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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.

Technical document No. 23199-1601

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.
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DEFINITIONS FOR ABBREVIATION AND SYMBOLS USED IN THIS TEST REPORT

EUT : Equipment Under Test EMC : Electromagnetic Compatibility
AE : Associated Equipment EMI : Electromagnetic Interference
N/A  : Not Applicable EMS : Electromagnetic Susceptibility

N/T : Not Tested

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

S

11.

12.
13.
14.
15.
16.

17.

Technical document No. 23199-1601

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

Products Smart Phone

Model No. 509SH

Serial No. 004401/11/585296/0
004401/11/585295/2

Product Type

Date of Manufacture
Power Rating
Grounding

Transmitting Frequency

Receiving Frequency

Max. RF Output Power

Antenna Type

Pre-production

May, 2016

4.0VDC (Lithium-ion Battery UBATIA267AFN1 2810mAh)
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)

16.07 dBm(Measure Value of IEEE802.11b)
21.62 dBm(Measure Value of IEEE802.11g)
21.59 dBm(Measure Value of IEEE802.11n)
5.10 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:

June 21, 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)

JAPAN QUALITY ASSURANCE ORGANIZATION
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2  Summary of Test Results

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

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

Details of the test configuration is shown in clause 6.

The conclusion for the test items of which are required by the applied standard is indicated under
the test result.

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

[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:
[ ]
. higae Crawa.
Shigeru Kinoshita Shigeru Osawa
Assistant Manager Deputy Manager
JQA KITA-KANSAI Testing Center JQA KITA-KANSAI Testing Center
SAITO EMC Branch SAITO EMC Branch

. JAPAN QUALITY ASSURANCE ORGANIZATION
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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)

. JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1601
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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. FCCID
004401/11/585296/0 *1)
2
A | Smart Phone Sharp 509SH 004401/11/585295/2 *2) APYHRO00239
B | AC Adapter Sharp SHCEJ1 - N/A
C | Earphone Softbank ZTCAA1 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:
No. | Description Identification | Connector Cable Ferrite | Length
(Manu. etc.) Shielded | Shielded | Core (m)
1 | USB conversion cable - NO NO 1.5
2 | Earphone Cable NO NO 0.5

Technical document No. 23199-1601

JAPAN QUALITY ASSURANCE ORGANIZATION
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6.2 Test Arrangement (Drawings)

a) Single Unit

A
b) AC Adapter used
2
C
A
1
B
|
120VAC 60Hz
¢) Earphone used
2
C

APAN ALITY A RANCE 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 18 Mbps
IEEE802.11n MCS3 (26 Mbps)
Note: The worst condition was determined based on the test result of Maximum Peak Output Power(Mid
channel).

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

The test were carried out using the following test program supplied by applicant;
- Software Name: 509SH_WLAN_BT Test OM_ver0.1
- Software Version: 0.1
- Storage Location: Controller PC

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1601 J QU Ssu CE ORG ©
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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
Technical document No. 23199-1601
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FCCID

: APYHRO00239

7.1 Channel Separation

For the requirements, [ - Applicable [ [ - Tested.

M - Not Applicable

Remarks :

Page 10 of 92

[ - Not tested by applicant request. |

7.2 Minimum Hopping Channel

For the requirements, [ - Applicable [ [ - Tested.

M - Not Applicable

Remarks :

[ - Not tested by applicant request. |

7.3  Occupied Bandwidth

For the requirements, M - Applicable [ M - Tested.

[0 - Not Applicable

7.3.1 Test Results

For the standard, v - Passed [ - 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. |

I - Not judged

14.045
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17.672
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9.882
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at
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2437.0
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2437.0
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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

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1601 J QU Ssu CE ORG ©
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7.3.4 Test Data

Mode of EUT : WLAN

Test Date :June 27, 2016
Temp.:26°C, Humi:51%

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 lgzzgvnvli ih ¢
MH
(MHz) (MHz) (MHz) Limit (kHz)
01 2412.0 13.880 9.882 500
06 2437.0 14.045 9.439 500
11 2462.0 13.940 9.498 500
Low Channel

- Agilent R T

Ref 18 dBm #Atten 20 dB

#Peak

Log

18 | .

B/ o y = o

LgAw

M1 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

13.8796 MHz ® dB -6.00 dB

Transmit Freq Error  -133.662 kHz
Occupied Bandwidth 9,382 MHz

. JAPAN QUALITY ASSURANCE ORGANIZATION
Technical document No. 23199-1601
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Middle Channel
¥ Agilent R T
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@ - N T o e MmO
4B/ fﬂw»*“w WWM
Mﬂ T

i wm.\
LgAw
Ml 52
Center 2.437 86 GHz Span 38 MHz

#Res BW 100 kHz

Occupied Bandwidth

+VBW 308 kHz

Sweep 2,867 ms (1081 pts)
Occ BH % Pur 99.08 ¥

14,0443 MHz X dB 600 o
Transmit Freq Error  -29.318 kHz
Occupied Bandwidth 9.439 MHz
High Channel
- Agilent R T
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@ et et i i g | e
B/ 0.7 Fle
[
g -
_J”W Ww

'vuw‘nf( M
LgAw
ML S2
Center 2.462 BB GHz Span 38 MHz

#Res BW 100 kHz

Occupied Bandwidth

13.93383 MHz

Transmit Freq Error  -52.982 kHz
Occupied Bandwidth 9.493 MHz

+VBW 308 kHz

Sweep 2,867 ms (1081 pts)

Occ BH % Pur 99.08 ¥
xdB -6.00 4B

Technical document No. 23199-1601
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Mini -6dB
Channel | Freauency | 99% Bandwidth | -6dBe Bandwidth lgzllzm. dfh ¢
wi
MH MH MH
(MHz) (MHz) (MHz) Limit (kHz)
01 2412.0 16.454 16.108 500
06 2437.0 16.480 16.476 500
11 2462.0 16.460 16.472 500
Low Channel

- Agilent RL

Ref 18 dBm #Atten 20 dB

#Peak

Log

16

dB/ - L

LgAw

M1 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

16.4536 MHz

Transmit Freq Error  -42.182 kHz
Occupied Bandwidth 16.188 MHz

x dB -6.06 dB

Technical document No. 23199-1601
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Middle Channel
¥ Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
dB/ _j?rﬂ»m"'uw'%u'\m»ﬁmdhm\ MMWWC_
[t
vwwﬁ"‘w h‘%'
it o
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
16.4800 MH=z ® dB -6.00 dB
Transmit Freq Error  -7.467 kHz
Occupied Bandwidth 16.476 MHz
High Channel
- Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
dB/ _:JW\MM%MWEMMM\KA?Kf_
el e
1 ]
oy Ly
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
16.4601 MHz ® dB -6.00 dB
Transmit Freq Error  -15.327 kHz
Occupied Bandwidth 16.477 MHz

Technical document No. 23199-1601
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Mini -6dB
Channel Frequency 99% Bandwidth -6dBc Bandwidth lgzllzm. dfh ¢
wi
MH MH MH
(MHz) (MHz) (MHz) Limit (kHz)
01 2412.0 17.627 17.670 500
06 2437.0 17.672 17.750 500
11 2462.0 17.640 17.739 500
Low Channel

- Agilent RL

Ref 18 dBm #Atten 20 dB

#Peak

Log

1@

dB/ > 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

17.6271 MHz

Transmit Freq Error  -32.448 kHz
Occupied Bandwidth 17.670 MHz

x dB -6.06 dB

Technical document No. 23199-1601
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Middle Channel
¥ Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
dB/ N WWWMW <
o =
M,.wr"“”"’f ™
T
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
17.6720 MH=z ® dB -6.00 dB
Transmit Freq Error  -3.999 kHz
Occupied Bandwidth 17.750 MHz
High Channel
- Agilent R T
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@
dB/ 5 ProvdeneMaetonedodemplos |l prdadon g Bl ¢
7 L
- T
AO— o]
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
17.6398 MHz ® dB -6.00 dB
Transmit Freq Error  -13.832 kHz
Occupied Bandwidth 17.739 MHz

Technical document No. 23199-1601
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Mode of EUT : Bluetooth Low Energy
Test Date :June 28, 2016
Temp.:27°C, Humi:63%
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 1091.9 710.0 500
19 2440.0 1090.4 709.2 500
39 2480.0 1094.4 717.8 500
4) 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
1.7919 MH= XxdB -6.08 dB

Transmit Freq Error  -2.101 kHz
Occupied Bandwidth 716,815 kHz

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

¥ Agilent RL
Ref 18 dBm #Atten 20 dB
#Peak
Log
1@ - S S -
dB/ o X,
7 p——
] ™

e — [
LgAw
ML S2
Center 2.440 008 GHz Span 3 MHz
#Res BHW 1608 kHz #BH 300 kHz Sweep 1 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.7994 MH= XxdB -6.08 dB

Transmit Freq Error  -1.165 kHz
Occupied Bandwidth 709,173 kHz

High Channel
- Agilent "

Ref 18 dBm #Atten 20 dB
#Peak
Log

1@ il [ ey

dB/ o> S

LgAw

ML S2
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
1.0944 MHz x dB  -6.08 dB

Transmit Freq Error  -3.888 kHz
Occupied Bandwidth 717,838 kHz

APAN ALITY A RANCE ORGANIZATION
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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. ]
[0 - Not Applicable

7.5.1 Test Results

For the standard, M - Passed (1 - Failed 1 - Not judged

Peak Output Power of IEEE802.11b is 16.07 dBm at 2437.0  MHz
Peak Output Power of IEEE802.11¢ is 21.62 dBm at 2437.0  MHz
Peak Output Power of IEEE802.11n is 21.59 dBm at 2437.0  MHz
Peak Output Power of Bluetooth LE is 5.10 dBm at 2440.0 MHz
Uncertainty of Measurement Results +0.9 dB(20)
Remarks :

APAN ALITY A RANCE ORGANIZATION
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7.5.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
Power Meter N1911A 83]?);5)100291 Agilent 2016/07/16
Power Sensor N1921A %Sgif 10470 Agilent 2016/07/16
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.

7.5.3 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

APAN ALITY A RANCE ORGANIZATION
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JQA File No.
Model No.

Standard

1 KLL80160221
1 509SH
: CFR 47 FCC Rules and Regulations Part 15

Issue Date : July 11, 2016

: APYHRO00239

7.5.4 Test Data

1) IEEE 802.11b

Data Rate : 11Mbps
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Test Date: June 23, 2016
Temp.: 26 °C, Humi: 62 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mwW] [dBm] [dB]
01 2412 10.06 5.78 15.84 38.37 30.00 +14.16
06 2437 10.08 5.99 16.07 40.46 30.00 +13.93
11 2462 10.08 5.89 15.97 39.54 30.00 +14.03

Correction Factor
+) Meter Reading

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

5.99 dBm

Result

Minimum Margin: 30.00 - 16.07 = 13.93 (dB)

16.07 dBm = 40.46 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 5.98
2Mbps 5.93
5.5Mbps 5.91
11Mbps 5.99 *

* : Worst Rate

All comparison were performed on the same measurement condition.
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2) IEEE 802.11g
Test Date: June 23, 2016
Data Rate : 18Mbps Temp.: 26 °C, Humi: 62 %
Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mwW] [dBm] [dB]
01 2412 10.06 10.53 20.59 114 .55 30.00 + 9.41
06 2437 10.08 11.54 21.62 145 .21 30.00 + 8.38
11 2462 10.08 11.06 21.14 130.02 30.00 + 8.86

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

Correction Factor = 10.08 dB
+) Meter Reading = 11.54 dBm
Result = 21.62 dBm = 145.21 mW

Minimum Margin: 30.00 - 21.62 = 8.38 (dB)

NOTES

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

2. Setting of measuring instrument(s) :

Detector Function Video B.W.
Peak OFF
CH [MHZ]
06 2437
Rate Meter Reading Remark
[dBm]
6Mbps 11.05
9Mbps 11.05
12Mbps 10.96
18Mbps 11.54 *
24Mbps 11.17
36Mbps 11.45
48Mbps 11.16
54Mbps 10.94

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

Issue Date
FCCID
: CFR 47 FCC Rules and Regulations Part 15

: July 11, 2016
: APYHRO00239

3) IEEE 802.11n

Data Rate : MCS3
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Test Date: June 23, 2016
Temp.: 26 °C, Humi: 62 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mwW] [dBm] [dB]
01 2412 10.06 10.53 20.59 114.55 30.00 + 9.41
06 2437 10.08 11.51 21.59 144 .21 30.00 + 8.41
11 2462 10.08 11.47 21.55 142 .89 30.00 + 8.45

Correction Factor 10.08 dB

+) Meter Reading =

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

11.51 dBm

Result =
Minimum Margin: 30.00 - 21.59 = 8.41 (dB)

21.59 dBm = 144.21 mW

NOTES

2. Setting of measuring instrument(s) :

Detector Function

Video B.W.

Peak OFF

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

CH [MHZ]
06 2437
Rate Meter Reading Remark
[dBm]
MCSO 10.91
MCS1 11.27
MCS2 11.25
MCS3 11.51 *
MCS4 11.06
MCS5 10.87
MCS6 10.88
MCS7 11.35

*: Worst Rate

All comparison were performed on the same measurement condition.
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4) Bluetooth LE(Modulation type : GFSK)

Test Date: June 28, 2016
Temp.: 27 °C, Humi: 63 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mw] [dBm] [dB]
00 2402 10.06 -5.05 5.01 3.17 30.00 +24.99
19 2440 10.08 -4._.98 5.10 3.24 30.00 +24 .90
39 2480 10.08 -5.31 4.77 3.00 30.00 +25.23

Calculated result at 2440.000 MHz, as the worst point shown on underline:

Correction Factor = 10.08 dB
+) Meter Reading = -4.98 dBm
Result = 5.10 dBm = 3.24 mW

Minimum Margin: 30.00 - 5.10 = 24.90 (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
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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 0.69 dBm at 2437.0  MHz
Peak Power Density of IEEE802.11g is -4.68 dBm at 2462.0 MHz
Peak Power Density of IEEE802.11n is -4.91 dBm at 2412.0 MHz
Peak Power Density of Bluetooth LE is 1.18 dBm at 2440.0 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
Spectrum Analyzer E4446A EJAS;L;L)IB 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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JQA File No. : KL
1 509SH

Model No.
Standard
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80160221
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FCCID

7.6.4 Test Data
1) IEEE 802.11b

Data Rate : 11Mbps
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Test Date: June 27, 2016

Temp.: 26 °C, Humi: 51 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHZ] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.06 -10.03 0.03 1.01 8.00 + 7.97
06 2437 10.08 -9.39 0.69 1.17 8.00 + 7.31
11 2462 10.08 -9.47 0.61 1.15 8.00 + 7.39

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

Minimum Margin: 8.00 - 0.69 = 7.31 (dB)

Correction Factor = 10.08 dB
+) Meter Reading = -9.39 dBm
Result = 0.69 dBm = 1.17mW

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 2.413 @7 GHz Mkrl 2.436 32 GHz
Ref 18 dBm #Htten 20 dB -10.83 dBm Ref 18 dBm #Htten 20 dB -9.39 dBm
#Peak #Peak
Log Log
16 16
dB/ (1) dB/ é
W WW\"""WEWWW.*“ 4
| g ™ Y ‘ij M,_‘M Pt |
M“-“\

LaAv LgAv _\w
Ml 52 \\"4 M1 SZM
53 FS 53 FS

AA AA
£t £(t
FTun FTun
Swp Swp

Center 2.412 89 GHz
#Res BH 38 kHz
# Agilent

Ref 18 dBm

#YEH 189 kHz

#Htten 20 dB

#Sweep 100 ms (2001 pts) #Res BHW 38 kHz

RL

Span 28 MHz Center 2.437 @

Mkrl 2.462 27 GHz
-9.47 dBm

#Peak
Log

18
dB/

pyTY
4 u T

oy

oy

LaAv

M1 SZ’MW

53 FS

£0F):
FTun

Swp

Center 2.462 89 GHz
#Res BH 38 kHz

#YEH 180 kHz
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2) IEEE 802.11g
Test Date: June 27, 2016
Data Rate : 18Mbps Temp.: 26 °C, Humi: 51 %
Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHZ] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.06 -14.94 -4.88 0.33 8.00 +12.88
06 2437 10.08 -15.18 -5.10 0.31 8.00 +13.10
11 2462 10.08 -14.94 -4_86 0.33 8.00 +12.86

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

Correction Factor = 10.08 dB
+) Meter Reading = -14.94 dBm
Result = -4.86 dBm = 0.33 mW

Minimum Margin: 8.00 - -4.86 = 12.86 (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 2.466 99 GHz Mkrl 2.431 98 GHz
Ref 18 dBm #Atten 20 dB -14.94 dBm Ref 19 dBm #Atten 20 dB -15.18 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
1 1
MNN\XJW AAANAS LA b dtlu b A r bl p o i) ga ALk ’ﬂM?\)\M ANSAABNI AN L p iR bl Bon S A SAARARAASNEANN
/ y T R R AT NI Bl R N T quwv\ ’ N L L R -v”v\ LA R IR LA }
Al " r
.Nﬂ T h% M“J “ MM
LaAy LaAy |
N "y
ML $2 ML $2
33 FS 33 FS
AA AA
£t £(t
FTun FTun
Snp Swp
Center 2.412 89 GHz Span 28 MHz Center 2.437 @8 GHz Span 28 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 2.456 99 GHz
Ref 18 dBm #Atten 20 dB -14.94 dBm
#Peak
Log
18
dB/

\)\/‘X.W PARARABAARA L ARARAARAAANAASAAAA A

LaAy M] m\l.

"y
ML S2
53 F5
AR
£(tn
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: June 27, 2016
Data Rate : MCS3 Temp.: 26 °C, Humi: 51 %
Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Power Density
CH [MHZ] [dB] [dBm] [dBm] [mW] [dBm] [dB]
01 2412 10.06 -14.97 -4_91 0.32 8.00 +12.91
06 2437 10.08 -15.49 -5.41 0.29 8.00 +13.41
11 2462 10.08 -15.12 -5.04 0.31 8.00 +13.04

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

Correction Factor = 10.06 dB
+) Meter Reading = -14.97 dBm
Result = -491 dBm = 0.32 mW

Minimum Margin: 8.00 - -4.91 = 12.91 (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 2.466 68 GHz Mkrl 2.441 87 GHz
Ref 18 dBm #Atten 20 dB -14.97 dBm Ref 18 dBm #Atten 20 dB -15.49 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
1
M\/\XMN‘ APARASA L apan pnl s hAARRAARARA NS o KA S s A AN AR AR A At e AR AN
f- ¥ !r'whlv‘vl CARRAR LR S e A ”] ! ¥ vy RO PR AR A
Al |
| i
LaAv ' Lafiv
ML $2 ML $2
33 FS 33 FS
AA AA
£t £(t
FTun FTun
Snp Swp
Center 2.412 89 GHz Span 28 MHz Center 2.437 @8 GHz Span 28 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 2.456 71 GHz
Ref 18 dBm #Atten 20 dB -15.12 dBm
#Peak
Log
18
dB/
1
mmﬁnw AUBAABAMAL Lan &k AarAARARAAR g A 5Dk s
et \RaRS ias s B A a LA R IARARLIS i nERS L2
! ]
LaAv
ML $2
33 FS
AA
£0F):
FTun
Swp
Center 2.462 89 GHz Span 28 MHz
#Res BH 30 kHz #YBH 160 kHz #Sweep 100 ms (2001 pts)_
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4) Bluetooth LE(Modulation type : GFSK)
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Test Date: June 28, 2016
Temp.: 27 °C, Humi: 63 %

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

CH [MHZ] [dB] [dBm] [dBm] [mwW] [dBm] [dB]

00 2402 10.06 -9.01 1.05 1.27 8.00 + 6.95

19 2440 10.08 -8.90 1.18 1.31 8.00 + 6.82

39 2480 10.08 -9.27 0.82 1.21 8.00 + 7.19

Calculated result at 2440.000 MHz, as the worst point shown on underline:

Minimum Margin: 8.00 - 1.18 = 6.82 (dB)

Correction Factor = 10.08 dB
+) Meter Reading = -8.90 dBm
Result = 1.18 dBm = 1.31 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 2.482 @88 GHz Mkrl 2.446 80§ GHz
Ref 1@ dBm #Htten 20 dB -9.81 dBm Ref 1@ dBm #Htten 20 dB -5.99 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
LaAy / \,\UW LaAy / \'\UVV
ML S2 ] ML S2 M\I
53 F5 k 53 F5

AR AR ..
£0F): I W £0F): ] T
P58k o i P50k P
Shp [ ® Y gl Swp L™ RS
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 @@ GHz
Ref 1@ dBm #Htten 20 dB -9.27 dBm
#Peak
Log
18
dB/
LaAv / \/\
ML S2 { UV
53 F5 f" ! \

AR o ~

£0F): W P
P58k p
Shn el '
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:

t
EUT Attenuator Spectrum
Analyzer
The setting of the spectrum analyzer are shown as follows:
Frequency Range 30 MHz - 25 GHz Band-Edge
Res. Bandwidth 100 kHz 100 kHz
Video Bandwidth 300 kHz 300 kHz
Sweep Time AUTO AUTO
Trace Maxhold Maxhold
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JQA File No.
Model No.
Standard
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FCCID
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7.7.4 Test Data

1) IEEE 802.11b

Low Channel
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Test Date :June 27, 2016

Temp.:26°C, Humi:51%

Agilent RL Agilent RL
Mkrl 862.4 MHz Mkrl 12.741 GHz
Ref 18 dBm #Atten 20 dB —70.35 dBm Ref 18 dBm #Atten 20 dB —62.44 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.4 -25.4 1
dBm 1 dBm A n
LgAy - T o s - TR e & | LaAy e -
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
1 1y Freq 862.4 MHz -78.35 dEm 1 1y Freq 12.741 GHz -62.44 dEm
Agilent RL # Agilent RL
Mkrl 2.412 GHz Mkrl 15.538 GHz
Ref 18 dBm #Atten 20 dB —5.36 dBm Ref 18 dBm #Atten 20 dB —61.72 dBm
#Peak #Peak
Log 5 Log
18 18
dB/ dB/
Dl Dl
-25.4 -25.4 1
dBm dBm e
Lafy ‘ wad | 4y W%W
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
1 1y Freq 2,412 BHz -E.36 dEm 1 1y Freq 15.538 GHz -61.72 dEm
Agilent RL # Agilent RL
Mkrl 8.476 GHz Mkrl 24.929 GHz
Ref 18 dBm #Atten 20 dB —63.84 dBm Ref 18 dBm #Atten 20 dB —60.58 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.4 -25.4 1
dBm — dBm P T
gl L DN e iy
LaRAy .mvﬁ%gb Lafu &gﬂuﬂmﬂr——
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 finplitude
1 1y Freq 8,476 GHz -63.684 dEm 1 1y Freq 24.928 GHz -66.58 dEm
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Middle Channel

Agllent RL # Agilent RL
Mkrl 556.7 MHz Mkrl 13.556 GHz
Ref 18 dBm #Atten 20 dB —70.39 dBm Ref 18 dBm #Atten 20 dB —62.88 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
aéS.S aéS.S 1
mn 1 n . N "
Lofv | FPYPTPP Py TP e e —— I i T i b
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
1 1y Freq E5E.7 MHz -78.35 dEm 1 1y Freq 13.556 GHz -62.68 dEm
Agilent RL # Agilent RL
Mkrl 2.436 GHz Mkrl 15.303 GHz
Ref 18 dBm #Atten 20 dB —5.78 dBm Ref 18 dBm #Atten 20 dB —62.82 dBm
#Peak #Peak
Log 1 Log
18 18
dB/ dB/
Dl Dl
aéS.S aéS.S 1
mn mn N4 . s , "
LaFy AL Lafy . fsaaiaied
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 finplitude
1 1y Freq 2,436 GHz -5.78 dEm 1 1y Freq 15.363 GHz -62.62 dEm

Agilent RL # Agilent RL
Mkrl 7.718 GHz Mkrl 24.238 GHz
Ref 18 dBm #Atten 20 dB —63.81 dBm Ref 18 dBm #Atten 20 dB —60.42 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl D
-25.8 B -25.8 1
dBm o - dBm " N n " .
LaAv e LaAv
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 finplitude
1 1y Freq 7.716 GHz -63.61 dEm 1 1y Freq 24.238 GHz -68.42 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 518.1 MHz Mkrl 13.729 GHz
Ref 18 dBm #Htten 20 dB —78.37 dBm Ref 1@ dBm #Htten 20 dB -62.03 dBm
#Peak #Peak
Log Log
16 16
dB/ dB/
Dl Dl
-25.7 -25.7 1
dBm dBm - N [ T " -
LaAy " " r—" - Lafv “““Tj-“ﬂ " el
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 Fcis Anplitude Marker  Trace Type W fcis Anplitude
1 [<8) Freg 5181 MHz -78.37 dEm 1 <8 Freg 13.729 GHz -62.83 dEm
Agilent RL # Agilent RL
Mkrl 2,463 GHz Mkrl 15.347 GHz
Ref 18 dBm #Htten 20 dB -5.68 dBm Ref 19 dBm #Htten 20 dB -61.57 dBm
#Peak #Peak
Log 2 Log
16 16
dB/ dB/
Dl Dl
-25.7 -25.7 1
dBi dBi "
" AL smi] - . el
Lofv L= F." LaAy
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 Type W fcis Anplitude Marker  Trace Type W Fxis Anplitude
1 [<8) Freg 2.453 GHz -5.50 dEm 1 <8 Freg 15.347 GHz -61.57 dEm
Agilent RL Agilent RL

Mkrl 6.859 GHz

Mkrl 24.122 GHz

Ref 18 dBm #Htten 20 dB —-64.48 dBm Ref 1@ dBm #Htten 20 dB -60.64 dBm
#Peak #Peak
Log Log
16 16
dB/ dB/
o] o]
257 . 257 1
dBm dBm
o e " " " n e ol Lo
Lafy " : mhﬂ%‘% Lafy
M 52 | | M S2
Start 5806 GHz Stop 10,606 GHz Start 26.600 GHz Stop 25,606 GHz

#Res BW 1686 kHz #YBW 308 kHz

Sweep 478.4 ms (8192 pts) #Res BM 106 kHz

#UBW 380 kHz Sweep 478.4 ms (8192 pts)

Marker  Trace Type W fxis
1 [<8) Freg £.858 GHz

Anplitude Marker  Trace
64,43 dEm 1

Anplitude
-68.54 dEm

Type W fxis
Freg 24.122 GHz
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2) IEEE 802.11g

Low Channel
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Agilent RL # Agilent RL
Mkrl 557.9 MHz Mkrl 13.629 GHz
Ref 18 dBm #Atten 20 dB —70.15 dBm Ref 18 dBm #Atten 20 dB —62.36 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-38.5 -38.5 1
dBm 1 dBm o 2 N
Lofy ——— _ - ) | gy [ st g
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 ¥ i fnplitude Marker  Trace Trpe ¥ i finplitude
1y Freq E57.5 MHz -78.15 dEm 1 1y Freq 13.628 GHz -62.36 dEm
Agilent RL Agilent RL
Mkrl 2.484 GHz Mkrl 15.148 GHz
Ref 18 dBm #Atten 20 dB -10.43 dBm Ref 18 dBm #Atten 20 dB —61.54 dBm
#Peak #Peak
Log T Log
18 18
dB/ dB/
Dl H Dl
-38.5 H -38.5| 1
dBm “L dBm g T B
Lafy " Lafy Ww
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 -18.43 dEm 1 1y Freq 15.148 GHz -61.54 dEm
Agilent RL # Agilent RL
Mkrl 8.502 GHz Mkrl 24.213 GHz
Ref 18 dBm #Atten 20 dB —63.82 dBm_Ref 18 dBm #Atten 20 dB —60.68 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-38.5 -38.5 1
dBm — — dBm —— —— e |
Lafy TR Wy ppi o -7_ Lafy ittt st % e
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 ¥ i finplitude Marker  Trace Trpe W i finplitude
1y Freq 9,562 GHz -63.62 dEm 1 Freq 24.213 GHz -66.68 dEm
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Middle channel
Agilent RL # Agilent RL
Mkrl 845.8 MHz Mkrl 13.825 GHz
Ref 1@ dBm #Htten 20 dB —7/9.47 dBm Ref 18 dBm #Htten 20 dB —62.85 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.8 -30.8 1
dBm 1 dBm o —
LoAv | B — T — Lafv MWW Wil
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 Fcis Anplitude Marker  Trace Type W fxis Anplitude
[<8) Freg 845.8 MHz -78.47 dEm 1 <8 Freg 13.825 GHz -62.85 dEm
Agilent RL Agilent RL
Mkrl 2.429 GHz Mkrl 15.352 GHz
Ref 1@ dBm #Htten 20 dB -19.78 dBm Ref 18 dBm #Htten 20 dB -61.87 dBm
#Peak #Peak
Log . Log
18 18
dB/ dB/
Dl Dl
-30.8 -30.8 1
dBm dBm yr—.4 B T P — - }
LaAv yh‘ . . LaAv
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
[<8) Freg 2.428 GHz -18.76 dEm 1 <8 Freg 15.352 Hz -61.87 dEm
Agilent RL # Agilent RL
Mkrl 8.529 GHz Mkrl 24.851 GHz
Ref 1@ dBm #Htten 20 dB —63.63 dBm Ref 18 dBm #Htten 20 dB -61.81 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.8 A -30.8 L
dBm dBm 1 ‘ — - - pr
Lafty [y — ~‘-"!T!‘»'““ mww Lafu e
M 52 | | | M S2
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
[<8) Freg 8.528 GHz -63.55 dEm 1 <8 Freg 24.851 GHz -61.51 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 838.4 MHz Mikrl 14.679 GHz
Ref 1@ dBm #Htten 20 dB —79.33 dBm Ref 18 dBm #Htten 20 dB -63.83 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
2307 2307 .
dBm ) dBm o
Lfy — , L ——— o T W s
M s | Mos2 | \
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 fxis Anplitude
Freg 830.4 MHz -78.33 dEm 1 <8 Freg 14.879 GHz -63.83 dEm
Agilent RL Agilent RL
Mkrl 2.455 GHz Mkrl 15.116 GHz
Ref 1@ dBm #Htten 20 dB -19.78 dBm Ref 18 dBm #Htten 20 dB -61.75 dBm
#Peak #Peak
Log 1 Log
18 18
dB/ dB/
Dl Dl
-38.7 =307 | 1
dBm dBm
iy I Finl - s gy Mwww apumsne]
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 Type W fxis Anplitude Marker  Trace Type W Fxis Anplitude
Freg 2.455 GHz -18.76 dEm 1 <8 Freg 15.116 GHz -61.75 dEm
Agilent RL # Agilent RL
Mkrl 8.483 GHz Mkrl 24.1595 GHz
Ref 1@ dBm #Htten 20 dB —64.06 dBm Ref 18 dBm #Htten 20 dB —60.61 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
30.7 ) 30.7 1
dBm dBm o )
Lafly s I TR » . wd “ﬂ!%lﬂm LaFy el s _mw R
M 52 | M S2 |
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 8.483 GHz -64.56 dEm 1 <8 Freg 24.155 GHz -68.51 dEm
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3) IEEE 802.11n

Low Channel
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Agilent RL # Agilent RL
Mkrl 156.9 MHz Mkrl 14.224 GHz
Ref 18 dBm #Atten 20 dB —69.87 dBm Ref 18 dBm #Atten 20 dB —62.84 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.3 -30.3 1
dBm 1 dBm
oy | $ | . } | v - %M%
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
1y Freq 156.6 MHz -65.67 dEm 1 1y Freq 14.224 GHz -62.684 dEm
Agilent RL Agilent RL
Mkrl 2.484 GHz Mkrl 15.139 GHz
Ref 18 dBm #Atten 20 dB -10.22 dBm Ref 18 dBm #Atten 20 dB —62.33 dBm
#Peak #Peak
Log T Log
18 18
dB/ dB/
Dl Dl
-30.3 =303 | 1
dBm ““ dBm AP Y N
LaRv o . itiind | 0 —M#m'nm»% ’ hﬂmmw
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 finplitude
1y Freq 2,464 GHz -18.22 dEm 1 1y Freq 15.138 GHz -62.33 dEm
Agilent RL # Agilent RL
Mkrl 7.813 GHz Mkrl 24.897 GHz
Ref 18 dBm #Atten 20 dB —63.96 dBm Ref 18 dBm #Atten 20 dB —60.78 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.3 -30.3 1
dBm 5 —— dBm : T T
Lafv = it Loy [riwiter e
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 finplitude
1y Freq 7.613 BHz -63.56 dEm 1 1y Freq 24.857 GHz -66.75 dEm
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Middle Channel
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Agllent RL # Agilent RL
Mkrl 425.4 MHz Mkrl 13.811 GHz
Ref 18 dBm #Atten 20 dB —69.87 dBm Ref 18 dBm #Atten 20 dB —62.42 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.8 -30.8 1
dBm 0 dBm " N .
Lafv » = T TEmP g e v Lafv —-—-“#""‘“ﬁ%‘hw —
M 52 | | M 52 | |
Start 30.0 MHz Stop 1,866 6 GHz Start 10.008 GHz Stop 15,666 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
1y Freq 425.4 MHz -65.67 dEm 1 1y Freq 13.811 GHz -62.42 dEm
Agllent RL Agllent RL
Mkrl 2.429 GHz Mkrl 15.275 GHz
Ref 18 dBm #Atten 20 dB -10.72 dBm Ref 18 dBm #Atten 20 dB —61.95 dBm
#Peak #Peak
Log . Log
18 18
dB/ dB/
Dl Dl
ag@.% ag@.% 1
m m Ll
Lafiy yh—- o : sl | oy WMW
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 fnplitude
1y Freq 2,429 GHz -18.72 dEm 1 1y Freq 15.275 GHz -£1.85 dEm
Agilent RL # Agilent RL
Mkrl 8.698 GHz Mkrl 23.983 GHz
Ref 18 dBm #Atten 20 dB —64.87 dBm Ref 18 dBm #Atten 20 dB —60.88 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
i . i 1
mn I mn FRRTRUPN VS RIS FITRRIYJOTIN WY ghad Lok Lot
Lafly o N - " m%% Lafy o %ﬂr
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 ¥ i finplitude
1y Freq 8,608 GHz -64.67 dEm 1 Freq 23.983 GHz -66.68 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 582.9 MHz Mkrl 13.860 GHz
Ref 18 dBm #Atten 20 dB -78.29 dBm Ref 10 dBm #Atten 20 dB -61.45 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.6 -30.6 1
dBm 1 dBm P — P o = N
LaAv ya - Z %F = 7 = . wod LaAv ¢
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 fdis Anplitude
Freg 5A2.3 MHz -78.29 dEm 1 <8 Freg 13.860 GHz -61.45 dEm
Agilent RL Agilent RL
Mkrl 2.454 GHz Mkrl 19.933 GHz
Ref 18 dBm #Atten 20 dB -18.59 dBm Ref 10 dBm #Atten 20 dB -62.33 dBm
#Peak #Peak
Log 1 Log
18 18
dB/ dB/
Dl Dl
-30.6 -30.6 1
dBm .‘] l._ dBm " — "
LaAv Ty T F_ e = s LaAv
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 Type W fxis Anplitude Marker  Trace Type W fdis Anplitude
Freg 2.454 GHz -18.59 dEm 1 <8 Freg 18.833 GHz -62.33 dBm
Agilent RL # Agilent RL
Mkrl 7.874 GHz Mkrl 24.139 GHz
Ref 18 dBm #Atten 20 dB -64.77 dBm Ref 10 dBm #Atten 20 dB -60.81 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-30.6 -30.6 1
i : i P S S
LaRy st = %‘MW LaRy
M 52 | | | | | M S2
Start 5.008 GHz Stop 10880 GHz Start 20.800 GHz Stop 25.080 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 fxis Anplitude Marker  Trace Type W fxis Anplitude
Freg 7.874 GHz -64.77 dEm 1 <8 Freg 24.139 GHz -68.81 dEm
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Test Date : June 28, 2016
Temp.:27°C, Humi:63%

4) Bluetooth Low Energy
Low Channel

Agilent RL # Agilent RL
Mkrl 688.2 MHz Mkrl 13.913 GHz
Ref 18 dBm #Atten 20 dB —70.13 dBm Ref 18 dBm #Atten 20 dB —61.83 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.7 -25.7 1
dBm 1 dBm P N T "
Lafiv . . . — 0 i — o Lafiv ww‘ﬁ“ A W
M 52 [m1 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 Trpe W i fnplitude Marker  Trace Trpe ¥ i fnplitude
1 1y Freq £A8.2 MHz -78.13 dEm 1 1y Freq 13.913 GHz -£1.63 dEm
Agilent RL # Agilent RL
Mkrl 2.402 GHz Mkrl 15.214 GHz
Ref 18 dBm #Atten 20 dB -5.61 dBm Ref 18 dBm #Atten 20 dB —62.48 dBm
#Peak #Peak
Log 3 Log
18 18
dB/ dB/
Dl Dl
555.? 2 555.? 1
m m X
gy T%__ ‘ - | oy “WW%“WM
M 52 | M 52 | | | | | |
Start 1.806 GHz Stop 5.866 GHz Start 15.660 GHz Stop 20,668 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 2,482 GHz -E.61 dEm 1 1y Freq 15.214 GHz -62.48 dEm
2 1y Freq 1,734 GHz ~62.55 dEm
Agilent RL # Agilent RL
Mkrl 9.608 GHz Mkrl 24.194 GHz
Ref 18 dBm #Atten 20 dB —053.42 dBm Ref 18 dBm #Atten 20 dB —61.31 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl 1 Dl
555.? T 555.? 1
m o — I mn B . " m
LaA Mt i ‘ Lafy [l gﬂg@rr ok o
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 Fis fnplitude
1 1y Freq 9,668 GHz -53.42 dEm 1 1y Freq 24.184 GHz -61.31 dEm
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Middle Channel
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Agilent RL # Agilent RL
Mkrl 885.8 MHz Mkrl 13.638 GHz

Ref 18 dBm #Atten 20 dB -69.91 dBm Ref 10 dBm #Atten 20 dB -62.14 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl Dl
-25.5 -25.5 1
dBm dBm L L . P e
LaAv — 7 ; = y T z o LAy s “’%ﬁ"‘ —
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
1y Freq 86E.8 MHz -65.61 dEm 1 1y Freq 13.638 GHz -62.14 dEm
Agilent RL Agilent RL
Mkrl 2.448 GHz Mkrl 15.147 GHz
Ref 18 dBm #Atten 20 dB —5.49 dBm Ref 18 dBm #Atten 20 dB —61.11 dBm
#Peak #Peak
Log 3 Log
18 18
dB/ dB/
Dl Dl
-25.5 N =255 1
dBm s dBn 2 N o . ;
Lafiv bmaan i ! wialpg | oAy F
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 2,448 GHz 5,45 dBm 1 1y Freq 15.147 GHz -61.11 dEm
2 1y Freq 1,734 GHz ~64.66 dEm
Agilent RL # Agilent RL
Mkrl 8.768 GHz Mkrl 24.222 GHz
Ref 18 dBm #Atten 20 dB —96.47 dBm Ref 18 dBm #Atten 20 dB —60.38 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
] .ol
-25.5 -25.5 i
dBm dBm o " PR
4 . ,T Mﬂw e Rttt #ATL-?
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 finplitude Marker  Trace Trpe W i finplitude
1y Freq 9,766 GHz -5E.47 dEm 1 1y Freq 24.222 GHz -66.38 dEm
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High Channel
Agilent RL # Agilent RL
Mkrl 7505 MHz Mkrl 13.457 GHz
Ref 16 dBn #hitten 20 B ~70.3L dBu Ref 16 dBm #hitten 20 B ~61.30 dBm
#Peak #Peak
Log Log
19 19
dB/ dB/
ol ol
253 253 1
dBm 1 dBm o T N
LaRy pnn - — — - > ™ v v LaRy s t ek —
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 ¥ i fnplitude
1 1y Freq 7EB.5 MHz -78.31 dEm 1 1y Freq 13.457 GHz -61.66 dEm
Agilent RL Agilent RL
Mkrl 2.488 GHz Mkrl 15.236 GHz
Ref 18 dBm #Atten 20 dB —5.86 dBm Ref 18 dBm #Atten 20 dB —61.79 dBm
#Peak #Peak
Log L Log
18 18
dB/ dB/
Dl Dl
-25.9 z -25.9 1
dBm T dBm ™ - —
LaF M inssirad | 01
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
1 1y Freq 2,486 GHz -E.86 dEm 1 1y Freq 15.235 GHz -61.75 dEm
2 1y Freq 1,734 GHz -62.23 dEm
Agilent RL # Agilent RL
Mkrl 8.928 GHz Mkrl 24.183 GHz
Ref 18 dBm #Atten 20 dB —58.26 dBm Ref 18 dBm #Atten 20 dB —60.58 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl o Dl
-25.9 -25.9 1
dBm — - — T dBm — -
Lofty e e s Lafy w%&ﬂ% o
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 ¥ i fnplitude Marker  Trace Trpe W i finplitude
1 1y Freq 9,926 GHz -58.26 dEm 1 Freq 24.163 GHz -66.58 dEm
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Band-Edge Emission
Test Date :June 27, 2016
Temp.:26°C, Humi:51%

1) IEEE 802.11b
Low Channel

- Agilent RL
Mkrz 2.398 09 GHz
Ref 16 dBm #Atten 20 dB -65.48 dBm
#Peak
Log 1
14
dB/ /] T,
vl ¥,
/ i
DI il ™,
5 i N
T I ]
LaAy e
ML §2
Start 2.362 58 GHz Stop 2.437 50 GHz
#Res BH 160 kHz #BH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 ¢1) Freq 2.411 85 GHz -C.52 dBn
2 ¢1) Freq 2.488 BA GHz -44.65 dBu
3 1) Freq 2.398 BA GHz -65.48 dEm
High Channel
- Agilent RL
Mkrz 2.483 50 GHz
Ref 16 dBm #Atten 20 dB -66.92 dBm
#Peak
Log 1
16 R,
4B/ a o~
|/ N

256 [ b
dBm W
LaAv Pt ety - s .
ML 52
Start 2.446 80 GHz Stop 2.521 88 GHz
#Res BH 166 kHz #UBH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 [&h Frag 2,463 32 GH=z -E.58 dBm
2 1 Frag 2.483 GH GH=z -BE.92 dBm
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2) IEEE 802.11g
Low Channel
- Agilent RL
Mkr3 2,390 68 GHz
Ref 18 dBm #Atten 20 dB -£1.83 dBm
#Peak
Log 1
1@ o
1/
i] o ——
-30.3 3
4B WM ““*‘M
Ww—«-*“"’m
LgAw
ML S2
Start 2.362 50 GHz Stop 2.437 50 GHz
#Res BH 160 kHz #BH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 1y Freq 2.484 5B GHz -18.21 dEm
2 1) Freq 2.488 88 GHz -46.43 dEn
3 1 Freq 2,398 86 GHz -61.23 dEm
High Channel
- Agilent RL
Mkr2 2.483 5@ GHz
Ref 18 dBm #Atten 20 dB -63.86 dBm
#Peak
Log .
14 &
7 <
DI / \w‘
307 e M ]
dBm
LgAv LSO P R S R
ML S2
Start 2.446 80 GHz Stop 2.521 B0 GHz
#Res BH 160 kHz #BH 300 kHz Sweep 7.2 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 1y Freq 2.454 55 GHz -18.65 dEm
2 1) Freq 2.483 56 GHz -63.85 dEn
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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 -60.23 dBm

#Peak

Log
14

dB/

ﬁ“"ww

g B

g

T . e

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 -18.1E dBm
2 1l Frag 2.468 BB GH=z -4E6.67 dBm
3 1 Freg 2.398 BB GHz -EB.23 dBm
High Channel
- Agilent RL
Mkrz 2,483 58 GHz
Ref 18 dBm #Atten 20 dB -62.09 dBm
#Peak
Log .
14 &
dB/ jr"“‘"‘ B er“”*“”“’*"wl\
O .Jf \\
-3.6 [ =
B =
LaAy www .
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 -18.59 dBm
2 1l Frag 2.483 5B GH= -62.89 dBm
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Test Date :June 28, 2016
Temp.:27°C, Humi:63%

4) Bluetooth Low Energy
Low Channel

¥ Agilent RL
Mkr3 2,398 60 GHz
Ref 18 dBm #Atten 20 dB -70.86 dBm
#Peak
Log 1
10 i
dB/ [

-25.6
dBm

LgAw

e e,

]
el .
DT e i e et

ML S2
Start 2.385 B0 GHz
#Res BW 108 kHz

Stop 2.415 88 GHz

#VBW 308 kHz Sweep 2.867 ms (1081 prs)

Markar Trace Typa ¥ Axiz Amplitude
1 (4] Frag 2.482 B1 GH=z -5.559 dBm
2 1l Frag 2.468 BB GH=z -5B.67 dBm
3 1 Freg 2.398 BB GHz -78.8E dBm
High Channel
- Agilent RL
Mkr2 2.453 58 GHz
Ref 18 dBm #Atten 20 dB -68.29 dBm
#Peak
Log 1
10 2
4B/ /

-25.9
B ’JJ ]\ 2
Lgﬂ\.-' )JL’\I N\S A 4
TR TRPTR T e B e L e Y R P B . L L W

ML S2

Start 2.468 50 GHz
#Res BW 108 kHz

#VBW 308 kHz

Stop 2.498 50 GHz
Sweep 2,867 ms (1081 prs)

Trace
(&)
(&)

Marker
1
2

Typa ¥ Axiz
Frag 2.479 99 GH=z
Frag 2.483 5B GH=

Amplitude
-E.82 dBw
-E8.29 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) 8.3 dB at 2.479  MHz
Uncertainty of Measurement Results + 2.6 dB(20)

Remarks : WLAN 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-407FR ?]')2_(1)(1)2;1 Kyoritsu 2016/10/15
RF Cable RG223/U0 --- (H-7) HUBER+SUHNER | 2016/11/19

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 a

AMN

/\1/ Horizontal Reference Plane
To Mains Supply

NOTE
AMN : Artificial Mains Network
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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: June 30, 2016

Temp.: 25 °C, Humi.: 70 %

Erequenc Corr. Meter Readings Limits Results Margin Remarks
Y Factor [dB(V)] [dB(V)] [dB(1V)] [dB]
[MHZ]  [dB] QP AVE QP  AVE QP AVE QP AVE
0.211 10.3 32.2 - 63.2 53.2 42 .5 - +20.7 - -
0.314 10.2 33.8 - 59.9 49.9 440 - +15.9 - -
0.418 10.2 29.4 - 57.5 47.5 39.6 - +17.9 - -
0.534 10.2 28.0 - 56.0 46.0 38.2 - +17.8 -- -
0.643 10.2 34.0 12.8 56.0 46.0 44 .2 23.0 +11.8 +23.0 -
0.735 10.3 35.1 12.8 56.0 46.0 45.4 23.1 +10.6 +22.9 -
1.179 10.3 36.3 13.9 56.0 46.0 46.6 24.2 + 9.4 +21.8 -
2.479 10.4 37.3 16.6 56.0 46.0 47 .7 27.0 + 8.3 +19.0 -
4.959 10.4 36.3 19.7 56.0 46.0 46.7 30.1 + 9.3 +15.9 -
26.662 11.4 31.2 - 60.0 50.0 42.6 - +17.4 -- -
= QP Limits ALTTETTY AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 70
Ny [ —
2 60 [ —
T 50 | ommen
> il LT Q- b
Q) - e e, L - e e ah iy o o> o o> o o - - - e e» a» o - e
= PN B R QT -TY g ¢
g L @ L]
S
& 30
& 20 XX X
10
""""""""" Measurement Sensitivity
0 | | | | | |
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES

1
2
3
4
5
6

® 3

. 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 2.479 MHz, as the worst point shown on underline:

Correction Factor + Meter Reading (QP) = 10.4 + 37.3 = 47.7 dB(uV)

. QP : Quasi-Peak Detector / AVE : Average Detector
. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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Test voltage : 120VAC 60Hz

Measured phase : L2

Corr. Meter Readings Limits Results

Test Date: June 30, 2016

Page 51

of 92

Temp.: 25 °C, Humi.: 70 %

Margin

Freauensy’ eactor [dB(V)] [dB(V)] [dB(V)] [dB] Remarks
[MHZ]  [dB] QP AVE QP  AVE QP AVE QP AVE
0.211 10.2 32.2 - 63.2 53.2 42 .4 - +20.8 - -
0.314 10.2 28.1 - 59.9 49.9 38.3 - +21.6 - -
0.418 10.2 25.3 - 57.5 47.5 35.5 - +22.0 - -
0.534 10.2 25.1 - 56.0 46.0 35.3 - +20.7 - -
0.643 10.2 26.8 - 56.0 46.0 37.0 - +19.0 - -
0.735 10.3 27.6 - 56.0 46.0 37.9 - +18.1 - -
1.179 10.3 36.1 15.4 56.0 46.0 46.4 25.7 + 9.6 +20.3 -
2.479 10.4 24.5 - 56.0 46.0 34.9 - +21.1 - -
4.959 10.5 18.7 - 56.0 46.0 29.2 - +26.8 - -
26.662 11.5 23.3 - 60.0 50.0 34.8 - +25.2 - -
= QP Limits ~ ===see= AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 0
Ny [ —
g 60 -
T 50 —m=a
q>_> .-~-----.------.? ----------- - = o | = -
~ 40 P
g |
Y 9 o @F ? ?
.2 30 >f N
g
= 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 1.179 MHz, as the worst point shown on underline:

Correction Factor + Meter Reading (QP) = 10.3 + 36.1 = 46.4 dB(uV)

N

8. Test receiver setting(s) :

Technical document No. 23199-1601

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

CISPR QP 9 kHz / Average 9 kHz
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2) Mode of EUT : Bluetooth Low Energy

Test voltage : 120VAC 60Hz

Measured phase : L1

Corr. Meter Readings Limits Results
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Test Date: June 30, 2016

Temp.: 25 °C, Humi.: 70 %

Margin

Freaueny eactor [dB (V)] [dB(uV)] [dB(LV)] [dB] Remarke
[MHz]  [dB] QP AVE QP AVE QP AVE QP AVE
0.207 10.3 32.0 - 63.3 53.3 42 .3 - +21.0 - -
0.312 10.2 33.7 - 59.9 49.9 43.9 - +16.0 - -
0.419 10.2 29.6 - 57.5 47.5 39.8 - +17.7 - -
0.520 10.2 26.8 - 56.0 46.0 37.0 - +19.0 - -
0.629 10.2 33.8 13.4 56.0 46.0 44 .0 23.6 +12.0 +22 .4 -
0.738 10.3 35.2 13.5 56.0 46.0 45.5 23.8 +10.5 +22.2 -
1.073 10.3 35.3 14.0 56.0 46.0 45 .6 24._.3 +10.4 +21.7 -
2.571 10.4 36.5 16.6 56.0 46.0 46 .9 27.0 + 9.1 +19.0 -
4.857 10.4 36.4 19.8 56.0 46.0 46.8 30.2 + 9.2 +15.8 -
28.127 11.4 31.4 - 60.0 50.0 42 .8 - +17.2 - -
m— QP Limits ~ sesssea AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 0
Ny [ —
g 60 -
T 50 b omeen
> had
Q) - e - - 1L = S -—— -—— e e - -
3 40 o 9 A A4 Al t ®
= Ll L]
2 ?
2 30 X
A 20 : S S
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 2.571 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.4 + 36.5 = 46.9 dB(uV)

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

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

S Ok W N

N
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Test voltage : 120VAC 60Hz Test Date: June 30, 2016
Temp.: 25 °C, Humi.: 70 %

Measured phase : L2

Corr. Meter Readings Limits Results Margin

Freaueney eactor [dB(V)] [dB(uV)] [dB(1V)] [dB] Remarke
[MHZ]  [dB] QP AVE QP  AVE QP AVE QP AVE
0.207 10.2 32.6 - 63.3 53.3 42.8 - +20.5 - -
0.312 10.2 28.1 - 59.9 49.9 38.3 - +21.6 - -
0.419 10.2 25.0 - 57.5 47.5 35.2 - +22.3 - -
0.520 10.2 24.2 - 56.0 46.0 34.4 - +21.6 - -
0.629 10.2 26.8 - 56.0 46.0 37.0 - +19.0 - -
0.738 10.3 27.5 - 56.0 46.0 37.8 - +18.2 - -
1.073 10.3 33.1 12.5 56.0 46.0 43.4 22.8 +12.6 +23.2 -
2.571 10.4 23.7 - 56.0 46.0 34.1 - +21.9 - -
4.857 10.5 18.1 - 56.0 46.0 28.6 - +27.4 - -
28.127 11.6 23.9 - 60.0 50.0 35.5 - +24.5 - -
—— QP Limits = ==se=ee AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 0
Ny [ —
g 60 -
T 50 ==t
Q) L T T R T Ry - s an oo en o> -
~ 40 P e )
P QP ? ?
2 30 o
g
2w X
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 1.073 MHz, as the worst point shown on underline:

Correction Factor + Meter Reading (QP) = 10.3 + 33.1 = 43.4 dB(uV)
. QP : Quasi-Peak Detector / AVE : Average Detector
8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz

N
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7.9 Radiated Emission
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For the requirements, [ - Applicable [ M - Tested. [ - Not tested by applicant request. ]
[0 - Not Applicable

7.9.1 Test Results

For the standard, M - Passed (1 - Failed 1 - Not judged

Min. Limit Margin (Average)

10.2 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 : WLAN mode, Z axis position.

H |+ | [+ (|

19496.0

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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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 | 2016/07/26
RF Cable RG213/U --- (H-28) HUBER+SUHNER | 2016/07/26
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 ?3_0535-)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
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 > 1T *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
TEEES02. 11g(18Mbps) 0.02 0.49 95.9% 0.47 2.13 3.00
IEEES02.11n HT20(MCS3) 0.02 0.37 94.6% 0.35 2.86 3.00
Bluetooth LE 0.23 0.62 62.9% 0.39 2.56 3.00
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— Side View —
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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.

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1601 J QU Ssu CE ORG ©



JAA

JQA File No. : KL80160221
Model No. : 509SH
Standard

Issue Date : July 11, 2016
FCCID : APYHRO00239
: CFR 47 FCC Rules and Regulations Part 15

7.9.4 Test Data
7.9.4.1 Band-edge Compliance

2 PK
VIEW

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

RBW 1 MHz
VBW 3 MHz

Marker
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Test Date :June 23, 2016
Temp.:23°C, Humi:70%

1 [T1 ]

50.90 dBuV/m

Ref 115 dBuv/m ATt 0 dB SWT 5 ms 2.389%9280000 GHz
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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

REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 51.65 dBuv/m
Ref 115 dEpvV/m Att 0 dB SWT 5 ms 2.374880000 GHz

Markgr 2 [TZ2]|] l
~110 ST Coopv/m

Z.3900000Q0 GHz
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F100
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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 : Horizontal

REW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 49.85 dBuv/m
Ref 115 dEpvV/m Att 0 dB SWT 5 ms 2.485225000 GHz

Markgr 2 [TZ2]|] l
~110 BV 7 I

Z.483500000 GH=z
By

_90\\
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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

RBW 1 MHz
VBW 3 MHz

Marker

1 [T1
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]

50.53 dBuV/m

Ref 115 dBuv/m ATt 0 dB SWT 5 ms Z2.4956850000 GHz
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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

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 58.93 dBuv/m
Ref 115 dBuv/m ATt dB SWT 5 ms Z.388800000 GHz
Markgr 2 [TZ2]|]
~110 E . BV 7 I
2.390000000 GHz
100 f““”“m,.wlh
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Note: The trace 1 is Peak . The trace 2 is Average.
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2 PK
VIEW

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

Ref 115 dBpvV/m

RBW 1 MHz
VBW 3 MHz
ATt 0 dB SWT 5 ms
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2
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Note: The trace 1 is Peak . The trace 2 is Average.
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Mode of EUT : 11ch: 2462 MHz, (IEEE 802.11g)
Antenna Polarization : Horizontal

Ref 115 dBpvV/m

RBW 1 MHz
VBW 3 MHz
ATt 0 dB SWT 5 ms

Marker
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]
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2.453950000 GHz
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Note: The trace 1 is Peak . The trace 2 is Average.
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Mode of EUT : 11ch: 2462 MHz, (IEEE 802.11g)
Antenna Polarization : Vertical
REW 1 MHz Marker 1 [T1 ]

VBW 2 MHz

56.00 dBuV/m

Ref 115 dBuv/m ATt 0 dB SWT 5 ms 2.484025000 GHz
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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

RBW 1 MHz Marker 1 [T1 ]
VBW 3 MHz 5069 dBuvV/m
Ref 115 dEpvV/m Att 0 dB SWT 5 ms 2.3289640000 GHz
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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 : Vertical

RBW 1 MHz
VBW 3 MHz
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Note: The trace 1 is Peak . The trace 2 is Average.
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2 PK
VIEW

Mode of EUT : 11ch: 2462 MHz, (IEEE 802.11n)
Antenna Polarization : Horizontal
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VBW 3 MHz
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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
REW 1 MHz Marker 1 [T1 ]

VBW 2 MHz
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Note: The trace 1 is Peak . The trace 2 is Average.
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Mode of EUT : Bluetooth Low Energy, Hopping off (Och: 2402 MHz)
Antenna Polarization : Horizontal

2 PK
VIEW

RBW 1 MHz
VBW 3 MHz

Marker
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Test Date :June 24, 2016
Temp.:24°C, Humi:67%
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FCCID
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Mode of EUT : Bluetooth Low Energy, Hopping off (Och: 2402 MHz)
Antenna Polarization : Vertical
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VIEW
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Mode of EUT : Bluetooth Low Energy, Hopping off (39ch: 2480 MHz)
Antenna Polarization : Horizontal
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VIEW
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Note: The trace 1 is Peak . The trace 2 is Average.
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Mode of EUT : Bluetooth Low Energy, Hopping off (39ch: 2480 MHz)
Antenna Polarization : Vertical
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Note: The trace 1 is Peak . The trace 2 is Average.
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7.9.4.2 Other Spurious Emission (9kHz — 30MHz)
Test Date :June 29, 2016
Temp.:26°C, Humi:69%

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.

Test Date: June 29, 2016
Temp.: 26 °C, Humi: 69 %

Antenna pole : Horizontal

Antenna Corr.
Factor Factor
[MHZ] [dB(1/m)] [dB] [dB(uV)]  [dB(uv/m)]  [dB(uv/m)] [dB]

Frequency Meter Readings Limits Results Margin Remarks

120.50 13.0 -26.5 28.2 43.5 14.7 +28.8 -

= Limits

80

70

60

50

40 l

30 -

L

20 e

Emission Level [dB(uV/m)]

10 T

""""""""" Measurement Sensitivity

0 | L

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 120.50 MHz, as the worst point shown on underline:
Antenna Factor + Correction Factor + Meter Reading = 13.0 + (-26.5) + 28.2 = 14.7 dB(uV/m)
Antenna Height : 251 cm, Turntable Angle : 268 °

7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]

UL W
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Test Date: June 29, 2016
Temp.: 26 °C, Humi: 69 %

Antenna pole : Vertical

Frequency Antenna Corr. Meter Readings Limits Results Margin Remarks
Factor Factor
[MHZz] [dB(1/m)] [dB] [dB(uV)] [dB(uVv/m)] [dB(uVv/m)] [dB]
30.08 18.8 -27.7 29.6 40.0 20.7 +19.3 -
121.19 13.1 -26.5 27.1 43.5 13.7 +29.8 -
—— Limits
80
70
f\g 60
> =
= 50
m
< 40
>
3
o 30 P
= e N (P
a0 S
g Pl | o
g | Tt~ | ||| e
10 P (T T
""""""""" Measurement Sensitivity
0 | L
30 50 100 300 500 1000
Frequency [MHz]
NOTES
1. Test Distance : 3 m
2. The spectrum was checked from 30 MHz to 1000 MHz.
3. The correction factor is composed of cable loss, pad attenuation and/or amplifier gain.
4. The symbol of “<” means “or less”.
5. The symbol of “>” means “more than”.
6. Calculated result at 30.08 MHz, as the worst point shown on underline:

Antenna Factor + Correction Factor + Meter Reading = 18.8 + (-27.7) + 29.6 = 20.7 dB(uV/m)
Antenna Height : 100 cm, Turntable Angle : 349 °
7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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Mode of EUT : Bluetooth Low Energy

Test Date: June 29, 2016
Temp.: 26 °C, Humi: 69 %

Antenna pole : Horizontal

Antenna Corr.
Factor Factor
[MHZ] [dB(1/m)] [0B] [dB(uV)] [dB(uV/m)] [dB(uV/m)] [0B]

Frequency Meter Readings Limits Results Margin Remarks

120.00 13.0 -26.5 <27.0 43.5 <13.5 >+30.0 -

= Limits
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70

60

50

40 l

30 -

______

20

Emission Level [dB(uV/m)]

10 T

""""""""" Measurement Sensitivity

0 | L

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 120.00 MHz, as the worst point shown on underline:
Antenna Factor + Correction Factor + Meter Reading = 13.0 + (-26.5) + <27.0 = <13.5 dB(uV/m)
Antenna Height : 255 cm, Turntable Angle : 289 °

7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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Test Date: June 29, 2016
Temp.: 26 °C, Humi: 69 %

Antenna pole : Vertical

Antenna Corr.
Factor Factor
[MHZ] [dB(1/m)] [dB] [dB(uV)]  [dB(uv/m)]  [dB(uv/m)] [dB]

Frequency Meter Readings Limits Results Margin Remarks

30.66 18.5 -27.7 29.2 40.0 20.0 +20.0 -
120.90 13.1 -26.5 <27.0 43.5 <13.6 >+29.9 -

m— Limits

80

70

60
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20 p——

Emission Level [dB(uV/m)]
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------------------ Measurement Sensitivity

0 . L
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 30.66 MHz, as the worst point shown on underline:
Antenna Factor + Correction Factor + Meter Reading = 18.5 + (-27.7) + 29.2 = 20.0 dB(uV/m)
Antenna Height : 100 cm, Turntable Angle : 337 °©

7. Test receiver setting(s) : CISPR QP 120 kHz [QP : Quasi-Peak]
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7.9.4.4 Other Spurious Emission (Above 1000MHz)

Mode of EUT : IEEE802.11b

Test Date: June 24, 2016
Temp.: 24 °C, Humi: 67 %

Frequency Antenna Corr. Meter Readings [dB (1V)] Limits Results Margin  Remarks
Factor Factor Horizontal Vertical [dB(uVv/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 27.3 -15.8 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.5 <39.5 >+14.5
12060.0 33.6 -25.5 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <46.1 <36.1 > +17.9
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 -42.7 51.2 45.8 50.3 44 .2 74.0 54.0 49.0 43.6 +10.4
Test condition : TX Middle Ch
4874 .0 27.3 -15.8 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.5 <39.5 >+14.5
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 33.5 -25.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.8 <35.8 > +18.2
19496.0 40.5 -42.7 51.6 46.0 50.8 44 .4 74.0 54.0 49.4 43.8 +10.2
Test condition : TX High Ch
4924 .0 27.3 -15.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.6 <39.6 > +14.4
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 33.4 -26.0 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.4 <35.4 > +18.6
19696.0 40.5 -42.7 50.6 43.9 50.2 43.0 74.0 54.0 48.4 41.7 +12.3
22158.0 40.6 -43.1 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.5 <37.5 > +16.5

Calculated result at 19496.0 MHz, as the worst point shown on underline:
40.5 dB(1/m)

-42.7 dB

46.0 dB(uV)

43.8 dB(uV/m)

Antenna Factor =

Corr. Factor
+) Meter Reading
Result =
Minimum Margin: 54.0 - 43.8 = 10.2 (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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Mode of EUT : IEEE802.11b
TX Low/Middle/High ch (Horizontal)
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Mode of EUT : IEEE802.11g

Test Date: June 24, 2016
Temp.: 24 °C, Humi: 67 %

Frequency Antenna Corr. Meter Readings [dB (1V)] Limits Results Margin  Remarks
Factor Factor Horizontal Vertical [dB(pV/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 27.3 -15.8 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.5 39.5 > +14.5
12060.0 33.6 -25.5 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <46.1 36.1 > +17.9
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 -42.7 51.2 45.8 50.3 44 .2 74.0 54.0 49.0 43.6 +10.4
Test condition : TX Middle Ch
4874 .0 27.3 -15.8 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.5 39.5 > +14.5
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 33.5 -25.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.8 35.8 > +18.2
19496.0 40.5 -42.7 51.6 46.0 50.8 44 .4 74.0 54.0 49 .4 43.8 +10.2
Test condition : TX High Ch
4924 .0 27.3 -15.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.6 39.6 > +14.4
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 33.4 -26.0 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.4 35.4 > +18.6
19696.0 40.5 -42.7 50.6 43.9 50.2 43.0 74.0 54.0 48.4 41.7 +12.3
22158.0 40.6 -43.1 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.5 37.5 > +16.5

Calculated result at 19496.0 MHz, as the worst point shown on underline:
40.5 dB(1/m)

-42.7 dB

46.0 dB(uV)

43.8 dB(uV/m)

Antenna Factor =

Corr. Factor
+) Meter Reading
Result =
Minimum Margin: 54.0 - 43.8 = 10.2 (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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Mode of EUT : IEEE802.11g
TX Low/Middle/High ch (Horizontal)
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Mode of EUT : IEEE802.11n

Test Date: June 24, 2016
Temp.: 24 °C, Humi: 67 %

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 27.3 -15.8 <38.0 < 28.
12060.0 33.6 -25.5 <38.0 < 28.
14472 .0 37.0 -26.2 <38.0 < 28.
19296.0 40.5 -42.7 51.2 45.

<38.0 <28.0 74.0 54.0 <49.5 <39.5 > +14.5
38.0 <28.0 74.0 54.0 <46.1 <36.1 > +17.9
<38.0 <28.0 74.0 54.0 <48.8 <38.8 > +15.2
50.3 44 .2 74.0 54.0 49.0 43.6 +10.4

o0 O O O
A

Test condition : TX Middle Ch

4874 .0 27.3 -15.8 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.5 <39.5 > +14.5
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 33.5 -25.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.8 <35.8 > +18.2
19496.0 40.5 -42.7 51.6 46.0 50.8 44 .4 74.0 54.0 49._4 43.8 +10.2

Test condition : TX High Ch

4924 .0 27.3 -15.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <49.6 <39.6 > +14.4
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 33.4 -26.0 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.4 <35.4 > +18.6
19696.0 40.5 -42.7 50.6 43.9 50.2 43.0 74.0 54.0 48.4 41.7 +12.3
22158.0 40.6 -43.1 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.5 <37.5 > +16.5

Calculated result at 19496.0 MHz, as the worst point shown on underline:

Antenna Factor = 40.5 dB(1/m)
Corr. Factor = -42.7 dB
+) Meter Reading = 46.0 dB(uV)

Result = 43.8 dB(uV/m)
Minimum Margin: 54.0 - 43.8 = 10.2 (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

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1601 J QU Ssu CE ORG ©



JQA File No. : KL80160221 Issue Date : July 11, 2016
JEA Model No.  : 509SH FCCID  :APYHR000239

Standard : CFR 47 FCC Rules and Regulations Part 15

Technical document No. 23199-1601

Page 85 of 92

Mode of EUT : IEEE802.11n
TX Low/Middle/High ch (Horizontal)
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JQA File No. : KL80160221
JEA Model No. : 509SH
Standard

Issue Date
FCCID
: CFR 47 FCC Rules and Regulations Part 15

: July 11, 2016
: APYHRO00239

Mode of EUT : Bluetooth Low Energy

Page 86 of 92

Test Date: June 24, 2016
Temp.: 24 °C, Humi: 67 %

Frequency  Antenna Corr. Meter Readings [dB(uV)] Limits Results Margin  Remarks
Factor Factor Horizontal Vertical [dB(uVv/m)] [dB(uV/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 50.5 445 50.3 43.9 74.0 54.0 48.0 42.0 +12.0
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 <38.0 <28.0 74.0 54.0 <51.7 <41.7 > +12.3
12200.0 33.3 -25.7 <38.0 <28.0 <38.0 <28.0 74.0 54.0 <45.6 <35.6 > +18.4
19520.0 40.4 -42.9 50.9 45.8 50.4 445 74.0 54.0 48.4 43.3 +10.7
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 <38.0 <28.0 74.0 54.0 <45.1 <35.1 > +18.9
19840.0 40.4 -42.9 <50.0 42.1 <50.0 42.0 74.0 54.0 <47.5 39.6 +14.4
22320.0 40.6 -43.4 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <47.2 <37.2 > +16.8

40.4 dB(1/m)
-42.9 dB

Antenna Factor =
Corr. Factor =
+) Meter Reading = 45.8 dBuV)

Result = 43.3 dB[uV/m)
Minimum Margin: 54.0 - 43.3 = 10.7 (dB)

Calculated result at 19520.0 MHz, as the worst point shown on underline:

NOTES
1. Test Distance : 3 m

3. The correction factor is shown as follows:

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

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)

2. The spectrum was checked from 1 GHz to 25 GHz (10th harmonic of the highest fundamental frequency).
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Mode of EUT : Bluetooth Low Energy
TX Low/Middle/High ch (Horizontal)
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