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History of this test report
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Summary of Test Result

Report Ref Std. Result
Clause Clause Test ltems (PASSIFAIL) Remark
3.1 15.247(a)(2) 6dB Bandwidth Pass -
3.1 2.1049 99% Occupied Bandwidth Reporting only -
3.2 15.247(b)(3) Output Power Pass -
3.3 15.247(e) Power Spectral Density Pass -
34 15.247(d) Conducted Band Edges and Spurious Pass )
Emission
4.82 dB
3.5 15.247(d) |Radiated Band Edges and Spurious Emission Pass under the limit at
2487.920 MHz
19.95 dB
3.6 15.207 AC Conducted Emission Pass under the limit at
0.186 MHz
15.203 & .
3.7 15.247(b) Antenna Requirement Pass -

Declaration of Conformity:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented in
accordance with the regulation limits or requirements declared by manufacturers.
I's means measurement values may risk exceeding the limit of regulation standards, if
measurement uncertainty is include in test results.

2. The measurement uncertainty please refer to this report "Uncertainty of Evaluation”.

Comments and Explanations:

The product specifications of the EUT presented in the report are declared by the manufacturer

who shall take full responsibility for the authenticity.

Reviewed by: Keven Cheng
Report Producer: Michelle Chen
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

Equipment Tablet
Brand Name Zebra
Model Name ET45CA
FCCID UZ7ET45CA

GSM/EGPRS/WCDMA/HSPA/LTE/5G NR/NFC/GNSS
WLAN 11a/b/g/n HT20/HT40

WLAN 11ac VHT20/VHT40/VHT80

WLAN 11ax HE20/HE40/HES80

Bluetooth BR/EDR/LE

Note: 2.4G doesn’t support BW 40/80.

EUT supports Radios application

HW Version EV2-2
. ET45-userdebug 11 11-10-12.00-RG-U00-PRD-GSE MXJ
SW Version release-keys
MFD 10MAY22
EUT Stage Identical Prototype

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

Specification of Accessories
Battery Brand Name Zebra Model Name BT-000455

Supported Unit Used in Test Configuration and System

AC Adapter Brand Name Zebra Part Number |PWR-WUA5V12W0US
Earphone 1 Brand Name Zebra Part Number HDST-35MM-PTVP-01
Earphone 2 Brand Name Zebra Part Number |HDST-USBC-PTT1-01
USB Cable Brand Name  |Zebra Part Number  |CBL-TC5X-USBC2A-01
(Type C to Type A)
Type C-Audio Cable Brand Name  |Zebra Part Number  |ADP-USBC-35MM1-01
(Type C to 3.5mm)
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1.2 Product Specification of Equipment Under Test

Product Specification is subject to this standard

Tx/Rx Frequency Range 2402 MHz ~ 2480 MHz

Number of Channels 40

Carrier Frequency of Each Channel | 40 Channel (37 hopping + 3 advertising channel)

Bluetooth — LE (1Mbps): 6.00 dBm / 0.0040 W

Maximum Output Power to Antenna | g, i _ | E (2Mbps): 6.10 dBm / 0.0041 W

1.049 MHz for 1Mbps

o . .
99% Occupied Bandwidth 2.033 MHz for 2Mbps

Antenna Type / Gain IFA Antenna type with gain 1.39 dBi
Type of Modulation Bluetooth LE : GFSK
Remark:

1. For other wireless features of this EUT, test report will be issued separately.
2. The EUT's information above is declared by manufacturer. Please refer to Comments and

Explanations in report summary.

1.3 Modification of EUT

No modifications made to the EUT during the testing.

1.4 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No.58, Aly. 75, Ln. 564, Wenhua 3rd, Rd., Guishan Dist.,
Taoyuan City 333010, Taiwan (R.O.C.)

TEL: +886-3-327-0868

FAX: +886-3-327-0855

Sporton Site No.

THO5-HY, CO07-HY, 03CH16-HY
Note: The test site complies with ANSI C63.4 2014 requirement.
FCC designation No.: TW3786

Test Site Location

Test Site No.
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1.5 Applicable Standards

According to the specifications declared by the manufacturer, the EUT must comply with the
requirements of the following standards:

+ 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:

1. All the test items were validated and recorded in accordance with the standards without any
modification during the testing.

2. The TAF code is not including all the FCC KDB listed without accreditation.

3. This EUT has also been tested and complied with the requirements of FCC Part 15, Subpart B,
recorded in a separate test report.
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2 Test Configuration of Equipment Under Test

2.1 Carrier Frequency Channel

Frequency Band Channel (Flvrlthl) Channel (FIVrIeH(l)
0 2402 21 2444
1 2404 22 2446
2 2406 23 2448
3 2408 24 2450
4 2410 25 2452
5 2412 26 2454
6 2414 27 2456
7 2416 28 2458
8 2418 29 2460
9 2420 30 2462
2400-2483.5 MHz 10 2422 31 2464
11 2424 32 2466
12 2426 33 2468
13 2428 34 2470
14 2430 35 2472
15 2432 36 2474
16 2434 37 2476
17 2436 38 2478
18 2438 39 2480
19 2440 - -
20 2442 - -
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2.2 Test Mode

Bluetooth — LE RF Average Output Power
Data Rate / Modulation
Channel | Frequency
GFSK
1Mbps
Ch00 2402MHz 4.90 dBm
Ch19 2440MHz 6.00 dBm
Ch39 2480MHz 5.40 dBm
Bluetooth — LE RF Average Output Power
Data Rate / Modulation
Channel | Frequency
GFSK
2Mbps
Ch00 2402MHz 5.00 dBm
Ch19 2440MHz 6.10 dBm
Ch39 2480MHz 5.50 dBm

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). For radiated measurement, the

measured emission level of the EUT was maximized by rotating the EUT on a turntable, adjusting

the orientation of the EUT and EUT antenna in three orthogonal axis (X: flat, Y: portrait, Z:

landscape), and adjusting the measurement antenna orientation, following C63.10 exploratory test

procedures and find X plane as worst plane.

b. AC power line Conducted Emission was tested under maximum output power.
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The following summary table is showing all test modes to demonstrate in compliance with the standard.
Summary table of Test Cases
Test Item Data Rate / Modulation
Bluetooth — LE / GFSK
Mode 1: Bluetooth Tx CHOO_ 2402 MHz_1Mbps
e Mode 2: Bluetooth Tx CH19 2440 MHz_1Mbps
G Mode 3: Bluetooth Tx CH39_2480 MHz_1Mbps
Mode 4: Bluetooth Tx CHOO_ 2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19_ 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_2480 MHz_2Mbps
Mode 1: Bluetooth Tx CHOO_ 2402 MHz_1Mbps
Mode 2: Bluetooth Tx CH19_ 2440 MHz_1Mbps
Radiated Mode 3: Bluetooth Tx CH39 2480 MHz_1Mbps
Test Cases Mode 4: Bluetooth Tx CHOO_ 2402 MHz_2Mbps
Mode 5: Bluetooth Tx CH19 2440 MHz_2Mbps
Mode 6: Bluetooth Tx CH39_2480 MHz_2Mbps
AC Conducted
S Mode 1: WLAN (2.4GHz) Link + Bluetooth Link + USB Cable (Charging from AC Adapter)

TEL : 886-3-327-0868
FAX : 886-3-327-0855
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2.3 Connection Diagram of Test System

<AC Conducted Emission Mode>

120VackelHz
AC Adapler
USE Cabie
EuT D
Blueiooth
Eamhone
WLAN &P
Hotebook
<Bluetooth — LE Tx Mode>
1200 aciE0Hz
AC Adapter
5B Cable
EUT
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24

2.5

2.6

Support Unit used in test configuration and system

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

1. |Bluetooth Earphone |Kinyo BTE-3622 N/A N/A N/A

2. |WLAN AP ASUS RT-AC58 N/A N/A Unshielded, 1.8 m
AC I/P:

3. [Notebook Dell P79G FCCDoC  |N/A ggsgf;fed‘ 12m
Shielded, 1.8 m

EUT Operation Test Setup

The RF test items, utility “cmd.exe (10.0.17763.1577)" was installed in Notebook 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.

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 10 dB attenuator.

Offset(dB) = RF cable loss(dB) + attenuator factor(dB).
=42+10=14.2 (dB)
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3 Test Result
3.1 6dB and 99% Bandwidth Measurement
3.1.1Limit of 6dB and 99% Bandwidth

The minimum 6 dB bandwidth shall be at least 500 kHz.

3.1.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.1.3Test Procedures

1. The testing follows the ANSI C63.10 Section 6.9.3 (OBW) and 11.8.1 (6dB BW).

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

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

4.  Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz.
Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The
6dB bandwidth must be greater than 500 kHz.

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) is set
1-5% of the emission bandwidth and set the Video bandwidth (VBW) = 3 * RBW.

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

3.1.4Test Setup

(el { o
Spectrum Analyzer EUT
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3.1.5Test Result of 6dB Bandwidth

Temperature : 21~25C

Test Engineer : |Eason Huang

Relative Humidity : 51~54%

6dB BW
Data Freq. 6dB BW
Mod. NTX CH. Limit Pass/Fail
Rate (MHz) (MHz)
(MHz)
BLE 1Mbps 1 0 2402 0.688 0.50 Pass
BLE 1Mbps 1 19 2440 0.680 0.50 Pass
BLE 1Mbps 1 39 2480 0.690 0.50 Pass
BLE 2Mbps 1 0 2402 1.260 0.50 Pass
BLE 2Mbps 1 19 2440 1.264 0.50 Pass
BLE 2Mbps 1 39 2480 1.272 0.50 Pass
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<1Mbps>

6 dB Bandwidth Plot on Channel 00 6 dB Bandwidth Plot on Channel 19

Spectrum E%] Spectrum E%]
Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz
jo Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep j» Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
D2[1] 0.01 dp| D2[1] 0.05 dp)|
687.67 kHz| 679.67 kHz|
20 di M1[1] 1.81 dBm 20 df M1[1] 1.13 dBm
2.40167430 GHz 2.43967430 GHz
10 10
D1 4250 dBm D1 5.000 dBr —
¥ ] M1 ~ 5
0 di | Hvl N od _— IEIEI } /\1
D2 -1.750 dBém = D2 -1.000 dém =
o]
~
-10d - -10 d
20 d 20 d
e
N IEEENE ||| g |
30 ol -30d
-40 d 40
S0 d 50 d
-60 dl -60 dl
CF 2.402 GHz 1001 pts Span 2.0 MHz CF 2.44 GHz 1001 pts Span 2.0 MHz
— —
i ] Measuring... WNRNARRRD W 7 )i ] Measuring...  WRNANNAND W
,
Date: 20.JUN.2022 14:23:59

4

Date: 20.JUN.2022 14:30:01

6 dB Bandwidth Plot on Channel 39 N/A

Spectrum u%:x
Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 100 kHz
lo_att 20dB_ SWT 1ms @ VBW 300 kHz _Mode Sweep
[@ 1Pk Max
D2[1] -0.02 dB|
690.00 kHz|
20 di M1[1] -1.66 dBm
2.47966000 GHz
10d
D1 4.360 dBrm
dd M1 S o2
D2 -1.640 dbrm = =
-10d
20 d
R o]
30 d
40 d
Sod
60 d
CF 2.48 GHz 1001 pts Span 2.0 MHz

‘[ ] Measuring... QUANNANED 6
Date: 20.JUN.2022 14:37:06

%
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<2Mbps>

6 dB Bandwidth Plot on Channel 00 6 dB Bandwidth Plot on Channel 19

Spectrum E%] Spectrum E%]
Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz
jo Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep j» Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
M1[1] -2.54 dBm M1[1] -1.81 dBm
2.40137200 GHz 2.43935600 GHz
20d p2[1] -0.17 de] ||| 20 a D2[1] 0.05 dB|
1.26000 MHz| 1.26400 MHz|
10 di 10 di
D1 3510 dBm D1 4.250 dBm =
0 di ! I 4 0 di | M1 cpo
D2 -2.480 dBm %:_\1 D2 -1.750 dBn >
]
-10d \ -10 d /
20 d < 20 d \
30d \w\ 504
Wr/ A Mr'/ Y [ana WO
S0 d 50 d
-60 d -60 d
CF 2.402 GHz 1001 pts Span 4.0 MHz CF 2.44 GHz 1001 pts Span 4.0 MHz
—
)i ] Measuring... WRNANNNAD W 7 )i ] Measuring...  WRNANNAND W
Date: 20.JUN.2022 153:27:15

4

Date: 20.JUN.2022 15:30:35

6 dB Bandwidth Plot on Channel 39

Ref Level 30.00 dém
lo att 20 de
@ 1Pk Max

N/A

(=)

Offset 24.10 d8 @ RBW 100 kHz

SWT 1ms @ YBW 300 kHz Mode Sweep

M1[1] -2.54 dBm|
2.47934400 GHz|
-0.11dB
1.27200 MHZ

D2[1]

D1 3.540 dBrm
0 di 1 11 o
D2 -2.460 dBmr =

CF 2.48 GHz 1001 pts
| J

LJUN.2022  15:33:43

Span 4.0 MHz
[ CEEEREE )

Measuring...

%

Date: 20
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3.1.6 Test Result of 99% Occupied Bandwidth

Temperature : 21~25C

Test Engineer : |Eason Huang

Relative Humidity : 51~54%

Data Freq. 99% Occupied BW
Mod. NTX CH. Pass/Fail
Rate (MHz) (MHz)
BLE 1Mbps 1 0 2402 1.041 Pass
BLE 1Mbps 1 19 2440 1.041 Pass
BLE 1Mbps 1 39 2480 1.041 Pass
BLE 2Mbps 1 0 2402 2.030 Pass
BLE 2Mbps 1 19 2440 2.034 Pass
BLE 2Mbps 1 39 2480 2.034 Pass
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<1Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19

Spectrum u%: Spectrum u%:
Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 30 kHz Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 30 kHz
o Att 20de SWT 1ms @ VBW 100 kHz Mode Sweep o Att 20de SWT 1ms @ VBW 100 kHz Mode Sweep
(@152 Max (@152 Max
M1[1] 0.61 dBm)| M1[1] 1.42 dBm|
. 2.40198800 GHz| . 2.43998400 GHz|
20, Occ Bw 1.040059041 MHz| | [| 2° Occ Bw 1.040059041 MHz|
10 df 10 df
M [
0 df ~ od
A N R e
10 di T — -10dl 4L A i
20d 20d
30 [=an.dhm—=
a0 em—— I .
-40d -40d
50d 50d
-60d -60d
CF 2.402 GHz 1001 pts Span 2.0 MHz CF 2.44 GHz 1001 pts Span 2.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result | Type | Ref | Trc | X-value Y-value | _Function Function Result
M1 1 2.401988 GHz 0.61 dBm M1 1 2.439384 GHz 1.42 dBm
T1 i 2.40151049 GHz -14.27 dBm Oce Bw 1.040959041 MHz T1 i 2.4395025 GHz -13.85 dBm Oce Bw 1.040959041 MHz
T2 1 2.40255145 GHz -13.11 dBm T2 1 2.44054346 GHz -12.36 dBm
( J [TIERR ( J WHRRRREED W
Date: 20.JUN.2022 14:26:24 Date: 20.JUN.2022 14:35:35

99% Occupied Bandwidth Plot on Channel 39

N/A

Spectrum

Ref Level 30.00 dem

(=)

Offset 24.10 d8 @ RBW 30 kHz

lo att 20de SWT 1ms @ VBW 100 kHz

Mode Sweep
(@153 Max

M1[1]

Occ Bw

0.86 dBm
2.47997600 GHz|
1.040959041 MHz

M
X

GF 2.48 GHz

1001 pts
Marker

Type | Ref | Trc | X-value Y-value | _Function
M1 1

Span 2.0 MHz

Function Result

2.479976 GHz
2.4794965 GHz
2.48053746 GHz

0.86 dBm
-14.34 dBm
-12.94 dBm

T1 i

Occ Bw
T2 1

1.040959041 MHz

( J

LJUN.2022 13

Date: 20

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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<2Mbps>

99% Bandwidth Plot on Channel 00

99% Occupied Bandwidth Plot on Channel 19

Spectrum u%: Spectrum u%:
Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 30 kHz Ref Level 30.00 dBm  Offset 24.10 dé @ RBW 30 kHz
o Att 20de  SWT  1.1ms @ VBW 100 kHz Mode Sweep o Att 20de  SWT  1.1ms @ VBW 100 kHz Mode Sweep
(@152 Max (@152 Max
M1[1] -2.07 dBm| M1[1] -1.31 dBm|
. 2.40197600 GHz| . 2.43996800 GHz|
20, Occ Bw 2.029970030 MHz| | [| 2° Occ Bw 2.033966034 MHz
10d 10d
M M
od M od A
et VAN A Ve
-10d IBE Y = — -10d W F
-20d -20d £ M
a S 5
-30d /l \\W -30d /‘, L,\
-40 d -40.d
et Tl [ U A s | Nl AT
50 d 50 d
60 d 60 d
CF 2,402 GHz 1001 pts Span 4.0 MHz CF 2.44 GHz 1001 pts Span 4.0 MHz
Marker Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result | Type | Ref | Trc | X-value Y-value | _Function Function Result
M1 T 2.401976 GHz -2.07 dBm M1 T 2.439968 GHz ~1.31 dBm
T1 1 2.40102897 GHz -16.07 dBm Occ Bw 2.02997003 MHz T1 1 2.43901698 GHz -15.80 dBm Occ Bw 2.033966034 MHz
T2 1 2.40305894 GHz -15.72 dBm T2 1 2.44105095 GHz -15.13 dBm
( J [T ] [ ] [T
Date: 20.0UN.2022 15:28:52 Date: 20.0UN.2022 15:33:21

99% Occupied Bandwidth Plot on Channel 39

N/A

Spectrum u%:x
Ref Level 30,00 dBm Offset 24.10 dB @ RBW 30 kHz
jo Att 20 dB. SWT 1.1ms @ VBW 100 kHz  Mode Sweep
(@153 Max
Mi[1] -1.97 dBm|
. 2.47996400 GHz|
20 Occ Bw 2.033966034 MHz
10d
0 di M
N, //v\
-10d A v [ -
TL 2
A S
20 d
-30 di
-40 dI v\
ki P B
50 d
60d
CF 2.48 GHz 1001 pts Span 4.0 MHz
Marker
Type | Ref | Trc | X-value Y-value | _Function Function Result
M1 1 2.479964 GHz -1.97 dBm
T1 1 2.47900899 GHz -16.54 dBm Occ Bw 2.033966034 MHz
T2 1 2.48104296 GHz -15.94 dBm
{ ] R e
Date: 20.0UN.2022 15:35:45

Note: The occupied channel bandwidth is maintained within the band of operation for all of the modulations.
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3.2 Output Power Measurement
3.2.1Limit of Output Power

For systems using digital modulation in the 2400-2483.5 MHz, the limit for output power is 30 dBm. If
transmitting antenna of directional gain greater than 6 dBi is used, the peak output power from the
intentional radiator shall be reduced below the above stated value by the amount in dB that the

directional gain of the antenna exceeds 6 dBi. In case of point-to-point operation, the limit has to be

reduced by 1 dB for every 3 dB that the directional gain of the antenna exceeds 6 dBi.

3.2.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.2.3Test Procedures

For Average Power, the testing follows ANSI C63.10 Section 11.9.2.3.2 Method AVGPM-G
The RF output of EUT is connected to the power meter by RF cable and attenuator.
The path loss is compensated to the results for each measurement.

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

o M w0 D=

Measure the conducted output power and record the results in the test report.

3.2.4Test Setup

Power Meter EUT

TEL : 886-3-327-0868 Page Number 1 20 of 42

FAX : 886-3-327-0855 Issue Date : Aug. 16, 2022

Report Template No.: BU5-FR15CBT4.0 Version 2.4 Report Version 1 01



ssanranis. FCC RADIO TEST REPORT Report No. : FR1IN2541B

3.2.5Test Result of Average Output Power

Temperature : 21~25C

Test Engineer : |Eason Huang

Relative Humidity : 51~54%

Average Conducted e EIRP
Data Freq. Conducted Power DG Power | Pass
Mod. NTX | CH. Power
Rate (MHz) Power Limit (dBi) Limit | /Fail
(dBm)
(dBm) (dBm) (dBm)
BLE | 1Mbps 1 0 2402 4.90 30.00 1.39 6.29 36.00 | Pass
BLE | 1Mbps 1 19 2440 6.00 30.00 1.39 7.39 36.00 | Pass
BLE | 1Mbps 1 39 2480 5.40 30.00 1.39 6.79 36.00 | Pass
BLE | 2Mbps 1 0 2402 5.00 30.00 1.39 6.39 36.00 | Pass
BLE | 2Mbps 1 19 2440 6.10 30.00 1.39 7.49 36.00 | Pass
BLE | 2Mbps 1 39 2480 5.50 30.00 1.39 6.89 36.00 | Pass
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3.3 Power Spectral Density Measurement

3.3.1Limit of Power Spectral Density

The peak power spectral density shall not be greater than 8 dBm in any 3 kHz band at any time interval

of continuous transmission.

3.3.2Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.3.3Test Procedures

1.
2.

The testing follows the ANSI C63.10 Section 11.10.2 Method PKPSD.

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

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

Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz.
Video bandwidth (VBW) = 10 kHz. In order to make an accurate measurement, set the span to
1.5 times DTS Channel Bandwidth. (6 dB BW)

Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully
stabilize. Use the peak marker function to determine the maximum power level.

Measure and record the results in the test report.

The Measured power density (dBm)/ 100 kHz is a reference level and is used as 20 dBc down

limit line for Conducted Band Edges and Conducted Spurious Emission.

3.3.4Test Setup

i { 0]

Spectrum Analyzer EUT
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3.3.5Test Result of Power Spectral Density

Temperature : 21~25C

Test Engineer : |Eason Huang

Relative Humidity : 51~54%

Peak PSD
Peak PSD | Peak PSD
Data Freq. DG Limit
Mod. NTX| CH. (dBm (dBm Pass/Fail
Rate (MHz) (dBi) (dBm
/1100kHz) 13kHz)
13kHz)
BLE | 1Mbps | 1 0 2402 4.29 -10.82 1.39 8.00 Pass
BLE | 1Mbps | 1 19 2440 5.08 -10.00 1.39 8.00 Pass
BLE | 1Mbps | 1 39 2480 4.51 -10.52 1.39 8.00 Pass
BLE | 2Mbps | 1 0 2402 3.60 -13.05 1.39 8.00 Pass
BLE | 2Mbps | 1 19 2440 4.29 -12.27 1.39 8.00 Pass
BLE | 2Mbps | 1 39 2480 3.60 -15.84 1.39 8.00 Pass
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3.3.6 Test Result of Power Spectral Density Plots (100kHz)

<1Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum u%:x Spectrum u%:x
Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 100 kHz Ref Level 30,00 dBm  Offset 24,10 dB @ RBW 100 kHz
lo Att 20 dB  SWT 1ms @ VBW 300 kiz _Mode Sweep o Att 20de  SWT 1ms @ VBW 300 kHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
M1[1] 4.29 dBm| M1[1] 5.08 dBm)|
2.40201240 GHz 2.44000710 GHz
20 i 20 i
w M1 w [
I R S g /—ﬁ\{_/’\\\ —
0 di — 0 di
o e I -
[
| ey || — ]
10d -10 d
20 d 20 dl
-30d -30d
40 d 40 d
50 d 50 d
-60 d -60 d
CF 2.402 GHz 1001 pts Span 1.032 MHz CF 2.44 GHz 1001 pts Span 1.02 MHz
—— —
L J{ ) SRARRARED W J{ J [T
Date: 20.JUN.2022 14:24:41 Date: 20.JUN.2022 14:33:14

PSD 100kHz Plot on Channel 39

N/A

Spectrum

=

Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz
jo Att 20dB  SWT 1ms @ VBW 300 kHz Mode Sweep

[@ 1Pk Max

M1[1] 4.51 dBm

2.47999790 GHz|

CF 2.48 GHz 1001 pts

L ] )

Date:

Span 1.035 MHz
—

20.JUN.2022  15:22:02
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<2Mbps>

PSD 100kHz Plot on Channel 00

PSD 100kHz Plot on Channel 19

Spectrum u%: Spectrum u%:
Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz Ref Level 30.00 dBm Offset 24.10 dB @ RBW 100 kHz
|» Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep j» Att 20dB  SWT 1ms @ YBW 300 kHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
M1[1] 3.60 dBm| M1[1] 4.29 dBm|
2.40200940 GHz 2.44000190 GHz
20 di 20 di
10d 10d
1 w1
o ™~ oo — — ™~
—?//_/V ~__ |- ——
-10 -10d
20 d 20 d
30 d 30 d
-40 d -40 d
S0 d 50
60 d 60 d
GF 2.402 GHz 1001 pts Span 1.89 MHz GF 2.44 GHz 1001 pts Span 1.896 MHz
( ) (T T

e: 20.JUN.2022 15:28:27

Da

te: 20.JUN.2022 15:31:15

PSD 100kHz Plot on Channel 39

N/A

Spectrum

(=)

Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 100 kHz
lo att 20de SWT 1ms @ YBW 300 kHz Mode Sweep

@ 1Pk Max

M1[1]

3.60 dBm
2.48000000 GHzZ|

1001 pts Span 1.908 MHz
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3.3.7 Test Result of Power Spectral Density Plots (3kHz)
<1Mbps>

PSD 3kHz Plot on Channel 00

PSD 3kHz Plot on Channel 19

u%:x Spectrum u%:x
Ref Level 30.00 dBm Offset 24.10 dB @ RBW 3 kHz Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 3 kHz
lo Att 20de  SWT  11.5ms @ VBW 10 kHz Mode Sweep o Att 20de SWT 11.4ms & VBW 10kHz Mode Sweep
[@ 1Pk Max [@ 1Pk Max
M1[1] -10.82 dBm| M1[1] -10.00 dBm|
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-50 d =50 df
-60 df -60 di
CF 2.402 GHz 1001 pts Span 1.032 MHz CF 2.44 GHz 1001 pts Span 1.02 MHz
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Date: 20.JUN.2022 14:24:23

Dete: 20.JUN.2022 14:33:00

PSD 3kHz Plot on Channel 39 N/A

Spectrum
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v
Ref Level 30.00 dBm Offset 24.10 dB @ RBW 3 kHz
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<2Mbps>

PSD 3kHz Plot on Channel 00

PSD 3kHz Plot on Channel 19

Spectrum [@ Spectrum [@
Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 3 kHz Ref Level 30.00 dBm  Offset 24.10 dB @ RBW 3 kHz
o att 20de  SWT 21ms ® VBW 10kHz _Mode Sweep o att 20dB  SWT  21.1ms @ VBW 10kHz Mode Sweep
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3.4 Conducted Band Edges and Spurious Emission Measurement

3.4.1Limit of Conducted Band Edges and Spurious Emission

All harmonics/spurious must be at least 30 dB down from the highest emission level within the

authorized band.

3.4.2 Measuring Instruments

Please refer to the measuring equipment list in this test report.

3.4.3Test Procedure

1.

The testing follows the ANSI C63.10 Section 11.11.3 Emission level measurement.

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

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

4. Set RBW =100 kHz, VBW = 300 kHz, Peak Detector. Unwanted Emissions measured in any 100
kHz bandwidth outside of the authorized frequency band shall be attenuated by at least 20 dB
relative to the maximum in-band peak PSD level in 100 kHz when maximum peak conducted
output power procedure is used. If the transmitter complies with the conducted power limits based
on the use of RMS averaging over a time interval, the attenuation required under this paragraph
shall be 30 dB instead of 20 dB.

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

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

3.4.4Test Setup
(aXs [} ]
Spectrum Analyzer EUT
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