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SECTION 1: Customer information

Company Name
Address
Telephone Number
Facsimile Number
Contact Person

Murata Manufacturing Co., Ltd.

10-1, Higashikotari 1-chome, Nagaokaslyp-Kyoto 617-8555 Japan
+81-75-955-6173

+81-75-955-7096

Noriko Ueno

SECTION 2: Equipment under test (E.U.T.)

2.1 Identification of E.U.T.

Type of Equipment

Model No.

Serial No.

Rating

Receipt Date of Sample
Country of Mass-production
Condition of EUT

Modification of EUT

2.2 Product Description

Communication Module
TypelEK
Refer to Section 4, Clause 4.2
DC3.0V

May 17, 2015

China, Japan
Engineering prototype

(Not for Sale: This sample is equivalent to massdpced items.)
No Maodification by the tesl

Model: TypelEK (referred to as the EUT in this ngps a Communication Module.

General Specification

Clock frequency(ies) in the system

Radio Specification

Radio Type

Frequency of Operation
Modulation

Antenna type

Antenna Gain

32 MHz

Transceiver

2405 MHz - 2480 MHz
0O-QPSK, DSSS

Monopole pattern antenna
+0.7 dBi

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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SECTION 3:

Test specification, procedures & results

3.1

Test Specification

Test Specification

FCC Part 15 Subpart C: 2015, final revised on January 21, 2015

Title FCC 47CFR Part15 Radio Frequency Device Subpart C Intentional Radiators
Section 15.207 Conducted limits
Section 15.247 Operation within the bands 902-928MHz,
2400-2483.5MHz, and 5725-5850MHz
3.2 Procedures and results
Item Test Procedure Specification Worst margin Results Remarks
FCC: ANSI C63.4-2009 FCC: Section 15.207
L 7. AC powerline Conducted Emission QP . )
Conducted Emission | weasyrements | 19.9dB, 048530 MHz, L1 | Complied
1C: RSS-Gen 8.8 IC: RSS-Gen 8.8
FCC: "Guidance for Performing FCC: Section
Compliance Measurements on Digital [15.247(a)(2)
. Transmission Systems (DTS) .
6 dB Bandwidth Operating Under §15.247(issued on Complied Conducted
June9,201%)"
IC: - IC: RSS5-2475.2(1)
FCC: "Guidance for Performing FCC: Section
Compliance Measurements on Digital [15.247(b)(3)
Maximum Peak | Transmission Systems (DTS) .
Output Power |Operating Under §15.247(issued on See data. Complied Conducted
dune9 2005 |
IC: RSS-Gen 6.12 IC: RSS5-2475.4(4)
FCC: "Guidance for Performing FCC: Section 15.247(e)
Compliance Measurements on Digital
) Transmission Systems (DTS) .
Power Density Operating Under §15.247(issued on Complied Conducted
dune9 2005 |
IC: - IC: RS5-2475.2(2)
FCC: "Guidance for Performing FCC: Section15.247(d)
Compliance Measurements on Digital 2.9dB
Transmission Systems (DTS) 2483.500 MHz, AV, Conducted
Spurious Emission  |Operating Under §15.247(issued on Horizontal Complied (below 30 MHz)/
Restricted Band Edges |June 9, 2015)" Radiated
IC: RSS-Gen 6.13 IC: RSS-247 5.5 (above 30 MHz)
RSS-Gen 8.9 *1)
RSS-Gen 8.10

Note: UL Japan, Inc.

’s EMI Work Procedures No. 13-E

M-W0420 and 13-EM-W0422.

*1) Radiated test was selected over 30 MHz based on section 15.247(d) and KDB 558074 D01 12.2.7.

* |n case any questions arise about test procedure, ANSI C63.4: 2009 is also referred.

FCC Part 15.31 (e)

The RF Module has its own regulator.
The RF Module is constantly provided voltage (DC 1.8 V) through the regulator regardless of input voltage. Therefore,
this EUT complies with the requirement of 15.203/212.

FCC Part 15.203/212 Antenna requirement

It is impossible for end users to replace the antenna, because the antenna is mounted inside of the EUT. Therefore, the
equipment complies with the antenna requirement of Section 15.203/212.

UL Japan, Inc.

Shonan EMC

Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400
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3.3 Addition to standard
Item Test Procedure Specification Worst margin Results Remarks
9¢ % Occupiet IC: RSS-Gen6.€ IC: - N/A - Conducte
Bandwidth

Other than above, no addition, exclusion nor dexabas been made from the standard.

3.4 Uncertainty

EMI

The following uncertainties have been calculateprtvide a confidence level of 95 % using a coveragtork = 2.
Shonan EMC Lab.

Item Frequency range Uncertainty (+/-
No.1SAC/SR| No.2SAC/SR No.3SAC/$R
Conducted emission (AC Mains) LISN 150 kHz - 30 MHz .6 8B 3.4dB 3.4dB
Radiated emission 9 kHz - 30 MHz 3.7dB 3.5dB 3.5dB
(M easurement distance: 3 m) 30 MHz - 300 MHz 4.9dB 9 dB 4.7 dB
300 MHz - 1 GH4 5.0dB 5.0dB 4.8 dB
1GHz - 15 GH 4.9dB 4.9dB 4.9dB
Radiated emission 15 GHz - 18 GHz 5.7 dB 5.7 dB 5.7 dB
(M easurement distance: 1 m) 18 GHz - 40 GHz 4.5 dB dB.3 4.3 dB

SAC=Semi-Anechoic Chamber
SR= Shielded Room is applied besides radiated emiss

Antenna terminal te

Uncertainty (+/-

Power Measurement above 1 C 0.68 dB
Spurious emission (Conducted) below 1 ¢ 1.5dB
Spurious emission (Conducted) 1 GHz - 3 ( 1.7dB
Spurious emission (Conducted) 3 GHz - 18 ( 2.4 dB
Spurious emission (Conducted) 18 GHz - 26.5 2.5dB
Bandwidth Measureme 0.66 %

Conducted Emission test

The data listed in this test report has enough mangopre than the site margin.

Radiated emission test

The data listed in this report meets the limitsegalthe uncertainty is taken into consideration.

UL Japan, Inc.

Shonan

EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone
Facsimile

: +81 463 50 6400
1 +81 463 50 6401
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35 Test Location
UL Japan, Inc. Shonan EMC Lab.
1-22-3, Megumigaoka, Hiratsuka-shi, Kanagawa-kes+ P20 JAPAN
Telephone: +81 463 50 6400, Facsimile: +81 46348116
JAB Accreditation No. RTL02610
. IC Registration | Width x Depth x Size of reference ground plane (m) / Maimum
Test site . . . measurement
Number Height (m) horizontal conducting plane .
distance
No.1 Semi-anechoic |, o4 4 206x11.3x7.65 | 20.6x11.3 10m
chamber
No.2 Semi-anechoic | o745 206x11.3x7.65 | 20.6x11.3 10m
chamber
No.3 Semi-anechoic |,q7 5 5 12.7x7.7x5.35 12.7x7.7 5m
chamber
No.4 Semi-anechoic | 8.1x5.1x3.55 8.1x5.1 -
chamber
No.1 Shielded room - 6.8x4.1x2.7 6.8x4.1 -
No.2 Shielded room - 6.8x4.1x2.7 6.8x4.1 -
No.3 Shielded room - 6.3 x4.7x2.7 6.3x4.7 -
No.4 Shielded room - 4.4 x4.7x2.7 4.4 x4.7 -
No.5 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.6 Shielded room - 7.8x6.4x2.7 7.8x6.4 -
No.8 shielded room - 3.45x5.5x2.4 3.45x5.5 -
No.1 Measurement ) 255 x4.1%x2.5 ) )

room

3.6

Refer to APPENDIX.

Test data, Test instruments, and Test set up

UL Japan, Inc.

Shonan EMC Lab.
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SECTION 4: Operation of E.U.T. during testing

4.1 Operating Mode(s)

*The details of Operating mode(s)

Test item

Mode

Tested frequency

All items

Transmitting (Tx) IEEE 802.15.4

2405MHz, 2440MHz, 2480MHz

*2) Power setting: FO

*1) Software: TeraTerm 4.83.0.0

4.2 Configuration and peripherals

DC3.0V

A:

EUT

* Cabling and setup(s) were taken into considenagind test data was taken under worse case cargitio

*1) DC power supply (Model No.: PAN35-10A) was udedDC 3.0 V input.

Description of EUT

No. Item Model number Serial number Manufacturer Remarks
A Communication Type 1EK 10 *3), Murata Mfg. Co EUT
Module 14 *2) Ltd.
B Jigu board - - Murata Mfg. Co -
Ltd.
*2) Used for Antenna Terminal conducted tests
*3) Used for Conducted Emission test and Radiat@is&on tests
List of cables used
No. Cable name Length (m) Shield Remarks
Cable Connector
1 Signal 0.025 Unshielded Unshielded -
2 DC 1.0 Unshielded Unshielded -
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone : +81 463 50 6400
1 +81 463 50 6401

Facsimile
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SECTION 5: Conducted Emission

Test Procedure and conditions

EUT was placed on a urethane platform of nomired,sl.0 m by 1.5 m, raised 0.8 m above the conaygiiound
plane.

The rear of tabletop was located 40 cm to the eaartionducting plane. The rear of EUT, includingipieerals
aligned and flushed with rear of tabletop. All atkarfaces of tabletop were at least 80 cm fromathgr grounded
conducting surface. EUT was located 80 cm fromree Lmpedance Stabilization Network (LISNAtificial mains
Network (AMN) and excess AC cable was bundled intee

1) For the tests on EUT with other peripheralsa(@hole system)

I/0O cables that were connected to the peripherate Wwundled in center. They were folded back arth forming a
bundle 30 cm to 40 cm long and were hanged at@abBeight to the ground plane. All unused 50 ohrmeators of
the LISN (AMN) were resistivity terminated in 50rmhwhen not connected to the measuring equipment.

The AC Mains Terminal Continuous disturbance Vadtags been measured with the EUT via DC power guppl
within the shielded room.
The EUT via DC power supply was connected to a L(BMIN).

An overview sweep with peak detection has beeropad.

The test results and limit are rounded off to ceeimhal place, so some differences might be observed

Detector : QP and CISPR AV
Measurement range : 0.15VIHz — 30 MHz
Test data : APPENDIX

Test result : Pass

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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SECTION 6:

Test Procedure

Radiated Spurious Emission

It was measured based on "11.0 Emissions in ndniatesl frequency bands" of "KDB 558074 D01 DTS Idea
Guidance v03r03 (Issue on June 9, 2015)".

EUT was placed on a urethane platform of nomirmd, 9.5 m by 0.5 m, raised 0.8 m above the comlycfiound
plane.

The Radiated Electric Field Strength has been medsn a Semi Anechoic Chamber with a ground plane.

The height of the measuring antenna varied betdamrand 4 m and EUT was rotated a full revolutiooider to
obtain the maximum value of the electric field styth.

The measurements were performed for both vertiwdlrerizontal antenna polarization with the Testdeer, or the
Spectrum Analyzer.

The measurements were made with the following detdanction of the test receiver and the Spectamalyzer (in
linear mode).

The test was made with the detector (RBW/VBW) i fibllowing table.

When using Spectrum analyzer, the test was madeadijusting span to zero by using peak hold.

Test Antennas are used as below;
Frequency Below 30 MHz
Antenna Type Loop

30 MHz to 300 MHZ
Biconical

300 MHZtGHz
Logperiodic

Above 1 GHz
Horn

In any 100 kHz bandwidth outside the restricteddo@nwhich the spread spectrum intentional radieg@perating,
the radio frequency power that is produced by tibentional radiator confirmed 20 dB below thattie 100 kHz
bandwidth within the band that contains the higtest| of the desired power, based on a radiateasorement.

20 dBc was applied to the frequency over the limibf FCC 15.209 / Table 4 of RSS-Gen 8.9(IC) and oids the
restricted band of FCC15.205 / Table 6 of RSS-Gen®) (IC).

Frequenc Below 1GHz Above 1GHz 20dBc
Instrument use Test Receive Spectrum Analyzer Spectrum Analyzel
Detecto QF PK AV *3) PK
IF Bandwidtt BW 12CkHz RBW: 1 MHz Average Power Metho13.3.]| RBW: 10( kHz
VBW: 3 MHz RBW: 1 MHz VBW: 300 kHz
VBW: 3 MHz
Detector: Voltage Averaging
Trace: 100 traces
Test Distanc 3m 3 m (below 1! GHz), 3 m (below 1! GHz),
1 m *1) (above 15 GHz) 1 m*1) (above 15 GHz)

*1) Distance Factor: 20 x log (3.0 m/ 1.0 m) = €85

*3) Average Power Measurement was performed baseéd®& 13.3.1 of "KDB 558074 D01 DTS Meas Guidant8r03
(Issue on June 9, 2015)"

- The carrier level and noise levels were confirrmedach position of X, Y and Z axes of EUT to $eeposition of maximum noise, and
the test was made at the position that has thermaminoise.

Combinations of the worst case

Frequency Carrier Spurious
Antenna *2) Below 1GHz 1-15GHz 15-18GHz 15-25GHz
|_polarization
Horizontal X X X X X
Vertical Z X Z Z Z

*2) with spurious emissions near carrier frequency.

The test results and limit are rounded off to oeeimial place, so some differences might be observed

Measurement range : 30 MHz - 26.5 GHz

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
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SECTION 7: Antenna Terminal Conducted Tests
Test Procedure
The tests were made with below setting connectédet@ntenna port.
Tesl Spar RBW VBW Swee} | Detector Trace Instru ment usec

time
6 dB Bandwidtl 1CMHz 10C kHz 30CkHz | Auto Peal Max Holc Spectrum Analyz¢
99 % Occupie Enough widtto 1to5% Three Auto Sample Max Holc Spectrum Analyz¢
Bandwidth *1) display of OBW times
emission skirts of RBW
Maximum Pea - - - Auto Peak - Power Mete
Output Power Average *2) (Sensor: 50 MHz
BW)

Peak Powe 1.5 times the 30 kHz 10CkHz | Auto Peal Max Holc Spectrum Analyz¢
Density 6dB Bandwidth *3) *4)
Conductec 9kHz to 150kH 20CHz 62(C Hz Auto Peal Max Hold Spectrum Analyze
Spurious 150kHz to 30MH 10kHz 30kHz
Emission *5)
Band Edge 1C0 MHz 100 kH: 300 kHz | Auto Peal Max Holc Spectrum Analyz¢
confirmation *2)

*1) Peak hold was applied as W(case measureme
*2) Reference data
*3) Section 10.2 Method PKPSD (peak PSD) of "KDB 858 D01 DTS Meas Guidance v03r03 (Issue on JuB61h)"
*4) The test was not performed at RBW:3 kHz howelierrheasurement is to be performed with RBW:3kHz énréigyulation,
because, the measurement value with RBW:3 kHz ighessthe value of RBW:30 kHz and the test data heetimit with RBW:30 kHz.
*5) In the frequency range below 30MHz, RBW was nagd to separate the noise contents.
Then, wide-band noise near the limit was chedeghrately, however the noise was not detecteti@asn in the chart.

The test results and limit are rounded off to tvecithals place, so some differences might be obderve

Test data : APPENDIX
Test result : Pass
UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401



Test report No. 1 10799281S-A

Page 112 of 33
Issued date : June 30, 2015
FCCID : VPYLB1EK

APPENDIX 1: Test data

Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2015/05/29

Mode : Transmitting 2405 MHz
Power : DC 3V / AC 120V 60Hz
Temp./Humi. : 24 deg.C / 55 %RH
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer : Kenichi Adachi
80 — Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
%- T\\ o N (QP/AV)
g 50 \“‘\H‘“ H “‘ \1\‘\‘“‘\“ T HEEE N ] 4 L1 (PK)
- el s I | H‘ ‘, L1 (QP/AV)
= 40 H il %
£ ikl N‘
o | |
> 30 i
[T 1 \
oc 1 ‘ | | ‘ “"\,@W
{ | _
20 , AL WGW«WMW
10
0
2 3 S5 7 1 2 3 5 7 10 20
15 Frequency [MHz] 30
Reading Results Limit Margi
No. | Frea- > | b ] S [ | <@ | | <@ | <] prase | coment
MHz] [dBuV] | [dBuv] | [dB] | [dBuv] | [dBuV] | [dBuV] | [dBuV] | [dB] | [dB]
1 0.15000 273 2.0 12.4 66.0 56.0 26.3 416 N
2 0.32150 253 1.2 12.4 59.6 49.6 219 36.0 N
3|  o03ess0| 246 06| 124 55| 485 215 355 N
4| 043220 238 04| 124 s72| a72| 210 344| N
5| osseo0| 217 02| 125 s60| 460| 218 333 N
6 1.69790 124 0.0 12,5 56.0 46.0 311 335 N
7 0.15000 271 1.8 12.4 66.0 56.0 26.5 418 L1
8| o0a317e0| 253 1| 124 s07| a97| 220 362| L1
o o03e230| 247 06| 124 ss6| 486| 215 356| L1
10 0.41110 240 0.4 12.4 57.6 47.6 21.2 348 L1
1 0.53230 217 0.3 12,5 56.0 46.0 218 33.2 L1
12 1.70270 13.7 0.1 125 56.0 46.0 298 334 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

Mode
Power
Temp./Humi.
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2015/05/29

. Transmitting 2440 MHz

: DC 3V /AC 120V 60Hz
: 24 deg.C / 55 %RH

. Kenichi Adachi

80

— Limit1 (QP)
70 —— Limit2 (AV)
60 N (PK)
= ~ N (QP/AV)
= T P
I 1 e e ] 7 LK)
0 L1(QP/AV)
@ ST ARY ML 1
= 40 BT A 0 |
S LR o
S Ll
> 30 CHRE LRkl -
T ‘ \ !‘ \ ‘ I ‘l “ \ i '
AR AERARCARUEEH 1
20 T T LR
10
0
2 3 5 7 1 2 3 5 7 10 20
A8 Frequency [MHz] 30
K Reading CF Results Limit Margin
No. red. <QP> | <AV "¢ |7<ap> | <AV> | <ap> | <AV | <aP> | <AV> | Phase | Comment
[MHz] [dBuVl | [dBuv] | [dB] | [dBuMl | [dBuM | [dBuV] | [dBuV] | [dB] | [dB]
1 0.15000]  27.4 21| 124 660| 560| 262| 415 N
2| 032200 253 18] 124 506| 496| 219 359 N
3| 038060 245 07| 124 582| 482| 213 851 N
4| 043475 238 03| 124 57| 471|209 344 N
5| 053040 222 04| 125 560| 460| 213 831 N
6 171500 12,0 01| 125 560| 460| 315 334 N
7| 015000 271 19| 124 660| 560| 265 417] L1
8| 031510 254 12| 124 508 498| 220 362 L1
9| 038190 243 04| 124 582| 482| 215 354 L1
10| 045250 237 02| 124 568| 468| 207| 842 L1
11 052370 220 04| 125 560| 460| 215 831 L1
12 172700 140 02| 125 560| 460| 205 833 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Conducted Emission

DATA OF CONDUCTED EMISSION TEST

UL Japan,Inc. Shonan EMC Lab. No.3 Shielded Room
Date : 2015/05/29

Mode . Transmitting 2480 MHz
Power : DC 3V /AC 120V 60Hz
Temp./Humi. : 24 deg.C / 55 %RH
Limit1 : FCC 15C (15.207) QP
Limit2 : FCC 15C(15.207) AV Engineer : Kenichi Adachi
80 — Limit1 @P)
70 —— Limit2 (AV)
60 N (PK)
= ~ N (QP/AV)
= o —
I e g —L10K
IV } MU i m ! I L1 (QP/AV)
g 400Ul 1l ‘J”\
g i NI H ‘, \‘u"‘ wh | ‘
= I Nl
2 50l il M
e ‘\‘ }‘ If H T In e )
! i th ly AL A,
20 ‘ i lJ bt A ey
10
0
2 3 S5 7 1 2 3 5 7 10 20
A5 Frequency [MHz] 30
Reading Results Limit Margit
No. | Fred- @ | b ] S [ | oaw | <@ | < | <@ | <] prase | comment
MHz] [@BuM] | [dBuVM] | [dB) | [dBuV) | (dBuv] | [dBuV] | [dBuM | [dB) | (dB)
1 0.15000 27.4 2.1 12.4 66.0 56.0 26.2 415 N
2 0.31400 254 1.1 12.4 59.8 49.8 22.0 36.3 N
3| o0304s0| 246 06| 124 579 479|209 349 N
a|  o0a47380| 240 04| 124 s64| 464| 200 338 N
5|  osses0| 216 03| 125 560 460| 219 332 N
6 1.73960 12.3 0.0 125 56.0 46.0 31.2 335 N
7 0.15000 271 1.9 12.4 66.0 56.0 26.5 417 L1
8| 030190 254 12| 124 60| s501| 223 385 U1
o| 030850 245 05| 124 578 478|209 349 U1
10 0.48530 239 0.3 124 56.2 46.2 19.9 335 L1
1 0.55370 218 04 125 56.0 46.0 217 33.1 L1
12 1.73350 13.5 0.1 125 56.0 46.0 30.0 334 L1

Calculation:Result [dBuV] =Reading [dBuV] +C.Fac (LISN+Cable+ATT) [dB]
LISN: SLS-05

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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6 dB Bandwidth

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode Tx
Frequency| 6dBBandwidfh  Limit
[MHZ] [MHZ] [MHZ]
2405 1.628 >0.5300
2440 1.606 > 0.5700
2480 1.641 > 0.5700

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone : +81 463 50 6400
Facsimile :+81 463 50 6401
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6 dB Bandwidth

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode TX
2405 MHz
¥ Agilent RL
Ref 107 dBpY #ftten 10 dB
#Peak
i E R
dB/ Wy/ ¢
T N
]
LgRw
ML 2
Center 2.405 @00 GHz Span 10 MHz
#Res BH 160 kHz #UBH 308 kHz Sweep 184 ms (1261 ptsd
Occupied Bandwidth Occ BH % Pur  59.00 7
29885 MHz xdB -6.00 dB
Transmit Freq Error  48.544 kHz
% dB Bandwidth 1.628 MHz
2440 MHz
¥ Agilent RL
Ref 187 dBpY #Atten 10 dB
#Peak
Log = &
18
d/ o ‘o
o N
LgRv
ML §2]
Center 2.446 0068 GHz Span 10 MHz
#Res BH 100 kHz #BH 300 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BN % Pur  99.00 %
2.9437 MHz x dB 6.0 dF
Transmit Freq Error 11.234 kHz
% dB Banduidth 1.606 MHz
2480 MHz
% Agilent RL
Ref 167 dBpY #Atren 18 dB
#Peak
Log 3
1a il e
ey T <
' .
[
LgAw
ML 52|
Center 2.486 008 GHz Span 10 MHz
#Res BH 100 kHz #BH 300 kHz Sweep 1.04 ms (1201 pts)
Occupied Bandwidth Occ BH % PWr  99.00 %
2.9864 MHz x dB 6.0 dF
Transmit Freq Error -19.839 kHz
% dB Banduidth 1.641 MHz

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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M aximum Peak Output Power

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode Tx
Freg. | Reading| Cable | Atten. Result Limit Margin

(Peak) Loss Loss
[MHZz] | [dBm] [dB] [dB] [dBm] | [mW] | [dBm] | [mW] [dB]
2405.0 | -3.24 1.84 9.93 8.53 7.13 30.00 1000 21.47
2440.0 | -2.95 1.85 9.93 8.83 7.64 30.00 1000 21.17
2480.0 | -3.47 1.86 9.93 8.32 6.79 30.00 1000 21.68

Sample Calculation:
Result = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator Loss

*The equipment and cables were not used for factor 0 dB of the data sheets.

Average Output Power
(Reference datafor RF Exposure)

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode Tx
Freq. | Reading| Cable | Atten. Result Duty Result
Loss Loss (Burst power) factor (Frame power)

[IMHZ] | [dBm] | [dB] | [dB] | [dBm] | [mW] | [dB] | [dBm] | [mW]
24050 | -384 | 184 | 993 | 703 | 621 | 457 | 336 | 217
24400 | -357 | 185 | 993 | 821 | 662 | -457 | 364 | 231
24800 | 414 | 186 | 993 | 765 | 58 | -457 | 308 | 203

Sample Calculation:
Result (Burst power) = Reading + Cable Loss (including the cable(s) customer supplied) + Attenuator

Result (Frame power) = Burst power + Duty factor

*The equipment and cables were not used for factor O dB of the data sheets.

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ken, 259-1220 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 46350 6401
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Burst rate confirmation

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode Tx
(for Average Output Power) (for Spurious emissions)
Txon/(Tx on + Tx off) = 0.349 Tx on/(Tx on + Tx off) = 0.349
Txon/(Tx on + Tx off) * 100 = 34.9 % Txon/(Tx on + Tx off) * 100 = 34.9 %
Duty factor = 10 * log (2.683/7.684) = 457 dB Duty factor = 20 * log (2.683/7.684) = 914 dB
3 Agilent RL 3 Agilent RL
a Mkr2  7.684 ms a Mkr2  7.684 ms
Ref 8 dBm Atten 10 dB 1.00 dB Ref 8 dBm Atten 10 dB 1.00 dB
#Peak T #Peak T
Log Log
18 18
dB/ dB/
™ S~ ™ S~
LgAv LgAv
Wl 52 Wl 52
Center 2.405 008 GHz Span @ Hz | Center 2.465 866 GHz Span @ Hz
Res BH & MHz #YBH 50 MHz Sweep 20.27 ms (8001 pts) Res BH & MHz #YBH 50 MHz Sweep 20.27 ms (8001 pts)
Markar  Trace Type K Axis Anplitude Markar  Trace Type K Axis Anplitude
1R 1y Time 988 ps -£9.13 dBm 1R 1y Time 988 ps -£9.13 dBm
1la 1y Time 2,683 me 1.9 dB 1la 1y Time 2,683 me 1.9 dB
2R 1y Time 988 ps £69.13 dBm 2R 1y Time 988 ps £69.13 dBm
2o 1y Time 7.EEd me 1.88 dB 2o 1y Time 7.EEd me 1.88 dB

* When testing (Average output power, Spuriousssians), it measured by the signal of duty 100 %,
and it was corrected measuring value the dutpomal operation.

UL Japan, Inc.
Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone : +81 463 50 6400
Facsimile : +81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10799281S-A

Date May 27, 2015 May 28. 2015

Temperature / Humidity 24 deg. C /55 % RH 23 dedh8 Y%RH

Engineer Kenichi Adachi Kenichi Adachi

(1 GHz-15 GHz) (above 15 GHz, below 1 GHz)
Mode Tx 2405 MHz
(* PK: Peak, AWV Average, QP Quasi-Peak)
Polanty Frequency Detector Readmng AntFac. Loss Gamn Distance Result Limit Idargm Height Angle  |Remark
[MEHz] [dBuV] [dB/m] 1dB] 1dB] Factor [dB] | [dBuvin] | [dBuvim) [dB] [em] [deg]

Hori. 30.774]QP 23.0 17.1 6.7 32.1 0.0 14.7 40.0 253 150 185
Hori. 194.597 | QP 22.8 16.2 8.0 32.0 0.0 15.0 43.5 28.5 200 338
Hori. 916.873|QP 222 T 11.1 30.8 0.0 2552 46.0 20.8 150 352
Vert. 30.293|QP 232 17.3 6.7 32.1 0.0 15.1 40.0 249 100 42
Vert. 163.990|QP 23.6 153 8.0 32.0 0.0 149 43.5 28.6 100 1
Vert. 879.250|QP 21.8 222 10.9 311 0.0 23.8 46.0 222 100 292
Hori. 2390.000|PK 43.0 26.4 13.7 41.1 3.5 45.5 73.9 284 100 130
Hori. 4809.062 |PK 61.3 30.7 5.8 39.8 3.5 61.5 73.9 12.4 113 6
Hori. 4810.000 |PK 56.1 30.7 5.8 39.8 &5 56.3 73.9 17.6 113 6
Hori. 4811.002 |PK 61.3 30.7 5.8 39.8 3:5 61.5 73.9 124 113 6
Hori. 7214.000|PK 452 36.7 72 40.2 3.5 52.4 73.9 215 100 354
Hori. 7215.000|PK 42.0 36.7 7.2 40.2 3.5 49.2 73.9 24.7 100 354
Hori. 7216.727|PK 45.0 36.7 7.2 40.2 35 522 73.9 21.7 100 354
Hori. 9620.000|PK 41.3 38.5 8.2 40.1 3.5 514 73.9 22.5 100 0
Hori. 12025.000|PK 40.9 39.5 93 39.6 3.5 53.6 73.9 203 100 0
Vert. 2390.000 |PK 44.1 26.4 13.7 41.1 3.5 46.6 73.9 273 100 172
Vert. 4809.238|PK 53.5 30.7 5.8 39.8 & ) 53.7 73.9 202 129 101
Vert. 48§10.000|PK 49.4 30.7 5.8 39.8 3.5 49.6 739 243 129 101
Vert. 4811.158|PK 53.8 30.7 5.8 39.8 3.5 54.0 73.9 19.9 129 101
Vert. 7213.683|PK 46.1 36.7 7.2 40.2 3.5 533 73.9 20.6 100 2
Vert. 7215.000|PK 43.8 36.7 T2 40.2 &5 51.0 73.9 229 100 2
Vert. 7216.525|PK 47.1 36.7 7.2 40.2 3:5 543 73.9 196 100 2
Vert. 9620.000 |PK 40.4 38.5 8.2 40.1 3.5 50.5 73.9 234 100 0
Vert. 12025.000|PK 41.6 39.5 9.3 39.6 3.5 54.3 73.9 19.6 100 0
Result = Reading + Ant Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain{Amptifier) + Distance factor

Distance factor : 1 GHz - 15 GHz: 20log(4.5m/30m)= 35 dB
15 GHz - 40 GHz : 20log (1.0 m /3.0 m) = 9.5 dB

Average measurement vahue with duty factor

Polarity Frequency Detector Reading Ant Fac. Loss Gain Duty Distance Result Lirmit Mdargin  |Remark
Factor Factor
[MHz] [dBuV] [dB/m]) [dB] [dB] [dB] [dB] [dBuV/mn] | [dBuV/m] [dB]
Hori. 2390.000 |AV 36.7 26.4 13.7 41.1 91 3.5 30.1 539 23.8|*1)
Hori. 4809.062 |AV 57.1 30.7 5.8 39.8 91 3.5 48.2 539 8.7
Hori. 4810.000 |AV 51.2 30.7 5.8 39.8 91 3.5 423 539 11.6
Hori. 4811.002|JAV 57.0 307 5.8 39.8 9.1 35 481 539 5.8
Hori. 7214.000]AV 355 36.7 7.2 402 9.1 35 336 539 20.3
Hori. 7215.000|AV 347 36.7 72 402 9.1 335 328 539 211
Hori. T216.727 |AV 35.6 36.7 72 40.2 9.1 3.5 33.7 539 202
Hori. 9620.000 |AV 34.5 38.5 82 40.1 91 3.5 35.5 539 184
Hori. 12025.000 JAV 34.0 39.5 93 39.6 91 3.5 37.6 539 163
Vert. 2390.000]AV 352 264 13.7 41.1 9.1 35 2806 539 25.31*1)
Vert. 4809.238 AV 48.1 307 5.8 39.8 9.1 3.5 392 539 14.7
Vert. 4810.000]AV 42.4 30.7 5.8 39.8 9.1 35 335 539 204
Vert. 4811.158|AV 47.6 30.7 5.8 39.8 9.1 3.5 38.7 53.9 15.2
Vert. T213.683 AV 38.0 36.7 7.2 40.2 91 3.5 36.1 539 17.8
Vert. T215.000 |AV 35.4 36.7 7.2 40.2 91 3.5 33.5 539 204
Vert. 7216.525|AV 36.2 36.7 72 402 9.1 35 343 539 19.6
Vert. 9620.000|AV 332 385 8.2 40.1 9.1 335 342 539 19.7
Vert. 12025.000|AV 32.8 39.5 9.3 39.6 -9.1 3.5 36.4 53.9 17.5

Result = Reading + Ant.Fac. + Loss (Cable+( Aftenuator or F11ter)(helnw 18 GHz)) - Gain{Amptifier) +Duty factor + Distance factor
Distance factor : 1 GHz - 15 GHz: 20log(4.5m/3.0m)= 3.5
15 GHz - 40 GHz: 20log (1.0 m /3.0 m) = 9.5 dB
Duty factor refer to "Duty factor Calculation chart” sheet.
*1) Not out of band emission (Leakage Power)

20 dBc Data Sheet (RBW 100 kEE, VBW 300 k)

Polarity Frequency Detector Reading AntFac Loss Gain Distance Result Limnit Margin |Remark

[1EHz] [dBuv] [dB/m) [dB) [dB] Factor[dB] | [dBuin] | [dBuVian] [dB]

Hori. 2405.000[PK 87.0 26.4 137 41.1 3.5 89.5 2 -|Carrier
Hori. 2400.000 [PK 41.0 26.4 137 41.1 3.5 43.5 69.5 26.0
Vert. 2405.000[PK 86.8 26.4 137 41.1 3.5 893 : -|Carrier
Vert. 2400.000[PK 39.7 26.4 13.7 41.1 3.5 42.2 69.3 27.1
Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain{ Amprifi er) + Distance factor

Distance factor : 1 GHz - 15 GHz: 20log(4.5m/30m)= 35 dB
15 GHz - 40 GHz: 20log (1.0 m /3.0 m) = 9.5 dB

* |t measured the near frequency of the second hégmonic and the near frequency of third high larieby the addition, because there
was envelope curve of the noise of the same paehigh harmonic frequency. (And,it had applietydactor.)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

Facsimile :+81 463 50 6401
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10799281S-A

Date May 27, 2015 May 28. 2015

Temperature / Humidity 24 deg. C /55 % RH 23 dedhB %6RH

Engineer Kenichi Adachi Kenichi Adachi

(1 GHz-15 GHz) (above 15 GHz, below 1 GHz)
Mode Tx 2440 MHz
(* PK Peak, AV Average, QP Quasi-Peak)
Polarity Frequency Detector Readmng Ant.Fac Loss Gamn Distance Result Limit Margin Height Angle  |Remark

[1MEHz] [dBuv] [dBm] [dB] [dB] Factor [dB] | [dBuvVin] | [dBuvim] [dE] [em] [deg]
Hotl. 31.495|QP 23.0 16.9 6.7 32.1 0.0 14.5 40.0 255 150 113
Hoti. 192.201|QP 229 16.2 8.0 32.0 0.0 151 43.5 284 200 198
Hori. 919.994|QP 223 227 11.1 30.8 0.0 25y 46.0 207 150 359
Vert. 30.971|QP 233 17.1 6.7 32.1 0.0 15.0 40.0 25.0 100 50
Vert. 188.919|QP 253 16.2 7.9 32.0 0.0 15.4 43.5 28.1 100 358
Vert. 880.283|QP 21.9 222 109 31.1 0.0 239 46.0 221 100 233
Hori. 4879.105 |PK 62.6 30.9 5.8 39.7 3.5 63.1 73.9 10.8 135 154
Hori. 4880.000 |PK 56.8 309 5.8 39.7 3.5 57.3 73.9 16.6 135 154
Hori. 4881.018 |PK 62.5 30.9 5.8 39.7 3.5 63.0 73.9 10.9 135 154
Hoti. 7318.708|PK 50.0 36.8 7.2 40.3 3:5 5T2 73.9 16.7 135 143
Hori. 7320.000 |PK 44.0 36.8 T2 40.3 3.5 51.2 73.9 22.7 135 143
Horti. 7321.559|PK 504 36.8 7.2 40.3 3.5 57.6 73.9 16.3 135 143
Hori. 9760.000 |PK 41.7 38.6 83 40.0 3.5 52.1 739 21.8 100 (1]
Hori. 12200.000 |PK 41.6 39.4 9.4 39.8 3.5 54.1 73.9 19.8 100 4]
Vert. 4879.045 |PK 54.0 30.9 5.8 39.7 3.5 54.5 73.9 19.4 153 12
Vert. 4880.000 |PK 49.0 30.9 5.8 39.7 3.5 49.5 73.9 24.4 153 12
Vert. 4881.073|PK 53.7 30.9 5.8 39.7 3.5 54.2 728 19.7 153 12
Vert. 7318.686 |PK 504 36.8 7.2 403 i s 57.6 73.9 163 129 189
Vert. 7320.000 |PK 44.4 36.8 7.2 40.3 35 51.6 73.9 223 129 189
Vert. 7321.625 |PK 50.1 36.8 7.2 40.3 3.5 57.3 73.9 16.6 129 189
Vett. 9760.000 |[PK 42.7 38.6 83 40.0 A5 3%l 73.9 20.8 100 0
Vert. 12200.000 |PK 42.2 39.4 9.4 39.8 3.5 54.7 73.9 19.2 100 0
Result = Reading + Ant Fac. + Loss (Cablet+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor

Distance factor : 1 GHz - 15 GHz : 20log(4.5m/30m)= 35dB
15 GHz - 40 GHz: 20log (1.0 m /3.0 m) = -9.5 dB

Average measurement value with duty factor

Polarity Frequency Detector Reading Ant.Fac Loss Gain Duty Distance Result Limit Margin  |Remark
Factor Factor
[hHz] [dBuV] [dB/m] [dB] [dB] [dE] [dE] [dBuVim] | [dBuV/m] [dE]
Hori. 4879.105 |AV 57.0 30.9 5.8 39.7 9.1 3.5 48.4 53.9 5.5
Hori. 4880.000|AV 533 309 5.8 39.7 9.1 3.5 44.7 53.9 92
Hori. 4881.018 |AV 56.8 309 5.8 39.7 9.1 3.5 48.2 53.9 57
Hori. 7318.708|AV 41.1 36.8 72 40.3 9.1 xS 392 53.9 14.7
Hori. 7320.000 |AV 36.6 36.8 T2 40.3 9.1 3.5 34.7 53.9 19.2
Hori. T321.559|AV 41.0 36.8 i, 40.3 Rl 3.5 39.1 53.9 14.8
Hori. 9760.000 |AV 34.6 38.6 83 40.0 -9.1 3.5 35.9 53.9 18.0
Hori. 12200.000 |AV 342 39.4 9.4 39.8 9.1 3y 37.6 53.9 16.3
Vert. 4879.045 |AV 47.1 30.9 5.8 39.7 9.1 Ay 38.5 53.9 15.4
Vert. 4880.000 |AV 43.6 30.9 5.8 39.7 9.1 3.5 35.0 53.9 189
Vert. 4881.073|AV 46.7 309 5.8 39.7 9.1 3.5 381 53.9 15.8
Vert. 7318.686 |AV 413 36.8 7.2 403 9.1 3.5 39.4 53.9 14.5
Vert. 7320.000|AV 36.5 36.8 7.2 40.3 9.1 3.5 346 53.9 193
Vert. 7321.625 |AV 41.0 36.8 7.2 40.3 9.1 3.5 39.1 53.9 14.8
Vert. 9760.000 | AV 356 386 83 40.0 91 x5 36.9 539 17.0
Vert. 12200.000 |AV 33.6 39.4 9.4 39.8 -9.1 3.5 37.0 53.9 16.9

Result = Reading + Ant.Fac. + Loss (Cablet(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Duty factor + Distance factor
Distance factor : 1 GHz - 15 GHz : 20log(45m/30m)= 35dB

15 GHz - 40 GHz: 20log (1.0 m /3.0 m) = -9.5 dB
Duty factor refer to "Duty factor Calculation chart” sheet.
*1) Not out of band emission (Leakage Power)

* |t measured the near frequency of the second hégmonic and the near frequency of third high lamieby the addition, because there
was envelope curve of the noise of the same paehigh harmonic frequency. (And,it had applietydactor.)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber

Report No. 10799281S-A

Date May 27, 2015 May 28. 2015

Temperature / Humidity 24 deg. C /55 % RH 23 dedh8 Y%RH

Engineer Kenichi Adachi Kenichi Adachi

(1 GHz-15 GHz) (above 15 GHz, below 1 GHz)
Mode Tx 2480 MHz
(¥ PK: Pealg AV Awerage, QP Quasi-Peak)
Folatty Frequency Detector Reading AntFac Loss Gairn Distance Result Limnit Tlargin Height Angle  |Remark

[MEz] [dBuv] [4B/m] [dB] [4B] Factor [dB] | [dBuvim] | [dBuVim] [dB] [em] [deg]
Hor. 30.598|QP 22.6 17.2 6.7 32.1 0.0 14.4 40.0 25.6 150 332
Hoti. 194.606 | QP 22.8 16.2 8.0 32.0 0.0 15.0 43.5 28.5 200 99
Hori. 932.866 |QP 22.5 22.8 111 30.7 0.0 257 46.0 203 150 359
Vert. 31.656 |OP 22.9 16.9 6.7 32.1 0.0 14.4 40.0 25.6 100 86
Vert. 188.761 |OP 23.2 16.2 7.9 32.0 0.0 153 43.5 28.2 100 357
Vert. 917.836 |QP 221 22.7 11.1 30.8 0.0 251 46.0 20.9 100 39
Hori. 2483.500 |PK 58.1 26.6 13.7 41.1 3.5 60.8 73.9 13.1 100 129
Hori. 4959.068 |[PK 61.8 31.2 59 39.6 3.5 62.8 73.9 11.1 144 157
Hori. 4960.000 [PK 56.2 312 59 39.6 35 57.2 73.9 16.7 144 157
Hori. 4961.052 |[PK 61.2 312 5.9 39.6 35 62.2 73.9 11.7 144 157
Hori. 7438.666 |[PK 51.2 37.0 T2 40.4 3.5 58.5 73.9 15.4 151 147
Hoti. 7440.000 |[PK 45.0 37.0 T2, 40.4 3.5 523 73.9 216 151 147
Hori. 7441.603 |[PK 505 37.0 72 40.4 3.5 57.8 73.9 16.1 151 147
Hoti. 9920.000 [PK 42.0 386 8.2 39.9 35 52.4 73.9 21.5 100 0
Hori. 12400.000 [PK 41.8 393 9.5 40.0 3.5 54.1 73.9 19.8 100 0
Vert. 2483.500 |[PK 5552 26.6 13.7 41.1 3.5 57.9 73.9 16.0 100 331
Vert. 4959.108 |[PK 553 312 59 39.6 35 563 73.9 17.6 130 156
Vert. 4960.000 [PK 51.0 31.2 3.9 39.6 3.5 52.0 73.9 21.9 130 136
Vert. 4961.104 |PK 56.1 31.2 5.9 39.6 3.5 57.1 73.9 16.8 130 1356
Vert. 7438.676 |PK 50.6 37.0 T2 40.4 3.5 57.9 73.9 16.0 106 205
Vett, 7440.000 [PK 45.9 37.0 7.2 40.4 35 532 73.9 20.7 106 205
Vert. 7441.546 |PK 51.0 37.0 7.2 40.4 35 583 73.9 15.6 106 205
Vert. 9920.000 |[PK 42.8 38.6 8.2 39.9 3.5 532 73.9 20.7 100 0
Vert. 12400.000 |[PK 41.8 39.3 9.5 40.0 3.5 54.1 73.9 19.8 100 0
Result = Reading + Ant Fac. + Loss (Cabl e+-( Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) + Distance factor

Distance factor : 1 GHz - 15 GHz : 20log (4.5 m/30m)= 3.5 dB
15 GHz - 40 GHz: 20log (1.0m /3.0 m) = 9.5 dB

Average measurement value with duty factor

Eolartty Frequency Detector Reading AntFac Loss Gain Duty Distance Result Lirnit Margin  |Remark
Factor Factor
[1MHz] [4BuV] [dB/m] [dB] [4B] [4B] [dB] [dBuVim] | [dBuV/m] [4E]
Hoti. 2483.500 |AV 57.4 26.6 137 41.1 9.1 335 51.0 53.9 2.9)*1)
Hori. 4959.068 |AV 57.1 312 59 39.6 9.1 33 49.0 53.9 4.9
Hori. 4960.000 AV 51.9 312 59 39.6 9.1 35 43.8 53.9 10.1
Hoti. 4961.052 |AV 56.6 312 59 396 9.1 ) 48.5 53.9 5.4
Hori. 7438.666 |AV 43.1 37.0 T2 40.4 -9.1 35 413 539 126
Hori. 7440.000 |AV 377 37.0 il 40.4 9.1 35 35.9 53.9 18.0
Hori. 7441.603 AV 42.7 37.0 72 40.4 9.1 s 40.9 53.9 13.0
Hori. 9920.000 |AV 35.4 38.6 82 39.9 9.1 Bi% 36.7 539 17.2
Hori. 12400.000 [AV 33.8 393 9.5 40.0 9.1 A8 37.0 539 16.9
Vert. 2483.500 |[AV 536 26.6 13.7 41.1 9.1 33 47.2 53.9 6.71%1)
Vert. 4959.108 |AV 48.7 31.2 5.9 39.6 9.1 335 40.6 53.9 133
Vert. 4960.000 AV 45.3 312 5.9 39.6 9.1 35 37.2 53.9 16.7
Vert, 4961.104 |AV 49.2 312 59 39.6 9.1 35 41.1 53.9 12.8
Vert. T438.676 |AV 41.2 37.0 F2 40.4 9.1 33 39.4 53.9 145
Vert. 7440.000 AV 36.4 37.0 73 40.4 9.1 35 346 53.9 193
Vert. 7441.546 |AV 42.8 37.0 v 40.4 9.1 A 41.0 53.9 12.9
Vert. 9920.000 |AV 36.0 386 82 39.9 -9.1 35 373 539 16.6
Vett, 12400.000 |JAV 34.2 39.3 9.5 40.0 -9.1 35 37.4 53.9 16.5

Result = Reading + Ant.Fac. + Loss (Cable+(Attenuator or Filter)(below 18 GHz)) - Gain(Amprifier) +Duty factor + Distance factor
Distance factor : 1 GHz - 15 GHz: 20log (45 m/3.0m)= 3.5 dB
15 GHz - 40 GHz: 20log (1.0m /3.0 mj= 9.5 dB
Duty factor refer to "Duty factor Cal culation chart"” sheet.
*1) Not out of band emission (Leakage Power)

* |t measured the near frequency of the second hégmonic and the near frequency of third high lamieby the addition, because there
was envelope curve of the noise of the same paehigh harmonic frequency. (And,it had applietydactor.)

UL Japan, Inc.
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Radiated Spurious Emission

Test place Shonan EMC Lab. No.3 Semi Anechoic Chamber
Report No. 10799281S-A
Date May 27, 2015 May 28. 2015
Temperature / Humidity 24 deg. C /55 % RH 23 dedh8 YoRH
Engineer Kenichi Adachi Kenichi Adachi
(1 GHz-15 GHz) (above 15 GHz, below 1 GHz)
Mode Tx, 2405 MHz, 2440 MHz, 2480 MHz
Tx, 2405 MHz
80
70
0 1 8 —— QP Limit
E b ] ——DK Limit
= MUY I . )
= ” N e be] 'G-'g — AV Limit
a 40 1 9 ©  Hori /QP
g 30 28 X 55?9 < Hert/FE
E e * o Hori/AV
20 - X Vet QP
10 ® >O_ ______ L L X Vet /PK
X Nett/AV
0
10 100 1000 10000 100000
Frequency [MHz]
Tx, 2440 MHz
20
70
— &0 L O@ e OF Limit
£ - ® = PK Limit
g_ 8 = AV Limit
% 40 [l o ©  Hori /QP
g 30 818 § @é@ ©  Hori/PE
E 2 © Hori/AV
20 . 3 — ® Vet /QP
- had SRR L L X Vet/PK
X Nett/AV
0
10 100 1000 10000 100000
Frequency [MHz]
Tx, 2480 MHz
20
70 BE
_ &0 L __g-.s e OF Limit
£ - n =R = DK Limit
7z | — x| |[¥ — AV Limit
a 7 Il ! 2 gm © Herifop
g 20 1 [ ©  Hori /PE
E 8 © Heri/AV
20 X Vert/Qp
- a E_ ______ L L X Vet/PK
X Vet /AV
4]
10 100 1000 10000 100000
Frequency [MHz]
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Band Edge confirmation
Test place Shonan EMC Lab. No.1 Measurement room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C /57 % RH
Engineer Kenichi Adachi
Mode Tx 2405 MHz / 2480 MHz
2405 MHz 2480 MHz
% Agilent RL % Agilent RL
Mkr3 2,390 @0 GHz Mkr2 2483 50 GHz
Ref 107 dBpY #Atten 20 dB 38.96 dBp | Ref 107 dBpY #Atten 20 dB 56.05 dBpY
#Peak 2 #Peak
Lag m Lag ‘L
18 18
dB/ — B/ BN
[ I
;| [ &
il 4 N 0l Y
SE@;B\) JWW'MM v Vids, verr] ZEQBJU N J\fV ¥ et won ™|
P P
LaAw LaAw
5152 5152
Start 2.330 00 GHz Stop 2.430 00 GHz | Start 2.440 00 GHz Stop 2.540 88 GHz
#Res BH 100 kHz #UBH 308 kHz Sweep 9.6 ms (1201 pts) #Res BH 100 kHz #YBH 308 kHz Sweep 9.6 ms (1201 pts)
Marker  Trace Typa ¥ Axis Anplitude Marker  Trace Typa H Axis Anplituda
1 [&:3) Freq 2.484 75 GHz 16@.39 dBul 1 30 Freg 2.479 75 GHz 99.72 dEpl
2 3 Freq 2.488 68 GHz 49,26 dBpl 2 () Freg 2.483 5@ GHz CE.65 dBpl
3 3 Freq 2,396 88 GHz 38.86 dBpuy

* Final result of band edge was measured as radiated spurious emission. Refer to Radiated Spurious Emission's pages.

UL Japan, Inc.
Shonan EMC Lab.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode TX
(Tx, 2405 MHz)
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL ¥ Agilent RL
Mkrl 9.35 kHz Mkrl 158 kHz
Ref 87 dBpy *Atten 28 dB 21.36 BV | Ref 97 dBpV #Atten 28 dB 27.43 dBul
#Peak #Peak
Log Log
18 18
dB/ 4B/
Lgfu LgAw
sl 52 sl 52
U3 3 FC
FFT Sup
Start 9.08 kHz Stop 150808 kHz Start 150 kHz Stop 36.608 MHz
#Res BH 208 Hz #UBH 620 Hz Sweep 2.279 5 (1261 pts) #Res BH 10 kHz #UBH 30 kHz Sweep 285.3 ms (1201 pts)
Frequency] Reading Cabl Attendtor Antefina N EIRP  Disthnaeur@ E Limit | Margin| Remarl
Loss Loss Gain | (Numbé¢r bounge (field strength)
[kHZ] [dBuV] | [dB] [dB] [dBi] | of Outpy [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
9.35 21.4 0.01 9. 0.f 1 -75)1 300 4.0 -18.8 48.1 41.9
150.00 27.4 0.0 9.B 0J/ 1 -690 3p0 .0 -¥.8 24.0 1.8

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBuY/
EIRP = ( Reading - 107 ) + Cable Loss + Attenatosd + Antenna Gain + 10 * log (N)

UL Japan, Inc.

Shonan EMC Lab.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode TX
(Tx, 2440 MHz)
9 kHz - 150 kHz 150 kHz - 30 MHz
- Agilent RL - Agilent RL
Mkrl 935 kHz Mkrl 156 kHz
Ref 87 dBp¥ #Atten 20 dB 21.31 dBwpY Ref 97 dBpY #Atten 28 dB 28.67 dBpY
#Peak #Peak
Log Log
19 10
4B/ dB/
LgAw LgRAw
51 §2 51 52
V3 F U3 FC
fé;)@k WMWWW ‘ ?'I('E)n a““‘ Iu‘ﬁa RN S u’rll.: N ;v.\ i Jrl.. ' H“ Lﬂh v sy um._ﬂl.
FFT Swp
Start 908 kHz Stop 150,68 kHz Start 150 kHz Stop 30.000 MHz
#Res BH 200 Hz #YBH 628 Hz Sweep 2.279 5 (1201 pts) #Res BH 18 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)
Frequency] Reading Cabl Attendtor Antefina N EIRP  Disthnoeur@l E Limit | Margin| Remarl
Loss Loss Gain | (Numbégr bounde (field strength)
[kHz] | [dBuv] | [dB] [dB] [dBi] |of Outpd [dBm] | [m] [dB] [dBuv/m] [[dBuv/m] [dB]
9.35 21.3 0.01 9. 0.y 1 -75|1 300 .0 -1B.9 48.1 42.0
150.00 28.7 0.0 9.8 0fr 1 -6718 3p0 .0 -b.5 24.0 0.5

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBuY
EIRP = ( Reading - 107 ) + Cable Loss + Attenatosd_+ Antenna Gain + 10 * log (N)

UL Japan, Inc.

Shonan EMC Lab.
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Conducted Spurious Emission

Test place Shonan EMC Lab. No.1 Measurement Room
Report No. 10799281S-A
Date June 8, 2015
Temperature / Humidity 24 deg. C/57 % RH
Engineer Kenichi Adachi
Mode TX
(Tx, 2480 MHz)
9 kHz - 150 kHz 150 kHz - 30 MHz
¥ Agilent RL ¥ Agilent RL
Mkrl 9.12 kHz Mkrl 158 kHz
Ref 87 dBpY #Atten 20 dB 21.39 dBpY | Ref 97 dBp #Atten 20 dB 27.16 dBpY
#Peak #Peak
Log Log
10 10
dB/ dB/
Lafiv Lafiv
5152 5152
U3 FG U3 FC
£ £00): Mgl L P T B i
F<50k Flun MM Pt ol i i b s b A
FFT Swp
Start 9.06 kHz Stop 150,88 kHz Start 158 kHz Stop 36.080 MHz
#Res BH 280 Hz #UBH 620 Hz Sweep 2.279 5 (1201 pts) | #Res BH 16 kHz #UBH 38 kHz Sweep 285.3 ms (1201 pts)
Frequency] Reading Cabl Attendtor Antefina N EIRP  Disthnoeur@l E Limit | Margin| Remarl
Loss Loss Gain | (Numbégr bounde (field strength)
[kHZ] [dBuV] | [dB] [dB] [dBi] |of Outpu [dBm] [m] [dB] [dBuV/m] |[dBuV/m] [dB]
9.12 21.4 0.01 9. 0.y 1 -75|1 300 .0 -18.8 48.4 42.2
150.00 27.9 0.0 9.8 0J7 1 -693 3P0 .0 -B.0 24.0 2.0

E = EIRP - 20 log (D) + Ground bounce + 104.8 [dBuY
EIRP = ( Reading - 107 ) + Cable Loss + Attenatosd_+ Antenna Gain + 10 * log (N)

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
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Test place
Report No.

Date

Temperature / Humidity

Power Density

Shonan EMC Lab. No.1 Measurement Room
10799281S-A
June 8, 2015

24 deg. C /57 % RH

Engineer Kenichi Adachi
Mode TX
Freq Readin¢ | Cable | Atten.| Resul | Limit |Margin
Loss | Loss
[MHZ] [dBm] [dB] | [dB] |[dBm]][dBm]]| [dB]
2405.4¢ -18.7¢ 1.84 | 9.9¢ [ -6.9¢ | 8.0C | 14.9¢
2440.4( -18.67 1.8 | 9.9¢ | -6.8¢ | 8.0C |14.8¢
2480.4( -18.9¢ 1.8¢ | 9.9¢ [ -7.1€ | 8.0C | 15.1¢

Sample Calculatio
Result = Reading + Cable Loss (including the gableustomer supplied) + Attenue

*The equipment and cables were not used for fat B of the data shee

UL Japan, Inc.
Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN

Telephone : +81 463 50 6400
1 +81 463 50 6401
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Power Density

Shonan EMC Lab. No.1 Measurement Room

10799281S-A
June 8, 2015

24 deg.C/57 %
Kenichi Adachi
Tx

RH

2405 MHz

:+ Agilent

Ref 18 dBm

#Rtten 16 dB

RL
Mkrl 2.485 462 5 GHz
-18.76 dBm

#Peak
Log

RO b

1@
dB/

AT

W

il

M

il

f

f

LgPRv

S1 82

Y3 FC

£(f):
58k

Swp

Center 2.485 &
#Res BH 3 kHz

B 6 GHz

#UBH 9.1 kHz

Span 3 MHz
Sweep 318.3 ms (1201 pts)

2440 MHz

s5 Agilent

Ref —18 dBm

#Atten 16 dB

RL
Mkrl 2.440 482 5 GHz

#Peak
Log

1@
dB/

A

AT

™

-18.67 dBm
5
TR

Al

Y

T

e

¥

LgRv

5152

¥3 FC

£0f
50k

Swp

Center 2.44@ 8
#Res BH 3 kHz

88 GHz

#UBH 9.1 kHz

Span 3 MHz
Sweep 318.3 ms (1201 pts)

2480 MHz

# Agilent

Ref 18 dBm

#Atten 10 dB

RL
Mkrl 2.480 482 5 GHz
-18.95 dBm

#Peak
Log

18
dB/

M. Vel

all

)

KA

o

!

T

-«

/

LgAv

51 82

Y3 FC

£(1):
50k

Swp

Center 2,468 @
#Res BH 3 kHz

@ 8 GHz

#UBH 9.1 kHz

Span 3 MHz
Sweep 318.3 ms (1201 pts)

UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

1 +81 463 50 6401

1 10799281S-A



Test report No. 1 10799281S-A

Page 129 of 33
Issued date : June 30, 2015
FCCID : VPYLB1EK

99 % Occupied Bandwidth

Shonan EMC Lab. No.1 Measurement Room

Test place

Report No. 10799281S-A

Date June 8, 2015
Temperature / Humidity 24 deg. C /57 % RH
Engineer Kenichi Adachi

Mode TX

2405 MHz

3 Agilent

Ref 167 dBpY #htten 16 dB

RL

#3amp

Log 3
18 - -

B/ ¥

e

LgPRv

ML 52

Center 2.405 B89 GHz

wRes BH 100 kHz

Occupied Bandwidth
2.9916 MHz

#VBH 388 kHz

92.268 kHz
1.637 HHz¥

Transmit Freq Error
% dB Bandwidth

Span 18 MHz
Sweep 3.04 ms (1261 pts)

Occ BH % Pur 99.98 ¥
x dB  -6.60 dB

2440 MHz

3 Agilent

Ref 167 dBpY #htten 16 dB

RL

#Samp

Mt

Lag

18 il g

&5/ N

4

LgRw

ML 52

Center 2.440 B89 GHz
#Res BH 190 kHz

Occupied Bandwidth
2.8878 MHz

+YBK 300 kHz

8.704 kHz
1.589 MHz*

Transmit Freq Error
¥ dB Bandmidth

Span 16 MHz
Sweep 3.04 ms (1201 prs)

Occ BH % Pur $9.60 1
®x dB  -6.00 dB

2480 MHz

i Agilent

Ref 107 dBpY #Atten 10 dB

RL

#Samp

Log

10 3 T

¢~

dB/

-

LgAv

ML 52

Center 2.430 809 GHz
#Res BH 166 kHz

Occupied Bandwidth
2.8898 MHz

#YBH 300 kHz

-19.973 kHz
1.621 MHz*

Transmit Freq Error
% dB Bandmidth

Span 16 MHz
Sweep 3.64 ms (1201 pts)

Occ BH % Pur 99.00
% dB  -5.00 dB

UL Japan, Inc.

Shonan EMC Lab.

1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
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APPENDIX 2: Test instruments
Test equipment
Control No. Instrument Manufacturer Model No Serial No | Test Item | Calibration Date *
Interval(month)
SAF-06 Pre Amplifier TOYO CorporationTPA0118-3 |1440491 RE 2015/05/27 * 12
6
SCC-G04 Coaxial Cable Junkosha J12J102RNMN-12-14-|RE 2015/06/08 * 12
00 018
SCC-G23 Coaxial Cable Suhner SUCOFLEX|297342/4 RE 2015/05/19 * 12
104
SHA-03 Horn Antenna Schwarzbeck BBHA9129120D-739 |RE 2014/08/12 * 12
D
SOS-05 Humidity Indicator| A&D AD-5681 4062518 RE 2014/10/30 * 12
KSA-08 Spectrum Analyzer Agilent E4446A MY461805/RE 2015/03/23 * 12
5
SJM-15 Measure ASKUL - - RE,CE -
SAEC-03(SV|Semi-Anechoic TDK SAEC-03(S|3 RE 2015/03/11 * 12
SWR) Chamber VSWR)
COTS-SEMI-|EMI Software TSJ TEPTO-DV- RE,CE -
1 (RE,CE,RFI
MF)
SFL-02 Highpass Filter MICRO-TRONICE1PM50111 |051 RE 2014/11/21 * 12
SAT10-06 Attenuator Agilent 8493C-01074865 RE 2014/11/21 *12
SAF-08 Pre Amplifier TOYO CorporationHAP18-26 |00000019 | RE 2015/03/23 * 12
W
SHA-04 Horn Antenna ETS LINDGREN | 3160-09 LM3640 RE 2015/03/17 * 12
SCC-G15 Coaxial Cable Suhner SUCOFLEX|32703/2 RE 2015/03/11 * 12
102
SCC-C9/C10/Coaxial Cable&RF |Suhner/Suhner/TOMRG223U/14|-/0901-271(|CE 2015/04/17 * 12
SRSE-03 Selector (@] 1PE/NS490|RF Selector
6
SLS-05 LISN Rohde & Schwarz| ENV216 100516 CE 20220 * 12
SAT3-07 Attenuator JFW 50HF-003N CE 2014/09/02 * 12
SOS-06 Humidity Indicator| A&D AD-5681 4062118 CE 2014/12/24 * 12
STM-05 Terminator TME CT-01BP | - CE 2014/12/19 * 12
STR-06 Test Receiver Rohde & Schwarz ESCI 101259 CE |(2015/03/24 * 12
SPM-06 Power Meter Anritsu ML2495A| 0850009 AT 20607 * 12
SPSS-03 Power sensor Anritsu MA2411B 0917063 AT 5807 * 12
CSA-07 Spectrum AnalyzerAgilent E4448A MY524900PAT 2015/05/28 * 12
4

The expiration date of the calibration is the end bthe expired month.
All equipment is calibrated with valid calibrations. Each measurement data is traceable to the natiohar
international standards.

As for some calibrations performed after the testedlates, those test equipment have been controllegt neans
of an unbroken chains of calibrations.

Test ltem: CE: Conducted Emission test

RE: Radiated Emission test

AT: Antenna Terminal Conducted test
UL Japan, Inc.

Shonan EMC Lab.
1-22-3 Megumigaoka, Hiratsuka-shi, Kanagawa-ke®8; 2520 JAPAN
Telephone : +81 463 50 6400

Facsimile

1 +81 463 50 6401





