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1. GENERAL INFORMATION

1.1 Product Description for Equipment Under Test (EUT)

Applicant: LOWEX, LLC

Address of applicant: 739 NW 105th PI, Miami, Florida 33172, USA

Manufacturer: LuZhou XinYu Communication Technology Co., LTD

Address of manufacturer: NO.19, Section 5, JiuGu Avenue, High Tech District, LuZhou City,
SiChuan Provice, China

Product Name: feature phone

Model No.: F24

Test Model No: N/A

Remark: All above models are identical in the same PCB layout, interior structure and electrical circuits. The
differences are color, appearance and model name for commercial purpose.

Quantity of tested samples 1

Serial No.: N/A

Description test modes: SIM 1 and SIM 2 is a chipset unit,the wors case is SIM1.
Hardware Version: DF600_PCB

Software Version: DF600_DF600E_HC

Operation Frequency: 2402MHz~2480MHz

Channel numbers: 79

Channel separation: 1MHz

Modulation type: GFSK, Pi/4 QPSK, 8DPSK

Antenna Type: Internal antenna

Antenna gain: 1.2dBi

Power supply: DC 3.7V by battery or DC 5V from adapter input AC 120V, 60Hz
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Operation Frequency each of channel

Channel Frequency Channel Frequency Channel Frequency Channel Frequency
1 2402MHz 21 2422MHz 41 2442MHz 61 2462MHz
2 2403MHz 22 2423MHz 42 2443MHz 62 2463MHz
3 2404MHz 23 2424MHz 43 2444MHz 63 2464MHz
4 2405MHz 24 2425MHz 44 2445MHz 64 2465MHz
5 2406MHz 25 2426MHz 45 2446MHz 65 2466MHz
6 2407MHz 26 2427MHz 46 2447MHz 66 2467MHz
7 2408MHz 27 2428MHz 47 2448MHz 67 2468MHz
8 2409MHz 28 2429MHz 48 2449MHz 68 2469MHz
9 2410MHz 29 2430MHz 49 2450MHz 69 2470MHz
10 2411MHz 30 2431MHz 50 2451MHz 70 2471MHz
11 2412MHz 31 2432MHz 51 2452MHz 71 2472MHz
12 2413MHz 32 2433MHz 52 2453MHz 72 2473MHz
13 2414MHz 33 2434MHz 53 2454MHz 73 2474MHz
14 2415MHz 34 2435MHz 54 2455MHz 74 2475MHz
15 2416MHz 35 2436MHz 55 2456MHz 75 2476MHz
16 2417MHz 36 2437MHz 56 2457MHz 76 2477MHz
17 2418MHz 37 2438MHz 57 2458MHz 77 2478MHz
18 2419MHz 38 2439MHz 58 2459MHz 78 2479MHz
19 2420MHz 39 2440MHz 59 2460MHz 79 2480MHz

20 2421MHz 40 2441MHz 60 2461MHz
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.
EUT Cable List and Details
Cable Description Length (M) Shielded/Unshielded With Core/Without Core
Earphone 1.0 Unshielded Without Ferrite

Auxiliary Equipment List and Details

Description Manufacturer Model Serial Number
Adapter JINFULIN A01 /

Special Cable List and Details
Cable Description Length (M) Shielded/Unshielded With Core/Without Core
/ / / /

Report No.: BSL0O08390303RF Page 4 of 45 FCC Part 15.247




BSL Testing Co.,LTD. Report No.: BSL008390303RF

1.2 EUT Setup and Test Mode

The EUT was operated in the engineering mode to fix the Tx frequency that was for the purpose of the
measurements. All testing shall be performed under maximum output power condition, and to measure its highest

possible emissions level.

Test Mode List
Test Mode Description Channel Frequency (MHz)
CH1 2402
1 GFSK, CH40 2441
CH79 2480
CH1 2402
2 Pi/4 QPSK CH40 2441
CH79 2480
CH1 2402
3 8DPSK CH40 2441
CH79 2480

1.3 Test Standards

The following report accordance with FCC Part 15, Subpart C, and section 15.203, 15.205, 15.207, 15.209 and

15.247 of the Federal Communication Commissions rules.
1.4 Test Methodology

All measurements contained in this report were conducted with ANSI C63.10-2013, American National Standard
for Testing Unlicensed Wireless Devices, and ANSI C63.4-2014, American National Standard for Methods of
Measurement of Radio-Noise Emissions from Low-Voltage Electrical and Electronic Equipment in the range of 9
kHz to 40 GHz.

1.5 Test Facility

BSL Testing Co.,LTD.

NO. 24, ZH Park, Nantou, Shenzhen, 518000 China
Test Firm Registration Number: 866035
Designation Number: CN1217

Tel: 400-882-9628
Fax: 86-755-26508703
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1.6 Measurement Uncertainty
Measurement uncertainty
Parameter Conditions Uncertainty
RF Output Power Conducted +0.42dB
Occupied Bandwidth Conducted *+1.5%
Power Spectral Density Conducted +1.8dB
Conducted Spurious Emission Conducted +2.17dB
Conducted Emissions Conducted +2.88dB
Transmitter Spurious Emissions Radiated +5.1dB
1.7 Test Equipment List and Details
Description Manufacturer Model Serial No. Cal Date Due. Date
Communication Tester Rohde & Schwarz CMW500 100358 2018-11-08 | 2019-11-07
Spectrum Analyzer R&S FSP40 100550 2018-10-08 | 2019-10-07
Test Receiver R&S ESCI17 US47140102 2018-10-08 | 2019-10-07
Signal Generator HP 83630B 3844A01028 2018-10-08 | 2019-10-07
Test Receiver R&S ESPI-3 100180 2018-10-08 | 2019-10-07
Amplifier Agilent 8449B 4035A00116 2018-10-08 | 2019-10-07
Amplifier HP 8447E 2945A02770 2018-10-08 | 2019-10-07
Signal Generator IFR 2023A 202307/242 2018-10-08 | 2019-10-07
Broadband Antenna SCHAFFNER 2774 2774 2018-10-21 | 2019-10-20
Biconical and log ELECTRO-METRI
periodic antennas s EM-6917B-1 171 2018-10-21 | 2019-10-20
Horn Antenna R&S HF906 100253 2018-10-21 | 2019-10-20
Horn Antenna EM EM-6961 6462 2018-10-21 | 2019-10-20
LISN R&S ESH3-Z5 100196 2018-10-08 | 2019-10-07
LISN COM-POWER LI-115 02027 2018-10-08 | 2019-10-07
3m Semi-Anechoic Chengyu Electron | 9 (L)*6 (W)* 6 (H)
Chamber BSLO086 2018-10-08 | 2019-10-07
Horn Antenna Schwarzbeck BBHA9170 00814 2018-10-21 | 2019-10-20
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2. SUMMARY OF TEST RESULTS

Test Item Section in CFR 47 Result
Pass*
Part 1.1307
RF Exposure (SAR) (Please refer to
Part 2.1093
SAR Report)
Antenna Requirement 15.203/15.247 (c) Pass
AC Power Line Conducted
o 15.207 Pass
Emission
Conducted Peak Output
15.247 (b)(1) Pass
Power
20dB Occupied Bandwidth 15.247 (a)(1) Pass
Carrier Frequencies
. 15.247 (a)(1) Pass
Separation
Hopping Channel Number 15.247 (a)(1) Pass
Dwell Time 15.247 (a)(1) Pass
Pseudorandom Frequency
, 15.247(b)(4) Pass
Hopping Sequence
Radiated Emission 15.205/15.209 Pass
Band Edge 15.247(d) Pass

Pass: The EUT complies with the essential requirements in the standard.
Remark: Test according to ANSI C63.10:2013
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3. RF Exposure

3.1 Standard Applicable
According to § 1.1307 and § 2.1093, the portable transmitter must comply the RF exposure requirements.
3.2 Test Result

This product complied with the requirement of the RF exposure, please see the RF Exposure Report.
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4. Antenna Requirement

4.1 Standard Applicable

According to FCC Part 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. The use of a permanently attached antenna or of
an antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with the
provisions of this section.

4.2 Evaluation Information

This product has a internal permanent antenna(1.2dBi), fulfill the requirement of this section.
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5. Conducted Emissions

Test Requirement:

FCC Part15 C Section 15.207

Test Method:

ANSI C63.10:2013

Test Frequency Range:

150KHz to 30MHz

Class / Severity:

Class B

Receiver setup:

RBW=9KHz, VBW=30KHz, Sweep time=auto

Limit; Limit (dBuV)
Frequency range (MHz) .
Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50
* Decreases with the logarithm of the frequency.
Test setup:

Reference Plane

LISN |

AUX
Equipment E.UT

40cm 80cm

AC power

EMI
Receiver

Test table/Insulation plane

Remark

ELUT Egquipment Under Test

LISA Line impedeance Stabiizalion NMebvork
Test tabie height=0.6m

Test procedure:

1. The E.U.T and simulators are connected to the main power through a
line impedance stabilization network (L.I.S.N.). This provides a
500hm/50uH coupling impedance for the measuring equipment.

2. The peripheral devices are also connected to the main power through a
LISN that provides a 500hm/50uH coupling impedance with 50ohm
termination. (Please refer to the block diagram of the test setup and
photographs).

3. Both sides of A.C. line are checked for maximum conducted
interference. In order to find the maximum emission, the relative
positions of equipment and all of the interface cables must be changed
according to ANSI C63.10:2013 on conducted measurement.

Test Instruments:

Refer to section 1.7 for details

Test mode:

Refer to section 1.2 for details

Test results:

Pass
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Measurement data:

Line:

80.0 dBu¥Y

70

60

50

FCC Part15 Class C PK

40 |,
L"‘“Ww.ﬂ_j\[fu'ﬂ;w|'mh , J ‘ﬁ
-1 Wl N
f fl "
? l ‘ H*]U «M} ﬂ[ IWWLWWMU A'm{ Wi ave
10 g
u-:.1 50 05 (MHz) 5 30.000
Measure-
No. Mk.  Freq. ment  Limit  Over
MHz dBuV dBuv dB Detector Comment
1 0.1580 60.26 65.56 -5.30 QP
2 0.1580 38.03 55.56 -17.53 AVG
3 0.2180 57.35 62.89 -5.54 QP
4 0.2180 34.63 52.89 -18.26 AVG
5 0.3420 54.45 59.15 -4.70 QP
6 0.3420 35.25 49.15 -13.90 AVG
7 0.6380 51.04 56.00 -4.96 QP
8 0.6380 21.10 46.00 -24.90 AVG
9 1.0300 52.30 56.00 -3.70 QP
10 1.0300 37.32 46.00 -8.68 AVG
11 1.9300 51.09 56.00 -4.91 QP
12 1.9300 28.16 46.00 -17.84 AVG

Report No.: BSL008390303RF

Page 11 of 45

FCC Part 15.247



BSL Testing Co.,LTD.

Report No.: BSL008390303RF

Neutral:
80.0 dBuwY

70

40

FCC Part15 Class C PK

\ (‘ \/W Wd\ W N’W‘Mr* Mﬂg (hw*wm,ﬂ

FCC Part15 Class C AV

peak

‘ 4'!‘“‘\

20 l V Lﬁlulm}- W" rhru% M
{ “ ﬂ U '[ | Mave
10 /
I100_1 50 05 (MHz) 5 30.000
Measure-
No. Mk.  Freq. ment  Limit  Over
MHz dBuV dBuV dB Detector Comment

1 0.1516 59.42 65.91 -6.49 QP

2 0.1516 35.93 5591 -19.98 AVG

3 0.3820 54.92 58.23 -3.31 QP

4 0.3820 33.59 48.23 -14.64 AVG

5 0.4820 53.52 56.30 -2.78 QP

6 0.4820 26.33 46.30 -19.97 AVG

¥ 0.6900 52.93 56.00 -3.07 QP

8 0.6900 35.51 46.00 -10.49 AVG

g * 1.3479 53.36 56.00 -2.64 QP

10 1.3779 37.95 46.00 -8.05 AVG

11 1.8820 51.06 56.00 -4.94 QP

12 1.8820 33.26 46.00 -12.74 AVG
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6. Conducted Peak Output Power

Test Requirement:

FCC Part15 C Section 15.247 (b)(3)

Test Method:

ANSI C63.10:2013

Limit:

30dBm(for GFSK),20.97dBm(for EDR)

Test setup:

Power Meter

i [
o o |
oo

== ':' E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 1.7 for details

Test mode: Refer to section 1.2 for details
Test results: Pass
Measurement Data
Mode Test channel Peak Output Power Limit (dBm) Result
(dBm)
Lowest 0.028
GFSK Middle 0.684 30.00 Pass
Highest 0.986
Lowest -0.112
Pi/4QPSK Middle 0.125 20.97 Pass
Highest 0.035
Lowest -0.254
8DPSK Middle 0.352 20.97 Pass
Highest 0.210
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7. 20dB Emission Bandwidth

Test Requirement: FCC Part15 C Section 15.247 (a)(2)
Test Method: ANSI C63.10:2013
Limit: N/A
Test setup:
Spectrum Analyzer
o Y o |
As] OO
o o Y o
i S E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 1.7 for details
Test mode: Refer to section 1.2 for details
Test results: Pass

Measurement Data

Mode Test channel 20dB Emission Bandwidin Result
(MHz)
Lowest 0.93
GFSK Middle 0.93 Pass
Highest 0.93
Lowest 1.29
Pi/l4QPSK Middle 1.29 Pass
Highest 1.29
Lowest 1.28
8DPSK Middle 1.28 Pass
Highest 1.28
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Test plot as follows:

Test mode:

GFSK mode

|& Att

Spectrum

(=]

Count 500/500

Ref Level 20.00 dBm
30 dB

oOffset
SWT

1.00 d& @ RBW 10 kHz

189.6 ps @ YBW 30 kHz Mode Auto FFT

@ 1Pk ‘iew

10 d&

M1[1]

0 dem

M2[1]

2.40154750 GHz

2.40205750 GHz

-27.69 dBm

-7.41 dBm|

-10d

-20 Bl

D1 -27 406

dBrrr

-30d

40 d

-50 d

[

A
i

oV

N,

[0

70

CF 2.402 GHz

1001 pts

Span 2.5 MHz

Marker
Type | Ref | Trc |
M1

X-value | Y-value |__Function |

M2
D3

1
1,

M1 1

2,4015475 GHz
24020575 GHz
925.0 kHz

-27.60 dem
-7.41 dem
-0,36 dB

Function Result

j& Att

Spectrum

Lowest channel

(=

30 dl

Count 500/500

Ref Level 20.00 dBm

B

Offset
SWT

1.00 dB & RBW 10 kHz

189.6 ps @ VBW 30kHz Mode aduto FFT

@ 1Pk View

10 dBy

Mi[1]

0 dBm:

M2[1]

-27.29 dBm)|
2.44054750 GHz|

2.44105750 GHz|

-7.24 dBm|

-10dB

-20 dem

D1 -27.242

=

%;

dBrm

-30dB

-40 dBm

-50d

4

e

Y

”‘\Efwm

-70d

CF 2.441 GHz

1001 pts

Spa

n 2.5 MHz

Marker

Type | Ref | Trc |

X-value | v-value | __Function

Function Result

M1
Mz
D3

M

I
1

1 1

2.4405475 GHz
2.4410575 GHz
925.0 kHz

-27.20 dém
-7.24 dem
-0.77 db

j= Att

wr

Spectrum

¥

Middle channel

Ref Level 20.00 dBm

30de

Count 500/500

Offset
SWT

1.00 dB @ RBW 10 kHz

189.6 Y5 @ YBW 20kHz Mode Auto FFT

@ LPk View

10 dBrm;

MI[1]

0 db

M2[1]

-28.59 dBm)|
2.47954750 GHz|

2.48005750 GHz|

-8.55 dBm|

-10 dem

-20d

D1 -28.548

i

=

-40d

=30 dBm—

M

-50 df [’\/M
60

T

sl

%,

-70dB

CF 2.48 GHz

1001 pts

Span 2.5 MHz

Marker

Type | Ref | Trc |
M1 1

X-value | Y-value | Function |

Function Result

M2
03

M1

1
1

2.4795475 GHz
2.4B00575 GHz
925.0 kHz

-28.59 dem
-8.55 dem
-0.81 dB

r

Y

Highest channel
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Test mode:

Pi/4QPSK mode

Spectrum

(#]

Ref Level 20.00 dem
j» Att 0de
Count 500/500

Offset 1.00 d& @ RBW

30 kHz

Mode suto FFT

SWT 63.1ps @ YBW 100 kHz

@ 1Pk view

10 dem.

M1[1]

0de

m2[1]

-26.56 dBm
2.40136500 GHz
-5.77 dBm
2.40216250 GHz

7

-10 dBm

-20d

M

D1 -25771
-30 dBm

dBm¥

40 o

/

paed

o

-60 d

-70 dBy

CF 2.402 GHz

1001 pts

Span 2.5 MHz

Marker

X-value |

v-value |

Function |

Function Result

Type | Ref | Trc |
M1 i

M2 il
03| M1 1

2.401365 GHz
2,4021625 GHz
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-26.56 dem
-5.77 dem
0.78 e

s

Spectrum

T
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Ref Level 20.00 dBm
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0.39 dB

Spectrum

Middle channel

=)

Ref Level 20.00 dBm
|& Att 30 d&
Count 500/500
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SWT
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0di
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Test mode:

8DPSK mode

Spectrum

(#]

j» Att
Count 500/500
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-4.81 dBm
0.12 dB

Spectrum

Middle channel

&

Ref Level 20.00 dBm
|& Att 30 dB
Count 500/500

SWT

Offset 1.00 dB @ RBW 30 kHz
63.1ps @ VYBW 100 kHz

Mode &uto FFT

@ 1Pk View

10 dBy

M1[1]

0 dBm

M2[1]

-26.20 dBm)|
2.47935500 GHz|
-6.05 dBm|
2.48016250 GHz|

-10dB

;

-20 dem

W]

o

D1 -26.040 d“”‘j
-30d

-40 dBm /

=

-50d

-60 dB

-70d

CF 2.48 GHz

1001 pts

Span 2.5 MHz

Marker

Type | Ref | Trc | X-value

| Y-value | __Function | Function Result

M1 I
Mz 1
03 M1 1

2.470355 GHz
2.4801625 GHz
1.2825 MHz

-26.20 dBm
-6.05 dBrm
-0.04 dB

T

Y

Highest channel
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8. Carrier Frequencies Separation

Test Requirement: FCC Part15 C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2013
Receiver setup: RBW=20KHz, VBW=62KHz, detector=Peak
Limit: 0.025MHz or 2/3 of the 20dB bandwidth (whichever is greater)
Test setup: Spectrum Analyzer

== iem|

Fd e e
e e
== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 1.7 for details
Test mode: Refer to section 1.2 for details
Test results: Pass

Measurement Data

. Carrier Frequencies o
Modulation type Channel . Limit (MHz) * Result
Separation (MHz)
GFSK 39 1.00 >0.93 Pass
©/4DQPSK 39 1.00 >0.86 Pass
8DPSK 39 1.00 >0.85 Pass
Note:

*: GFSK limit = The maximum 20 dB Bandwidth for GFSK modulation on the section 7.4.
m/4DQPSK limit = 2/3 * The maximum 20 dB Bandwidth for m/4DQPSK modulation on the section 7.4.
8DPSK limit = 2/3 * The maximum 20 dB Bandwidth for 8DPSK modulation on the section 7.4
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Test plot as follows:

Only show the worst case

GFSK
Spectrum [%]

Ref Level 20.00 dBm  Offset 1.00 dB @ RBW 30 kHz

& Att 30dB  SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
Count 1007100
@ 1Pk View
M1[1] -3.99 dBm|
2.44116087 GHz|
10 dB p1[1] -0.14 dp|
1.00000 MHz]
A A/‘/ A/J Mﬂ\\ﬂ\
30 dB
Pawiva
-40d
-50 dB
-60 dBm
-70dB
Start 2.44 GHz 691 pts Stop 2.443 GHz
s )

n /4DQPSK
Spectrum [%]

Ref Level 20.00 dem Offset 1.00 d8 @ RBW 30 kHz

o att 30d8  SWT 63.2ps @ VBW 100kHz Mode Auto FFT
Count 1004100
[ 1Pk View
M1[1] -5.48 dBm|
2.44116087 GHZ]
10 dBrm D1[1] 0.01 dB|
1.00000 MHz
0 dp
W] o
Sl A
-20dB //[’J"MV H\
30d
a0 ds
-50 dem
-50 d
70 d
Start 2.44 GHz 601 pts Stop 2.443 GHz
™ V s

8DPSK
Spectrum [%]

Ref Level 20.00 dBm  Offset 1.00 dB @ RBW 30 kHz

|& Att 30dB  SWT 63.2ps @ VBW 100 kHz Mode Auto FFT
Count 100/100
@ LPk View
M1[1] ~4.88 dBm|
2.44115652 GHz|
10 e D1[1] -0.01 dB
1.00435 MHz|
Odl
™1 D1
A — } a /\w
-20 dem f/ \\
-30dB
-40d
-50dB
-60 dBm
-70dB
Start 2.44 GHz 691 pts Stop 2.443 GHz
i y r—
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9. Hopping Channel Number

Test Requirement: FCC Part15 C Section 15.247 (a)(1)
Test Method: ANSI C63.10:2013
Receiver setup: RBW=100kHz, VBW=300kHz, Frequency range=2400MHz-2483.5MHz,
Detector=Peak
Limit: 15 channels
Test setup: Spectrum Analyzer
e I s e |
v = e e |
| =i = | =
== FU.T
Non-Conducted Table
Ground Reference Plane
Test Instruments: Refer to section 1.7 for details
Test mode: Refer to section 1.2 for details
Test results: Pass

Measurement Data:

Mode Hopping channel numbers Limit Result
GFSK 79 15 Pass
Pi/4QPSK 79 15 Pass
8DPSK 79 15 Pass
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Spectrum

GFSK

Ref Level 20.00 dem Offset 1.00 d8 @ RBW 100 kHz
j= Att 30 dE SWT

1ms @ YBW 300 kHz Mode Auto Sweep

691 pts Stop 2.4835 GHz

| [T

Spectrum

n /4DQPSK

j= Att 30 de

SWT

Ref Level 20.00 dem  Offset 1.00 dB @ RBW 100 kHz

1ms @ YBW 300 kHz Mode Auto Sweep

@ 1Pk View

-60 d
-70d
Start 2.4 GHz 691 pts Stop 2.4835 GHz
-
il ] W W

Spectrum

8DPSK

|& Att 30 dB

SWT

Ref Level 20.00 dBm  Offset 1.00 dB & RBW 100 kHz

1ms @ VBW 300 kHz Mode Auto Sweep

@ LPk view

-60 d
-70d
Start 2.4 GHz 691 pts Stop 2.4835 GHz
=
ol ) [ T

Report No.: BSL008390303RF

Page 21 of 45

FCC Part 15.247



BSL Testing Co.,LTD.

Report No.: BSL008390303RF

10. Dwell Time

Test Requirement:

FCC Part15 C Section 15.247 (a)(1)

Test Method:

ANSI C63.10:2013

Receiver setup:

RBW=1MHz, VBW=1MHz, Span=0Hz, Detector=Peak

Limit: 0.4 Second
Test setup:
Spectrum Analyzer
e o [§ e |
""'-\ | = e |
e o} e |
A== E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 1.7 for details

Test mode: Refer to section 1.2 for details
Test results: Pass
Measurement Data
Modulation Test i Total of Limit
type Mode Channel | Pulse Time (ms) Dwell (ms) (ms) Result
DH1 2441 0.38 121.60
GFSK DH3 2441 1.63 260.80 400 Pass
DH5 2441 2.88 307.20
2DH1 2441 0.38 121.60
m/4DQPSK | 2DH3 2441 1.64 262.40 400 Pass
2DH5 2441 2.88 307.20
3DH1 2441 0.38 121.60
8DPSK 3DH3 2441 1.64 262.40 400 Pass
3DH5 2441 2.89 308.27

The test period: T= 0.4 Second/Channel x 79 Channel =31.6 s
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Test plot as follows:

Dwell time

GFSK

m/4-DQPSK

CF 2.441 GHz 8001 pts

{ it J
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SGL TRG: VID SGL TRG: ¥ID
@1AP Clrw @ 1P Clrw
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20d D1[1] 4.12 dB| 20 D1[1] 14.27 dB)|
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10 dB 10 dBf
0dem 0 der
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-10d -10d
1 1
-20d -20d 1l
TRG -23.600 dBm TRG -24.300 dBr
-30dB -30d
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m1[1] -21.14 dBm M1[1] -12.70 dBm)|
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SGL TRG: VID SGL TRG: ¥ID
®1AP Clrw @ LAP Clrw
m1[1] -27.24 dBm)| M1[1] -22.20 dBm)|
-1.25 ps| 0.00000000 s
20 dém D1[1] 9.12 dB| 20 dBm: D1[1] 7.77 dB|
2.88000 ms 2.88250 ms|
10 dB 10 dBf
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TRG 23 600LdBm TRG -24.400 dB
-20d ‘ il e
;
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Dwell time

8DPSK

Spectrum u%:
Ref Level 30.00 dem ® RBW 1 MHz
o att 40de @ SWT 10ms @ VBW 3 MHz
SGL TRG:VID
@14F Cirw
M1[1] -14.17 dBm|
0.00000000 s
20 dB D1[1] -2.81 dp|
383.75 ps
10d
0ds
-10 der T
1
20de
TRG -24.200 dem
a0 M
40 df
CF 2.441 GHz 8001 pts 1.0 ms/
e
l il J QHERRNAED e

Channel 39 / 2441 MHz - 3DH1

Spectrum u%:

Ref Level 30.00 dem ® RBW 1 MHz
lo Att 40 dB @ SWT 10ms & VBW 3 MHz
SGL TRG:VID
@14F Clrw
M1[1] -26.24 dBm|
-1.25 ps
20de D1[1] 9.60 dB
1.63500 ms
10 dB
0ds

CF 2.441 GHz 8001 pts

2 Channel 39 / 2441 MHz - 3DH3

Spectrum u%:
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@14F Clrw
M1[1] -22.98 dBm|
0.00000000 5|
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0ds
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11. Pseudorandom Frequency Hopping Sequence

Test Requirement: FCC Part15 C Section 15.247 (a)(1) requirement:

Frequency hopping systems shall have hopping channel carrier frequencies separated by a minimum of
25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater.

Alternatively. Frequency hopping systems operating in the 2400-2483.5 MHz band may have hopping
channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB bandwidth of the
hopping channel, whichever is greater, provided the systems operate with an output power no greater
than 125 mW. The system shall hop to channel frequencies that are selected at the system hopping rate
from a Pseudorandom ordered list of hopping frequencies. Each frequency must be used equally on the
average by each transmitter. The system receivers shall have input bandwidths that match the hopping
channel bandwidths of their corresponding transmitters and shall shift frequencies in synchronization with
the transmitted signals.

EUT Pseudorandom Frequency Hopping Sequence

The pseudorandom sequence may be generated in a nine-stage shift register whose 5th and 9th stage
outputs are added in a modulo-two addition stage. And the result is fed back to the input of the first stage.
The sequence begins with the first ONE of 9 consecutive ONEs; i.e. the shift register is initialized with nine
ones.

* Number of shift register stages: 9

* Length of pseudo-random sequence: 2°-1 = 511 bits

* Longest sequence of zeros: 8 (non-inverted signal)

ey

Linear Feedback Shift Register for Generation of the PRBS sequence
An example of Pseudorandom Frequency Hopping Sequence as follow:

0 2 4 6 62 64 78 1 TAT5 7T

Each frequency used equally on the average by each transmitter.

The system receivers have input bandwidths that match the hopping channel bandwidths of their
corresponding transmitters and shift frequencies in synchronization with the transmitted signals.
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12. Band Edge

Conducted Emission Method

Test Requirement: FCC Part15 C Section 15.247 (d)

Test Method: ANSI C63.10:2013

Receiver setup: RBW=100kHz, VBW=300kHz, Detector=Peak

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 setup: Spectrum Analyzer

e s o |

Vs | = e e |
===
oo E.U.T
[ ]
Non-Conducted Table
Ground Reference Plane

Test Instruments: Refer to section 1.7 for details
Test mode: Refer to section 1.2 for details
Test results: Pass
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Test plot as follows:
GFSK Mode:

Test channel:

Lowest channel

Spectrum v Spectrum nv:n
Ref Level 20.00 dbm  Offset 1.00 dB @ RBW 100 kHz Ref Level 20.00 dbm  Offset 1.00 dB @ RBW 100 kHz
lo Att 30dB SWT  Llms @ VBW 300kHz Mode auts Sweep lo Att 30dB SWT  Llms @ VBW 300kHz Mode auts Sweep
Count 500/500 Count 500/500
@ LPk Max @ LPk Max
M1[1] -2.21 dBm| M1[1] -2.25 dBm|
10 dBy 2.402040 GHe| 10dn 2.404930 GHe|
M2[1] -58.34 dBm)| M2[1] -59.42 dBm)|
od 2.400000 -r—q od 2.400000 GH!
-10d \ -10d H[Pd
|20 dBm—2) 50 210 dem (‘ i i D1 -22,250 dBm J
-30 dBm J \ -30 dBm f
-40d ‘ l -40d r
-50 dB -50 dB
M3 5 "}f \ a Mg M3 M,?
Ao e THoe 1y P PR BTy . A b A ket e " T o e o X
-70d -70d
Start 2.81 GHz 691 pts Stop 2.405 GHz Start 2.81 GHz 691 pts Stop 2.405 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 T 2,40204 GHz -2.21 dém M1 T 2,40493 GHz -2.25 dém
M2 A 2.4 GHz -58.34 d@m M2 A 2.4 GHz -59.42 d@m
M3 1 2,30 GHz -60.30 dém M3 1 2,30 GHz -50.45 dém
M4 L 2,31 GHz -56.73 dem M4 L 2,31 GHz -58.62 dem
M 1 2.398326 GHz -57.27 dém M 1 2.31771 GHz -57.26 dém

No-hopping mode

Hopping mode

Test channel:

Highest channel

Spectrum

&

Ref Level 20.00 dBm

Offset 1.00 dB @ RBW 100 kHz

Spectrum

&

Ref Level 20.00 dBm

Offset 1.00 dB @ RBW 100 kHz

lo att 30dB  SWT 56.9ps @ VBW 300kHz  Mode Auto FFT lo att 30dB  SWT 56.9ps @ VBW 300kHz  Mode Auto FFT
Count 500/500 Count 500/500
(@ LPk Max (@ LPk Max
M1[1] -2.98 dBm| M1[1] -3.57 dBm|
— 2.4801490 GHe] — 2.4780480 GHe]
M2[1] -60.20 dBm)| M2[1] -59.94 dBm)|
0 dem— 2.4835000 GHz] i 2.4835000 GHz]
-10 duyﬁ
-20 dB
L D1 -22,980 dBm D1 -23.570 dBrm
-a0 d"{ \ 30 d \
-0 g8 W a0 de \:\
-50 s0d
N h_| = i
60 . A = -60d -~
-70d -70d
Start 2.478 GHz 691 pts Stop 2.5 GHz Start 2.478 GHz 691 pts Stop 2.5 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 2.480149 GHz -2.98 dém ML 2.478048 GHz -3.57 dém
[ 1 2,4835 GHz -60.20 dém [ 1 2,4835 GHz -59.94 dém
M3 L 2.5 GHz -59.66 dem M3 L 2.5 GHz -59.97 dem
M4 1 2.4838029 GHz -57.71 dém M4 1 2.4868319 GHz -57.61 dém

No-hopping mode

)

Hopping mode
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Pi/4QPSK Mode:

Test channel:

Lowest channel

Spectrum :%: Spectrum :%:
Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz
lo Att 30d8 SWT  Llms @ VBW 300kHz Mode Auto Sweep o att 3008 SWT 1lms @ YBW 300kHz Mode Auto Sweep
Count 500,500 Count 500,500
@ LPk Max @ LPk Max
M1[1] -3.32 dBm)| M1[1] -3.22 dBm|
10 dBm 2.401770 GHz| 10 dBm 2.403140 GHz|
M2[1] -55.05 dBm) M2[1] -58.27 dBm)
o 2 ' o 2.4nnnnni%z
-10 dB J | -10 dB J
-20 dem Tt -20 dem 1
D1 -23.320 dBmm I D1 -23.220 dBmm |
-30d ‘ \ -30d ‘
-40 dem E 1 -40 dem {’
-50 dem 4 -50 dem
Mg W
| M3 j M2 ;
o i T sl e e E— T —— A —
70 dB 70 dB
Start 2.31 GHz 691 pts Stop 2,405 GHz Start 2.31 GHz 691 pts Stop 2,405 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 T 2.40177 GHz -3.32 dBm M1 T 2.40314 GHz -3.22 dBm
M2 1 2.4 GHz -55.05 dBm M2 1 2.4 GHz -58.27 dBm
[YE] L 2,39 GHz -60.21 dém [YE] L 2,39 GHz -59.09 dam
M4 1 2,31 GHz -58.71 dBm M4 1 2,31 GHz -59.09 d8m
M5 1 2.399906 GHz -53.97 dim M5 1 2,37237 GHz -56.54 dBm
il | [T

No-hopping mode

Hopping mode

| CEEEEEE )

Test channel:

Highest channel

Spectrum &3 Spectrum Ea
Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz
o att 3048 SWT 56,945 @ YBW 300kHz Mode Auto FFT o Att 30dE SWT 56.9 ps @ YBW 300kHz  Mode Auto FFT
Count 500/500 Count 500/500
@ LPk Max @ LPk Max
M1[1] -3.88 dBm)| M1[1] -4.25 dBm)|
6 2.4801490 GHz 6 2.4786440 GHz
M2[1] -59.81 dBm) M2[1] -59.69 dBm)
0 de 1 2.4835000 GHz 0 din 2.4835000 GHz
-10d [ \ dbto-
-20 dey -20d }
D1 -23.880 dBm D1 -24.250 dBm
30 dj ‘\ 30d L\
-4o.gém v”\ -40 dem \/V\
<50 dem 7 -50 dem o
M2 \M M2
-60 dB = kil - -60 dB R A X
-70d -70d
Start 2.478 GHz 691 pts Stop 2.5 GHz Start 2.478 GHz 691 pts Stop 2.5 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
M1 1 2.480149 GHz -3.88 dBm M1 1 2.478844 GHz 4,25 dBm
Mz i 2.4835 GHz -59.681 d8m Mz i 2.4835 GHz -59.69 dam
M3 1 2.5 GHz -58.80 dBm M3 1 2.5 GHz -58.91 dBm
M4 1 2.4950435 GHz -58.45 dBm M4 1 2.4952612 GHz -57.66 dém

No-hopping mode

i

Hopping mode
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8DPSK Mode:

Test channel:

Lowest channel

Spectrum :%: Spectrum :%:
Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz Ref Level 20.00 dém  Offset 1.00 dB @ RBW 100 kHz
lo Att 30d8 SWT  Llms @ VBW 300kHz Mode Auto Sweep o att 3008 SWT 1lms @ YBW 300kHz Mode Auto Sweep
Count 500/500 Count 500/500
@ LPk Max @ LPk Max
M1[1] -3.15 dBm| M1[1] -3.86 dBm|
10 dBm 2.402180 GHz| 10 dBm 2.402180 GHz|
M2[1] -55.43 dBm) M2[1] -57.25 dBm)
od 2.4!]0!]!]!]}'—!2 od 2.400000 'tHz|
-10 dB { | -10 dB {I"‘N
-20 dem ] -20 dem i
D1 -23.150 dBm T D1 -23.860 dBm |
-30d ‘ \ -30d ‘
-40 dem o -40 dem
-50 dem -50 dem ;
L M3 - M3
bt . & Ty TS I Foth o oty by A . oY m A R ¥
70 dB 70 dB
Start 2.31 GHz 691 pts Stop 2,405 GHz Start 2.31 GHz 691 pts Stop 2,405 GHz
Marker Marker
Type | Ref | Trc | X-value Y-value | Function | Function Result | Type | Ref | Trc | X-value Y-value | Function | Function Result |
M1 T 2.40216 GHz -3.15 dBm M1 T 2.40216 GHz -3.86 dBm
M2 1 2.4 GHz -55.43 dBm M2 1 2.4 GHz -57.25 dBm
[YE] L 2,39 GHz -59.74 dam [YE] L 2,39 GHz -58.70 dém
M4 1 2,31 GHz -59.66 d8m M4 1 2,31 GHz -58.54 dBm
M5 1 2,39963 GHz -54.15 dBm M5 1 2.399768 GHz -55.04 dBm
—
i | ARHRNNAED W i | [T

No-hopping mode

Hopping mode

Test channel:

Highest channel

Spectrum Ly Spectrum Ly
Ref Level 20.00 dbm  Offset 1.00 dB @ RBW 100 kHz RefLevel 20.00 dém  Offset 1.00 dB @ RBW 100 kHz
lo att 30dB  SWT  5&.9ps @ VBW 300 kHz  Mode Auto FFT |& Att 30dB  SWT 569 ps @ VBW 300 kHz  Mode Auto FFT
Count 500/500 Count 500/500
@ 1Pk Max @ 1Pk Max
M1[1] -3.74 dBm| M1[1] -4.83 dBm|
— 2.4801490 GHz] — 2.4790030 GHz]
M2[1] -58.87 dBm)| M2[1] -60.27 dBm)|
o -J).CA! 2.4835000 GHz] o 2.4835000 GHz]
wary iy \
-20 dey | -20 dB t
L D1 -23.740 dBm D1 -24.830 dBrm
30 d].u \ -30 dem ‘L
g wn\ 40 dB “\/“k
0 db Py -50 dB o
M2 H’\ 2
“s0 d 5.2 " L 80 di £ X o
-70d -70d
Start 2.478 GHz 691 pts Stop 2.5 GHz Start 2.478 GHz 691 pts Stop 2.5 GHz
Marker Marker
Type | Ref | Trc | X-value | Y-value | Function | Function Result | Type | Ref | Trc | X-value | Y-value | Function | Function Result |
ML 1 2,480149 GHz -3.74 dem ML 1 2,479003 GHz -4.83 dem
Mz 1 2,4835 GHz -58.87 dém Mz 1 2,4835 GHz -60.27 dém
M3 L 2.5 GHz -59.98 dem M3 L 2.5 GHz -60.19 dem
M4 1 2.488171 GHz -57.97 dém M4 1 2.483542 GHz -57.66 dém

No-hopping mode

)

Hopping mode
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Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209 and 15.205

Test Method:

ANSI C63.10:2013

Test Frequency Range:

All restriction band have been tested, and 2.31GHz to 2.5GHz band is the worse

case
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
Peak 1MHz 3MHz Peak Value
Above 1GHz
Peak 1MHz 10Hz Average Value
Limit: Frequency Limit (dBuV/m @3m) Remark
54.00 Average Value
Above 1GHz
74.00 Peak Value
Test setup:

<lm . 4m>v:

Tum Table-

«

=150cm «

iH

[ Receiver- | —{ Preamplifier- }/

Test Procedure:

. The EUT was placed on the top of a rotating table 1.5 meters above the
ground at a 3 meter camber. The table was rotated 360 degrees to determine
the position of the highest radiation.

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

3. 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.

4. 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 rota
table was turned from 0 degrees to 360 degrees to find the maximum reading.
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5. The test-receiver system was set to Peak Detect Function and Specified
Bandwidth with Maximum Hold Mode.

6. 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.

Test Instruments: | Refer to section 1.7 for details

Test mode: Refer to section 1.2 for details

Test results: Pass

Remark: During the test, pre-scan the GFSK, Pi/4AQPSK, 8DPSK modulation, and found the GFSK modulation

which it is worse case.

Test channel: Lowest
Peak value:
Frequency Level Limit Line Over Limit o
Polarization
(MHz) (dBuV/m) (dBuV/m) (dB)
2390.00 51.62 74.00 -22.38 Horizontal
2400.00 53.35 74.00 -20.65 Horizontal
2390.00 52.24 74.00 -21.76 Vertical
2400.00 54.58 74.00 -19.42 Vertical
Average value:
Frequency Level Limit Line Over Limit o
Polarization
(MHz) (dBuV/m) (dBuV/m) (dB)
2390.00 42.62 54.00 -11.38 Horizontal
2400.00 43.35 54.00 -10.65 Horizontal
2390.00 44.24 54.00 -9.76 Vertical
2400.00 45.84 54.00 -8.16 Vertical
Test channel: Highest
Peak value:
Frequency Level Limit Line Over Limit o
Polarization
(MHz) (dBuV/m) (dBuV/m) (dB)
2483.50 52.62 74.00 -21.38 Horizontal
2500.00 54.35 74.00 -19.65 Horizontal
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Average va

2483.50 52.52 74.00 -21.48 Vertical
2500.00 52.54 74.00 -21.46 Vertical
lue:
Frequency Level Limit Line Over Limit o
(MHz) (dBuV/m) | (dBuv/m) (dB) Polarization

2483.50 44.62 54.00 -9.38 Horizontal
2500.00 41.52 54.00 -12.48 Horizontal
2483.50 46.57 54.00 -7.43 Vertical
2500.00 42.84 54.00 -11.16 Vertical
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14. Spurious Emission

Conducted Emission Method

Test Requirement:

FCC Part15 C Section 15.247 (d)

Test Method:

ANSI C63.10:2013

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 setup:

Spectrum Analyzer

| o §
"“-\ o o
oy o

N BUT

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 1.7 for details

Test mode:

Refer to section 1.2 for details

Test results:

Pass

Remark:

During the test, pre-scan the GFSK, Pi/4QPSK, 8DPSK modulation, and found the GFSK modulation which it

is worse case.
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Test channel:

Lowest channel

Spectrum

Ref Level 21.00 d

(=)

[= Att a0
Count 100/100

Bm Offset 1.00 dB @ RBW 100 kHz

dB  SWT 759 ps @ VBW 300 kHz Mode auto FFT

@ 1Pk Max

M1[1]

-2.55 dBm)|
2.4020430 GHz|

-70 dem:

CF 2.402 GHz

691 pts

I

J

Spectrum

Ref Level 20.00 dBm

Reference level

o att 30de
Count 10/10

Offset 1.00 d& @ RBW 100 kHz

SWT 30.1m: @ YBW 300 kHz Mode Auto Sweep

@ LPk Max

10 dBm;

M1[1]

-56.99 dBm)|
749.7000 MHz|

0 db

D1 -22.550 dl

Start 30.0 MHz

30001 pts

Stop 1.0 GHz

L

Spectrum

Ref Level 20.00 dBm

1

30MHz~1GHz

=)

[» Att 30de
Count 10/10
@ LPk Max

Offset 1.00 db @ RBW 100 kHz

SWT 250 ms @ YBW 300 kHz Mode Auto Sweep

10 dBm;

M1[1]

-47.40 dBm)|
15.915000 GHz|

0 dBm

D1 -22.550 dBm

Start 1.0 GHz

30001 pts

Stop 26.0 GHz

L

T

1GHz~25GHz
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Test channel:

Middle channel

Spectrum

Ref Level 21.00 dBm

(=)

[= Att
Count 100/100
@ 1Pk Max

30 dB

Offset 1.00 dB @ RBW 100 kHz

SWT 759 ps @ VBW 300 kHz Mode aAuto FFT

M1[1]

-2.27 dBm)|
2.4410430 GHz|

—
"

oo

Ty

¥

o

-70 dem:

2y
i

CF 2.441 GHz

s

691 pts

Span 30,0 MHz
—

Spectrum

Ref Level 20.00 dBm

Y

Reference level

(=)

o Att 30de
Count 10/10
(@ 1Pk Max

Offset 1.00 d& @ RBW 100 kHz

SWT 30.1m: @ YBW 300 kHz Mode &uto Sweep

10 dBm;

M1[1]

-57.27 dBm)|
0955.1710 MHz|

D1 -22.270 dBm

Start 30.0 MHz

30001 pts

li

Spectrum

Ref Level 20.00 dBm

)
30MHz~1GHz

Stop 1.0 GHz
| CEEEREE ™

(=)

o att 30de
Count 10/10
@ 1Pk Max

offset 1.00 db @ RBW 100 kHz
SWT

250 ms @ YBW 300 kHz Mode Auto Sweep

10 dBm;

M1[1]

-46.98 dBm)|
15.815833 GHz|

D1 -22.270 dBmr

Start 1.0 GHz

30001 pts

Stop 26.0 GHz

1GHz~25GHz
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Test channel:

Highest channel

Spectrum

Ref Level 21.00 d

(=)

[= Att a0
Count 100/100

Bm Offset 1.00 dB @ RBW 100 kHz

dB  SWT 759 ps @ VBW 300 kHz Mode auto FFT

@ 1Pk Max

M1[1]

-3.77 dBm|
2.4799570 GHz|

I ) Afr,{ l\’Hl )
i f BTk Eard

-70 dem:

CF 2.48 GHz

i

691 pts

Spectrum

Ref Level 20.00 dBm

T

Reference level

Span 30,0 MHz
—
Ty

(=)

[» Att 30de
Count 10/10
@ LPk Max

Offset 1.00 d& @ RBW 100 kHz

SWT 30.1m: @ YBW 300 kHz Mode Auto Sweep

10 dBm;

M1[1]

-57.01 dBm)|
870.9460 MHz|

o d

D1 -23.770 dl

Start 30.0 MHz

30001 pts

Stop 1.0 GHz

L

Spectrum

Ref Level 20.00 dBm

30MHz~1GHz

(=)

lo Att 30 de
Count 10/10
(@ 1Pk Max

Offset 1.00 dB @ RBW 100 kHz

SWT 250ms @ VBW 300 kHz Mode Auto Sweep

10 dB

M1[1]

-46.91 dBm)|
15.860833 GHz|

O

-10dB

-20 dBn

D1 -23,770 dBr

-70 dB

Start 1.0 GHz

30001 pts

Stop 26.0 GHz

1GHz~25GHz
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Radiated Emission Method

Test Requirement:

FCC Part15 C Section 15.209

Test Method:

ANSI C63.10:2013

Test Frequency Range: 30MHz to 25GHz
Test site: Measurement Distance: 3m
Receiver setup: Frequency Detector RBW VBW Remark
30MHz-1GHz | Quasi-peak | 120KHz | 300KHz | Quasi-peak Value
Peak 1MHz 3MHz Peak Value
Above 1GHz
Peak 1MHz 10Hz Average Value
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
54.0 Average Value
Above 1GHz
74.0 Peak Value
Test setup: Below 1GHz

'
i [ S —

'
.............. »

Test Antenna+

"

<1lm

dm =}

¥

L

Above 1GHz
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< 3m > :
VT AN T 2

Test Antenna«
i

A
}

<1lm .. 4m>

Tum Tables - o)

ririas,

<150cn .|

ABNIIINIAI
ey

AY

| Rec ei\'er--H Preamplifier«

¥

-

Test Procedure:

. The EUT was placed on the top of a rotating table (0.8 meters below 1G

and 1.5 meters above 1G) above the ground at a 3 meter camber. The
table was rotated 360 degrees to determine the position of the highest
radiation.

. 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 and
the rota 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.

. 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.

Test Instruments:

Refer to section 1.7 for details

Test mode:

Refer to section 1.2 for details

Test results:

Pass

Remark:

1. During the test, pre-scan the GFSK, Pi/4QPSK, 8DPSK modulation, and found the GFSK modulation

which it is worse case.

2. Pre-scan all kind of the place mode (X-axis, Y-axis, Z-axis), and found the Y-axis which it is worse case.
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Measurement data:

Vertical:

80.0 dBu¥Y/m

70

60

50

40

FCC Part 15 Class B 3M Radiation

M.argin -6 dB l—
1

i W‘”
“ WVMWM%MMM
10

0.0

30.000 70 80 {(MHz) 600 700  1000.000
Reading Correct Measure- Antenna Table
No. Mk. Freq. Level Factor ment Limit ~ Over Height Degree
MHz dBuV dBuV/m dBuV/m dBuV/m dB Detector cm degree  Comment
1 76.2442 20.54 1.16 21.70 40.00 -1830 QP
2 81.7832 21.09 1.19 22.28 40.00 -17.72 QP
3 125.0066  14.82 3.85 18.67 4350 -2483 QP
4 2732341 1540 6.16 21.56 46.00 -2444 QP
5 3998.0300 14.86 9.62 24.48 46.00 -2152 QP
6 * 854.0247 1575 17.97 33.72 46.00 -12.28 QP
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Horizontal:
80.0 dBuV¥/m
70
60
FCC Part 15 Class B 3M Radiation
50 Margin -6 dB
|
40 I |
[ R
) M Ae
5
;, 3
2 " , MW.MN“
10
0.0
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
Reading Correct Measure- Antenna Table
No. Mk.  Freq. Level Factor  ment Limit  Over Height Degree
MHz dBuv dBuv/m dBuvim dBuv/m dB Detector cm degree  Comment
1 36.6375 13.84 477 18 .61 4000 -2139 QP
2 56.3947 14.91 1.92 16.683 4000 -2317 QP
3 124.1329 14.65 3.91 18.56 4350 -2494 QP
4 374 6225 14 48 9 64 2412 4600 -2188 QP
5 510.0436 1511 1092 2603 46 00 -1997 QP
6] *  B87.6099 16.37 18 .41 3478 46 00 -1122 QP
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®H  Above 1GHz
Test channel: Lowest
Peak value:
Frequency Limit Line Over Limit o
(MH2) Level (dBuV/m) (dBuV/m) (dB) Polarization
4804.00 42.62 74.00 -31.38 Vertical
7206.00 43.52 74.00 -30.48 Vertical
9608.00 52.54 74.00 -21.46 Vertical
12010.00 * 74.00 Vertical
14412.00 * 74.00 Vertical
4804.00 46.62 74.00 -27.38 Horizontal
7206.00 48.35 74.00 -25.65 Horizontal
9608.00 45.94 74.00 -28.06 Horizontal
12010.00 * 74.00 Horizontal
14412.00 * 74.00 Horizontal
Average value:
Frequency Limit Line Over Limit L
(MHz) Level (dBuV/m) (dBuV/m) (dB) Polarization
4804.00 33.58 54.00 -20.42 Vertical
7206.00 35.65 54.00 -18.35 Vertical
9608.00 36.28 54.00 -17.72 Vertical
12010.00 * 54.00 Vertical
14412.00 * 54.00 Vertical
4804.00 35.25 54.00 -18.75 Horizontal
7206.00 38.34 54.00 -15.66 Horizontal
9608.00 34.82 54.00 -19.18 Horizontal
12010.00 * 54.00 Horizontal
14412.00 * 54.00 Horizontal

Remark:

1.
2.

Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

“” means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test channel: Middle
Peak value:
Frequency Limit Line Over Limit o
(MHz) Level (dBuV/m) (dBUV/m) (dB) Polarization
4882.00 4552 74.00 -28.48 Vertical
7323.00 46.58 74.00 -27.42 Vertical
9764.00 48.65 74.00 -25.35 Vertical
12205.00 * 74.00 Vertical
14646.00 * 74.00 Vertical
4882.00 46.65 74.00 -27.35 Horizontal
7323.00 42.25 74.00 -31.75 Horizontal
9764.00 48.84 74.00 -25.16 Horizontal
12205.00 * 74.00 Horizontal
14646.00 * 74.00 Horizontal
Average value:
Frequency Limit Line Over Limit o
(MHz) Level (dBuV/m) (dBuV/m) (dB) Polarization
4882.00 33.25 54.00 -20.75 Vertical
7323.00 34.64 54.00 -19.36 Vertical
9764.00 36.86 54.00 -17.14 Vertical
12205.00 * 54.00 Vertical
14646.00 * 54.00 Vertical
4882.00 38.35 54.00 -15.65 Horizontal
7323.00 36.84 54.00 -17.16 Horizontal
9764.00 37.52 54.00 -16.48 Horizontal
12205.00 * 54.00 Horizontal
14646.00 * 54.00 Horizontal

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. ¥ means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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Test channel: Highest
Peak value:
Frequency Limit Line Over Limit o
(MHz) Level (dBuV/m) (dBUV/m) (dB) Polarization
4960.00 44.35 74.00 -29.65 Vertical
7440.00 45.62 74.00 -28.38 Vertical
9920.00 48.57 74.00 -25.43 Vertical
12400.00 * 74.00 Vertical
14880.00 * 74.00 Vertical
4960.00 49.25 74.00 -24.75 Horizontal
7440.00 45.62 74.00 -28.38 Horizontal
9920.00 47.54 74.00 -26.46 Horizontal
12400.00 * 74.00 Horizontal
14880.00 * 74.00 Horizontal
Average value:
Frequency Limit Line Over Limit o
(MHz) Level (dBuV/m) (dBuV/m) (dB) Polarization
4960.00 35.58 54.00 -18.42 Vertical
7440.00 36.65 54.00 -17.35 Vertical
9920.00 37.24 54.00 -16.76 Vertical
12400.00 * 54.00 Vertical
14880.00 * 54.00 Vertical
4960.00 38.25 54.00 -15.75 Horizontal
7440.00 36.68 54.00 -17.32 Horizontal
9920.00 35.94 54.00 -18.06 Horizontal
12400.00 * 54.00 Horizontal
14880.00 * 54.00 Horizontal

Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor

2. ™ means this data is the too weak instrument of signal is unable to test.

3. The emission levels of other frequencies are very lower than the limit and not show in test report.
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15. Test Setup Photo

Radiated Emission
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Conducted Emission

16. EUT Constructional Details

Please refer to report BSL0O08390304RF.
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