JAA

Applicant

Address

Products
Model No.
Serial No.

FCCID

Test Standard
Test Results

Date of Test

Sy,

Page 1 of 92

JQA File No. : KL.80160313
Issue Date : August 9, 2016

TEST REPORT

SHARP CORPORATION, Consumer Electronics Company,
Communication Systems Division

2-13-1, Iida Hachihonmatsu, Higashi-Hiroshima City, Hiroshima,
739-0192, Japan

Cellular Phone
SH-01J
004401115830891
004401115830727

APYHRO00240

CFR 47 FCC Rules and Regulations Part 15
Passed

July 22 ~ 30, 2016

Kousei Shibata

8 N\’ 2
\\\\\\\_:/}/i Manager . o
M Japan Quality Assurance Organization
%ﬁP? Lab Accreditation KITA-KANSAI Testing Center
KR VLAC-001-2 SAITO EMC Branch

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

e The test results in this test report was made by using the measuring instruments which are traceable to national
standards of measurement in accordance with ISO/TEC 17025.
e The applicable standard, testing condition and testing method which were used for the tests are based on the

request of the applicant.

The test results presented in this report relate only to the offered test sample.

The contents of this test report cannot be used for the purposes, such as advertisement for consumers.
This test report shall not be reproduced except in full without the written approval of JQA.

VLAC does not approve, certify or warrant the product by this test report.

Technical document No. 23199-1601

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80160313 Issue Date : August 9, 2016
JEA Model No.  : SH-01J FCCID  : APYHRO00240

Standard : CFR 47 FCC Rules and Regulations Part 15

Page 2 of 92
TABLE OF CONTENTS

Page
1 Description of the Equipment Under TeSt .............uuuvvereeieeeeieeeieeieeeeeieeeeeeeeeeeeeeeeeeeeeeeeeeee e 3
2 Summary of Test RESULLS .........cooiiiiiiiiiiii e e e e e e e e et e e e e e e e eeeaeans 4
3 TESE PrOCEAUTE. .......uiviiiiiiiiiiiiiiiiiiiiieeeeeee et e eeeeeeeeeeeeeeeeeeeeeeeeeeaaaaeeateaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaeaaes 5
4 TS TUOCATION ... .uvviiiiiiiiiiiiiiiiiiiieeeeee et e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeaeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaens 5
5 Recognition of Test Laboratory ..........ccoovvviiiiiiiiiiiiiiiie ettt e e et e e e e e e e eaarreeeaaeeas 5
6 DeSCrIPEION OFf TOSE SEEUD ..vvvvvvveeeieieeieeeeeeeeeee ettt e e e e e e e e e e e e e e e e e 6
7 Test REQUITEIMEIITS .......oooiiiiiiiiiee et e et ee e e e e e e e e e ee e e e e e e e e e e aaeaeeeeeeeeerarrnees 9

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

M - indicates that the listed condition, standard or equipment is applicable for this report.
[0 - 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

© ©® =N >

11.

12.
13.
14.
15.
16.

17.

Manufacturer SHARP CORPORATION, Consumer Electronics Company,
Communication Systems Division
2-13-1, Iida Hachihonmatsu, Higashi-Hiroshima City, Hiroshima,
739-0192, Japan

Products Cellular Phone

Model No. SH-01J

Serial No. 004401115830891
004401115830727

Product Type

Date of Manufacture
Power Rating
Grounding

Transmitting Frequency

Receiving Frequency

Max. RF Output Power

Antenna Type

Pre-production

June, 2016

4.0VDC (Lithium-ion Battery SH44 1800mAh)
None

WLAN: 2412.0 MHz(01CH) —2462.0MHz(11CH)
Bluetooth LE: 2402.0 MHz(00CH) — 2480.0MHz(39CH)

WLAN: 2412.0 MHz(01CH) —2462.0MHz(11CH)
Bluetooth LE: 2402.0 MHz(00CH) — 2480.0MHz(39CH)

17.94 dBm(Measure Value of IEEE802.11b)
21.25 dBm(Measure Value of IEEE802.11g)
20.35 dBm(Measure Value of IEEES802.11n)
5.53 dBm(Measure Value of Bluetooth LE)

Inverted-L Type Antenna (Integral)

Antenna Gain 0 dB1
Category DTS
EUT Authorization Certification

Received Date of EUT

Channel Plan
WLAN:

July 20, 2016

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)

Bluetooth Low Energy Mode:

The carrier spacing is 2 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) = 2402.0 + 2*n

Receiving Frequency (in MHz) = 2402.0 + 2*n
where, n : channel number (0 <n < 39)
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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.

M - The test result was passed for the test requirements of the applied standard.
[0 - The test result was failed for the test requirements of the applied standard.

[0 - 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:
[
° /‘%%p‘h ( fﬁé’u.;m P
Shigeru Kinoshita Shigeru Osawa
Assistant Manager Deputy Manager
JQA KITA-KANSAI Testing Center JQA KITA-KANSAI Testing Center
SAITO EMC Branch SAITO EMC Branch
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3  Test Procedure
Test Requirements : §15.247, §15.207 and §15.209

Test Procedure : ANSI C63.10-2013
Testing unlicensed wireless devices.

KDB 558074 D01
DTS Meas Guidance v03r05: April 8, 2016.

KDB937606 (Publication Date: October 10, 2014)
Test Site Requirements for Part 15 and 18 Devices Operating Below 30MHz.

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, 2018)

VCCI Registration No. @ A-0002 (Expiry date : March 30, 2018)

BSMI Registration No. @ SL2-IS-E-6006, SL2-IN-E-6006, SL2-R1/R2-E-6006, SL2-A1-E-6006
(Expiry date : September 14, 2016)

IC Registration No. © 2079E-3, 2079E-4 (Expiry date : July 16, 2017)

Accredited as conformity assessment body for Japan electrical appliances and material law by METL.
(Expiry date : February 22, 2019)
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6  Description of Test Setup
6.1 Test Configuration
The equipment under test (EUT) consists of
Item Manufacturer Model No. | Serial No. FCC ID
004401115830891 *1)
A llular Ph h H-01 APYHRO0024
Cellular Phone Sharp SH-01J 004401115830727 *2) 000240
B | AC Adapter Fujitsu 05 XEA N/A
Corporation
C | Stereo Handsfree Sharp SHLDL1 N/A
D | Conversion Cable | NTT docomo 02 N/A

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

The auxiliary equipment used for testing :

None
Type of Cable:
N Descrintion Identification | Connector Cable Ferrite | Length
0. | TescHptio (Manu. etc.) Shielded | Shielded | Core (m)
1 | USB conversion cable - NO YES 1.2
9 Handsfrfae Cable (Including NO NO L6
Conversion cable)

Technical document No. 23199-1601 JAPAN QUALITY ASSURANCE ORGANIZATION
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6.2 Test Arrangement (Drawings)

a) Single Unit

b) AC Adapter used

B

120VAC 60Hz

¢) Earphone used

2(D)

I ! Ferrite Core

JAPAN QUALITY ASSURANCE ORGANIZATION
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6.3 Operating Condition

Power Supply Voltage : 4.0 VDC (for Battery)
120 VAC, 60 Hz (For AC Adapter)

Transmitting/Receiving

WLAN:
Transmitting frequency : 2412.0 MHz(1CH) — 2462.0 MHz(11CH)
Receiver frequency : 2412.0 MHz(1CH) — 2462.0 MHz(11CH)

Bluetooth Low Energy Mode(Bluetooth 4.0 + EDR + LE):
Transmitting frequency : 2402.0 MHz(0CH) — 2480.0 MHz(39CH)
Receiver frequency : 2402.0 MHz(0CH) — 2480.0 MHz(39CH)

Modulation Type

1. 802.11b : DSSS

2.802.11g : OFDM

3.802.11n : OFDM

4. LE Packet (Modulation Type : GFSK)

Other Clock Frequency
19.2MHz, 27MHz, 27.12MHz

The tests were performed in the following worst condition.

Mode Condition
IEEES802.11b 11 Mbps
TEEE802.11g 24 Mbps
IEEE802.11n MCS2 (19.5 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.

The test were carried out using the following test program supplied by applicant;
- Software Name: SH-01J_WLAN_BT Manual test mode operation
- Software Version: -- (Dated 2016/07/12)
- Storage Location: Controller PC(supplied by applicant)

Technical document No. 23199-1601 JAPAN QUALITY ASSURANCE ORGANIZATION
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7  Test Requirements
7.0 Summary of the Test Results
Test Item FCC Specification Reference of the Results Remarks
Test Report
Antenna Requirement Section 15.203 Section 1.12 Passed
Channel Separation Section 15.247(a)(1) -
Minimum Hopping Channel | Section 15.247(a)(1)(ii)
Occupied Bandwidth Section 15.247(a)(2) Section 7.3 Passed
Dwell Time Section 15.247(a)(1)(ii) - -
Peak Output Power Section 15.247(b)(3) Section 7.5 Passed
(Conduction)
Peak Power Density Section 15.247(e) Section 7.6 Passed
(Conduction)
Spurious Emissions Section 15.247(d) Section 7.7 Passed
(Conduction)
AC Powerline Conducted Section 15.207 Section 7.8 Passed
Emission
Radiated Emission Section 15.247(d) Section 7.9 Passed

. JAPAN QUALITY ASSURANCE ORGANIZATION
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JQA File No. : KIL80160313
Model No. :SH-01J
Standard

Issue Date : August 9, 2016
FCCID : APYHRO00240

: CFR 47 FCC Rules and Regulations Part 15

7.1 Channel Separation

[ - Applicable [ O - Tested.
M - Not Applicable

For the requirements,

Remarks :

Page 10 of 92

[ - Not tested by applicant request. |

7.2 Minimum Hopping Channel

[ - Applicable [ O - Tested.
M - Not Applicable

For the requirements,

Remarks :

[ - Not tested by applicant request. |

7.3  Occupied Bandwidth

M - Applicable [ M - Tested.
[0 - Not Applicable

For the requirements,

7.3.1 Test Results

For the standard, M - Passed (1 - Failed
The 99% Bandwidth of IEEE802.11b is
The 99% Bandwidth of IEEE802.11g is
The 99% Bandwidth of IEEE802.11n is

The 99% Bandwidth of Bluetooth LE is
The 6dB Bandwidth of IEEE802.11b is
The 6dB Bandwidth of IEEE802.11g is

The 6dB Bandwidth of IEEE802.11n is
The 6dB Bandwidth of Bluetooth LE is

Uncertainty of Measurement Results

Remarks :

[ - Not tested by applicant request. |

1 - Not judged

12.874
16.473

17.665

1091.2

8.645

16.521
17.713
684.3

MHz at 2462.0 MHz
MHz at 2412.0 MHz
MHz at 2437.0 MHz
kHz at 2402/2440 MHz
MHz at 2462.0 MHz
MHz at 2412.0 MHz
MHz at 2437.0 MHz
kHz at 2440.0 MHz

+£0.9 %(20)

JAPAN QUALITY ASSURANCE ORGANIZATION
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7.3.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 54A-10 W5675 (D-28) Weinschel 2016/08/16
RF Cable SUCOFLEX102 14253/2 (C-52) HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.

7.3.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum
EUT Attenuator P
Analyzer
The setting of the spectrum analyzer are shown as follows:

WLAN Bluetooth
Res. Bandwidth 100 kHz 100 kHz
\Video Bandwidth 300 kHz 300 kHz

Span 30 MHz 3 MHz

Sweep Time AUTO AUTO
Trace Maxhold Maxhold

. JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1601
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JQA Tile No.

Standard

: KLL80160313 Issue Date : August 9, 2016
:SH-01J FCCID : APYHRO00240
: CFR 47 FCC Rules and Regulations Part 15

7.3.4 Test Data

Mode of EUT : WLAN

Page 12 of 92

Test Date :July 23, 2016
Temp.:27°C, Humi:59%

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.

1) IEEE 802.11b

Mini -6dB
Channel | Freduency | 99% Bandwidth | -6dBc Bandwidth lgzzgm. ith ¢
w1
MH MH MH
(MHz) (MHz) (MHz) Limit (kHz)
01 2412.0 12.733 8.408 500
06 2437.0 12.760 8.306 500
11 2462.0 12.874 8.645 500
Low Channel
- Agilent R T
Mkrl 2,412 B8 GHz
Ref 18 dBm #Atten 20 dB -4.34 dBm
#Peak I
Log 5
1@
dB/ & &
LgAw
Ml 52
Center 2.412 86 GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
12.7326 MHz X dB 600 o
Transmit Freq Error  -14.486 kHz
Occupied Bandwidth 3.408 MHz

JAPAN QUALITY ASSURANCE ORGANIZATION
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Middle Channel

¥ Agilent R T
Ref 16 dBm #Atten 20 dB
#Peak
Log
1@ N Wwwwn L
dB/ ol e
7 g
M‘J/ Ml
R =i
‘“\wkuﬂ"

LgAw
ML §2
Center 2.437 86 GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

12.7604 MHz ® dB -6.00 dB
Transmit Freq Error  -22.216 kHz
Occupied Bandwidth 3.306 MHz

High Channel
- Agilent RL
Ref 16 dBm #Atten 20 dB
#Peak
Log
16 U easa b e T
4B/ o e
wﬂﬁf \\%
-
[ e

LgAw
ML §2
Center 2.462 BB GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

12.8743 MHz ® dB -6.00 dB

Transmit Freq Error  -15.834 kHz
Occupied Bandwidth 3.645 MHz

Technical document No. 23199-1601 JAPAN QUALITY ASSURANCE ORGANIZATION
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2) IEEE 802.11g
Mini -6dB
Channel Frequency 99% Bandwidth -6dBc Bandwidth lgzllzm. dfh ¢
wi
(MHz) (MHz) (MHz) Limit (kHz)
01 2412.0 16.473 16.521 500
06 2437.0 16.467 16.494 500
11 2462.0 16.464 16.489 500
Low Channel
- Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
18
dB/ _>¢ °<_
LaRy
ML 52
Center 2.412 86 GHz Span 38 MHz

#Res BH 100 kHz
Occupied Bandwidth

+VBW 308 kHz

16.4732 MHz
Transmit Freq Error  -5.148 kHz
Occupied Bandwidth 16.521 MHz

Sweep 2,867 ms (1081 pts)

Occ BH % Pur 99.08 ¥
xdB -6.00 4B

Technical document No. 23199-1601
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Middle Channel
¥ Agilent R T
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
dB/ _}WWWMW Mnm%&vwﬂft<_
e e
sttt o -
W]
LgAw
Ml 52
Center 2.437 86 GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
16.4668 MHz ® dB -6.00 dB
Transmit Freq Error  -11.14%9 kHz
Occupied Bandwidth 16.494 MHz
High Channel
- Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
M h‘\.\
. M}.».M” \'\J‘m
T ]
LgAw
Ml 52
Center 2.462 BB GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
16.4637 MHz ® dB -6.00 dB
Transmit Freq Error  -11.978 kHz
Occupied Bandwidth 16.489 MHz

Technical document No. 23199-1601
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3) IEEE 802.11n

Mini -6dB
Channel Frequency 99% Bandwidth -6dBc Bandwidth lgzllzm. dfh ¢
wi
MH MH MH
(MHz) (MHz) (MHz) Limit (kHz)
01 2412.0 17.663 17.673 500
06 2437.0 17.665 17.713 500
11 2462.0 17.642 17.648 500
Low Channel
- Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
dB/ S & e
LgAw
Ml 52
Center 2.412 86 GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2.867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
17.6627 MHz ® dB -6.00 dB

Transmit Freq Error  -5.201 kHz
Occupied Bandwidth 17.673 MHz

Technical document No. 23199-1601 JAPAN QUALITY ASSURANCE ORGANIZATION
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Middle Channel
¥ Agilent RL
Ref 18 dBm #Atten 28 dB
#Peak
Log
16
dB/ _, Pt Ao sadionn | ocdbaplepalbor oo 8
Jﬂw
[Trrd T W
LgAw
M1 52
Center 2.437 86 GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
17.6652 MHz ® dB -6.00 dB
Transmit Freq Error  -9.588 kHz
Occupied Bandwidth 17.713 MHz
High Channel
- Agilent R T
Ref 18 dBm #Atten 28 dB
#Peak
Log
16
dB/ s froslmmbondonpdisctnfiogadinn | paalbraflpeSipnedioodiomcdvnnt} ¢
,.J“’r lh“«..
A"ﬁrp
T )
LgAw
M1 52
Center 2.462 BB GHz Span 38 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 2,867 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
17.6419 MHz ® dB -6.00 dB
Transmit Freq Error  -5.164 kHz
Occupied Bandwidth 17.648 MHz

JAPAN QUALITY ASSURANCE ORGANIZATION
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Mode of EUT : Bluetooth Low Energy
Test Date :July 25, 2016
Temp.:27°C, Humi:62%
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.

4) Packet Setting : LE (Modulation type : GFSK)

Mini -6dB
Frequency 99% Bandwidth -6dBc Bandwidth mlmum‘ 6dBe
Channel (MHz) (kHz) (kHz) Bandwidth
z z z Limit (kHz)
00 2402.0 1091.2 679.9 500
19 2440.0 1091.2 684.3 500
39 2480.0 1090.8 677.0 500
Packet Setting : LE (Modulation type : GFSK)
Low Channel

- Agilent RL

Ref 18 dBm #Atten 20 dB

#Peak

Log

1@

B/ o =3 = o

LgAw

Ml 52

Center 2.402 B08 GHz Span 3 MHz

#Res BHW 1608 kHz #BH 300 kHz Sweep 1 ms (1081 pts)

Occupied Bandwidth Occ BH % Pur  99.00 7

1.9912 MH= XxdB -6.08 dB

Transmit Freq Error 5,878 kHz
Occupied Bandwidth 679,861 kHz

. JAPAN QUALITY ASSURANCE ORGANIZATION
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Middle Channel
# Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
dB/ o e
P

/"“"""\N_'I l"""‘""’*"ww
LgAw
Ml 52
Center 2.440 008 GHz Span 3 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 1 ms (101 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.9912 MH= % dB -6.00 dB
Transmit Freq Error  5.148 kHz
Occupied Bandwidth 684,256 kHz
High Channel
- Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@ el (N ) =
dB/ (9/"_}/ \\'\mo
-—-v’r(r \W
- o

W b"\MﬂJ"\\I\M
LgAw
Ml 52
Center 2.480 B0 GHz Span 3 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 1 ms (101 prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.7998 MH= % dB -6.00 dB

Transmit Freq Error  5.778 kHz
Occupied Bandwidth 676.965 kHz

Technical document No. 23199-1601
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7.4 Dwell Time

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

Remarks :

7.5 Peak Output Power(Conduction)

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.5.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged

Peak Output Power of IEEE802.11b is 17.94 dBm at 2437.0  MHz
Peak Output Power of IEEE802.11¢ is 21.25 dBm at 2437.0  MHz
Peak Output Power of IEEE802.11n is 20.35 dBm at 2437.0  MHz
Peak Output Power of Bluetooth LE is 5.563 dBm at 2402.0 MHz
Uncertainty of Measurement Results +0.9 dB(20)
Remarks :

Technical document No. 23199-1601 JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No. : KL80160313 Issue Date : August 9, 2016
JEA Model No.  : SH-01J FCCID  : APYHRO00240

Standard : CFR 47 FCC Rules and Regulations Part 15

Page 21 of 92

7.5.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
Power Meter N1911A 83]?);5)100291 Agilent 2017/07/10
Power Sensor N1921A %Sgif 10470 Agilent 2017/07/10
Attenuator 54A-10 W5675 (D-28) Weinschel 2016/08/16
RF Cable SUCOFLEX102 14253/2 (C-52) HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.

7.5.83 Test Method and Test Setup (Diagrammatic illustration)

The Conducted RF Power Output was measured with a power meter, one attenuator and a short, low
loss cable.

Power
Meter

EUT Attenuator
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7.5.4 Test Data

1) IEEE 802.11b

Data Rate : 11Mbps
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Test Date: July 22, 2016

Temp.: 27 °C, Humi: 53 %

Trans mitting Fre que ncy Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.39 7.30 17.69 58.75 30.00 +12.31
06 2437 10.41 7.53 17.94 62.23 30.00 +12.06
11 2462 10.42 7.44 17.86 61.09 30.00 +12.14

Correction Factor =
+) Meter Reading =

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

10.41 dB
7.53 dBm

Result =
Minimum Margin: 30.00 - 17.94 = 12.06 (dB)

17.94 dBm = 62.23 mW

NOTES

2. Setting of measuring instrument(s) :

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

Detector Function Video B.W.
Peak OFF
CH [MHz]
06 2437
Rate Meter Reading Remark
[dBm]
1Mbps 7.43
2Mbps 7.52
5.5Mbps 7.51
11Mbps 7.53 *

* : Worst Rate

All comparison were performed on the same measurement condition.
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2) IEEE 802.11g

Data Rate : 24Mbps
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Test Date: July 22, 2016
Temp.: 27 °C, Humi: 53 %

Trans mitting Fre que ncy Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.39 10.74 21.13 129.72 30.00 + 8.87
06 2437 10.41 10.84 21.25 133.35 30.00 + 8.75
11 2462 10.42 10.60 21.02 126.47 30.00 + 8.98

Correction Factor
+) Meter Reading =

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

10.41 dB
10.84 dBm

Result =

Minimum Margin: 30.00 - 21.25 = 8.75 (dB)

21.25 dBm = 133.35 mW

NOTES

2. Setting of measuring instrument(s) :

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

Detector Function Video B.W.
Peak OFF
CH [MHz]
06 2437
Rate Meter Reading Remark
[dBm]
6Mbps 10.49
9Mbps 10.61
12Mbps 10.73
18Mbps 10.70
24Mbps 10.84 *
36Mbps 10.69
48Mbps 10.67
54Mbps 10.76

* : Worst Rate

All comparison were performed on the same measurement condition.
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3) IEEE 802.11n
Test Date: July 22, 2016
Data Rate : MCS2 Temp.: 27 °C, Humi: 53 %
Trans mitting Fre que ncy Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.39 9.76 20.15 103.51 30.00 + 9.85
06 2437 10.41 9.94 20.35 108.39 30.00 + 9.65
11 2462 10.42 9.85 20.27 106.41 30.00 + 9.73

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

Correction Factor = 10.41 dB
+) Meter Reading = 9.94 dBm
Result = 20.35 dBm = 108.39 mW

Minimum Margin: 30.00 - 20.35 = 9.65 (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 [MHZz]
06 2437
Rate Meter Reading Remark
[dBm]
MCSO 9.49
MCS1 9.72
MCS2 9.94 *
MCS3 9.86
MCS4 9.71
MCS5 9.77
MCS6 9.83
MCS7 9.81

*: Worst Rate
All comparison were performed on the same measurement condition.
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4) Bluetooth LE(Modulation type : GFSK)
Test Date: July 22, 2016
Temp.: 27 °C, Humi: 53 %
Trans mitting Fre que ncy Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
00 2402 10.39 -4.86 5.53 3.57 30.00 +24.47
19 2440 10.42 -4.96 5.46 3.52 30.00 +24.54
39 2480 10.43 -5.20 5.23 3.33 30.00 +24.77

Correction Factor
+) Meter Reading

Calculated result at 2402.000 MHz, as the worst point shown on underline:

10.39 dB
-4.86 dBm

Result
Minimum Margin: 30.00 - 5.53 = 24.47 (dB)

553 dBm = 3.57mW

NOTES

2. Setting of measuring instrument(s) :

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

Detector Function

Video B.W.

Peak

Off
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7.6 Peak Power Density(Conduction)

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.6.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged

Peak Power Density of IEEE802.11b is 2.32 dBm at 2462.0 MHz
Peak Power Density of IEEE802.11g is -4.68 dBm at 2437.0  MHz
Peak Power Density of IEEE802.11n is -7.35 dBm at 2462.0 MHz
Peak Power Density of Bluetooth LE is 1.65 dBm at 2402.0 MHz
Uncertainty of Measurement Results +1.7 dB(20)
Remarks :

7.6.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 54A-10 W5675 (D-28) Weinschel 2016/08/16
RF Cable SUCOFLEX102 14253/2 (C-52) HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.

7.6.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum

EUT Attenuator

Analyzer
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7.6.4 Test Data
1) IEEE 802.11b
Test Date: July 23, 2016
Data Rate : 11Mbps Temp.: 27 °C, Humi: 59 %
Transmitting Fre quency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.39 -8.30 2.09 1.62 8.00 + 5.91
06 2437 10.41 -8.35 2.06 1.61 8.00 + 5.94
11 2462 10.42 -8.10 2.32 1.71 8.00 + 5.68

Calculated result at 2462.000 MHz, as the worst point shown on underline:

Correction Factor = 10.42 dB
+) Meter Reading = -8.10 dBm
Result = 2.32 dBm = 1.71 mW

Minimum Margin: 8.00 - 2.32 = 5.68 (dB)

NOTES

1. The peak power density complied with the limit using 30 kHz resolution bandwidth of Spectrum Analyzer.
2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

3. Setting of measuring instrument(s) :

Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
# Agilent RL % Agilent RL

Mkrl 2.412 13 GHz Mkrl 2.436 45 GHz
Ref 18 dBm #Atten 20 dB —3.30 dBm Ref 18 dBm #Atten 20 dB -8.35 dBm
#Peak #Peak
Log Log
18 18
B/ o B/ o

I T
P | [ e " "
2T T, oo T,
o " ¢ "
LaAy J«’w \h. LaAy )“'A M\‘
ML 52 j{ N'\ ML 52 w“/ \\
53 Fsf¥ W53 Fsf K
AA AA
£t £(t
FTun FTun
Snp Swp
Center 2.412 80 GHz Span 28 MHz Center 2.437 80 GHz Span 2@ MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts) #Res BHW 38 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
# Agilent RL

Mkrl 2.461 22 GHz
Ref 18 dBm #Atten 20 dB -3.18 dBm
#Peak
Log
18 .
B/ b

» u ot
M}M MWNM
r K
LaRy / "“u
ML sz f“' \“"\.
33 FS N
AA

£0F):
FTun
Swp
Center 2.462 80 GHz Span 2@ MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
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2) IEEE 802.11g
Test Date: July 23, 2016
Data Rate : 18Mbps Temp.: 27 °C, Humi: 59 %
Transmitting Fre quency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.39 -15.94 -5.55 0.28 8.00 +13.55
06 2437 10.41 -15.09 -4.68 0.34 8.00 +12.68
11 2462 10.42 -15.38 -4.96 0.32 8.00 +12.96
Calculated result at 2437.000 MHz, as the worst point shown on underline:
Correction Factor = 10.41 dB
+) Meter Reading = -15.09 dBm
Result = -4.68 dBm = 0.34 mW
Minimum Margin: 8.00 - -4.68 = 12.68 (dB)
NOTES
1. The peak power density complied with the limit using 30 kHz resolution bandwidth of Spectrum Analyzer.
2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.
3. Setting of measuring instrument(s) :
Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
# Agilent RL # Agilent RL
Mkrl 2.419 58 GHz Mkrl 2.431 99 GHz
Ref 1@ dBm #Htten 20 dB -15.94 dBm Ref 18 dBm #Htten 20 dB -15.09 dBm
#Peak #Peak
Log Log
16 16
dB/ dB/
T 1
fmhm NAAAAAAL A A A 20 |5kl Ak hAR A A, D Mg '\MXM AR MATA KA | ARAARALRARAS AR AR 0
L B R - ey Yy Ry T A N AR ey Y T Y e Ty e e ey
. \ / M |
..w‘” ‘ V]‘M M‘"’ | %n
Lafv Ly | Lot -
Ml 52 Ml 52
53 FS 53 FS
AA AA
£t £0f):
FTun FTun
Swp Snp
Center 2.412 80 GHz Span 28 MHz Center 2.437 80 GHz Span 2@ MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts) #Res BH 38 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
# Agilent RL
Mkrl 2.458 21 GHz
Ref 1@ dBm #Htten 20 dB -15.38 dBm
#Peak
Log
16
dB/
1
AL ARABALARARARR (b adan b | b as it ANARA R AN E AR A AN
R AR LR R A TR RN AN RS R LR A N AN
W"{ L'M
LaAw Lo "
Ml 52
53 FS
AA
£0£):
FTun
Swp
Center 2.462 80 GHz Span 2@ MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
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3) IEEE 802.11n
Test Date: July 23, 2016
Data Rate : MCS2 Temp.: 27 °C, Humi: 59 %
Transmitting Fre quency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.39 -17.83 -7.44 0.18 8.00 +15.44
06 2437 10.41 -17.85 -7.44 0.18 8.00 +15.44
11 2462 10.42 -17.77 -7.35 0.18 8.00 +15.35

Calculated result at 2462.000 MHz, as the worst point shown on underline:

Minimum Margin: 8.00 - -7.35 = 15.35 (dB)

Correction Factor = 10.42 dB
+) Meter Reading = -17.77 dBm
Result = -7.35 dBm = 0.18 mW

NOTES

3. Setting of measuring instrument(s) :

1. The peak power density complied with the limit using 30 kHz resolution bandwidth of Spectrum Analyzer.
2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
# Agilent RL % Agilent RL
Mkrl 2.464 §2 GHz Mkrl 2.442 B9 GHz
Ref 18 dBm #Atten 20 dB -17.83 dBm Ref 19 dBm #Atten 20 dB -17.85 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
1 1
4 l\?lll‘ e A d Nl P ) PR} Aol dn o b AR A A i hal FErt Tl a? FEW )
[W TV IV VTVY W WWV\J VIREVYRVYY YWY /‘W A R T T (‘NWYWW‘J WV TV
Lafhy :J‘ﬂ h\m Lafty .pﬁﬂ M“
ML 2 ML $2
33 FS 33 FS
AA AA
£t £(t
FTun FTun
Snp Swp
Center 2.412 80 GHz Span 28 MHz Center 2.437 80 GHz Span 2@ MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts) #Res BH 38 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
# Agilent RL
Mkrl 2.455 74 GHz
Ref 18 dBm #Atten 20 dB -17.77 dBm
#Peak
Log
18
dB/
1
n lnlll? ARA AL A s d s, o F W Pl S hdab sl g FES
[w R T e R R TR R
Lafv Ly ]t\"\,ln
ML 2
33 FS
AA
£0F):
FTun
Swp
Center 2.462 80 GHz Span 2@ MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
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4) Bluetooth LE(Modulation type : GFSK)

Test Date: July 25, 2016
Temp.: 27 °C, Humi: 62 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHZz] [dB] [dBm] [dBm] [mW] [dBm] [dB]
00 2402 10.39 -8.74 1.65 1.46 8.00 + 6.35
19 2440 10.42 -8.82 1.60 1.45 8.00 + 6.40
39 2480 10.43 -9.11 1.32 1.36 8.00 + 6.68

Calculated result at 2402.000 MHz, as the worst point shown on underline:

Correction Factor = 10.39 dB
+) Meter Reading = -8.74 dBm
Result = 1.65 dBm = 1.46 mW

Minimum Margin: 8.00 - 1.65 = 6.35 (dB)

NOTES

1. The peak power density complied with the limit using 30 kHz resolution bandwidth of Spectrum Analyzer.
2. The correction factor shows the attenuation pad loss including the short, low loss cable or adapter.

3. Setting of measuring instrument(s) :

Detector Function RES B.W. Video B.W.
Peak 30kHz 100kHz
# Agilent RL % Agilent RL

Mkrl 2.4682 @@5 GHz Mkrl 2.446 @@5 GHz
Ref 1@ dBm #Htten 20 dB -3.74 dBm Ref 18 dBm #Htten 20 dB -3.82 dBm
#Peak #Peak
Log Log
16 16
dB/ dB/

LaAy / \,1 LaAy / H
W i
m sz %\f W M os2 M\j W
53 F3 ﬁf ¢ \ 53 F3 J“ \
= =
£0F): Pl i £0F):
50k Lt N 350k ™ V\Ww

Swp W \,.“\f”‘w..q Swp [y ! Ve, |
Center 2.462 @06 GHz Span 5 MHz Center 2.4408 @06 GHz Span 5 MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (1001 pts) #Res BH 38 kHz #YBH 160 kHz #Sweep 100 ms (1001 pts)_
# Agilent RL
Mkrl 2.480 @083 GHz
Ref 1@ dBm #Htten 20 dB -9.11 dBm
#Peak
Log
18
dB/

kf\

Lafy / \1
ML 52 ;f %\f UW
! / \

F50k At

Swp W ‘WM‘”\W
Center 2.480 @06 GHz Span 5 MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (1001 pts)_
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7.7 Spurious Emissions(Conduction)

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.7.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged
Uncertainty of Measurement Results 9kHz -1 GHz +1.4 dB(20)
1 GHz - 18 GHz +1.7  dB(20)
18 GHz — 40 GHz +2.3  dB(20)
Remarks :

7.7.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
44 .
Spectrum Analyzer E4446A PAS-39)3 00388 Agilent 2016/08/11
Attenuator 54A-10 W5675 (D-28) Weinschel 2016/08/16
RF Cable SUCOFLEX102 14253/2 (C-52) | HUBER+SUHNER | 2016/08/16

NOTE : The calibration interval of the above test instruments is 12 months.

7.7.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum
EUT Attenuator PeCH
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

. JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1601



JAA

JQA File No.
Model No.
Standard

- KLL80160313
:SH-01J

Issue Date : August 9, 2016

FCCID

: CFR 47 FCC Rules and Regulations Part 15

: APYHRO00240

7.7.4 Test Data

1) IEEE 802.11b

Low Channel
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Test Date :July 23, 2016

Temp.:27°C, Humi:59%

Agllent RL Agllent RL
Mkrl $19.9 MHz Mkrl 13.856 GHz
Ref 18 dBm #Atten 20 dB —70.79 dBm Ref 18 dBm #Atten 20 dB —62.35 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
554.2 554.2 1
m 1 m Ll o
LaRy . 1 . o ey Y & LaRy www%% "‘%
M 52 M 52 | |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe ¥ i finplitude
1 1y Freq 919.5 MHz -78.75 dEm 1 1y Freq 13.856 GHz -62.35 dEm
Agilent RL # Agilent RL
Mkrl 2.411 GHz Mkrl 15.478@ GHz
Ref 18 dBm #Atten 20 dB —4.11 dBm Ref 18 dBm #Atten 20 dB —62.86 dBm
#Peak #Peak
Log 5 Log
18 18
dB/ dB/
Dl Dl
554.2 “ 554.2 1
m m
gy AN L pomnt P ey WWMMM“M
M 52 | M 52 | | | | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i finplitude
1 1y Freq 2,411 BHz -4.11 dBm 1 1y Freq 15.478 GHz -62.86 dEm
Agilent RL # Agilent RL
Mkrl 7.981 GHz Mkrl 24.978@ GHz
Ref 18 dBm #Atten 20 dB —64.42 dBm Ref 18 dBm #Atten 20 dB —61.88 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
—24.2 . —24.2 1
dBm dBm m yreery
Lofiy bk »--Tm i MWHW Lafv W%W e
M s \ | M sz \ | \
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
1 1y Freq 7.9681 GHz -64.42 dEm 1 1y Freq 24.978 GHz -61.68 dEm
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Middle Channel
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Agilent RL # Agilent RL
Mkrl 252.3 MHz Mkrl 14.397 GHz
Ref 18 dBm #Atten 20 dB —70.76 dBm Ref 18 dBm #Atten 20 dB —62.84 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-23.9 -23.9 1
dBm 1 dBm ) T ; " <
LaAy % o T LaAy e S —
|
M 52 | M 52
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i finplitude
Freq 252.3 MHz -78.76 dEm 1 Freq 14.387 GHz -62.84 dEm
Agilent RL Agilent RL
Mkrl 2.438 GHz Mkrl 15.176 GHz
Ref 18 dBm #Atten 20 dB -3.81 dBm Ref 18 dBm #Atten 20 dB —61.88 dBm
#Peak R #Peak
Log Log
18 18
dB/ dB/
Dl Dl
553.9 553.9 1
m [ o T ; _—
Lafy P " Pt | oy —%&ﬂﬂuw
M 52 M 52 | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
Freq 2,438 BHz -3.81 dBm 1 Freq 15.176 GHz -61.66 dEm
Agilent RL # Agilent RL
Mkrl 7.831 GHz Mkrl 24.988 GHz
Ref 18 dBm #Atten 20 dB —64.84 dBm Ref 18 dBm #Atten 20 dB -59.85 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-23.9 . 239
dBm - dBm ] N I— ; A
Lafy WW WW Loy [ —
M 52 | | | | M S2
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
Freq 7.831 BHz -64.84 dEm 1 Freq 24.988 BHz 55,65 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 7127 MHz Mkrl 13.581 GHz
Ref 1@ dBm #Htten 20 dB —79.83 dBm Ref 18 dBm #Htten 20 dB -62.32 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-23.3 -23.3 1
dBm Y dBm ; . N Ap— TV PR
Lafu S A _ _ | Lafw MW .
M 52 M 52 | |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W Fxis Anplitude Marker  Trace Type W fcis Anplitude
Freg 712.7 MHz -70.83 dEm 1 Freg 13.581 GHz -62.32 dEm
Agilent RL Agilent RL
Mkrl 2.462 GHz Mkrl 15.346 GHz
Ref 1@ dBm #Htten 20 dB -3.23 dBm Ref 1@ dBm #Htten 20 dB -60.99 dBm
#Peak A #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-233 2 -233 L
dBm N - dBn [t — — —
LaAy _q e — i — Lafy -
M52 \ M s2 | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fcis Anplitude Marker  Trace Type W fxis Anplitude
Freq 2.452 GHz -3.23 dEm 1 Freg 15.346 GHz -6.89 dEm
2 1) Frag 2.496 GHz -63.74 dEn
Agilent RL # Agilent RL
Mkrl 7.868 GHz Mikrl 24.225 GHz
Ref 1@ dBm #Htten 20 dB —64.56 dBm Ref 18 dBm #Htten 20 dB —60.88 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
233 . 233 .
dBm K dBm . = APy
Loy mssitaitambiie g, S e i e (s e "%"
M52 | | Mos2 | \
Start 5.8068 GHz Stop 10,686 GHz Start 20.808 GHz Stop 25.686 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fcis Anplitude Marker  Trace Type W fxis Anplitude
Freg 7.658 GHz -64.56 dEm 1 Freg 24.225 GHz -60.86 dEm
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JAA

JQA Tile No.

1 K1L80160313
:SH-01J
: CFR 47 FCC Rules and Regulations

Issue Date : August 9, 2016
FCCID

: APYHRO00240
Part 15

2) IEEE 802.11g

Low Channel
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Agilent RL # Agilent RL
Mkrl 759.7 MHz Mkrl 14.427 GHz
Ref 18 dBm #Atten 20 dB —70.68 dBm Ref 18 dBm #Atten 20 dB —61.94 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-31.3 -31.3 1
dBm ) dBm A " : TR 4 "
T v o e e e S LoAy M’“""TM‘ “"‘—"ﬁ‘“‘_—' Mgt
M 52 M 52 | |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe W i fnplitude
1y Freq 750.7 MHz -78.68 dEm 1 Freq 14.427 GHz -61.64 dEm
Agilent RL Agilent RL
Mkrl 2.484 GHz Mkrl 15.898 GHz
Ref 18 dBm #Atten 20 dB -11.23 dBm Ref 18 dBm #Atten 20 dB —61.97 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl J Dl
aélﬁ ’ aélﬁ 1
m m
Laftv Lo _,.J) b, R " Lafiv e — w&rnunmrumww ¢ i
M 52 M 52 | | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
1y Freq 2,464 GHz -11.23 dEm 1 Freq 15.658 GHz -£1.57 dEm
Agilent RL # Agilent RL
Mkrl 6.944 GHz Mkrl 24.852 GHz
Ref 18 dBm #Atten 20 dB —64.08 dBm Ref 18 dBm #Atten 20 dB —61.86 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
2L . 2L T
m m
oy ‘_&Pﬂ. i T WWMW S
M 52 | | M s | | |
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe ¥ i fnplitude Marker  Trace Trpe W i fnplitude
1y Freq 6.944 GHz -64.68 dEm 1 Freq 24.852 GHz -61.86 dEm
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Middle channel
Agilent RL # Agilent RL
Mkrl $89.3 MHz Mkrl 13.425 GHz
Ref 18 dBm #Atten 20 dB —70.61 dBm Ref 18 dBm #Atten 20 dB —63.28 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
230.8 230.8 .
dBm 1 dBm [re—y TITEr oy L
lofv | - A Laftv MWW sl Mﬁ!ﬂ!‘
M 52 M 52 |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe W i finplitude
1y Freq 986.3 MHz -78.61 dEm 1 Freq 13.425 GHz -63.28 dEm
Agilent RL Agilent RL
Mkrl 2.429 GHz Mkrl 15.317 GHz
Ref 18 dBm #Atten 20 dB -10.88 dBm Ref 18 dBm #Atten 20 dB —61.79 dBm
#Peak #Peak
Log 2 Log
18 18
dB/ dB/
Dl Dl
-30.8 -30.8 1
dBm dBm e —
Lafiv N st " mesisd | o0, ‘ M%Q-TM
M s \ M sz \ | \
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
1y Freq 2,429 GHz -18.68 dEm 1 Freq 15.317 GHz -61.75 dEm
2 1y Freq 2.429 GHz ~18.68 dEm
Agilent RL # Agilent RL
Mkrl 8.453 GHz Mkrl 24.981 GHz
Ref 18 dBm #Atten 20 dB —64.55 dBm Ref 18 dBm #Atten 20 dB —61.53 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.3 . -30.8
dBm HBm - T
N ™ “‘mw‘%ﬁmw Lafy W%ﬂ% Mol
M s | | M sel \ | | |
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe W i fnplitude
1y Freq 8,453 GHz -64.55 dEm 1 Freq 24.981 GHz -£1.53 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 953.6 MHz Mkrl 13.891 GHz
Ref 18 dBm #Htten 20 dB —71.89 dBm Ref 1@ dBm #Htten 20 dB -61.91 dBm
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl Dl
-30.8 -30.8 1
dBm dBm < -
LaAy s Lafiy ik o e
R A e
M s | | | | M s2| \ |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W Fxis Anplitude Marker  Trace Type W fcis Anplitude
[<8) Freg 953.5 MHz -71.89 dEm 1 Freg 13.881 GHz -61.81 dEm
Agilent RL Agilent RL
Mkrl 2.455 GHz Mkrl 15.246 GHz
Ref 18 dBm #Htten 20 dB -168.71 dBm Ref 1@ dBm #Htten 20 dB -61.95 dBm
#Peak #Peak
Log 1 Log
16 16
dB/ dB/
Dl Dl
-30.8 -30.8 1
dBm dBm
afy AL ' PO e MWW%WW
M s2 M sz \ | \ | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fxis Anplitude Marker  Trace Type W fxis Anplitude
[<8) Freg 2.455 GHz -18.71 dEm 1 Freg 15.246 GHz -61.85 dEm
Agilent RL # Agilent RL
Mkrl 7.720 GHz Mkrl 24.162 GHz
Ref 18 dBm #Htten 20 dB -64.22 dBm Ref 18 dBm #Htten 20 dB -60.17 dBm
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl Dl
-30.8 . -30.8 z
dBm dBm PN O
Lofty s R W&&WW Lafiu wwg e T
M s \ | | M sz \ | \
Start 5806 GHz Stop 10,606 GHz Start 26.600 GHz Stop 25,606 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fcis Anplitude Marker  Trace Type W fxis Anplitude
[<8) Freg 7.720 GHz -64.22 dEm 1 1 Freg 24.182 GHz -68.17 dEm

Technical document No. 23199-1601

JAPAN QUALITY ASSURANCE ORGANIZATION



JQA File No.
Model No.
Standard

JAA
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3) IEEE 802.11n

Low Channel
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Agilent RL # Agilent RL
Mkrl 471.5 MHz Mkrl 13.968 GHz
Ref 18 dBm #Atten 20 dB —70.18 dBm Ref 18 dBm #Atten 20 dB —62.66 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-32.8 -32.8 B
dBm r dBm PO ST B
LgAv - o T~ ———— T AT T = 2 LgAv Sl
M 52 M 52 |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe ¥ i finplitude
1y Freq 471.5 MHz -78.18 dEm 1 Freq 13.968 GHz -62.66 dEm
Agilent RL Agilent RL
Mkrl 2.484 GHz Mkrl 15.257 GHz
Ref 18 dBm #Atten 20 dB -12.77 dBm Ref 18 dBm #Atten 20 dB —62.14 dBm
#Peak #Peak
Log Log
18 5 18
dB/ dB/
Dl ‘ Dl
-32.8 ’ -32.8 1
dBm dBm —
Lafy . ‘_.JJ N\ " sobinind | o1y &ﬁ&&jﬁgﬁ&
M s M sz | \ | \
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W Fxis finplitude
1y Freq 2,464 GHz -12.77 dEm 1 Freq 15.257 GHz -62.14 dEm
Agilent RL # Agilent RL
Mkrl 7.878 GHz Mkrl 24.112 GHz
Ref 18 dBm #Atten 20 dB —64.39 dBm_Ref 18 dBm #Atten 20 dB —60.82 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-32.8 -32.8 1
dBn ; dBm - i
Loty Ly . -nrﬂgwmw Laflv ww— b
M s \ | M sz \ | | \
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe W i finplitude
Freq 7.678 GHz -64.35 dEm 1 Freq 24.112 GHz -66.62 dEm
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Middle Channel

Agilent RL # Agilent RL
Mkrl 483.3 MHz Mkrl 13.513 GHz
Ref 18 dBm #Atten 20 dB —70.18 dBm Ref 18 dBm #Atten 20 dB —62.34 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-32.6 -32.6
dBm T dBm . T "
LaAy [ p T o LgAv i g i Wil
ML $2 ML $2
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe ¥ i finplitude
1 1y Freq 483.3 MHz -78.18 dEm 1 1y Freq 13.513 GHz -62.34 dEm
Agilent RL Agilent RL
Mkrl 2.429 GHz Mkrl 15.248 GHz
Ref 18 dBm #Atten 20 dB -12.54 dBm Ref 18 dBm #Atten 20 dB —62.32 dBm
#Peak #Peak
Log Log
19 5 19
dB/ dB/
Dl Dl
agZ.G agz.a 1
" I O [ e et
Lafy o : Lafy %%% Ak
M 52 M 52 | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i finplitude
1 1y Freq 2,429 GHz -12.54 dEm 1 Freq 15.248 GHz -62.32 dEm
Agilent RL # Agilent RL
Mkrl 8.397 GHz Mkrl 24.139 GHz
Ref 18 dBm #Atten 20 dB —63.45 dBm Ref 18 dBm #Atten 20 dB —60.82 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-32.6 B -32.6 L
dBm - Sam dBm e -
T e oy _qagr&_vt mw%w B L gy MW%
M 52 | M S2 | |
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe ¥ Fxis finplitude Marker  Trace Trpe W i finplitude
1 1y Freq 9,367 GHz -63.45 dEm 1 Freq 24.138 GHz -66.62 dEm
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High Channel
Agilent RL # Agilent RL
Mrl 482.8 MHz Mrl 13.895 GHz
Ref 10 dBm sfitten 20 dB 78.06 dBn Ref 10 dBm sfitten 20 dB -61.95 dBin
#Peak #Peak
Log Log
10 10
dB/ dB/
o] o]
& & :
Lafly |— Ll e | S R Lafy W%MN it e
ML S2 ML S2 \ |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz

#Res BW 1686 kHz

#YBW 308 kHz

Sweep 92.83 ms (8192 pts)

#Res BW 106 kHz

#YBW 308 kHz

Sweep 478.4 ms (8192 pts)

Marker  Trace Trpe W i fnplitude Marker  Trace Trpe ¥ Fxis fnplitude
1y Freq 432.8 MHz -78.86 dEm 1 1y Freq 13.885 GHz -£1.565 dEm
Agilent RL Agilent RL
Mkrl 2.455 GHz Mkrl 15.151 GHz
Ref 18 dBm #Atten 20 dB -12.23 dBm Ref 18 dBm #Atten 20 dB —61.76 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-32.3 =323 1
dBm dBm  [28 ™ N
Lafiv N ‘_—“T : bt | o1 -gram.f Wuﬂ ﬂgﬂ
M s \ M sz | \ \
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe ¥ i finplitude Marker  Trace Trpe W i fnplitude
1y Freq 2,455 GHz -12.23 dEm 1 1y Freq 15.151 GHz -61.76 dEm
Agilent RL # Agilent RL
Mkrl 7.113 GHz Mkrl 24.285 GHz
Ref 18 dBm #Atten 20 dB —64.43 dBm Ref 18 dBm #Atten 20 dB -59.82 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-32.3 -32.3 1
dBm 5 dBm —— 8 T 2
LaRy s ; ,Hﬁmmww Lo "%“Mf"
M52 \ | | Mos2 | \
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
Freq 7.113 GHz -64.43 dEm 1 1y Freq 24.265 GHz 55,62 dEm
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4) Bluetooth Low Energy
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Test Date : July 25, 2016
Temp.:27°C, Humi:62

Low Channel

Agilent RL # Agilent RL
Mkrl 762.1 MHz Mkrl 13.843 GHz
Ref 18 dBm #Atten 20 dB —70.36 dBm Ref 18 dBm #Atten 20 dB —61.42 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.4 -25.4 1
dBm 1 dBm o s N T A PN 1
LaAv ——— m m 7 ; 2. | LgAv ‘w‘"w h
ML $2 ML $2
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe ¥ i fnplitude
Freq 762.1 MHz -78.36 dEm 1 Freq 13.843 GHz -61.42 dEm
Agilent RL # Agilent RL
Mkrl 2.402 GHz Mkrl 15.115 GHz
Ref 18 dBm #Atten 20 dB -5.39 dBm Ref 18 dBm #Atten 20 dB —61.78 dBm
#Peak #Peak
Log 3 Log
18 18
dB/ dB/
Dl Dl
555.4 555.4 1
m m
Lafy i sl | e “&TMW
M 52 M 52 | | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i fnplitude
Freq 2,482 GHz -5.39 dEm 1 Freq 15.115 GHz -61.78 dEm
Agilent RL Agilent RL
Mkrl 8.553 GHz Mkrl 24.198 GHz
Ref 18 dBm #Atten 20 dB —64.06 dBm Ref 18 dBm #Atten 20 dB —61.69 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
254 . 254 T
m m "
e __,% . M%., Laflv %%WM— -
M 52 | | M S2 | | | | |
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe ¥ i fnplitude Marker  Trace Trpe W i fnplitude
Freq 8.553 GHz -64.86 dEm 1 Freq 24.188 GHz -61.68 dEm
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Middle Channel
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Agilent RL # Agilent RL
Mkrl 713.8 MHz Mkrl 14.399 GHz
Ref 18 dBm #Atten 20 dB —70.46 dBm Ref 18 dBm #Atten 20 dB —61.95 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
555.5 555.5 1
m 1 m . W
Loy b — b Lafy o ‘WM W “"‘&!&]
- .
M 52 | M 52 |
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe W i fnplitude
1y Freq 713.8 MHz -78.45 dEm 1 Freq 14.358 GHz -£1.85 dEm
Agilent RL Agilent RL
Mkrl 2.448 GHz Mkrl 15.611 GHz
Ref 18 dBm #Atten 20 dB —5.48 dBm Ref 18 dBm #Atten 20 dB —62.74 dBm
#Peak #Peak
Log 1 Log
18 18
dB/ dB/
Dl Dl
-25.5 -25.5
dBm - N dBm T
Lafiv il ‘ Lafiv WMWMW e AQA]
M 52 M 52 | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i finplitude Marker  Trace Trpe W i finplitude
1y Freq 2,448 GHz 548 dEm 1 Freq 15.611 GHz -62.74 dEm
Agilent RL # Agilent RL
Mkrl 7.936 GHz Mkrl 24.119 GHz
Ref 18 dBm #Atten 20 dB —64.57 dBm Ref 18 dBm #Atten 20 dB —60.81 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
555.5 555.5 L
m m "
A . L _ﬂrﬁ- ‘ MWW Laflv WWM% so
M 52 | | M S2 |
Start 5.006 GHz Stop 10,600 GHz Start 20.608 GHz Stop 25.600 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Trpe W i fnplitude Marker  Trace Trpe W i finplitude
1y Freq 7.936 GHz -64.57 dEm 1 Freq 24.118 GHz -66.61 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 494.3 MHz Mkrl 13.822 GHz
Ref 1@ dBm #Htten 20 dB —7/9.73 dBm Ref 18 dBm #Htten 20 dB 62,88 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.5 -25.5 1
dBm 1 dBm R "
LoAy — < r—— e WWW" " !!!!I
M os2 M sz \ | \
Start 30.8 MHz Stop 1606 @ GHz Start 10,008 GHz Stop 15.000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 92.83 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W Fxis Anplitude Marker  Trace Type W fdis Anplitude
[<8) Freg 494.3 MHz -78.73 dEm 1 Freg 13.822 Hz -62.88 dEm
Agilent RL Agilent RL
Mkrl 2.488 GHz Mkrl 15.380 GHz
Ref 1@ dBm #Htten 20 dB -5.43 dBm Ref 1@ dBm #Htten 20 dB -61.55 dBm
#Peak #Peak
Log : Log
18 18
dB/ dB/
Dl Dl
-25.5 -25.5 1
dBm dBm e P ”
Lafly TV IO Y B Sy WW
M52 Mos2 \ | |
Start 1888 GHz Stop 5.006 GHz Start 156806 GHz Stop 20000 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 382.8 ms (8192 pts) #Res BMW 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fcis Anplitude Marker  Trace Type W fcis Anplitude
[<8) Freg 2.480 GHz -5.43 dBm 1 Freg 15.380 GHz -61.55 dEm
Agilent RL # Agilent RL
Mkrl 8.481 GHz Mkrl 24.122 GHz
Ref 1@ dBm #Htten 20 dB —64.74 dBm Ref 18 dBm #Htten 20 dB -61.15 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.5 L -25.5 1
dBm dBm - T " P
Lafv | Awmm%m Lafv ok bk AA%.
M s \ \ | | Mos2 \
Start 5.8068 GHz Stop 10,686 GHz Start 20.808 GHz Stop 25.686 GHz
#Res BW 186 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts) #Res BM 106 kHz #UBH 300 kHz Sweep 478.4 ms (8192 pts)
Marker  Trace Type W fcis Anplitude Marker  Trace Type W fxis Anplitude
Freg 8.481 GHz -64.74 dEn 1 Freg 24.122 GHz -61.15 dEm
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Model No.
Standard

JQA Tile No.

1 K1L80160313
:SH-01J FCCID
: CFR 47 FCC Rules and Regulations Part 15

Band-Edge Emission

1) IEEE 802.11b

- Agilent

Ref 18 dBm

Test Date :July 23, 2016

Issue Date : August 9, 2016
: APYHRO00240
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Temp.:27°C, Humi:59%

Low Channel

RL
Mkrz 2.397 52 GHz

#Atten 28 dB -46.61 dBm

#Peak

Log
14

dB/

EOro

M,

‘ﬂ»«*ﬂw

ML S2

Start 2.362 50 GHz
#Res BW 108 kHz

Stop 2.437 58 GHz

#BH 300 kHz Sweep 7.2 ms (1AL prs)

Markar Trace Typa ¥ Axiz Amplitude
1 (&) Freg 2.411 48 GHz -3.74 dBm
2 [&B)] Freg 2.397 52 GHz -4E.61 dBm
3 1 Freg 2.398 BA GHz -62.86 dBm
High Channel
- Agilent RL
Mkr2 2.453 58 GHz
Ref 18 dBm #Atten 20 dB -66.28 dBm
#Peak 1
Log
10 e
dB/ /
T
2
0 /I \’x
=23.2 P .
dBm F
Lgﬂu WMWWMHMN g P
ML 52

Start 2.446 B0 GHz
#Res BW 108 kHz

Stop 2.521 88 GHz

#BH 300 kHz Sweep 7.2 ms (1AL prs)

Trace
(&)
(&)

Marker
1
2

H Axig
2,462 28 GH=z
2.483 GH GH=z

Amplitude
-3.18 dBw
-BE.2H dBm

Typa
Freq
Freq
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2) IEEE 802.11g
Low Channel

- Agilent RL
Mkra 2,398 B8 GHz
Ref 18 dBm #Atten 20 dB -55.23 dBm
#Peak
Log .
1@ &
dB/ jrlwwwwll
‘Tf’ R
ol 3 M’) \:'
-31.3 e R T
dBm Mw"r' o e
LgAw
Ml 52
Start 2.362 58 GHz Stop 2.437 58 GHz
#Res BH 160 kHz #BH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 il Frag 2.484 5@ GHz -11.24 dBm
2 1) Frag 2.468 B8 GHz -41.87 dBm
3 1 Frag 2.398 BE GHz -EE.23 dBm
High Channel
- Agilent RL
Mkrz 2,483 58 GHz
Ref 18 dBm #Atten 20 dB -59.75 dBm
#Peak
Log
16 b

—30.7 [ M

dBm
"M"Am%ﬂuw Fbtepn s ]
LaRy
ML 52
Start 2.446 80 GHz Stop 2.521 88 GHz
#Res BH 108 kHz #\BH 308 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 [&h Frag 2.454 B5 GH=z -18.78 dBm
2 1 Frag 2.483 GH GH=z -59.75 dBm
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3) IEEE 802.11n

. Agilent

Ref 18 dBm
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Low Channel

RL
Mkr3 2.390 88 GHz
#Atten 28 dB -55.69 dBm

#Peak

Log
14

dB/

Mwww\

L ‘N“ W” I
o AP m.:n

ML S2

Start 2.362 50 GHz

Stop 2.437 58 GHz

#Res BH 160 kHz #BH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 (4] Frag 2.484 BB GH=z -12.74 dBm
2 1l Frag 2.468 BB GH=z -4E6.35 dBm
3 1 Freg 2.398 BB GHz -55.69 dBm
High Channel
- Agilent RL
Mkrz 2,434 55 GHz
Ref 18 dBm #Atten 20 dB -61.12 dBm
#Peak
Log
18 5
dB/ jrwﬁﬂmwn.mﬁlk
7 N
O f! \\
323 [ “TMMM 2
dBm =
Lafy M”“MWMM
Ml 52
Start 2446 BB GHz Stop 2.521 B8 GHz
#Res BH 160 kHz #BH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 (4] Frag 2.454 B5 GHz -12.23 dBm
2 1l Frag 2.484 55 GH=z -61.12 dBm
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4) Bluetooth Low Energy

: APYHRO00240
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Test Date :July 25, 2016

Temp.:27°C, Humi:62%

Low Channel

¥ Agilent RL
Mkrz 2.398 09 GHz
Ref 16 dBm #Atten 20 dB —-70.66 dBm
#Peak
Log L
18 hd
4B/ [
|
1
{J 1]
Dl [
-25.4 2 \LL
B 3
LaRv e & e M %ﬁ"“ Pischyoterrters Ry
ML §2
Start 2.385 88 GHz Stop 2.415 6@ GHz
#Res BH 160 kHz #BH 300 kHz Sweep 2.867 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 ¢1) Freq 2.482 Bl GHz -C.33 dBn
2 ¢1) Freq 2.408 BA GHz -£9.38 dEw
3 1) Freq 2.398 BA GHz -78.66 dEm
High Channel
- Agilent RL
Mkrz 2.483 50 GHz
Ref 16 dBm #Atten 20 dB -69.86 dBm
#Peak
Log 1
16 2
4B/ /
1
I
Dl R
-25.5
dBm ,)J K\ 2
LaRy bt Al o e e e T e e e
ML §2

Start 2.468 50 GHz
#Res BW 108 kHz

Stop 2.498 58 GHz

#VBW 308 kHz Sweep 2.867 ms (1081 prs)

Markar Trace Typa
1 (4] Frag
2 1l Frag

¥ Axiz Amplitude
2488 B2 GH=z -B.42 dBw
2.483 GH GH=z -BY9.BE dBm
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7.8 AC Powerline Conducted Emission

For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
(1 - Not Applicable

7.8.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged
Min. Limit Margin (Quasi-Peak) 8.4 dB at 3.365/3.366 MHz
Uncertainty of Measurement Results + 2.6 dB(20)

Remarks : WLAN/Bluetooth mode

7.8.2 Test Instruments

Measurement Room M2
Type Model Serial No. (ID) Manufacturer Cal. Due
Test Receiver ESCI 100453 (A-42) Rohde & Schwarz | 2016/12/09
AMN (main) KNW-407R 8-1832-1 (D-39) | Kyoritsu 2016/09/17
RF Cable RG223/U --- (H-34) HUBER+SUHNER | 2017/05/30

NOTE : The calibration interval of the above test instruments is 12 months.
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7.8.3 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

|
|
|
|
|
|

Power
Line \ EUT Measuring

Receiver
Testing Table T

AMN

/\1/ Horizontal Reference Plane
To Mains Supply

NOTE
AMN : Artificial Mains Network
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Standard
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FCCID

: APYHRO00240

7.8.4 Test Data
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1) Mode of EUT : (WLAN) 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 voltage : 120VAC 60Hz

Measured phase : L1

Test Date: July 30, 2016
Temp.: 25 °C, Humi.: 67 %

Corr. Meter Readings Limits Results Margin
Frequency Remarks
Factor [dB(uV)] [dB(uV)] [dB(uV)] [dB]
[MHz] [dB] QP AVE QP AVE QP AVE QP AVE
0.151 10.3 40.2 - 65.9 55.9 50.5 - +15.4 - -
0.200 10.2 35.7 - 63.6 53.6 45.9 - +17.7 —— -
0.377 10.2 34.5 - 58.3 48.3 44.7 - +13.6 - -
0.478 10.1 34.2 23.8 56.4 46.4 44.3 33.9 +12.1 +12.5 -
0.577 10.2 35.2 24.8 56.0 46.0 45.4 35.0 +10.6 +11.0 -
0.673 10.1 31.8 - 56.0 46.0 41.9 - +14.1 —— -
1.059 10.2 30.5 - 56.0 46.0 40.7 - +15.3 - -
2.260 10.3 34.3 20.1 56.0 46.0 44.6 30.4 +11.4 +15.6 -
3.365 10.3 37.3 20.4 56.0 46.0 47.6 30.7 + 8.4 +15.3 -
12.003 10.6 22.1 - 60.0 50.0 32.7 - +27.3 - -
= QP Limits AETTEEER AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 170
Ny [ —
g 60 -
T 50 ===
> --~~ - - e = o | o o o = o - - P
»3 qP <P (l) tijp @ Q Q CP-
a 40 1 )
S X
% 30 x X—¥ P
g
A 20
10
""""""""" Measurement Sensitivity
0 | | | | | |
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES
1. The spectrum was checked from 150 kHz 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 3.365 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.3 + 37.3 = 47.6 dB(uV)
7. QP : Quasi-Peak Detector / AVE : Average Detector

8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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Test voltage : 120VAC 60Hz

Measured phase : 1.2
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Test Date: July 30, 2016
Temp.: 25 °C, Humi.: 67 %

Frequenc Corr. Meter Readings Limits Results Margin Remarks
I Factor [dB (V)] [dB(uV)] [dB(uV)] [dB]
[MHz] [dB] QP AVE QP AVE QP AVE QP AVE
0.151 10.3 42.0 - 65.9 55.9 52.3 - +13.6 - -
0.200 10.2 38.3 - 63.6 53.6 48.5 - +15.1 —= -
0.377 10.2 33.9 - 58.3 48.3 44.1 - +14.2 - -
0.478 10.1 37.0 23.6 56.4 46.4 47.1 33.7 + 9.3 +12.7 -
0.577 10.1 32.0 - 56.0 46.0 42.1 - +13.9 - -
0.673 10.2 29.6 - 56.0 46.0 39.8 - +16.2 - -
1.059 10.3 23.5 - 56.0 46.0 33.8 - +22.2 - -
2.260 10.3 25.2 - 56.0 46.0 35.5 - +20.5 - -
3.365 10.3 32.4 - 56.0 46.0 42.7 - +13.3 - -
12.003 10.7  19.6 - 60.0 50.0  30.3 — +29.7 - -
—— QP Limits  ==se=ee AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 170
— [ —
g 60 [
) 50 Teeaa -
3 ¥ o
Q) - - - D - - - D - D - D G D .- . .- . - as an oo e» o> e
= 40 ? 5 )
=) I CP v
3
g 30 1 ¥ ?
g
= 20
10
""""""""" Measurement Sensitivity
0 L L L L L L
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES

. The spectrum was checked from 150 kHz to 30 MHz.

. The correction factor includes the AMN insertion loss and the cable loss.

. The symbol of “<” means “or less”.

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

. The symbol of “--” means “not applicable”.

. Calculated result at 0.478 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.1 + 37.0 = 47.1 dB(uV)

. QP : Quasi-Peak Detector / AVE : Average Detector

8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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N
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Model No. :SH-01J
Standard

Issue Date : August 9, 2016

FCCID

: APYHRO00240

: CFR 47 FCC Rules and Regulations Part 15

2) Mode of EUT : Bluetooth Low Energy

Test voltage : 120VAC 60Hz

Measured phase : L1
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Test Date: July 30, 2016
Temp.: 25 °C, Humi.: 67 %

Frequenc Corr. Meter Readings Limits Results Margin Remarks
I Factor [dB(uV)] [dB(uV)] [dB(uV)] [dB]
[MHz] [dB] QP AVE QP AVE QP AVE QP AVE
0.151 10.3 39.9 - 65.9 55.9 50.2 - +15.7 - -
0.200 10.2 35.5 - 63.6 53.6 45.7 - +17.9 - -
0.376 10.2 34.5 - 58.4 48 .4 44.7 - +13.7 —= -
0.484 10.1 33.7 22.7 56.3 46.3 43.8 32.8 +12.5 +13.5 -
0.577 10.2 35.3 24.8 56.0 46.0 45.5 35.0 +10.5 +11.0 -
0.675 10.1 32.1 - 56.0 46.0 42.2 - +13.8 - -
1.055 10.2 30.7 - 56.0 46.0 40.9 - +15.1 —= -
2.261 10.3 34.2 20.7 56.0 46.0 44.5 31.0 +11.5 +15.0 -
3.366 10.3 37.3 20.9 56.0 46.0 47.6 31.2 + 8.4 +14.8 -
11.995 10.6 21.9 - 60.0 50.0 32.5 - +27.5 - -
m— QP Limits ~ s=sssea AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 70
— [ —
g 60 [
S 50 ==
> “‘n_ _ P R S A P .
2ol T g
g 40 ] ‘r
3
a0 x ¥ X% @
g
= 20
10
""""""""" Measurement Sensitivity
0 L L L L L L
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES

. The spectrum was checked from 150 kHz to 30 MHz.
. The correction factor includes the AMN insertion loss and the cable loss.
. The symbol of “<” means “or less”.

. The symbol of “--” means “not applicable”.

1
2
3
4. The symbol of “>” means “more than”.
5
6

. Calculated result at 3.366 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.3 + 37.3 = 47.6 dB(uV)

N

. QP : Quasi-Peak Detector / AVE : Average Detector

8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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Test voltage : 120VAC 60Hz

Measured phase : 1.2
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Test Date: July 30, 2016
Temp.: 25 °C, Humi.: 67 %

Frequenc Corr. Meter Readings Limits Results Margin Remarks
AUENY Factor [dB(uV)] [dB(uV)] [dB(uV)] [dB]
[MHz] [dB] QP AVE QP AVE QP AVE QP AVE
0.151 10.3 41.9 - 65.9 55.9 52.2 - +13.7 —= -
0.200 10.2 38.3 - 63.6 53.6 48.5 - +15.1 —= -
0.376 10.2 33.9 - 58.4 48.4 44 .1 - +14.3 - -
0.484 10.1 36.0 22.1 56.3 46.3 46.1 32.2 +10.2 +14.1 -
0.577 10.1 32.3 - 56.0 46.0 42 .4 - +13.6 - -
0.675 10.2  30.0 - 56.0 46.0  40.2 — +15.8 - -
1.055 10.3  25.1 - 56.0 46.0  35.4 — +20.6 - -
2.261 10.3  25.9 - 56.0 46.0  36.2 — +19.8 - -
3.366 10.3  33.5 17.3  56.0 46.0  43.8 27.6 +12.2  +18.4 -
11.995 10.7  18.3 - 60.0 50.0  29.0 - +31.0 - -
= QP Limits  ===seee AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 170
— [ —
g 60 [
T 50 PGt
2 g T
Q) - - D D D D D D D - D D - D G D . . . .- . - - an e o e
= 10 ¢ T )
=) ! (P
3
7 30 X ¥
2 P
2 X
M 20
10
""""""""" Measurement Sensitivity
0 | 1 | | | |
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES

. The spectrum was checked from 150 kHz to 30 MHz.

. The correction factor includes the AMN insertion loss and the cable loss.

. The symbol of “<” means “or less”.

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

. The symbol of “--” means “not applicable”.

. Calculated result at 0.484 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.1 + 36.0 = 46.1 dB(uV)

. QP : Quasi-Peak Detector / AVE : Average Detector

8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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: APYHRO00240

JQA File No. : KL80160313
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Standard : CFR 47 FCC Rules and Regulations Part 15

7.9 Radiated Emission

For the requirements,

7.9.1 Test Results

For the standard,
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M - Applicable [ M - Tested. O - Not tested by applicant request. ]

(1 - Not Applicable

M - Passed [0 - Failed [0 - Not judged

Min. Limit Margin (Quasi-Peak) 4.2 dB at

Uncertainty of Measurement Results 9 kHz — 30 MHz

30 MHz — 300 MHz
300 MHz — 1000 MHz
1 GHz - 6 GHz

6 GHz — 18 GHz

18 GHz — 40 GHz

Remarks : Bluetooth mode, X-axis position.

)
[
o
o
I3

H |+ | [+ (|

3.0

3.8

4.8
4.7
4.6

5.5

MHz

dB(20)
dB(20)
dB(20)
dB(20)
dB(20)
dB(20)
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FCCID
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: APYHRO00240

7.9.2 Test Instruments
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Anechoic Chamber A2

Type Model Serial No. (ID) Manufacturer Cal. Due

Test Receiver ESU 26 100170 (A-6) Rohde & Schwarz | 2017/04/27
Loop Antenna HFH2-Z2 872096/25 (C-2) | Rohde & Schwarz | 2017/07/21
RF Cable RG213/U --- (H-28) HUBER+SUHNER | 2017/07/21
Pre-Amplifier 310N 304573 (A-17) SONOMA 2017/04/03
Biconical Antenna VHA9103/BBA9106 | 2355 (C-30) Schwarzbeck 2017/05/18
Log-periodic Antenna | UHALP9108-A1 0694 (C-31) Schwarzbeck 2017/05/18
RF Cable S 10162 B-11 ete. --- (H-4) HUBER+SUHNER | 2017/04/03
Pre-Amplifier TPA0118-36 1010 (A-37) TOYO 2017/05/17
Horn Antenna 91888-2 562 (C-41-1) EATON 2017/06/12
Horn Antenna 91889-2 568 (C-41-2) EATON 2017/06/12
Horn Antenna 3160-04 ?39535-)1053 EMCO 2017/06/13
Horn Antenna 3160-05 ?3952(;)1061 EMCO 2017/06/13
Horn Antenna 3160-06 ?07_1527')1045 EMCO 2017/06/13
Horn Antenna 3160-07 ?39525;)1113 EMCO 2017/06/13
Horn Antenna 3160-08 ?39545)1099 EMCO 2017/06/13
Horn Antenna 3160-09 ?39485;)1117 EMCO 2017/06/15
Attenuator 54A-10 W5713 (D-29) | Weinschel 2016/08/16
Attenuator 2-10 BA6214 (D-79) | Weinschel 2016/11/19
RF Cable SUCOFLEX104 267479/4 (C-66) | HUBER+SUHNER | 2017/01/06
RF Cable SUCOFLEX104 267414/4 (C-67) | HUBER+SUHNER | 2017/01/06
RF Cable SUCOFLEX102EA ?8_4614)2% HUBER+SUHNER | 2017/01/06
Band Rejection Filter | BRM50701 029 (D-93) MICRO-TRONICS | 2017/02/17

NOTE : The calibration interval of the above test instruments is 12 months.
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7.9.83 Test Method and Test Setup (Diagrammatic illustration)

7.9.3.1 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.

The measurement were performed about three antenna orientations (parallel, perpendicular, and

ground-parallel).

According to KDB 937606, a used anechoic chamber were equivalent to those on an open fields

site based on comparison measurements.

This configurations was used for the final tests.

— Side View —

EUT

0.8m | Tgple

< 3m .
' I
1 1
1 1
| 1
1 1
1 1
1 1
1 1
| 1
1 ]
1
1
1
1 Loop
: Antenna
1
1
1
1
1
Measuring
1.0m Receiver

| Turn Table I/
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7.9.3.2 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 —
l |
I ! M
| I
! :
I : Antenna height
| ! 1m -4m
| |
: Log-periodic Antenna ' L
! 300 - 1000 MHz i
. i
I I
I I
: Biconical Antenna !
! 30 - 300 MHz
A
EUT
T Measuring
Receiver
0.8m | Table

Turn Table I/

Reference Plane
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7.9.3.3 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.

The setting of the measuring instruments are shown as follows:

Type Peak Average
Detector Function Peak Peak
Res. Bandwidth 1 MHz 1 MHz
Video Bandwidth 3 MHz > 1/T *1)
Video Filtering Linear Voltage Linear Voltage
Sweep Time AUTO AUTO
Trace Max Hold Max Hold

Note: 1. T: Minimum transmission duration

Average (VBW) Setting:

Mode Interval Cycle | Duty cycle | Burst on period(T) | Min. VBW(1/T) | VBW Setting
(msec) (msec) (%) (msec) (kHz) (kHz))
TEEES02.11b(1 1Mbps) 0.02 0.94 97.9% 0.92 1.09 2.00
IEEES02.11g(24Mbps) 0.02 0.37 94.6% 0.35 2.86 3.00
IEEE802.11n HT20(MCS2) 0.02 0.47 95.7% 0.45 2.22 3.00
Bluetooth LE 0.23 0.62 62.9% 0.39 2.56 3.00
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— Side View —
;\ 3m :
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|
| Above 1 GHz J l_
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EUT
T Measuring
Receiver
1.5m | Table Absorber 1
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Reference Plane

NOTE
When the EUT is manipulated through three different orientations, the scan height upper range for the

measurement antenna is limited to 2.5 m or 0.5 m above the top of the EUT.
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7.9.4 Test Data
7.9.4.1 Band-edge Compliance
Test Date :July 23, 2016
Temp.:24°C, Humi:68%

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

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 53.81 dBuv/m
Ref 115 dBuvV/m ATt 0 dB SWT 5 ms 2.372840000 GHz
Markgr 2 [TZ2]] l
110 42 T
Z2.39000 0o Hz
-100 Zam
v IEW] / \\
2 pk [90
VIEW //
D1 74 dg* H
=70 /
_60 .\PI'
Trace 1 1 /
D2 5B dB* =
F50 o .._Wh W /\-'\/
WS EVR W ATSTYRI VIR Chiy, it
Trace 2 ¥
I PN W PSRy
40 s
~30
FZ
20 T
Center 2.36 GHz 1z MHz/ Span 120 MHz

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

* EBW 1 MH= Marker 1 [T1 ]
*WBW 3 MH=z 54 .44 dBpv/m
Ref 115 dBuv/m ALt 0 dB SWT 5 ms 2.388800000 SH=
Markgr 2 rz11 .
~110 T I Eran
L 30000 100 YWHz Y
R |00 N

/

2 Pk [20

ozaw //
50 f

—70 /}

60 AL

- H"’/
1B Trace 1 hd

—50 | W‘M
s TN e

Trace 2 I

<.

N
=

40 [ |

e WM

30

20 T

Center Z.3& GH=z 1z MHz/ Span 120 MH=z

Note: The trace 1 is Peak . The trace 2 is Average.
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: APYHRO00240

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

*RBW 1 MH= Marker

*WVBW 3 MH= Buv,/m
Ref 115 dBuv/m - Att 0 dB SWT S ms  Z.4383822500C GHz
= 1 S
~110 = BEOV/ IO
\ L Oood EHz
MR [y
\
2 pr [750
VIEW \
—a0
) \\\
=G0 \\ w“H
ST e R +
- ‘\‘“"\ Y Tracég 1
i \\)\ DIRICSLI PRIV i WA YT N ARSI R |
_"]U g ] TldL 2
e,
=30
=20
Center 2.5 GH=z 7.5 MHz/ Span 75 MH=z

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

* EBW 1 MH= Marker [
*WBW 3 MH=z 51.42 4dBEpv/m
Ref 115 dBuv/m CAtE 0 de SWT 5 ms 2L, A88125000

Markgr 2 [Tz2]]
110 g TR .

\
2 Pk [20
VIEW \
—&80

\¥ T4 dRT
=70

60 m\\

—50 o

oA i MW““WWWM&MWMHM\M

\l\ L Traceg 2
—40 [
" B MWH‘%

30
20 g
Center 2.5 GH=z 7.5 MHz/ Span 75 MH=z

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

* EBW 1 MH= Marker 1 [T1 ]
*WBW 3 MH=z 6l.0% dBpvV,/m
Ref 115 dBuv/m FALE 0 de SWT 5 ms 2.388800000 SH=
Markgr 2 el .
~110 EEEEE Bt TR
>.30000d000 cuz |ER
R [0 ’

2 Pk [20
VIEW
50
s LA

1/

ne 5l ARt TV‘Q;:;L". |.|_1 /

| A Aih A)eng
R AN AT .
Trjace 2 / ,-n-"j
AT
40 l\_.n...r/"-"""'"
pre L WM
30
20 T
Center Z.3& GH=z 1z MHz/ Span 120 MH=z

Note: The trace 1 is Peak . The trace 2 is Average.
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FCCID

JQA File No. : KL80160313
JEA Model No.  : SH-01J
Standard : CFR 47 FCC Rules and Regulations Part 15

t August 9, 2016
: APYHRO00240

Mode of EUT : 1ch: 2412 MHz, (IEEE 802.11g)

Antenna Polarization : Vertical

Ref 115 dBuv/m Attt

dB

*EBW 1 MH=z
*WVBW 3 MH=z

SWT 5 ms
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110

—100

—an0

2 PK
VIEW

F80

=70

60

Trace 1

;
L

I TR T T
¥

Trace %/

Center 2.

1z MHz/

Note: The trace 1 is Peak . The trace 2 is Average.
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JQA File No. : KIL80160313
Model No.

Standard

:SH-01J FCCID
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016

: APYHRO00240

2 PK
VIEW

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

RBW 1 IMHz Marker

VBW 2 MHz

1

[T1

]

59.87 dBuV/m

Ref 115 dBuvV/m ATt 0 dB SWT 5 ms 2.484400000 GHz
Markgr 2 [TZ2]]
110 45 CIEHV7 I
2.483500000 GHz
~100
IRNIISRRNAN
90 \
80
E\l\ dp =
70
\ W |
60 ; h d
é‘z\\m as= ik A T
racg
L5 [y | L I
PAAML A b A WA Pl o Lt A b
\‘/\r
| 10 N Trace 2
o N A ﬂ/ A
~30
20 T
Center 2.5 GHz 7.5 MH=z/ Span 75 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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JQA File No. : KL80160313

Model No.

Standard

:SH-01J

Issue Date : August 9, 2016
FCCID
: CFR 47 FCC Rules and Regulations Part 15

: APYHRO00240

2 PK
VIEW

Mode of EUT : 11ch: 2462 MHz, (IEEE 802.11g)
Antenna Polarization : Vertical

Ref 115 dBpv/m

BEBW 1 MHz
VBW 2 MHz
Att 0 dB SWT 5 ms

Marker

2

1 [T1
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]

60.16 dBuv/m
.484625000 GHz

Markgr 2 [TZ2]] III
110 AT BRIV In
2.483500000 GHz
~100
o |
90 \\
80
gﬁ \ﬁ dp*
=70 H\u
\ M |
60 i
1&@4 AR+ A—A
Lo . | . Trace 1
M LTV ST Yy ey Lt A A L L,
K Trace 2
40 RS S NPT I A vy
~30
20 T
Center 2.5 GHz 7.5 MH=z/ Span 75 MHz

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

* EBW 1 MH= Marker 1 [T1 ]
*WBW 3 MH=z 58.83 4dBEpv/m
Ref 115 dBuv/m FALE 0 de SWT 5 ms 2,.389840000 GH=

Markgr 2 r=11
110 L =1 B S .

2 Pk [20
VIEW
50

60 iﬁ/w

:
|

. LVTN P P

\———
Tnace2__,/\_~_...-——-«--v*'w‘-'““**’/

Center Z.3& GH=z 1z MHz/ Span 120 MH=z

Note: The trace 1 is Peak . The trace 2 is Average.
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JQA File No.
Model No.

Standard

- KLL80160313

:SH-01J
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016

FCCID

: APYHRO00240

2 PK
VIEW

Mode of EUT : 1ch: 2412 MHz, IEEE 802.11n)
Antenna Polarization : Vertical

RBW 1 IMHz
VBW 3 MHz

Marker

1 [Tl ]
50.04 dBuv/m

Ref 115 dBuvV/m ATt 0 dB SWT 5 ms 2.389400000 GHz
Markgr 2 [TZ2]]
110 o Y BV I
2.39000¢000 GHz
]l‘ “Wﬂn
~100 /
‘I “‘vw—-n-—w—.
90 //
D1 74 dg* /
70 ’M‘J
. race 1
D2 53 dB (P Y g _MJ
=0 Jv _“VJJ...nu J.v;..'.' A\/"
b AV Ayl ~ M//‘;/’
race 2 \,_uv*""'
[ st nmnned et
40 e -”’/
[FERRV NN P N et i
~30
FZ
20 T
Center 2.36 GHz 1z MHz/ Span 120 MHz

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

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 57.92 dBuv/m
Ref 115 dBpv/m Att 0 dB SWT 5 ms 2.483800000 GHz
Markgr 2 [TZ2]] l
110 3004 CBEHV/In

2.483504000 GHz

ik

2 PK o0
VIEW \\\

70 \
1
a0 =
2 5i dpr
. Trace 1

- \u\ M ST T g LS WON T ST RTINS ey

| 10 - Trace 2

=30

=20 Tt

Center 2.5 GHz 7.5 MH=z/ Span 75 MHz

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

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 57.80 dBuv/m
Ref 115 dBpv/m Att 0 dB SWT 5 ms 2.484700000 GHz
Markgr 2 [TZ2]] l
110 20T BRIV I

2.483504000 GHz

A

=
=

’\ Trace 2
L a0 M r

=30

=20 Tt

Center 2.5 GHz 7.5 MH=z/ Span 75 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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JAA

JQA File No. : KIL80160313
Model No. :SH-01J
Standard

Issue Date : August 9, 2016
FCCID : APYHRO00240

: CFR 47 FCC Rules and Regulations Part 15

Mode of EUT : Bluetooth Low Energy, Hopping off (Och: 2402 MHz)

Antenna Polarization : Horizontal

2 PK
VIEW

RBW 1 IMHz
VBW 3 MHz
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Test Date :June 23, 2016
Temp.:24°C, Humi:68%

Marker 1 [T1 ]
47.38 dBuv/m

Ref 107 dBuvV/m ATt 0 dB SWT 5 ms 2.38%9160000 GHz
Markgr 2 [TZ2]] l
.29 dBpv
100 HV/m
L3PO0o0Jo00 GHz
Markgr 31Tz |]
o0 o4 AR m
Z.3pz24615 GHz
80
D1 74 dp*
~70
60 ! \
D2 5@ dB*
50 I/ ‘1
1 by
Ao Mwmf M
Wa A WA WWMWMUWW
—40
Trace 2 v s / \
A A WWWMW A AT Mo mm e A
~30
20
FZ
Fl
10 +
Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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JAA

JQA File No. : KIL80160313
Model No. :SH-01J FCCID

Standard

: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016
: APYHRO00240

Mode of EUT : Bluetooth Low Energy, Hopping off (Och: 2402 MHz)
Antenna Polarization : Vertical

2 PK
VIEW

RBW 1 IMHz Marker
VBW 2 MHz

1 [Tl ]
47.26 dBuV/m

Ref 107 dBuvV/m ATt 0 dB SWT 5 ms 2.372000000 GHz
Markgr 2 [TZ2]]
100 .41 deuv/m
2.3pp00Jgo00 GHz
Markgr 3Tz |]
lon = dB1 m
Z.3FPO033308 GHz
80
D1 74 dp*
~70
60 / \
D2 5@ dB* \
50 T 1 s
race \\1‘
—40
Trace 2 X 'i_,,.,./»—-"/ \--U\_ S
P ST OURrTIY] JURETa DR Y P IRV PRV RN
~30
20
FZ
Fl
10 +
Center 2.36 GHz 1z MHz/ Span 120 MHz

Note: T'he trace 1 1s Peak . I'he trace Z 1s Average.
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Mode of EUT : Bluetooth Low Energy, Hopping off (39ch: 2480 MHz)
Antenna Polarization : Horizontal

* RBEW 1 MH=z Marker 1 [TL1 ]
*WVBW 3 MHz 51.21 4dBEpv/m
Ref 107 dBuv/m * Rttt 0 de SWT 5 ms 2L.433500000 GHz

100 11
n 43235040 H
T |
2 PK
view | " TOE
oL 74
—70 Ps

MW/! \ MMt b Aot o s b st
o]

{l Trace 1 6DB

0 Tyace 2

|
|
|
|
|

20

=10

Center 2.5 GH=z 7.5 MHz/ Span 75 MH=z

Note: The trace 1 is Peak . The trace 2 is Average.
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JQA File No. : KL80160313

Model No.

Standard

:SH-01J

Issue Date : August 9, 2016

FCCID
: CFR 47 FCC Rules and Regulations Part 15

: APYHRO00240

Mode of EUT : Bluetooth Low Energy, Hopping off (39ch: 2480 MHz)
Antenna Polarization : Vertical

2 PK
VIEW

Ref 107 dBpv/m

BEBW 1 MHz
VBW 2 MHz
Att 0 dB SWT 5 ms

Marker 1 [T1
51.23 dBuv/m
2.483500000 GHz

]

Markgr 2 [TZ2]]
100 ~ 36.94 dBuvV/m
ﬂ 2.48350(000 GHz
90
80
D1 74 dBpF
~70
60 \
D2 W dB
X
MW / \ \’"w‘\wm ey
40 =
M \L_ Trace 2
(SEOPU W A el o e P popens P
~30
20
Fl
10 +
Center 2.5 GHz 7.5 MH=z/ Span 75 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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JAA

JQA File No.
Model No.
Standard

1 K1L80160313
:SH-01J
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016
FCCID : APYHRO00240

7.9.4.2 Other Spurious Emission (9kHz — 30MHz)

Mode of EUT : WLAN/Bluetooth LE
Results : No spurious emissions in the range 20dB below the limit.

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

Antenna pole : Horizontal

Page 76 of 92

Test Date

July 29, 2016

Temp.:26°C, Humi:70%

Test Date: July 29, 2016

Temp.: 26 °C, Humi: 70 %

Frequency Antenna Corr. Meter Readings Limits Results Margin Remarks
Factor Factor

[MHz] [dB(1/m)] [dB] [dB(pV)] [dB(uV/m)] [dB(uV/m)] [dB]

69.70 6.6 -27.1 42.3 40.0 21.8 +18.2 -
196.56 16.5 -25.9 44 .4 43.5 35.0 + 8.5 -
218.40 16.8 -25.7 45.4 46.0 36.5 + 9.5 -
262.08 17.6 -25.4 49.5 46.0 41.7 + 4.3 -
283.92 18.2 -25.3 44.0 46.0 36.9 + 9.1 -
305.76 14.1 -25.2 44.5 46.0 33.4 +12.6 -
327.60 14.2 -25.0 45.5 46.0 34.7 +11.3 -

——— Limits

80

70
f\g 60
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= )
= 40 I ¢
2 ¢ ¢
= 30 q (P?
o T
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L S N P
O s S R ————— T
E _________________________ [
S U I e I e

10 P -~ —— =

""""""""" Measurement Sensitivity
0 | [
30 50 100 300 500 1000
Frequency [MHz]

NOTES

UL W

. Test Distance : 3 m
. The spectrum was checked from 30 MHz to 1000 MHz.
. The correction factor is composed of cable loss, pad attenuation and/or amplifier gain.
. The symbol of “<” means “or less”.
. The symbol of “>” means “more than”.
. Calculated result at 262.08 MHz, as the worst point shown on underline:

Antenna Factor + Correction Factor + Meter Reading = 17.6 + (-25.4) + 49.5 = 41.7 dB(uV/m)
Antenna Height : 123 cm, Turntable Angle : 93 °
7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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JQA File No.
Model No.
Standard

- KLL80160313

:SH-01J
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016
: APYHRO00240

FCC

ID

Antenna pole : Vertical

Antenna

Corr.
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Test Date: July 29, 2016

Temp.: 26 °C, Humi: 70 %

Frequency Meter Readings Limits Results Margin Remarks
Factor Factor

[MHz] [dB(1/m)] [dB] [dB(nV)] [dB(nV/m)] [dB(pV/m)] [dB]

40.61 14.8 -27.5 45.4 40.0 32.7 + 7.3 -
196.56 16.5 -25.9 34.5 43.5 25.1 +18.4 -
218.40 16.8 -25.7 34.5 46.0 25.6 +20.4 -
262.08 17.6 -25.4 38.0 46.0 30.2 +15.8 -
283.92 18.2 -25.3 33.8 46.0 26.7 +19.3 -
327.60 14.2 -25.0 36.5 46.0 25.7 +20.3 -

——— Limits

80

70
f\g 60
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""""""""" Measurement Sensitivity
0 | [
30 50 100 300 500 1000
Frequency [MHz]

NOTES

SO W

. Test Distance : 3 m
. The spectrum was checked from 30 MHz to 1000 MHz.

. The correction factor is composed of cable loss, pad attenuation and/or amplifier gain.
. The symbol of “<” means “or less”.
. The symbol of “>” means “more than”.
. Calculated result at 40.61 MHz, as the worst point shown on underline:

Antenna Factor + Correction Factor + Meter Reading = 14.8 + (-27.5) + 45.4 = 32.7 dB(uV/m)

Antenna Height : 100 cm, Turntable Angle : 176 °

7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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Standard : CFR 47 FCC Rules and Regulations Part 15
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Mode of EUT : Bluetooth Low Energy

Test Date: July 29, 2016
Temp.: 26 °C, Humi: 70 %

Antenna pole : Horizontal

Frequency Antenna Corr. Meter Readings Limits Results Margin Remarks
Factor Factor

[MHz] [dB(1/m)] [dB] [dB(pW)] [dB(uV/m)] [dB(uV/m)] [dB]

69.69 6.6 -27.1 42 .4 40.0 21.9 +18.1 -
196.56 16.5 -25.9 44.8 43.5 35.4 + 8.1 -
218.40 16.8 -25.7 45.5 46.0 36.6 + 9.4 -
262.08 17.6 -25.4 49.6 46.0 41.8 + 4.2 -
283.92 18.2 -25.3 44 .4 46.0 37.3 + 8.7 -
305.76 14.1 -25.2 44.6 46.0 33.5 +12.5 -
327.60 14.2 -25.0 45.9 46.0 35.1 +10.9 -

= Limits

80
70

f\g 60
> =
= 50
= .
= 40 [ @
2 ¢ 9
% a0 vT o Tef
- T
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L S N N e
z20 b =
E _________________________ lemee==""
H | T | ] e
10 P -~ T
""""""""" Measurement Sensitivity
0 | [
30 50 100 300 500 1000
Frequency [MHz]
NOTES

. Test Distance : 3 m

. The spectrum was checked from 30 MHz to 1000 MHz.

. The correction factor is composed of cable loss, pad attenuation and/or amplifier gain.

. The symbol of “<” means “or less”.

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

. Calculated result at 262.08 MHz, as the worst point shown on underline:
Antenna Factor + Correction Factor + Meter Reading = 17.6 + (-25.4) + 49.6 = 41.8 dB(uV/m)
Antenna Height : 124 cm, Turntable Angle : 93 °

7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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Model No.
Standard

1 K1L80160313
:SH-01J
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016
: APYHRO00240

FCC

ID

Antenna pole : Vertical

Antenna

Corr.
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Test Date: July 29, 2016

Temp.: 26 °C, Humi: 70 %

Frequency Meter Readings Limits Results Margin Remarks
Factor Factor

[MHz] [dB(1/m)] [dB] [dB(uW)] [dB(uV/m)] [dB(uV/m)] [dB]

40.13 15.0 -27.5 44.9 40.0 32.4 + 7.6 -
196.56 16.5 -25.9 34.8 43.5 25.4 +18.1 -
218.40 16.8 -25.7 34.1 46.0 25.2 +20.8 -
262.08 17.6 -25.4 38.0 46.0 30.2 +15.8 -
283.92 18.2 -25.3 35.0 46.0 27.9 +18.1 -
327.60 14.2 -25.0 37.1 46.0 26.3 +19.7 -

== Limits
80
70
E 60
> =
= 50
[aa]
= [ ]
= 40
>
3 o

30 -
= T s
£ A
220 [T T e
E _________________________ [
= ~-~_\~ _______

10 Pl T

""""""""" Measurement Sensitivity
0 | [
30 50 100 300 500 1000
Frequency [MHz]

NOTES

OO Wk

. Test Distance : 3 m
. The spectrum was checked from 30 MHz to 1000 MHz.
. The correction factor is composed of cable loss, pad attenuation and/or amplifier gain.
. The symbol of “<” means “or less”.
. The symbol of “>” means “more than”.
. Calculated result at 40.13 MHz, as the worst point shown on underline:

Antenna Factor + Correction Factor + Meter Reading = 15.0 + (-27.5) + 44.9 = 32.4 dB(uV/m)
Antenna Height : 100 cm, Turntable Angle : 178 ©
7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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Test Date: July 27, 2016
Temp.: 25 °C, Humi: 70 %

Frequency Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks
Factor Factor Horizontal Vertical [dB(uV/m)] [dB(uV/m)] [dB]
[MHz] [dB(1/m)] [dB] PK AVE PK AVE PK AVE PK AVE
Test condition : Tx Low Ch
4824.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
12060.0 33.4 -25.5 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.9 < 35.9 > +18.1
14472.0 37.0 -26.2 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 48.8 <38.8 > +15.2
19296.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
Test condition : TX Middle Ch
4874.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
7311.0 29.9 -16.1 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.8 <41.8 > +12.2
12185.0 33.3 -25.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.6 < 35.6 > +18.4
19496.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
Test condition : TX High Ch
4924.0 27.0 -15.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.3 < 39.3 > +14.7
7386.0 29.8 -16.2 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.6 <41.6 > +12.4
12310.0 33.3 -26.0 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.3 < 35.3 > +18.7
19696.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
22158.0 40.6 -43.3 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.3 <37.3 > +16.7

Antenna Factor
Corr. Factor
+) Meter Reading

Calculated result at 7311.0 MHz, as the worst point shown on underline:

= 29.9 dB(1/m)
= -16.1 dB
= <28.0 dB(uV)

Result

= <41.8 dB(uV/m)

Minimum Margin: 54.0 - <41.8 = >12.2 (dB)

NOTES
1. Test Distance : 3 m
2. The spectrum was checked from 1

4. The symbol of “<” means “or less”.

6. PK : Peak /AVE : Average

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)

5. The symbol of “>” means “more than”.
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Model No.
Standard

JQA Tile No.

1 K1L80160313
:SH-01J FCCID
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016

: APYHRO00240

Mode of EUT : IEEE802.11g
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Test Date: July 27, 2016
Temp.: 25 °C, Humi: 70 %

Frequency Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin  Remarks
Factor Factor Horizontal Vertical [dB(uV/m)] [dB(uV/m)] [dB]
[MHz] [dB(1/m)] [dB] PK AVE PK AVE PK AVE PK AVE
Test condition : Tx Low Ch
4824.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
12060.0 33.4 -25.5 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.9 <35.9 > +18.1
14472.0 37.0 -26.2 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 48.8 <38.8 > +15.2
19296.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
Test condition : TX Middle Ch
4874.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
7311.0 29.9 -16.1 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.8 <41.8 > +12.2
12185.0 33.3 -25.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.6 < 35.6 > +18.4
19496.0 40.5 -42.9 <50.0 <40.0 <50.0 <40.0 74.0 54.0 < 47.6 <37.6 > +16.4
Test condition : TX High Ch
4924.0 27.0 -15.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.3 < 39.3 > +14.7
7386.0 29.8 -16.2 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.6 <41.6 > +12.4
12310.0 33.3 -26.0 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.3 < 35.3 > +18.7
19696.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
22158.0 40.6 -43.3 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.3 <37.3 > +16.7

Antenna Factor =
Corr. Factor =
+) Meter Reading =

Calculated result at 7311.0 MHz, as the worst point shown on underline:
29.9 dB(1/m)

-16.1 dB

<28.0 dB(uV)

Result =
Minimum Margin: 54.0 - <41.8 = >12.2 (dB)

<41.8 dB(uV/m)

NOTES
1. Test Distance : 3 m

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

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)
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Model No.
Standard

JQA Tile No.

1 K1L80160313
:SH-01J FCCID
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : August 9, 2016

: APYHRO00240

Mode of EUT : IEEE802.11n
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Test Date: July 27, 2016
Temp.: 25 °C, Humi: 70 %

Frequency Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin  Remarks
Factor Factor Horizontal Vertical [dB(uV/m)] [dB(uV/m)] [dB]
[MHz] [dB(1/m)] [dB] PK AVE PK AVE PK AVE PK AVE
Test condition : Tx Low Ch
4824.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
12060.0 33.4 -25.5 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.9 <35.9 > +18.1
14472.0 37.0 -26.2 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 48.8 <38.8 > +15.2
19296.0 40.5 -42.9 <50.0 <40.0 <50.0 <40.0 74.0 54.0 < 47.6 <37.6 > +16.4
Test condition : TX Middle Ch
4874.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
7311.0 29.9 -16.1 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.8 <41.8 > +12.2
12185.0 33.3 -25.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.6 < 35.6 > +18.4
19496.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
Test condition : TX High Ch
4924.0 27.0 -15.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.3 < 39.3 > +14.7
7386.0 29.8 -16.2 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.6 <41.6 > +12.4
12310.0 33.3 -26.0 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 45.3 < 35.3 > +18.7
19696.0 40.5 -42.9 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.6 <37.6 > +16.4
22158.0 40.6 -43.3 < 50.0 <40.0 <50.0 <40.0 74.0 54.0 < 47.3 <37.3 > +16.7

Antenna Factor =
Corr. Factor =
+) Meter Reading =

Calculated result at 7311.0 MHz, as the worst point shown on underline:
29.9 dB(1/m)

-16.1 dB

<28.0 dB(uV)

Result =
Minimum Margin: 54.0 - <41.8 = >12.2 (dB)

<41.8 dB(uV/m)

NOTES
1. Test Distance : 3 m

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

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)
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Mode of EUT : Bluetooth Low Energy

Test Date: July 27, 2016
Temp.: 25 °C, Humi: 70 %

Frequency Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin Remarks
Factor Factor Horizontal Vertical [dB(pV/m)] [dB(nV/m)] [dB]
[MHz] [dB(1/m)] [dB] PK AVE PK AVE PK AVE PK AVE

Test condition : Tx Low Ch

4804.0 27.1 -15.9 <38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 <39.2 > +14.8
12010.0 33.5 -25.4 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <46.1 <36.1 > +17.9
19216.0 40.5 -43.0 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.5 <37.5 > +16.5

Test condition : TX Middle Ch

4880.0 27.0 -15.8 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.2 < 39.2 > +14.8
7320.0 29.9 -16.2 <38.0 <28.0 <238.0 <28.0 74.0 54.0 < 51.7 <41.7 > +12.3
12200.0 33.3 -25.7 <38.0 <28.0 <238.0 <28.0 74.0 54.0 < 45.6 < 35.6 > +18.4
19520.0 40.4 -42.9 <50.0 <40.0 <50.0 <40.0 74.0 54.0 < 47.5 <37.5 > +16.5
Test condition : TX High Ch

4960.0 27.0 -15.7 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 < 49.3 < 39.3 > +14.7
7440.0 29.8 -16.3 < 38.0 <28.0 <38.0 <28.0 74.0 54.0 <51.5 <41.5 > +12.5
12400.0 33.3 -26.2 <38.0 <28.0 <238.0 <28.0 74.0 54.0 < 45.1 < 35.1 > +18.9
19840.0 40.4 -42.9 <50.0 <40.0 <50.0 <40.0 74.0 54.0 < 47.5 <37.5 > +16.5
22320.0 40.6 -43.4 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.2 <37.2 > +16.8

Calculated result at 7320.0 MHz, as the worst point shown on underline:
29.9 dB(1/m)
-16.2 dB

Antenna Factor

Corr. Factor
+) Meter Reading <28.0 dB(uV)
Result <41.7 dB(uV/m)
Minimum Margin: 54.0 - <41.7 =>12.3 (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 / AVE : Average
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