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Summary of Test Result

Report Ref Std. Result

Test Items Remark
Clause Clause (PASS/FAIL)
LP0002
3.1 Number of Channels Pass -
4.8.1.4 (1)
LP0002 . .
3.2 Hopping Channel Separation Pass -
4.8.1.4 (1)
LP0002
3.3 Dwell Time of Each Channel Pass -
4.8.1.4 (1)
LP0002
3.4 20dB Bandwidth Pass -
4.8.1.4 (1)
34 - 99% Occupied Bandwidth Reporting Only -
LP0002
4.8.1.1 (1)(A
35 (1A Output Power Pass -
4.8.1.1 (1)(B)
4.8.1.1 (2)
LP0002
. B E P -
3.6 4813 Conducted Band Edges ass
LP0002 . -
3.7 Conducted Spurious Emission Pass -
4.8.1.3
Under limit
LP0002 Radiated Band Edges and
3.8 . . - Pass 3.30 dB at
48.1.3 Radiated Spurious Emission
929.300 MHz
LP0002 Under limit
3.9 o1 Receiver Radiated Emission Pass 6.45 dB at
' 156.900 MHz
LP0002 Under limit
3.10 23 AC Conducted Emission Pass 3.16 dB at
' 19.235MHz
LP0002 .
311 Antenna Requirement Pass -
4.8.1.2

Declaration of Conformity:

The test results with all measurement uncertainty excluded are presented in accordance with the
regulation limits or requirements declared by manufacturers.

Comments and Explanations:

The declared of product specification for EUT presented in the report are provided by the
manufacturer, and the manufacturer takes all the responsibilities for the accuracy of product
specification.

Reviewed by: Wii Chang
Report Producer: Maggie Chiang
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Report No

. TR921127

1 General Description

1.1

Product Feature of EqQuipment Under Test

Product Feature

Equipment PRSI 2

Brand Name Zebra

Model Name DS9908R

EUT supports Radios application UHF RFID

HW Version DV1

SW Version N10

MFD 08MAR19

EUT Stage Engineering Sample

Remark: The above EUT's information was declared by manufacturer.

Specification of Accessories

Shielded USB Cable with Brand Name Zebra Part Number |CBA-U30-S15ZBR
Series A Connector

Coiled RS232 Cable Brand Name Zebra Part Number [CBA-R06-C20PAR
AC Power Supply Brand Name Zebra Part Number |PWR-WUA5V4W0US

TEL : 886-3-327-3456
FAX : 886-3-328-4978

Report Template No.: BU5-TRO002UHF Version 2.1
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1.2 Product Specification of Equipment Under Test

Standards-related Product Specification
Tx/Rx Frequency Range 922.25 MHz ~ 927.75 MHz

Number of Channels 12

Conducted power from antenna side:
Maximum Output Power to Antenna |<Horizontal>: 24.30 dBm (0.2692 W)
<Vertical>: 24.37 dBm (0.2735 W)

<Horizontal>: 0.070 MHz
<Vertical>: 0.070 MHz

<Horizontal>: 0.068 MHz
<Vertical>: 0.068 MHz

<Horizontal>: Dipole Antenna with gain 0.41 dBi
<Vertical>: Monopole Antenna with gain -0.36 dBi

20dB Bandwidth

99% Occupied Bandwidth

Antenna Type / Gain

Type of Modulation ASK

1.3 Modification of EUT

No modifications are made to the EUT during all test items.

1.4 Testing Location

Test Site SPORTON INTERNATIONAL INC.

No.52, Huaya 1st Rd., Guishan Dist.,
Taoyuan City, Taiwan (R.O.C.)

TEL: +886-3-327-3456

FAX: +886-3-328-4978

Test Site Location

Sporton Site No.
THO5-HY COO05-HY 03CHO7-HY

Test Site No.

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW1190

1.5 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the
following standards:NCC LP0002 (2018-01-10)

+ FCC Part 15 Subpart C §15.247

+ FCC KDB Publication No. 558074 D01 DTS Meas. Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

+ ANSI C63.10-2013

Remark: All test items were verified and recorded according to the standards and without any deviation
during the test.
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel ('I:\;quz) Channel (F'\;i;l')
0 922.25 7 925.75
1 922.75 8 926.25
2 923.25 9 926.75
922.25-927.75 MHz 3 923.75 10 927.25
4 924.25 11 927.75
5 924.75
6 925.25
TEL : 886-3-327-3456 Page Number : 70f54
FAX : 886-3-328-4978 Issued Date : Apr. 26, 2019
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2.2 Test Mode

a. The EUT has been associated with peripherals and configuration operated in a manner tended to
maximize its emission characteristics in a typical application. Frequency range investigated:

conduction emission (150 kHz to 30 MHz), radiation emission (9 kHz to the 10th harmonic of the

highest fundamental frequency or to 40 GHz, whichever is lower).

b. AC power line Conducted Emission was tested under maximum output power.

The following summary table is showing all test modes to demonstrate in compliance with the standard.

Summary table of Test Cases
Test Item UHF RFID
<Horizontal>
Mode 1: UHF RFID Tx CHOO_922.25 MHz
Mode 2: UHF RFID Tx CHO5_924.75 MHz
Conducted | Mode 3: UHF RFID Tx CH11_927.75 MHz
Test Cases | <Vertical>
Mode 1: UHF RFID Tx CHOO_922.25 MHz
Mode 2: UHF RFID Tx CHO5_924.75 MHz
Mode 3: UHF RFID Tx CH11 _927.75 MHz
<Horizontal>
Mode 1: UHF RFID Tx CHOO_922.25 MHz
Radiated )
<Vertical>
Test Cases
Mode 1: UHF RFID Tx CHOO_922.25 MHz
Mode 2: UHF RFID Tx CH11 927.75 MHz
c Mode 1: RFID on + EUT (Digital Scanner) Scan + PWR-WUA5V4WO0US +
A
CBA-R06-C20PAR (Data Link with PC)
Conducted . )
Mode 2: RFID on + EUT (Digital Scanner) Scan + CBA-U30-S15ZBR (Data Link
Emission
with PC)
Receiver
Radiated Mode 1: UHF RFID Idle
Emission
Remark: Data Linking with PC means data application transferred mode between EUT and PC.
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2.3 Connection Diagram of Test System

<UHF RFID Tx Mode>

110Vac/e0Hz
EUT
[AC Power Supply)
EUT
(USB Cable)
EUT
[Shielded USB
Cable with Series
A Connector)
EUT
<UHF RFID Rx Mode>
110Vac/e0Hz
EUT
{AC Power Supply)
EUT
(USEB Cable)
EUT
[Shielded USB EUT
Cable with Series
A Connector)
TEL : 886-3-327-3456 Page Number : 90of 54
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<AC Conducted Emissions with Adapter>

110Vaci60H z
(Adapter)

L]

110Vac60Hz

(Adapter)

110Vac/60H z
EUT
(AC Power Supply)

(Coiled RS232 Cable)
EUT
WLAN AP LCD Monitor EUT
PC
1
RFID tag/Barcode
M iPod
Keyboard ouse
<AC Conducted Emissions with PC>
110Vac60H z 110Vag'60H z
(Adapter) (Adapter) EUT
(Shielded USB Cable with
Senes A Connector)
EUT
WLAN AP LCD Monitor
FC 1]
e RFID tag/Barcode
Mouse iPod
Keyboard .
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2.4 Support Unit used in test configuration and system

Item |Equipment  |Trade Name |Model Name |FCC ID Data Cable Power Cord

1. |WLANAP NETCEAR R70000 PY313200233 N/A Unshielded, 1.8 m
2. [iPod Apple A1285 FCC DoC Shielded, 1.0m N/A

3 PC Lenovo P320 FCC DoC N/A Unshielded, 1.2 m
4 LCD Monitor |DELL U2410 FCC DoC Shielded, 1.6 m Unshielded, 1.8 m
5. |Mouse DELL UAV-DELS8 FCC DoC Unshielded, 1.5m |N/A

6. |Keyboard Logitech K200 FCC DoC Shielded, 0.5 m N/A

7. |RFID Tag Zebra N/A FCC DoC N/A N/A

8. |Barcode N/A N/A N/A N/A N/A

2.5 EUT Operation Test Setup

The RF test items, utility “Tera Term or Putty” was installed in PC which was programmed in order to
make the EUT get into the engineering modes to provide channel selection, power level, data rate and

the application type and for continuous transmitting signals.

2.6 Measurement Results Explanation Example

For all conducted test items:

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor
between EUT conducted output port and spectrum analyzer. With the offset compensation, the

spectrum analyzer reading level is exactly the EUT RF output level.

Example:
The spectrum analyzer offset is derived from RF cable loss and attenuator factor.
Offset = RF cable loss + attenuator factor.

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=4.2+10=14.2 (dB)

TEL : 886-3-327-3456 Page Number : 11 of 54
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3 Test Result
3.1 Number of Channel Measurement

3.1.1Limits of Number of Hopping Frequency

Frequency hopping systems in the 902.30-927.75 MHz band shall use at least 25 channels.

3.1.2Measuring Instruments

See list of measuring equipment of this test report.

3.1.3Test Procedure

1. The testing follows ANSI C63.10-2013 clause 7.8.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = the frequency band of operation;
RBW = 300kHz; VBW > RBW, Sweep = auto; Detector function = peak; Trace = max hold.

6. The number of hopping frequency used is defined as the number of total channel.

7. Record the measurement data derived from spectrum analyzer.

3.1.4Test Setup

i

Spectrum Analyzer EUT

3.1.5Test Result of Number of Hopping Frequency

Test Mode : UHF Temperature : 21~25C

Test Engineer : [Tommy Lee Relative Humidity : |51~54%

Number of Hoppin Limits
ST Pass/Fail
(Channel) (Channel)
12 >12 Pass

TEL : 886-3-327-3456 Page Number 1 12 of 54
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<Horizontal>

Number of Hopping Channel Plot on Channel 00 - 49

Spectrum | n:v::

Ref Level 30.00 dBm Offset 11.40 dB @ RBW 300 kHz

o Att 30 dB @ SWT 1ms @ VBW 300 kHz
@ 1Pk Max

Mode Sweep

20 dBm

- Ja VaVWaN aVWaVi VaVa\laVWaV¥ i VaVa FaVWaV a)
/ VVVVUVYVVVVVNVYV \

0 dBm

]| \
] \

-30 dem K \
-40 dém
w-_J anﬂwuv’\ww
-50 dem
-60 dém

Start 918.0 MHz

691 pts Stop 930.0 MHz

—
H J Measuring... {UARLLLLD W6
Date: 16.APR.2019 09:43:05

Z

<Vertical>

Number of Hopping Channel Plot on Channel 00 - 49

Spectrum | n:v::

Ref Level 30.00 dBm Offset 11.40 dB @ RBW 300 kHz
o Att 30 dB @ SWT 1ms @ VBW 300 kHz
@ 1Pk Max

Mode Sweep

20 dém
{07 W Bl a Tl WaBaala ¥ nleWs s Fat

/ V VVIVVY VVIVVNVY \
0 dBm

-10 dem / \\
-20 dem
-30 dem

o ] \

-50 dem

-60 dém

Start 918.0 MHz

691 pts Stop 930.0 MHz

—
H J Measuring... {UARLLLLD W6
Date: 16.APR.2019 09:51:47

Z
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3.2 Hopping Channel Separation Measurement

3.2.1Limit of Hopping Channel Separation

Frequency hopping systems operating in the 902.30-927.75 MHz band may have hopping channel

carrier frequencies that are 20 dB bandwidth of the hopping channel, whichever is greater.

3.2.2Measuring Instruments

See list of measuring equipment of this test report.

3.2.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.2.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings:
Span = wide enough to capture the peaks of two adjacent channels;
RBW = 300kHz; VBW > RBW, Sweep = auto; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.2.4Test Setup

Spectrum Analyzer EUT
TEL : 886-3-327-3456 Page Number 1 14 of 54
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3.2.5Test Result of Hopping Channel Separation

Test Mode : UHF Temperature : 21~25C
Test Engineer : |Tommy Lee Relative Humidity : |51~54%
<Horizontal>
Hopping Channel Hopping Channel
Mod NTX cH Freq. Separation Separation Pass/Fail
od. " | (MH2) Measurement Measurement assftal
(MHz) Limit (MHz)
UHFRFID| 1 0 922.25 0.501 0.0680 Pass
UHFRFID| 1 5 924.75 0.501 0.0695 Pass
UHFRFID| 1 11 | 927.75 0.499 0.0695 Pass
<Vertical>
Hopping Channel Hopping Channel
Mod T e Freq. Separation Separation Pass/Fail
0d. " | (MH2) Measurement Measurement assiral
(MHz) Limit (MHz)
UHFRFID| 1 922.25 0.499 0.0695 Pass
UHFRFID| 1 5 924.75 0.499 0.0680 Pass
UHFRFID| 1 11 | 927.75 0.499 0.0680 Pass
TEL : 886-3-327-3456 Page Number : 15 of 54
FAX : 886-3-328-4978 Issued Date : Apr. 26, 2019
Report Template No.: BU5-TRO002UHF Version 2.1 Report Version 101




NCC RADIO TEST REPORT

Report No

. TR921127

<Horizontal>

Channel Separation Plot on Channel 00

Spectrum |

&)

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 300 kHz
o Att 40 dB  SWT 6.2 ps VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

D2[1]
30 dem

M1[1]
M1

0.1

500.70 kHz|

23.24
D2 922.24960

20 dBm

3 dB|

dBm
MHz|

10 dBm

0dem

-10 dem

-20 dem

-30 dém

-40 dem

-50 dém

CF 922.5 MHz 691 pts

H J Measuring...

Date: 15.APR.2019 18:57:02

Channel Separation Plot on Channel 05

Spectrum |

Span 1.0 MHz

Z

&)

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 300 kHz
o Att 40 dB  SWT 6.2 ps VBW 300 kHz  Mode Auto FFT

@ 1Pk Max

D2[1]
30 dem

M1[1]

-0.06 dB|

500.70 kHz|

23.43 dBm|

D2 924.74960 MHz,

— |

20 dBm
/

|-

10 dém

0dem

-10 dem

-20 dem

-30 dém

-40 dem

-50 dém

CF 925.0 MHz 691 pts

Span 1.0 MHz

H J Measuring...

Z

Date: 15.APR.2019 19:01:23
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Channel Separation Plot on Channel 11

Spectrum |

&)

Ref Level 40.00 dBm

fo Att 40dB SWT

Offset 11.40 dB @ RBW 300 kHz

6.2 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

30 dem

D2[1]

20 dBm

M1[1]

0.11 dB|

499.30 kHz|
23.24 dBm|
927.75110 MHz

10 dBm

0dem

-10 dem

-20 dem

-30 dém

-40 dem

-50 dém

CF 928.0 MHz

691 pts

Span 1.0 MHz

It

J Measuring...

Date: 13.APR.2019 12:11:27

<Vertical>

Channel Separation Plot on Channel 00

Spectrum |

S —
QRN J

&)

Ref Level 40.00 dBm

fo Att 40dB SWT

Offset 11.40 d& @ RBW 300 kHz
6.2 ps

VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

30 dem

D2[1]

20 dBm

M1[1]

0.02 dB|

499.30 kHz|
23.14 dBm|
922.25110 MHz

10 dém

0dem

-10 dem

-20 dem

-30 dém

-40 dem

-50 dém

CF 922.5 MHz

691 pts

Span 1.0 MHz

It

Date: 15.APR.2019 19:18:24

—
J Measuring... ERARRENND W6

Z
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Channel Separation Plot on Channel 05

Spectrum |

&)

Ref Level 40.00 dBm
o Att 40 dB

Offset 11.40 dB @ RBW 300 kHz

SWT VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

30 dem

D1[1]

20 dBm

M1[1]

D1 92

0.04 dB|
499.30 kHz|
23.22 dBm|

4.75110 MHz|

10 dBm

0dem

-10 dem

-20 dem

-30 dém

-40 dem

-50 dém

CF 925.0 MHz

691 pts

Span 1.0 MHz

It

Date: 15.APR.2019 19:19:43

Channel Separation Plot on Channel 11

Spectrum |

J Measuring...

Z

&)

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 300 kHz

fo Att 40dB SWT 6.2 ps @ VBW 300 kHz

Mode Auto FFT

@ 1Pk Max

30 dem

D2[1]

M1[1]

499.30 kHz|

927.75110 MHz
| A M|

-0.08 dB|

23.73 dBm|

20 dBm
/

10 dém

0dem

-10 dem

-20 dem

-30 dém

-40 dem

-50 dém

CF 928.0 MHz

691 pts

Span

1.0 MHz

It

Date: 13.APR.2019 12:07:46

—
J Measuring... ERARRENND W6

Z
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3.3 Dwell Time Measurement

3.3.1Limit of Dwell Time

Frequency hopping systems, the average time of occupancy on any frequency each times shall be less
than or equal 0.4 seconds within a time period in seconds equal to the number of hopping channels

limit employed multiplied by 0.4.

3.3.2Measuring Instruments

See list of measuring equipment of this test report.

3.3.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.4.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Enable the EUT hopping function.

5. Use the following spectrum analyzer settings: Span = zero span, centered on a hopping channel;
RBW = 1 MHz; VBW > RBW; Sweep = as necessary to capture the entire dwell time per hopping
channel; Detector function = peak; Trace = max hold.

6. Measure and record the results in the test report.

3.3.4Test Setup

Spectrum Analyzer EUT
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3.3.5Test Result of Dwell Time
Test Mode : UHF Temperature : 21~25C
Test Engineer : |Tommy Lee Relative Humidity : |51~54%
<Horizontal>
Hops Over
Channel Packagg : Dwell Time Limits .
Mod. Number Transfer Time| Occupancy Pass/Fail
. (sec) (sec)
Rate (msec) Time (hops)
Nomal 12 26.09 2.00 0.05 0.4 Pass
<Vertical>
Hops Over
e Packagg . Dwell Time Limits .
Mod. Number |Transfer Time| Occupancy Pass/Fail
: (sec) (sec)
Rate (msec) Time (hops)
Nomal 12 20.29 2.00 0.04 0.4 Pass
TEL : 886-3-327-3456 Page Number 1 20 of 54
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<Horizontal>

Package Transfer Time Plot

Spectrum | n:v::
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 1 MHz
o Att 40 dB @ SWT 1s & VBW 1 MHz
SGL TRG:VID
@ 1Pk Max
D2[1] -0.01 dB|
26.09 ms
30 dBm M1[1] 13.32 dBm|
2.17ms
20 dBm
Ml
v D2
10 dgm
0 der
18-epm——]TRG -10.000 dBrm
-20 dBm ‘A‘
aoBm L atspalal b ety Lt ] bl b l""'( m \‘h APERTRANTINE I AE TIRR Y PR TRROTI 0 || UREAY VP
-40 dem
-50 dem
CF 922.25 MHz 691 pts 100.0 ms/
—
Read
)i ] cady  WHANNANND W y
Date: 16.APR.2019 11:10:16
Spectrum | n:v::
Ref Level 20.00 dBm Offset 11.40 dB @ RBW 100 kHz
o Att 20 dB @ SWT 6.45 @ VBW 300 kHz
SGL TRG:VID
@ 1Pk Max
10 dBm
0 dem
10 dem
20 dBm
30 dBm

[TRG -40.000 dBm

-70 dem
CF 922.25 MHz 32000 pts 24[].0 ms/
Jid ) Ready  WNNNNRRRD W6 y
Date: 16.APR.2019 13:17:48
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<Vertical>

Package Transfer Time Plot

Spectrum |

oo
v
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 1 MHz

o Att 40 dB @ SWT 1s & VBW 1 MHz
SGL TRG:VID

@ 1Pk Max

D2[1] -0.02 dB

20.29 ms
M1[1] 1.40 dBm

2.17ms
20 dBm

30 dBm

10 dem
Mipo
0 derm

H f TRG -10.000 dBr

-20"ten J
dB el TN Jiaclis AT

-40 dem

2 o abhtda st s gobcle ) ol B ALl AL sl A

PRI NS RN ST TV Y]

-50 dém

CF 922.25 MHz 691 pts

100.0 ms/
JU

—
] ready  WNNNNNNND W y
Date: 16.APR.2019 11:23:49

Spectrum |

oo
v
Ref Level 20.00 dBm Offset 11.40 dB @ RBW 100 kHz

o Att 20 dB @ SWT 6.4s @ VBW 300 kHz
SGL TRG:VID

@ 1Pk Max

10 dBm

dem

10 dem

20 dBm

30 dem

[TRG -40.000 dBm

S0 dBm

-70 dem

CF 922.25 MHz 32000 pts

640.0 ms/
JU

—
] ready  WNNNNNNED W y
Date: 16.APR.2019 11:37:13

Remark: Dwell Time(s) = Hops Over Occupancy Time (hops) x Package Transfer Time
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3.4 20dB and 99% Bandwidth Measurement
3.4.1Limit of 20dB and 99% Bandwidth

Reporting only

3.4.2Measuring Instruments

See list of measuring equipment of this test report.

3.4.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 6.9.2 and 6.9.3.

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

3. Set to the maximum power setting and enable the EUT transmit continuously.

4. Use the following spectrum analyzer settings for 20dB Bandwidth measurement.
Span = approximately 2 to 5 times the 20 dB bandwidth, centered on a hopping channel,
RBW > 1% of the 20 dB bandwidth; VBW > RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

5. Use the following spectrum analyzer settings for 99 % Bandwidth measurement.
Span = approximately 1.5 to 5 times the 99% bandwidth, centered on a hopping channel;
RBW > 1-5% of the 99% bandwidth; VBW > 3 * RBW; Sweep = auto; Detector function = peak;
Trace = max hold.

6. Measure and record the results in the test report.

3.4.4Test Setup

Spectrum Analyzer EUT
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3.4.5Test Result of 20dB Bandwidth

Test Mode : UHF

Temperature : 21~25C

Test Engineer : [Tommy Lee

Relative Humidity : |51~54%

<Horizontal>

Mod. NTx CH. Freq.(MHz) 20db BW (MHz) Pass/Fail
UHF RFID 1 0 922.25 0.068 Pass
UHF RFID 1 5 924.75 0.070 Pass
UHF RFID 1 11 927.75 0.070 Pass
<Vertical>
Mod. NTx CH. Freq.(MHz) 20db BW (MHz) Pass/Fail
UHF RFID 1 0 922.25 0.070 Pass
UHF RFID 1 5 924.75 0.068 Pass
UHF RFID 1 11 927.75 0.068 Pass
<Horizontal>
20 dB Bandwidth Plot on Channel 00
Spectrum | @
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz
jo Att 40 dB  SWT 1ms @ VBW 30 kHz Mode Sweep
@ 1Pk Max
D2[1] 0.44 dB|
68.00 kHz|
30 dBm M1[1] 3.84 dBm|
922.21530 MHz|
1 440 dBn /
20 dBm
ﬁf \
10 dBm !
mi "
D2 3.440 dBm ‘A;J» ;\
0 dBm l( Sl
-10 dem _4/ \ X
£
-20 dBm / \
[ \
-30 dBm ,L‘ \q“
-40 dBm —F7o I‘/‘J \/\\'
= /N‘A./'\ﬂ,.wv ,-_f*\f"‘v'\f o «W\wf’ ghens e AN o 1
50 dBm
CF 922.25 MHz 691 pts Span 1.0 MHz
j{ J Measuring... llllllll' [ %
Date: 15.APR.2019 17:20:03
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20 dB Bandwidth Plot on Channel 05

Spectrum | r.%:
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz
jo Att 40 dB  SWT 1ms @ VBW 30 kHz Mode Sweep
@ 1Pk Max
D2[1] -0.46 dB|
69.50 kHz
30 dBm mM1[1] 3.94 dBm
924.71530 MHz
D1 23.460 dBn
20 dBm (J \\
10 dBm
HJA [l
D2 3.460 dBm =
0 dBm /{J =
-10 dBm / \
-20 dem
-30 dem \q
-40 dBm
/\.,,\\”.«\
-50 dBm
CF 924.75 MHz 691 pts Span 1.0 MHz

It

—
J Measuring... Illllllll “

Date: 15.APR.2019 17:14:02

20 dB Bandwidth Plot on Channel 11

Z

Spectrum | r.%:
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz
jo Att 40 dB  SWT 1ms @ VBW 30 kHz Mode Sweep
@ 1Pk Max
D2[1] -0.38 dB|
69.50 kHz
30 dBm mM1[1] 4.06 dBm|
927.71530 MHz
D1 23.610 dBm
20 dém (, \\
10 dBm
FAR
D2 3.610 dBm '"
0 dBm jﬂ ‘\\
-10 dBm /j \
-20 dem
-30 dem \W\
-40 dBm M */‘/‘—\,\,_,,\/
WO el N\MV‘-’\M’\«M
-50 dBm
CF 927.75 MHz 691 pts Span 1.0 MHz

It

J

Date: 13.APR.2019 10:28:15

Measuring... Illllllll “ A
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<Vertical>

20 dB Bandwidth Plot on Channel 00

Spectrum |

&)

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz

D1 23.530 dBn

jo Att 40 dB  SWT 1ms @ VBW 30 kHz Mode Sweep
@ 1Pk Max
D2[1] -0.41 dB|
69.50 kHz
30 dBm mM1[1] 3.95 dBm)|

922.21530 MHz|

20 dBm

D2 3.530 dBmy

10 dBm {J \\
7
7

0dem

J |\

(1A

-30 dem /f \_,\\\/\
-40 dBm
P
-50 dBm
CF 922.25 MHz 691 pts Span 1.0 MHz
H J Measuring... EERRENLD 6 //I
Date: 15.APR.2019 18:18:56
20 dB Bandwidth Plot on Channel 05
Spectrum | r.%:
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz
jo Att 40 dB  SWT 1ms @ VBW 30 kHz Mode Sweep
@ 1Pk Max
D2[1] 0.32 dB
68.00 kHz
30 dBm M1[1] 3.84 dBm|
924.71530 MHz|
D1 23,400 dBn
20 dBm f// \\
10 dBm
”J‘ Lk;
D2 3.400 dBm 7 o
0 dBm j \
-10 dBm // \
-20 dem
-30 dem /\/u \\/\
-40 dem F S
-50 dBm
CF 924.75 MHz 691 pts Spa-n 1.0 MHz
)il | Measuring...  WUANNRRLD W6 y
Date: 15.APR.2019 17:36:03
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20 dB Bandwidth Plot on Channel 11

Spectrum | :%1

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz

jo Att 40 dB  SWT 1ms @ VBW 30 kHz Mode Sweep
@ 1Pk Max
D2[1] 0.49 dB|
68.00 kHz
30 dBm 11[1] 4.00 dBm|
927.71530 MHz|
D1 23.710 dBm
20 dBm

[
J

D2 3.710 dBm
0 dBm

J |\
[ 1\

-30 dem /\] \j\
-40 dem

L e
S M%WM
-50 dBm
CF 927.75 MHz 691 pts Span 1.0 MHz
—
]—[ J Measuring... {UARLLLLD W6 4
2

Date: 13.APR.2019 11:43:17
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3.4.6 Test Result of 99% Occupied Bandwidth

Test Mode : UHF Temperature : 21~25C
Test Engineer : |Tommy Lee Relative Humidity : |51~54%

<Horizontal>

Freq. 0 i
Mod. NTX CH. . 99% Bandwidth Pass/Fail
(MHz) (MHz)
UHF RFID 1 0 922.25 0.068 Pass
UHF RFID 1 5 924.75 0.068 Pass
UHF RFID 1 11 927.75 0.068 Pass
<Vertical>
Freq. Y i
Mod. NTX CH. q 99% Bandwidth Pass/Fail
(MHz) (MHz)
UHF RFID 1 0 922.25 0.068 Pass
UHF RFID 1 5 924.75 0.068 Pass
UHF RFID 1 11 927.75 0.068 Pass
<Horizontal>
99% Occupied Bandwidth Plot on Channel 00
Spectrum I @
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz
o Att 40 dB  SWT 1ms & VBW 30 kHz Mode Sweep
@ 1Pk Max
M1[1] 23.35 dBm|
922.25000 MHz|
30 dBm B rl Occ Bw 68.017366136 kHz
20 dBm —
|’ \,&
10 dem .\} 1{
0 dBm - T
/ \
-10 dBm Y
/ LY
-20 dém - :
f
-30 dem 7 ‘.‘w =
-40 dBm —i / d : \'m,\ —
PR NSy | Skl e ANNAAAA A
(30 dem [
CF 922.25 MHz 691 pts Span 1.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result |
M1 1 922.25 MHz 23.35 dBm
T1 I 922.21527 MHz 3.67 dBm Occ Bw 68.017366136 kHz
T2 1. 922.28329 MHz 4.04 dBm
M J Measuring... l-llllllll Ay p
Date: 15.APR.2019 18:44:57
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99% Occupied Bandwidth Plot on Channel 05

Spectrum |

&)

Ref Level 40.00 dBm
o Att 40 dB

Offset 11.40 dB @ RBW 10 kHz

SWT 1ms @ VBW 30 kHz Mode Sweep

@ 1Pk Max

mM1[1]
30 dem

Occ Bw
20 dBm )

23.17 dBm|
924.75000 MHz
68.017366136 kHz|

10 dBm

0dem

-10 dem

-20 dem

-30 dem

i A

-40 dem

-50 dem

CF 924.75 MHz 691 pts

Span 1.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | _Function |

Function Result |

M1 1]
TL 1 924.71527 MHz 3.57 dBm
T2 1 924.78329 MHz 3.96 dBm

924.75 MHz 23.17 dBm

Occ Bw

68.017366136 kHz

) J

Date: 15.APR.2019 18:41:24

99% Occupied Bandwidth Plot on Channel 11

Spectrum |

Measuring...

(™) y)

&)

Ref Level 40.00 dBm
o Att 40 dB

Offset 11.40 dB @ RBW 10 kHz

SWT 1ms @ VBW 30 kHz Mode Sweep

@ 1Pk Max

mM1[1]
30 dem

Occ Bw
20 dBm )

23.68 dBm|
927.75000 MHz
68.017366136 kHz|

10 dBm

0 dem I

-10 dem

-20 dem

-30 dem

W n,

-40 dem

Ly oot
55 e

e o]

CF 927.75 MHz 691 pts

Span 1.0 MHz

Marker

Type | Ref | Trc | X-value | Y-value | _Function |

M1 1]
TL 1 927.71527 MHz 4.14 dBm
T2 1 927.78329 MHz 4.48 dBm

927.75 MHz 23.68 dBm

Occ Bw

Function Result |

68.017366136 kHz

) J

Date: 13.APR.2019 10:33:09

Measuring...

(™) y)
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<Vertical>

99% Occupied Bandwidth Plot on Channel 00

Spectrum |

&)

Ref Level 40.00 dBm

fo Att 40dB SWT

Offset 11.40 dB @ RBW 10 kHz
1ms @ VBW 30 kHz

Mode Sweep

@ 1Pk Max

30 dem

M1[1] 23.53 dBm|

922.25000 MHz|

20 dBm

Occ Bw 68.017366136 kHz|

10 dBm

0dem

-10 dem

-20 dem

-30 dem

-40 dem

7

.

MMW
-50 dem

e e N PN

CF 922.25 MHz

691 pts

Span 1.0 MHz

Marker

Type | Ref | Trc | X-value

Y-value

Function | Function Result |

M1 1]
TL 1
T2 1

922.25 MHz
922.21527 MHz
922.28329 MHz

23.53 dBm
3.91 dém
4.30 dem

Occ Bw 68.017366136 kHz

It

J Measuring...

Date: 15.APR.2019 18:22:49

Z

99% Occupied Bandwidth Plot on Channel 05

Spectrum |

&)

Ref Level 40.00 dBm

fo Att 40dB SWT

Offset 11.40 dB @ RBW 10 kHz
1ms @ VBW 30 kHz

Mode Sweep

@ 1Pk Max

30 dem

M1[1] 23.56 dBm|

924.75000 MHz|

20 dBm

Occ Bw 68.017366136 kHz|

10 dBm

0dem

-10 dem

-20 dem

-30 dem

-40 dem

i

0

-50 dem

[ AN A

CF 924.75 MHz

691 pts

Span 1.0 MHz

Marker

Type | Ref | Trc | X-value |

Y-value

Function | Function Result |

M1 1]
TL 1
T2 1

924.75 MHz
924.71527 MHz
924.78329 MHz

23.56 dBm
3.88 dém
4.29 dem

Occ Bw 68.017366136 kHz

It

——
J Measuring... .Illllll' “

Date: 15.APR.2019 18:24:21

Z
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Report No

. TR921127

99% Occupied Bandwidth Plot on Channel 11

Spectrum |

&)

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 kHz

Mode Sweep

o Att 40 dB  SWT 1ms @ VBW 30 kHz
@ 1Pk Max
M1[1] 23.65 dBm|
927.75000 MHz|
30 dBm M1 Occ Bw 68.017366136 kHz|

o il

10 dBm ty} E

] 1\

-10 dBm
/ %

-20 dBm
-30 dBm /\/\J \\/\
-40 deém e %
%WMW e AW SN _
CF 927.75 MHz 691 pts Span 1.0 MHz
Marker
Type | Ref | Trc | X-value | Y-value | _Function | Function Result |

M1 1 927.75 MHz 23.65 dBm

T1 X 927.71527 MHz 4.02 dBm Occ Bw 68.017366136 kHz

T2 1 927.78329 MHz 4.32 dBm

—
[ CEERRRE y

H J Measuring...

Date: 13.APR.2019 11:44:28

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.5 Output Power Measurement

3.5.1Limit of Output Power

Installed areas and the maximum peak output power limit:
(A) For devices installed indoor or specific area: the maximum peak output power limit up to 1 W
(inclusive).

(B) For devices installed outdoor: the maximum peak output power limit up to 0.5 W (inclusive).

3.5.2Measuring Instruments

See list of measuring equipment of this test report.

3.5.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.5.

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path
loss was compensated to the results for each measurement.
Set to the maximum power setting and enable the EUT transmit continuously.

4. Measure the conducted output power with cable loss and record the results in the test report.

5. Measure and record the results in the test report.

Power Meter EUT

3.5.4Test Setup
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3.5.5Test Result of Output Power

Test Mode : UHF Temperature : 21~25C

Test Engineer : |Tommy Lee Relative Humidity : |51~54%

<Horizontal>

RF Power (dBm)
Frequency
Channel _—
(MHz) UHF Max. Limits Pass/Fail
(dBm)
0 922.25 23.93 30.00 Pass
5 924.75 23.95 30.00 Pass
11 927.75 24.30 30.00 Pass
<Vertical>
RF Power (dBm)
Frequency
Channel imi
(MHz) UHF Max. Limits Pass/Fail
(dBm)
0 922.25 23.86 30.00 Pass
5 924.75 23.88 30.00 Pass
11 927.75 24.37 30.00 Pass
TEL : 886-3-327-3456 Page Number : 33 of 54
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3.6 Conducted Band Edges Measurement
3.6.1Limit of Band Edges

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional

radiator is operating, the radio frequency power shall be attenuated at least 20 dB.

3.6.2Measuring Instruments

See list of measuring equipment of this test report.

3.6.3Test Procedures

1. The testing follows ANSI C63.10-2013 clause 7.8.6.

2. Setto the maximum power setting and enable the EUT transmit continuously.

3. Set RBW = 100kHz, VBW = 300kHz. Band edge emissions must be at least 20 dB down from the
highest emission level within the authorized band as measured with a 100kHz RBW. The
attenuation shall be 30 dB instead of 20 dB when RMS conducted output power procedure is used.

4. Enable hopping function of the EUT and then repeat step 2. and 3.

5. Measure and record the results in the test report.

3.6.4Test Setup

Spectrum Analyzer EUT
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3.6.5Test Result of Conducted Band Edges

<Horizontal>

Low Band Edge Plot on Channel 00

Spectrum |

(=)

o Att 40 dB SWT

Ref Level 40.00 déBm Offset 11.40 dB @ RBW 100 kHz

1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk Max

30 dem

M1[1]

35.70 dBm|
916.0820 MHz|

20 dBm

10 dBm

D2 4,320 dBmy

\
|

0dBm

-10 dem

-20 dem

-30 dBm

H
i
I
IR

-40 dBm

st | Sl

-50 dBm

Start 915.0 MHz

691 pts

Stop 923.0 MHz

{ JU

Date: 16.APR 2019 13:43:24

J Measuring... '..l..ll' “

High Band Edge Plot on Channel 11

Spectrum |

Z

(=)

Ref Level 40.00 déBm Offset 11.40 dB @ RBW 100 kHz

jo Att 40 dB SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk Max
M1[1] 33.11 dBm|
928.00430 MHz
30 dBm
D1 23.220 dBnv
20 dBm / \\
10 dBm \
D2 3.220 dBm
0 dem
-10 dem / \
-20 dBm / \
-30 dBm ’J_/ He
SN M~ MWNWWWWW
-50 dém
F1
|

Start 927.0 MHz

691 pts

Stop 930.0 MHz

{ JU

Date: 13. APR 2019 14:21:21

J Measuring... '..l..ll' “

Z
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<Vertical>

Low Band Edge Plot on Channel 00

Spectrum |

&)

Ref Level 40.00 dBm

fo Att 40dB SWT

Offset 11.40 dB @ RBW 100 kHz

1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk Max

30 dem

M1[1] -35.65 dBm

918.6110 MHz|

D1 24.320 dBmv

20 dBm

Ml
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High Band Edge Plot on Channel 11
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3.6.6 Test Result of Conducted Hopping Mode Band Edges

<Horizontal>

Hopping Mode Low Band Edge Plot

Spectrum |
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<Vertical>
Hopping Mode
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Hopping Mode High Band Edge Plot
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3.7 Conducted Spurious Emission Measurement

3.7.1Limit of Spurious Emission Measurement

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional

radiator is operating, the radio frequency power shall be attenuated at least 20 dB.

3.7.2Measuring Instruments

See list of measuring equipment of this test report.

3.7.3Test Procedure

1.
2.

The testing follows ANSI C63.10-2013 clause 7.8.8.

The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The
path loss was compensated to the results for each measurement.

Set to the maximum power setting and enable the EUT transmit continuously.

Set RBW = 100 kHz, VBW = 300kHz, scan up through 10th harmonic. All harmonics / spurs must
be at least 20 dB down from the highest emission level within the authorized band as measured
with a 100 kHz RBW.

Measure and record the results in the test report.

The RF fundamental frequency should be excluded against the limit line in the operating frequency
band.

3.7.4Test Setup

Spectrum Analyzer EUT
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3.7.5Test Result of Conducted Spurious Emission
<Horizontal>
CSE Plot on Ch 00 between 30MHz ~ 10 GHz
Spectrum | @
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 100 kHz
jo Att 40 dB @ SWT 1s @ VBW 300 kHz Mode Sweep
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CSE Plot on Ch 05 between 30MHz ~ 10 GHz
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CSE Plot on Ch 11 between 30MHz ~ 10 GHz

Spectrum | r.%:
Ref Level 40.00 dém  Offset 11.40 dB @ RBW 100 kHz
lo Att 40 dB @ SWT 15 @ VBW 300 kHz Mode Sweep
@ 1Pk View
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<Vertical>

CSE Plot on Ch 00 between 30MHz ~ 10 GHz

Spectrum | r.%:
Ref Level 40.00 dBm  Offset 11.40 dB @ RBW 100 kHz
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@ 1Pk View
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CSE Plot on Ch 05 between 30MHz ~ 10 GHz

Spectrum | r.%:
Ref Level 40.00 dBm Offset 11.40 dB @ RBW 100 kHz
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CSE Plot on Ch 11 between 30MHz ~ 10 GHz
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3.8 Radiated Band Edges and Spurious Emission Measurement

3.8.1Limit of Radiated Band Edges and Spurious Emission

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum intentional radiator
is operating, the radio frequency power shall be attenuated at least 20 dB and the measured RMS shall
be 30 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. In addition, for radiated
emissions that fall under Section 2.7 the restricted bands must also comply with the radiated emission

limit specified in Section 2.8 as below.

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705 - 30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.8.2Measuring Instruments

See list of measuring equipment of this test report.
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3.8.3Test Procedures

1. The EUT was placed on a turntable with 0.8 meter for frequency below 1GHz and 1.5 meter for
frequency above 1GHz respectively above ground.
2. The EUT was set 3 meters from the interference receiving antenna, which was mounted on the top
of a variable height antenna tower.
3. For each suspected emission, the EUT was arranged to its worst case and then tune the Antenna
tower (from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the maximum reading.
A pre-amp and a high pass filter are used for the test in order to get better signal level to comply
with the guidelines.
4. Set to the maximum power setting and enable the EUT transmit continuously.
5. Use the following spectrum analyzer settings:
(1) Span shall wide enough to fully capture the emission being measured,
(2) Set RBW=100 kHz for f < 1 GHz, RBW=1MHz for f>1GHz ; VBW > RBW, Sweep = auto;
Detector function = peak; Trace = max hold for peak
(3) For average measurement: use duty cycle correction factor method per 15.35(c).
Duty cycle = On time/100 milliseconds
On time = N1*L1+N2*L2+...+Nn-1*LNn-1+Nn*Ln
Where N1 is number of type 1 pulses, L1 is length of type 1 pulses, etc.
Average Emission Level = Peak Emission Level + 20*log(Duty cycle)

6. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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3.8.4Test Setup

For radiated emissions below 30MHz

l | R Antenna

- 3m |

Metal Full Soldered Ground Plane

— .

Spectrum Analyzer ! Receiver

For radiated emissions from 30MHz to 1GHz

RX Antenna

Metal Full Soldered Ground Plane

e ..

Spectrum Analyzer / Receiver

For radiated emissions above 1GHz

RX Antenna
T KN
I‘/
Ant, feed
point DE =
1~4m
"f" L ] i
i
1.5m !
LY
Metal Full Soldered Ground Plane
o0

Spectrum Analyzer / Receiver
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3.8.5Test Results of Radiated Spurious Emissions (9 kHz ~ 30 MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per NCC LP0002 section 5.13 was not reported.
There is a comparison data of both open-field test site and alternative test site - semi-Anechoic

chamber according to 414788 D01 Radiated Test Site vO1r01, and the result came out very similar.

3.8.6 Test Result of Radiated Spurious at Band Edges

Please refer to Appendix B and C.

3.8.7Duty Cycle

Please refer to Appendix D.

3.8.8 Test Result of Radiated Spurious Emission

Please refer to Appendix B and C.
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3.9 Receiver Radiated Emission Measurement

3.9.1Limit of Receiver Radiated Emission

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)
0.009 - 0.490 2400/F(kHz) 300
0.490-1.705 24000/F(kHz) 30
1.705-30.0 30 30
30-88 100 3
88 — 216 150 3
216 - 960 200 3
Above 960 500 3

3.9.2Measuring Instruments

See list of measuring equipment of this test report.

3.9.3Test Procedures

7. The EUT was placed on a turntable with 0.8 meter above ground.

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

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

10. The antenna is a Bi-Log antenna and its height is adjusted between one to four meters above
ground to find the maximum value of the field strength for both horizontal polarization and vertical
polarization of the antenna.

11. For each suspected emission, the EUT was arranged to its worst case and then tune the antenna
tower (from 1 m to 4 m) and turntable (from 0 degree to 360 degrees) to find the maximum reading.

12. Set the test-receiver system to Peak Detect Function and specified bandwidth with Maximum Hold
Mode (RBW=120kHz/VBW=300kHz for frequency below 1GHz; RBW=1MHz VBW=3MHz (Peak),
RBW=1MHz/VBW=10Hz (Average) for frequency above 1GHz).

13. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, peak values
of EUT will be reported. Otherwise, the emission will be repeated by using the quasi-peak method
and reported.

14. Emission level (dBpuV/m) = 20 log Emission level (uV/m)

15. Corrected Reading: Antenna Factor + Cable Loss + Read Level - Preamp Factor = Level
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3.9.4Test Setup
For radiated emissions below 30MHz
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For radiated emissions from 30MHz to 1GHz
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[
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For radiated emissions above 1GHz
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EUT :
I
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Metal Full Soldered Ground Plane
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3.9.5Test Result of Receiver Radiated Spurious Emissions (9kHz ~ 30MHz)

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line per NCC LP0002 section 5.13 was not reported.
There is a comparison data of both open-field test site and semi-Anechoic chamber, and the result

came out very similar.

3.9.6 Test Result of Receiver Radiated Spurious Emission (30MHz ~ 5™ Harmonic)

Please refer to Appendix B.
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3.10AC Power Line Conducted Emissions Measurement
3.10.1 Limit of AC Conducted Emission

For equipment that is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency or frequencies within the band

150 kHz to 30 MHz shall not exceed the limits in the following table.

Frequency of Emission Conducted Limit (dBpV)
(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.

3.10.2 Measuring Instruments

See list of measuring equipment of this test report.

3.10.3 Test Procedures

1. The EUT was placed 0.4 meter from the conducting wall of the shielding room, and it was kept at

least 80 centimeters from any other grounded conducting surface.

2. Connect EUT to the power mains through a line impedance stabilization network (LISN).

3. All the support units are connecting to the other LISN.

4. The LISN provides 50 ohm coupling impedance for the measuring instrument.

5. The FCC states that a 50 ohm, 50 microhenry LISN should be used.

6. Both sides of AC line were checked for maximum conducted interference.

7. The frequency range from 150 kHz to 30 MHz was searched.

8. Set the test-receiver system to Peak Detect Function and specified bandwidth (IF Bandwidth =
9kHz) with Maximum Hold Mode. Then measurement is also conducted by Average Detector and
Quasi-Peak Detector Function respectively.
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3.10.4 Test setup

| =xbesiaatnain dos Tt o mr e e T T e i S o T g T et Al B ST s o e |
I |
|
I Rear of EUT to be flushed !
I with rear of table top ]
I 1
| |
' l— |
! e EUT l
I - ol [ I l 80 cm to
| Receiver | gruund
| 500 RF Cable SHem | || ptane
|
: |
|
I 1 2 |
| g | U
| “3bp ;
|
| AC :
| AMH | |
I (LISHy | |
I L Ll |
|
I s | £
I o -~ Bonded to horizontal l o e
s ground plane -~
B et bl e e e e s Ml B e b
AMH = Artificial mains network (LISH)
AE = Associated equipment
EUT = Equipment under test
ISH = Impedance stabilization network
3.10.5 Test Result of AC Conducted Emission
Please refer to Appendix A.
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3.11Antenna Requirements

3.11.1 Standard Applicable

If directional gain of transmitting Antennas is greater than 6dBi, the power shall be reduced by the
same level in dB comparing to gain minus 6dBi. 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 rule.

3.11.2 Antenna Anti-Replacement Construction

An embedded-in antenna design is used.

3.11.3 Antenna Gain

The antenna peak gain of EUT is 6 dBi. Therefore, it is not necessary to reduce maximum peak output

power limit.
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4 List of Measuring Equipment

Instrument [Manufacturer| Model No. Serial No. |Characteristics Cal:)b;fetion Test Date Due Date Remark
Power Meter |  Anritsu ML2495A 1218006 N/A Oct. 08, 2018 ‘)\Apg'rloféyzzoollg; Oct. 07, 2019 goﬁgg_ﬁi‘;
Power Sensor | Anritsu MA2411B | 1207363 [300MHz~40GHz| Oct. 08, 2018 ’%‘rloféyzzoollg; Oct. 07, 2019 E:T‘):g;ﬁi(;
Power Sensor | DARE | RPR300sw | *0009*SNOY 1omiz-6GHz | Dec. 27, 2018 ?;;,Ofg,zfolfg Dec. 26, 2019 gﬂgg_ﬁi{;
SAF;Z?;LUET ggm‘;é‘ FSV40 101397 | 10Hz-40GHz | Nov. 13, 2018 ?;;,Ofg,zfolfg Nov. 12, 2019 gﬂgg_ﬁi{;
SVQEES&Z& Burgeon ETF-058 | EC1208382 N/A Mar. 27, 2019 ’X)pr'rloféyzzoolf; Mar. 26, 2020 goﬁgg_ﬁi(;
Agoi‘r’réer ChainTek | APC-1000W N/A N/A N/A Apr. 11, 2019 N/A fggg;cﬂ?(r)'
EZC';SZ: zg:&/‘;é‘ ESR3 102388 | 9KHz~3.6GHz | Nov. 12, 2018 | Apr. 11, 2019 [Nov. 11, 2019 (Ccogg;‘_:ﬂ?(';
LISN ggﬁ\fﬁé‘ ENV216 100080 9kHz~30MHz | Nov. 14, 2018 | Apr. 11, 2019 [Nov. 13, 2019 (nggts‘cﬂ?(';
Software ggm‘;é‘ EMC32 V10.30 N/A N/A N/A Apr. 11, 2019 N/A fggg;cg?;)'
LF Cable gﬂﬁiié RG-214/U LFO1 N/A Dec. 31, 2018 | Apr. 11, 2019 |Dec. 30, 2019 (Ccogg;‘_:ﬂ?(';
Pulse Limiter ggr?\?v:\ri ESH3-22 100851 N/A Dec. 31, 2018 | Apr. 11, 2019 |Dec. 30, 2019 (nggts‘?ﬂ?(';
. CBL Apr. 10, 2019~ Radiation
Bilog Antenna TESEQ 6111D&00800 [ 35419&03 |30MHz to 1GHz | Jan. 10, 2019 Apr. 11, 2019 Jan. 09, 2020 (03CHO7-HY)
N1DO1N-06
38?:;2?}?}2 ESCO 3117 00075962 | 1GHz ~ 18GHz | Dec. 02, 2018 Aﬁf’;'rllfl',zzoolg Dec. 03, 2019 (oié‘ﬂiggf’,ﬂw
Loop Antenna zgmzr‘i‘ HFH2-22 100315 | 9 kHz~30 MHz | Jan. 11, 2019 ?;}.13,220011%‘ Jan. 10, 2020 (oié‘ﬂiggf’,f,‘w
Preamplifier MITEQ /}“456-73%-01%}30 1590075 | 1GHz ~ 18GHz | Apr. 25, 2018 AApF:'r_lfizzooll%* Apr. 24, 2019 (o?gaigg?:\()
Antenna Mast | Max-Full | MFA520BS N/A 1m~4m N/A AApp:} _1101'7220011% N/A (osgaig;i?gv)
Turn Table ChainTek | Chaintek 3000 N/A 0~360 Degree N/A Ax);}.lﬂ,zzooll% N/A (Oggiig;i?:\()
E(’;"C';\‘fz: Agilent | N9O3BA(MXE) | MY53290053 ZZGO_E(Z;LOZ Jan. 23, 2019 ‘X’;'r .1101"220011%* Jan. 22, 2020 (oié‘ﬂiggf’,f,‘w
Preamplifier MITEQ qggd?di%lpo 1590075 | 1GHz ~ 18GHz | Apr. 25, 2018 A;’;}_lﬂ’zzoolg Apr. 24, 2019 (osgaig;i?gv)
Preamplifier |COM-POWER| PA-103A 161241 10MHz-1GHz | May 21, 2018 T;}.lfi,zzoolg May 20, 2019 (oigﬂiggf’ﬁn
Software Audix | oot o N/A N/A N/A ‘X’;'r .1101"22001;: N/A (Oggﬂig;i_ol_"‘w
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5 Uncertainty of Evaluation

Uncertainty of Conducted Emission Measurement (150kHz ~ 30MHz)

Measuring Uncertainty for a Level of Confidence 29
of 95% (U = 2Uc(y)) '
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHz)
Measuring Uncertainty for a Level of Confidence 57
of 95% (U = 2Uc(y)) '

Uncertainty of Radiated Emission Measurement (1000 MHz ~ 18000 MHz)

Measuring Uncertainty for a Level of Confidence
of 95% (U = 2Uc(y))

5.5

Uncertainty of Radiated Emission Measurement (18000 MHz ~ 40000 MHz)

Measuring Uncertainty for a Level of Confidence 52
of 95% (U = 2Uc(y)) '
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SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR921127

Appendix A. AC Conducted Emission Test Results

Test Mode : Mode 1 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Line
Test Mode - RFID on + EUT (Digital Scanner) Scan + PWR-WUA5V4WOQUS +
' CBA-R06-C20PAR (Data Link with PC)
100
90
80
70
i 60 ] CISPR-CF Limit at Main Ports
o
= 5“1 ®
3
- 40 *
PSR 4 ™, ¢
304 @, S
20
10+
0 t t t +—— t t t +—+—+— t t i
150k 300 400 500 800 1M 2M 3M  4M 5M B g 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.156750 29.38 55.63 26.25 | L1 OFF 19.5
0.156750 41.19 65.63 24.44 | L1 OFF 19.5
0.462750 26.95 | 46.64 19.69 | L1 OFF 19.5
0.462750 37.40 56.64 19.24 | L1 OFF 19.5
0.494250 23.59 46.10 2251 | L1 OFF 19.5
0.494250 33.12 56.10 2298 | L1 OFF 19.5
0.514500 39.59 46.00 6.41 | L1 OFF 19.5
0.514500 47.64 56.00 8.36 | L1 OFF 19.5
0.685500 27.51 46.00 18.49 | L1 OFF 19.6
0.685500 38.81 56.00 17.19 | L1 OFF 19.6
0.798000 25.15 46.00 20.85 | L1 OFF 19.6
0.798000 33.83 56.00 2217 | L1 OFF 19.6
0.867750 26.30 | 46.00 19.70 | L1 OFF 19.6
0.867750 36.43 56.00 19.57 | L1 OFF 19.6
0.926250 27.21 46.00 18.79 | L1 OFF 19.6
0.926250 37.72 56.00 18.28 | L1 OFF 19.6
0.984750 27.58 46.00 18.42 | L1 OFF 19.6
0.984750 37.87 56.00 18.13 | L1 OFF 19.6
TEL : 886-3-327-3456 Page Number : Al of A8
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Test Mode : Mode 1 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Line
Test Mode - RFID on + EUT (Digital Scanner) Scan + PWR-WUA5V4WOQUS +
' CBA-R06-C20PAR (Data Link with PC)
100
90
80
70
i 60 ] CISPR-CF Limit at Main Ports
o
= 5“1 ®
3
- 40 *
PSR 4 ”», *
1 A .0"‘ (Y ‘&,“0
304 @, S
20
10+
0 t t t +—+——+—+ t t t +—+—+— t t i
150k 300 400 500 800 1M 2M 3M  4M 5M B g 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
1.014000 23.50 | 46.00 2250 | L1 OFF 19.6
1.014000 30.49 56.00 2551 | L1 OFF 19.6
1.072500 24.27 46.00 21.73 | L1 OFF 19.6
1.072500 32.82 56.00 23.18 | L1 OFF 19.6
1.131000 28.66 46.00 17.34 | L1 OFF 19.6
1.131000 38.49 56.00 1751 | L1 OFF 19.6
1.196250 27.78 46.00 18.22 | L1 OFF 19.6
1.196250 38.66 56.00 17.34 | L1 OFF 19.6
1.250250 27.60 | 46.00 18.40 | L1 OFF 19.6
1.250250 38.04 56.00 17.96 | L1 OFF 19.6
1.365000 27.06 46.00 18.94 | L1 OFF 19.6
1.365000 36.27 56.00 19.73 | L1 OFF 19.6
1.423500 24.51 46.00 21.49 | L1 OFF 19.6
1.423500 34.24 56.00 21.76 | L1 OFF 19.6
1.522500 22.63 46.00 23.37 | L1 OFF 19.6
1.522500 28.19 56.00 27.81 | L1 OFF 19.6
2.613750 23.73 46.00 2227 | L1 OFF 19.6
2.613750 31.96 56.00 24.04 | L1 OFF 19.6
TEL : 886-3-327-3456 Page Number : A2 of A8
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Test Mode : Mode 1 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Line
Test Mode - RFID on + EUT (Digital Scanner) Scan + PWR-WUA5V4WOQUS +
' CBA-R06-C20PAR (Data Link with PC)
100
90
80
70
i 60 ] CISPR-CF Limit at Main Ports
o
= o] >
3
- 40 *
PSR 4 ”», *
Il A .0"‘ (Y ‘&,“0
304 @, S
20
10+
0 t ——————+—+ + f———t———— + 1
150k 300 400 500 800 1M 2M 3M  4M 5M B g 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
3.014250 26.84 | 46.00 19.16 | L1 OFF 19.6
3.014250 35.29 - | 56.00 20.71 | L1 OFF 19.6
3.196500 27.41 | 46.00 18.59 | L1 OFF 19.6
3.196500 37.12 -~ | 56.00 18.88 | L1 OFF 19.6
3.495750 26.51 | 46.00 19.49 | L1 OFF 19.7
3.495750 33.53 --- | 56.00 22.47 | L1 OFF 19.7
4.094250 25.79 |  46.00 2021 | L1 OFF 19.7
4.094250 33.50 - | 56.00 2250 | L1 OFF 19.7
4.449750 26.88 | 46.00 19.12 | L1 OFF 19.7
4.449750 34.18 --- | 56.00 21.82 | L1 OFF 19.7
5.172000 28.20 | 50.00 21.80 | L1 OFF 19.7
5.172000 35.24 - | 60.00 24.76 | L1 OFF 19.7
5.716500 29.60 | 50.00 20.40 | L1 OFF 19.8
5.716500 39.03 --- | 60.00 20.97 | L1 OFF 19.8
17.769750 31.31 | 50.00 18.69 | L1 OFF 20.2
17.769750 40.06 --- | 60.00 19.94 | L1 OFF 20.2
TEL : 886-3-327-3456 Page Number : A3 of A8

FAX : 886-3-328-4978



samonias. NCC RADIO TEST REPORT Report No. : TR921127

Test Mode : Mode 1 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Test Mode - RFID on + EUT (Digital Scanner) Scan + PWR-WUA5V4WOQUS +
' CBA-R06-C20PAR (Data Link with PC)
100
90
a0
70
; 60 l CISPE-CP Limit at Main Ports
[sa)
£ 501
3 S
3 4D$ *
L <3 4
304 ¢
20
10
0+ t t t +—+——+— t t t +—+—+—+ t t 1
150k 300 400500 800 1M 2M 3M 4M M B 8 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuV) (dBuV) (dB) (dB)
0.154500 30.27 55.75 25.48 | N OFF 19.5
0.154500 39.92 65.75 25.83 | N OFF 19.5
0.514500 35.35 46.00 10.65 | N OFF 19.5
0.514500 43.74 56.00 12.26 | N OFF 19.5
0.919500 27.43 46.00 18.57 | N OFF 19.6
0.919500 34.50 56.00 2150 | N OFF 19.6
1.036500 25.17 46.00 20.83 | N OFF 19.6
1.036500 33.51 56.00 22.49 | N OFF 19.6
3.727500 25.78 46.00 20.22 | N OFF 19.7
3.727500 31.19 56.00 24.81 | N OFF 19.7
5.169750 27.15 50.00 22.85 | N OFF 19.7
5.169750 34.08 60.00 25.92 | N OFF 19.7
17.767500 30.99 50.00 19.01 | N OFF 20.2
17.767500 41.40 60.00 18.60 | N OFF 20.2
TEL : 886-3-327-3456 Page Number : Ad of A8
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Test Mode : Mode 2 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Line
Test Mode : RFID on + EUT (Digital Scanner) Scan + CBA-U30-S15ZBR (Data Link with PC)
100
90
80
70
— CISPRE-OF Limit at Main Ports
a *
: &
£ 50
g s ¥
S Q‘ il ¢
*
30
20
10
I, t t t +—+ t t t t —+—+— t t 1
150k 300 400500 800 1M 2M M 4M M B 8 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuVv) | (dBuv) | (dB) (dB)
0.152250 2354 | 55.88 3234 | L1 OFF 19.5
0.152250 35.26 - | 65.88 30.62 | L1 OFF 19.5
1.999500 35.58 | 46.00 10.42 | L1 OFF 19.6
1.999500 41.39 -~ | 56.00 14.61 | L1 OFF 19.6
2.145750 30.56 | 46.00 15.44 | L1 OFF 19.4
2.145750 39.21 - | 56.00 16.79 | L1 OFF 19.4
3.331500 27.60 | 46.00 18.40 | L1 OFF 19.6
3.331500 36.71 - | 56.00 19.29 | L1 OFF 19.6
4.146000 31.08 | 46.00 14.92 | L1 OFF 19.6
4.146000 39.11 -~ | 56.00 16.89 | L1 OFF 19.6
6.886500 34.94 | 50.00 15.06 | L1 OFF 19.6
6.886500 47.66 - | 60.00 12.34 | L1 OFF 19.6
7.404000 36.57 | 50.00 13.43 | L1 OFF 19.7
7.404000 46.34 - | 60.00 13.66 | L1 OFF 19.7
17.697750 38.81 | 50.00 11.19 | L1 OFF 19.8
17.697750 47.85 --- | 60.00 12.15 | L1 OFF 19.8
18.584250 38.10 | 50.00 11.90 | L1 OFF 19.8
18.584250 45.74 - | 60.00 14.26 | L1 OFF 19.8
18.658500 40.79 | 50.00 9.21 | L1 OFF 19.8
18.658500 52.10 - | 60.00 7.90 | L1 OFF 19.8
18.732750 40.80 | 50.00 9.20 | L1 OFF 19.8
18.732750 53.32 --- | 60.00 6.68 | L1 OFF 19.8
TEL : 886-3-327-3456 Page Number : A5 of A8

FAX : 886-3-328-4978




SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR921127

Test Mode : Mode 2 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Line
Test Mode : RFID on + EUT (Digital Scanner) Scan + CBA-U30-S15ZBR (Data Link with PC)
100
90
80
70
— CISPRE-OF Limit at Main Ports
a *
: &
£ 50
g s ¥
S Q‘ il ¢
*
30
20
10
I, t t t +—+ t t t t —+—+— t t 1
150k 300 400500 800 1M 2M M 4M M B 8 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuVv) | (dBuv) | (dB) (dB)
18.804750 38.90 | 50.00 11.10 | L1 OFF 19.8
18.804750 49.42 - | 60.00 10.58 | L1 OFF 19.8
18.881250 35.31 | 50.00 14.69 | L1 OFF 19.8
18.881250 43.44 -~ | 60.00 16.56 | L1 OFF 19.8
19.234500 43.53 | 50.00 6.47 | L1 OFF 19.8
19.234500 56.84 - | 60.00 3.16 | L1 OFF 19.8
19.765500 40.75 | 50.00 9.25 | L1 OFF 19.8
19.765500 52.99 - | 60.00 7.01 | L1 OFF 19.8
19.839750 37.05 | 50.00 12.95 | L1 OFF 19.8
19.839750 47.69 -~ | 60.00 12.31 | L1 OFF 19.8
20.798250 35.42 | 50.00 14.58 | L1 OFF 19.8
20.798250 48.29 - | 60.00 11.71 | L1 OFF 19.8
21.327000 38.87 | 50.00 1113 | L1 OFF 19.8
21.327000 49.90 - | 60.00 10.10 | L1 OFF 19.8
21.842250 39.76 | 50.00 10.24 | L1 OFF 19.8
21.842250 50.42 --- | 60.00 9.58 | L1 OFF 19.8
22.359750 38.56 | 50.00 11.44 | L1 OFF 19.8
22.359750 47.29 - | 60.00 12.71 | L1 OFF 19.8
24.427500 30.72 | 50.00 19.28 | L1 OFF 19.8
24.427500 42.53 - | 60.00 17.47 | L1 OFF 19.8
TEL : 886-3-327-3456 Page Number : A6 of A8
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Test Mode : Mode 2 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Test Mode : RFID on + EUT (Digital Scanner) Scan + CBA-U30-S15ZBR (Data Link with PC)
1001
901
80
0T
s 50:\ : CISPP-CP Lirmit st Mein Perts
g $
£ 5p4
T 1 » ‘“
@
- 0@
40- 0‘ Py *
301
201
101
0 t t t +—— t t t +—t——— t i
150k 300 400 500 800 1M 2M 3M  4M 5M B 8 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuVv) | (dBuv) | (dB) (dB)
0.159000 34.47 | 5552 21.05 | N OFF 19.5
0.159000 41.40 - | 6552 2412 | N OFF 19.5
1.999500 33.68 | 46.00 12.32 | N OFF 19.6
1.999500 40.25 -~ | 56.00 15.75 | N OFF 19.6
2.150250 28.91 | 46.00 17.09 | N OFF 19.4
2.150250 36.89 - | 56.00 19.11 | N OFF 19.4
4.071750 29.09 | 46.00 16.91 | N OFF 19.6
4.071750 38.36 - | 56.00 17.64 | N OFF 19.6
6.886500 34.61 | 50.00 15.39 | N OFF 19.6
6.886500 47.30 -~ | 60.00 12.70 | N OFF 19.6
7.329750 35.82 | 50.00 14.18 | N OFF 19.7
7.329750 46.67 - | 60.00 13.33 | N OFF 19.7
17.695500 38.41 | 50.00 11.59 | N OFF 19.8
17.695500 45.87 - | 60.00 14.13 | N OFF 19.8
18.658500 40.24 | 50.00 9.76 | N OFF 19.9
18.658500 50.32 --- | 60.00 9.68 | N OFF 19.9
18.732750 43.09 | 50.00 6.91 | N OFF 19.9
18.732750 54.38 - | 60.00 5.62 | N OFF 19.9
18.807000 38.91 | 50.00 11.09 | N OFF 19.9
18.807000 48.30 - | 60.00 11.70 | N OFF 19.9
19.234500 45.90 | 50.00 410 | N OFF 19.9
19.234500 56.54 --- | 60.00 346 | N OFF 19.9
TEL : 886-3-327-3456 Page Number : A7 of A8
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Test Mode : Mode 2 Temperature : 24~26C
Test Engineer : [Jimmy Chang Relative Humidity : (51~54%
Test Voltage : [120Vac / 60Hz Phase : Neutral
Test Mode : RFID on + EUT (Digital Scanner) Scan + CBA-U30-S15ZBR (Data Link with PC)
100 T
90+
80
0T
s 50:\ — SPR-CP Lirnit st Mein Perts
g $
£ 5p4 )
s ] . »
@
- 0@
40- 0‘ Py *
301
20
101
0 t t t +—— t t t +—t——— t i
150k 300 400 500 800 1M 2M 3M  4M 5M B 8 10M 20M  30M
FrequencyinHz
Final Result
Frequency QuasiPeak | CAverage Limit Margin Line Filter Corr.
(MHz) (dBuV) (dBuVv) | (dBuv) | (dB) (dB)
19.693500 37.60 | 50.00 12.40 | N OFF 19.9
19.693500 46.75 - | 60.00 13.25 | N OFF 19.9
19.767750 42.38 | 50.00 7.62 | N OFF 19.9
19.767750 53.17 -~ | 60.00 6.83 | N OFF 19.9
20.798250 36.56 | 50.00 13.44 | N OFF 19.9
20.798250 48.14 - | 60.00 11.86 | N OFF 19.9
21.327000 39.22 | 50.00 10.78 | N OFF 19.9
21.327000 49.52 - | 60.00 10.48 | N OFF 19.9
21.842250 40.05 | 50.00 9.95 | N OFF 19.9
21.842250 50.02 -~ | 60.00 9.98 | N OFF 19.9
22.362000 38.39 | 50.00 1161 | N OFF 19.9
22.362000 47.67 - | 60.00 12.33 | N OFF 19.9
24.958500 30.77 | 50.00 19.23 | N OFF 20.0
24.958500 40.78 - | 60.00 19.22 | N OFF 20.0
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Appendix B. Radiated Spurious Emission

Temperature : 24~25°C
Test Engineer : Stan Hsieh and Troye Hsieh
Relative Humidity : [51~53%
922.25~927.75MHz
UHF (30MHz ~ 1GHz @ 3m)
ANT (Horizontal)
UHF Note | Frequency Level Over Limit Read |Antenna| Cable [Preamp| Ant | Table |Peak]| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) |(dBpV/m)| (dB) |(dBpV/m)| (dBuV) | (dB/m) | (dB) | (dB) |(cm)|(deg)|(P/A)|(HIV)
30 32 -8 40 36.39 24.6 1.19 30.18 - - P H
130.98 37.09 -6.41 43.5 47.88 17.42 1.83 30.04 100 0 P H
161.49 36.78 -6.72 43.5 48.36 16.36 2.07 30.01 - - P H
722.8 33.28 -12.72 46 31.88 26.87 4.11 29.58 - - P H
900.6 33.85 -12.15 46 29.32 28.74 4.68 28.89 - - P H
* 922.25 115.05 69.05 46 109.88 29.24 4.68 28.75 - - P H
953.1 34.82 -11.18 46 28.08 30.54 4.74 28.54 - - P H
P H
P H

922.25MHz
30 32.52 -7.48 40 36.91 24.6 1.19 30.18 - - P \%
67.53 32.18 -7.82 40 48.62 12.14 1.55 30.13 - - P \%
163.38 36.92 -6.58 43.5 48.7 16.15 2.07 30 100 0 P \%
381.9 35.85 -10.15 46 41.69 21.01 3.07 29.92 - - P \%
915.3 35.29 -10.71 46 30.35 29.06 4.68 28.8 - - P \%
* 922.25 108.9 62.9 46 103.73 29.24 4.68 28.75 - - P \%
929.3 36.27 -9.73 46 30.83 29.46 4.68 28.7 - - P |V
P \%
P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number : B1 of B10
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922.25~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Horizontal)

UHF Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos [Avg.

(MHz) (dBpV/m)| (dB) [(dBuV/m )| (dBuV)| (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(HIV)
2766.75 45.04 -28.96 74 63.75 32.47 8.22 59.4 - - P H
3689 46.18 -27.82 74 63.63 32.97 9.53 59.95 | 100 0 P H
4611.25 41.8 -32.2 74 57.05 34 10.54 | 59.79 - - P H
7378 45.52 -28.48 74 54.7 355 13.55 | 58.23 - - P H
8300.25 45.82 -28.18 74 53.62 35.7 14.44 | 57.94 - - P H
P H

922.25MHz
2766.75 46.62 -27.38 74 65.33 32.47 8.22 59.4 - - P \Y,
3689 44.59 -29.41 74 62.04 32.97 9.53 59.95 - - P \Y,
4611.25 42.21 -31.79 74 57.46 34 10.54 | 59.79 - - P \Y
7378 45.19 -28.81 74 54.37 355 13.55 | 58.23 - - P \Y
8300.25 47.66 -26.34 74 55.46 35.7 14.44 | 57.94 | 100 0 P \Y,
P Y,
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
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922.25~927.75MHz
UHF (30MHz ~ 1GHz @ 3m)

ANT (Vertical)

UHF Note [ Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) |(dBuV/m)| (dB) [(dBpV/m )| (dBuV) | (dB/m) | (dB) | (dB) [(cm)|(deg)|(P/A)|(HIV)
30 30.28 -9.72 40 34.67 24.6 1.19 30.18 - - P H
130.98 35.37 -8.13 43.5 46.16 17.42 1.83 30.04 - - P H
203.34 37.34 -6.16 435 50.13 14.99 2.18 29.96 | 100 0 P H
722.8 35.21 -10.79 46 33.81 26.87 4.11 29.58 - - P H
765.5 33.63 |-12.37 46 31.02 27.88 4.18 29.45 - - P H
* 922.25 114.76 68.76 46 109.59 29.24 4.68 28.75 - - P H
943.3 34.99 -11.01 46 28.82 30.03 4.74 28.6 - - P H
P H
P | H

922.25MHz
30 33.08 -6.92 40 37.47 24.6 1.19 30.18 - - P \Y
67.53 33.43 -6.57 40 49.87 12.14 1.55 30.13 - - P \%
157.71 36.85 -6.65 43.5 48.12 16.67 2.07 30.01 - - P \%
853 37.93 -8.07 46 33.72 28.83 4.48 29.1 - - P \Y
914.6 41.46 -4.54 46 36.54 29.04 4.68 28.8 100 338 | QP | V
* 922.25 116.68 70.68 46 111.51 29.24 4.68 28.75 - - P \%
929.3 42.7 -3.3 46 37.26 29.46 4.68 28.7 100 320 | QP | V
P \%
P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number : B3 of B10
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Report No. : TR921127

922.25~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Vertical)

UHF Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/im)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HIV)
2766.75 44.82 -29.18 74 63.53 32.47 8.22 59.4 - - P H
3689 4751 -26.49 74 64.96 32.97 9.53 59.95 100 0 P H
4611.25 41.56 -32.44 74 56.81 34 10.54 | 59.79 - - P H
7378 43.96 -30.04 74 53.14 35.5 13.55 | 58.23 - - P H
8300.25 46.31 -27.69 74 54.11 35.7 14.44 | 57.94 - - P H
P H

922.25MHz
2766.75 46.21 -27.79 74 64.92 32.47 8.22 59.4 - - P \Y,
3689 45.34 -28.66 74 62.79 32.97 9.53 59.95 - - P \Y
4611.25 42.12 -31.88 74 57.37 34 10.54 | 59.79 - - P \Y,
7378 45.39 -28.61 74 54.57 355 13.55 | 58.23 - - P \Y
8300.25 46.28 -27.72 74 54.08 35.7 14.44 | 57.94 | 100 0 P \Y
P \Y,
1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B4 of B10
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922.25~927.75MHz
UHF (30MHz ~ 1GHz @ 3m)

ANT (Vertical)

UHF Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table [Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)]|(P/A)|(HIV)
159.33 36.61 -6.89 43.5 47.93 16.62 2.07 30.01 - - P H
204.96 36.94 -6.56 43.5 49.71 15.01 2.18 29.96 100 0 P H
244.65 38.24 -7.76 46 48.09 17.68 2.42 29.95 - - P H
685.7 35.03 -10.97 46 34.41 26.25 4.05 29.68 - - P H
762 34.09 -11.91 46 31.52 27.85 4.18 29.46 - - P H
* 927.75 114.72 | 68.72 46 109.32 29.43 4.68 28.71 - - P H
954.5 34.48 -11.52 46 27.68 30.59 4.74 28.53 - - P H
P | H
P H

927.75MHz
30 32.04 -7.96 40 36.43 24.6 1.19 30.18 - - P \Y,
70.5 33.01 -6.99 40 49.16 12.42 155 30.12 - - P \%
209.28 33.23 -10.27 43.5 45.9 15.11 2.18 29.96 - - P \%
859.3 38.82 -7.18 46 34.41 29.01 4.48 29.08 - - P \%
920.2 42.46 -3.54 46 37.38 29.17 4.68 28.77 100 335 [QP | V
* 927.75 117.36 71.36 46 111.96 29.43 4.68 28.71 - - P \%
934.9 42.56 -3.44 46 36.88 29.66 4.68 28.66 | 100 | 332 | QP | V
P \%
P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number : B5 of B10
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922.25~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Vertical)

UHF Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/im)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HIV)

2783.25 53.42 -20.58 74 72.11 32.43 8.28 59.4 100 0 P H
3711 49.55 -24.45 74 66.94 33 9.58 59.97 - - P H

4638.75 42.19 -31.81 74 57.22 34.07 10.62 | 59.72 - - P H
7422 39.15 -34.85 74 48.33 355 13.62 58.3 - - P H

8349.75 36.14 -37.86 74 43.98 35.6 1449 | 57.93 - - P H

9277.5 34.17 -39.83 74 42.04 36.07 1551 | 59.45 - - P H

927.75MHz

2783.25 54.45 -19.55 74 73.14 32.43 8.28 59.4 100 0 P \Y,
3711 47.18 -26.82 74 64.57 33 9.58 59.97 - - P \Y

4638.75 42.08 -31.92 74 57.11 34.07 10.62 | 59.72 - - P \Y,
7422 37.61 -36.39 74 46.79 355 13.62 58.3 - - P \Y

8349.75 34.53 -39.47 74 42.37 35.6 1449 | 57.93 - - P \%

9277.5 33.31 -40.69 74 41.18 36.07 1551 | 59.45 - - P \Y,

1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B6 of B10

FAX : 886-3-328-4978




SPORTON LAB.

NCC RADIO TEST REPORT

Report No. : TR921127

922.25~927.75MHz

UHF (30MHz ~ 1GHz @ 3m)
ANT (Vertical) RX Mode

UHF Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table [Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/m)| (dB) [(dBpV/m)| (dBpV) | (dB/m) | (dB) | (dB) |[(cm)|(deg)]|(P/A)|(HIV)
31.62 32.47 -7.53 40 37.88 23.58 1.19 30.18 - - P H
156.9 37.05 -6.45 43.5 48.28 16.71 2.07 30.01 100 0 P H
203.61 37.04 -6.46 43.5 49.83 14.99 2.18 29.96 - - P H
793.5 31.14 -14.86 46 28.2 27.97 4.33 29.36 - - P H
869.1 33.87 -12.13 46 29.31 28.97 4.63 29.04 - - P H
956.6 33.9 -12.1 46 26.99 30.69 4.74 28.52 - - P H
P H
P | H

927.75MHz
30 32.2 -7.8 40 36.59 24.6 1.19 30.18 - - P \Y
67.26 33.22 -6.78 40 49.77 12.03 155 30.13 100 0 P \%
159.87 30.38 -13.12 43.5 41.75 16.57 2.07 30.01 - - P \%
798.4 31.14 -14.86 46 28.2 27.96 4.33 29.35 - - P \%
874 32.75 -13.25 46 28.19 28.94 4.63 29.01 - - P \%
958.7 33.65 -12.35 46 26.61 30.8 4.74 28.5 - - P \%
P \%
P \%
1. No other spurious found.
Remark
2. All results are PASS against limit line.
TEL : 886-3-327-3456 Page Number : B7 of B10
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922.25~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Vertical) RX Mode

UHF Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp| Ant | Table |Peak| Pol.
Limit Line Level Factor Loss | Factor | Pos | Pos |Avg.

(MHz) (dBpV/im)| (dB) [(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(HIV)

3120 51.47 -22.53 74 68.46 32.8 8.81 59.5 100 0 P H

3660 48.52 -25.48 74 65.39 32.9 9.48 59.92 - - P H

16980 44.44 -29.56 74 37.19 42.03 20.58 | 55.81 - - P H
P H
P H
P H

927.75MHz

3060 51.59 -22.41 74 68.61 32.7 8.72 59.44 | 100 0 P \Y,

3810 45.91 -28.09 74 62.48 33.2 9.68 60.05 - - P \Y

6420 43.74 -30.26 74 51.65 35.53 12.52 | 56.38 - - P \Y,
P \Y,
P \Y,
P \Y,

1. No other spurious found.
Remark
2. All results are PASS against Peak and Average limit line.
TEL : 886-3-327-3456 Page Number : B8 of B10
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SPORTON LAB.

Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

QP/P/A | Quasi Peak or Peak or Average

H/V Horizontal or Vertical

TEL : 886-3-327-3456 Page Number : B9 of B10
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A calculation example for radiated spurious emission is shown as below:

FAX : 886-3-328-4978

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor Loss | Factor | Pos Pos |Avg.
1+2 (MHz) |(dBuV/m)| (dB) |(dBpV/m)|(dBpV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|/(HIV)
802.11b 2390 55.45 | -1855 74 5451 | 3222 | 458 | 3586 | 103 | 308 P | H
CHO1
2412MHz 2390 43.54 -10.46 54 42.6 32.22 4.58 35.86 103 308 A H
1. Level(dBuV/m) =
Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBpV) - Preamp Factor(dB)
2. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)
For Peak Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 54.51(dBuV) — 35.86 (dB)
=55.45 (dBuV/m)
2. Over Limit(dB)
= Level(dBpuV/m) — Limit Line(dBuV/m)
= 55.45(dBuV/m) — 74(dBuV/m)
= -18.55(dB)
For Average Limit @ 2390MHz:
1. Level(dBuV/m)
= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)
= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)
= 43.54 (dBuV/m)
2. Over Limit(dB)
= Level(dBuV/m) — Limit Line(dBuV/m)
= 43.54(dBuV/m) — 54(dBuV/m)
= -10.46(dB)
Both peak and average measured complies with the limit line, so test result is “PASS”.
TEL : 886-3-327-3456 Page Number : B10 of B10
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Appendix C. Radiated Spurious Emission Plots

Test Engineer :

Stan Hsieh and Troye Hsieh

Temperature :

24~25°C

Relative Humidity :

51~53%

922.25~927.75MHz;
UHF (30MHz ~ 1GHz @ 3m)
ANT (Horizontal)

UHF

922.25~927.75MHz UHF (30MHz ~ 1GHz @ 3m)

UHF 922.25 MHz

Horizontal
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922.25~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Horizontal)

UHF 922.25~927.5MHz UHF (1GHz ~ 10GHz @ 3m)

UHF 922.25 MHz

Horizontal Vertical

o
788 PEAK 7] 7838 PEAK 7
1 2 4 5 H 4
43.8] 3 438 2 B
Condition : PEAK_74 3m HF_ANT_00075962 HORIZONTAL Condition : PEAK_74 3m HF_ANT_00075962 VERTICAL
Peak
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922.25~927.75MHz
UHF (30MHz ~ 1GHz @ 3m)
ANT (Vertical)

UHF 922.25~927.75MHz UHF (30MHz ~ 1GHz @ 3m)

UHF 922.25 MHz

Horizontal Vertical
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922.25~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Vertical)

UHF 922.25~927.5MHz UHF (1GHz ~ 10GHz @ 3m)
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Horizontal Vertical
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w |
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902.3~927.75MHz
UHF (30MHz ~ 1GHz @ 3m)
ANT (Vertical)

UHF 902.3~927.75MHz UHF (30MHz ~ 1GHz @ 3m)
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902.3~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Vertical)
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902.3~927.75MHz
UHF (30MHz ~ 1GHz @ 3m)
ANT (Vertical) RX Mode
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902.3~927.75MHz
UHF (1GHz ~ 10GHz @ 3m)
ANT (Vertical) RX Mode

UHF 902.3~927.5MHz UHF (1GHz ~ 10GHz @ 3m)

UHF

Horizontal Vertical
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7 \Vg . MHz dBuV/m dB dBuV/m  dBuV  dB/m dB. dB m deg. MHz dBuV/m dB dBuV/m  dBuV  dB/m dB dB o deg.

1 3120.00 51.47 -22.53 74.00 68.46 32.89 8.81 59.50
2 3660.00 48.52 -25.48 74.00 65.39 32.98 9.48 59.92
3 16980.00 44.44 -20.56 74.00 37.19 42.03 20.58 55.8:

1 3060.60 51.59 -22.41 74.00 68.61 32.70 8.72 59.44
3810.60 45.91 -28.69 74.00 62.48 33.20 9.68 60.65
3 6420.00 43.74 -30.26 74.00 51.65 35.53 12.52 56.38
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Appendix D. Duty Cycle Plots

Band Duty Cycle %) | T(us) | UT(kHz) S\éﬁ;’:g Duty Factor (dB)

UHF for Horizontal 87.18 49275 0.02 10Hz 0.60

UHF for Vertical 87.63 49275 0.02 10Hz 0.57

Horizontal
UHF

Spectrum ':?

Ref Level 40.00 dBm Offset 11.40 dB @ RBW 10 MHz
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D L pz p3  Mi[1] 24.27 dBm
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10 dem

0 dBm

-10 dem

-20 dBm

-30 dBm

-40 dBm

-50 dem

CF 902.3 MHz 691 pts

20.0 ms/
Marker
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Function Result |
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Vertical
UHF

Spectrum
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