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Industrial Science and Technology (AIST) of Japan and National Institute of Information and Communications
Technology (NICT) of Japan.

e The applicable standard, testing condition and testing method which were used for the tests are based on the
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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.
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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

1. Manufacturer WESTUNITIS CO., LTD.
29F GRAND FRONT OSAKA South Building, 4-20 Ofukacho,
Kita-ku, Osaka 530-0011 JAPAN

2. Products InfoLinker

3. Model No. WUZ-01B-NBO01

4. Serial No. 501550014

5.  Product Type Mass Production

6. Date of Manufacture June, 2015

7. Power Rating 3.7VDC (Lithium-ion Battery WHB-001 300mAh)
5.0VDC (USB)

8. Grounding None

9. Transmitting Frequency 2402.0 MHz(00CH) — 2480.0MHz(78CH)

10. Receiving Frequency 2402.0 MHz(00CH) — 2480.0MHz(78CH)

11. Max. RF Output Power 7.74dBm(Measure Value)

12. Antenna Type 1/2 2 Type Antenna (Integral)

13. Antenna Gain -3.0 dBi1

14. Category Spread Spectrum Transmitter(FHSS)

15. EUT Authorization Certification

16. Received Date of EUT October 9, 2015

17. Channel Plan

The carrier spacing is 1 MHz.

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

Normal Mode:
Transmitting Frequency (in MHz) =2402.0 +n
Receiving Frequency (in MHz) =2402.0 +n

where, n : channel number (0 <n < 78)

Technical document No. 23199-1501
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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:
—
\
&WM/ : %ﬁ)ﬁ(&
Shigeru Osawa Takeshi Choda
Deputy Manager Assistant Manager
JQA KITA-KANSAI Testing Center JQA KITA-KANSAI Testing Center
SAITO EMC Branch SAITO EMC Branch
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3  Test Procedure
Test Requirements : §15.247, §15.207 and §15.209

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

FCC Public Notice DA 00-705, released March 30, 2000.

KDB 447498
RF exposure and equipment authorization requirements

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, 2016)

VCCI Registration No. @ A-0002 (Expiry date : March 30, 2016)

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, 2016)
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6  Description of Test Setup
6.1 Test Configuration
The equipment under test (EUT) consists of :
Item Manufacturer Model No. Serial No. FCC ID
InfoLinker WESTUNITIS | WUZ-01B-NBO1 | 501550014 ZBéNFgngUZ-Ol
B | Li-ion Battery WESTUNITIS | WHB-001 N/A
The auxiliary equipment used for testing :
Item Manufacturer Model No. Serial No. FCC ID
C Earphone N/A
D Note PC Fujitsu FMV A 05010P CP660964-01 None
E AC Adapter Fujitsu ADP-65JH AB CP500588-01 N/A
(for PC)
F Mouse Hewlett M-UAE96 265986-011 N/A
Packard
G Smart Phone | Sharp SH-06E None
Type of Cable:
No. | Description Identification | Connector Cable Ferrite | Length
. ipti
P (Manu. etc.) Shielded | Shielded | Core (m)
1 | Earphone cable - NO NO 1.2
2 | USB Cablel YES YES NO 1.2
3 | USB Cable2 YES YES NO 1.8
4 | DC Cable NO YES 1.8
5 | AC Cable NO NO 1.0

Technical document No. 23199-1501

JAPAN QUALITY ASSURANCE ORGANIZATION




JQA File No. :KL80150484R Issue Date : January 21, 2016
JEA Model No. : WUZ-01B-NBO1 FCCID : 2AFRZWUZ-01B-NBO1

Standard : CFR 47 FCC Rules and Regulations Part 15

Page 7 of 69

6.2 Test Arrangement (Drawings)

a) Single Unit

A
B
b) Earphone used
1
C
A
B
c) Bluetooth Tx and USB Charging
’ G
4_
Wireless Communication
A
B D
2
3
1 4
C E F

120VAC 60Hz
I ! Ferrite Core

Technical document No. 23199-1501 JAPAN QUALITY ASSURANCE ORGANIZATION
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6.3 Operating Condition

Power Supply Voltage : 3.7VDC (for Battery)
5.0VDC (for USB)

Transmitting/Receiving

Bluetooth 4.0 + EDR

Transmitting frequency : 2402.0 MHz(0CH) — 2480.0 MHz(78CH)
Receiver frequency : 2402.0 MHz(0CH) — 2480.0 MHz(78CH)

The test were carried under 2 mode shown as follows:

1) BDR

2) EDR

In Spurious Emissions(Conducted) and Radiated Emissions, the worst case is BDR mode.

Modulation Type

1. DH1/ DH3/ DH5 Packet (Modulation Type : GFSK)

2. 2DH1/ 2DH3/ 2DH5 Packet (Modulation Type : pi/4-DQPSK)
3. 3DH1/ 3DH3/ 3DH5 Packet (Modulation Type : SDPSK)

Other Clock Frequency
1.5GHz (CPU)

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: Real Time Tuning Tool
- Software Version: Version 2.0.0.55
- Storage Location: Controller PC

. JAPAN QUALITY ASSURANCE ORGANIZATION
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7  Test Requirements
7.0 Summary of the Test Results
Test Item FCC Specification Reference of the Results Remarks
Test Report
Antenna Requirement Section 15.203 Section 1.12 Passed
Channel Separation Section 15.247(a)(1) Section 7.1 Passed
Minimum Hopping Channel | Section 15.247(a)(1)(ii) Section 7.2 Passed
Occupied Bandwidth Section 15.247(a)(1) Section 7.3 Passed
Dwell Time Section 15.247(a)(1)(ii) Section 7.4 Passed
Peak Output Power Section 15.247(b)(1) Section 7.5 Passed
(Conduction)
Peak Power Density Section 15.247(e)
(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
SAR Test Exclusion Section 15.247@) Section 7.10 Passed

. JAPAN QUALITY ASSURANCE ORGANIZATION
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7.1 Channel Separation

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

7.1.1 Test Results

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

Channel Separation is 1.000  MHz

Channel Separation (Inquiry) is 2.000  MHz

Uncertainty of Measurement Results +0.9 %(20)
Remarks :

7.1.2 Test Instruments

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

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

7.1.83 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum
Analyzer

EUT Attenuator

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 100 kHz
IVideo Bandwidth 300 kHz
Span 3 MHz/5MHz
Sweep Time AUTO
Trace Maxhold

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©
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Test Date :October 14, 2015

Channel Separation Limit*

Mode of EUT
ode of EU (MHz) (MHz)
Hopping 1.000 0.863
Inquiry 2.000 0.507

Temp.:26°C, Humi:45%

Note: Two-thirds of the maximum 20 dB bandwidth of the hopping channel or 25 kHz

(whichever is greater). Refer to the section 7.3.

Mode of EUT : Hopping

¥ Agilent R T
a Mkrl 1.808 MHz
Ref 18 dBm Atten 2@ dB -B.86 dB
#Peak ‘
5%9 1R 1
=78 I s N O e N A V5 el
L~ LA A ~

LgAw

ML S2

53 FC

£0
550k

Swo

Center 2.441 B

@ GHz

#Res BW 180 kHz

Technical document No. 23199-1501
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Span 3 MHz

Sweep 1 ms (1081 pts)
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Mode of EUT : Inquiry

¥ Agilent R T
a Mkrl 2.080 MHz
Ref @ dBm Atten 18 dB -0.15 dB
#Peak
Log
14
dB/

1 1

] o M

LaAv /
" s N N
i A/ VN

£

50k

Swp

Center 2.441 G088 GHz Span 5 MHz
#Res BW 160 kHz #\BH 388 kHz #5weep 2 ms (1001 prs)
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7.2 Minimum Hopping Channel

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

7.2.1 Test Results

For the standard, M - Passed [0 - Failed [0 - Not judged
Number of Channel is 79

Number of Channel (Inquiry) is 32

Number of Channel (AFH) is 20

Remarks :

7.2.2 Test Instruments

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

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

7.2.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum
Analyzer

EUT Attenuator

The setting of the spectrum analyzer are shown as follows:

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

Trace Maxhold

APAN ALITY A RANCE ORGANIZATION
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7.2.4 Test Data

Test Date :October 14, 2015
Temp.:26°C, Humi:45%

Minimum Hopping
Channel

Hopping 79 15

Mode of EUT Limit

Inquiry 32 15

AFH(minimum) 20 15

Mode of EUT : Hopping(1/3)

- Agilent "

Ref 18 dBm Atten 28 dB
#Peak
Log
14

e | ANAAIAARANTAAMARRAATAANAR AN
IRRARIAR R RN RN RRILE

LgAw f

ML S2 /

53 FC
AA

£0

FTun
Swo

Start 2.4008 68 GHz Stop 2.436 BA GHz
#Res BW 360 kHz #\BH 388 kHz Sweep 1 oms (1081 pts)
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Mode of EUT : Hopping(2/3)

- Agilent RL
Ref 18 dBm Atten 28 dB
#Peak
2
&/ NAAIAARAATAATAARAATAARAATANRAN
FEHrTrr e TRy T ey ary e T ny v vy
LaRy
M1 52
53 FC
AA
£01:
FTun
Swp
Start 2,430 B8 GHz Stop 2.468 88 GHz
#Res BW 360 kHz #\BH 388 kHz Sweep 1 oms (1081 pts)
Mode of EUT : Hopping(3/3)
- Agilent RL
Ref 18 dBm Atten 28 dB
#Peak
2
® NAAMAARAAAAARAARAANRAN
\JVUHVUVUHVUVUHVUH
LaRy
3
£(fﬁg L\Jm% Wﬁﬁﬁﬁmfhﬁ%%%4ﬂ
i
Start 2,468 B0 GHz Stop 2.498 88 GHz
#Res BW 360 kHz #BH 3688 kHz Sweep 1 ms (1081 pts)
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Mode of EUT : Inquiry(1/3)

- Agilent RL

Ref @ dBm Atten 18 dB
#Peak
Log
14
dB/

e LT LT [ |
ML 52 / v U . U \ {
ol x N
o b DL TR T

Swp
Start 2.400 80 GHz Stop 2.4368 80 GHz
#Res BW 360 kHz #\BH 388 kHz Sweep 1 ms (1081 pts)

Mode of EUT : Inquiry(2/3)

- Agilent RL

Ref @ dBm Atten 18 dB
#Peak
Log
14
dB/

AUARINRIAN ]
o YR RN R RYIRIRVITRRYITA
s I A AT TN

53 FC T 1 ¥ W [N '
AR
£
FTun
Swp
Start 2.430 80 GHz Stop 2.468 B0 GHz
#Res BW 360 kHz #BH 3688 kHz Sweep 1 ms (1081 pts)
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Mode of EUT : Inquiry(3/3)

¥ Agilent RL

Ref @ dBm Atten 18 dB
#Peak
Log
14
dB/

L
o RTIR|RYIIVERVIVAIE
w0 D

53 FC i v f N ¥ 'J

AA
£ L
FTun it A st My s
Swp
Start 2.468 B8 GHz Stop 2.496 BA GHz
#Res BW 360 kHz #\BH 388 kHz Sweep 1 ms (1081 pts)

Mode of EUT : AFH(minimum)(1/3)

¥ Agilent RL

Ref @ dBm Atten 18 dB
#Peak
Log
14
dB/

LgAw

ML 2 JRVAVA AYATA!S VAT A ATAY R Y A AVATAVAT VL VLT

S3 FC R - !

£
FTun
Swp

Start 2.4008 68 GHz Stop 2.436 BA GHz
#Res BW 360 kHz #BH 3688 kHz Sweep 1 ms (1081 pts)
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Mode of EUT : AFH(minimum) (2/3)

AN R TR
}H‘IHHHHH‘W‘JVHH

LaRAv f \
ML S2 { \l

53 FCJ %

AR Ay A
£ . 1 i
FTun
Swp
Start 2.430 80 GHz Stop 2.468 B0 GHz
#Res BW 360 kHz #\BH 388 kHz Sweep 1 oms (1081 pts)

Mode of EUT : AFH(minimum) (3/3)

¥ Agilent RL

Ref @ dBm Atten 18 dB
#Peak
Log
14
dB/

LgAw

ML 52 "\ﬂinm aViVat uYats NaVutalatal

£
FTun
Swp
Start 2.468 80 GHz Stop 2.496 B0 GHz
#Res BW 360 kHz #BH 3688 kHz Sweep 1 ms (1081 pts)
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7.3  Occupied Bandwidth

M - Applicable [ I - Tested.
(1 - Not Applicable

For the requirements, O - Not tested by applicant request. ]

7.3.1 Test Results
For the standard, M - Passed [0 - Failed [0 - Not judged
The 99% Bandwidth is 1193.9 kHz at 2441.0 MHz
The 20dB Bandwidth is 1295.0 kHz at 2480.0 MHz
Uncertainty of Measurement Results +0.9 %(20)
Remarks :
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

Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 30 kHz
Video Bandwidth 100 kHz
Span 2 MHz/ 3 MHz
Sweep Time AUTO
Trace Maxhold

JAPAN QUALITY ASSURANCE ORGANIZATION
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Standard
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FCCID
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7.3.4 Test Data

Mode of EUT : BDR+EDR
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Test Date :October 14, 2015

Temp.:26°C, Humi:45%

The resolution bandwidth was set to about 1% of emission bandwidth, -20dBc 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)Packet Setting : DH5(Modulation type : GFSK)

Frequency

99% Bandwidth

-20dBc Bandwidth

Two-thirds of the 20

Channel (MH2) (kHz) (kHz) dB bandwidth
(kHz)
00 2402.0 847.9 956.2 637.5
39 2441.0 840.8 860.4 573.6
78 2480.0 834.0 859.5 573.0

2)Packet Setting : 2DH5(Mo

dulation type : p1/4-D

PSK)

Two-thirds of the 20

Frequenc 99% Bandwidth -20dBc Bandwidth )

Channel | by (kH2) (kH2) ABbanddth
00 2402.0 1172.9 1277.0 851.3
39 2441.0 1177.7 1276.0 850.7
78 2480.0 1185.1 1271.0 847.3

3)Packet Setting : 3DH5(Modulation type : SDPSK)

Channel | Freduency | 99% Bandwidth | -20dBe Bandwidth nggfrdzof;}g 20
anne (MHz) (kHz) (kHz) andwi
(kHz)
00 2402.0 1180.7 1286.0 857.3
39 2441.0 1193.9 1294.0 862.7
78 2480.0 1193.2 1295.0 863.3

Technical document No. 23199-1501
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1)Packet Setting : DH5(Modulation type : GFSK)
Low Channel

¥ Agilent R T
Ref @ dBm Atten 18 dB
#Peak
Log wf“w\“
14 "
dB/ > haRs
g p
] N
7 X
. 4

LgAw
ML §2
Center 2.402 B08 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

847.8629 kHz ® B -20.00 dB

Transmit Freq Error  -18.856 kHz
Occupied Bandwidth 956,175 kHz

Middle Channel

¥ Agilent RL
Ref @ dBm Atten 18 dB
#Peak
14 "
4B/ 27 W
-
7w 7

e L, ]
LgAw
ML §2
Center 2.441 B08 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

840.7619 kHz ® B -20.00 dB

Transmit Freq Error  -18.796 kHz
Occupied Bandwidth 360,423 kHz
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High Channel
¥ Agilent RL
Ref @ dBm Atten 18 dB
#Peak
L S
Log .
14 L KWﬂ
dB/ > <
[
Wl M
7 VW

Mf’[ 1\.\%
LaRv
ML 52
Center 2.480 B0 GHz Span 3 MHz
#Res BH 38 kHz #UBH 108 kHz Sweep 3.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

834.0396 kHz % dB -20.00 dB

Transmit Freq Error  -18.278 kHz
Occupied Bandwidth 359,543 kHz
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2)Packet Setting : 2DH5(Modulation type : pi/4-DQPSK)
Low Channel

¥ Agilent RL
Ref @ dBm Atten 18 dB
#Peak
Log
10 A A
dB/ > “ < -~
7 -
ke ,JJ""NV Nﬂ\w alenro_
LgAw
ML S2
Center 2.402 B08 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.1729 MH= % dB -206.00 JB
Transmit Freq Error  -13.486 kHz
Occupied Bandwidth 1.277 MHz
Middle Channel
¥ Agilent RL
Ref @ dBm Atten 18 dB
#Peak
Log H
16 Nr“"—‘f'f e
4B/ 5 ki
o N
T TR e et " Tl
LgAw
ML S2
Center 2.441 B08 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.1777 MH= % dB -206.00 JB

Transmit Freq Error  -14.571 kHz
Occupied Bandwidth 1.276 MHz
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High Channel

¥ Agilent R T
Ref @ dBm Atten 18 dB
#Peak
Log
T el A
4B/ 4"

o T e m’j \\‘-’ '\-W-"\ ]
LgAw
Ml 52
Center 2.480 B0 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.1851 MH= Xx dB -20.00 4B

Transmit Freq Error  -14.518 kHz
Occupied Bandwidth 1.271 MHz
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3)Packet Setting : 3 DH5(Modulation type : SDPSK)
Low Channel

# Agilent R T
Ref @ dBm Atten 18 dB
#Peak
Log
dB/ NES = \L
7 -

LgAw
ML S2
Center 2.402 B08 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.1807 MH= % dB -206.00 JB
Transmit Freq Error  -9.558 kHz
Occupied Bandwidth 1.286 MHz

Middle Channel
¥ Agilent R T
Ref @ dBm Atten 18 dB
#Peak
Log
dB/ > 9 \(—
= m/ \v\_ T

LgAw
ML S2
Center 2.441 B08 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7

1.1939 MH= % dB -206.00 JB

Transmit Freq Error  -13.372 kHz
Occupied Bandwidth 1.294 MHz
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High Channel
¥ Agilent R T
Ref @ dBm Atten 18 dB
#Peak
Log
16 .
dB/ P =
T A'J \" T
LgAw
Ml 52
Center 2.480 B0 GHz Span 3 MHz
#Res BH 30 kHz #BH 188 kHz Sweep 3.2 ms (1AL prs)
Occupied Bandwidth Occ BH % Pur  99.00 7
1.1932 MH= % dB -206.00 JB
Transmit Freq Error  -12.494 kHz
Occupied Bandwidth 1.295 MHz
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Mode of EUT : Inquiry
Test Date :October 14, 2015
Temp.:26°C, Humi:45%
The resolution bandwidth was set to about 1% of emission bandwidth, -20dBc 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.

Two-thirds of the 20
Frequency 99% Bandwidth -20dBc Bandwidth W:;B blal:nzlo d ﬂ:
w1
MH kH kH
(MHz) (kHz) (kHz) (kHz)
2441.0 831.3 760.6 507.1
Middle Channel
- Agilent R T
Ref @ dBm Atten 18 dB
#Peak
Log
14
dB/
b ol
LgAw
ML §2
Center 2.441 B08 GHz " Span 2 MHz
#Res BH 30 kHz #BH 188 kHz #3weep 1 s (1081 pts)
Occupied Bandwidth Occ BH % Pur  99.00 7
831.3409 kHz ® B -20.00 dB

Transmit Freq Error  -G.461 kHz
Occupied Bandwidth 768,631 kHz
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7.4 Dwell Time

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

7.4.1 Test Results

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

Dwell Time is 310.0 msec

Dwell Time (Inquiry) is 78.8  msec

Dwell Time (AFH) is 310.0  msec

Uncertainty of Measurement Results + 0.6 %(20)
Remarks :

7.4.2 Test Instruments

Shielded Room S4
Type Model Serial No. (ID) Manufacturer Cal. Due
Spectrum Analyzer E4446A EJAS§;L)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.

7.4.3 Test Method and Test Setup (Diagrammatic illustration)

The test system is shown as follows:

Spectrum

EUT Attenuator
Analyzer

The setting of the spectrum analyzer are shown as follows:

Res. Bandwidth 1 MHz
IVideo Bandwidth 1 MHz
Span Zero Span

APAN ALITY A RANCE ORGANIZATION
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7.4.4 Test Data

Test Date :October 14, 2015
Temp.:26°C, Humi:45%

; Limit
Mode of EUT Dwell Time imi
(msec) (msec)
DH1 129.0 400
DH3 265.0 400
DH5 310.0 400
Inquiry 78.8 400
DH1(Modulation type : GFSK)
- Agilent R T
& Mkrl 483 ps
Ref 18 dBm Atten 28 dB -3.86 dB
#Peak I
Log 5 1
10 |
dB/

—g——

WL 52 '
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep 1 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R il Tine 306 pz -3.23 dEm
1a 1) Tine 483 psz -3.86 dB

Note : The system makes worst case 1600 hops per second or 1 time slot has a length of 625 ps with 79
channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving. Then
the system makes worst case 800 hops per second with 79 channels. So the system has each
channel 10.1266 times per second and so for 31.6 seconds the system have 320.0 times of
appearance.

Each tx-time per appearance is 0.403 ms.
Dwell time = 320.0 * 0.403 = 129.0 ms

APAN ALITY A RANCE ORGANIZATION
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DH3(Modulation type : GFSK)

¥ Agilent R T
a Mkrl  1.656 ms
Ref 18 dBm Atten 28 dB -0.35 dB
#Peak iR s
Log
14
dB/

Lopy Pty Appipl

Hl 52
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep 3 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R (4] Tina E72 ps -2.44 dBm
la 1l Tina 1.E56 ms -A.35 dB

Note : A DH3 Packet need 3 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 400 hops per second with 79 channels. So the system have each channel 5.063
times per second and so for 31.6 seconds the system have 160.0 times of appearance.

Each tx-time per appearance is 1.656 ms.
Dwell time = 160.0 * 1.656 = 265.0 ms
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DH5(Modulation type : GFSK)

¥ Agilent R T
a Mkrl 2,985 ms
Ref 18 dBm Atten 2@ dB -B.35 dB
#Peak iR s
LDQ L]
1@
dB/ A
B
Loy |—baaphaladey oty |
Hl 52
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep Soms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R il Tine 1.17 ms -2.53 dBEm
1a 1) Tine 2.985 mz -A.35 dB

Note : A DHS5 Packet need 5 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 266.667 hops per second with 79 channels. So the system have each channel
3.3755 times per second and so for 31.6 seconds the system have 106.7 times of appearance.
Each tx-time per appearance is 2.905 ms.
Dwell time = 106.7 * 2.905 = 310.0 ms

APAN ALITY A RANCE ORGANIZATION
Technical document No. 23199-1501 J QU Ssu CE ORG ©



: KLL80150484R Issue Date : January 21, 2016

JQA File No. :
JEA Model No.  : WUZ-01B-NB01 FCCID :2AFRZWUZ-01B-NBO1

Standard : CFR 47 FCC Rules and Regulations Part 15
Page 32 of 69
Inquiry
¥ Agilent R T
a Mkrl 1826 ps
Ref @ dBm Atten 18 dB -8.13 dB
#Peak
Log
18 1R 1
dB/ ? "‘"’”‘"‘”““’“—”““—?
A,
Lafy bt [ dfful 1 4l
oA , .
fatin Ty
WL 52 F
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep 208 ps (1881 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R ¢1) Time 45.4 s -25.11 dEw
1a ¢1) Time 182.6 ps -B.13 dB

Note : The system have 32 hopping channel in Inquiry mode.
The time period = 32 * 0.4 = 12.8 seconds
In maximum case the Bluetooth system have three blocks of 2560 ms in 12.8 s period. One block
has 256 burst at each hopping channel.
Each tx-time per appearance is 0.1026 ms.
Dwell time = 0.1026 * 256 * 3 = 78.8 ms
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Mode of EUT Dwell Time Limit
(msec) (msec)
DH1(AFH) 129.0 400
DH3(AFH) 265.0 400
DH5(AFH) 310.0 400
DH1(AFH mode, Modulation type : GFSK)
- Agilent R T
& Mkrl 483 ps
Ref 18 dBm Atten 28 dB -2.87 dB
#Peak AN [
Lag s B —
16 i
dB/

Lo s A
WL 52 '
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep 1 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R il Tine 382 pz -3.72 dBm
1a 1) Tine 483 psz -2.87 dB

Note : The system makes worst case 1600 hops per second or 1 time slot has a length of 625 ps with 79
channels. A DH1 Packet need 1 time slot for transmitting and 1 time slot for receiving. Then
the system makes worst case 800 hops per second with 20 channels. So the system has each
channel 40 times per second and so for 8 seconds the system have 320.0 times of appearance.
Each tx-time per appearance is 0.403 ms.

Dwell time = 320.0 * 0.403 = 129.0 ms
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DH3(AFH mode, Modulation type : GFSK)

¥ Agilent R T
a Mkrl  1.656 ms
Ref 18 dBm Atten 28 dB -0.37 dB
#Peak iR s
Log
14
dB/

LaAw WMMMW". %MMMM

Hl 52
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep 3 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R (4] Tina E72 ps -2.48 dBm
la 1l Tina 1.E56 ms -A.37 dB

Note : A DH3 Packet need 3 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 400 hops per second with 20 channels. So the system have each channel 20
times per second and so for 8 seconds the system have 160.0 times of appearance.

Each tx-time per appearance is 1.656 ms.
Dwell time = 160.0 * 1.656 = 265.0 ms
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DH5(AFH mode, Modulation type : GFSK)

¥ Agilent R T
a Mkrl 2,985 ms
Ref 18 dBm Atten 2@ dB -B.35 dB
#Peak iR s
LDQ L]
1@
dB/ A
B
Loy |—baaphaladey oty |
Hl 52
Center 2.441 B08 GHz Span @ Hz
Res BH 1 MHz #WBH 1 MHz Sweep Soms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1R il Tine 1.17 ms -2.53 dBEm
1a 1) Tine 2.985 mz -A.35 dB

Note : A DHS5 Packet need 5 time slot for transmitting and 1 time slot for receiving. Then the system
makes worst case 266.667 hops per second with 20 channels. So the system have each channel
13.33335 times per second and so for 8 seconds the system have 106.7 times of appearance.
Each tx-time per appearance is 2.905 ms.

Dwell time = 106.7 * 2.905 = 310.0 ms
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7.5 Peak Output Power(Conduction)

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

7.5.1 Test Results

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

Peak Output Power is 7.74 dBm at 2402.0 MHz
Uncertainty of Measurement Results +0.9 dB(20)
Remarks :

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 g_))sgif 10470 Agilent 2016/07/16
Attenuator 54A-10 W5675 (D-28) Weinschel 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
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7.5.4 Test Data

1)DH5(Modulation type : GFSK)

Test Date: October 14, 2015
Temp.: 26 °C, Humi: 45 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mwW] [dBm] [dB]
00 2402 9.64 -1.90 7.74 5.94 20.97 +13.23
39 2441 9.65 -2.10 7.55 5.69 20.97 +13.42
78 2480 9.65 -3.23 6.42 4._.39 20.97 +14.55

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

Correction Factor = 9.64 dB
+) Meter Reading = -1.90 dBm
Result = 7.74 dBm = 594 mW

Minimum Margin: 20.97 - 7.74 = 13.23 (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

APAN ALITY A RANCE ORGANIZATION
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2) 2DH5(Modulation type : pi/4-DQPSK)

Test Date: October 14, 2015
Temp.: 26 °C, Humi: 45 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mw] [dBm] [dB]
00 2402 9.64 -5.51 4.13 2.59 20.97 +16.84
39 2441 9.65 -5.14 4_51 2.82 20.97 +16.46
78 2480 9.65 -6.85 2.80 1.91 20.97 +18.17

Calculated result at 2441.000 MHz, as the worst point shown on underline:

Correction Factor = 9.65 dB
+) Meter Reading = -5.14 dBm
Result = 4.51 dBm = 2.82 mW

Minimum Margin: 20.97 - 4.51 = 16.46 (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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3) 3DH5(Modulation type : SDPSK)

Test Date: October 14, 2015
Temp.: 26 °C, Humi: 45 %

Transmitting Frequency Correction Meter Reading Conducted Limits Margin
Factor Peak Output Power
CH [MHZ] [dB] [dBm] [dBm] [mw] [dBm] [dB]
00 2402 9.64 -4.92 4.72 2.96 20.97 +16.25
39 2441 9.65 -4_66 4._.99 3.16 20.97 +15.98
78 2480 9.65 -6.59 3.06 2.02 20.97 +17.91

Calculated result at 2441.000 MHz, as the worst point shown on underline:

Correction Factor = 9.65 dB
+) Meter Reading = -4.66 dBm
Result = 4.99 dBm = 3.16 mW

Minimum Margin: 20.97 - 4.99 = 15.98 (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 [ O - Tested. [ - Not tested by applicant request. ]
M - Not Applicable

Remarks :

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 :

. JAPAN QUALITY ASSURANCE ORGANIZATION
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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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Test Date :October 14, 2015
Temp.:26°C, Humi:45%

Mode of EUT : BDR (worst case)

Low Channel

= Agilent RL = Agilent RL
Mkr2 441.4 MHz Mkr2 16.418 GHz
Ref @ dBm Atten 18 dB -77.14 dBm Ref @ dBm Atten 18 dB -69.05 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
Dl A Dl
-22.6 -22.6 é
dBm $ dBm - . N m "
LoAv o ~ ; ; TN — ! T o LoAv —
ML $2 ML $2 |
Start 30.9 MHz Stop 1.800 0 GHz Start 10.608 GHz Stop 15.800 GHz
#Res B 108 kHz #BH 300 kHz Sweep 92.83 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type ¥ xis Anplitude Marker  Trace Type % Fxis Anplitude
1 <) Freg 80867 MHz -67.62 dEm 1 <) Freg 12,889 GHz ~66.96 dEm
2 (&5 Freg 441.4 MHz -77.14 dEm 2 (&5 Frag 10.418 GHz -69.85 dBm
Agilent RL 3% Agilent RL
Mkrl 2.482 GHz Mkrl 15.519 GHz
Ref @ dBm Atten 18 dB -2.57 dBm Ref @ dBm Atten 18 dB -71.78 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
4
Dl Dl
-22.6 -22.6 1
dBm dBm
Loy b Wil T Aedind | gfy -T“_Nmr m@gr&
M s2 M os2 | | \ |
Start 1.980 GHz Stop 5.800 GHz Start 15.000 GHz Stop 20,800 GHz
#Res B 108 kHz #BH 300 kHz Sweep 382.8 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type W Axis Anplitude Marker  Trace Type % Fxis Anplitude
1 <) Freg 2,482 GHz -2.57 dEm 1 <3 Freg 15.516 GHz -71.78 dEm
2 (&5 Freg 3.283 GHz -47.23 dBm
3 (1> Frag 4,883 GHz ~5E.57 dEm
4 &5 Freg 4,804 GHz -51.93 dEm
3% Agilent RL 3% Agilent R
Mkrd  8.886 GHz Mkrl 24.178 GHz
Ref @ dBm Atten 18 dB -71.85 dBm Ref @ dBm Atten 18 dB -79.18 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
1
2
Dl Dl
-22.6 4 ¢ -22.6 1
dBm { [ ] dBm ; — ™ » ! ™ -
Laf Juan il . Laf
ML 52 ML 52
Start 5.800 GHz Stop 10009 GHz Start 20.908 GHz Stop 25.008 GHz
#Res B 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type W Axis Anplitude Marker  Trace Type % Fxis Anplitude
1 <) Freg 7.266 GHz -49.14 dEm 1 <3 Freg 24.178 GHz -78.16 dEm
2 (&5 Freg 9.689 GHz -54.33 dBEm
3 (1> Frag 8.287 GHz ~65.87 dEm
4 &5 Freg 8,866 GHz -71.85 dEm
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Middle Channel
3% Agilent RL 3% Agilent RL
Mkrl 813.7 MHz Mkr2 16.577 GHz
Ref @ dBm Atten 18 dB -67.61 dBm Ref B dBm Atten 18 dB -69.26 dBm
#Peak #Peak
Log Log
14 14
dB/ dB/
] . Dl .
552-9 - i
m m . " | A
Lafv = — - = r— J ] Loy [T
Ml 52 Ml 52
Start 30.9 MHz Stop 1.800 0 GHz Start 10.608 GHz Stop 15.800 GHz

#Res BH 1060 kHz

#YBH 306 kHz

Sweep 92.83 ms (8192 prs)

#Res BH 1060 kHz

#JBH 306 kHz

Sweep 478.4 ms (8192 prs)

Marker  Trace Type W xis Anplitude Marker  Trace Type % Axis Anplitude
1 <3 Freg 813.7 MHz -67.61 dEm 1 <) Freg 12,265 GHz -65.22 dEm
2 1> Freg 18.577 GHz -69.26 dBm
Agilent RL 3% Agilent RL
Mkrl 2.441 GHz Mkrl 15.311 GHz
Ref @ dBm Atten 18 dB -2.84 dBm Ref @ dBm Atten 18 dB -71.67 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
2 4
Dl F] Dl
-22.9 ﬁ’ -22.9 1
dBm I { dBm ' o —
LoAy = — st | o1 %wgﬂ%
M sz ML s2 \ \ |
Start 1.980 GHz Stop 5.800 GHz Start 15.000 GHz Stop 20,800 GHz
#Res B 108 kHz #BH 300 kHz Sweep 382.8 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type o Axis Anplitude Marker  Trace Type % Fxis Anplitude
1 <) Freg 2,441 GHz -2.84 dEm 1 <3 Freg 15.311 GHz -71.67 dEm
2 [€b] Freg 3.255 GHz -58.37 dEm
3 (1> Frag 4,868 GHz -64.33 dEm
4 &5 Freg 4,882 GHz -56.36 dEm
3% Agilent RL 3% Agilent RL
Mkrd  9.764 GHz Mkrl 24.215 GHz
Ref @ dBm Atten 18 dB -55.57 dBm Ref @ dBm Atten 18 dB -70.78 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
2 4|
Dl Dl
-22.9 1 3 -22.9 1
dBm | dBm - P
Lefiv st J..‘A]&m p i —mg'g..m Lofty [Pt wm% ecamtit
ML 32 | | ML 52 | |
Start 5.800 GHz Stop 10009 GHz Start 20.908 GHz Stop 25.008 GHz

#Res BH 1060 kHz

#YBH 306 kHz

Sweep 478.4 ms (8192 prs)

#Res BH 1060 kHz

#JBH 306 kHz

Sweep 478.4 ms (8192 prs)

Marker Trace Type
1 oy Freg
2 (&%} Freq
3 1y Frag
1 o Freg

K Axiz
5.696 GHz
7.323 GHz
8.958 GHz
9.764 GHz

Amplitude
-72.48 dBEm
-52.57 dBEm
-68.78 dEm
-55.57 dBEm

Marker Trace
1 (&5

i Axiz
24.715 GHz

Type
Fren

Amplitude
-78.73 dBm
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High Channel
Agilent RL 3% Agilent RL
Mkrl 826.6 MHz Mkr2 18.747 GHz
Ref @ dBm Atten 18 dB -66.89 dBm Ref @ dBm Atten 18 dB -73.58 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
s 3 s 5
B T B :E A I . -
LgAw — —" m L : i - e LgAv el A%‘ —
ML $2 ML $2 |
Start 30.9 MHz Stop 1.800 0 GHz Start 10.608 GHz Stop 15.800 GHz
#Res B 108 kHz #BH 300 kHz Sweep 92.83 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type ¥ xis Anplitude Marker  Trace Type % Fxis Anplitude
1 <3 Freg 826.6 MHz ~66.89 dEm 1 <) Freg 12,481 GHz -67.73 dEm
2 1> Freg 18.747 GHz -73.58 dBm
3% Agilent RL 3% Agilent RL
Mkrl 2.486 GHz Mkrl 15.388 GHz
Ref @ dBm Atten 18 dB -4.37 dBm Ref @ dBm Atten 18 dB -71.53 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
2 E
Fed
Dl Dl
-24.4 4 -24.4 1
dBm | ) \- dBm ™ — " m
Lo wm . — st |1 L-rww %&M&
ML 52 \ ML s2 | \ \ |
Start 1.980 GHz Stop 5.800 GHz Start 15.000 GHz Stop 20,800 GHz
#Res B 108 kHz #BH 300 kHz Sweep 382.8 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type W Axis Anplitude Marker  Trace Type % Axis Anplitude
1 <) Freg 2,486 GHz -4.37 dEm 1 <3 Freg 15,366 GHz -71.53 dEm
2 [€b] Freg 3,306 GHz -58.62 dEm
3 (1> Frag 4,968 GHz ~51.50 dEm
4 &5 Freg 4,133 GHz -60.660 dEm
3% Agilent RL 3% Agilent RL
Mkrd 5.787 GHz Mkrl 24.281 GHz
Ref @ dBm Atten 18 dB -74.11 dBm Ref @ dBm Atten 18 dB -79.93 dBm
#Peak #Peak
Log Log
18 18
dB/ dB/
= 1
Dl Dl
-24.4 A 3 -24.4 1
dBm o - T - dBm — — T
ML 32 | ML s2 | |
Start 5.800 GHz Stop 10009 GHz Start 20.908 GHz Stop 25.008 GHz
#Res B 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 pts) #Res BH 108 kHz #BH 300 kHz Sweep 478.4 ms (8192 prs)
Marker  Trace Type o Axis Anplitude Marker  Trace Type % Axis Anplitude
1 <) Freg 8,921 GHz -56.44 dEm 1 <3 Freg 24.261 GHz -78.93 dEm
2 [€b] Freg 7.439 GHz -53.62 dEm
3 (1> Frag 9,893 GHz ~78.95 dEm
4 &5 Freg 5.787 GHz -74.11 dEm
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Band-Edge Emission

Low Channel(Hopping off), Band-Edge Emission

- Agilent RL
Mkrd 2.395 56 GHz
Ref @ dBm Atten 18 dB -57.26 dBm
#Peak
1
Ty /ﬁ&
14 [
dB/ J[|' '|1
\ [
i] ® i.) \ "
ol I LT R N RS VYN
dBm o T et T AR
LgAw
ML §2
Start 2.385 88 GHz Stop 2.415 6@ GHz
#Res BH 160 kHz #BH 300 kHz Sweep 2.867 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 ¢1) Freq 2.482 Bl GHz -2.52 dBn
2 ¢1) Freq 2.408 BA GHz -GB.A5 dBm
3 1) Freq 2.398 BA GHz -72.74 dEn
1 €1y Freq 2.395 56 GHz -57.26 dBm
High Channel(Hopping off), Band-Edge Emission
- Agilent RL
Mkrz 2.486 62 GHz
Ref @ dBm Atten 18 dB -57.51 dBm
#Peak )QI
Log fl
14 f
dB/ i

. . J
Qéfn'z TN n,»z.»J'J b e MU s S . A

pa A e
LaRy
ML 52
Start 2.468 50 GHz Stop 2.498 56 GHz
#Res BH 108 kHz #\BH 308 kHz Sweep 2.867 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude
1 [&h Frag 2,479 99 GHz -4.17 dBm
2 1 Frag 2.483 GH GH=z -B3.49 dBm
3 1 Freg 2.48E B2 GHz -57¥.51 dEm
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Low Channel(Hopping on), Band-Edge Emission

¥ Agilent RL
Mkrd 2,395 59 GHz
Ref 18 dBm Atten 2@ dB -55.91 dBm
#Peak 1
Log
10 ALY Waual Wala¥i Wil
4B/ CYIVY VIV Y VIV VT VY
{
DO 4 IN
aérznl 3 ? ' I | ‘1_'...!I
quwwwwWW%meWWWWW
Ml 52
Start 2,385 BB GHz Stop 2.415 686 GHz
#Res BH 160 kHz #BH 300 kHz Sweep 2,867 ms (1081 prs)
Markar Trace Typa ¥ Axiz Amplitude
1 il Frag 2.411 81 GHz -2.83 dEm
2 1) Frag 2.468 B8 GHz -59.89 dBm
3 1 Frag 2.398 BE GHz -E4.84 dBm
4 48] Frag 2.395 59 GHz -5E.91 dBm

High Channel(Hopping on), Band-Edge Emission

¥ Agilent RL

Mkr3 2.488 72 GHz
Ref 18 dBm Atten 28 dB -55.28 dBm
#Peak

1

W nAalhaalnnanlnnn
B/ PV VWYY YVYYYY

~e34 khh P N
dBm P A o ] I R e ]
LaRy
ML 52
Start 2.468 50 GHz Stop 2.498 56 GHz
#Res BH 108 kHz #\BH 308 kHz Sweep 2.867 ms (1081 pts)
Markar Trace Typa ¥ Axiz Amplitude

1 [&h Frag 2,478 BA GH=z -3.33 dBw

2 1 Frag 2.483 GH GH=z -61.34 dBm

3 1 Freg 2,488 V2 GHz -55.28 dEm
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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) 20.7 dB at 0.150  MHz
Uncertainty of Measurement Results + 2.6 dB(20)
Remarks :

7.8.2 Test Instruments

Shielded Room S1
Type Model Serial No. (ID) Manufacturer Cal. Due
Test Receiver ESU 26 100170 (A-6) Rohde & Schwarz | 2016/04/25
RF Cable RG223/U --- (H-9) HUBER+SUHNER | 2016/07/09
: 8-2019-1 .
AMN KNW-407FR (D-103) Kyoritsu 2016/10/15

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

0.4m

Power
Line I EUT Measuring

Receiver
Testing Table T v

AMN

/\1/ Horizontal Reference Plane
To Mains Supply

NOTE
AMN : Artificial Mains Network
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7.8.4 Test Data

Mode of EUT : All modes have been investigated and the worst case mode for channel (39ch: 2441MHz) has
been listed.

Test voltage : 120VAC 60Hz Test Date: December 2, 2015
Temp.: 20 °C, Humi.: 44 %

Measured phase : L1

Erequenc Corr. Meter Readings Limits Results Margin Remarks
Y Factor [dB (V)] [dB(1V)] [dB(uV)] [dB]
[MHZz] [dB] QP AVE QP AVE QP AVE QP AVE
0.150 10.4 31.8 -— 66.0 56.0 42 .2 - +23.8 -— -
0.668 10.3 20.7 - 56.0 46.0 31.0 - +25.0 - -
3.087 10.5 13.6 - 56.0 46.0 241 - +31.9 - -
3.765 10.5 <10.0 - 56.0 46.0 <20.5 - > +35.5 - -
4.079 10.5 <10.0 - 56.0 46.0 <20.5 - > +35.5 - -
15.656 11.2 12.1 - 60.0 50.0 23.3 - +36.7 - -
m— QP Limits ~ s=sssea AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 170
— \
g 60 - —
E 50 ~-‘-- ‘~~~-
3 ( e o e e e e e e o e e e - s an oo en a» -
o 40
S
g 30 T
g
= 20 P ¥
10
""""""""" Measurement Sensitivity
0 L L L L L L
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES
1. The spectrum was checked from 0.15 MHz to 30 MHz.
2. The correction factor includes the AMN insertion loss and the cable loss.
3. The symbol of “<” means “or less”.
4. The symbol of “>” means “more than”.
5. The symbol of “--” means “not applicable”.
6. Calculated result at 0.150 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.4 + 31.8 = 42.2 dB(uV)
7. QP : Quasi-Peak Detector / AVE : Average Detector

8. Test receiver setting(s) : CISPR QP 9 kHz / Average 9 kHz
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Test voltage : 120VAC 60Hz Test Date: December 2, 2015
Temp.: 20 °C, Humi.: 44 %

Measured phase : L2

Corr. Meter Readings Limits Results Margin

Freauensy’ eactor [dB(V)] [dB(uV)] [dB(V)] [dB] Remarks
[MHZz] [dB] QP AVE QP AVE QP AVE QP AVE
0.150 10.3 35.0 -— 66.0 56.0 45.3 - +20.7 - -
0.668 10.3 20.6 - 56.0 46.0 30.9 - +25.1 - -
3.087 10.5 13.3 - 56.0 46.0 23.8 - +32.2 - -
3.765 10.5 <10.0 - 56.0 46.0 <20.5 - > +35.5 - -
4.079 10.5 <10.0 - 56.0 46.0 <20.5 - > +35.5 - -
15.656 11.3 11.9 - 60.0 50.0 23.2 - +36.8 - -
= QP Limits ~ ===see= AVE Limits
100 \
90 O Quasi-Peak | |
X Average
80
= 70
Ny [ —
g 60 -
T 50 |—mman
E P [ o oo o e o [ e o o o e e e | S .
o 40
=
2 30 ¥
g
= 20 P ¥
10
""""""""" Measurement Sensitivity
0 | | | | | |
0.15 0.3 0.5 1 3 5 10 30
Frequency [MHz]
NOTES
1. The spectrum was checked from 0.15 MHz to 30 MHz.
2. The correction factor includes the AMN insertion loss and the cable loss.
3. The symbol of “<” means “or less”.
4. The symbol of “>” means “more than”.
5. The symbol of “--” means “not applicable”.
6. Calculated result at 0.150 MHz, as the worst point shown on underline:
Correction Factor + Meter Reading (QP) = 10.3 + 35.0 = 45.3 dB(uV)
7. QP : Quasi-Peak Detector / AVE : Average Detector

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

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) 13.1 dB at 800.0  MHz
Uncertainty of Measurement Results 9 kHz — 30 MHz + 3.0 dB(20)
30 MHz — 300 MHz + 3.8 dB(20)
300 MHz — 1000 MHz + 4.8 dB(20)
1 GHz - 6 GHz + 4.7  dB(20)
6 GHz — 18 GHz + 4.6 dB(20)
18 GHz — 40 GHz + 5.5  dB(20)

Remarks : Y axis Position
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Anechoic Chamber A2

Type Model Serial No. (ID) Manufacturer Cal. Due
Test Receiver ESU 26 100170 (A-6) Rohde & Schwarz | 2016/04/25
Loop Antenna HFH2-7Z2 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 2016/04/15
Biconical Antenna VHA9103/BBA9106 | 2355 (C-30) Schwarzbeck 2016/05/24
Log-periodic Antenna | UHALP9108-A1 0694 (C-31) Schwarzbeck 2016/05/24
RF Cable S 10162 B-11 etc. --- (H-4) HUBER+SUHNER | 2016/04/15
Site Attenuation -- --- (H-15) 2016/01/05
Pre-Amplifier TPA0118-36 1010 (A-37) TOYO 2016/05/11
Double-Ridge — Guide | 1vp, 790 73370006 ADVANTEST 2016/06/23
Horn Antenna (C-29)

Horn Antenna 91888-2 562 (C-41-1) EATON 2016/06/16
Horn Antenna 91889-2 568 (C-41-2) EATON 2016/06/16
Horn Antenna 3160-04 ?39535')1053 EMCO 2016/06/29
Horn Antenna 3160-05 ?3_0526:)1061 EMCO 2016/06/29
Horn Antenna 3160-06 ?07_1527_)1045 EMCO 2016/06/29
Horn Antenna 3160-07 ?3_0525;)1113 EMCO 2016/06/29
Horn Antenna 3160-08 ?39545)1099 EMCO 2016/06/29
Horn Antenna 3160-09 ?29485;)1117 EMCO 2016/06/28
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 | 2016/01/19
RF Cable SUCOFLEX104 267414/4 (C-67) | HUBER+SUHNER | 2016/01/19
RF Cable SUCOFLEX102EA ?8_461;)2% HUBER+SUHNER | 2016/01/19
Band Rejection Filter | BRM50701 029 (D-93) MICRO-TRONICS | 2016/02/08
SVSWR - - (H-19) 2016/02/27

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
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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).

This configurations was used for the final tests.

— Side View —

Loop

||% 3Sm %:
1
1
1
1
1
1
1
1
1
1
1
1
1
1
: Antenna
1

1

1

1

1

EUT

0.8m | Tgple

|

Measuring
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 —— 3
| |
I ! M
| I
! i
] | Antenna height
: ! 1m -4m
i !
: Log-periodic Antenna ' ol
! 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/ pd

Reference Plane
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7.9.3.3 Radiated Emission above 1 GHz
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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:

Average (VBW) Setting:

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

Mode Interval Cycle Duty cycle | Burst on period(T) | Min. VBW(1/T) | VBW Setting
(msec) (msec) (%) (msec) (kHz) (kHz))
BDR(DH5) 0.87 3.75 76.8% 2.91 0.34 0.50
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— Side View —
;\ 3m \:
! |
| -
! l ™
! |
: ' Antenna height
| : Im - 4m
! |
! |
! |
! |
! |
! |
! I
|
| Horn Antenna
|
| Above 1 GHz J l_
V.
EUT
T Measuring
Receiver
1.5m | Table Absorber 1
Turn Table

Reference Plane

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

measurement antenna is limited to 2.5 m or 0.5 m above the top of the EUT.
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7.9.4 Test Data
7.9.4.1 Band-edge Compliance
Test Date :October 15, 2015
Temp.:23°C, Humi:48%

Mode of EUT : BDR, Hopping off (Och: 2402 MHz) (worst case)
Antenna Polarization : Horizontal

*REW 1 MHz Marker 1 [T1 ]
“VBW 3 MHz 57 .1 BRV/m
Ref 115 dBuv/m “Att 0 dB SWT 5 ms .376923077 GHz
Marlk z [2 1] l
110 — T
2.3892309769 cuz |
100
2 pr [~90
VIEW
—580
1 74 dBp*
—70
—G0 .
1 J
D2 5h B* A 1
- Trace 1 “ f MPJN »\N. i
o Al s b sttt e gl s bt s adood ™V fJ \[\ RN
i n A I
Trace 2 M_,WMJLPJ A S
- 30
F2
20 o
Center 2.36 GHz 12 MHz/ Span 120 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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Mode of EUT : BDR, Hopping off (Och: 2402 MHz) (worst case)
Antenna Polarization : Vertical

*RBW 1 MH=z Marker 1 [T1 ]
*VBW 3 MHz 59.86 Buv/m
Ref 115 dBuv/m *ALt C dB SWT 5 ms 7 H

Marlk z [2 1] l
~110 1.5 IBEvV/ I

.Exﬂﬁq, 77 ciz | IES
100
2 px [~90
VIEW
30
1 74 dBp*
70
1
- f\

D2 5f dB* Trace 1 A H ﬂ.‘dﬁw A ﬂ
:ji 1 ll.mWwwwwwwMW W\"‘W W \N RS ATV |

Trace 2 b \ A
40 AT T LT
| e
-30
F2
—20 FT
Center 2.36 GHz 12 MHz/ Span 120 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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: CFR 47 FCC Rules and Regulations Part 15

Issue Date : January 21, 2016
FCCID : 2AFRZWUZ-01B-NBO1

Technical document No. 23199-1501

Mode of EUT : BDR, Hopping off (78ch: 2480 MHz) (worst case)

Antenna Polarization : Horizontal
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*REW 1 MHz Marker 1 [T1 ]
“*VBW 3 MHz BUV/m
Ref 115 dBuv/m Att O dB SWT 5 ms 7 0 GHz
Mar) [T2 ] l
—110 =+ T T
4835 ) cHz | IS
100 i
ﬁ
2 px [~90
VIEW
—580
1 74 di
—70
_[’U { L =
g IEEE L
Mo y'zw ‘*Jrf\:ﬂ Fi [} ] Trace1
\l\_ ' \My M'MMM & “-.‘,.-.*.l'.‘ “a..‘._z,l,.MHLMMAM
L n A /\ i A Trace 2
ATV ) AA
- 30
20 Fi
Center 2.5 GHz 7.5 MHz/ Span 75 MHz

Note: The trace 1 is Peak . The trace 2 is Average.
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Mode of EUT : BDR, Hopping off (78ch: 2480 MHz) (worst case)
Antenna Polarization : Vertical

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 51.93 dBpv/m
Ref 107 dBuv/m “Att 0 dB SWT 5 ms 57 577 GHz
M } [ ]
3.7 Buv/1
—100
1835 SHE A
—90
2ex |,
VIEW
L 74 di
70
—G0
Dz 50 \‘ =
v
- A 4y WL,\ P A T T 6DB
rac "
WWW MWWW‘% ok b .m.'.:..wwm
40 i o
M’\JW M_.J\._/\ Trace 2
30
—20
Fl
L 10 A
Center 2.5 GHz 7.5 MHz/ Span 75 MHz

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 :November 30, 2015
Temp.:19°C, Humi:54%
Mode of EUT : All modes have been investigated and the worst case mode has been listed.
Results : No spurious emissions in the range 20dB below the limit.

7.9.4.3 Other Spurious Emission (30MHz — 1000MHz)
Mode of EUT : All modes have been investigated and the worst case mode has been listed.

Test voltage : 120VAC 60Hz Test Date: November 30, 2015
Temp.: 19 °C, Humi: 54 %

Antenna pole : Horizontal

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

Frequency Meter Readings Limits Results Margin Remarks

800.00 20.7 -22.9 35.1 46.0 32.9 +13.1 -
806.39 20.8 -22.9 33.2 46.0 31.1 +14.9 -

= Limits

80

70

60

50

40

30 ?f’

D e E— e T T P

Emission Level [dB(uV/m)]

10 P =

------------------ Measurement Sensitivity

0 | | L1
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 800.00 MHz, as the worst point shown on underline:
Antenna Factor + Coorection Factor + Meter Reading = 20.7 + (-22.9) + 35.1 = 32.9 dB(uV/m)
Antenna Height : 1.12 m, Turntable Angle : 182 °

7. Test receiver setting(s) : CISPR QP 120 kHz (QP : Quasi-Peak)
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Test voltage : 120VAC 60Hz Test Date: November 30, 2015
Temp.: 19 °C, Humi: 54 %

Antenna pole : Vertical

Antenna Corr.
Factor Factor
[MHZ] [dB(1/m)] [dB] [@BMV)]  [dB(uv/m)]  [dB(HV/m)] [dB]

Frequency Meter Readings Limits Results Margin Remarks

800.00 20.7 -22.9 <27.0 46.0 <24.8 >+21.2 -
806.39 20.8 -22.9 <27.0 46.0 <24.9 >+21.1 -

= Limits

80

70

60

50

40

30 g

20

Emission Level [dB(uV/m)]

10 ~ =

------------------ Measurement Sensitivity

0 | L1
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 806.39 MHz, as the worst point shown on underline:
Antenna Factor + Coorection Factor + Meter Reading = 20.8 + (-22.9) + <27.0 = <24.9 dB(uV/m)
Antenna Height : 1.16 m, Turntable Angle : 323 °

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 : BDR (worst case)

Test Date: October 15, 2015
Temp.: 23 °C, Humi: 48 %

Frequency  Antenna Corr. D.C.F. Meter Readings [dB(uV)] Limits Results Margin  Remarks
Factor Factor Horizontal Vertical [dB (uV/m)] [dB(uV/m)] [dB]
[MHZ] [dB(1/m)] [dB] [dB] PK AVE PK AVE PK AVE PK AVE

Test condition: Tx Low Ch
4003.2 32.7 -32.6 -24.7 47.0 41.4 47 .3 41.5 74.0 54.0 47 .4 16.9 +26.6
4804 .0 32.9 -31.7 -24.7 57.3 55.1 52.9 50.0 74.0 54.0 58.5 31.6 +15.5
12010.0 39.1 -29.1 -24.7 48.5 40.6 48.0 39.1 74.0 54.0 58.5 25.9 +15.5
19216.0 40.5 -35.6 -24.7 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <54.9 <20.2 >+19.1

Test condition : TXMiddle Ch
4068.3 32.6 -32.5 -24.
4882 .0 33.0 -31.6 -24.
7323.0 36.6 -31.3 -24.
12205.0 38.8 -29.6 -24.
19528.0 40.4 -35.5 -24.

46.1 38.9 47 .4 41.3 74.0 54.0 47.5 16.7 +26.5
58.1 56.2 54.2 51.5 74.0 54.0 59.5 32.9 +14.5
54.5 51.6 # 53.5 49.9 74.0 54.0 59.8 32.2 +14.2
47 .4 38.7 #48.4 40.2 74.0 54.0 57.6 24.7 +16.4
<50.0 <40.0 <50.0 <40.0 74.0 54.0 <54.9 <20.2 >+19.1

N NN NN

Test condition : TXHigh Ch

4133.3 32.2 -32.5 -24.7 46.3 38.8 45.4 36.5 74.0 54.0 46.0 13.8 +28.0
4960.0 33.2 -31.5 -24.7 58.8 57.0 56.2 54.2 74.0 54.0 60.5 34.0 +13.5
7440.0 36.7 -31.3 -24.7 51.4 49.6 52.1 48.3 74.0 54.0 57.5 30.3 +16.5
12400.0 38.8 -29.9 -24.7 46.4 37.3 46.4 36.3 74.0 54.0 55.3 21.5 +18.7
19840.0 40.4 -35.6 -24.7 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <54.8 <20.1 >+19.2
22320.0 40.6 -35.5 -24.7 <50.0 <40.0 <50.0 <40.0 74.0 54.0 <55.1 <20.4 >+18.9

Calculated result at 4960.0 MHz, as the worst point shown on underline:

Antenna Factor = 33.2 dB(1/m)
Corr. Factor = -31.5 dB
D.C.F.(For AVE only) = -24.7 dB

+) Meter Reading = 58.8 dB(uV)
Result = 60.5 dBuV/m)

Minimum Margin: 74.0 - 60.5 = 13.5 (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 - Pre-Amp. Gain [dB]
4. The symbol of “<” means “or less”.
5. The symbol of “>” means “more than”.
6. PK : Peak / AVE : Average
7.D.C.F. Calculation. (D.C.F. ; Duty Cycle Correction Factor)
- Time to cycle through all channels =t =T [ms] x 20 (AFH minimum hopping channels), where T =burst on duration
-100 ms /t =h --> Round up to next highest integer, to account for worst case, H
- The Worst Case Dwell Time [ms] = T x H (For this case, T =2.91ms, H=2, 2.91x 2=5.82)
-D.C.F. [dB] = 20 x log(The Worst Case Dwell Time / 100 [ms]) = 20 x log(5.82 /100) =-24.7
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7.10 SAR Test Exclusion

7.10.1 Maximum Output Power (Average)

Mode st Frequency Average Power (dBm)
(MHz) Measured Spec. Max.
0 2402 7.64
Bluetooth 39 2441 7.34 8.0
78 2480 6.25

Power measurement is required for the transmission mode configuration with the highest maximum

output power specified for production units. (Bluetooth configurations are considered separately.)

e When the same highest maximum output power specification applies to multiple transmission
modes, the largest channel bandwidth configuration with the lowest order modulation and lowest
data rate is measured.

e When the same highest maximum output power is specified for multiple largest channel
bandwidth configurations with the same lowest order modulation or lowest order modulation and
lowest data rate, power measurement is required for all equivalent Bluetooth configurations
with the same maximum output power.

7.10.2 Standalone SAR Test Exclusion Considerations (KDB 447498 D01)

The 1 g SAR test exclusion thresholds for 100 MHz to 6 GHz at test separation distances < 50 mm
are determined by;
[(max. power of channel, including tune-up tolerance, mW ) | (min. test separation distance, mm )] -
[Vf ua 1 < 3.0, where

f (GH» 1s the RF channel transmit frequency in GHz.

Power and distance are rounded to the nearest mW and mm before calculation.

The result is rounded to one decimal place for comparison.

When the minimum test separation distance is < 5 mm, a distance of 5 mm is applied.

SAR exclusion calculations for antenna < 50 mm from the user

Freq. Max. Power Distance Test
Band Threshold
an (MHz) (dBm) (mW) (mm) resho Exclusion
Bluetooth 2480 8.0 6 <5 1.9 YES

The minimum user separation distance was assumed to be 0 mm for the purpose of the SAR exclusion
calculations.

Conclusion:
The device qualifies for the Standalone SAR test exclusion because the computed value is < 3.
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