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(A) Model No. : LT50

(B) Trademark : EHEN v
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maximum emission levels emanating from the device. The maximum emission levels are compared to the
FCC Part 15 Subpart C limits both conducted and radiated emissions. The test results are contained in
this test report and Shenzhen Alpha Product Testing Co., Ltd. is assumed of full responsibility for the

accuracy and completeness of these tests.
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1 Test Summary

Test Item Section in CFR 47 Result

Antenna requirement 15.203/15.247 (c) Pass

AC Power Line Conducted Emission 15.207 Pass
Conducted Output Power 15.247 (b)(3) Pass
Channel Bandwidth 15.247 (a)(2) Pass

Power Spectral Density 15.247 (e) Pass

Band Edge 15.247(d) Pass

Spurious Emission 15.205/15.209 Pass

Pass: The EUT complies with the essential requirements in the standard.

Remark: Test according to ANSI C63.10:2013.

Measurement Uncertainty

Test Item Frequency Range Measurement Uncertainty Notes
Radiated Emission 9kHz ~ 30MHz +4.34dB (1)
Radiated Emission 30MHz ~ 1000MHz +4.24dB (1)
Radiated Emission 1GHz ~ 26.5GHz +4.68dB (1)

AC Power Line Conducted 0.15MHz ~ 30MHz +3.450dB )

Emission

Note (1): The measurement uncertainty is for coverage factor of k=2 and a level of confidence of 95%.
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2 General Information

2.1 General Description of EUT
Product Name: Handheld GNSS Data Collector
Model No.: LT50
Test Model No: LT50

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

Sample(s) Status:

Engineer sample

Quantity of tested samples 1

Serial No.: N/A

Tested Sample(s) ID: N/A

Hardware Version: A5503 MPCB_V4.0_0905
Software Version: A5502 V1.01
Operation Frequency: 2402MHz~2480MHz
Channel Numbers: 40

Channel Separation: 2MHz

Modulation Type: GFSK

Antenna Type: PIFA Antenna
Antenna Gain: 1dBi

Power Supply:

DC 3.8V 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 11 2422MHz 21 2442MHz 31 2462MHz
2 2404MHz 12 2424MHz 22 2444MHz 32 2464MHz
9 2418MHz 19 2438MHz 29 2458MHz 39 2478MHz
10 2420MHz 20 2440MHz 30 2460MHz 40 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 2402MHz
The middle channel 2440MHz

The Highest channel

2480MHz
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2.2 Test mode

Transmitting mode Keep the EUT in continuously transmitting mode

Remark: During the test, the test voltage was tuned from 85% to 115% of the nominal rated supply
voltage, and found that the worst case was under the nominal rated supply condition. So the report
just shows that condition’s data.

2.3 Description of Support Units

Accessories1 . |AC Adapter

Manufacturer : |EDAC Power Electronics Co., Ltd.
Model . |EA1012AVRU-050

Input : |1100-240V~, 50/60Hz, 1.0A
Output . IDC 5V, 2.4A

2.4 Test Facility

Shenzhen Alpha Product Testing Co., Ltd
Building i, No.2, Lixin Road, Fuyong Street, Bao'an District, 518103, Shenzhen, Guangdong, China

June 21, 2018 File on Federal Communication Commission
Registration Number: 293961

July 25, 2017 Certificated by IC
Registration Number: 12135A
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2.5 Additional instructions

Software (Used for test) from client

Special software is used.
The software provided by client to enable the EUT under transmission
condition continuously at specific channel frequencies individually.

Mode

Power level setup in software

Test Software Name QRCT—External Licensed

Test Software Version 25.8

Support Units Description Manufacturer Model

(Software installation media) Laptop Apple A1278

Mode Channel Frequency (MHz) Soft Set

GFSK CH1 2402 TX LEVEL is built-in set
CH21 2440 parameters and cannot be
CH40 2480 changed and selected.

Run Software:
™ QRCT - External Licensed .

== = |
SN = ______SEICEN

QRCT Debug Message

Clear | Save.. Print..

File View FIM Command Tool Window Custom APIs Help
COM Port ~ | Mobile Mode Control = | Boot Mode ~ | ESN | HW Ver | QMSL Library Mode Command Code ~ | Status Polling = | User Defined Transport = | Target =
1 0O x| Bluetooth LE

04:02:45 OLIE FTN_YLAN_GENE
|_SET_TX_FRAME_VZ
(0, 1000, 2, 1685, 200, True, 0, 4)

04:02:47 GQLIE FTW_YLAN GENG

Bluetooth Low Energy

[ Dizable Legacy Support
BT LE Transmitter Test

Test Frequency 2402
MHz)

Test Payload Leng [ a7

| TX_PET_START STOF (1)

04:02:45 QLTE FTH_YLAN GENG Transmi ter Tes | Tx Stop Test Farlos [Frondo-Randon bit sequence 8 7]
| T¥_PET_START STOF (0)
BT LE Receiver Test
04:04:03
OLTE_FTW BT _SET LegacyLogzingode (1) Test [ e
Freouency (WHz Wo. of Packet 0

04:04:27 QLIE FTH_¥LAN GENG&
| CLOSE_TEC_LOOF_VE (0)

Receiver Test

End Test (Get number of pac

04:04:25 QLIE FTW_¥LAN GENG
| ENABLE_CHATHE (5)

04:04:50 QLIE FTW_¥LAN GENG&
| CLOSE_TEC_LOOF_VE (1)

04:04:51 GQLIE FTW_YLAN GENG
|_SET_CLOSED_LOOF_FOWEE (15)

04:04:52 QLIE FTN_YLAN GENG
|_SET_TX_FRAME_VZ
(0, 1000, 2, 1685, 200, True, T, 0)

04:04:53 QLIE FTW_¥LAN GENG
| TX_PET_START STOF (1)

1,

04:04:54 QLIE FTW_KLAN GENG
| TX_PET_START_STOF (0)
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3 Test Instruments list

Test Equipment List

Equipment Manufacture Model No. Serial No. Last cal. Cal Interval
3mSemi- s | INDGREN N/A SEL0017 2017.09.22 1Year
Anechoic
Spectrum Agilent E4407B MY46185649 2017.09.22 1Year
analyzer
Receiver R&S ESCI 1166.5950K03-1011 | 2017.09.22 1lYear
Receiver R&S ESCI 101202 2017.09.22 1lYear
Bilog Antenna Schwarzbeck VULB 9168 VULB9168-438 2016.09.30 2Year
Horn Antenna EMCO 3115 640201028-06 2016.09.30 2Year
Active Loop Beijing Daze ZN30900A SEL0097 2016.09.30 Year
Antenna
Cable Resenberger N/A No.1 2017.09.22 1Year
Cable SCHWQRZBEC N/A No.2 2017.09.22 1lYear
Cable SCHWT‘(RZBEC N/A No.3 2017.09.22 lYear
Pre-amplifier Schwarzbeck BBV9743 9743-019 2017.09.22 1lYear
e AFS33-18002650-
Pre-amplifier R&S 30-8P-44 SEL0080 2017.09.22 lYear
Base station Agilent E5515C GB44300243 2017.09.22 1 Year
Temperature Terchy MHQ 120 2017.09.22 1Year
controller
Power divider Anritsu K240C 020346 2017.09.22 1 Year
Signal Generator HP 83732B VS3449051 2017.09.22 1 Year
L.L.S.N.#1 Schwarzbeck NSLK8126 8126466 2017.09.22 1Year
LisN#z  |ROMPRESCAW! gnyane 101043 2017.09.22 | 1 Year
20db Attenuator ICPROBING IATS1 82347 2017.09.22 1 Year
18-40Hom —11g 460G antenna|  Sas-574 571 2018-3-15 | 2021-03-18

Antenna
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4.1

Test results and Measurement Data

Antenna requirement

Standard requirement: | FCC Partl5 C Section 15.203 /247(c)

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 unigue 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(c) (1)(i) requirement:
(i) Systems operating in the 2400-2483.5 MHz band that is used exclusively for fixed. Point-to-point

operations may employ transmitting antennas with directional gain greater than 6dBi provided the
maximum conducted output power of the intentional radiator is reduced by 1 dB for every 3 dB that the

directional gain of the antenna exceeds 6dBi.

E.U.T Antenna:

The antenna is PIFA antenna, the best case gain of the antenna is 1.49dBi
i . S e BT Antenna

15 16 17 18

11 12 13 14

|

&
=
b
o
=
23
Ed
&3
g
a
2
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2
3
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4.2 Conducted Emissions

Test Requirement: FCC Partl15 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
40cm 80cm
AUX AC power
Equipment E.U.T
EMI
Receiver
Test table/Insulation plane
Remark
F U T Egupmant Under Test
LISN L ing impedence Stabiizaliion Netwoik
Teat (able haight=0 &
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 C63.10:2009 on conducted measurement.

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass
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. Measurement data

Line:
Conducted Emission Measurement
File :LT50 2# Data #9 Date: 2018-1-27 Time: 9:08:30
80.0 dBuV
70
\ FCC Part 15 CLASS B QP
60
I
FCC Part 15 CLASS B AY
50
. I
1
40
3 6
Va! ' £
30 o Wb gt m‘%«k WWW
.,
",
i,
20 I1.1.|M,-m“"""'W\\.ﬂ' Pl L PN peak
"W, » 1) A‘ v~ )
! \-,,-‘ b J V\‘M"*M\,‘ o~
10 "W Mave
0.0
0.150 05 (MHz) 5 30.000
Reading Correct Measure- )
No. Mk.  Freq. Level Factor ~ment Limit Margin
MHz dBuv dB dBuv dBuV dB Detector Comment
1 0.1500 41.07 973 50.80 66.00 -15.20 QP
2 0.1500 27.25 9.73 36.98 56.00 -19.02 AVG
3 0.2460 41.64 9.76 51.40 61.89 -10.49 peak
4 0.7830 34.40 9.80 44.20 56.00 -11.80 peak
5 2.4360 25.23 9.97 35.20 56.00 -20.80 peak
6 3.9090 23.97 10.11 34.08 56.00 -21.92 peak
7 9.1950 22.79 10.32 33.11 60.00 -26.89 peak
*Maximum data  x:Over limit l.over margin

Note: Measurement=Reading Level+Correc Factor.

Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable



Page 14 of 35 Report No.: T1880174 03

Neutral:
Conducted Emission Measurement
File :LT50 2# Data :#10 Date: 2018-1-27 Time: 9:11:26
80.0 dBuv
70
FCC Part 15 CLASS B QP
60 |
2
FCC Part 15 CLASS B AV
50
40
JI. \1 A
PR (L 3
a0 ‘FP\J "W,Mx.,ﬂ"w“‘v"'w“ e wh“'“w 4
Mg
20 M‘\M_h Wpeak
uﬁ_‘v o
‘H"‘\.m"""-dH \ﬁ\y Ty
10 W Ylave
0.0
0.150 0.5 {MHz) 5 30.000
Reading Correct Measure- ]
No. Mk.  Freq. Level Factor ment Limit  Margin
MHz dBuV dB dBuV dBuVv dB Detector Comment

1 0.1530 45.90 9.73 55.63 65.84 -10.21 peak
2 - 0.2280 43.48 9.75 53.23 62.52 -9.29 peak
3 0.8480 34.60 9.83 44.43 56.00 -11.57 peak
4 2.8500 27.55 10.03 37.58 56.00 -18.42 peak
5
6

5.5560  25.89 10.23 36.12 60.00 -23.88 peak
19.2240 19.84 10.49 30.33 60.00 -29.67 peak

*Maximum data  x:Over limit  l:over margin

Note: Measurement=Reading Level+Correc Factor. Factor=(LISN or ISN or PLC or Current Probe)Factor+Cable
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4.3 Conducted Output Power

Test Requirement:

FCC Part15 C Section 15.247 (b)(3)

Test Method:

ANSI C63.10:2013 and KDB558074 D01 DTS Meas Guidance V04

Limit: 30dBm
Test setup: Spectrum Analyzer
o |
Fa o o |
e o |
= ==t E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Measurement Data

Test channel Peak Output Power (dBm) Limit(dBm) Result
Lowest 1.594
Middle 1.759 30.00 Pass
Highest 0.350
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Test plot as follows:

Agilent Spectrum dnakyzer - Swept Sk

Center Freq 2.402000000 GHz

HO: Fast
F Gain:Lowr

Ref Offset 1 dB
Ref 20.00 dBm

——

Center 2.402000 GHz

#VBW 6.0 MHz

Agilems Spectrum Anaiyzs

Center Freq 2.440000000 GHz
PHO: Fast Ly
F Gain:Lowr

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.440000 GHz

#VBW 6.0 MHz

Agilont Spocirum Analyzor - Swopt SK
Center Freq 2.480000000 GHz

NO: Fast

IFGain:Low

Ref Offset 1 dB
Ref 20.00 dBm

Center 2.480000 GHz

#VBW 6.0 MHz

W Trig: Fres Run

e Trig: Fres Run

Avg Type:Log-Pr Frequency
Avg|Hold> 1001100
#hczen: 40 8

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

Lowest channel

Avg Type:Log-Pr
Avg|Hold=> 10000

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

STATUS,

Middle channel

Trace/Detector

Avg Type: Log-Pur
AvglHold> 1001100
#htten: 40 dB:

Span 10.00 MHz|
Sweep 1.000 ms (1001 pts)

Highest channel

szlu:lTr-z.
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4.4 Channel Bandwidth

Test Requirement: FCC Partl15 C Section 15.247 (a)(2)
Test Method: ANSI C63.10:2013 and KDB558074 D01 DTS Meas Guidance V04
Limit: >500KHz
Test setup: Spectrum Analyzer
OoOoOd
A~ | OOO
OoOod
= S E.U.T
|
Non-Conducted Table
Ground Reference Plane
Test Instruments: Refer to section 6.0 for details
Test mode: Refer to section 5.2 for details
Test results: Pass

Measurement Data

Test channel Chann((all/lBHzi?dmdth Limit(KHz) Result
Lowest 0.6503
Middle 0.6533 >500 Pass
Highest 0.6519
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Test plot as follows:

Agilent Spoctrum Analyzer - Occupiod BW.
Center Freq 2.402000000 GHz
AFGantow

Ref Offset 1 dB.
Ref 20.00 dBm

Center 2.402 GHz
#Res BW 30 kHz
Occupied Bandwidth
1.0670 MHz
5.724 kHz
650.3 kHz

Transmit Freq Error
x dB Bandwidth

Genter Freq: 2440000000 GHz
T AvglHold>10/10

Ref Offset 1 dB.
Ref 20.00 dBm

#Res BW 30 kHz
Occupied Bandwidth
1.0659 MHz
5.376 kHz
653.3 kHz

Transmit Freq Error
x dB Bandwidth

Genter Freq: 2402000000 GHz
AvglHold>10/10

#VBW 100 kHz

Total Power

OBW Power
x dB

#VBW 100 kHz

Total Power

OBW Power
x dB

Ll 065129 AM M 30, 20
Radis Std: None Trace/Detector

Radio Device: BTS

Span 3 MHz|
Sweep 3.2 ms

8.14 dBm

99.00 %

9:95 10AM Ma 30, 2018

Radio Std: Hone Trace/Detector

Radio Device: BTS

Span 3 MHz|
Sweep 3.2 ms

8.13 dBm

99.00 %

D STATUS,

Middle channel

00555044 1 3, 2018
Center Freq; 2480000000 GHz Radio Std: None Trace/Detector
] Avg|Hold>10/10

Radio Device: BTS

Ref Offset 1 d8.
Ref 20.00 dBm

Span 3 MHz|

#Res BW 30 kHz #VBW 100 kHz Sweep 3.2 ms

Occupied Bandwidth Total Power 6.91dBm
1.0678 MHz
5.445 kHz

651.9 kHz

OBW Power
x dB

99.00 %

Transmit Freq Error
x dB Bandwidth

= TATUS,

Highest channel
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4.5 Power Spectral Density

Test Requirement:

FCC Part15 C Section 15.247 (e)

Test Method:

ANSI C63.10:2013 and KDB558074 D01 DTS Meas Guidance V04

Limit: 8dBm/3kHz
Test setup: Spectrum Analyzer
o |
/\\ o |
e o |
= ==t E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments:

Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details
Test results: Pass
Measurement Data
Test channel Power Spectral Density Limit(dBm/3kHz) Result
(dBm)
Lowest -13.804
Middle -13.558 8.00 Pass
Highest -14.949
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Test plot as follows:

Agilent Spectrum Analyzer - Swept SA

I + NSE, LicH 100530 AM Mar 30, 2018 =

Center Freq 2.402000000 GHz Avg Type: Log-Par requency
FHO: Wide Ly Ava|Hold: 5TH0D

IFGain:Low

Ri fset 1 dB
Ref 20.00 dBm

Center 2.4020000 GHz Span 1.200 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 126.5ms (1001 pts)

Agilent Spectrum dnakyzer - Swept Sk

Center Freq 2.440000000 GHz ) Avg Type: Log Pur Frequency
P

NO: Wide g T Ava[Hold: B5H0D
IF Gain:Low B
Ref Offset 1 dB 'z
Ref 20.00 dBm

Center Freq
2.440000000 GHz|
StartFreq|
433400000 GHz
StopFreq
440600000 GHz

CF Step|
120.000 kHz
Man
Freq Offset|

0 Hz|

Center 2.4400000 GHz Span 1.200 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 126.5ms (1001 pts)

jusc B STATUS,

Middle channel

Agilont Spocirum Analyzor - Swopt SK
.. LUH0650.4M Mar 30, 2015

Center Freq 2. Jivg Type: Log-Par Frequency

PHO: Wide Ly 1rig: Fres Run Avg|Hold: 331100 -
IFGain:Low #hAtten: 40 dB
Ref Offset 1 dB 4
Ref 20.00 dBm
Center Freq
2480000000 GHz

Center 2.4800000 GHz Span 1.200 MHz|
#Res BW 3.0 kHz #VBW 10 kHz Sweep 126.5ms (1001 pts)

usc B STATUS.

Highest channel
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4.6 Band edges
4.6.1 Conducted Emission Method

Test Requirement: FCC Partl5 C Section 15.247 (d)

Test Method: ANSI C63.10:2013 and KDB558074 D01 DTS Meas Guidance V04

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 e f |
Aw | OO
(o
= [ e

oo E.U.T

Vi

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass

Test plot as follows:

Agilent Spectrum Analyzer - Swept 5A Agflent Spectrum Analyzer - Swept 5A

Fraquency

‘Start Freq 2.310000000 GHz Avg Type: Log-Per
! Trig: Free Run AvglHold>100/100
#asen: 40 dB

Start Freq 2.475000000 GHz Avg Type: Log-Par
THO: " Trig: Free Run AvglHold> 1001100
IFGa #ixten: 40 dB

Ref Offset 1 dB

Ref 20.00 dBm

Ref Offset 1 dB
Ref 20.00 dBm

Stop 2.41000 GHz|
Sweep 9.600 ms (1001 pts)

FUNCTION | FUNCTIONWADTH

Stop 2.55000 GHz|
Sweep 7.200 ms {1001 pts)

FUNCTION | FUNCTION Wi TH

Tmane, - Msc [
Lowest channel Highest channel




Page 22 of 35 Report No.: T1880174 03

4.6.2 Radiated Emission Method

Test Requirement: FCC Partl15 C Section 15.209 and 15.205

Test Method: ANSI C63.10:2013

Test Frequency Range: All of the restrict bands were tested, only the worst band’s (2310MHz to

2500MHz) data was showed.

Test site: Measurement Distance: 3m

Receiver setup:

Frequency Detector RBW VBW Value

Above 1GHz

Peak 1MHz 3MHz Peak
RMS 1MHz 3MHz Average

Limit:

Frequency Limit (dBuV/m @3m) Value

54.00 Average

Above 1GHz 74.00 Peak

Test setup:

[
Test Antenna«

<Im ... 4m >v|

Tum Table« -

| Receiver: H Preamplifier+

Test Procedure: 1.

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.

. 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 O 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.

. The radiation measurements are performed in X, Y, Z axis positioning.

And found the X axis positioning which it is worse case, only the test
worst case mode is recorded in the report.

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass
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Measurement data:
Remark: The pre-test were performed on lowest, middle and highest frequencies, only the worst case’s
(lowest and highest frequencies) data was showed.

‘ Test channel: ’ Lowest
Peak value:
Read Antenna Cable Preamp oo Over
Frequency Level Limit Line o o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuV/m) Limit Polarization
(dBuv) (dB/m) (dB) (dB) (dB)
2390.00 45.67 27.59 5.38 30.18 48.46 74.00 -25.54 Horizontal
2400.00 51.00 27.58 5.39 30.18 53.79 74.00 -20.21 Horizontal
2390.00 46.35 27.59 5.38 30.18 49.14 74.00 -24.86 Vertical
2400.00 50.73 27.58 5.39 30.18 53.52 74.00 -20.48 Vertical
Average value:
Read Antenna Cable Preamp Lo Over
Frequency Level Limit Line o o
(MH2) Level Factor Loss Factor (dBuv/m) | (dBuv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2390.00 35.39 27.59 5.38 30.18 38.18 54.00 -15.82 Horizontal
2400.00 37.46 27.58 5.39 30.18 40.25 54.00 -13.75 Horizontal
2390.00 35.75 27.59 5.38 30.18 38.54 54.00 -15.46 Vertical
2400.00 37.74 27.58 5.39 30.18 40.53 54.00 -13.47 Vertical
‘ Test channel; ‘ Highest
Peak value:
Read Antenna Cable Preamp oo Over
Frequency Level Limit Line S o
(MHz) Level Factor Loss Factor @Buv/m) | (@Buv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2483.50 48.13 27.53 5.47 29.93 51.20 74.00 -22.80 Horizontal
2500.00 46.62 27.55 5.49 29.93 49.73 74.00 -24.27 Horizontal
2483.50 49.96 27.53 5.47 29.93 53.03 74.00 -20.97 Vertical
2500.00 48.00 27.55 5.49 29.93 51.11 74.00 -22.89 Vertical
Average value:
Read Antenna Cable Preamp oo Over
Frequency Level Limit Line S N
(MHz) Level Factor Loss Factor @Buv/im) | (@Buv/m) Limit Polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
2483.50 38.30 27.53 5.47 29.93 41.37 54.00 -12.63 Horizontal
2500.00 35.83 27.55 5.49 29.93 38.94 54.00 -15.06 Horizontal
2483.50 39.74 27.53 5.47 29.93 42.81 54.00 -11.19 Vertical
2500.00 36.63 27.55 5.49 29.93 39.74 54.00 -14.26 Vertical
Remark:

1. Final Level =Receiver Read level + Antenna Factor + Cable Loss — Preamplifier Factor
2. The emission levels of other frequencies are very lower than the limit and not show in test report.
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4.7 Spurious Emission
4.7.1 Conducted Emission Method

Test Requirement: FCC Partl5 C Section 15.247 (d)
Test Method: ANSI C63.10:2013 and KDB558074 D01 DTS Meas Guidance V04
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 |
At oo

OO
= (e |

oo E.U.T

Non-Conducted Table

Ground Reference Plane

Test Instruments: Refer to section 6.0 for details

Test mode: Refer to section 5.2 for details

Test results: Pass
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Test plot as follows:
Lowest channel

A Spoctrum Anaiyzas Swopd
‘Start Freq 30.000000 MHz g Type: Log-Par Frequency
AvglHard: 100

PHO; Fast
IFGain:Low

W Trig: Fres Run
' dhiten: 40 4B

Ref Offset 1 dB
Ref 20.00 dBm

™ I
ors i A

| it A4S

Start 30 MHz
#Res BW 100 kHz

b et

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)]

Middle channel

1 Spoctrum Analyzes - Swopt

‘Start Freq 30.000000 MHz

Ref Offset 1 dB
Ref 20.00 dBm

Start 30 MHz
#Res BW 100 kHz

30MHz~25GHz

Avg Type: Log-Pur Freguency
PHO: fast e Trig: Fres Run AvglHeld: 121100
IFGain:Low #hAtten: 40 dB

GHz|
StartFreq
30,000000 MHz
StopFreq
25,000000000 GHz|

CF Step|
2497000000 GHz |

"
e
ettt il s Man

FreqOffset|
0Hz

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)]

Highest channel

1 Spoctrum Analyzes - Swopt

‘Start Freq 30.000000 MHz

Ref Offset 1 dB
Ref 20.00 dBm

AN i ettt s eyt Mo

Start 30 MHz
#Res BW 100 kHz

30MHz~25GHz

Avg Type: Log-Par Fraquency
101100

W Trig: Fres Run AvglHo
' dhiten: 40 4B

PHO; Fast
IFGain:Low

‘CenterFreq|
G

StartFreq

30000000 MHz|
G

Hz|
Hz|

StopFreq
25000000000

CF Step|
2497000000 GHz |
Man|

T
pr
1 VA e !

FreqOffset|
0Hz

Stop 25.00 GHz

#VBW 300 kHz Sweep 2.386 s (1001 pts)]

30MHz~25GHz
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4.7.2 Radiated Emission Method

Test Requirement:

FCC Partl5 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 Value
30MHz-1GHz | Quasi-peak | 120KHz | 300KHz Quasi-peak
Peak 1MHz 3MHz Peak
Above 1GHz
RMS 1MHz 3MHz Average
Limit: Frequency Limit (dBuV/m @3m) Value
30MHz-88MHz 40.00 Quasi-peak
88MHz-216MHz 43.50 Quasi-peak
216MHz-960MHz 46.00 Quasi-peak
960MHz-1GHz 54.00 Quasi-peak
54.00 Average
Above 1GHz
74.00 Peak
Test setup: Below 1GHz

< 3m >«

, '
e e »
Test Antennas

o

<lm . 4m>v}

'
A

Receiver H Prea.mp].iﬁer«'}/

Turmn Tables

'
< 80cm =4
y

'
L4

=

Above 1GHz

-
Test Antenna-

< Im
Tum Table+ -

A

<150¢m >,

= | Receivery H Preamplifierv

Test Procedure:

1. 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.
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The table was rotated 360 degrees to determine the position of the
highest radiation.

2. 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.

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.

7. The radiation measurements are performed in X, Y, Z axis positioning.
And found the Y axis positioning which it is worse case, only the test
worst case mode is recorded in the report.

Test Instruments:

Refer to section 6.0 for details

Test mode:

Refer to section 5.2 for details

Test results:

Pass

Remark:

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:
Radiated Emission Measurement
File :2018 Data :#4 Date: 2018/1/27 Time: 16:23:04
70.0 dBuV/m
60
FCC Parit 15 Class B Radiation
50 (
I
40 |
4
30 1 5 3 5
; ;;M
- W W
10
0
-10
30.000 40 50 60 70 80 (MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuV dB dBuV/m dBuV/m dB Detector cm degree Comment
1 40.4172 12.36 14.18 26.54 40.00 -13.46 peak
2 49.1865 12.54 13.65 26.19 40.00 -13.81 peak
3 74.9191 16.24 10.18 26.42 40.00 -13.58 peak
4 * 139.8508 19.72 13.82 33.54 4350 -9.96 peak
5 191.7450 15.15 10.82 2597 4350 -17.53 peak
6 531.9635 7.20 18.17 2537 46.00 -20.63 peak

Note:1. *:Maximum data; x:Over limit; |:over margin.
2.Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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Radiated Emission Measurement

Data :#3

Date: 2018/1/27 Time: 16:20:16

Horizontal:
File :2018
700 dBuV/m
60
50
40

30

FCC Part 15 Class B Radiation

NG

20 W

10

0

-10

30000 40 5 60 70 (MHz) 300 400 500 600 700  1000.000
No. Mk. Freq. Reading Correct Measure- Limit Margin Antenna Table
Level Factor ment Height Degree
MHz dBuv dB dBuV/m dBuV/m dB Detector cm degree Comment

1 40.9881 8.03 14.11 22.14 40.00 -17.86 peak

2 * 76.7808 15.33 9.93 25.26 40.00 -14.74 peak

3 139.3613 9.84 13.79 23.63 43.50 -19.87 peak

4 162.6106 8.56 14.37 22.93 4350 -20.57 peak

5 303.5437 8.71 13.54 22.25 46.00 -23.75 peak

6 535.7073 474 18.19 22.93 46.00 -23.07 peak

Note:1. *:Maximum data; x:Over limit; |:over margin.

2 Measurement=Reading Level+Correct Factor; Correct Factor=Antenna Factor+Cable Loss.
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B Above 1GHz

‘ Test channel: | Lowest
Peak value:
Read Antenna Cable Preamp oo Over
Frequency Level Limit Line . o
(MH2) Level Factor Loss Factor @Buv/im) | (dBuV/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4804.00 37.80 31.78 8.6 32.09 46.09 74.00 -27.91 Vertical
7206.00 32.59 36.15 11.65 32 48.39 74.00 -25.61 Vertical
9608.00 31.76 37.95 14.14 31.62 52.23 74.00 -21.77 Vertical
12010.00 * 74.00 Vertical
14412.00 * 74.00 Vertical
4804.00 42.86 31.78 8.6 32.09 51.15 74.00 -22.85 | Horizontal
7206.00 34.82 36.15 11.65 32 50.62 74.00 -23.38 | Horizontal
9608.00 31.28 37.95 14.14 31.62 51.75 74.00 -22.25 | Horizontal
12010.00 * 74.00 Horizontal
14412.00 * 74.00 Horizontal
Average value:
Read Antenna Cable Preamp S Over
Frequency Level Limit Line . o
(MH2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4804.00 26.71 31.78 8.6 32.09 35.00 54.00 -19.00 Vertical
7206.00 21.00 36.15 11.65 32 36.80 54.00 -17.20 Vertical
9608.00 19.63 37.95 14.14 31.62 40.10 54.00 -13.90 Vertical
12010.00 * 54.00 Vertical
14412.00 * 54.00 Vertical
4804.00 30.57 31.78 8.6 32.09 38.86 54.00 -15.14 | Horizontal
7206.00 23.03 36.15 11.65 32 38.83 54.00 -15.17 | Horizontal
9608.00 19.80 37.95 14.14 31.62 40.27 54.00 -13.73 | Horizontal
12010.00 * 54.00 Horizontal
14412.00 * 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.
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‘ Test channel: ’ Middle
Peak value:
Frequenc Read Antenna Cable Preamp Level Limit Line Over
(I\(jIHz) y Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4880.00 37.53 31.78 8.6 32.09 45.82 74.00 -28.18 Vertical
7320.00 32.16 36.15 11.65 32 47.96 74.00 -26.04 Vertical
9760.00 31.93 37.95 14.14 31.62 52.40 74.00 -21.60 Vertical
12200.00 * 74.00 Vertical
14640.00 * 74.00 Vertical
4880.00 42.37 31.78 8.6 32.09 50.66 74.00 -23.34 | Horizontal
7320.00 33.64 36.15 11.65 32 49.44 74.00 -24.56 | Horizontal
9760.00 31.47 37.95 14.14 31.62 51.94 74.00 -22.06 | Horizontal
12200.00 * 74.00 Horizontal
14640.00 * 74.00 Horizontal
Average value:
Read Antenna Cable Preamp A Over
Frequency Level Limit Line L o
(MH2) Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4880.00 26.25 31.78 8.6 32.09 34.54 54.00 -19.46 Vertical
7320.00 21.24 36.15 11.65 32 37.04 54.00 -16.96 Vertical
9760.00 20.12 37.95 14.14 31.62 40.59 54.00 -13.41 Vertical
12200.00 * 54.00 Vertical
14640.00 * 54.00 Vertical
4880.00 31.00 31.78 8.6 32.09 39.29 54.00 -14.71 | Horizontal
7320.00 22.89 36.15 11.65 32 38.69 54.00 -15.31 | Horizontal
9760.00 20.12 37.95 14.14 31.62 40.59 54.00 -13.41 | Horizontal
12200.00 * 54.00 Horizontal
14640.00 * 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.
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‘ Test channel: ’ Highest
Peak value:
Read Antenna Cable Preamp ST Over
Frequency Level Limit Line L o
(MHz2) Level Factor Loss Factor (@Buv/m) | (dBuv/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4960.00 38.21 31.78 8.6 32.09 46.50 74.00 -27.50 Vertical
7440.00 32.63 36.15 11.65 32 48.43 74.00 -25.57 Vertical
9920.00 32.19 37.95 14.14 31.62 52.66 74.00 -21.34 Vertical
12400.00 * 74.00 Vertical
14880.00 * 74.00 Vertical
4960.00 42.38 31.78 8.6 32.09 50.67 74.00 -23.33 | Horizontal
7440.00 34.66 36.15 11.65 32 50.46 74.00 -23.54 | Horizontal
9920.00 31.85 37.95 14.14 31.62 52.32 74.00 -21.68 | Horizontal
12400.00 * 74.00 Horizontal
14880.00 * 74.00 Horizontal
Average value:
Frequenc Read Antenna Cable Preamp Level Limit Line Over
(I\(jIHz) y Level Factor Loss Factor (dBuV/m) | (dBuV/m) Limit | polarization
(dBuVv) (dB/m) (dB) (dB) (dB)
4960.00 26.63 31.78 8.6 32.09 34.92 54.00 -19.08 Vertical
7440.00 20.65 36.15 11.65 32 36.45 54.00 -17.55 Vertical
9920.00 19.42 37.95 14.14 31.62 39.89 54.00 -14.11 Vertical
12400.00 * 54.00 Vertical
14880.00 * 54.00 Vertical
4960.00 31.01 31.78 8.6 32.09 39.30 54.00 -14.70 | Horizontal
7440.00 23.38 36.15 11.65 32 39.18 54.00 -14.82 | Horizontal
9920.00 19.69 37.95 14.14 31.62 40.16 54.00 -13.84 | 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.
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5 Test Setup Photo

Radiated Emission




Page 34 of 35 Report No.: T1880174 03

Conducted Emission
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6 EUT Constructional Details
Please refer to report T1880174 01.



