DA-10005 RE 2012/02/29 * 12
Chamber(NSA) Chamber 3m
MOS-15 Thermo-Hygrometer [ Custom CTH-180 - RE 2012/02/06 * 12
MJM-07 Measure PROMART SEN1955 - RE -
COTS-MEMI | EMI measurement TSJ TEPTO-DV - RE/CE -
program
MSA-10 Spectrum Analyzer Agilent E4448A MY46180655 |RE 2012/02/03 * 12
MHA-21 Horn Antenna 1- Schwarzbeck BBHA9120D 9120D-557 RE 2011/08/11 * 12
18GHz
MCC-141 Microwave Cable Junkosha MW X221 1203S212(1m)|RE 2012/04/23 * 12
/
1204S062(5m)
MHF-20 High Pass Filter 3.5- | TOKIMEC TF323DCC 607 RE 2011/09/08 * 12
18.0GHz
MCC-79 Microwave Cable 1G- | Suhner SUCOFLEX104 |278923/4 RE 2011/12/08 * 12
26.5GHz
MPA-12 MicroWave System Agilent 83017A MY39500780 |RE 2012/03/28 * 12
Amplifier
MAEC-01 Semi Anechoic TDK Semi Anechoic DA-06881 RE 2011/07/10 * 12
Chamber(NSA) Chamber 10m
MOS-27 Thermo-Hygrometer  [CUSTOM CTH-201 A08Q26 RE 2012/02/08 * 12
MJM-01 Measure KDS ES19-55 - RE -
MTR-08 Test Receiver Rohde & Schwarz ESCI 100767 RE 2011/08/11 * 12
KBA-05 Biconical Antenna Schwarzbeck BBA9106 2513 RE 2011/11/23 * 12
KLA-04 Logperiodic Antenna | Schwarzbeck USLP9143 361 RE 2011/11/23 * 12
MAT-08 Attenuator(6dB) Weinschel Corp 2 BK7971 RE 2011/11/02 * 12
MCC-02 Coaxial Cable Suhner/storm/Agilent/ |- - RE 2011/09/17 * 12
TSJ
MPA-19 Pre Amplifier MITEQ MLA-10K01-B01- | 1237616 RE 2012/02/20 * 12
35
MHA-01 Horn Antenna 18- EMCO 3160-09 1266 RE 2011/06/20 * 12
26.5GHz
MCC-134 [ Microwave Cable HUBER+SUHNER SUCOFLEX104 |336167/4(1m) [RE 2011/09/07 * 12
/ 340641(5m)
MPA-01 Pre Amplifier Agilent 8449B 3008A01671 |RE 2012/02/28 * 12
MHF-17 High Pass Filter 3.5- | TOKIMEC TF323DCA 7001 RE 2011/09/08 * 12
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(2/2)
Control No. Instrument Manufacturer Model No Serial No Test Item | Calibration Date
* Interval(month)
MAEC-01 Semi Anechoic TDK Semi Anechoic DA-06881 CE 2011/07/10 * 12
Chamber(NSA) Chamber 10m
MOS-27 Thermo-Hygrometer CUSTOM CTH-201 A08Q26 CE 2012/02/08 * 12
MJM-01 Measure KDS ES19-55 - CE -
MTR-03 Test Receiver Rohde & Schwarz ESCI 100300 CE 2012/04/03 * 12
MLS-03 LISN(AMN) Schwarzbeck NSLK8127 8127384 CE(EUT) |2012/03/01* 12
MCC-03 Coaxial Cable Fujikura/Suhner/TSJ  [6D-2W(20m)/3D- |- CE 2012/01/22* 12
2W(7.5m)/RG400u .
(1.5m)/RFM- /01068(Switch
E421(Switcher) er)
MAT-64 Attenuator(13dB) JFW Industries, Inc.  [50FP-013H2 N - CE 2012/01/28 * 12

The expiration date of the calibration is the end of the expired month.
As for some calibrations performed after the tested dates, those test equipment have been controlled by means of an
unbroken chains of calibrations.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the national or international
standards.
Test Item:

RE: Radiated emission, = CE: Conducted emission, AT: Antenna Terminal Conducted test
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6. ANTENNA PORT TEST RESULTS

6.1. BASIC DATA RATE GFSK MODULATION

6.1.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 928.787 870.1044
Middle 2441 927.620 869.1735
High 2480 929.031 867.5438
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20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent RL
Ref 187 dBpY #Atten 20 dB
#Peak
Log =
T) N
dB/ 4?5b”j e e
g ]
il ™
ﬂgr““F\fJ Wmﬂf“’“w\
Vf ‘\"\"M\r\m‘
LAy
M1 $2
Center 2.402 800 @ GHz Span 3 MHz
#Res BH 30 kHz #\BW 166 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
870.1044 kHz x dB -20.00 d5

Transmit Freq Error  -6.290 kHz
% dB Banduidth 928.787 kHz

BANDWIDTH MID CH

4 Agilent RL
Ref 187 dBpV #Htten 20 dB
#Peak
Log o
16 Ff! k“w
dB/ 5.0 “o.c
s q
A ™
o \wﬂ\\
LaRy
Ml 52
Center 2,441 B08 § GHz Span 3 MHz
#Res BHW 30 kHz #YBH 188 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BM Z Pur  99.00 7
869.1735 kHz % dB -20.00 dB

Transmit Freq Error  -5.297 kHz
% dB Bandwidth 927.620 kHz
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BANDWIDTH HIGH CH
g Adgilent

Ref 187 dBEpY

#Atten 28 dB

#Peak

Log
18

o~

dB/ Lo

g

LaRy

ML 52

Center 2.480 0008 & GHz
#Res BH 30 kHz

Occupied Bandwidth
867.5438 kHz

-6.243 kHz
929,831 kHz

Transmit Freq Error
% dB Bandwidth

#UBH 188 kHz

Span 3 MHz
Sweep 3.2 ms (1201 pts)

Occ BH % Pwr 99.68 %
X dB -26.00 dB
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6.1.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 30 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION (Low Channel)
- Agilent RL
a Mkrl 1.000 & MHz

Ref 187 dBpV #Arten 28 dB 5.86 dB
#Peak |

o [ VTR [T g
I A

LAy

51 52
V3 FC

£
5k
Swp

Center 2.403 609 & GHz Span 3 MHz
#Res BH 30 kHz #\BI 166 kHz Sweep 3.2 ms (1201 pts)

HOPPING FREQUENCY SEPARATION (Mid Channel)
i Agilent RL
a Mkl 1800 0 Mz

Ref 187 dBpV #Arten 28 dB -0.17 dB
#Peak

L A R Y i I
P O O 0 O Y

1

Center 2.441 & Span 3 MHz
#Res BH 30 kHz #\BI 166 kHz Sweep 3.2 ms (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

HOPPING FREQUENCY SEPARATION (High Channel)
# Agilent

Ref 187 dEpV

#Peak

Log
18
dB/

#Atten 20 dB

RL

a Mkrl 1.068 @ MHz

-0.86 dB

iR

1
£
o)

-
By

AN

T,

L’

=

Nl

Tyert”

)

Center 2,479 @
#Res BH 30 kHz

#YBH 160 kHz

Sweep 3.2 ms
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.1.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in 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 a
maximum of 1 % of the span. The analyzer is set to Max Hold.

Test was not performed at AFH mode whose number of hopping channel is 20 channels
because this Bluetooth radio is in compliance of Bluetooth Specification 4.0.

RESULTS

79 Channels observed.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)
- Agilent RL

Ref 187 dBpY #Atten 20 dB
#Peak

Log U PO S T R e L R T T

e | LIV OV

LaAw /

51 82 I/
V3 FC

£
FTun
Swp

Start 2.400 066 GHz Stop 2.436 066 GHz
#Res BH 300 kHz #BH 1 MHz Sweep 104 ms (1201 pts)_

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN,
SECOND SEGMENT)
% Agilent RL

Ref 187 dBpY #Atten 20 dB
#Peak

Log | = g aayi s

e [ LYTTTTVUTVY

Start 2.430 006 GHz Stop 2.466 066 GHz
#Res BH 300 kHz #UBH 1 MHz Sweep 1.84 ms (12081 pts)_
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
¥ Agilent RL

Ref 187 dBpV #Atten 20 dB
#Peak

zDgi vnvmvrv V V memmm ¥

Start 2.460 900 GHz Stop 2.490 066 GHz
#Res BH 308 kHz #BH 1 MHz Sweep 184 ms (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

6.1.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 pulses is measured in a 5 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 31.6 * (# of pulses in 5 s/ 5 s) * pulse width.

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo
random channel selection and hopping rate to ensure that the occupancy time in N x 0.4s,
where N is the number of channels being used in the hopping sequence (20 < N <£79), is always
less than 0.4s regardless of packet size (DH1, DH3 or DH5). This is confirmed in the test report
for N=79.

RESULTS
Mode Number of transmission Length of Result Limit
ina 31.6(79 Hopping x 0.4) transmission time
/12.8(32 Hopping x 0.4)second period [msec] [msec] [msec]
DH1 50.2times / 5sec. X 31.6sec. = 318 times 0.447 142 400
DH3 26.6times / 5sec. x 31.6sec. = 169 times 1.707 288 400
DH5 16.6times / 5sec. X 31.6sec. = 105 times 2.957 310 400
Sample Calculation
Result = Number of transmission x Length of transmition time
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 5 [times]
DHI 51 51 49 50 50 50.2
DH3 26 26 28 23 30 26.6
DH5 24 17 12 17 13 16.6

Sample Calculation

Average= Summation(Sampling 1 to 5) /5
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

H1

PULSE WIDTH

PULSE WIDTH
w5 Agilent
a Mkrl 447 ps

Ret 107 dBpY #Atten 20 dB -7.39 dB
#Peak

LaRy } i | [

I

$1 352
Center 2.441 898 GHz Span @ Hz
Res BH 1 MHz #BH 3 MHz Sweep 720 ps (1201 pts)

Markar Trace Typa # Axiz Amplituda
1R [&=)] Time 138.8 ps 42,94 dBpl
la 3 Tima 447 ps -7.39 dB

NUMBER OF PULSES IN 5 SECOND OBSERVATION PERIOD

NUMBER OF PULSES (Representative chart)
w5 Agilent RL

Ret 107 dBpY #Atten 20 dB
#Peak

Center 2.441 808 @ GHz Span @ Hz
Res BH 188 kHz #\BH 366 kHz Sweep 5 5 (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

H3

PULSE WIDTH

PULSE WIDTH
% Agilent RL

a Mkrl  1.787 ms

Ret 107 dBpY #Atten 20 dB 1.76 dB
#Peak

TITENN:S Frpiideipo

LaRy
S1 52
Center 2.441 898 GHz Span @ Hz
Res BH 1 MHz #BH 3 MHz Sweep 3.04 ms (1201 pts)
Markar Trace Typa # Axiz Amplituda
1R 3 Tima 719.5 pe 37.85 dBpl
la 3 Tima 1.787 me 1.76 dB

NUMBER OF PULSES IN 5 SECOND OBSERVATION PERIOD

NUMBER OF PULSES (Representative chart)
. Agilent RL

Ret 167 dBpV #Atten 20 dB
#Peak
Log
18
dB/

LAy | “

sl sz
W3 FS

£0f): k Wi
56k

Center 2.441 808 8 GHz Span @ Hz
Res BW 188 kHz #VBH 308 kHz Sweep 5 s (1201 pts)

Page 26 of 90

UL Japan, Inc. Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN TEL: +81 596 24 8116 FAX: +81 596 24 8124
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.



REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

DH5
PULSE WIDTH
PULSE WIDTH
% Agilent RL
a Mkrl 2957 ms
Ret 107 dBpY #Atten 20 dB -1.54 dB
#Peak
Log
18
dB/
1R
ot iy WP et Wbyl
LaRy
152
Center 2.441 898 GHz Span @ Hz
Res BH 1 MHz #BH 3 MHz Sweep 5.04 ms (1201 pts)
Markar Trace Typa # Axiz Amplituda
1R (&) Ting 1.875 ms 48,95 dEpU
la 3 Tima 28957 me -1.54 dB

NUMBER OF PULSES IN 5 SECOND OBSERVATION PERIOD

NUMBER OF PULSES (Representative chart)
. Agilent RL

Ret 167 dBpV #Atten 20 dB
#Peak
Log
18
dB/

LgAw I | |

sl sz

W3 FS M
| |
£ I Al ikt

56k

%

Center 2.441 808 8 GHz Span @ Hz
Res BW 188 kHz #VBH 308 kHz Sweep 5 s (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.1.5. MAXIMUM PEAK OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

Test was not performed at AFH mode, because the decrease of number of channel (min: 20ch)

at AFH mode does not influence on the output power and bandwidth of the EUT.
However, the limit level 125mW of AFH mode was used for the test.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Mode Freq. Reading Cable Atten. Result Limit Margin
Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mW] [dB]
DH5 2402.0 -7.20 2.09 6.11 1.00 1.26 20.96 125 19.96
DH5 2441.0 -6.84 211 6.11 1.38 1.37 20.96 125 19.58
DH5 2480.0 -6.80 212 6.11 143 1.39 20.96 125 19.53

Sample Calculation:
Result = Reading + Cable Loss + Attenuator
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

6.1.6. AVERAGE POWER

The transmitter output is connected to a power meter.

RESULTS
Mode Freq. Reading Cable Atten. Result
Power Meter(AV) Loss
[MHz] [dBm] [dB] [dB] [dBm] [mw]
DH5 2402.0 -8.65 2.09 6.11 -0.45 0.90
DH5 24410 -8.40 211 6.11 -0.18 0.96
DH5 2480.0 -8.37 212 6.11 -0.14 0.97

Sample Calculation:
Result = Reading + Cable Loss + Attenuator
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 9 kHz to 25 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent

Ref 187 dEpY

#Atten 20 dB

RL

Mkrz 2,400 088 GHz
48.13 dBpV

#Peak

Log
18

dB/

]

79.7

dBpY e

LAy

51 52

Center 2.398 @00 GHz

#Res BH 100 kHz

#WBH 3680 kHz

Sweep 1.84 ms (1201 pts)

Span 18 MHz

1 €]
2 [

Marker Trace Type

Freg
Freg

# Axis
2.482 142 GHz
2,468 8688 GHz

Amplitude
99.73 dBpl
48,13 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

Tx DH5 2402MHz

9kHz-150kHz 150kHz-30MHz
¥ Agilent RL # Agilent RL
Mkrl 199.58 kHz Mkrl 156 kHz
Ref &7 dBuY #ftten 20 dB 34.28 dBwV Ref 97 dBwY #ftten 20 dB 31.41 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
" "
i T T T Y PR PP s Eerrewy R - SIS PR "
LaAw - LaAw
5152 sl 52
Start 9.00 kHz Stop 150,89 kHz Start 158 kHz Stop 30.008 HHz
#Res BH 200 Hz #BH 620 Hz Sweep 2279 s (1261 pts) #Res BH 9.1 kHz #BH 27 kHz Sweep 344.8 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 189.58 kHz 34.28 dBplt 1 [=H) Freg 1586 kHz 31.41 dBgl
30MHz-1GHz 1GHz-5GHz
¥ Agilent RL # Agilent RL
Mkrl 4188 MHz Mkrd  4.883 GHz
Ref 187 dBpY #ftten 20 dB 36.16 dBwV Ref 187 dBpY #ftten 20 dB 39.63 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl 1] 2 4
79.2 79.2
dBpY y v — . Al TI | m] I ¢
LaAw LaAw
sl 52 sl 52
Start 36.0 MHz Stop 1.668 @ GHz Start 1,068 GHz Ston 2,008 GHz
#Res BH 166 kHz #UBH 308 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 382.3 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 418.8 MHz 36.16 dBpll 1 3 Freg 2,482 GHz 99.19 dopl
2 3> Freq 2,307 BHz 43.23 dBpy
3 (&3] Freg 3.2083 GHz 49.62 dBul
4 ay Freq 4,883 BHz 39.63 dBpy
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Tx DH5 2402MHz

5GHz-10GHz 10GHz-15GHz
¥ Agilent RL # Agilent RL
Mkrl 9.688 GHz Mkrl 14.846 GHz
Ref 187 dBpY #ftten 20 dB 47.17 dBwl Ref 187 dBpY #ftten 20 dB 44.32 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
ol 1 ol .
79.2 79.2 ; N = -
4Bl - QL T et . oo Bl [ n ok iy
LaAw LaAw
s1 52 sl 52
Start 5008 GHz Stop 10,608 GHz Start 10,000 GHz Stop 15008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 9.688 GHz 47.17 dBpll 1 [=H) Freg 14,846 GHz 44,32 dBgl
15GHz-20GHz 20GHz-25GHz
¥ Agilent RL # Agilent RL
Mkrl 17.192 GHz Mkrl 24.988 GHz
Ref 187 dBpY #ftten 20 dB 45.19 dBwy Ref 187 dBpY #ftten 20 dB 47.21 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl 5 ol
gg.?u A I S gg.?u IRSPSUI RY FRPSSPAUN BYPyge eSO PP T RS L T
0 0
LaAw LaAw
sl 52 s1 52
Start 15,000 GHz Stop 20,608 GHz Start 20,000 GHz Stop 25.008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 17.192 GHz 45.19 dBpll 1 [=H) Freg 24,988 6Hz 47.21 dopl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS, MID CHANNEL

Tx DH5 2441MHz

9kHz-150kHz 150kHz-30MHz
# Agilent RL # Agilent RL
Mkrl 199.78 kHz Mkrl 158 kHz
Ref 87 dBpl #fitten 20 dB 34.18 dBpY Ref 87 dBpl #fitten 20 dB 32.87 dBpY
#Peak #Peak
Log Log
16 16
dB/ dB/
s, i e — W‘AMW L ——.
' WW‘TN“HWW A g e W’NMW ek o . A b i b
Lafw i pr Lafw
51 82 51 82
Start 9.08 kHz “ Stop 150.69 kHz Start 158 kHz Stop 30.808 MHz
#Res BH 200 Hz +WBH 620 Hz Sreep 2.279 5 (1281 pts) #Res BH 9.1 kHz #WBH 27 kHz Sweep 344.8 ms (1201 pts)
Marker  Trace Type X Axis Anplitude Marker  Trace Type X Rxis Anplitude
1 @ Freq 189.78 kHz 34.19 dBpU 1 @ Freq 158 kHz 32.87 dBpU
30MHz-1GHz 1GHz-5GHz
¥ Agilent RL ¥ Agilent RL
Mkrl 361.4 MHz Mkrd  4.883 GHz
Ref 167 dBpY #fitten 20 dB 36.47 dBwV Ref 167 dBpY #fitten 20 dB 39.95 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
B B ; 1
. 1 .
dBpY " % = 4BpY _ . ?L " i . hd
Lafy LgRy
S1 82 S1 82
Start 30.0 MHz Stop 1.008 @ GHz Start 1.000 GHz Stop 5.000 GHz
#Res BH 160 kHz #UBMW 3088 kHz Sweep 92.72 ms (1201 pts) #Res BH 160 kHz #UBMW 3088 kHz Sweep 382.3 ms (1201 pts)
Marker  Trace Type W fxis Auplitude Marker  Trace Type W fxis Auplitude
1 3@ Frag 3614 MHz 36.47 dBpU 1 3 Frag 2.441 BHz 168.12 dBpU
2 (&3] Freg 2.343 GHz 42.88 dBul
3 <)) Freq 3.253 BHz 49,51 dBpl
4 &) Freq 4.883 BHz 39.95 dBpU
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Tx DHS5 2441MHz

5GHz-10GHz 10GHz-15GHz
¥ Agilent RL # Agilent RL
Mkrl 9.762 GHz Mkrl 13.933 GHz
Ref 187 dBpY #ftten 20 dB 46.98 dBwV Ref 187 dBpY #ftten 20 dB 44.04 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
ol <I> ol 3
0.1 0.1 1
v pntn P S Bl i e et O
LaAw LaAw
s1 52 sl 52
Start 5008 GHz Stop 10,608 GHz Start 10,000 GHz Stop 15008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 9.762 GHz 46.98 dBull 1 [=H) Freg 13.933 6Hz 44.84 dopl
15GHz-20GHz 20GHz-25GHz
¥ Agilent RL # Agilent RL
Mkrl 17.221 GHz Mkrl 24.958 GHz
Ref 187 dBpY #ftten 20 dB 44.15 dBwV Ref 187 dBpY #ftten 20 dB 47.26 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
ol ! ol B
80.1 v . bt opriotnd | BOL oo T et il
dBp dBp
LaAw LaAw
sl 52 s1 52
Start 15,000 GHz Stop 20,608 GHz Start 20,000 GHz Stop 25.008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 17.221 GHz 44.15 dBpll 1 [=H) Freg 24,958 6Hz 47.26 dopl
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent RL
Mkr2 2,483 508 GHz
Ref 187 dBpY #Atten 20 dB 34.83 dBpY
#Peak
LU (“"g
g 1
10 S
B/ | ™y
N
] \'l.n
8.1 2
dEpY S Mt M T e e ey e e S TS
LAy
51 %2
Center 2.484 308 GHz Span 18 MHz
#Res BH 108 kHz #\/BH 306 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type * Rxiz Amplitude
1 3 Freg 2.488 158 GHz 186.12 dBpl
2 30 Freq 2.483 5HB GH=z 34.83 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

Tx DH5 2480MHz

9kHz-150kHz 150kHz-30MHz
¥ Agilent RL # Agilent RL
Mkrl 199.78 kHz Mkrl 156 kHz
Ref &7 dBuY #ftten 20 dB 34.12 dBwV Ref 97 dBwY #ftten 20 dB 32.25 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
4, iy
UL T T Y R I YT oty iy YRS WY " ; " m
LaAw Lafy -
s1 52 sl 52
Start 9.00 kHz Stop 150,89 kHz Start 158 kHz Stop 30.008 HHz
#Res BH 200 Hz #BH 620 Hz Sweep 2279 s (1261 pts) #Res BH 9.1 kHz #BH 27 kHz Sweep 344.8 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 189.78 kHz 34.12 dBplt 1 3 Freg 1586 kHz 32.25 dogl
30MHz-1GHz 1GHz-5GHz
¥ Agilent RL #  Agilent RL
Mkrl 396.2 MHz Mkrd  4.968 GHz
Ref 187 dBpY #ftten 20 dB 36.43 dBwV Ref 187 dBpY #ftten 20 dB 41.45 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
3
Dl 1] 2 hd 4
79.8 1 79.8
B . 2 i [y - Tl i
LaAw LaAw
sl 52 sl 52
Start 36.0 MHz Stop 1.668 @ GHz Start 1,068 GHz Stop 5,009 GHz
#Res BH 166 kHz #UBH 308 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 382.3 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 396.2 MHz 36.43 dBplt 1 (&3] Freg 2,480 GHz 99.77 dopl
2 3> Freq 2,383 BHz 41,98 dBpy
3 (&3] Freg 3.387 GHz 48.41 dBult
4 &3 Freq 4,958 BHz 41,45 dBpy
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Tx DH5 2480MHz

5GHz-10GHz 10GHz-15GHz
¥ Agilent RL # Agilent RL
Mkrl 9.921 GHz Mkrl 13.862 GHz
Ref 187 dBpY #ftten 20 dB 46.14 dBwV Ref 187 dBpY #ftten 20 dB 43.71 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
ol 3 | ol :
79.8 ; 798 | T N Iy
By - I By [ il
LaAw LaAw
s1 52 sl 52
Start 5008 GHz Stop 10,608 GHz Start 10,000 GHz Stop 15008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 9.921 GHz 46.14 dBpll 1 [=H) Freg 13.862 GHz 43.71 dBgl
15GHz-20GHz 20GHz-25GHz
¥ Agilent RL # Agilent RL
Mkrl 17.284 GHz Mkrl 25.008 GHz
Ref 187 dBpY #ftten 20 dB 43.95 dBwV Ref 187 dBpY #ftten 20 dB 47.93 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl 1 3
79.8 r - I g | 798 T s T i e i
4B 4B
LaAw LaAw
sl 52 s1 52
Start 15,000 GHz Stop 20,608 GHz Start 20,000 GHz Stop 25.008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 17.284 GHz 43.95 dBplt 1 [=H) Freg 25,808 6Hz 47,93 dopl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent RL
Mkrd 2.399 975 @ GHz
Ref 167 dBpV #Atten 20 dB 45.68 dBpY
#Peak
Log rﬁx
i [
dB/ /
Dl : p hr)
Y A A AN A AN AW NI
LAy
51 352
Start 2,388 000 0 GHz Stop 2.403 G660 B GHz
#Res BH 108 kHz #\/BH 306 kHz Sweep 1.44 ms (1201 pts)
Marker Trace Type * Rxiz Amplitude
1 €3] Fraq 2.482 158 A GHz 99.67 dBpl
2 30 Freq 2,468 BHB B GH=z 45,41 dBpl
3 3y Freq 2.398 BEB & GHz 44,32 depl
4 D Fraq 2.399 975 @ GHz 45.68 dBpl

HIGH BANDEDGE WITH HOPPING ON
% Agilent RL
Mkr3 2.488 133 GHz

Ref 167 dBpV #Atten 20 dB 45.17 dBpY
#Peak

<
Log 1!
T

dB/

D
301
dBpY

LAy

51 sz
Start 2.479 666 GHz Stop 2.489 660 GHz
#Res BH 108 kHz #\/BH 306 kHz Sweep 1.84 ms (1201 pts)

Marker Trace * Rxiz Amplitude
1 [&=)] 2.479 158 GHz 188,12 dBpl)

2 [ 2.483 LHA GHz 36.28 dBpl
[€)] 2,488 133 GHz 45,17 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.2. ENHANCED DATA RATE 8PSK MODULATION

6.2.1. 20 dB AND 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 2 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth 99% Bandwidth
(MHz) (kHz) (kHz)
Low 2402 1301 1182.6
Middle 2441 1299 1182.6
High 2480 1299 1185.0
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

20 dB BANDWIDTH

BANDWIDTH LOW CH

- Agilent RL
Ref 187 dBpY #Atten 20 dB
#Peak
Log o
dB/ N \@
o A
LAy
M1 $2
Center 2,402 B0@ @ GHz Span 3 MHz
#Res BH 30 kHz #\BH 166 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BW % Pur  99.00 7
1.1826 MHz ®x dB -20.08 dB

Transmit Freq Error  -11.054 kHz
% dB Banduidth 1.381 MHz

BANDWIDTH MID CH

% Agilent RL
Ref 187 dBpY #Atten 28 dB
#Peak
Log Foor?
1@ fwfvﬁ’u"ﬂ”rnf L“”'“’Wx .
¥

dB/ —)/ \(—

P e T LT
LgAv
ML 52
Center 2,441 BBA 0 GHz Span 3 MHz
#Res BH 38 kHz #UBH 188 kHz Sweep 3.2 ms (1201 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.1826 MHz ® dB -20.66 dB

Transmit Freq Error  -3.571 kHz
% dB Bandwidth 1.299 MHz
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

BANDWIDTH HIGH CH
3 Agilent

Ref 187 dBpV

#Atten 20 dB

#Peak

Log
18

“‘—s/\/\"

dB/ > /4

/
J

LaAw

ML S2

Center 2,480 088 @ GHz
#Res BH 38 kHz

Occupied Bandwidth
1.1850 MHz

Transmit Freq Error
% ¢B Bandwuidth

-5.946 kHz
1.299 MHz

#YBH 168 kHz

Span 3 MHz
Sweep 3.2 ms (1201 pts)

Occ BH Z Pwr 99.08 ¥
x dB -20.60 dB
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.2.2. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

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.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 30 kHz and the
VBW is set to 100 kHz. The sweep time is coupled.

RESULTS
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION (Low Channel)
- Agilent RL
a Mkrl 1.080 B MHz

Ref 167 dBpV #Atten 20 dB -0.32 dB
#Peak ‘

Log

Y MWWWM MWWWnL%

iR

LAy

51 52
V3 FC

£
5k
Swp

Center 2,403 008 & GHz Span 3 MHz
#Res BH 30 kHz #\BH 166 kHz Sweep 3.2 ms (1201 pts)

HOPPING FREQUENCY SEPARATION (Mid Channel)
% Agilent RL

a Mkrl 1.080 B MHz
Ref 187 dBpY #Atten 20 dB -2.53 dB
#Peak
Log
10 A

dB/ [ oo PR v el e,

Center 2.441 @ Span 3 MHz
#Res BH 30 kHz #\BH 166 kHz Sweep 3.2 ms (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

HOPPING FREQUENCY SEPARATION (High Channel)
i Agllent RL

a Mkrl 1.088 & MHz

Ref 1687 dBpY #Atten 20 dB 8.11 dB
#Peak |
Log N 1R

N RN v L N e =

Center 2,479 8 Span 3 MHz
#Res BW 30 kHz #VBH 188 kHz Sweep 3.2 ms (1201 pts)_
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.2.3. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in 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 a
maximum of 1 % of the span. The analyzer is set to Max Hold.

Test was not performed at AFH mode whose number of hopping channel is 20 channels
because this Bluetooth radio is in compliance of Bluetooth Specification 4.0.

RESULTS

79 Channels observed.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST

SEGMENT)

- Agilent RL

Ref 187 dBpY #Atten 20 dB

#Peak

%%9 e e e A e g A ANl A e D A A e et e A A A A AN A

dB/

|
|
|
LgAv fj

51 52
V3 FC

£
FTun
Swp

Start 2,468 066 GHz Stop 2.430 666 GHz
#Res BH 300 kHz #YBH 1 MHz Sweep 1.84 ms (1201 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
i Agllent RL

Ref 1607 dBpY #Atten 20 dB
#Peak

&%9 Lantas Rt S e TS ety

dB/

Start 2,430 086 GHz Stop 2.468 668 GHz
#Res BH 300 kHz #YBH 1 MHz Sweep 1.84 ms (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
# Agilent RL

Ref 187 dBpY #Atten 20 4B
#Peak
i%g i Ty T e g
dB/

ey

Start 2.460 900 GHz Stop 2.496 806 GHz
#Res BH 308 kHz #YEH 1 MHz Sweep 1.84 ms (1201 pts)_
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

6.2.4. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

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 pulses is measured in a 5 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 31.6 * (# of pulses in 5 s/ 5 s) * pulse width.

This device complies with the Bluetooth protocol for FHSS operation, employing a pseudo
random channel selection and hopping rate to ensure that the occupancy time in N x 0.4s,
where N is the number of channels being used in the hopping sequence (20 < N <£79), is always
less than 0.4s regardless of packet size (3DH1, 3DH3 or 3DH5). This is confirmed in the test
report for N=79.

RESULTS
Mode Number of transmission Length of Result Limit
in a 31.6(79 Hopping x 0.4) transmission time
/ 12.8(32 Hopping x 0.4)second period [msec] [msec] [msec]
3DH1 50.4times /  5sec. X 3l6sec. = 319 times 0.454 145 400
3DH3 250times / 5sec. X 3l6sec. = 158 times 1.707 270 400
3DH5 16.0times / 5sec. X 31.6sec. = 102 times 2.960 302 400
Sample Calculation
Result = Number of transmission x Length of transmition time
*Average data of 5 tests.(except Inquiry)
Mode Sampling [times] Average
1 2 3 5 [times]
3DH1 50 50 51 51 50 50.4
3DH3 25 24 25 27 24 25.0
3DH5 17 19 14 13 17 16.0
Sample Calculation
Average= Summation(Sampling 1 to 5) / 5
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

3DH1

PULSE WIDTH

PULSE WIDTH

# Agilent

Ref 187 dEpV

#Atten 20 dB

RL
a Mirl

4536 ps
5.48 dB

#Peak
Log

Fusdli,

T T —_—

f
ikl

*

18
dB/

LAy

51 52

W3 Vs

£
FTun

P

Center 2.441 8
Res BHW 1 MHz

B @ GHz

#YBH 3 MHz

Span @ Hz

Sweep 720 ps (1201 pts)_

NUMBER OF PULSES IN 5 SECOND OBSERVATION PERIOD

NUMBER OF PULSES (Representative chart)

- Agilent

Ref 187 dEpY

#Atten 20 dB

RL

#Peak

Center 2.441 @
Res BH 180 kHz

86 GHz

#YBH 300 kHz
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

3DH3

PULSE WIDTH

PULSE WIDTH
# Agilent

Ref 187 dEpV #Atten 28 dB

a Mirl

1.787 ms
-8.53 dB

#Peak
Log |l

I —

L

i

18
dB/

i

Center 2.441 8
Res BHW 1 MHz

#YBH 3 MHz

NUMBER OF PULSES IN 5 SECOND OBSERVATION PERIOD

Span @ Hz

Sweep 2,48 ms (1201 pts)_

NUMBER OF PULSES (Representative chart)
- Agilent

Ref 187 dEpV #Atten 28 dB

RL

#Peak
Log

18
dB/

LAy

51 82

W3 FS h
£(f3: @J£W 2

50k

=1

ik

Center 2.441 088 & GHz
Res BH 180 kHz

#UBH 388 kHz

Span @ Hz

Sweep 55 (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

3DH5

PULSE WIDTH

PULSE WIDTH

WA

Ref 16
#Peak
Log
18
dB/

Center

gilent

a Mkrl  2.96 ms
7 dBp¥ #Atten 20 dB -4.90 dB

iy [T T L 1 VTR ARl L
TRV T bl o e oty Wi

it g

2.441 8 Span @ Hz

Res BEW 1 MHz #UBH 3 MHz Sweep 4 ms (1201 pts)_

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES (Representative chart)
- Agilent RL

Ref 187 dEpV #Atten 28 dB

#Peak
Log
18
dB/

LAy

51 82
W3 FS

£(f3:
50k

mnian i

Center 2.441 808 @ GHz Span @ Hz
Res BW 188 kHz #YBH 308 kHz Sweep 55 (1201 pts)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.2.5. MAXIMUM PEAK OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 30 dBm.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Mode Freq. Reading Cable Atten. Result Limit Margin
Loss
[MHz] [dBm] [dB] [dB] [dBm] [mW] [dBm] [mwW] [dB]
3DH5 2402.0 -3.95 2.09 6.11 4.25 2.66 20.96 125 16.71
3DH5 2441.0 -3.75 211 6.11 447 2.80 20.96 125 16.49
3DH5 2480.0 -3.87 2.12 6.11 4.36 2.73 20.96 125 16.60

Sample Calculation:
Result = Reading + Cable Loss + Attenuator
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

6.2.6. AVERAGE POWER

The transmitter output is connected to a power meter.

RESULTS
Mode Freq. Reading Cable Atten. Result
Power Meter(AV) Loss
[MHz] [dBm] [dB] [dB] [dBm] [mw]
3DH5 2402.0 -8.29 2.09 6.11 -0.09 0.98
3DH5 24410 -8.03 2.11 6.11 0.19 1.04
3DH5 2480.0 -8.07 212 6.11 0.16 1.04

Sample Calculation:
Result = Reading + Cable Loss + Attenuator
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

6.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 9 kHz to 25 GHz is investigated with the transmitter set to the lowest, middle,
and highest channels.

The bandedges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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REPORT NO: 32JE0251-

AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent RL
Mkr2 2,400 008 GHz
Ref 187 dBpY #Atten 20 dB 42.45 dBpY
#Peak
Log =y
T A
dB/ i \
Y N
] p: /
7.7 b
C]BH'\.I| T e -
LAy
51 %2
Center 2.398 008 GHz Span 18 MHz
#Res BH 108 kHz #\/BH 306 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type * Rxiz Amplitude
1 (&) Frag 2,482 142 GHz 99,74 dEpll
2 30 Freq 2,468 BHB GH=z 42,45 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Tx 3DH5 2402MHz

9kHz-150kHz 150kHz-30MHz
¥ Agilent RL # Agilent RL
Mkrl 110.85 kHz Mkrl 156 kHz
Ref &7 dBuY #ftten 20 dB 34.45 dBwY Ref 97 dBwY #ftten 20 dB 30.60 dBpY
#Peak #Peak
Log Log
16 16
dB/ dB/
i w—— i v =
o o AP Al T Y ot TRTTA I) ; o .,
LaRw - — LaRw
s1 52 sl 52
Start 9.00 kHz " Stop 190.00 kHz Start 158 kHz Stop 30.008 HHz
#Res BH 200 Hz #BH 620 Hz Sweep 2279 s (1261 pts) #Res BH 9.1 kHz #BH 27 kHz Sweep 344.8 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 5 Freg 110.85 kHz 34,45 dBpy 1 5 Freg 150 kHz 28,28 dBpy
30MHz-1GHz 1GHz-5GHz
¥ Agilent RL # Agilent RL
Mkrl 487.5 MHz Mkrd  4.883 GHz
Ref 187 dBpY #ftten 20 dB 37.64 dBwY Ref 187 dBpY #ftten 20 dB 39.47 dBwY
#Peak #Peak
Log Log
16 16
dB/ dB/
i) i b
9.1 1 9.1
B | . > - = By - e W s 2
LaAw LaAw
sl 52 sl 52
Start 36.0 MHz Stop 1.668 @ GHz Start 1,068 GHz Stop 5,009 GHz
#Res BH 166 kHz #UBH 308 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 382.3 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 5 Freg 487.5 MHz 27.84 dBpy 1 5 Freg 2,482 BHz 99.83 dBpy
2 3> Freq 2,307 BHz 41,31 dBpy
3 @ Freq 3.203 BHz 58.87 dBuy
4 &3 Freq 4,883 BHz 39.47 dBpy
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DATE: June 28, 2012
FCC ID: POOWML-C68

Tx 3DH5 2402MHz

#Res BH 108 kHz

#VBH 308 kHz

Sweep 477.9 ms (1261 pts)

#Res BH 108 kHz

5GHz-10GHz 10GHz-15GHz
¥ Agilent RL # Agilent RL
Mkrl 9.688 GHz Mkrl 13.896 GHz

Ref 167 dBpY #Atten 20 dB 46.82 dBwV Ref 167 dBpY #Atten 20 dB 43.85 dBwV
#Peak #Peak
Log Log
18 18
dB/ dB/
ol % ol 3]
791 . . 79.1 - . I
4By Ao > o b, . ke Bl W sy o
LaAw LaAw
Sl S2] Y
Start 5.008 GHz Stop 10,000 GHz Start 10.080 GHz Stop 15,098 GHz

#VBH 308 kHz Sweep 477.9 ms (1261 pts)

Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 9.688 GHz 46.82 dBpll 1 [=H) Freg 13.896 6Hz 43.85 dopl
15GHz-20GHz 20GHz-25GHz
¥ Agilent RL # Agilent RL
Mkrl 17.325 GHz Mkrl 24.925 GHz
Ref 187 dBpY #ftten 20 dB 44.13 dBwV Ref 187 dBpY #ftten 20 dB 47.22 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
ol ! ol o
79.1 N Lt 79.1 . S s SR e P s
4Bl 4Bl
LaAw LaAw
sl 52 s1 52
Start 15,000 GHz Stop 20,608 GHz Start 20,000 GHz Stop 25.008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 17.325 GHz 44,13 dBgl 1 Freg 24,925 GHz 47,22 dopl
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS, MID CHANNEL

Tx 3DH5 2441MHz

9kHz-150kHz

150kHz-30MHz

# Agilent RL # Agilent RL
Mkrl 118.17 kHz Mkrl 156 kHz
Ref 87 dBply #Atten 28 dB 34.56 dBpY Ref 87 dBpy #Atten 28 dB 31.48 dBpY
#Peak #Peak
Log Log
18 18
dB/ dB/
WL e e T T e e T e T (LI T TR B o T PRSP TN P
LaAw Lafv
31 52 31 52

Start 9.00 kHz

Stop 150.88 kHz Start 158 kHz

Stop 30.080 MHz

#Res BH 100 kHz #\BW 308 kHz

Sweep 92.72 ms (1201 pts)

#Res BH 200 Hz +WBH 620 Hz Sreep 2.279 5 (1281 pts) #Res BH 9.1 kHz #WBH 27 kHz Sweep 344.8 ms (1201 pts)
Marker  Trace Type X Axis Anplitude Marker  Trace Type X Rxis Anplitude
1 @ Freq 118.17 kHz 34.56 dBpU 1 @ Freq 158 kHz 31.48 dBpU
30MHz-1GHz 1GHz-5GHz
¥ Agilent RL ¥ Agilent RL
Mkrl 867.4 MHz Mkrd  4.883 GHz
Ref 167 dBpY #fitten 20 dB 36.63 dBwV Ref 167 dBpY #fitten 20 dB 41.85 dBpV
#Peak #Peak
Log Log
16 16
dB/ dB/
B B i 5
. 1 .
dBpY yyow yw—s = x e 5 3 K dBpY e ?* st A T
Lafy LgRy
S1 82 S1 82
Start 30.0 MHz Stop 1.008 @ GHz Start 1.000 GHz Stop 5.000 GHz

#Res BH 100 kHz

#\BW 308 kHz

Sweep 382.3 ms (1201 pts)

Marker  Trace Type W fiis Anplitude Marker  Trace Type ¥ fiis Anplitude
1 (&3] Freq BE7.4 MHz 36.63 dBpl 1 (&3] Freq 2.441 GHz 1A6.11 dBpl

2 [ Frag 2343 BHz 41,51 dBpy

3 (3] Freq 3.253 GHz 49.51 dBpl

4 (&3] Freq 4.883 GH= 41.85 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Tx 3DH5 2441MHz

5GHz-10GHz 10GHz-15GHz
¥ Agilent RL # Agilent RL
Mkrl 9.762 GHz Mkrl 13.933 GHz
Ref 187 dBpY #ftten 20 dB 47.02 dBwV Ref 187 dBpY #ftten 20 dB 43.26 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
ol s ol =
80.1 80.1
B s e, bbng N By [ n A
LaAw LaAw
s1 52 sl 52
Start 5008 GHz Stop 10,608 GHz Start 10,000 GHz Stop 15008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 9.762 GHz 47.82 dBpll 1 [=H) Freg 13.933 6Hz 43.28 dogl
15GHz-20GHz 20GHz-25GHz
¥ Agilent RL # Agilent RL
Mkrl 17.192 GHz Mkrl 24.138 GHz
Ref 187 dBpY #ftten 20 dB 44.34 dBwV Ref 187 dBpY #ftten 20 dB 47.11 dBwy
#Peak #Peak
Log Log
16 16
dB/ dB/
ol ! ol o
80.1 b Anmpipep e - T3 PV U Mot B 80.1 " n T NPTPURI AP AR S e
dBp dBp
LaAw LaAw
sl 52 s1 52
Start 15,000 GHz Stop 20,608 GHz Start 20,000 GHz Stop 25.008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 17.192 GHz 44.34 dBpll 1 [=H) Freg 24,138 6Hz 4711 dBpl

Page 60 of 90

UL Japan, Inc. Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN TEL: +81 596 24 8116 FAX: +81 596 24 8124
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.



REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent RL
Mkr2 2.483 500 GHz
Ret 107 dBpY #Atten 20 dB 35.35 dBpY
#Peak
Log 53—
o | L0
s | \
[/ ‘\M
DI Y
8@.2 - \_\ 2
dEpY & S S S S T e
LAy
51 %2
Center 2.484 308 GHz Span 18 MHz
#Res BH 108 kHz #\/BH 306 kHz Sweep 1.84 ms (1201 pts)
Marker Trace Type * Rxiz Amplitude
1 (&) Frag 2.488 158 GHz 188,21 dBpY
2 30 Freq 2.483 5HB GH=z 35.35 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Tx 3DH5 2480MHz

9kHz-150kHz 150kHz-30MHz
¥ Agilent RL # Agilent RL
Mkrl 110.28 kHz Mkrl 156 kHz
Ref &7 dBuY #ftten 20 dB 34.25 dBwV Ref 97 dBwY #ftten 20 dB 31.15 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
P TP ‘WLM R
ST et » . el P i -
LaRw 'A‘M\’WM LaRw
s1 52 sl 52
Start 9.00 kHz " Stop 190.00 kHz Start 158 kHz Stop 30.008 HHz
#Res BH 200 Hz #BH 620 Hz Sweep 2279 s (1261 pts) #Res BH 9.1 kHz #BH 27 kHz Sweep 344.8 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 1168.28 kHz 34.25 dBpll 1 3 Freg 1586 kHz 31.15 dBgl
30MHz-1GHz 1GHz-5GHz
¥ Agilent RL #  Agilent RL
Mkrl 826.2 MHz Mkrd  4.968 GHz
Ref 187 dBpY #ftten 20 dB 36.61 dBwV Ref 187 dBpY #ftten 20 dB 41.60 dBpY
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl 1] hid 4
78.4 1 78.4
Bl = = v & dBpl Sl sl
LaAw LaAw
sl 52 sl 52
Start 36.0 MHz Stop 1.668 @ GHz Start 1,068 GHz Ston 2,008 GHz
#Res BH 166 kHz #UBH 308 kHz Sweep 92.72 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 382.3 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 826.2 MHz 36.61 dBpll 1 (&3] Freg 2,480 GHz 98,48 dopl
2 3> Freq 2,383 BHz 4B.53 dBpy
3 (&3] Freg 3.387 GHz 48.95 dBul
4 ay Freq 4,958 BHz 41,68 dBpy
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

Tx 3DH5 2480MHz

5GHz-10GHz 10GHz-15GHz
¥ Agilent RL # Agilent RL
Mkrl 9.921 GHz Mkrl 13.938 GHz
Ref 187 dBpY #ftten 20 dB 46.32 dBwV Ref 187 dBpY #ftten 20 dB 44.26 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
i) A !
78.4 78.4 e
B S PN I oy VR P . "
LaAw LaAw
s1 52 sl 52
Start 5008 GHz Stop 10,608 GHz Start 10,000 GHz Stop 15008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 9.921 GHz 46.32 dBpll 1 [=H) Freg 13.938 6Hz 44.26 dopl
15GHz-20GHz 20GHz-25GHz
¥ Agilent RL # Agilent RL
Mkrl 17.262 GHz Mkrl 24.971 GHz
Ref 187 dBpY #ftten 20 dB 44.41 dBwV Ref 187 dBpY #ftten 20 dB 47.14 dBwV
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl : ol
78.4 INPRPTN S "™ et 78.4 W i R RIH PRSI NS SRR Se I
4B 4B
LaAw LaAw
sl 52 s1 52
Start 15,000 GHz Stop 20,608 GHz Start 20,000 GHz Stop 25.008 GHz
#Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts) #Res BH 160 kHz #UBH 308 kHz Sweep 477.9 ms (1261 pts)
Markar  Traca Type W fixis Anplituda Markar  Traca Type W fixis Anplituda
1 3 Freg 17.262 GHz 44.41 dBplt 1 [=H) Freg 24,971 GHz 47.14 dagl
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

- Agilent RL
Mkrd 2.394 137 5 GHz
Ret 107 dBpY #Atten 20 dB 44,95 dBpY
?Peak
--0g Ty
18
4B/ [
] 3 : {
SE.ZU NHpM“«ﬂwmﬂﬂﬁkwmﬂfmf“ﬂvﬂﬁi\wuww”“ﬂafw)Lwﬁ“"’bwuﬂﬁ‘“ﬂf““““**“W“bw
1]
LAy
51 %2
Start 2.388 000 6 GHz Stop 2,403 000 @ GHz
#Res BH 108 kHz #\/BH 306 kHz Sweep 1.44 ms (1201 pts)
Marker Trace Type * Rxiz Amplitude
1 3 Freg 2,482 987 & GH= 949,15 dBpl
2 30 Freq 2,468 BHB B GH=z 42,91 dBpl
3 3y Freq 2.398 BEB & GHz 42,32 dEpl
4 3 Freg 2.394 137 & GH= 44,95 dBpl)

HIGH BANDEDGE WITH HOPPING ON
% Agilent

Ref 167

dEpV

#Atten 20 dB

RL
Mkr3 2.486 633 GHz
44.18 dBpV

#Peak

o

Log
18

e

dB/

D

78.3
dEpV

LAy

51 52

Start 2.4
#Res BH

79 006 GHz
108 kHz

#WBH 3680 kHz

Stop 2.489 660 GHz
Sweep 1.84 ms (1201 pts)

Marker
1

2
3
4

Trace
(3
)]
(3
(3

# Axis
2.479 767 GHz
2.483 5EA GHz
2,486 £33 GHz
2.483 892 GHz

Amplitude
98.27 dBpl
39.53 dBpl
44,18 depl
44,36 dBpl
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

7. RADIATED TEST RESULTS

7.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.5 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MH2) (uV/m) at 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to
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 26.5 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

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 antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

7.2. TRANSMITTER ABOVE 1GHz (DH5)

Radiated Spurious Emission

Test place Head Office EMC Lab. No.1 and No.4 Semi Anechoic Chamber
Report No. 32JE0251-AP-01
Date 06/08/2012 06/13/2012
Temperature/ Humidity =~ 23 deg.C/ 64% RH 22 deg.C/ 61% RH
Engineer Hiroshi Kukita Hiroshi Kukita
(1-10GHz) (30-1000MHz,
10GHz-26.5GHz)
Mode Tx, DH5 2402MHz
Polarity | Frequency |Detector]Reading|Ant.Fac.| Loss Gain Result Limit Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 2390.000 |PK 421| 2841 24| 323 40.3 739 336
Hori 9608.000 [PK 446| 383 71| 329 57.1 739| 16.8
Hori 2390.000 [AV 295| 281 24| 323 27.7 539 262
Hori 9608.000 [AV 353| 383 71| 329 47.8 53.9 6.1
Vert 2390.000 [PK 412| 2841 24| 323 39.4 739 345
Vert 9608.000 [PK 433| 383 71| 329 55.8 739 181
Vert 2390.000 [AV 298| 28.1 24| 323 28.0 539 259
Vert 9608.000 [AV 320]| 383 71| 329 44.5 53.9 9.4

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz 20log(3.0m/1.0m)= 9.5dB

26.5GHz-40GHz 20log(3.0m/0.5m)=15.6dB

20dBc Data Sheet

Polarity |Frequency|Detector|Reading| Ant Loss Gain | Result | Limit | Margin Remark
Factor
[MHZ] [dBuV] | [dB/m] | [dB] [dB] |J[dBuV/m][dBuV/m] [dB]
Hori 2402.000 |PK 92.7 28.1 24 323 90.9 - -|Carrier
Hori 2400.000 |PK 34.3 28.1 24 32.3 325 70.9 38.4
Vert 2402.000 |PK 94.6 28.1 24 323 92.8 - -|Carrier
Vert 2400.000 |PK 34.2 28.1 24 32.3 324 72.8 40.4

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

Radiated Spurious Emission

Test place Head Office EMC Lab. No.1 and No.4 Semi Anechoic Chamber
Report No. 32JE0251-AP-01
Date 06/08/2012 06/13/2012
Temperature/ Humidity =~ 23 deg.C/ 64% RH 22 deg.C/ 61% RH
Engineer Hiroshi Kukita Hiroshi Kukita
(1-10GHz) (30-1000MHz,
10GHz-26.5GHz)
Mode Tx, DH5 2441MHz
Polarity | Frequency |Detector]Reading|Ant.Fac| Loss Gain Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] |[[dBuV/m]|[dBuV/m]| [dB]
Hori 9764.000 |PK 42.8 38.5 74 32.9 55.8 73.9 18.1
Hori 9764.000 |AV 31.0 38.5 74 32.9 44.0 53.9 9.9
Vert 9764.000 [PK 42.4 38.5 7.4 32.9 55.4 73.9 18.5
Vert 9764.000 [AV 32.5 38.5 7.4 32.9 45.5 53.9 8.4

*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
Distance factor: 10GHz-26.5GHz 20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz 20log(3.0m/0.5m)=15.6dB
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

Radiated Spurious Emission

Test place Head Office EMC Lab. No.1 and No.4 Semi Anechoic Chamber
Report No. 32JE0251-AP-01
Date 06/08/2012 06/13/2012
Temperature/ Humidity =~ 23 deg.C/ 64% RH 22 deg.C/ 61% RH
Engineer Hiroshi Kukita Hiroshi Kukita
(1-10GHz) (30-1000MHz,
10GHz-26.5GHz)
Mode Tx, DH5 2480MHz
Polarity | Frequency | Detector|Reading|Ant.Fac.| Loss Gain Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] | [dB] |[dBuVim]|[dBuV/m]| [dB]
Hori 2483.500 |PK 418] 285 24| 322 405 739 334
Hori 9920.000 |PK 425| 386 75| 330 55.6 739| 183
Hori 2483.500 [AV 208| 285 24| 322 285 539| 254
Hori 9920.000 [AV 31.0| 386 75| 330 44.1 53.9 9.8
Vert 2483.500 |PK 41.8 28.5 2.4 32.2 40.5 73.9 334
Vert 9920.000 |PK 43.0 38.6 7.5 33.0 56.1 73.9 17.8
Vert 2483.500 |AV 29.5 28.5 2.4 32.2 28.2 53.9 25.7
Vert 9920.000 |AV 31.8 38.6 7.5 33.0 44.9 53.9 9.0

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
Distance factor:

10GHz-26.5GHz 20log(3.0m/1.0m)= 9.5dB
26.5GHZz-40GHz 20l0g(3.0m/0.5m)=15.6dB
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012

FCC ID: POOWML-C68

7.3. TRANSMITTER BELOW 1GHz (DH5)

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)

[Tx DH5 2402MHz]

HORIZONTAL PLOT

[ PLAK DATA ] Frequency [MHz]

B0

No signal is detected.

SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)

VERTICAL PLOT

0 il LT} 200
[ PLAK DATA ] Frequency [MHz]

No signal is detected.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)

[Tx DH5 2441MHz]

HORIZONTAL PLOT
80
m
&0
s
]
an W‘N’
» .-Jn*—"““w"h il
] F el T e - 1
_ bl et
. ~ S AP e
7 g e T
L]
an 2 m 100 200 300 500 00 000
[ Feax DATA] Frevuency [MH:]

No signal is detected.

SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)

VERTICAL PLOT

ol

| A

a0 50 0 10 200 300 500 700 000
[Feax DaTA ] Fregusncy [MH:]

No signal is detected.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)

[Tx DH5 2480MHz]

HORIZONTAL PLOT

[ Feax DATA ] Frevuency [MH:]

No signal is detected.

SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)

VERTICAL PLOT

[ FEAR DATA ]

No signal is detected.
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

7.4. TRANSMITTER ABOVE 1GHz (3DH5)

Radiated Spurious Emission

Test place Head Office EMC Lab. No.1 and No.4 Semi Anechoic Chamber
Report No. 32JE0251-AP-01
Date 06/08/2012 06/13/2012
Temperature/ Humidity =~ 23 deg.C/ 64% RH 22 deg.C/ 61% RH
Engineer Hiroshi Kukita Hiroshi Kukita
(1-10GHz) (30-1000MHz,
10GHz-26.5GHz)
Mode Tx, 3DH5 2402MHz
Polarity | Frequency |DetectorfReading]Ant.Fac.| Loss Gain Result Limit | Margin Remark
[MHz] [dBuv] | [dB/m] | [dB] | [dB] |[dBuV/m]|[dBuV/m]| [dB]
Hori 2390.000 |PK 42.2 28.1 24 32.3 40.4 73.9 335
Hori 9608.000 |PK 439| 383 71| 329 56.4 739| 175
Hori 2390.000 |AV 29.8 28.1 24 32.3 28.0 53.9 25.9
Hori 9608.000 |AV 33.5 38.3 71 32.9 46.0 53.9 7.9
Vert 2390.000 [PK 420 281 24| 323 40.2 739| 337
Vert 9608.000 |PK 44.5 38.3 71 32.9 57.0 73.9 16.9
Vert 2390.000 [AV 208 2841 24| 323 28.0 539 259
Vert 9608.000 |AV 36.0 38.3 71 32.9 48.5 53.9 5.4

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz 20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz 20log(3.0m/0.5m)=15.6dB

20dBc Data Sheet

Polarity |Frequency|Detector|Reading| Ant Loss Gain | Result | Limit | Margin Remark
Factor
[MHz] [dBuV] | [dB/m] | [dB] [dB] [dBuV/m[dBuV/m] [dB]
Hori 2402.000 |PK 91.3 28.1 2.4 323 89.5 g -|Carrier
Hori 2400.000 [PK 33.9 28.1 24 32.3 32.1 69.5 37.4
Vert 2402.000 |PK 92.3 28.1 2.4 323 90.5 E -|Carrier
Vert 2400.000 [PK 35.0 28.1 2.4 32.3 33.2 70.5 37.3

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amprifier)
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

Radiated Spurious Emission

Test place Head Office EMC Lab. No.1 and No.4 Semi Anechoic Chamber
Report No. 32JE0251-AP-01
Date 06/08/2012 06/13/2012
Temperature/ Humidity =~ 23 deg.C/ 64% RH 22 deg.C/ 61% RH
Engineer Hiroshi Kukita Hiroshi Kukita
(1-10GHz) (30-1000MHz,
10GHz-26.5GHz)

Mode Tx, 3DH5 2441MHz

Polarity | Frequency |DetectorReading|Ant.Fac.| Loss Gain Result Limit Margin Remark

[MHZ] [dBuV] | [dB/m] | [dB] [dB] |[dBuV/m]{[dBuv/im]| [dB]
Hori 9764.000 |PK 42.8 38.5 7.4 32.9 55.8 73.9 18.1
Hori 9764.000 [AV 318| 385 74| 329 44.8 53.9 9.1

Vert 9764.000 |PK

Vert 9764.000 |AV

44.0 38.5 7.4 32.9 57.0 739 16.9
32.8 38.5 74 32.9 45.8 53.9 8.1

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).
Distance factor: 10GHz-26.5GHz 20log(3.0m/1.0m)= 9.5dB

26.5GHz-40GHz 20log(3.0m/0.5m)=15.6dB

Page 73 of 90

UL Japan, Inc. Head Office EMC Lab.
4383-326 Asama-cho, Ise-shi, Mie-ken 516-0021 JAPAN TEL: +81 596 24 8116 FAX: +81 596 24 8124
This report shall not be reproduced except in full, without the written approval of UL Japan, Inc.



REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012

FCC ID: POOWML-C68

Radiated Spurious Emission

Test place Head Office EMC Lab. No.1 and No.4 Semi Anechoic Chamber
Report No. 32JE0251-AP-01
Date 06/08/2012 06/13/2012
Temperature/ Humidity 23 deg.C/ 64% RH 22 deg.C/ 61% RH
Engineer Hiroshi Kukita Hiroshi Kukita
(1-10GHz) (30-1000MHz,
10GHz-26.5GHz)
Mode Tx, 3DH5 2480MHz
Polarity | Frequency | Detector|Reading|Ant.Fac.| Loss Gain Result Limit | Margin Remark
[MHz] [dBuV] | [dB/m] | [dB] [dB] |[dBuv/m]|[dBuV/m]| [dB]
Hori 2483.500 [PK 420 285 24 322 40.7 739 332
Hori 9920.000 |PK 43.3 38.6 7.5 33.0 56.4 73.9 17.5
Hori 2483.500 [AV 206| 285 24| 322 28.3 539 256
Hori 9920.000 [AV 31.0| 386 75| 33.0 44.1 53.9 9.8
Vert 2483.500 |PK 42.0 28.5 2.4 32.2 40.7 73.9 33.2
Vert 9920.000 [PK 424| 386 75| 330 55.5 739| 184
Vert 2483.500 [AV 205| 285 24| 322 28.2 539 257
Vert 9920.000 |AV 32.0 38.6 7.5 33.0 45.1 53.9 8.8

Result = Reading + Ant Factor + Loss (Cable+Attenuator+Filter-Distance factor(above 10GHz)) - Gain(Amplifier)
*Other frequency noises omitted in this report were not seen or had enough margin (more than 20dB).

Distance factor:

10GHz-26.5GHz 20log(3.0m/1.0m)= 9.5dB
26.5GHz-40GHz 20log(3.0m/0.5m)=15.6dB
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

7.5. TRANSMITTER BELOW 1GHz (3DH5)

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)
[Tx 3DHS 2402MHZ]

HORIZONTAL PLOT

e i
| e MM-MMM ot |
e A
i wﬁ.w’“-“"“‘""“"“ﬁm i
et

T Ty e

0 100
[ FEAR DATA ]

No signal is detected.

SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)

VERTICAL PLOT

an

[ FEAR DATA ]

No signal is detected.
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)
[Tx 3DH5 2441MHz]

HORIZONTAL PLOT

[ FEAR DATA ]

No signal is detected.

SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)

VERTICAL PLOT

an

[ FEAR DATA ]

No signal is detected.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

SPURIOUS EMISSIONS 30 TO 1000 MHz (HORIZONTAL)
[Tx 3DH5 2480MHz]

HORIZONTAL PLOT

[ Feax DATA ]

No signal is detected.

SPURIOUS EMISSIONS 30 TO 1000 MHz (VERTICAL)

VERTICAL PLOT

an 2 m 100 200 300 500 00 000
[ Feax DATA ] Fregusnc v [MH:]

No signal is detected.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

8. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 GG to 56 S todh
0.5-5 36 46
5-30 () S0
" Decreases with the logarithm of the frequency.

TEST 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 receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

RESULTS
Conducted Emission

DATA OF CONDUCUTLFGD EMISSION TEST

apan, Inc. Head Office EMC Lab. No.1 Semi Anechoic Chamber
Date : 2012/06/24

Report No. © 32JE0251-AP-01
Power © AC 120V / 60Hz
Temp. /Humi. : 21deg. C / 58% RH
Engineer : Satofumi Matsuyama
Mode / Remarks : Tx DH5 2402MH:
LIMIT @ FCC15.207 QP
FCC15.207 AV
— N O:QPX:AV
[dBuVl << GP/AV DATA >> —L QP :AV
0
80
70
60 -
50
1A\
40 iiboris.
! A
30 - .
|k ﬂ s T
20— gl 1 e
10 T
ol
_15M . 2M .M R i 2M 3 5M ™ 10M 20M 30M
Frequency [Hz]
13 Reading Level Corr. Results Limit Margin
reauency I ap AV__| Factor | P AV [ AV [ AV__| Phase Comnent
[MHz] [dBuv] | [dBuV: [dB] [dBuV] | [dBuV] [dBuV] | [dBuV] [dB] [dB]
0.15000 25.9] 5.1 39.1 18.3 N
0.20728 24. 4 12.1 N
0.24330 22.7] 12.6 13. 3] 36.0 25.9] 62.0 52.0; 26.0 26.1 N
0.51768 10.1 5.5 13. 3] 23.4 18.8 56.0 46.0; 32.6 21.2 N
3.82364 6.7] 2.4 13. 9] 20. 6 16.3 56.0 46.0; 35.4 29.7 N
16.93954| 6. 0] 3.6 15. 3] 21.3 18.9 60.0 50.0; 38.7 311 N
0.15000 24.0) 4.1 13. 2] 37.2 17.3 66.0 56.0; 28.8 38.7 L
0.20630 22.3] 10.7 13. 2] 35.5. 23.9] 63.4 53.4 21.9 29.5 L
0.24379 24.2] 12.6 13. 3] 37.5 25.9] 62.0 52.0; 24.5 26.1 L
0.51652 9.7] 5.2 13. 3] 23.0 18.5 56.0 46.0; 33.0 21.5, L
3.82091 10.0 6.7 13. 9] 23.9 20. 6} 56.0 46.0; 32.1 25.4 L
16.93914| 6. 6] 4.5 15. 3] 21.9 19.8 60.0 50.0; 38.1 30. 2 L

|
|
|
13.2 66.0]  56.0 269 317
13.2] 316 253 633 533 257 28.0)

CHART:WITH FACTOR, Peak hold data. CALCULATION:RESULT=READING+C.F (LISN LOSS+ATT LOSS +CABLE LOSS)
Except for the above table : adequate margin data below the limits.
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REPORT NO: 32JE0251-AP-01-B-

R1

DATE: June 28, 2012
FCC ID: POOWML-C68

Conducted Emission

Test place Head Office EMC Lab. No.1 Semi Anechoic Chamber
Date 06/24/2012
Temperature/ Humidity =~ 21 deg. C/ 58% RH
Engineer Satofumi Matsuyama
Mode Tx DH5
2402MHz
gl 5 || ]
w J%ijf x
20 . { —
W il X . ) . Lo
20 ‘f% #W Ha{:" i i’f‘r{o‘“\ Ay w_&a‘_n‘ﬁm“ﬁwdmwm-
hW [ PE:’: o ] ™ hM ™ 1L} I_ur::“‘_ I]_:] am M ™ om 20m anm
2441MHz
" w-,%m B R —
w M"W‘Jlﬂhu
1

16M m W hM ™ L ™ am Ll m 1om a0m anm
[PLax DATA] Frequency [z
2480MHz
un
&0 |
o
i T
50 B —
{'ﬁfﬁm«r ™
oy 'rfmv'ﬂjy\’b )
. | %‘ﬁ! M
i y . L
i .
LT LT YD PSPPI e TP O PR S POV i
. i LA f
1w
nIhM m W hM ™ L ™ am Ll m 1om a0m anm
[PLax DATA] Frequency [z
Y scale [dBuV] Chart — N — L
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REPORT NO: 32JE0251-AP-01-B-R1 DATE: June 28, 2012
FCC ID: POOWML-C68

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan, Inc. Head Office EMC Lab. No.1 Semi Anechoic Chamber
Date : 2012/06/24

Report No. © 32JE0251-AP-01
Power © AC 120V / 60Hz
Temp. /Humi. : 21deg. C / 58% RH
Engineer : Satofumi Matsuyama
Mode / Remarks : Tx 3DH5 2402MHz
LIMIT : FCC15.207 QP
FCC15.207 AV
— N O:QPX:AV
0 [dBuV] << GP/AV DATA >> —L QP :AV
80

70

WWWMM it i i
a2 P PR Y VA ‘2 Mt o ol 1" !
10 T
N
1M . 2M il . 5M /] M 2M kil 5M ™ 10M 20M 30M
Frequency [Hz]
13 Reading Level Corr. Results Limit Margin
requency | gp AV_| Factor | QP AV [ AV [ AV__| Phase Comment
Hz) | (dBuV] | [dBuV] [ [dB] | [dBuv] | [dBuV] | [dBuV] | [dBuv] | [dB] | [dB]
0.15000] 22.4] 4.2 N
0.20604]  24.2[ 1.9 N
0.24261] 219 122 133 352 255  62.0[ 520 268 265 N
o0.51652 10.5| 55 133 238 188 560 460 322 272 N
38212 67| 23 139 206 16.2] 560 460 354 208 N
17.76119) 6.0 33 153 213 186 600 500 387 3.4 N
0.15000] 21.7| 33| 132 349 165 6.0 s6.0f 3.1 395 L
o0.20610( 217|103 132 349 235 634 534 285 200/ L
0.24292]  23.7| 121 133 3n.0 254 620 520 250 266 L
051712 9.4 50| 133 227 183 s6.0f 460 333 227 L
3.82149] 9.9 66 139 238 205 560 460 322 255 L
17.86812)  6.8| 43 154 222 197 600l 50.0] 37.8 303 L

|
|
|
13.2, 35.6 17.4] 66. 0} 56.0 30. 4] 38.6
13.2 37. 4] 25.1 63. 4] 53.4 26. 0} 28.3

CHART:WITH FACTOR, Peak hold data. CALCULATION:RESULT=READING+C.F (LISN LOSS+ATT LOSS +CABLE LOSS)
Except for the above table : adequate margin data below the limits.
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REPORT NO: 32JE0251-AP-01-B-R1

DATE: June 28, 2012
FCC ID: POOWML-C68

Conducted Emission

Test place Head Office EMC Lab. No.1 Semi Anechoic Chamber
Date 06/24/2012
Temperature/ Humidity 21 deg.C/ 58% RH
Engineer Satofumi Matsuyama
Mode Tx 3DH5
2402MHz
[
[

16M M amM BM M i 2 am B ™ 10M 20M a0M
[ PEAK DATA ] Frequency [Hel
2441MHz

a0
B0
kLl

|
fill

|

v

M
[ PEAK DATH ]

™M
Frequency [Hel

M 10M 20M 30M

2480MHz

2
[ PEAK DATH ]

20M 30M

Y scale [dBuV]
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