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DEFINITIONS FOR ABBREVIATION AND SYMBOLS USED IN THIS TEST REPORT
EUT : Equipment Under Test EMC : Electromagnetic Compatibility
AE : Associated Equipment EMI : Electromagnetic Interference
N/A  : Not Applicable EMS : Electromagnetic Susceptibility

N/T : Not Tested

X - indicates that the listed condition, standard or equipment is applicable for this report.
[] - indicates that the listed condition, standard or equipment is not applicable for this report.
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1  Description of the Equipment Under Test

1. Manufacturer ¢ Sharp Corporation, Communication Systems Group
2-13-1, Iida Hachihonmatsu, Higashi-Hiroshima City, Hiroshima,
739-0192, JAPAN

2.  Products ¢ Cellular Phone
3. Model No. : SH-07E
4. Serial No. ©004401114755321
004401114755537
5. Product Type ! Pre-production
6. Date of Manufacture : April, 2013
7. Power Rating : 4.0VDC (Lithium-ion Battery Pack SH42 2100mAh)
8. EUT Grounding : None
9. Transmitting Frequency : 2412.0 MHz(01CH) —2462.0MHz(11CH)
10. Receiving Frequency : 2412.0 MHz(01CH) —2462.0MHz(11CH)
11. Max. RF Output Power : 15.16dBm(Measure Value of IEEE802.11b)

20.29dBm(Measure Value of IEEES802.11g)
20.15dBm(Measure Value of IEEE802.11n)

12. Category 1 DTS
13. EUT Authorization ¢ Certification
14. Received Date of EUT : April 19, 2013

15. Channel Plan

The carrier spacing is 5 MHz.
The carrier frequency is designated by the absolute frequency channel number (ARFCN).
The carrier frequency is expressed in the equation shown as follows:

Transmitting Frequency in MHz) = 2407.0 + 5*n
Receiving Frequency (in MHz) = 2407.0 + 5%n
where, n : channel number (1 <n <11)

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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2  Summary of Test Results

Applied Standard : CFR 47 FCC Rules and Regulations Part 15
Subpart C — Intentional Radiators

The EUT described in clause 1 was tested according to the applied standard shown above.

Details of the test configuration is shown in clause 6.
The conclusion for the test items of which are required by the applied standard is indicated under

the test result.

X - The test result was passed for the test requirements of the applied standard.
[ ] - The test result was failed for the test requirements of the applied standard.

[ ] - The test result was not judged the test requirements of the applied standard.

In the approval of test results,
- Determining compliance with the limits in this report was based on the results of the compliance

measurement, not taking into account measurement instrumentation uncertainty.

- No deviations were employed from the applied standard.
- No modifications were conducted by JQA to achieve compliance to the limitations.

Reviewed by: Tested by:
Shigeru Kinoshita Shigeru Oasawa
Deputy Manager Deputy Manager
JQA KITA-KANSAI Testing Center JQA KITA-KANSAI Testing Center
SAITO EMC Branch SAITO EMC Branch

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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3  Test Procedure
Test Requirements @ §15.247, §15.207 and §15.209

Test Procedure ¢ ANSI C63.4-2003
The tests were performed with reference to FCC KDB 558074 D01 DTS Meas Guidance v03, released
April 9, 2013. The test set-up was made in accordance to the general provisions of ANSI C63.4-2003.

4 Test Location

Japan Quality Assurance Organization (JQA)
KITA-KANSAI Testing Center

7-7, Ishimaru, 1-chome, Minoh-shi, Osaka, 562-0027, Japan
SAITO EMC Branch

7-3-10, Saito-asagi, Ibaraki-shi, Osaka 567-0085, Japan

5  Recognition of Test Laboratory

JQA KITA-KANSAI Testing Center SAITO EMC Branch is accredited under ISO/IEC 17025 by
following accreditation bodies and the test facility is registered by the following bodies.

VLAC Accreditation No. : VLAC-001-2 (Expiry date : March 30, 2014)

VCCI Registration No. : A-0002 (Expiry date : March 30, 2014)

BSMI Registration No. ¢ SL2-1S-E-6006, SL2-IN-E-6006, SL2-A1-E-6006
(Expiry date : September 14, 2013)

IC Registration No. : 2079E-3, 2079E-4 (Expiry date : July 20, 2014)

Accredited as conformity assessment body for Japan electrical appliances and material law by METI.
(Expiry date : February 22, 2016)

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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6  Details of the Equipment Under Test

6.1 Operating Condition

Transmitting/Receiving

Transmitting frequency :2412.0 MHz(1CH) — 2462.0 MHz(11CH)
Receiver frequency :2412.0 MHz(1CH) - 2462.0 MHz(11CH)
Modulation Type

1. 802.11b : DSSS
2.802.11g : OFDM
3.802.11n : OFDM

Other Clock Frequency
32.768 kHz, 19.2 MHz, 27 MHz, 27.12 MHz, 37.4 MHz

The tests were performed in the following worst condition.

Mode Condition
IEEE802.11b 5.5 Mbps
IEEE802.11g 36 Mbps
IEEES802.11n MCS3 (26 Mbps)

Note: The worst condition was determined based on the test result of Maximum Peak Output Power(Mid
channel).

The EUT was rotated through three orthogonal axis (X, Y and Z axis) in radiated measurement.
The EUT with temporary antenna port was used in conducted measurement.

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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6.2 Test Configuration
The equipment under test (EUT) consists of :
Item Manufacturer | Model No. Serial No. FCC ID
0044011147
55321*%1)
A | Cellular Phone Sharp SH-07E 0044011147 APYHRO00190
55537*2)
B | Lithium-ion Battery Sharp SH42 N/A
¢ | AC Adapter Fujitsu 04 VJA N/A
Corporation
D | Stereo Handsfree Sharp SHLDL1 N/A
E ii?ijree Conversion Sharp SH-07E(Option) N/A

*1) Used for AC Powerline Conducted Emission and Field Strength of Spurious Emission
*2) Used for Antenna Conducted Emission

The auxiliary equipment used for testing :

None

Type of Cable:

No. | Description Identification | Connector Cable Ferrite | Length
(Manu. etc.) | Shielded | Shielded | Core (m)
1 | USB conversion cable -- NO YES 1.1
2 | Handsfree Cable NO NO 1.5
3 | Handsfree Conversion cable NO NO 0.3

Technical document No. 23199-1201
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6.3 Test Arrangement (Drawings)

a) Single Unit

b) AC Adapter used

A

| H C [ 120VAC60Hz

2&3(E) EI

¢) Handsfree used

A

2&3(E)

Technical document No. 23199-1201
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7  Details of the Test Item

7.1 Channel Separation
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For the requirements, [] - Applicable [[] - Tested. [ ] - Not tested by applicant request.]

X - Not Applicable

For the limits, [ ] -Passed [ -Failed [] -Notjudged

7.2 Minimum Hopping Channel

For the requirements, [ | - Applicable [[] - Tested. [ ] - Not tested by applicant request.]

X - Not Applicable

For the limits, [] -Passed [ ] -Failed [ ] - Not judged

7.3 Occupied Bandwidth

For the requirements, X - Applicable [[X] - Tested. [ ] - Not tested by applicant request.]

[ ] - Not Applicable

For the limits, Xl -Passed [ ] -Failed [ ] - Not judged

7.3.1 Worst Point and Measurement Uncertainty

The 99% Bandwidth of IEEE802.11b is
The 99% Bandwidth of IEEE802.11g is
The 99% Bandwidth of IEEE802.11n is

The 6dB Bandwidth of IEEE802.11b is

The 6dB Bandwidth of IEEE802.11¢g is
The 6dB Bandwidth of IEEE802.11n is

Uncertainty of Measurement Results

Remarks :

13.124

16.420
17.649

9.516

16.450
17.723

MHz
MHz
MHz

MHz
MHz
MHz

at
at
at

at
at
at

2462.0

2462.0
2437.0

2412.0

2462.0
2437.0

+/-0.9

MHz
MHz
MHz

MHz

MHz
MHz

%(20)

7.8.2 Test Site
KITA-KANSAI Testing Center
Test site :  SAITO - Anechoic chamber (A1)

- Shielded room (S1)
- Shielded room (S3)

Do

Technical document No. 23199-1201
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7.3.3 Test Instruments

Type Model Manufacturer ID No. Last Cal. | Interval
Spectrum Analyzer E4446A Agilent A-39 2012/9 1 Year
RF Cable SUCOFLEX102 SUHNER C-52 2012/7 1 Year
Attenuator 54A-10 Weinschel D-28 2012/9 1 Year

7.3.4 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

EUT Antepna 10dB Attenuator — Spectrum
Terminal Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 100 kHz
Video Bandwidth 300 MHz
Span 30 MHz
Sweep Time AUTO

Trace Maxhold

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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7.3.6 Test Data

Test Date : April 25, 2013
Temp.:22°C, Humi:45%

The resolution bandwidth was set to 100 kHz, -6dBc display line was placed on the screen (or
99% bandwidth), the occupied bandwidth is the delta frequency between the two points where
the display line intersects the signal trace.

A) IEEE 802.11b

Ch 1 Frequency 99% Bandwidth -6dBc Bandwidth

anne (MHz) (MHz) (MHz)

01 2412.0 13.061 9.516

06 2437.0 13.043 9.133

11 2462.0 13.124 8.778

B) IEEE 802.11¢g

Channel Frequency 99% Bandwidth -6dBc Bandwidth

(MHz) (MHz) (MHz)

01 2412.0 16.415 16.438

06 2437.0 16.412 16.450

11 2462.0 16.420 16.450

C) IEEE 802.11n
Ch 1 Frequency 99% Bandwidth -6dBc Bandwidth
nn

anne (MHz) (MHz) (MHz)

01 2412.0 17.633 17.698

06 2437.0 17.649 17.723

11 2462.0 17.643 17.703

JAPAN QUALITY ASSURANCE ORGANIZATION
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A) IEEE 802.11b
Low Channel
- Agilent RL
Ref @ dBm #Atten 208 dB
#Peak
Log Mv oo A g ) %
14 £ o
dB/ /f/ ”‘\\1
il AW
WOy . Mepon
LeAw
Ml §2
Center 2,412 B8 GHz Span 30 MHz
#Res BH 108 kHz #VBW 308 kHz Sweep 2.867 ms (1601 pts)
Occupied Bandwidth Occ BH % Pwr  95.00 7
13.0612 MHz ® dB  -6.00 db
Transmit Freq Error  23.798 kHz
Occupied Bandwidth 9.516 MHz
Middle Channel
- Agilent RL
Ref @ dBm #Atten 208 dB
#Peak
Log et
T o7 Tle
4B/ /”/J \\1
r‘“r H‘Lﬁ
Lty e, r\_lrM “\\ "
MM
LeAw
Ml §2
Center 2,437 B8 GHz Span 30 MHz
#Res BH 108 kHz #VBW 308 kHz Sweep 2.867 ms (1601 pts)
Occupied Bandwidth Occ BH % Pwr  95.00 7
13.0434 MHz ® dB  -6.00 db
Transmit Freq Error  -10.619 kH=z
Occupied Bandwidth 9.133 MHz
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High Channel

- Agilent RL

Ref @ dBm #Atten 20 dB
#Peak
et o il

) 1
0 ™ Tl
dB/ o ™,

LgAw

Ml 52
Center 2,462 @B GHz Span 30 MHz
#Res BH 180 kHz #WBW 308 kHz Sweep 2,867 ms (1601 pts)

Occupied Bandwidth Occ BH Z Pur  99.00 7
13.1235 MHz x dB -6.00 dB

Transmit Freq Error  -36.175 kHz
Occupied Bandwidth 8.778 MHz

B) IEEE 802.11¢g
Low Channel

- Agilent R T
Ref @ dBm #Atten 28 dB
#Peak
Log
La S e e et i A
dB/ J N
o - m‘\w
W e
LogAw
ML 32
Center 2,412 8B GHz Span 30 MHz
#Res BH 108 kHz #WBW 388 kHz Sweep 2.867 ms (1801 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
16.4152 MHz x dB  -6.00 db

Transmit Freq Error  35.184 kHz
Occupied Bandwidth 16.438 MHz

JAPAN QUALITY ASSURANCE ORGANIZATION
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Middle Channel
- Agilent RL
Ref @ dBm #Atten 20 dB
#Peak
Log [
T R e i e P e T
dB/ — / L\“‘m
Al VM Khw
iy
LgAw
Ml 52
Center 2,437 @B GHz Span 30 MHz
#Res BH 180 kHz #WBW 308 kHz Sweep 2,867 ms (1601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
16.4119 MHz ® dB  -6.00 db
Transmit Freq Error 5346 kHz
Occupied Bandwidth 16,4568 MHz
High Channel
- Agilent RL
Ref @ dBm #Atten 20 dB
#Peak
Log
10 EN WMMW {I"VJ%)\MMW &
dB/ J l,
-~ ™,
ww“unv'.'v FM .“H"\.L_J.Y
P,
LgAw
Ml 52
Center 2,462 @B GHz Span 30 MHz
#Res BH 180 kHz #WBW 308 kHz Sweep 2,867 ms (1601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
16.4201 MHz ® dB  -6.00 db
Transmit Freq Error  -34.691 Hz
Occupied Bandwidth 16,4568 MHz
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C) IEEE 802.11n
Low Channel
- Agilent RL
Ref @ dBm #Atten 20 dB
#Peak
Log
La 5 MW (\WWL«WMW Py
dB/ [,
'I.-'\"!W'HI"\I"':' N\'l\..n. w"“ﬂl"'m
LgAw
Ml 52
Center 2,412 @B GHz Span 30 MHz
#Res BH 180 kHz #WBW 308 kHz Sweep 2,867 ms (1601 pts)
Occupied Bandwidth Occ BH Z Pur  99.00 7
17.6325 MHz ® dB  -6.00 db
Transmit Freq Error 7327 kHz
Occupied Bandwidth 17.698 MHz
Middle Channel
- Agilent RL
Ref @ dBm #Atten 208 dB
#Peak
Log o
T B e D A it e <
dB/ f;;’ \»\
.u\_.u'\nn"/‘l"'w \\ i
S|
LeAw
Ml §2
Center 2,437 B8 GHz Span 30 MHz
#Res BH 108 kHz #VBW 308 kHz Sweep 2.867 ms (1601 pts)
Occupied Bandwidth Occ BH % Pwr  95.00 7
17.64980 MHz ® dB  -6.00 db
Transmit Freq Error  -18.562 kH=z
Occupied Bandwidth 17.723 MHz
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High Channel

- Agilent R

Ref @ dBm #Atten 20 dB

#Peak

Log -

10 N L.u"ﬁr'd'\n."lr\l"wu'mﬂrvwl WWW <

dB/ A

T i

Ay

LgAw

Ml 52

Center 2,462 @B GHz Span 30 MHz

#Res BH 180 kHz #WBW 308 kHz Sweep 2,867 ms (1601 pts)

Occupied Bandwidth

17.6431 MHz

Transmit Freq Error  -22.806 kHz
Occupied Bandwidth 17.783 MHz

Occ BH % Pur 99.08 ¥

xdB -6.08 dB
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7.4 Dwell Time

For the requirements, [ | - Applicable [[] - Tested. [ ] - Not tested by applicant request.]
X - Not Applicable

For the limits, [ ] -Passed []-TFailed [ ] - Notjudged

7.5 Peak Output Power(Conduction)

For the requirements, X - Applicable [[X] - Tested. [ ] - Not tested by applicant request.]
[ ] - Not Applicable

For the limits, X] -Passed [ ] -Failed [ ] - Not judged

7.5.1 Worst Point and Measurement Uncertainty

Peak Output Power of IEEE802.11b is 15.16  dBm at 2437.0 MHz
Peak Output Power of IEEE802.11g is 20.29 dBm at 2437.0 MHz
Peak Output Power of IEEE802.11n is 20.15 dBm at 2437.0 MHz
Uncertainty of Measurement Results at Amplitude +/-1.2 dB(20)
Remarks :

7.5.2 Test Site

KITA-KANSAI Testing Center

Test site :  SAITO [] - Anechoic chamber (A1) [] - Measurement room (M1)
[] - Measurement room (M2) [ ] - Measurement room (M3)
[ ] - Shielded room (S1) [ ] - Shielded room (S2)
[ ] - Shielded room (S3) X - Shielded room (S4)

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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Type Model Manufacturer 1D No. Last Cal. |Interval
Power Meter N1911A |Agilent B-63 2012/7 1 Year
Power Sensor N1921A Agilent B-64 2012/7 1 Year
IAttenuator 54A-10 Weinschel D-28 2012/9 1 Year
RF Cable SUCOFLEX102 SUHNER C-52 2012/7 1 Year

7.5.4 Test Method and Test Setup (Diagrammatic illustration)

The Conducted RF Power Output was measured with a power meter, one 10dB attenuator and a

short, low loss cable.

EUT

Antenna

Terminal

Technical document No. 23199-1201

10dB Attenuator

Power
Meter
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7.5.5 Test Data
1) IEEE 802.11b
Test Date: April 22, 2013
Data Rate : 5.5Mbps Temp.: 20 °C, Humi: 49 %
Transmitting Frequency Correction  Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZz] [dB] [dBm] [dBm] [mwW] [dBm] [dB]
01 2412 9.89 4.98 14.87 30.69 30.00 +15.13
06 2437 9.89 5.27 15.16 32.81 30.00 +14.84
11 2462 9.89 5.00 14.89 30.83 30.00 +15.11

Calculated result at 2437.000 MHz, as the worst point shown on underline:

Correction Factor = 9.89 dB
+) Meter Reading = 5.27 dBm
Result = 15.16 dBm = 32.81 mW

Minimum Margin: 30.00 - 15.16 = 14.84 (dB)

NOTES
1. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
2. Setting of measuring instrument(s) :

Detector Function Video B.W.
Peak OFF

CH [MHZ]
06 2437

Rate Meter Reading Remark
[dBm]
1Mbps 5.14
2Mbps 5.18

5.5Mbps 5.27 *

11Mbps 5.25

* : Worst Rate
All comparison were performed on the same measurement condition.

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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2) IEEE 802.11g
Test Date: April 22, 2013
Data Rate : 36Mbps Temp.: 20 °C, Humi: 49 %
Transmitting Frequency Correction  Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 9.89 10.03 19.92 98.17 30.00 +10.08
06 2437 9.89 10.40 20.29 106.91 30.00 + 9.71
11 2462 9.89 10.30 20.19 104 .47 30.00 + 9.81

Calculated result at 2437.000 MHz, as the worst point shown on underline:

Correction Factor = 9.89 dB
+) Meter Reading = 10.40 dBm
Result = 20.29 dBm = 106.91 mW

Minimum Margin: 30.00 - 20.29 =9.71 (dB)

NOTES
1. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

2. Setting of measuring instrument(s) :

Detector Function Video B.W.
Peak OFF
CH [MHZ]
06 2437
Rate Meter Reading Remark
[dBm]
6Mbps 10.17
9Mbps 10.33
12Mbps 10.23
18Mbps 10.26
24Mbps 10.06
36Mbps 10.40 *
48Mbps 10.25
54Mbps 10.03

* : Worst Rate
All comparison were performed on the same measurement condition.

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION
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3) IEEE 802.11n
Test Date: April 22, 2013
Data Rate : MCS3(26Mbps) Temp.: 20 °C, Humi: 49 %
Transmitting Frequency Correction  Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 9.89 9.89 19.78 95.06 30.00 +10.22
06 2437 9.89 10.26 20.15 103.51 30.00 + 9.85
11 2462 9.89 10.22 20.11 102.57 30.00 + 9.89

Calculated result at 2437.000 MHz, as the worst point shown on underline:

Correction Factor = 9.89 dB
+) Meter Reading = 10.26 dBm
Result = 20.15 dBm = 103.51 mW

Minimum Margin: 30.00 - 20.15 =9.85 (dB)

NOTES
1. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
2. Setting of measuring instrument(s) :

Detector Function Video B.W.
Peak OFF

CH [MHz]
06 2437

Rate Meter Reading Remark
[dBm]
MCSO0(6 - 5Mbps) 10.07
MCS1(13Mbps) 10.18
MCS2(19 .5Mbps) 10.22

MCS3(26Mbps) 10.26 *

MCS4(39Mbps) 10.25
MCS5(52Mbps) 10.16
MCS6(58 .5Mbps) 10.19
MCS7 (65Mbps) 10.13

* : Worst Rate
All comparison were performed on the same measurement condition.
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7.6 Peak Power Density(Conduction)

For the requirements, X - Applicable [[X] - Tested. [ ] - Not tested by applicant request.]
[ ] - Not Applicable

For the limits, X -Passed [ ] -TFailed [ ] - Notjudged

7.6.1 Worst Point and Measurement Uncertainty

Peak Power Density of IEEE802.11b is -10.74 dBm at 2412.0 MHz
Peak Power Density of IEEE802.11¢ is -14.25 dBm at 2437.0 MHz
Peak Power Density of IEEE802.11n is -14.01  dBm at 2437.0  MHz
Uncertainty of Measurement Results at Amplitude +/-1.2 dB(20)
Remarks :

7.6.2 Test Site

KITA-KANSAI Testing Center

Test site :  SAITO [ ] - Anechoic chamber (A1) [ ] - Measurement room (M1)
[] - Measurement room (M2) [ ] - Measurement room (M3)
[] - Shielded room (S1) [] - Shielded room (S2)
[ ] - Shielded room (S3) X] - Shielded room (S4)

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. :KL80130030 Issue Date : May 9, 2013
JEA Model No.  : SH-07E FCCID  : APYHRO00190

Standard : CFR 47 FCC Rules and Regulations Part 15

Page 23 of 67

7.6.3 Test Instruments

Type Model Manufacturer 1D No. Last Cal. |Interval
Spectrum Analyzer E4446A |Agilent IA-39 2012/9 1 Year
IAttenuator 54A-10 Weinschel D-28 2012/9 1 Year
RF Cable SUCOFLEX102 SUHNER C-52 2012/7 1 Year

7.6.4 Test Method and Test Setup (Diagrammatic illustration)

The Conducted RF Power Output was measured with a power meter, one 10dB attenuator and a

short, low loss cable.

gUT |Antenna 10dB Attenuator |-| Spectrum
Terminal Analyzer
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Test Date: April 25, 2013

Temp.: 22 °C, Humi: 45 %

Transmitting Frequency Correction BWCF Meter Reading Conducted Limits Margin
Factor Peak Power Density

CH [MHz] [dB] [dB] [dBm] [dBm] [mwW] [dBm] [dB]

01 2412 9.89 -10.00 -10.63 -10.74 0.08 8.00 +18.74

06 2437 9.89 -10.00 -10.79 -10.90 0.08 8.00 +18.90

11 2462 9.89 -10.00 -11.44 -11.55 0.07 8.00 +19.55

Calculated result at 2412.000 MHz, as the worst point shown on underline:

Minimum Margin: 8.00 - -10.74 = 1

g. 74 (dB)

Correction Factor = 9.89 dB
BWCF = -10.00 dB
+) Meter Reading = -10.63 dBm
Result = -10.74 dBm = 0.08 mW

NOTES
1. The peak power density complied with the limit without BWCF.
2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
3. BWCF(bandwidth correction factor) = 10 log (3 kHz/30 kHz) = -10.0 dB
4. Setting of measuring instrument(s) :

Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
3% Agilent RL 3% Agilent RL
Mkrl 2.411 26 GHz Mkrl 2.461 52 GHz
Ref @ dBm #Atten 20 dB -16.63 dBm Ref @ dBm #Atten 2@ dB -11.44 dBm
wPeal wPeak
Log 1 Log 1
]d-g m i "JI‘ET LU A ST Jd-g ) P m
/ W..M “MMM / MM i "“MW
7 A I N
Lghv )/( \ LaRy /’ \\‘-
Ml 32 f \\.‘ il szy’, \'r\
53 Fslf 53 Fs
AA AA
£ £(F):
FTun FTun
Swp Bl
Center 2.412 @8 GHz Span 28 MHz Center 2.462 08 GHz Span 28 MHz
#Res BH 30 kHz #BH 108 kHz #5weep 100 ms (2001 pts) #Res BH 38 kHz #UBH 108 kHz #5weep 100 ms (2001 pts)
v Agilent RL
Mkrl 2.436 98 GHz
Ref @ dBm #Atten 20 dB -16.79 dBm
wPeal ‘
Log 1
1@ VI ™)
&/ PO e i T
T P,
J"/Mr Wu
Lghv )’f \
ML 52 f \
33 F§
AA “H
£
FTun
Swp
Center 2.437 @8 GHz Span 28 MHz
#Res BH 30 kHz #BH 108 kHz #5weep 100 ms (2001 pts)
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2) IEEE 802.11g

Test Date: April 25, 2013

Data Rate : 36Mbps Temp.: 22 °C, Humi: 45 %
Transmitting Frequency Correction BWCF Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHz] [dB] [dB] [dBm] [dBm] [mwW] [dBm] [dB]
01 2412 9.89 -10.00 -14.15 -14.26 0.04 8.00 +22.26
06 2437 9.89 -10.00 -14.14 -14.25 0.04 8.00 +22.25
11 2462 9.89 -10.00 -14.30 -14.41 0.04 8.00 +22.41

Calculated result at 2437.000 MHz, as the worst point shown on underline:

Correction Factor = 9.89 dB
BWCF = -10.00 dB
+) Meter Reading = -14.14 dBm
Result = -14.25 dBm = 0.04 mW

Minimum Margin: 8.00 - -14.25 = 22.25 (dB)

NOTES

1. The peak power density complied with the limit without BWCF.

2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
3. BWCF(bandwidth correction factor) = 10 log (3 kHz/30 kHz) = -10.0 dB

4. Setting of measuring instrument(s) :

Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
3% Agilent R 3% Agilent RL
Mkrl 2.419 49 GHz Mkrl 2.456 98 GHz
Ref @ dBm #Atten 20 dB -14.15 dBm Ref @ dBm #Atten 2@ dB -14.38 dBm
wPeal wPeak
Log Log
1@ 3 ] 1
B/ )ty abb o bt be b d gty i bl MIAMKM B/ I N E R LA T T CW RPN TE LY TANTLE T L Ow Ty I1N
KMWWWWWV e le S A \ f DL L R AL T B A T \1
w‘”mﬁ %w w*""w M‘W
LgAv LAy
ML $2 ML $2
33 F§ 33 F3
AA AA
£ £(F):
FTun FTun
Swp Smp
Center 2.412 @8 GHz Span 28 MHz Center 2.462 08 GHz Span 28 MHz
#Res BH 30 kHz #BH 108 kHz #5weep 100 ms (2001 pts) #Res BH 38 kHz #UBH 108 kHz #5weep 100 ms (2001 pts)
v Agilent RL
Mkrl 2.431 99 GHz
Ref @ dBm #Atten 20 dB -14.14 dBm
wPeal
Log
1@
¢/ e baathdodanbid ottt oudhon il
fﬂuv'uruwvww LUEE N VH'W\‘ AR R LA LLE UL B i H
LgAv
ML $2
33 F§
AA
£
FTun
Swp
Center 2.437 @8 GHz Span 28 MHz
#Res BH 30 kHz #BH 108 kHz #5weep 100 ms (2001 pts)
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Test Date: April 25, 2013
Temp.: 22 °C, Humi: 45 %

Transmitting Frequency Correction BWCF Meter Reading Conducted Limits Margin
Factor Peak Power Density

CH [MHz] [dB] [dB] [dBm] [dBm] [mwW] [dBm] [dB]

01 2412 9.89 -10.00 -14.10 -14.21 0.04 8.00 +22.21

06 2437 9.89 -10.00 -13.90 -14.01 0.04 8.00 +22.01

11 2462 9.89 -10.00 -14.52 -14.63 0.03 8.00 +22.63

Calculated result at 2437.000 MHz, as the worst point shown on underline:
Correction Factor

BWCF

+) Meter Reading

= 9.89 dB
= -10.00 dB
= -13.90 dBm

Result

= -14.01 dBm = 0.04 mW

Minimum Margin: 8.00 - -14.01 = 22.01 (dB)

NOTES
1. The peak power density complied with the limit without BWCF.

2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
3. BWCF(bandwidth correction factor) = 10 log (3 kHz/30 kHz) = -10.0 dB

4. Setting of measuring instrument(s) :

Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
3% Agilent RL 3% Agilent RL
Mkrl 2.415 74 GHz Mkrl 2.463 96 GHz
Ref @ dBm #Atten 28 dB -14.18 dBm Ref @ dBm #Atten 2@ dB -14.52 dBm
wPeal wPeak
Log Log
18 3 18 1
B L A AAaAN AL MV I WAAAAAA MM LAANATRASAAAAAN AN AN A
| \ L L .
Affﬁ f I
LgAv LAy
M1 §2 M1 §2
33 F§ 33 F3
AA AA
[ AR £
FTun FTun
Swp Bl
Center 2.412 @8 GHz Span 28 MHz Center 2.462 08 GHz Span 28 MHz

#Res BH 30 kHz

# Agilent

Ref @ dBm

#VBH 108 kHz

#Atten 28 dB

#5weep 100 ms (2001 pts) #Res BH 38 kHz #UBH 108 kHz
RL
Mkrl 2.432 92 GHz
-13.98 dBm

wPeal
Log

1@

dB/ WA

]

My i

\

by

LgAv

M1 §2

53 FS

[ AR
FTun

Swp

Center 2.437 @

#Res BH 30 kHz
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7.7 Spurious Emissions(Conduction)

For the requirements, X - Applicable [[X] - Tested. [ ] - Not tested by applicant request.]
[ ] - Not Applicable

For the limits, X -Passed [ ] -TFailed [ ] - Notjudged

7.7.1 Worst Point and Measurement Uncertainty

Uncertainty of Measurement Results 9kHz - 1GHz +/-1.0 dB(20)
1GHz — 18GHz +/-1.2 __ dB(20)
18GHz — 40GHz +/-1.6  dB(20)

Remarks :

7.7.2 Test Site

KITA-KANSAI Testing Center

Test site :  SAITO [] - Anechoic chamber (A1) [] - Measurement room (M1)
[ ] - Measurement room (M2) [ ] - Measurement room (M3)
[] - Shielded room (S1) [] - Shielded room (S2)
[] - Shielded room (S3) X - Shielded room (S4)

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION



Issue Date : May 9, 2013

JQA File No. : KL80130030
JEA Model No.  : SH-07E FCCID :APYHRO00190

Standard : CFR 47 FCC Rules and Regulations Part 15

Page 28 of 67

7.7.3 Test Instruments

Type Model Manufacturer 1D No. Last Cal. |Interval
Spectrum Analyzer E4446A |Agilent IA-39 2012/9 1 Year
IAttenuator 54A-10 Weinschel D-28 2012/9 1 Year
RF Cable SUCOFLEX102 SUHNER C-52 2012/7 1 Year

7.7.4 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

EUT Antepna 10dB Attenuator — Spectrum
Terminal Analyzer
The setting of the spectrum analyzer are shown as follows:
Frequency Range 30 MHz - 25 GHz Band-Edge
Res. Bandwidth 100 kHz 100 kHz
Video Bandwidth 300 kHz 300 kHz
Sweep Time AUTO AUTO
Trace Maxhold Maxhold
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7.7.5 Test Data
Test Date : April 25, 2013
Temp.:22°C, Humi:45%

1) IEEE 802.11b
Low Channel

> Agilent RL ¢ Augilent RL
Mkrl 735.8 MHz Mkrl 13.589 GHz
Ref 8 dBm #fitten 20 dB -70.57 dBm Ref @ dBm #fitten 20 dB —62.83 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|28 2 D|28 2 ; ——
—28. 1 —23. B A -~ "
dBm o — " el < = oldBm ke
LgAw - gAv
ML 52 ML 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 32.83 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 735.8 MHz ~7B.57 dBn 1 1) Freg 13.589 GHz -62.83 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2,412 GHz Mkrl 15,398 GHz
Ref 8 dBm #fitten 20 dB -8.14 dBm Ref & dBm #fitten 20 dB —62.66 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|28 2 D|28 2 :
dBm “#Mim_,, : ' T - i S
LgAw oAy
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 2.412 GHz ~8.14 dBn 1 1) Freg 15.398 GHz ~62.68 dBn
3% Agilent RL 3% Agilent RL
Mkrl 7.852 GHz Mkrl 24169 GHz
Ref 8 dBm #fitten 20 dB —64.18 dBm Ref @ dBm #fitten 20 dB -51.74 dBm
#Peak 4Peak
Log ng
16 16
dB/ B/
D|28 2 : D|28 2 :
—28. o m -25. , . b — P
pac e 252 etmmibpnbssMimupritinbuie -
LgAw oAy
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis fnplitude
1 1 Freg 7.852 GHz ~64.18 dBn 1 1) Freg 24.169 GHz -E1.74 dBn
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Middle Channel
> Agilent RL ¢ Augilent RL

Mkrl 499.7 MHz Mkrl 13.393 GHz
Ref & dBm #Atten 20 dB -76.65 dBm Ref 6 dBm #Atten 20 dB -52.81 dBm
#Peak #Peak
Log 0g
16 16
dB/ B/
DlZ? 5 DlZ? 5 :
- 1 —.

- - i e e

k) - - R N TN NN . /) WSS WGP FORRPR WU A 22 WP wmensy
LgAw gAv
Ml 52 Ml 52

Start 30.0 MHz
#Res BH 100 kHz

#BH 308 kHz

Stop 1,068 9 GHz
Sweep 92.83 ms (8192 pts)

Start 19.008 GHz
#Res BH 108 kHz

#BH 300 kHz

Stop 15.868 GHz
Sweep 478.4 ms (8192 pts)

Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 439.7 MHz ~7B.65 dBn 1 Freg 12.393 GHz -62.81 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2.437 GHz Mkrl 15.251 GHz
Ref 8 dBm #fitten 20 dB -7.43 dBm Ref @ dBm #fitten 20 dB —51.30 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
DlZ? 5 DlZ? 5 ;
=27. " A s S et s bl e sl
it — - - Bn — - —
LgAw oAy
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplitude Marker  Trace Type ¥ fxis fnplitude
1 1 Freg 2.437 GHz ~7.43 dBn 1 Freg 15.251 GHz -61.28 dBn
3% Agilent RL 3% Agilent RL
Mkrl 7.182 GHz Mkrl 24137 GHz
Ref 8 dBm #fitten 20 dB —64.93 dBm Ref @ dBm #fitten 20 dB -61.15 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
DlZ? 5 3 DlZ? 5 ¢
vl N - At e B B
LgAw oAy
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 Freg 7.182 GHz ~64.93 dBn 1 Freg 24.137 GHz -61.15 dBn
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High Channel
> Agilent RL 3% Agilent RL
Mkrl 545.6 MHz Mkrl 13.529 GHz
Ref 8 dBm #fitten 20 dB -76.18 dBm Ref @ dBm #fitten 20 dB —52.95 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|28 1 D|28 1 :
—78. 1 75,
dBm - TP e s " iEm ek Y W S Pl
LgAw - gAv
ML 52 ML 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 32.83 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 Freg 45,5 MHz ~78.18 dBn 1 1) Freg 13.529 GHz -62.95 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2,459 GHz Mkrl 15543 GHz
Ref 8 dBm #fitten 20 dB -8.00 dBm Ref & dBm #fitten 20 dB —62.36 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|28 1 D|28 1 ;
& e : s M e L T R = s
LgAw gAv
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 Freg 2.459 GHz ~£.88 dBn 1 1) Freg 15.543 GHz -62.38 dBn
3% Agilent RL 3% Agilent RL
Mkrl 8.689 GHz Mkrl 24,889 GHz
Ref 8 dBm #fitten 20 dB —65.31 dBm Ref @ dBm #fitten 20 dB —60.12 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
Do K ;
B ey it g g
LgAw
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 Freg 8.689 GHz ~65.31 dBn 1 Freg 24.889 GHz -68.12 dBn
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Low Channel
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> Agilent RL ¢ Augilent RL
Mikrl 239.7 MHz Mkrl 13.985 GHz
Ret & dBm #fitten 20 dB -78.50 dBm Ref @ dBm #fitten 20 dB -62.51 dBm
#Peak #Peak
Log 0g
19 19
dB/ B/
D|29 7 D|29 7 ;
-29. 1 -29. m R
dm | — o — —Ft dEm s e
LgAw oAy
Ml 52 Ml 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz

#Res BH 100 kHz

#BH 308 kHz

Sweep 92.83 ms (8192 pts)

#Res BH 108 kHz

#BH 300 kHz

Sweep 478.4 ms (8192 pts)

Marker  Trace Type W fixis Auplituds Marker  Trace Type W fixis Auplituds
1 45 Frag 239.7 MHz -78.58 dBn 1 Frag 13.9085 GHz -62.51 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2.420 GHz Mkrl 15121 GHz
Ret & dBm #fitten 20 dB -9.66 dBm Ref 0 dBm #fitten 20 dB -62.01 dBm
#Peak T #Peak
Log 0g
19 19
dB/ B/
1] ‘ Dl 3
-29.7 L 297 L 0 e AT SR N ’
dBm PR TIRRTSNT - = e e
LgAw gAv
Ml 52 Ml 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fixis Anplituds Marker  Trace Type W fixis Auplituds
1 45 Frag 2.428 GHz -9.EE dBn 1 Frag 15.121 GHz -62.81 dBn
3% Agilent RL 3% Agilent RL
Mkrl 7.6853 GHz Mkrl 24,864 GHz
Ret & dBm #fitten 20 dB -64.77 dBm Ref @ dBm #fitten 20 dB -61.51 dBm
#Peak #Peak
Log 0g
19 19
dB/ B/
D|29 7 5 D|29 7 :
= . Lo [~ . i
Ll TR VR SPTP Je o ittaly gty | bbb 5 i tobtiugla s loiindins o -
LgAw oAy
Ml 52 Ml 52

Start 5.6080 GHz
#Res BH 100 kHz

#BH 308 kHz

Stop 16868 GHz
Sweep 478.4 ms (8192 pts)

Start 20,008 GHz
#Res BH 108 kHz

#BH 300 kHz

Stop 25.868 GHz
Sweep 478.4 ms (8192 pts)

Type
Freq

Markar Trace
1

K Fxis
7.685 GHz

fAmplitude
-64.77 dBm

Markar Trace
1

Type

i Fxis
Freq 24.BE4 GHz

fAmplitude
-61.51 dBm
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Middle channel
> Agilent RL 3% Agilent RL
Mkrl 543.7 MHz Mkrl 13.476 GHz
Ref 8 dBm #fitten 20 dB -70.45 dBm Ref @ dBm #fitten 20 dB —62.63 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|29 4 D|29 4 ¢
-29, 1 —29. "
dBm o o Y P T 2 yom) = . 1dBm = ity e, W - Wﬂ' i |
LgAw oAy
ML 52 ML 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 32.83 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg £43.7 MHz ~78.48 dBn 1 1) Freg 13.476 GHz ~62.63 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2,448 GHz Mkrl 15.482 GHz
Ref 8 dBm #fitten 20 dB -9.37 dBm Ref & dBm #fitten 20 dB —62.84 dBm
#Peak T 4Peak
Log 0g
16 16
dB/ B/
D|29 4 D|29 4 :
29 1 J—“WQMHNWQBH i oYY SOV RN PO SO SRS Lo
LgAw oAy
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 19@ kHz #VBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BH 100 kHz #YBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplitude Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 2.448 GHz -9.37 dBn 1 ¢ Freg 15.482 GHz -62.84 dBn
3% Agilent RL 3% Agilent RL
Mkrl 8.492 GHz Mkrl 24167 GHz
Ref 8 dBm #fitten 20 dB —64.76 dBm Ref @ dBm #fitten 20 dB -51.81 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|29 4 5 D|29 4 :
ot L s ik IR TS S T N Y
B st s g MrdEm prl?
LgAw gAv
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis fnplitude
1 1 Freg 2.492 GHz ~64.78 dBn 1 ¢ Freg 24.167 GHz ~E1.81 dBn
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High Channel
> Agilent RL 3% Agilent RL
Mkrl 724.4 MHz Mkrl 14,424 GHz
Ref 8 dBm #fitten 20 dB -70.50 dBm Ref @ dBm #fitten 20 dB -61.41 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|3@ ] D|3@ ] ;
~30. 1 _ - - "
dBm e . " . - = e I e e =
LgAw oAy
ML 52 ML 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 32.83 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis fnplitude
1 (1 Freg 724.4 MHz ~78.98 dBn 1 ¢ Freg 14.424 GHz ~E1.41 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2.461 GHz Mkrl 15.488 GHz
Ref 8 dBm #fitten 20 dB -9.9% dBm Ref @ dBm #fitten 20 dB —62.86 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|3@ ] i D|3@ ] :
e I wﬂww ——— I i T IS - PP - "
LgAw - gAv
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 (1 Freg 2.461 GHz -9.99 dBn 1 1) Freg 15.488 GHz ~62.88 dBn
3% Agilent RL 3% Agilent RL
Mkrl 8.503 GHz Mkrl 24175 GHz
Ref 8 dBm #fitten 20 dB —64.70 dBm Ref @ dBm #fitten 20 dB —51.80 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|3@ ] D|3@ ] "1"‘
- - n " gL | L | g Ll Hncar i
il - s = ot B [ s ot M e 7 e i i
LgAw oAy
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis fnplitude
1 (1 Freg 8.583 GHz ~64.78 dBn 1 ¢ Freg 24.175 GHz ~61.88 dBn
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3) IEEE 802.11n

Low Channel
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¥ Agilent RL ¥ Agilent RL
Mkrl 466.2 MHz Mkrl 13.599 GHz
Ref @ dBm #Atten 20 dB -69.99 dBm Ref 8 dBm #Atten 20 dB -62.22 dBm
#Peak P eak
Log 09
14 14
dB/ B/
1] ] ;
-29.5 1 -29.5 e ” blie o " u
dBm — .- ¢ B B ot ' sty e
LgAv Ay
ML 32 ML 52
Start 308 MHz Stop 1,808 0 GHz Start 10,006 GHz Stop 15.800 GHz
#Res BH 1608 kHz #YBW 306 kHz Sweep 92.83 ms (8192 pts) #Res BW 108 kHz #YBW 306 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fxis Anplitude Marker  Trace Type ¥ i Anplitude
1 1y Freg 486.2 MHz -63.99 dEn 1 Ay Frag 13.599 GHz -62.22 dBm
¥ Agilent RL Agilent RL
Mkrl 2.42@ GHz Mkrl 15.18% GHz
Ref @ dBm #Atten 20 dB -9.58 dBm Ref B dBm #Atten 20 dB -61.84 dBm
#Peak 1 P eak
Log 09
14 14
dB/ B/
i Il Do le
—295 (I SR ST A PN T R
dBm Ty prrReY P JJ%WM m— il dBm
LgAv Ay
ML 32 ML 52
Start 1.606 GHz Stop 5.800 GHz Start 15.000 GHz Stop 28.800 GHz
#Res BH 1608 kHz #YBW 306 kHz Sweep 382.8 ms (8192 pts) #Res BW 108 kHz #YBW 306 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fxis Anplitude Marker  Trace Type ¥ Fxis Anplitude
1 1y Freg 2,428 GHz -8.58 dBn 1 Ay Frag 15.188 GHz -61.84 dBn
5 Agilent RL Agilent RL
Mkrl 7.137 GHz Mkrl 24.831 GHz
Ref @ dBm #Atten 20 dB -64.35 dBm Ref 8 dBm #Atten 20 dB -61.58 dBm
#Peak P eak
Log 09
14 14
dB/ B/
ol 1 il i
295 I 2 255 oo o msieasiol oo™
dBm 5 W NI T ot s
LgAv Ay
ML 32 ML 52
Start 5.600 GHz Stop 10.008 CHz Start 26,068 GHz Stop 25.008 GHz
#Res BH 1608 kHz #YBW 306 kHz Sweep 478.4 ms (8192 pts) #Res BW 10@ kHz #YBW 306 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fxis fnplitude Marker  Trace Type ¥ i Anplitude
1 1y Freg 7.137 GHz -64.35 dBm 1 Ay Frag 24.831 GHz -61.58 dBn
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Middle Channel
> Agilent RL ¢ Augilent RL
Mkrl 850.6 MHz Mkrl 13.620 GHz
Ref 8 dBm #fitten 20 dB —70.45 dBm Ref @ dBm #fitten 20 dB —62.89 dBm
#Peak 4Peak
Log ng
16 16
dB/ B/
D|29 3 D|29 3 :'
-29. 1 —24. o 4 =
dBm 1 - \ - B R ' nth
LgAw oAy
ML 52 ML 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 32.83 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 858.5 MHz ~78.45 dBn 1 Freg 13.628 GHz ~62.89 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2,438 GHz Mkrl 15122 GHz
Ref 8 dBm #fitten 20 dB -9.52 dBm Ref @ dBm #fitten 20 dB —62.16 dBm
#Peak T 4Peak
Log 0g
16 16
dB/ B/
D|29 3 D|29 3 ’1’
b ; . | wﬂ&mi L ST IR PN i e baiehuipton
LgAw oAy
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 2.438 GHz ~9.52 dBn 1 Freg 15.122 GHz -62.18 dBn
3% Agilent RL 3% Agilent RL
Mkrl 8.697 GHz Mkrl 24168 GHz
Ref 8 dBm #fitten 20 dB —64.28 dBm Ref @ dBm #fitten 20 dB -51.59 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|29 3 5 D|29 3 “‘1""
=24, » wa Lokl ds 5 . Mgt
sl o g Fl oY GRS U SR —
LgAw gAv
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis fnplitude
1 1 Freg 8.697 GHz ~64.28 dBn 1 Freg 24.168 GHz ~61.59 dBn
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High Channel
> Agilent RL 3% Agilent RL

Mkrl 473.3 MHz Mkrl 13.995 GHz
Ref 8 dBm #fitten 20 dB -65.81 dBm Ref @ dBm #fitten 20 dB —62.26 dBm
#Peak #Peak
Log 0g
18 16
dB/ B/
D|29 5 1 D|29 5 ‘lf
dBn | . S e s {1 st St ot e
LgAw gAv
ML 52 ML 52
Start 308 MHz Stop 1,008 @ GHz Start 10,0060 GHz Stop 15.000 GHz

#Res BH 100 kHz

#BH 308 kHz

Sweep 32.83 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz

Sweep 478.4 ms (8192 pts)

Marker  Trace Type W fixis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 473.2 MHz ~69.81 dBn 1 Freg 13.965 GHz ~62.26 dBn
3% Agilent RL 3% Agilent RL
Mkrl 2.457 GHz Mkrl 15199 GHz
Ref 8 dBm #fitten 20 dB -3.41 dBm Ref @ dBm #fitten 20 dB —62.10 dBm
#Peak T #Peak
Log 0g
16 16
dB/ dB/
D|29 5 D|29 5 ‘i‘
s PR (50 (e W
dBm " e M.Wj—uim-— ar T AT e e s
LgAw — - gAv
ML 52 ML 52
Start 1.600 GHz Stop 5.000 GHz Start 15000 GHz Stop 28.000 GHz

#Res BH 100 kHz

#BH 308 kHz

Sweep 382.8 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz

Sweep 478.4 ms (8192 pts)

Marker  Trace Type o fxis Anplituds Marker  Trace Type ¥ fxis Anplitude
1 1 Freg 2.457 GHz -9.41 dBn 1 Freg 15.189 GHz -62.18 dBn
3% Agilent RL 3% Agilent RL
Mkrl 7.182 GHz Mkrl 24,048 GHz
Ref 8 dBm #fitten 20 dB —64.54 dBm Ref @ dBm #fitten 20 dB —51.46 dBm
#Peak 4Peak
Log 0g
16 16
dB/ B/
D|29 5 5 D|29 5 ;"‘“‘
TR TR L n N s ., il R
4B " 4 e R Em it i
LgAw oAy
ML 52 ML 52
Start 5.000 GHz Stop 10,008 GHz Start 26.06@ GHz Stop 25.868 GHz
#Res BH 168 kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts) #Res BH 19@ kHz #YBH 309 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fxis Anplituds Marker  Trace Type ¥ fxis fnplitude
1 1 Freg 7.182 GHz ~64.54 dBn 1 Freg 24.848 GHz ~61.48 dBn
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Band-Edge Emission

1) IEEE 802.11b
Low Channel

- Agilent RL
Mkr3 2.39@ 08 GHz
Ref @ dBm #Atten 20 dB -68.34 dBm

#Peak
I_Dg .nr%"‘"ml
10 ] T
dB/ jf' ‘-.H
o] s/ s, ]
-26.5 -
dBm E— B it solin ot Mﬁ_&»« W
LgAw
Ml 52
Start 2.362 58 GHz Stop 2.437 56 GHz
#Res BH 180 kHz #WBW 308 kHz Sweep 7.2 ms (1881 pts)
Marker Trace Type H Axiz Amplituda
1 1) Freq 2.411 32 GHz -6.43 dBm
2 1) Freq 2,488 BB GHz -61.14 dBm
3 1) Freq 2,398 BB GHz -68.34 dBm
High Channel
- Agilent RL
Mkre 2.483 58 GHz
Ref @ dBm #Atten 208 dB -68.65 dBm
#Peak
e A
14
dB/ i L

-2ne T 4
dBm o oy R FYTIRRRY et s
LeAw
M1 52
Start 2.446 88 GHz Stop 2.521 @@ GHz
#Res BH 108 kHz #WBW 308 kHz Sweep 7.2 ms (1801 pts)
Marker Trace Type i Axiz Amplitude
1 (1) Freg 2,461 38 GHz -6.98 dBm
2 (1) Frag 2.483 58 GHz -E8.65 dEm

Technical document No. 23199-1201 JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. :KL80130030 Issue Date : May 9, 2013
JEA Model No.  : SH-07E FCCID :APYHRO00190
Standard : CFR 47 FCC Rules and Regulations Part 15
Page 39 of 67
2) IEEE 802.11g
Low Channel
- Agilent RL
Mkr3  2.398 @8 GHz
Ref @ dBm #Atten 208 dB -64.65 dBm
#Peak 1
Log o [
13 AR
dB/ ﬂ’J ‘u\
2/ by
DI 5 L] et
-29.5 . pa
dBm st
LeAw
Ml 52
Start 2.362 58 GHz Stop 2.437 58 GHz
#Res BH 108 kHz #WBW 308 kHz Sweep 7.2 ms (1801 pts)
Marker Trace Type i Axiz Amplitude
1 1) Freq 2.413 28 GHz -9.47 dBm
2 1) Freg 2,488 88 GHz -52.35 dEm
3 (1) Freg 2.308 8B GHz -64.55 dBm
High Channel
% Agilent RL
Mkre 2.483 58 GHz
Ref @ dBm #Atten 28 dB -54.22 dBm
#Peak 1
Log © (=
10 | )
dB/ . \\
wwf Wh,m 2
DI o P AL iy
-29.2 1"
dBm
LogAw
M1l 52

Start 2.446 88 GHz Stop 2.521 89 GHz

#Res BH 188 kHz

#WBW 388 kHz

Sweep 7.2 ms (1801 pts)

Markar Tracea
1 1
2 1

Type
Freq
Freq

¥ Axiz
2.455 ¥5 BHz
2.483 58 GH=z

Amplituda
-9.14 dBm
-54.27 dBm

Technical document No. 23199-1201

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. :KL80130030 Issue Date : May 9, 2013
JEA Model No.  : SH-07E FCCID  :APYHRO00190
Standard : CFR 47 FCC Rules and Regulations Part 15
Page 40 of 67
3) IEEE 802.11n
Low Channel
% Agilent RL
Mkr3  2.398 @8 GHz
Ref @ dBm #Atten 208 dB -52.22 dBm
#Peak <1>
Log
14 I I l
dB/ f) |
2 |t WMWWW
DI o el
-29.2 e
dBm
LeAw
Ml 52

Start 2.362 5@ GHz
#Res BH 108 kH=z

#WBW 388 kH=z

Stop 2,437 58 GHz
Sweep 7.2 ms (1801 pts)

Marker Trace Type i Axiz Amplitude
1 1 Freq 2.413 28 GHz -9.14 dBm
2 1 Freq 2,488 BB GHz -47.71 dBm
3 1) Freq 2.398 BB GHz -52.22 dBm
High Channel
- Agilent RL
Mkr2 2.483 58 GHz
Ref @ dBm #Atten 28 dB -52.84 dBm
#Peak i
Log .m?-umw
18 f | \Lh]
dB/ )}J \\
W . 2
Dl P'.vﬁl.:'nk
292 ML U L~ Y TR YT
dBm
LaAw
M1 52

Start 2.446 88 GHz
#Res BH 108 kHz

#WBH 380 kHz

Stap 2.521 @9 GHz
Sweep 7.2 ms (1001 pts)

Marker Trace Type H Axiz
1 (1) Freq 2.455 75 GHz
z 1) Freq 2.483 58 GHz

Amplituda
-9.19 oBm
-52.84 dBm
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7.8 AC Powerline Conducted Emission

For the requirements, X - Applicable [[X] - Tested. [ ] - Not tested by applicant request.]
[ ] - Not Applicable

For the limits, X -Passed [ ] -TFailed [ ] - Notjudged

7.8.1 Worst Point and Measurement Uncertainty

Min. Limit Margin (Quasi-Peak) 20.5 dB at 0.45 MHz
Uncertainty of Measurement Results +/-2.7 dB(20)
Remarks :

7.8.2 Test Site

KITA-KANSAI Testing Center

Test site :  SAITO [ ] - Anechoic chamber (A1) [ ] - Measurement room (M1)
X - Measurement room (M2) [ ] - Measurement room (M3)
[] - Shielded room (S1) [] - Shielded room (S2)
[] - Shielded room (S3) [] - Shielded room (S4)
7.8.3 Test Instruments
Type Model Manufacturer ID No. Last Cal. | Interval
Test Receiver ESU 26 Rohde & Schwarz A-6 2013/4 1 Year
AMN (main) ESH3-Z5 Rohde & Schwarz | D-12 2012/8 1 Year
RF Cable RG223/U SUHNER H-9 2012/7 1 Year
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7.8.4 Test Method and Test Setup (Diagrammatic illustration)

The preliminary tests were performed using the scan mode of test receiver or spectrum analyzer
to observe the emissions characteristics of the EUT.

The EUT configuration, cable configuration and mode of operation were determined for
producing the maximum level of emissions.

This configurations was used for final tests.

— Side View —

Vertical
Reference Plane

0.4m

Power
Line ! EUT Measuring

Receiver
Testing Table T

AMN

j/ Horizontal Reference Plane
To Mains Supply

NOTE
AMN : Artificial Mains Network
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7.8.5 Test Data

Mode of EUT : All modes have been investigated and the worst case mode for channel (06ch: 2437MHz /
IEEE 802.11b, IEEE 802.11g and IEEE 802.11n) has been listed.

Test Date: April 30, 2013
Temp.: 24 °C, Humi.: 52 %

Corr. Meter Readings [dB(uV)] Limits Results .
Frequency Factor VA VB [dB(uV)] [dB(uV)] Margin Remarks
[MHZz] [dB] QP AVE QP AVE QP AVE QP AVE [dB]
0.45 10.3 14.6 - 26.1 -— 56.9 46.9 36.4 - +20.5 -
0.78 10.3 16.5 - 22.6 -— 56.0 46.0 32.9 - +23.1 -
2.66 10.4 19.4 -— 20.7 -- 56.0 46.0 31.1 -— +24.9 -
3.56 10.4 23.3 - 22.2 -— 56.0 46.0 33.7 - +22.3 -
7.10 10.7 20.6 - 25.2 -— 60.0 50.0 35.9 - +24.1 -
10.40 10.9 22.9 - 26.5 -— 60.0 50.0 37.4 - +22.6 -
= QP Limits semener AVE Limits
100 I
90 O Quasi-Peak
X Average
— 80
>
\E_g 70
\
) " - -
% 50 - e -~ ™~ = T = = = == ====17- - = =
— ¥ m om (mom o m m ® E m om o= om m m om o om m o= |jm om
=)
3 40
£ 30 L ¢ ¢¢ P ¥
g h
M 20 _________________ L O P R N E I e B Tt i
10
- Measurement Sensitivity
0 L L L L L L
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES
1. The spectrum was checked from 0.15 MHz to 30 MHz.
2. The correction factor includes the AMN insertion loss and the cable loss.
3. The symbol of “<’ means “or less”.
4. The symbol of “>” means “more than”.
5. The symbol of “--” means “not applicable”.
6. Calculated result at 0.45 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading = 10.3 + 26.1 = 36.4 dB(nV)
7. QP : Quasi-Peak Detector / AVE : Average Detector

8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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7.9 Radiated Emission

The requirements are [X| - Applicable [[X] - Tested. [ ] - Not tested by applicant request.]
[ ] - Not Applicable

X -Passed [ ] -Failed [] - Notjudged

7.9.1 Worst Point and Measurement Uncertainty

Min. Limit Margin (Average) >5.7 dB at _ 22158.0 MHz
Uncertainty of Measurement Results 9 kHz — 30 MHz +/-1.9 dB(20)
30 MHz — 300 MHz +/-4.3 _ dB(20)
300 MHz — 1000 MHz +/-5.4 __ dB(20)
1 GHz - 6 GHz +/-4.6 __ dB(20)
6 GHz — 18 GHz +/-5.2  dB(20)
18 GHz — 40 GHz +/-5.4 _ dB(20)

Remarks :

7.9.2 Test Site
KITA-KANSAI Testing Center SAITO EMC Branch

[] - Anechoic chamber A1 X - Anechoic chamber A2
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7.9.3 Test Instruments

Type Model Manufacturer ID No. Last Cal. | Interval
Test Receiver ESU 26 Rohde & Schwarz | A-6 2013/4 1 Year
AMN (main) HFH2-72 Rohde & Schwarz | C-2 2012/8 1 Year
RF Cable RG213/U SUHNER H-28 2012/8 1 Year
Biconical Antenna VHA9103/BBA9106 | Schwarzbeck C-30 2012/5 1 Year
Log-periodic Antenna UHALP9108-A1 Schwarzbeck C-31 2012/5 1 Year
RF Cable S 10162 B-11 ete. SUHNER H-4 2013/4 1 Year
Site Attenuation -- H-15 2013/2 1 Year
Pre-Amplifier WJ-6882-824 Watkins Johnson A-21 2013/2 1 Year
Pre-Amplifier WJ-6611-513 Watkins Johnson A-23 2013/2 1 Year
Pre-Amplifier BZ1840LD1 B&Z A-29 2013/2 1 Year
Pre-Amplifier DBL-0618N515 DBS Microwave A-33 2013/2 1 Year
Horn Antenna 91888-2 EATON C-41-1 | 2012/6 1 Year
Horn Antenna 91889-2 EATON C-41-2 | 2012/6 1 Year
Horn Antenna 3160-04 EMCO C-55 2011/6 2 Years
Horn Antenna 3160-05 EMCO C-56 2011/6 2 Years
Horn Antenna 3160-06 EMCO C-57 2011/6 2 Years
Horn Antenna 3160-07 EMCO C-58 2011/6 2 Years
Horn Antenna 3160-08 EMCO C-59 2011/6 2 Years
Horn Antenna 3160-09 EMCO C-48 2011/6 2 Years
Attenuator 54A-10 Weinschel D-29 2012/9 1 Year
Attenuator 2-10 Weinschel D-79 2012/11 | 1 Year
Band Rejection Filter BRM50701 MICRO-TRONICS | D-93 2013/2 1 Year
RF Cable SUCOFLEX102 SUHNER C-52 2012/7 1 Year
RF Cable SUCOFLEX104 SUHNER C-66 2013/2 1 Year
RF Cable SUCOFLEX104 SUHNER C-67 2013/2 1 Year
RF Cable SUCOFLEX102EA | SUHNER C-69 2013/2 1 Year
SVSWR - H-19 2013/2 1 Year
Pre-Amplifier 310N SONOMA A-17 2013/4 1 Year
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7.9.4 Test Method and Test Setup (Diagrammatic illustration)
7.9.4.1 Radiated Emission 9 kHz — 30 MHz

The preliminary tests were performed at the measurement distance that specified for compliance
to determine the emission characteristics of the EUT.

The EUT configuration(in X, Y and Z axis), cable configuration and mode of operation were
determined for producing the maximum level of emissions.

This configurations was used for the final tests.

— Side View —
S 3m —
! l
) I
) I
) I
) I
1 I
! I
! |
]
l
1 Loop
: Antenna
:
]
]
|
N
EUT 1.0m
T Measuring
Receiver
O-f]m Table

| Turn Table l/

Reference Plane
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7.9.4.2 Radiated Emission 30 MHz — 1000 MHz

The preliminary tests were performed at the measurement distance that specified for compliance
to determine the emission characteristics of the EUT.

The EUT configuration(in X, Y and Z axis), cable configuration and mode of operation were
determined for producing the maximum level of emissions.

This configurations was used for the final tests.

— Side View —
< 3m —
|
| I
] ! ]
| I
: l
| : Antenna height
: ! im -4m
| |
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7.9.4.3 Radiated Emission above 1 GHz

The preliminary tests were performed at the measurement distance that specified for compliance
to determine the emission characteristics of the EUT.

The EUT configuration(in X, Y and Z axis), cable configuration and mode of operation were
determined for producing the maximum level of emissions.

This configurations was used for the final tests.

— Side View —

Sm  —

Antenna height
Im -4m

Horn Antenna
above 1 GHz

[

EUT

T Measuring

Receiver
0.8m | Taple | |

Turn Table l/

Reference Plane

NOTE

The antenna height is scanned depending on the EUT's size and mounting height.
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7.9.5 Test Data

7.9.5.1 Band-edge Compliance
Test Date : April 24, 2013

Temp.:24°C, Humi:44%

Mode of EUT : TX( 1ch: 2412 MHz, (IEEE 802.11b))
Antenna Polarization : Horizontal

FREW 1 MH= Marker 1 [T1 ]
VBW 3 MH=z 47.87 dBuv/m
Ref 115 dBpvV/m ATt 0 dB SWT 100 ms 2.39000000 10 ZHz
—110
1 C Ly —
1 ek 100 A
MAXH /\\\
2 rvEmlt
//
—50 //
D1 74 di* r
—70
el j
iz 5R dB* Tracet ",J‘
<0 Ty
fonr-Ae gL Y
NPT A FRTTTEY T ey PRT KNI WRNERY
Trace 2 b
40 K T
SVUYY TP TN PUSFRPRY SRR YT AT TR
—a0
FZ
—20 pigmn
Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 1ch: 2412 MHz, (IEEE 802.11b))
Antenna Polarization : Vertical

FEW 1 MH=z= Marker |1
VEBW 2 MHz 47 .77 dBuvV/m
Ref 115 dBpv/m ATt 0 dB SWT 100 ms 2.320000000 GH=z
a a1 T

SO o UDws I

2o0004000 SHz

1 PK [~l0O0 =
- \

2 roe el /
{/

Dl 74 d*

a0
2 BB dB* Trace 1 M\”)J(

PRSI W ITAPTSN FTSTAR WP SUURITTY ARPTPTPY v o e T

L .0 Trace2 : |
I T BT O e MMW«MW‘H‘ el et
—a0
FZ
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Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 11ch: 2462 MHz, IEEE 802.11b))
Antenna Polarization : Horizontal

EBEW 1 MH=z Marker |1 ]
VEW 3 MHz 45.88 dBuV/m
Ref 115 dBpvV/m ATt 0 dB SWT 100 ms 2.483500000 GH=z
larkgqr 2 T2
110 T w7 I
2.483350Q000 CHz
2 RM ::}\
\\
—o0 \
DLl 74 d*
—70 \
B \\
Dz BB dp* Trace T
\v%h}'k L
—-— .
" \‘J«Mummmma PRERY ST RT VATV NVETY TPV YET N NP YR |
P Trace 2
[~ 2l L‘“"‘"-—-——u-» A PR ¥ P PV PP PP VR P P
—a0
—20 1
Center 2.5 GHz 7.5 MHz/ Span 75 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 11ch: 2462 MHz, IEEE 802.11b))
Antenna Polarization : Vertical

FREW 1 MH= Marker |1
VEW 3 MHz 45.21 dBuvV/m
Ref 115 4BpV/m ATt 0 dB SWT 100 ms 2.483500000 GH=z
larkgqr 2 T2
110 T w7 T
Gqood CHz
1RO
2 RM }
\\
—o0 \
i‘-l 4 d
—70 \
el \\
(TSR s
\I% 1 d i Trace 1
-
J S o N WO Y Wt Y BT TTXTA P [T Y M e
a0 o L Trace 2
e s T R s i el P NPT e el DY Wy
—a0
—20 frt-
Center 2.5 GHz 7.5 MHz/ Span 75 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 1ch: 2412 MHz, (IEEE 802.11g))
Antenna Polarization : Horizontal

REW 1 MH=z Marker
VEW 3 MHz .62 dBUV/m
Ref 115 dBpvV/m ATt 0 dB SWT 100 ms 2.32000000 GHz
arkgr 2 T2
110 = L W T WY W AT )]
2.39000Q000 CHz
1 ek 100
MAZH [_/WM
z rrE el \¥i
/
—o0 ,J
Dl Fa g I }
—70 /J/
60 = /
: Trace 1 ]
—o0 A
VT ¥ TR e T TR LTSRS S M /
L a0 Trace 2 1y
A PPV ROTVOIPRC I MBS IR WY e,
—30
FZ
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Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 1ch: 2412 MHz, (IEEE 802.11g))
Antenna Polarization : Vertical

EBEW 1 MH=z Marker 1 [T1 ]
VEW 3 MHz cl.44 dBuV/m
Ref 115 4BpV/m Att 0 dB SWT 100 ms 2.320000000 GH=z
arkgr 2 T2
110 =3 I FRil
SO0 1 GHz

1 BK [F100 [_/JW\

2 rvEmlt
/{

i

| /

fodp* Trace T |
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\IRTFLPE L WS DRI P e AP Ww,,f
., Trace 2 al I..-v‘-"Mi
A Maad ~ A P dat
a0
FZ
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Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 11ch: 2462 MHz, (IEEE 802.11g))
Antenna Polarization : Horizontal

REW 1 MH=z Marker
VEW 3 MHz 59,21 dBuvV/m
Ref 115 4BpV/m ATt 0 dB SWT 100 ms 2.483500000 GH=z
larkgqr 2 T2

T w7 T

2483509000 SHz

100

T MH T v —
e

AL

40 ISR W " : Trace 2
0 [ TG T " . A W
—30
—20 frt-
Center 2.5 GHz 7.5 MHz/ Span 75 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 11ch: 2462 MHz, IEEE 802.11g))
Antenna Polarization : Vertical

FEW 1 MH=z Marker
VEW 3 MHz 5 dBuvV/m
Ref 115 4BpV/m Att 0 dB SWT 100 ms 2.483500000 GH=z
larkgqr 2 T2
—110 ey T w7 I
2.433504000 CHz

100

—al S i P e | 1 Y| WY o Y, | A, T T r——

30

—20 rt-

Center 2.5 GHz 7.5 MHz/ Span 75 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 1ch: 2412 MHz, (IEEE 802.11n))
Antenna Polarization : Horizontal

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Mode of EUT : TX( 1ch: 2412 MHz, (IEEE 802.11n))
Antenna Polarization : Vertical

FREW 1 MH= Marker 1 [T1 ]
VEW 3 MHz 21.72 dBuvV/m
Ref 115 4BpV/m ATt 0 dB SWT 100 ms 2.390000000 GH=z
arkgr 2 T2

110 = T w7 I
2.350000000 GCH=
1 PK [~l0O0
MAZH
2 rvEmlt
—50
ya til 4
—70
&l

Trace 1

ROPPIAEITR P PSR AORT WAL PRR] CTe PR TV

.0 Trace 2
PP — Y W IR | T PV RN, B W e kil
—30
FZ
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Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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Note: The trace 1 is Peak detection. The trace 2 is RMS detection.

Mode of EUT : TX( 11ch: 2462 MHz, (IEEE 802.11n))
Antenna Polarization : Horizontal

RBW 1 MH=z

VEW 3 MHzZ

Ref 115 dBpvV/m ATt 0 dB SWT 100 ms
larkgqr 2 T2
110 T w7 I
2.48350Q000 CHz
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Mode of EUT : TX( 11ch: 2462 MHz, IEEE 802.11n))
Antenna Polarization : Vertical

FREW 1 MH= Marker [rl o]
VEW 3 MHz 54 .24 dBuvV/m
Ref 115 4BpV/m ATt 0 dB SWT 100 ms 2.483500000 GH=z
larkgqr 2 T2
110 = K T w7 I
2.48350Q000 CHz
T
2 R «[ 90
MAZH
—50
—70
&l
—o0
40 o Trace 2
0 T = Te— 1 pury A e o
—30
—20 frt-
Center 2.5 GHz 7.5 MHz/ Span 75 MHz

Note: The trace 1 is Peak detection. The trace 2 is RMS detection.
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7.9.5.2 Other Spurious Emission (9kHz — 30MHz)
Test Date : April 26, 2013
Temp.:24°C, Humi:48%
Mode of EUT : All modes have been investigated and the worst case mode for channel (06ch: 2437MHz /
IEEE802.11b, IEEE802.11g and IEEE802.11n) has been listed.
Results : No spurious emissions in the range 20dB below the limit.

7.9.5.3 Other Spurious Emission (30MHz — 1000MHz)
Mode of EUT : All modes have been investigated and the worst case mode for channel (06ch: 2437MHz /
IEEES802.11b, IEEES802.11g and IEEE802.11n) has been listed.

Test Date: April 26, 2013
Temp.: 24 °C, Humi: 48 %

Frequency Antenna  Cable Meter Readings Limits Results Margin  Remarks
Factor Loss [dB(uV)] [dB(uV/m)] [dB(puVv/m)] [dB]
[MHz]  [dB(1/m)] [dB] Hori. Vert. Hori. Vert.

47.9 12.0 -27.4 27.4 34.6 40.0 12.0 19.2 +20.8 -
112.0 12.0 -26.7 42.5 34.5 43.5 27.8 19.8 +15.7 -
115.1 12.4  -26.7 41.4 31.9 43.5 27.1 17.6 +16.4 _
118.4 12.8 -26.7 38.9 31.8 43.5 25.0 17.9 +18.5 -
121.4 13.1 -26.6 39.0 31.4 43.5 25.5 17.9 +18.0 -
182.2 16.0 -26.1 35.9 31.5 43.5 25.8 21.4 +17.7 -

e Limits

80 T T 1

O Horizontal
_ 70T X Vertical
/é 60 L
e
2 I
% 50 . I
T 40 )
Q
=
g0
220 | e
A ¥ Wt
10 | P-- a
mem Megsurement Sensitivity
O | | | | | | |
30 50 100 300 500 1000
Frequency [MHz]

NOTES

1. Test Distance : 3 m
2. The spectrum was checked from 30 MHz to 1000 MHz.
3. The symbol of “<” means “or less”.
4. The symbol of “>” means “more than”.
5. Calculated result at 112.0 MHz, as the worst point shown on underline:
Antenna Factor + Cable Loss + Meter Reading = 12.0 + -26.7 + 42.5 = 27.8 dB(uV/m)
6. Test receiver setting(s) : CISPR QP 120 kHz (QP : Quasi-Peak)
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7.9.5.4 Other Spurious Emission (Above 1000MHz)
7.9.5.4.1 Mode of TX
7.9.5.4.1.1 IEEE802.11b

Test Date: April 25, 2013
Temp.: 25 °C, Humi: 42 %

Frequency  Antenna  Corr. Meter Readings [dB(1V)] Limits Results Margin Remarks
Factor Factor Horizontal Vertical [dB(uVv/m)] [dB(uVv/m)] [dB]
[MHZ] [dB(Um)]  [dB] PK AVE PK AVE PK  AVE PK AVE
Test condition : Tx Low Ch
4824.0 27.3 -21.1 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.2 <36.2 >+17.8 A/B
12060.0 33.6 -27.1 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.5 <36.5 >+17.5 A/B
19296.0 40.3 -22.9 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.4 <47.4 >+ 6.6 A/B
Test condition : TX Middle Ch
4874.0 27.3 -21.2 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.1 <36.1 >+17.9 A/B
7311.0 29.9 -19.6 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <50.3 <40.3 >+13.7 A/B
12185.0 33.5 -26.9 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.6 <36.6 >+17.4 A/B
19496.0 40.2 -22.8 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.4 <47.4 >+ 6.6 A/B
Test condition : TX High Ch
4924.0 27.3 -21.3 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.0 <36.0 >+18.0 A/B
7386.0 29.9 -19.5 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <50.4 <40.4 >+13.6 A/B
12310.0 33.5 -26.8 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.7 <36.7 >+17.3 A/B
19696.0 40.3 -22.7 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.6 <47.6 >+ 6.4 A/B
22158.0 40.3 -22.0 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <58.3 <48.3 >+ 5.7 A/B

Calculated result at 22158.0 MHz, as the worst point shown on underline:

Antenna Factor = 40.3 dB(1/m)
Corr. Factor = -22.0 dB

+) Meter Reading = <30.0 dBuV)
Result = <48.3 dB[uV/m)

Minimum Margin: 54.0 - <48.3 = >5.7 (dB)

NOTES

1. Test Distance : 3 m

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 20dB Pad Att. - Pre-Amp. Gain [dB] (1.0 - 7.6GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. - Pre-Amp. Gain [dB] (7.6 - 18.0GHz)
Corr. Factor [dB] = Cable Loss - Pre-Amp. Gain [dB] (over 18 GHz)

4. The symbol of “<” means “or less”.

5. The symbol of “>” means “more than”.

6. PK : Peak Detector / AVE : Average Detector

7. Setting of measuring instrument(s) :

Detector Function Resolution B.W. Video B.W. Sweep Time
A Peak 1 MHz 3 MHz AUTO
B RMS 1 MHz 3 MHz AUTO
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7.9.5.4.1.2 TEEES802.11g

Test Date: April 25, 2013
Temp.: 25 °C, Humi: 42 %

Frequency  Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks
Factor Factor Horizontal Vertical [dB(uVv/im)] [dB(uV/m)] [dB]
[MHZ] [dB(Y/m)] [dB] PK AVE PK AVE PK AVE PK AVE

Test condition : Tx Low Ch

4824.0 27.3 -21.1 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.2 <36.2 >+17.8 A/B
12060.0 33.6 -27.1 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.5 <36.5 >+17.5 A/B
19296.0 40.3 -22.9 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.4 <47.4 >+ 6.6 A/B
Test condition : TX Middle Ch
4874.0 27.3 -21.2 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.1 <36.1 >+17.9 A/B
7311.0 29.9 -19.6 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <50.3 <40.3 >+13.7 A/B
12185.0 33.5 -26.9 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.6 <36.6 >+17.4 A/B
19496.0 40.2 -22.8 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.4 <47.4 >+ 6.6 A/B
Test condition : TX High Ch
4924 .0 27.3 -21.3 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.0 <36.0 >+18.0 A/B
7386.0 29.9 -19.5 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <50.4 <40.4 >+13.6 A/B
12310.0 33.5 -26.8 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.7 <36.7 >+17.3 A/B
19696.0 40.3 -22.7 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.6 <47.6 >+ 6.4 A/B
22158.0 40.3 -22.0 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <58.3 <48.3 >+ 5.7 A/B

Calculated result at 22158.0 MHz, as the worst point shown on underline:
Antenna Factor = 40.3 dB(1/m)
Corr. Factor -22.0 dB
+) Meter Reading <30.0 dBuV)
Result = <48.3 dB(uV/m)
Minimum Margin: 54.0 - <48.3 = >5.7 (dB)

NOTES

1. Test Distance : 3 m

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 20dB Pad Att. - Pre-Amp. Gain [dB] (1.0 - 7.6GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. - Pre-Amp. Gain [dB] (7.6 - 18.0GHz)
Corr. Factor [dB] = Cable Loss - Pre-Amp. Gain [dB] (over 18 GHz)

4. The symbol of “<’ means “or less”.

5. The symbol of “>” means “more than”.

6. PK : Peak Detector / AVE : Average Detector

7. Setting of measuring instrument(s) :

Detector Function Resolution B.W. Video B.W. Sweep Time
A Peak 1 MHz 3 MHz AUTO
B RMS 1 MHz 3 MHz AUTO
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7.9.5.4.1.3 IEEE802.11n

Test Date: April 25, 2013
Temp.: 25 °C, Humi: 42 %

Frequency  Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks
Factor Factor Horizontal Vertical [dB(uVv/im)] [dB(uV/m)] [dB]
[MHZ] [dB(Y/m)] [dB] PK AVE PK AVE PK AVE PK AVE

Test condition : Tx Low Ch

4824.0 27.3 -21.1 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.2 <36.2 >+17.8 A/B
12060.0 33.6 -27.1 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.5 <36.5 >+17.5 A/B
19296.0 40.3 -22.9 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.4 <47.4 >+ 6.6 A/B
Test condition : TX Middle Ch
4874.0 27.3 -21.2 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.1 <36.1 >+17.9 A/B
7311.0 29.9 -19.6 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <50.3 <40.3 >+13.7 A/B
12185.0 33.5 -26.9 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.6 <36.6 >+17.4 A/B
19496.0 40.2 -22.8 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.4 <47.4 >+ 6.6 A/B
Test condition : TX High Ch
4924 .0 27.3 -21.3 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.0 <36.0 >+18.0 A/B
7386.0 29.9 -19.5 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <50.4 <40.4 >+13.6 A/B
12310.0 33.5 -26.8 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <46.7 <36.7 >+17.3 A/B
19696.0 40.3 -22.7 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <57.6 <47.6 >+ 6.4 A/B
22158.0 40.3 -22.0 <40.0 <30.0 <40.0 <30.0 74.0 54.0 <58.3 <48.3 >+ 5.7 A/B

Calculated result at 22158.0 MHz, as the worst point shown on underline:
Antenna Factor = 40.3 dB(1/m)
Corr. Factor -22.0 dB
+) Meter Reading <30.0 dBuV)
Result = <48.3 dB(uV/m)
Minimum Margin: 54.0 - <48.3 = >5.7 (dB)

NOTES

1. Test Distance : 3 m

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).

3. The correction factor is shown as follows:
Corr. Factor [dB] = Cable Loss + 20dB Pad Att. - Pre-Amp. Gain [dB] (1.0 - 7.6GHz)
Corr. Factor [dB] = Cable Loss + 10dB Pad Att. - Pre-Amp. Gain [dB] (7.6 - 18.0GHz)
Corr. Factor [dB] = Cable Loss - Pre-Amp. Gain [dB] (over 18 GHz)

4. The symbol of “<’ means “or less”.

5. The symbol of “>” means “more than”.

6. PK : Peak Detector / AVE : Average Detector

7. Setting of measuring instrument(s) :

Detector Function Resolution B.W. Video B.W. Sweep Time
A Peak 1 MHz 3 MHz AUTO
B RMS 1 MHz 3 MHz AUTO
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7.9.5.4.2 Mode of RX

Test Date: April 25, 2013

Temp.: 25 °C, Humi: 42 %

Frequency Antenna  Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks

Factor Factor Horizontal Vertical [dB(uV/m)] [dB(uV/m)] [dB]
[MHz]  [dB@Wm)] [dB] PK AVE PK AVE PK AVE PK AVE

Test condition : RX Middle Ch
2437.0 21.3 -21.8 <40.0 <30.0
4874.0 27.3 -21.5 <40.0 <30.0
7311.0 29.9 -19.9 <40.0 <30.0

<40.0 <30.0
<40.0 <30.0
<40.0 <30.0

74.0 54.0 <39.5 <29.5 >+24.5
74.0 54.0 <45.8 <35.8 >+18.2

74.0 54.0 <50.0 <40.0 >+14.0 A/B

Calculated result at 4874.0 MHz, as the worst point shown on underline:

Antenna Factor = 27.3 dB(I/m)
Corr. Factor = -21.5 dB
+) Meter Reading = <30.0 dB(uV)

Result
Minimum Margin: 54.0 - <35.8 = >14.0 (dB)

<35.8 dB(uV/m)

NOTES
1. Test Distance : 3 m

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).

3. The correction factor is shown as follows:

Corr. Factor [dB] = Cable Loss + 20dB Pad Att. - Pre-Amp. Gain [dB] (1.0 - 7.6GHz)

4. The symbol of “<’ means “or less”.
5. The symbol of “>” means “more than”.
6. PK : Peak Detector / AVE : Average Detector

7. Setting of measuring instrument(s) :

Detector Function Resolution B.W. Video B.W. Sweep Time
A Peak 1 MHz 3 MHz AUTO
B RMS 1 MHz 3 MHz AUTO
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