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3 Test Summary

Test Item Test Requirement Test method Result
47 CFR Part 15, Subpart C Section
Antenna Requirement 15.203/15.247 (c), ANSI| C63.10 2013 PASS
RSS-Gen Issue 5
AC Power Line 47 CFR Part 15, Subpart C Section
Conducted 15.207, ANSI C63.10 2013 N/A
Emission RSS-Gen Issue 5
Conducted Peak & 47 CFR Part 15, Subpart C Section
Average Output 15.247 (b)(3), KDB558074 D01 v04 PASS
Power RSS 247 5.4(4)
47 CFR Part 15, Subpart C Section

6dB Occupied

15.247 (a)(2), KDB558074 D01 v04 PASS
Bandwidth

RSS 247 5.2(1)

99% Occupied

Bandwidth RSS-Gen Issue 5 RSS-Gen Issue 5 PASS

47 CFR Part 15, Subpart C Section
Power Spectral Density 15.247 (e), KDB558074 D01 v04 PASS
RSS 247 5.2(2)

47 CFR Part 15, Subpart C Section

Band-edge for RF

15.247(d), KDB558074 D01 v04 PASS
Conducted Emissions
RSS 247 5.5
) 47 CFR Part 15, Subpart C Section
RF Conducted Spurious
15.247(d), KDB558074 D01 v04 PASS
Emissions
RSS 247 5.5
) 47 CFR Part 15, Subpart C Section
Radiated Spurious
15.205/15.209, ANSI C63.10 2013 PASS

Emissions
RSS-Gen Issue 5

Restricted bands around 47 CFR Part 15, Subpart C Section

fundamental frequency 15.205/15.209, ANSI C63.10 2013 PASS
(Radiated Emission) RSS-Gen Issue 5

N/A: Not Applicable

Page:3 of 45



CQ‘A Shenzhen Huaxia Testing Technology Co., Ltd

v !
1E S Report No.: CQSZ20180500206EW-01

4 Contents

Page

1 COVER PAGE ... ettt e et e e s ettt e s sb et e s s eb bt e e s eabteeesbeeessesbteessabeseessrbanessstaneeins 1
2 RV ST [ ]\ IR 2
3 TEST SUMMARY .ottt ettt et e e sttt e s ettt e e s e b et e e s bbeeesasbteesebbeeesabbeeesssbaeeesabeeeessabenessabennas 3
4 CON T EN T S ittt ettt ettt e e et e e ettt e e setteeessabeeeeaseteesaaeesessabeeeesasteeesaabesessabeeessasbeaessabesaessbbanesssreneeias 4
5 GENERAL INFORMATION . ...ttt ettt e e e e s s s ettt e e e e e s s e b bt e e s e e s s ea bbb b et s e essssbbbbeseeeessssarbrees 5
51 CLIENT INFORMATION ..iitiiitttttiteee et iiitbteteee e et setbsasessesssasbabaesseessaasbbbaesseessaasbb b beeseessessbbbbaseeessesabbbaseeeesssabbreees 5
5.2 GENERAL DESCRIPTION OF EUT L.ttt ettt e s s s ab bt a s e e e e s s s bbb b aa e e e e e s s sanbbnees 5
53 TEST ENVIRONMENT AND IMMODE ..uutiiiiiiiiiiiiiiiii e s ettt e e s s st et e e s e s s st b b aa e s e e s s s aabbbaae e s e e s s sabbbbeseeesssasabbbanseeeas 7
5.4 DESCRIPTION OF SUPPORT UNITS c1tiiiiiiiiiiitiiiiie ettt e e st eibatte e s s e s s siibbaaee s e e s s satbbaaesssesssssbbbaesseesssssabbbasssenas 7
55 LSS 0107 1] OO 7
5.6 LSS X T 1 RO 7
5.7 STATEMENT OF THE MEASUREMENT UNCERTAINTY ...ttttiiitieiiiiiirieseeessssibtresseessesissssesesssssssssssssssssssssnssssnes 8
5.8 DEVIATION FROM STANDARDS ....uutttiiiiiiiiiiitiitieeeessiiitssstessessiissssssssesssassssssssesssimisssssssssssimisssessees s 8
5.9 ABNORMALITIES FROM STANDARD CONDITIONS ...uuttiiiiiiiiiiiiitieieeeessiiisirsieseesssissssssessesssssssssesseessssssssesseees 8
5.10 OTHER INFORMATION REQUESTED BY THE CUSTOMER .....uttiiiiiiiiiiiiieieee e ssiibieieeesessiibrssesssssssssssssesssessinnns 8
5.11 [0 L8 1= Y1 =1 N L PP 9

6 TEST RESULTS AND MEASUREMENT DATA . ..ottt ettt e e e s sttt e e s e e s s sabaaaeaeeesseanns 10
6.1 ANTENNA REQUIREMENT 11vttiiiiiiittttite e e et iitbtetees s st sebbtstessesssabbassessesssaasbbaaesseessassbbabaeseessaabbbtesseessassabbaesseeans 10
6.2 CONDUCTED PEAK & AVERAGE OUTPUT POWER .....ciiiittitiiii ettt sbarae e 11
6.3 ODB O CCUPY BANDWIDTH .uutttiiiiiiiiiiiittiiiieeeeeiitbaeteesesssibbrstessesssassbassesseessaaisbbsssseessssssbbasseeesessssssbrsssssessiaes 12
6.4 0000 OCCUPY BANDWIDTH....cctttiiiiiiiiiiiitiii e e e e e s s it bar e e e e e s s sebbbb e s s e e s s e s bbb e e e e eesessabbbeseeeesssabbbbbaeeeesssaabbbaseeeeas 15
6.5 POWER SPECTRAL DENSITY oiiiiiiiitttiiiie et ieitiitt e e ettt e s e e st aat e e e e e s s ebb bbb e e e e e s s eaabb b b e e s e e e seaabbbateeeessssabbrenes 18
6.6 BAND-EDGE FOR RF CONDUCTED EMISSIONS ......ooiiitiiiiiii ettt ettt baaa e e aabaneas 21
6.7 RF CONDUCTED SPURIOUS EMISSIONS .....cuttiiiiiiiiiiiiiiiiie ettt e s esabbaee s s e s s s sabbbaeeeessssabbannes 23
6.8 RADIATED SPURIOUS EMISSIONS . ...uuiiiiiiiiiiiiiiiiie e e e eiiibtet e e e e s sitbart e e s e e s sebbabaee s e e s s esabbaeeseesssaabbbaseeessssssbrenes 29
6.8.1 Radiated emiSSION DEIOW LGHZ........cc.vviiiiii ettt et e e s s bbee s 32
6.8.2  Transmitter emiSSION ADOVE LGHZ ........ccoouiiiiiiii ettt st e e e s sraee s 34

6.9 RESTRICTED BANDS AROUND FUNDAMENTAL FREQUENCY .....uvvviiieieiiiiiiiiieeeesssiisrseeseessssissssesssssssssssssnnes 40

Page:4 of 45



(CA

U= =h:

Shenzhen Huaxia Testing Technology Co., Ltd

Report No.: CQSZ20180500206EW-01

5 General Information

5.1 Client Information

Applicant:

Hangzhou Great Star Industrial Co., Ltd.

Address of Applicant:

No.35, Jiuvhuan Road, Jiubao Town, Jianggan District, Hangzhou
310019, China

Manufacturer:

Hangzhou Great Star Industrial Co., Ltd.

Address of Manufacturer:

No0.35, Jiuhuan Road, Jiubao Town, Jianggan District, Hangzhou
310019, China

5.2 General Description of EUT

Product Name:

Contact Sensor

Model No.: iLO6_1
Trade Mark: ms
Hardware version: 100

Software version:

268460592 (hex:0x10006230)

Operation Frequency:

2405~2480MHz

Channel Numbers: 16
Channel Separation: 5MHz
Type of Modulation: O-QPSK

Sample Type: Mobile production

Test Software of EUT: Secure CRT (manufacturer declare )
Antenna Type: PCB antenna

Antenna Gain: 0.3dBi

Power Supply: DC3V
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Operation Frequency each of channel

Channel Frequency Channel Frequency | Channel Frequency Channel Frequency
11 2405MHz 15 2425MHz 19 2445MHz 23 2465MHz
12 2410MHz 16 2430MHz 20 2450MHz 24 2470MHz
13 2415MHz 17 2435MHz 21 2455MHz 25 2475MHz
14 2420MHz 18 2440MHz 22 2460MHz 26 2480MHz
Note:

In section 15.31(m), regards to the operating frequency range over 10 MHz, the Lowest frequency, the

middle frequency, and the highest frequency of channel were selected to perform the test, and the selected
channel see below:

Channel Frequency
The Lowest channel 2405MHz
The Middle channel 2440MHz
The Highest channel 2480MHz

Note:

Software (Secure CRT) provided by client enabled the EUT to transmit and receive data at lowest, middle
and highest channel individually.
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5.3 Test Environment and Mode

Operating Environment:

Temperature: 24.0 °C

Humidity: 52 % RH

Atmospheric 1008 mbar

Pressure:
Test mode:

Transmitting Continuous traffic was generated using test commands. The device was
mode: programmed to transmit at 100% duty cycle at low, middle, and high channels

5.4 Description of Support Units

The EUT has been tested with associated equipment below.

Description Manufacturer Model No. Remark FCC certification
PC Lenovo ThinkPad E450c Provide by lab ID
AC/DC Adapter Lenovo PA-1450-55LN Provide by lab DOC

5.5 Test Location
All tests were performed at:
Shenzhen Huaxia Testing Technology Co., Ltd.,

1F., Block A of Tongsheng Technology Building, Huahui Road, Dalang Street, Longhua New District,
Shenzhen, Guangdong, China

5.6 Test Facility

The test facility is recognized, certified, or accredited by the following organizations:
* CNAS (No. CNAS L5785)

CNAS has accredited Shenzhen Huaxia Testing Technology Co., Ltd. Shenzhen Branch EMC
Lab to ISO/IEC 17025:2005 General Requirements for the Competence of Testing and Calibration
Laboratories (CNAS-CLO1 Accreditation Criteria for the Competence of Testing and Calibration
Laboratories) for the competence in the field of testing.

* ISED Registration No.: 22984-1

The 3m Semi-anechoic chamber of Shenzhen Huaxia Testing Technology Co., Ltd. has been
registered by Certification and Engineering Bureau of Industry Canada for radio equipment testing

* A2LA (Certificate No. 4742.01)

Shenzhen Huaxia Testing Technology Co., Ltd., Shenzhen EMC Laboratory is accredited by the
American Association for Laboratory Accreditation(A2LA). Certificate No. 4742.01.

* FCC Registration No.: 522263

Shenzhen Huaxia Testing Technology Co., Ltd., Shenzhen EMC Laboratory has been registered and

fully described in a report filed with the (FCC) Federal Communications Commission. The acceptance
letter from the FCC is maintained in our files. Registration No.:522263
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5.7 Statement of the measurement uncertainty
The data and results referenced in this document are true and accurate.

The reader is cautioned that there may be errors within the calibration limits of the equipment and
facilities.

The measurement uncertainty was calculated for all measurements listed in this test report acc. to
CISPR 16 - 4 ,Specification for radio disturbance and immunity measuring apparatus and methods —
Part 4: Uncertainty in EMC Measurements® and is documented in the Shenzhen Huaxia Testing
Technology Co., Ltd. quality system acc. to DIN EN ISO/IEC 17025.

Furthermore, component and process variability of devices similar to that tested may result in
additional deviation. The manufacturer has the sole responsibility of continued compliance of the
device.

Hereafter the best measurement capability for CQA laboratory is reported:

Test Range Uncertainty Notes
Radiated Emission Below 1GHz +5.12dB 1)
Radiated Emission Above 1GHz +4.60dB 1)
Conducted 0.15~30MHz +3.34dB 1)
Disturbance

(1)This uncertainty represents an expanded uncertainty expressed at approximately the 95%
confidence level using a coverage factor of k=2.

5.8 Deviation from Standards

None.

5.9 Abnormalities from Standard Conditions

None.

5.10 Other Information Requested by the Customer

None.
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511 Equipment List

Iltem Test Equipment Manufacturer Model No. :\rllgtrument Calibration
] Due Date
1 EMI Test Receiver R&S ESR7 CQA-005 2018/9/24
2 Spectrum analyzer R&S FSU26 CQA-038 2018/9/24
-~ AFS4-00010300-
3 Preamplifier MITEQ CQA-035 2018/9/24
18-10P-4
-~ AMF-6D-02001800-
4 Preamplifier MITEQ CQA-036 2018/9/24
29-20P
5 Loop antenna ZHINAN ZN30900A CQA-087 2019/3/21
6 Bilog Antenna R&S HL562 CQA-011 2018/9/24
7 Horn Antenna R&S HF906 CQA-012 2018/9/24
8 Horn Antenna R&S BBHA 9170 CQA-088 2018/9/24
Coax cable
9 CQA RE-low-01 CQA-077 2018/9/24
(9KHz~40GH2)
Coax cable
10 CQA RE-high-02 CQA-078 2018/9/24
(9KHz~40GH2)
11 Antenna Connector CQA RFC-01 CQA-080 2018/9/24
12 RF cable(9KHz~40GHz) | CQA RF-01 CQA-079 2018/9/24
13 Power Sensor Anritsu MA2411B CQA-089 2018/9/24
Wideband Peak Power
. 2018/9/24
14 Meter Anritsu ML2495A CQA-090
. PWD-2533-02-
15 Power divider CQA SMA-79 CQA-067 2018/9/29
Note:

The temporary antenna connector is soldered on the PCB board in order to perform conducted tests and

this temporary antenna connector is listed in the equipment list.
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6 Testresults and Measurement Data

6.1 Antenna Requirement

Standard 47 CFR Part 15C Section 15.203 /247(c),
requirement: RSS-Gen Issue 5

15.203 requirement:

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. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator, the manufacturer may design the unit
so that a broken antenna can be replaced by the user, but the use of a standard antenna jack or
electrical connector is prohibited.

15.247(b) (4) requirement:

The conducted output power limit specified in paragraph (b) of this section is based on the use of
antennas with directional gains that do not exceed 6 dBi. Except as shown in paragraph (c) of this
section, 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 in paragraphs (b)(1),
(b)(2), and (b)(3) of this section, as appropriate, by the amount in dB that the directional gain of the
antenna exceeds 6 dBi.

EUT Antenna:

o
o
[
N

ZOIA

The antenna is PCB antenna. The best case gain of the antenna is 0.3dBi.
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6.2 Conducted Peak & Average Output Power

Test Requirement: 47 CFR Part 15C Section 15.247 (b)(3),
RSS 247 5.4(4)
Test Method: KDB558074 D01 v04
Test Setup:
EUT Power
Meter
Test Mode: Transmitting with O-QPSK at lowest, middle and highest channel.
Limit: 30dBm
Test Results: Pass
Measurement Data
0O-QPSK mode
Test channel Peak Output Power Average Output Limit (dBm) Result
(dBm) Power (dBm)
Lowest 17.32 17.01 30.00 Pass
Middle 16.97 16.68 30.00 Pass
Highest 16.99 16.72 30.00 Pass
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6.3 6dB Occupy Bandwidth

Test Requirement:

47 CFR Part 15C Section 15.247 (a)(2),
RSS 247 5.2(1)

Test Method:

KDB558074 D01 v04

Test Setup:

Spectrum Analyzer
o o |
A~ OO
o o |
il oo E.U.T
@
[ |
Non-Conducted Table
Ground Reference Plane
Remark: Offset = cable loss + attenuation factor
Test Mode: Transmitting with O-QPSK at lowest, middle and highest channel.
Limit: > 500 kHz
Test Results: Pass
Measurement Data
0O-QPSK mode
Test channel 6dB Occupy Bandwidth (MHz) Limit (kHz) Result
Lowest 1.625 =500 Pass
Middle 1.635 =500 Pass
Highest 1.620 =500 Pass

Page:12 of 45




Shenzhen Huaxia Testing Technology Co., Ltd

-
15 E :E EIJ Report No.: CQSZ20180500206EW-01

Test plot as follows:

Graphs

® *RBW 100 kHz dbelta 3 [T1
* VBW 300 kHz 0.00 dB

Ref 25 dBm “Att 20 dB SWT 5 ms 1.625000000 MHz
offget 10J4 dB Markdr 1 [T1
-2 —oe—rem
2.404314000 r;rwl“
2 Markdr 2 [T1|]
Fiad W 2.404874000 cHz

D1 4.12 [dBm ﬂ’“_ .b“k e

LCH M ;

--60

--70

Center 2.405 GHz 500 kHz/ Span 5 MHz

® *RBW 100 kHz Delta 3 [T1
*VBW 300 kHz 0.22 dB

Ref 25 dBm *Att 20 dB SWT 5 ms 1.635000000 MHz

offdet 103 dB Markdr 1 [T1 I

z Markdr 2 [T1

b4
1 'M 4.88 dBm
1 g I ey 3
Neoul N et 2.43986q000 GH=z
c Y

MCH M\"‘“

Center 2.44 GHz 500 kHz/ Span 5 MHz
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® *RBW 100 kHz Delta 3 [T1 ]
* VBW 300 kHz 0.46 dB

Ref 25 dBm *Att 20 dB SWT 5 ms 1.620000000 MHz

offdet 103 dB E [T I

[—20 B
140 (HzI“

000
2 v
v Mark
-1 1d.28 dBm
3
el D1 4.27 dBm M M 2.4790864000 GHz
’ ‘ n;\’ “.\ LvL

HCH

Center 2.48 GHz 500 kHz/ Span 5 MHz
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6.4 99% Occupy Bandwidth

Test Requirement:

RSS-Gen Issue 5

Test Method:

RSS-Gen Issue 5

Test Setup:

Spectrum Analyzer

LT

o ] o
o ] o
o ] o
o ] o

o |
(=

E.U.T

Non-Conducted Table

Ground Reference Plane

Remark: Offset = cable loss + attenuation factor

Test Mode:

Transmitting with O-QPSK at lowest, middle and highest channel.

Limit:

N/A

Test Results:

Pass

Measurement Data

0O-QPSK mode
Test channel 99% Occupy Bandwidth (MHz) Limit (kHz) Result
Lowest 2.275 Pass
Middle 2.280 Pass
Highest 2.285 Pass

Page:15 of 45




Shenzhen Huaxia Testing Technology Co., Ltd

-
15 E :E EIJ Report No.: CQSZ20180500206EW-01

Test plot as follows:

Graphs

® *RBW 100 kHz Marker 1 [T1
*VBW 300 kHz 10.11 dBm

Ref 25 dBm *Att 20 dB SWT 5 ms 2.404880000 GHz
Offget 1044 dB OBW 2.27500dqo000 MHZI
-2 TEMp T UFW
.58 dBm I“
1 S s0s08dc
-1 ’WW Temp 2 TTT oqWI
.29 den
R LVL
i 2.4 6000 GHz
: E ’
--20 AL
LCH i
[—-40
[—-50
[—-60
--70
Center 2.405 GHz 500 kHz/ Span 5 MHz

® *RBW 100 kHz Marker 1 [T1
* VBW 300 kHz > .80

Ref 25 dBm *Att 20 dB SWT 5 ms

offget 103 am OBW

- T=mD

€ —

3 A '{ER
MCH w@‘&"f

--40

Center 2.44 GHz 500 kHz/ Span 5 MHz
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® *RBW 100 kHz Marker [T1 1]
*VBW 300 kHz
]

Ref 25 dBm *Att 20 dB SWT 5 ms

Offget 1043 dB OBW [2.285C
-2 TEME [T

A P s

et -
HCH Mf?w i | A\W‘R

lq —

Center 2.48 GHz 500 kHz/ Span 5 MHz
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6.5 Power Spectral Density

Test Requirement: 47 CFR Part 15C Section 15.247 (e),
RSS 247 5.2(2)

Test Method: KDB558074 D01 v04
Test Setup: Spectrum Analyzer

e o |

""'-\ s o o
e o |
i oo E.U.T

Non-Conducted Table

Ground Reference Plane

Remark: Offset = cable loss + attenuation factor

Test Mode: Transmitting with O-QPSK at lowest, middle and highest channel.
Limit: <8.00dBm/3kHz
Test Results: Pass

Measurement Data

0O-QPSK mode
Test channel Power Spectral Density (dBm/3kHz) Limit (dBm/3kHz) Result
Lowest -2.09 <8.00 Pass
Middle -2.43 <8.00 Pass
Highest -1.61 <8.00 Pass
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Test plot as follows:

<=
o

S ]
= )R

—20—#f U kt
LCH £ i

Center 2.405 GHz 243.75 kHz/ Span 2.4375 MHz

/E; *RBW 3 kHz Marker [T1 ]
* VBW 10 kHz 2.43 dBm
Re 2.439698342 GHz

£ 25 dBm *Att 20 dB SWT 280 ms
o 043 dB I
B
LVL

{
Pl | \f

eeeeee 2.44 GHz 245.25 kHz/ Span 2.4525 MHz
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® “RBW 3 kHz Marker 1 [T1 ]
*VBW 10 kHz -1.61 dBm

Ref 25 dBm *Att 20 dB SWT 270 ms 2.480563760 GHz
offdet 1043 am I
.o I
B
Lvi

HCH pfw \!‘

=
w
w

Center 2.48 GHz 243 kHz/ Span 2.43 MHz
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6.6 Band-edge for RF Conducted Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d),
RSS 247 5.5

Test Method:

KDB558074 D01 v04

Test Setup:

Spectrum Analyzer
e Y o o |
/\\ o Y s o
e Y o o |
- oo E.U.T
[ ]
Non-Conducted Table
Ground Reference Plane
Remark: Offset = cable loss + attenuation factor
Test Mode: Transmitting with O-QPSK at lowest, middle and highest channel.
Limit; In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated
measurement.

Test Results:

Pass

Test Data:
O-QPSK Test mode
Test
channel Frequency(MHz) Emission Level(dBm) Limit(dBm) Result
Lowest 2400 -40.332 -10.07 Pass
Highest 2483.5 -35.257 -11.16 Pass
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Test plot as follows:

Graphs

® *RBW 100 kHz Marker 4
* VBW 300 kHz

Ref 25 dBm *att 20 dB SWT 15 ms 2.3

ofedet 104 dB Markdr 1
-2

1 Markdr 2 [T1 |1
B y
VL
rkd

-o
=T sk

LCH [

--60

—-70

Start 2.31 GHz 14 MHz/ Stop 2.45 GHz

® *RBW 100 kHz Marker 4 [T1
* VBW 300 kHz -35.26 dBm

Ref 25 dBm *Att 20 dB SWT 10 ms 00 GHz

-2 ST OB

2.480544000 r;rwl“

B 5q-64 dBEm
VIEW 2.483500000 GHz

-51.49 dBm
2.50000qQ000 GHz

[—=10 DT -11.]6 dBm

HCH B / \

Start 2.43 GHz 7 MHz/ Stop 2.5 GHz
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6.7 RF Conducted Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.247 (d),
RSS 247 5.5

Test Method:

KDB558074 D01 v04

Test Setup:
Spectrum Analyzer
e Y o o |
/\\ o Y s o
i [
- oo E.U.T
[ ]
Non-Conducted Table
Ground Reference Plane
Remark: Offset = cable loss + attenuation factor
Test Mode: Transmitting with O-QPSK at lowest, middle and highest channel.
Limit: In any 100 kHz bandwidth outside the frequency band in which the spread

spectrum intentional radiator is operating, the radio frequency power that is
produced by the intentional radiator shall be at least 20 dB below that in the
100 kHz bandwidth within the band that contains the highest level of the
desired power, based on either an RF conducted or a radiated
measurement.

Test Results:

Pass
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Test plot as follows:

LCH Graphs

® RBW 100 kHz Marker 1 [T1
*VBW 300 kHz

Ref 25 dBm *Att 20 dB SWT 15 ms 2.4046400(

Pref/LCH f \

Center 2.405 GHz 4 MHz/ Span 40 MHz

/E; *RBW 100 kHz Marker 2 [T1
* VBW 300 kHz -42.65 dBm

Ref 30 dBm *Att 30 dB SWT 1.1 s 2.180120000 GHz

10 DT -10.47 dBm

Puw/LCH

F-40

Start 30 MHz 1.097 GHz/ Stop 11 GHz
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/E; *RBW 100 kHz Marker [Tl 1
*VBW 300 kHz 4¢ 6 dBm
Ref 30 dBm *Att 30 dB SWT 1.5 s 25.501250000 GHz
30 Offget 104 dB
. [ » |
10
LVL
= DT -10.42 dBm
--20
3DB
--30
1
--40
-60
-70
Start 11 GHz 1.5 GHz/ Stop 26 GHz

MCH_Graphs

/E; *RBW 100 kHz Marker [T1 1
*VBW 300 kHz 9.49 dBm

Re f 25 dBm *Att 20 dB SWT 15 ms 2.440360000 GHz

Pref/MCH

Center 2.44 GHz 4 MHz/ Span 40 MHz
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® *RBW 100 kHz Marker 2 [T1 ]
* VBW 300 kHz 43

Ref 30 dBm *Att 30 dB SWT 1.1 s 2.0621925
30 Offfet 10]3 dB Markde [Tl
4
2.43928
20
10
LVL
=10 T -10.3I[ dBm
F-20
3DB
F-30

-70

Start 30 MHz 1.097 GHz/ Stop 11 GHz

Puw/MCH ® ©REW 100 kHz Marker 1 [T1

* VBW 300 kHz -41.46 dBm

Ref 30 dBm *Att 30 dB SWT 1.5 s 25.6812500

30 Offget 1043 dB

20
VIEW

10

LVL
=10 T -10.3T dBm
-20

3DB
--30

Start 11 GHz 1.5 GHz/ Stop 26 GHz
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HCH_Graphs

® RBW 100 kHz Marker tr1 g
*VBW 300 kHz 9.31 dBm
Ref 25 dBm *Att 20 dB SWT 15 ms 2.480400000 GHz
offget 103 aB I
[—20

--20 T
Pref/11B/HCH f \

Center 2.48 GHz 4 MHz/ Span 40 MHz

/8> *RBW 100 kHz Marker 2 ([T1
*VBW 300 kHz -42.79 dBm

4

1

Ref 30 dBm *Att 30 dB SWT 1.1 s 8.060040000 GHz

30 Offgjet 1043 dB Markgr 1 [T

=10 5T -10.¢0[dBm

Puw/11B/HCH

[--60

-70

Start 30 MHz 1.097 GHz/ Stop 11 GHz
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/E; *RBW 100 kHz Marker [ E
* VBW 300 kHz 41 . 1 dBm
Ref 30 dBm *Att 30 dB SWT 1.5 s 25.844375000 GHz
30 Offget 10J3 dB
. [ & |
B
1o LVL
10 =10 B
—-20
3DB
[—-30
1
-40
-5
F-60
=70
Start 11 GHz 1.5 GHz/ Stop 26 GHz

Remark:

Pretest 9kHz to 25GHz, find the highest point when testing, so only the worst data were shown in the test
report. Per FCC Part 15.33 (a) and 15.31 (0) ,The amplitude of spurious emissions from intentional radiators
which are attenuated more than 20 dB below the permissible value need not be reported unless specifically

required elsewhere in this part.
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6.8 Radiated Spurious Emissions

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205,

RSS-Gen Issue 5

Test Method:

ANSI C63.10 2013

Test Site:

Measurement Distance: 3m (Semi-Anechoic Chamber)

Receiver Setup: Frequency Detector RBW VBW Remark
0.009MHz-0.090MHz Peak 10kHz 30kHz Peak
0.009MHz-0.090MHz Average 10kHz 30kHz Average
0.090MHz-0.110MHz Quasi-peak 10kHz 30kHz Quasi-peak
0.110MHz-0.490MHz Peak 10kHz 30kHz Peak
0.110MHz-0.490MHz Average 10kHz 30kHz Average

0.490MHz -30MHz Quasi-peak 10kHz 30kHz Quasi-peak
30MHz-1GHz Quasi-peak 100 kHz 300kHz Quasi-peak
Above 1GHz Peak 1MHz 3MHz Peak
Peak 1MHz 10Hz Average
Limit: Frequency Field strength Limit Remark Measurement
(microvolt/meter) | (dBuVv/m) distance (m)
0.009MHz-0.490MHz 2400/F(kHz) - - 300
0.490MHz-1.705MHz | 24000/F(kHz) - - 30
1.705MHz-30MHz 30 - - 30
30MHz-88MHz 100 40.0 Quasi-peak 3
88MHz-216MHz 150 43.5 Quasi-peak 3
216MHz-960MHz 200 46.0 Quasi-peak 3
960MHz-1GHz 500 54.0 Quasi-peak 3
Above 1GHz 500 54.0 Average 3

Note: 15.35(b), Unless otherwise specified, the limit on peak radio frequency
emissions is 20dB above the maximum permitted average emission limit
applicable to the equipment under test. This peak limit applies to the total peak

emission level radiated by the device.
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150cm

Test Setup: |
RX Antenna
< 3m =
: EL:JT J/TmTallg 1IT'I'I
0.8m
Ground Plane
Receiver | |
Figure 1. Below 30MHz
AR T
[ l
[ 1
| - T
< T ;
; ) _ EUT , > \‘
!

% ] ‘ (Turntable) | Ground Reference Plane

(Tumtable) ‘

Test Recever [ - o o

(%
Ground Refeterce Plane
Test Rccewc-l"{f ;iuH ;E; Contoller

Figure 2. 30MHz to 1GHz

Figure 3. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
Note: For the radiated emission test above 1GHz:
Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
measurement.

For each suspected emission, the EUT was arranged to its worst case
and then the antenna was tuned to heights from 1 meter to 4 meters(for
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the test frequency of below 30MHz, the antenna was tuned to heights 1
meter) and the rotatable table was turned from 0 degrees to 360 degrees
to find the maximum reading.

e. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

f.  If the emission level of the EUT in peak mode was 10dB lower than the
limit specified, then testing could be stopped and the peak values of the
EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average
method as specified and then reported in a data sheet.

g. Testthe EUT in the lowest channel ,the middle channel ,the Highest
channel

h. Repeat above procedures until all frequencies measured was complete.

Test Mode:

Transmitting with O-QPSK at lowest, middle and highest channel.

Final Test Mode:

For below 1GHz, through Pre-scan, find at middle channel is the worst case.
Only the worst case is recorded in the report.

Test Results:

Pass
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6.8.1 Radiated emission below 1GHz

30MHz~1GHz_the worst case(Middle)

Test mode: ‘ Transmitting Vertical

BDLEVEI (dBuVim)

70

60

“ T |

40
2
pd
4 5 6
20 MWMW
10
0 30 100 200 500 1000
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz dBuvY  dB/m dBuV/m dBuV/m dB
1 31.84 9,93 18.45 28.38 4p.00 -11.62 Peak VERTICAL
2 pp A47.49 23,19 16.35 33.54 4P.00 -6.46 Peak VERTICAL
3 68.15% 16.77 7.16 23.93 4P.00 -16.87 Peak VERTICAL
4 95,89 14.66 9,90 24.56 43.50 -18.94 Peak VERTICAL
& 216.82 13.78 9,28 22,98 A5.00 -23.82 Pezk VERTICAL
& AAA .85 10.44 14,45 24,80 A46.00 -21.11 Pezk VERTICAL
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‘ Test mode: ‘ Transmitting Horizontal

EIJLew.."el (dBu¥'m)

70

60

“ I — |

m |
3 4 5 B
¥ b WW
20
10
LT, 50 100 200 500 1000
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark FPol/Phase
MHz dBuvy  dB/m dBuV/m dBuV/m dB
1 111.74 19.53 9.87 29.4¢ 43,50 -14.10 Peak HORIZONTAL
2 118.60 19.77 18.14 29.91 43,50 -13.59 Peak HORIZONTAL
3 239,99 23.82 8.3@ 31.32 46.00 -14.568 Peak HORIZONTAL
4 pp 366,45 19,60 12,782 32,47 46,00 -13.53 pealk HORIZONTAL
5 5@1.18 15.23 16.80 31.23 46.008 -14.77 Peak HORIZONTAL
& 835.24 12.85 12.98 31.832 A46.00 -14.97 Peak HORIZONTAL
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6.8.2 Transmitter emission above 1GHz

‘ Test mode: | Transmitting Test channel: Lowest
100 Level {dBuWYfm)

a0

30

7O

&0

z
) ]

&0 1

40

30

20

10

a*|1'.II:|1'.1 4000. &000. 38000. 40000, 12000. 44000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark rFol/Fhase
MHz  deuv  dB/m dBuv/m dBUvV/m dB

1 pp 48le.8@ 53.16 -3.97 49.19 54.80 -4.81 Average WERTICAL
Epk A81@.8@ 59,13 -3.97 55,16 74.8@ -18.824 Peak VERTICAL
3 7215.8@ A5.69 @.54 46.23 54.88 -7.77 Average VERTICAL
q 7215.88 548.49 @.54 51.83 74.86 -22.97 Peal VWERTICAL
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‘ Test mode: | Transmitting Test channel: Lowest

100 Level {dBuW/m)

a0

80

70

80

Z

5 B

40

30

20

10

a‘If’.llJ{l 4000. 6000. 8000. 10000. 12000 14000. 16000. 18000. 20000. 22000. 25000
Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark rPol/Phase
MHz  dBuv  dB/m dBuv/m dBuv/m de

1 pp 4B8le.8@ 52.30 -3.97 48.33 54.88 -5.67 Average HORIZOMTAL
2 pk ABle.ee 56.79@ -3.97 52.73 74.88 -21.27 Peak HORIZOMTAL
3 7215.8@ 45.90 2.4 46.44 54,88 -7.56 Average HORIZOMTAL
4 F215.88 49.48 @.51 A9.94 7F4.88 -24.06 Peak HORIZOMTAL
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‘ Test mode: | Transmitting Test channel: Middle

100 Level (dBuVim)

a0

80

70

60 7

4

50 r

40

30

20

10

a‘I1'.1III1'.1 4000. 6000. 8000. 10000. 12000. 414000. 16000. 18000. 20000. 22000. 25000

Frequency (MHz)
Read Limit Qver
Freq Level Factor Level Line Limit Remark rPol/FPhase
MHZ deuv  dB/m dEuv/m dBuv/m de

1 pp 4B8@.88 55.50 -4.81 51.49 54.88 -2.51 Average VERTICAL

2 pk A8g80.8@ 68.45 -4.81 56.44 74,88 -17.56 Peak VERTICAL

3 7320.80 46.38 1.81 47.39 54.88 -6.61 Average VERTICAL

a F320.88 58.70 1.81 51.71 74.88 -22.29 Peak VERTICAL

Page:36 of 45



CQ‘A Shenzhen Huaxia Testing Technology Co., Ltd

|t Y
1E =2 E: Report No.: CQSZ20180500206EW-01
‘ Test mode: | Transmitting Test channel: Middle
100 Level (dBuVYim)

a0
80
70
60

2 \

E =
50 )
40
30
20
10
a‘iﬂﬂﬂ 4000. ©000. 8000. 10000, 412000. 414000. 416000. 18000. 20000. 22000. 25000

Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark rPol/rhase
MHZ  dBuv  dB/m dBuv/m dBuv/m dB

1 pp 488@.8€¢ 54.46 -4.81 58.45 54.88 -32.55 Average HORIZONTAL
2 pk 488p.80 57.20 -4.81 53,19 74.8@ -28.81 Peak HORIZONTAL
3 F7320.686@ A5.89 1.81 46.70 54.868 -7.30 Average HORIZOMNTAL
4 F33a.88 58.T78 1.81 51.79 74.8@ -22.21 Peak HORIZONTAL
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‘ Test mode: | Transmitting Test channel: Highest

100 Level (dBu'Wm)

a0

80

70

60 5

F:|

50 ]

40

30

20

10

a‘I«!llll{l 4000. ©G000. 8O0D. 10000. 412000. 414000. 16000. 18000. 20000. 22000. 256000

Frequency (MHz)
Read Limit oOver
Freq Level Factor Level Line Limit Remark rPol/Phase
MHz deuv  dB/m dBEuv/m dBuv/m de

1 pp 496@.80 54.78 -4.22 58.56 54.80 -3.44 Average VERTICAL
lpk 196@.8¢ /1.02 -4.22 56,80 74.88 -17.20 Peak VERTICAL
3 Fad4a.88@ A5.T77 1.31 47.68 54.88 -6.92 Average VERTICAL
a Fa4a.88 49.74 1.31 51.85 74.88 -22.95 Peak VERTICAL
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‘ Test mode: | Transmitting Test channel: Highest

100 Level (dBuVYim)

a0

80

70

60

2

50 4

40

30

20

10

n‘lﬂﬂ{l 4000. 6000. 8000. 10000. 412000. 414000. 16000. 418000. 20000. 22000. 25000

Frequency (MHz)
Read Limit  oOver
Freq Level Factor Level Line Limit Remark Pol/Phase
MHz  dBuv  dB/m dBuv/m dBuv/m dB

1 pp 4%96@.82 53.19 -4.22 43.88 54.88 -5.12 Average HORIZONTAL
2 pk A96@.8@ 56.49 -4.322 52,18 74.88 -21.82 Peak HORIZONTAL
3 FAA0.88 A5.20 1.21 46.51 54.868 -7.49 Average HORIZONTAL
4 FAAa.8@ AB.TO 1.31 56.81 74.88 -23.99 Peak HORIZONTAL
Remark:

2) The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

3) Scan from 9kHz to 25GHz, The disturbance above 13GHz and below 30MHz was very low, and the above
harmonics were the highest point could be found when testing, so only the above harmonics had been
displayed. The amplitude of spurious emissions from the radiator which are attenuated more than 20dB
below the limit need not be reported.
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6.9 Restricted bands around fundamental frequency

Test Requirement:

47 CFR Part 15C Section 15.209 and 15.205,

RSS-Gen Issue 5

Test Method:

ANSI C63.10 2013

Test Site: Measurement Distance: 3m (Semi-Anechoic Chamber)
Limit: Frequency Limit (dBuV/m @3m) Remark
30MHz-88MHz 40.0 Quasi-peak Value
88MHz-216MHz 43.5 Quasi-peak Value
216MHz-960MHz 46.0 Quasi-peak Value
960MHz-1GHz 54.0 Quasi-peak Value
Above 1GHz 54.0 Average Value
74.0 Peak Value
Test Setup:

EUT
e 8

3m
P

(Turntable)

Grounid Reference Plane

Antenna Tower

Test Receiver

Contoiler

Figure 1. 30MHz to 1GHz

Figure 2. Above 1 GHz

Test Procedure:

a.

1) Below 1G: The EUT was placed on the top of a rotating table 0.8 meters
above the ground at a 3 meter semi-anechoic camber. The table was
rotated 360 degrees to determine the position of the highest radiation.

2) Above 1G: The EUT was placed on the top of a rotating table 1.5
meters above the ground at a 3 meter semi-anechoic camber. The table
was rotated 360 degrees to determine the position of the highest radiation.
Note: For the radiated emission test above 1GHz:

Place the measurement antenna away from each area of the EUT
determined to be a source of emissions at the specified measurement
distance, while keeping the measurement antenna aimed at the source of
emissions at each frequency of significant emissions, with polarization
oriented for maximum response. The measurement antenna may have to
be higher or lower than the EUT, depending on the radiation pattern of the
emission and staying aimed at the emission source for receiving the
maximum signal. The final measurement antenna elevation shall be that
which maximizes the emissions. The measurement antenna elevation for
maximum emissions shall be restricted to a range of heights of from 1 m
to 4 m above the ground or reference ground plane.

The EUT was set 3 meters away from the interference-receiving antenna,
which was mounted on the top of a variable-height antenna tower.

The antenna height is varied from one meter to four meters above the
ground to determine the maximum value of the field strength. Both
horizontal and vertical polarizations of the antenna are set to make the
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g.
h.

measurement.

For each suspected emission, the EUT was arranged to its worst case and
then the antenna was tuned to heights from 1 meter to 4 meters and the
rotatable table was turned from 0 degrees to 360 degrees to find the
maximum reading.

The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

Place a marker at the end of the restricted band closest to the transmit
frequency to show compliance. Also measure any emissions in the
restricted bands. Save the spectrum analyzer plot. Repeat for each power
and modulation for lowest and highest channel

Test the EUT in the lowest channel , the Highest channel
Repeat above procedures until all frequencies measured was complete.

Test Mode:

Transmitting with O-QPSK at lowest, middle and highest channel.

Test Results:

Pass
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Test data:

Test mode: Transmitting Test channel: Lowest

110Leve| (dBuVYim)

100

80

1)

80 AR S AN g AN

20
E231\1] 2320, 2340. 2360. 2380. 2400, 2420, 2440. 2450
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHzZ dBuv dB/m dBuv/m dBuv/m dB
1pp 229,00 52.%4 -10.21 42.73 74.8@ -31.27 Peak VERTICAL
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‘ Test mode: | Transmitting Test channel: Lowest
Level (dBuVim)

110

100

80

60

EE e e—

20
52310 2320. 2340. 2360. 2380. 2400. 2420. 2440, 2450
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHZ deuv  dB/m dBuv/m dBuUV/m dB
1 pp 2290.00 52.52 -18.21 42.21 74.80 -31.69 Peak HORIZONTAL
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‘ Test mode: | Transmitting Test channel: Highest
110Leve| (dBuVim)
100
80
60
40
20
nZd-ﬁ{I 2480. 2470. 2480. 2480, 2500. 2510
Frequency (MHz)
Read Limit  Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHZ deuv  dB/m dBuv/m dBUV/mM dB
1 pp 2482.50 65.11 -11.21 53.98 74.8@ -20.140 Peak VERTICAL
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‘ Test mode: | Transmitting Test channel: Highest
11“L=ve| (dBuVim)
100
80
60
1
@ W
20
B2-1-513 2460, 2470, 2480. 2490, 2500. 2510
Frequency (MHz)
Read Limit Over
Freq Level Factor Level Line Limit Remark Pol/Phase
MHZ dBuv  dB/m dBuv/m dBuv/m de
1 pp 2483.56 58.78 -11.21 47.57 74.080 -26.43 Peak HORIZONTAL
Note:

The field strength is calculated by adding the Antenna Factor, Cable Factor & Preamplifier. The basic
equation with a sample calculation is as follows:

Final Test Level =Receiver Reading + Antenna Factor + Cable Factor — Preamplifier Factor

THE END
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