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TEST RESULT CERTIFICATION
Applicant’'s Name ....................  WakeCap Technologies, Inc
Address................................... . 500 Westover Dr #11679 Sanford NC 27330 United States
Manufacture's Name................  XinHai industry company limited
Address.........ccccceeeeeeeeeeeeeennnn. - Bth Floor building 4 AnLe BaoAn district 43# ShenZhen city,

GuangDong province, China

Product Description

Product Name.......................... Wakecap Anchor
Brand Name .......cccccceevvveeeel N/A

Model Name..........ccccccceern.s. - WC-ANEX

Series Model .........cccccceeeeeeen - N/A

Test Standards......................... FCC Part15.247
Test Procedure........................  ANSI C63.10-2013

This device described above has been tested by Flux Compliance Service Laboratory, the test
results show that the equipment under test (EUT) is in compliance with the FCC requirements. And it
is applicable only to the tested sample identified in the report.

This report shall not be reproduced except in full, without the written approval of Flux Compliance
Service Laboratory, this document may be altered or revised by Flux Compliance Service
Laboratory, personal only, and shall be noted in the revision of the document..

Date of TeSt....ccccccveeevvvcciiiieennnn. :
Date (s) of performance of tests : 1 Mar. 2020 to 5 Mar. 2020
Date of ISSU€ .....cceveevviviiiiiieen. . 5 Mar. 2020

Test Result .......ovvveeeeiiieeeeeeennn, . Pass

Compiled by : %@3&1—

(Chris Chen)

Authorized Signatory : ;’5 g-"atj jw&’

(Andy yue)
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1. SUMMARY OF TEST RESULTS

Test procedures according to the technical standards:
KDB 558074 D01 15.247 Meas Guidance v05r02

FCC Part 15.247,Subpart C

SStano_Iard Test Item Judgment Remark
ection
FCC 15.247 (a) (2) 6dB Bandwidth PASS --
FCC 15.247 (b) (3) Conducted Output Power PASS --
FCC 15.247 (e) Power Spectral Density PASS --
FCC 15.247 (d) Band-edge and Spurious Emissions PASS _
(Conducted)
FCC 15.247 (d) Radiated Souri Emissi
adiate urious Emissions
FCC 15.209 P PASS -
FCC 15.205

FCC 15.247 (d) : -
Radiated Band Edge Compliance

FCC 15.209 PASS .
FCC 15.205
FCC 15.207 Power Line Conducted Emission N/A -
FCC 15.203 Antenna requirement PASS N
15.205 Restricted Band Edge Emission PASS --
NOTE:

(1)” N/A” denotes test is not applicable in this Test Report
(2) All tests are according to ANSI C63.10-2013

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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1.1 TEST FACTORY

Company Name: Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye

RGeS West Road Hi-Tech Industrial, Song shan lake Dongguan
Telephone: +86-769-27280901
Fax: +86-769-27280901

FCC Test Firm Registration Number: 514908
Designation number: CN0127
A2LA accreditation number: 5545.01

1.2 MEASUREMENT UNCERTAINTY
The reported uncertainty of measurement y +U, where expended uncertainty U is based on a
standard uncertainty multiplied by a coverage factor of k=2, providing a level of confidence of
approximately 95 %.

No. Item Uncertainty
1 RF output power, conducted +0.71dB
2 Unwanted Emissions, conducted +2.988 dB
3 Conducted Emission (9KHz-150KHz) +4.13 dB
4 Conducted Emission (150KHz-30MHz) +4.74 dB
5 All emissions,radiated(<1G) 30MHz-1000MHz +5.2dB
6 All emissions,radiated 1GHz -18GHz +4.66 dB
7 All emissions,radiated 18GHz -40GHz +4.31 dB

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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2. GENERAL INFORMATION
2.1 GENERAL DESCRIPTION OF THE EUT

Product Name Wakecap Anchor
Trade Name N/A

Model Name WC-ANEX
Series Model N/A

Model Difference N/A

Frequency:2402MHz-2480MHz

Modulation: GFSK

BT
Data rate: 1Mbps
Channel number: 40CH
Adapter NA
Battery DC 3V

Hardware version number | V1.0

Software version number V1.0

Connecting 1/O Port(s) Please refer to the User's Manual

Note:

1. For a more detailed features description, please refer to the manufacturer’s specifications
or the User's Manual.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com




pu—p—"\

]

Page 9 of 42

Report No.: FCS20200301006W01

2.2 Channel list

Channel | Frequency(MHz) | Channel | Frequency(MHz) | Channel | Frequency(MHz) | Channel | Frequency(MHz)
01 2402 11 2422 21 2442 31 2462
02 2404 12 2424 22 2444 32 2404
03 2406 13 2420 23 2446 i3 2466
04 2408 14 2428 24 2448 4 2468
05 2410 15 2430 25 2450 35 2470
[111] 2412 16 2432 26 2452 36 2472
07 2414 17 2434 27 2454 37 2474
08 2416 18 24306 28 2456 is 2476
09 2418 19 2438 20 2458 30 2478
10 2420 20 2440 30 2460 40 2480
2.3 Table for Filed Antenna
Ant. Brand ll\\l/lgrieel Antenna Type |Connector| Gain (dBi) NOTE
1 N/A Fusion One| EXtermnal N/A | 1.90dBi | Antenna
antenna

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901

Fax:769-27280901
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2.4 BLOCK DIGRAM SHOWING THE CONFIGURATION OF SYSTEM TESTED

During testing channel & power controlling software provided by the customer was used to control
the operating channel as well as the output power level. The RF output power selection is for the
setting of RF output power expected by the customer and is going to be fixed on the firmware of
the final end product

Conducted Emission Test

AC ) E) F-A
0| ek | O | Netebook A
Adapter

Test software: the super terminal
The test softeware was used to control EUT work in continuous TX mode, and select test channel,
Wireless mode as below table

Tested mode, channel , information

Mode Channel Frequency (MH2z)
GFSK CHO1 2402

CH 20 2440

CH 40 2480
Note:

(1) According exploratory test, EUT will have maximum output power in those data rate, so those data
rate were used for all test,

(2) During the test, the dutycycle>98%, the test voltage was tuned from 85% to 115% of the
Nominal rate supply votage, and found that the worst case was the nominal rated supply condition, So

the report just shows that condition’s data

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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2.5 DESCRIPTION OF NECESSARY ACCESSORIES AND SUPPORT UNITS
The EUT has been tested as an independent unit together with other necessary accessories or
support units. The following support units or accessories were used to form a representative test

configuration during the tests.
Necessary accessories

Item Equipment Mfr/Brand Model/Type No. Sﬁgél Note
E-3 N/A N/A N/A N/A N/A
C-2 N/A N/A 110cm N/A N/A
Support units
Item Equipment Mfr/Brand Model/Type No. Sﬁgél Note
E-2 Notebook DELL VOSTRO.3800 N/A N/A
C-1 USB Cable N/A 100cm N/A N/A

Note:
(1) The support equipment was authorized by Declaration of Confirmation.
(2)  For detachable type 1/0O cable should be specified the length in cm in T Length s column.
(3) “YES”is means “shielded” “with core”; “NO” is means “unshielded” “without core”.

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
http://www.FCS-lab.com

Tel: 769-27280901  Fax:769-27280901
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2.6 EQUIPMENTS LIST

Radiation Test equipment

Report No.: FCS20200301006W01

Kind of Equipment Manufacturer Type No. Company No. |Last calibration|Calibrated until
EMI Test Receiver R&S ESRP 3 FCS-E001 2019.05.31 2020.05.30
Signal Analyzer R&S FSV40-N FCS-EO012 2019.06.05 2020.06.04
Active loop Antenna ZHINAN ZN30900C FCS-E013 2019.10.09 2020.10.10
Bilog Antenna SCHWARZBECK VULB 9168 FCS-E002 2019.10.26 2020.10.25
Horn Antenna SCHWARZBECK BBHA 9120D FCS-E003 2019.05.31 2020.05.30
SHF-EHF Horn
Antenna (18G-40GH?z) A-INFO LB-180400-KF FCS-E018 2019.05.31 2020.05.30
Pre'Amp"ﬂg(o'lM"gG EMCI EM330N FCS-E004 | 2019.05.31 | 2020.05.30
Pre-Amplifier
(1G-18GHz2) N/A TSAMP-0518SE FCS-E014 2019.10.03 2020.10.02
Pre-Amplifier
(18G-40GH2) TERA-MW TRLA-0400 FCS-E019 2019.10.08 2020.10.07
Temperature & HTC-1 victor FCS-E005 | 2019.05.31 | 2020.05.30
Humidity
Conduction Test equipment
Kind of Equipment Manufacturer Type No. Company No. | Last calibration | Calibrated until
EMI Test Receiver R&S ESPI FCS-E020 2019.05.31 2020.05.30
LISN R&S ENV216 FCS-E007 2019.05.15 2020.05.14
LISN ETS 3810/2NM FCS-E009 2019.10.15 2020.10.14
Temperature &
HTC-1 victor FCS-E008 2019.05.31 2020.05.30
Humidity
RF Connected Test
Kind of Equipment | Manufacturer Type No. Company No. | Last calibration | Calibrated until
MXA SIGNAL Keysight N9020A FCS-E015 2019.10.02 2020.10.01
Analyzer
Spectrum Analyzer Agilent E4447A MY50180039 2019.11.08 2020.11.07
Spectrum Analyzer R&S FSV-40 101499 2019.10.10 2020.10.09

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901

Fax:769-27280901

http://www.FCS-lab.com
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3. 6DB BANDWIDTH

3.1 Limit

For direct sequence systems, the minimum 6dB bandwidth shall be at least 500 kHz
3.2 Test Procedure

(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows

RBW: 100kHz
VBW: 300kHz
Detector Mode: Peak
Sweep time: auto
Trace mode Max hold

(3) Allow the trace to stabilize, measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower frequencies) that are

attenuated by 6 dB relative to the maximum level measured in the fundamental emission

3.3 Test setup

1 &

Spectrum Analyzer EUT

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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3.4 Test results

TestMode Channel (MHz) 6dB Bandwidth (MHz) Limit [MHZ] Verdict
GFSK 2402MHz 0.548 >0.5 Pass
GFSK 2440MHz 0.550 >0.5 Pass
GFSK 2480MHz 0.550 >0.5 Pass

3.5 Original Test Data

%

Low CH-2402MHz

« REW 100 kHs
«WEBW 300 kHs

* BTt 30 4B SWI 10 m=

zo Offpets = db

¥
]
1]
0
o
i
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Middle CH — 2440MHz

@) “REW 100 kH=s Markez 2 [T1 ]
~UBW 200 kHs —a_1

Ref 20 d&dBm ~Ate 320 dB SWI 10 m= 2.4401

Span 4 MH=

High CH — 2480MHz

@ - REW 100 kfiz Marksz 3 [TL 3
=WVBW 300 kH= —-4.82 i

Re£f 20 dBEm ~ ATt 20 4B SWI 10 ms 2.

"
o
"
H
L]
o
m
(=]
13
f
L]

1
it
[
[
i
i
=
.

400 kHs/ Span 4 HH=z

Flux Compliance Service Laboratory
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4 CONDUCTED OUTPUT POWER

4.1 limit

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz
bands: 1 Watt. If transmitting antennas of directional gain greater than 6 dBi are used, the
conducted output power from the intentional radiator shall be reduced below the stated values as
appropriate, by the amount in dB that the directional gain of the antenna exceeds 6 dBi.

4.2 test procedure
a. Connect each EUT’s antenna output to power sensor by RF cable and attenuator

4.3 TEST SETUP

Spectrum Analyzer

EUT

4.5 test results

TestMode Channel (MHz) | Result (dBm) Limit (dBm) Verdict
GFSK 2402MHz 2.18 30 Pass
2440MHz 3.01 30 Pass
2480MHz 2.38 30 Pass

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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Low CH-2402MHZ

@ REW 2 MHc Marker 1 [T1 ]
VEW 10 MHs 2.138 4

Ref 20 dBm ~RAtt 20 4B SWT 10 m=s 2.40214
zo CEfipen 8. o5
Cal
2 vx] :
= -
rE B R —
= ]
- —1cC
[~ =3
- —ac
[~ =50
- — 60
_—
=80
Center 2.402 GHe 400 kHs/ Span 4 MH=

Middle CH-2440MHZ

REW 32 MH= Marker 1 [T1 ]
WVEW 10 MH= 3 .01

EES
=z L] ——

Center 2.44 GHs 400 kls/s Span 4 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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High CH-2480MHZ

® «RBW 3 MH= Markez 1 [T1 1]
«+VBW 10 MH= Y

Ref 20 dBm *RAbt 30 db SWT 10 ms
zo QEffpet io0j2 4B
- [ ]
= B
E ———
e
‘_‘__-‘-\—_._

| -1c

F-=o0

|- -ar

-8

Center 2Z.48 GH=s 400 kH=/ Span 4 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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5. POWER SPECTRAL DENSITY

5.1 LIMIT

For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8dBm in any 3 kHz band during any time interval of continuous
transmission.

5.2 TEST PROCEDURE
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Set the spectrum analyzer as follows:

Center frequency DTS Channel center frequency
RBW: 3 kHz < RBW < 100 kHz

VBW: = 3RBW

Span 1.5 times the DTS bandwidth
Detector Mode: RMS

Sweep time: auto

Trace mode Max hold

(3) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude level
within the RBW
(4) If measured value exceeds limit, reduce RBW (no less than 3 kHz) and repeat.

5.3 TEST SETUP

Spectrum Analyzer

EUT

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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5.5 TEST RESULTS

TestMode Channel (MH2z) Result Limit Verdict
(dBm) (dBm/3KHz)
GFSK 2402MHz 1.07 8 Pass
2440MHz 1.88 8 Pass
2480MHz 1.23 8 Pass

5.6 original test data

Low CH-2402MHz

@ “REW 100 kH= Marker 1 [TL 1]
«VBW 200 kHes 1.07 dBm

Ref 20 dBm «Att 30 4B SWT 10 ms ?.4019823750 GHs

zo0 OCffset 9.9 4B

{MWV“\\

- —<0

- —&50

-0

Cancer 2 _402 GH= 200 kH=/ Span 2 MH=

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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Middle-2440MHz

® «RBW 100 kHz Marker 1 [T1 ]
«VBW 200 EHs 1_s8

Ref Z0 dBm -S4 20 dB SWT 10 ms 2.4358973750

CEfpe 10|48

o

N

- =30

- —a

[~ =50

[~ —&0

- =70

Cencer 2.44 GH= 200 kHs/ Span 2 HH=

High CH-2480MHz

,® * RBW 100 kH= Marker 1 [T1 I
*= VBW 200 kH= 1.22 dBm

Ref Z0 dBEm *Att 20 dB SWT 10 ms 2.479967500

20 Qffsetc l10]z 4B

.. |==
S 1
N

- -10 / —

- —-50

- —&0

70

Center 2.48 GH= 200 kHz=/ Span 2 MH=

Flux Compliance Service Laboratory
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6. Band edge and spurious(conducted)

6.1 LIMIT

In any 100kHz bandwidth outside the frequency bands in which the spread spectrum intentional
radiator in operating, the radio frequency power that is produced by the intentional radiator shall be at
least 30dB below that in the 100kHz bandwidth within the band that contains the highest level of the
desired power.

6.2 TEST PROCEDURE
(1) Connect EUT’s antenna output to spectrum analyzer by RF cable.

(2) Establish a reference level by using the following procedure:

Center frequency DTS Channel center
frequency

RBW: 100kHz

VBW: 300kHz

Span 1.5times the DTS bandwidth

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(3) Establish Allow the trace to stabilize, use the peak marker function to determine the maximum peak
power level to establish the reference level.
(4) Set the spectrum analyzer as follows:

RBW: 100kHz

VBW: 300kHz

Span Encompass frequency range to be
measured

Number of measurement points 2span/RBW

Detector Mode: Peak

Sweep time: auto

Trace mode Max hold

(5) Allow the trace to stabilize, use the peak marker function to determine the maximum amplitude of

all unwanted emissions outside of the authorized frequency band

6.3 TEST SETUP

O { 2

Spectrum Analayzer EUT

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
Tel: 769-27280901  Fax:769-27280901 http://www.FCS-lab.com
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6.5 TEST RESULTS

EUT set mode CH or Frequency Result
GFSK CH1-2402MHz Pass
CH40-2480MHz Pass

6.5 Original test data
CH1-2402MHz

® *RBW 100 kH= Marker 4 [Tl ]
«+VBW 300 kHs _46.40 dBm

Ref 20 dBm *~Res 20 dB SWT 10 ms 2.217875000 Gt
20 Offpes 5.4 B Markdr 1 [T1|]
1 dBm
2.502004000 cas |IEW
1 v —sq.2z dEm
fvazw] . D - A
_s 4Bm
-1 = TAzs-d
- —-30 /t
- -40
-8

art 2.31 GHs 10 MHs/ Stop 2.41 GHs

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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CH40-2480MHz

@ =~ RBW 100 ks Marksr 4 [T1 ]
=WEW 2300 kH= 23 dBm

Bef 20 dBm * Attt 20 dB SHT 10 m= Z_4B79 sH=
z0 Dffpes oz 4dB Markgr 1 [Tl (]
- 2.479931 S8 A |
BE= Cad s
vzl ' s
[v=w i I -
55 1 | I e e e I P e ST

3 re 2.47 GHs= 10 MH=/ Stop Z.57 GHs

(low ch-2402MHz)
Ref.

@ «REW 100 kHz Marker 1 [T1 ]
«VEW 200 kH= -5._20

Faf 20 dBm =RAtt 20 dB SWT 2.5 m= 2.401725%

[~ 10

Center 2.402 GHs 200 EH=/ Span 3 MHs

Flux Compliance Service Laboratory
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30MHz-1000MHz

® *REW 100 kHs Marker 1 [T1 ]
*VEW 200 kHs= -43.

Re= 20 &dBm -Rte 40 dB SWI 100 ms €79.900000000 MH

20 OEffzets 1.3 4B

10

|
]
H

|
|
i
E
E

kUt plfpeviuntiglgifod dli

tart 30 MH= 97 MH=/ Stop 1 GH=

1GHz-26.5GHz

@ «REW 100 kH=z Marker 1 [T1 ]
~VEW 200 kH=z $2.5¢ dEm

Faf 20 dBm =hAtt 20 dB S3WT 2.6 =

20 Offgets 1.3 dB

S g .oty et s b

sart 1 GHs 2.55 GHs/ Stop 26.5 GHs
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(Middle Ch -2440MHz)
Ref.

@ *REW 100 kH= Marker 1 [TL ]
*WEW 300 kHz -10.6€7

Faf 20 dBm =RAtt 20 dB SWT 2.5 m= 2. 4287207TES GH

Canter ZI_.44 GHs 200 kHe/s Spar 3 MH=

30MHz-1000MHz

@ * REW 100 kH= Marker 1 [Tl ]
*VEW 200 kH=

Ref 20 dBm =Att 40 dB SWI 100 ms= 119.240000000 MH

20 Offgec 1.3 4B

- =
=
==L

- C

-—-10

Starte 30 MH= o7 MH=/ Stop 1 GH=
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1GHz-26.5GHz

*REW 100 kHs=

* VBW 200 kHs

Ref 20 dBm 501 30 dB SWI 2.6 = Z1.24
0 Offgex 3 4B
F1c
1 vx]
== |
F-10
F-a0

o ol s s gt by

2.55 GH=/

(High Ch -2480MHz)
Ref.

*REW 100 kH=
*VEW 200 kH=

%31 a0 dB SWT 2.5 m=s

g 4B

T
o
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30MHz-1000MHz

*REW 100 kH= Marker 1 [T1 1]
*WBW 300 kHz

=RAtt 40 dB SWT 100 m=

1
v

a7 MH=/

1GHz-26.5GHz

*REW 100 kHs Marker 1
*VEW 300 kHs

= Attt 20 dB SWT 2.6 = 20.150500000

Ref 20 dBm
0 Dffdec 1 HB
- 1c
1 wec
oo I I
--10
|- -30
D1l -33 7
|- -a0
|- -s0
ﬁkﬁﬁlj st B
1
-80
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7 RADIATED EMISSION MEASUREMENT

7.1 RADIATED EMISSION LIMITS
In any 100 kHz bandwidth outside the operating frequency band. In case the emission fall within
the Restricted band specified on Part15.205(a)&209(a) limit in the table and according to ANSI
C63.10-2013 below has to be followed
LIMITS OF RADIATED EMISSION MEASUREMENT (0.009MHz - 1000MHZz)

Frequencies Field Strength Measurement Distance
(MHz) (micorvolts/meter) (meters)
0.009~0.490 2400/F(KHz) 300
0.490~1.705 24000/F(KHz) 30
1.705~30.0 30 30
30~88 100 3
88~216 150 3
216~960 200 3
Above 960 500 3
LIMITS OF RADIATED EMISSION MEASUREMENT (1GHz-25 GHz)
(dBuV/m) (at 3M)
FREQUENCY (MHz)
PEAK AVERAGE
Above 1000 74 54
Notes:

(1) The limit for radiated test was performed according to FCC PART 15C.
(2) The tighter limit applies at the band edges.
(3) Emission level (dBuV/m)=20log Emission level (uv/m).

For Radiated Emission

Spectrum Parameter Setting
Attenuation Auto
Detector Peak/AV

Start Frequency

1000 MHz(Peak/AV)

Stop Frequency

10th carrier hamonic(Peak/AV)

RB / VB (emission in restricted
band)

PK=1MHz / 1IMHz, AV=1 MHz /10 Hz

For Band edge

Spectrum Parameter

Setting

Detector

Peak/AV

Start/Stop Frequency

Lower Band Edge: 2300 to 2403 MHz
Upper Band Edge: 2479 to 2500 MHz

RB / VB (emission in restricted band)

PK=1MHz / 1MHz, AV=1 MHz / 10 Hz

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan

Tel: 769-27280901  Fax:769-27280901
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Receiver Parameter Setting
Attenuation Auto
Start ~ Stop Frequency 9kHz~90kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 90kHz~110kHz / RB 200Hz for QP
Start ~ Stop Frequency 110kHz~490kHz / RB 200Hz for PK & AV
Start ~ Stop Frequency 490kHz~30MHz / RB 9kHz for QP
Start ~ Stop Frequency 30MHz~1000MHz / RB 120kHz for QP

7.2 TEST PROCEDURE
a. The measuring distance of at 3 m shall be used for measurements at frequency 0.009MHz up

b.

to 1GHz,and above 1GHz.

The EUT was placed on the top of a rotating table 0.8 meters (above 1GHz is 1.5 m) above the
ground at a 3 meter anechoic chamber test site. The table was rotated 360 degrees to
determine the position of the highest radiation.

. The height of the equipment shall be 0.8 m(above 1GHz is 1.5 m); the height of the test

antenna shall vary between 1 m to 4 m. horizontal and vertical polarizations of the antenna are
set to make the measurement.

. The initial step in collecting conducted emission data is a spectrum analyzer peak detector

mode pre-scanning the measurement frequency range. Significant peaks are then marked and
then QuasiPeak detector mode re-measured.

. If the Peak Mode measured value compliance with and lower than Quasi Peak Mode Limit, the

EUT shall be deemed to meet QP Limits and then no additional QP Mode measurement
performed.

. For the actual test configuration, please refer to the related Item —EUT Test Photos.

Note:

Both horizontal and vertical antenna polarities were tested
and performed pretest to three orthogonal axis. The worst case emissions were reported

Flux Compliance Service Laboratory

Room 105 Floor Bao hao Technology Building 1 NO.15 Gong ye West Road Hi-Tech Industrial, Song shan lake Dongguan
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7.3 TESTSETUP

(A) Radiated Emission Test-Up Frequency Below 30MHz

Loop Antenna

T am_

=
I:I-Bm n
|
Spectrum

Ground Plane J Coaxial Cable Analyzer

(B) Radiated Emission Test-Up Frequency 30MHz~1GHz

.-—3:11—.-

Turntable
\ lmte dm
e Sk Spectrum

DEm

Ground Plane j Coaxial Cable

Analyzer

Flux Compliance Service Laboratory
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&
EUTfe— 3m —
__________ - Amplifier
Y il [
15m
Turntable 1m to 4m Spectrum
il ! Analyzer
—— g .
Ground Plane J /
Coazial Cable
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7.4. TEST RESULTS
(9KHz-30MHz)

Temperature: 22.7°C Relative Humidity: |61%
Test Voltage: DC 3V from battery Test Mode: TX Mode
Freq. Reading Limit Margin State
Test Result
(MHz2) (dBuV/m) (dBuV/m) (dB) P/F
-- - - - - PASS
-- - - - - PASS
Note:

The amplitude of spurious emissions which are attenuated by more than 20dB below the

permissible value has no need to be reported.
Distance extrapolation factor =40 log (specific distance/test distance)(dB);
Limit line = specific limits (dBuv) + distance extrapolation factor.
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(30MHz-1000MH2)

Temperature: 22.7°C Relative Humidity:  (61%

Test Voltage: DC 3V from battery Phase: Horizontal

Test Mode: GFSK (Worst CHO1)

No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)

1 31.2893 32.81 -13.05 19.76 40.00 -20.24 QP
2 64.6594 42.83 -25.43 17.40 40.00 -22.60 QP
3 145.8610 41.90 -18.61 23.29 43.50 -20.21 QP
4 351.7078 35.62 -13.84 21.78 46.00 -24.22 QP
5 472.1760 38.74 -10.22 28.52 46.00 -17.48 QP
6 993.0113 33.01 -0.27 32.74 54.00 -21.26 QP

Remark:

1. Margin = Result (Result =Reading + Factor )—Limit

80.0 dBu¥/m

Limit1: —_—

Margin: —_—

40 [

30.000 40 50 60 70 80 [MHz] 300 400 500 600 70O 1000.000
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Temperature: 22.7°C Relative Humidity:  (61%

Test Voltage: DC 3V from battery Phase: Vertical

Test Mode: GFSK (Worst CHO1)

No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv) Factor(dB/m) | (dBuV/m) | (dBuV/m) (dB)

1 39.2991 37.27 -17.18 20.09 40.00 -19.91 QP
2 70.8315 41.60 -24.56 17.04 40.00 -22.96 QP
3 117.7724 41.94 -18.55 23.39 43.50 -20.11 QP
4 283.9791 37.09 -16.19 20.90 46.00 -25.10 QP
5 564.6390 34.97 -7.17 27.80 46.00 -18.20 QP
6 968.9338 34.08 -0.35 33.73 54.00 -20.27 QP

Remark:

1. Margin = Result (Result =Reading + Factor )—Limit

80.0 dBu¥/m

Limit1: —_—

Margin: —_—

30.000 40 50 60 70 80 [MHz] 300 400 500 600 YOO 1000.000
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(1GHz~25GH?z) Restricted band and Spurious emission Requirements
Freq Read Antenn | PRM | Cable Result Limit Margin Detector Polarization
(MHz) level a Facto | Loss Level (dBp (dB) type
(dBuV) | Factor | r(dB) (dB) | (dBuV/im) | Vim)
(dB/m)

GFSK Tx mode 2402MHz
3387.00 38.82 31.86 29.81 7.19 48.06 74.00 | -25.94 Peak VERTICAL
4804.00 29.84 33.74 29.32 | 8.48 42.74 54.00 | -11.26 | Average VERTICAL
4804.00 41.63 33.74 29.32 | 8.48 54.53 74.00 | -19.47 Peak VERTICAL
6054.00 33.75 35.09 29.23 | 9.71 49.32 74.00 | -24.68 Peak VERTICAL
7206.00 26.84 36.37 30.49 | 10.60 43.32 54.00 | -10.68 | Average VERTICAL
7206.00 37.96 36.37 30.49 | 10.60 54.44 74.00 | -19.56 Peak VERTICAL
3394.00 37.66 31.86 2979 | 7.19 46.92 74.00 | -27.08 Peak HORIZONTAL
4024.00 36.42 33.42 29.04 | 7.63 48.43 74.00 | -25.57 Peak HORIZONTAL
4804.00 39.66 33.74 29.32 | 8.48 52.56 74.00 | -21.44 Peak HORIZONTAL
6733.00 35.75 35.99 30.18 | 10.17 51.73 74.00 | -22.27 Peak HORIZONTAL
7206.00 26.48 36.37 30.49 | 10.60 4296 54.00 | -11.04 | Average | HORIZONTAL
7206.00 37.32 36.37 30.49 | 10.60 53.80 74.00 | -20.20 Peak HORIZONTAL

GFSK Tx mode 2440MHz
2197.00 39.61 28.98 29.14 | 5.77 45,22 74.00 | -28.78 Peak VERTICAL
3247.00 37.98 31.80 30.01 7.03 46.80 74.00 | -27.20 Peak VERTICAL
4437.00 37.19 33.75 29.17 | 8.08 49.85 74.00 | -24.15 Peak VERTICAL
4880.00 37.39 33.72 29.33 | 8.56 50.34 74.00 | -23.66 Peak VERTICAL
6110.00 35.58 35.18 2927 | 9.74 51.23 74.00 | -22.77 Peak VERTICAL
7320.00 37.19 36.46 30.59 | 10.71 53.77 74.00 | -20.23 Peak VERTICAL
2988.00 38.62 31.67 30.20 | 6.77 46.86 74.00 | -27.14 Peak HORIZONTAL
3940.00 36.57 33.23 29.07 | 7.58 48.31 74.00 | -25.69 Peak HORIZONTAL
4880.00 36.90 33.72 2933 | 8.56 49.85 74.00 | -24.15 Peak HORIZONTAL
6110.00 35.58 35.18 2927 | 9.74 51.23 74.00 | -22.77 Peak HORIZONTAL
7320.00 26.09 36.46 30.59 | 10.71 4267 54.00 | -11.33 | Average | HORIZONTAL
7320.00 37.19 36.46 30.59 | 10.71 53.77 74.00 | -20.23 Peak HORIZONTAL

GFSK Tx mode 2480MHz
4297.00 36.89 33.64 29.11 7.92 49.34 74.00 | -24.66 Peak HORIZONTAL
4960.00 39.79 33.71 29.34 | 8.63 52.79 74.00 | -21.21 Peak HORIZONTAL
6054.00 34.57 35.09 29.23 | 9.7 50.14 74.00 | -23.86 Peak HORIZONTAL
6866.00 35.52 36.10 30.30 | 10.30 51.62 74.00 | -22.38 Peak HORIZONTAL
7440.00 26.99 36.55 30.70 | 10.80 43.64 54.00 | -10.36 | Average | HORIZONTAL
7440.00 37.99 36.55 30.70 | 10.80 54.64 74.00 | -19.36 Peak HORIZONTAL
2981.00 38.87 31.65 30.19 | 6.75 47.08 74.00 | -26.92 Peak HORIZONTAL
3940.00 37.54 33.23 29.07 | 7.58 49.28 74.00 | -24.72 Peak HORIZONTAL
4880.00 39.90 33.72 29.33 | 8.56 52.85 74.00 | -21.15 Peak HORIZONTAL
6656.00 34.80 35.93 30.10 | 10.10 50.73 74.00 | -23.27 Peak HORIZONTAL
7320.00 27.06 36.46 30.59 | 10.71 43.64 54.00 | -10.36 | Average | HORIZONTAL
7320.00 39.22 36.46 30.59 | 10.71 55.80 74.00 | -18.20 Peak HORIZONTAL
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Radiated Band Edge data

Remark: All restriction band have been tested, and only the worst case is shown in report

Low CH

Lavel {dBuvim}

104
ol |'"'|
B0
_ _ _ FCC PART|15C PK
in
i
50
1 z
-|1[| ¥ .-'-.."-.-.-\_.n—n Er - A - ." . - JEVER ‘-".-"-HMWIITWI-'W'-’\-- ":-.--.,...-"'-'.‘-.‘-.- P llll_lr\._'_:..'l_ A oty
30
20
10
I:323"II:I 2320. 2330. 2340, 2350. 2360. 2370. 2380 2380, 2400. 2410
Frequency {MHz}
Ttem Freq. Fead | Antemna | PRM | Cable | Fesult Limit Over | Detector Folarization
Lewel Factor Factor Loss Level Line Limmit
(Mark) (MHz) {dBuW) {dB/m) fiiz] fitz] (dBpVi) | @BV | dB)
1 235420 | 3402 29 63 20 34 5.06 41.17 74.00 -3283 Peak HORIZONTAL
2 230000 | 34.70 20.78 29 42 .03 41.09 74.00 -32.01 Peak HORIZONTAL

Mote: 1. Fesnlt Level = Fead Level + Antenna Factor + Cable loss - PRM Factor.
1. If Peak Result complies with AW Hmit, AV Fesalt is deemed to comply with AV limit
3. Test setup: EBW: 1 MHz, VBW: 3 MHz Sweep time: auto.
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“]I]L-au'el (B
ol ﬂ
80
[ [ [ FCC PARTHEC P
o
i
50
1 . P L
a0 R _— i ittt ot A g P
30
20
10
ﬂlj"ll:l 2320, 2330, 2340. 2350, 2360. 23T0. 2380, 2380. 2400, 2410
Frequency |MHz}
Item Freq. Fead | Anfemna | PRM | Cable | Result Limit Over | Detector Polarization
Level Factor Factor Luoss Level Line Limit
(Mark) (MEHz) (dBuVy |  (dB/m) fii:] fik:] (fBuVim) | (dBpVim) | (d8)
1 136030 | 3338 20.66 2035 5.06 4015 74.00 23385 Pesk VERTICAL
2 2390.00 | 32359 20.78 29.42 6.03 38.08 74.00 -35.02 Peak VERTICAL

Mote: 1. Result Level = Read Level + Antenna Factor + Cable loss - PEM Factor.
2. If Peak Fesult complies with AWV Limit, AV Fesalt is deemed to comply with AV limit
3. Test setup: EEW: 1 MHz, VBW: 3 MHz Sweep time: auto.
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High CH
“]uLau'el | B i
; Ak
80
[ [ |FCC PART 15C PK
0
il ;
sof \1
2
40 I“\.c."\-.n i, P e bt At e e et PPVt M i
30
20
10
EHFE 2474, 2480. 2483, 2404, 2488, 2488, 2400. 24932 2404, 2406, 2408, 2500
Freguency {MHz}
Ttem Freq. Read | Antenna | PRM | Cable Result Limit Over | Detector Folarization
Level Factor Factor Luss Level Line Limit
(Mark) (MHz) {dBuv) | (dB/m) 4B fik:] (EBuVim) | (dBpVim) [ (dB)
1 1483.50 | 3360 30.14 20.71 6.13 40.23 7400 | -33.73 Peak VERTICAL
2 148570 | 3622 30.15 20.71 6.13 42.79 7400 | -3121 Peak VERTICAL

Mote: 1. Resnlt Level = Read Level + Antenna Factor + Cable loss - PRM Factor.
2. If Peak Result complies with AW limit, AV Result iz deemed to comply with AV limit.
3. Test setup: EBW: 1 MHz, VBW: 3 MHz, Swesp time: auto.

1uu"°m | dBuN! mi}
a0 f \
80
[ | |FCC PART 15C PK
o
fi
50 -
“
a0 ll"‘ﬂnd-'“"ﬂ*'wmi-m o P P g A e e et o
30
20
10
EJJ?E 2474. 2440, 2482, 2484, 24886, 2488, 24090. 2493 2404, 2406, 2408, 2500
Frequency |MHz}
Item Freq. Fead | Antenma | PRM | Cable Result Limit Over | Detector Polarization
Lewel Factor Factor Luoss Level Line Limit
(Mark) (MHz) {dBuV) {dB/m) fit:] 4B (BuVim) | (dBpVig | (dB)
1 2483.50 | 33.78 30.14 29.71 .13 4034 74.00 -33 66 Peik HOBIZONTAL
2 142438 | 3787 30.14 29.71 6.13 4443 74.00 -29.57 Peak HOBRIZONTAL

HMote: 1. Besult Level = Fead Level + Antenna Factor + Cable loss - FEM Factor.
2. If Peak Resnlt complies with AWV limit, AW Besult is deemed to comply with AV limit
3. Test setup: EBW: 1 MHz, VBW: 3 MHz, Sweep time: auto.
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8 CONDUCTED EMISSION TEST

8.1.1 POWER LINE CONDUCTED EMISSION LIMITS
Operating frequency band. In case the emission fall within the restricted band specified on Part

207(a) limit in the table below has to be followed.

Conducted Emissionlimit (dBuV)
FREQUENCY (MHz) :
Quasi-peak Average
0.15-0.5 66 - 56 * 56 - 46 *
0.50-5.0 56.00 46.00
5.0 -30.0 60.00 50.00

Note:

(1) The tighter limit applies at the band edges.

(2) The limit of " * " marked band means the limitation decreases linearly with the
logarithm of the frequency in the range.

The following table is the setting of the receiver

Receiver Parameters Setting

Attenuation 10 dB
Start Frequency 0.15 MHz
Stop Frequency 30 MHz

9 kHz

IF Bandwidth

Flux Compliance Service Laboratory
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8.1.2 TEST PROCEDURE

a. The EUT was 0.8 meters from the horizontal ground plane and 0.4 meters from the vertical
ground plane with EUT being connected to the power mains through a line impedance
stabilization network (LISN). All other support equipments powered from additional LISN(S).
The LISN provide 50 Ohm/ 50uH of coupling impedance for the measuring instrument.

b. Interconnecting cables that hang closer than 40 cm to the ground plane shall be folded back
and forth in the center forming a bundle 30 to 40 cm long.

c. I/O cables that are not connected to a peripheral shall be bundled in the center. The end of the
cable may be terminated, if required, using the correct terminating impedance. The overall
length shall not exceed 1 m.

d. LISN at least 80 cm from nearest part of EUT chassis.

e. For the actual test configuration, please refer to the related Item —EUT Test Photos.

8.1.3 TEST SETUP

Vertical Reference
/ Ground Plane / Test Receiver

~~— [ 1
O 00O
40cm EUT M°°°°
80cm
|LISNh
| || ~ ||

\ Horizontal Reference
Ground Plane

Note: 1.Support units were connected to second LISN.
2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

8.1.4 TEST RESULT

Temperature: 22.1°C Relative Humidity:  |56%
Test Voltage: / Phase: L/N
Test Mode: /

Test Result: NA. because of the power supply by DC 3V
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9. ANTENNA REQUIREMENT

9.1 STANDARD REQUIREMENT

For intentional device, according to FCC 47 CFR Section 15.203, an intentional radiator shall be
designed to ensure that no antenna other than that furnished by the responsible party shall be used
with the device. And according to FCC 47 CFR Section 15.247 (b), if transmitting antennas of
directional gain greater than 6dBi are used, the power shall be reduced by the amount in dB that the
directional gain of the antenna exceeds 6dBi.

9.2 RESULT
The antennas used for this product are external antenna and other than that furnished by the

responsible party shall be used with the device, the maximum peak gain of the transmit antenna is
1.9dBi.

% 3%OK % K END OF THE REPORT 3% 3% 3% 3% 3%
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