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History of this test report

Report No. Version Description Issue Date

FG432616E 01 Initial issue of report Jul. 30, 2024

Revise Test Mode

FG432616E 02 This report is an updated version, replacing the Aug. 02, 2024
report issued on Jul. 30, 2024.

Revise Product Feature

FG432616E 03 This report is an updated version, replacing the | Aug. 21, 2024
report issued on Aug. 02, 2024.
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Summary of Test Result

Report Ref Std. Test Items Result Remark
Clause Clause (PASS/FAIL)
§2.1053 . . . 2.12dB
3.2 §27.53 (c)(2) Radiated (SBF;I:]r(;or;)Emlssmn Pass under the limit at
§27.53 () 1573.00 MHz

Conformity Assessment Condition:

1. The test results (PASS/FAIL) with all measurement uncertainty excluded are presented against the
regulation limits or in accordance with the requirements stipulated by the applicant/manufacturer who
shall bear all the risks of non-compliance that may potentially occur if measurement uncertainty is taken
into account.

2.  The measurement uncertainty please refer to each test result in the section “Measurement Uncertainty”.

Disclaimer:
The product specifications of the EUT presented in the test report that may affect the test assessments are
declared by the manufacturer who shall take full responsibility for the authenticity.

Reviewed by: Danny Lee
Report Producer: Clio Lo
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1 General Description
1.1 Product Feature of Equipment Under Test

Product Feature

General Specs
GSMILTE, Bluetooth - LE, Wi-Fi 2.4GHz 802.11b/g/n, and NFC.

Antenna Type

WWAN: FPC Antenna

WLAN: FPC Antenna

Bluetooth - LE: Internal Antenna
NFC: Loop Antenna

Antenna Gain LTE Band 13 : 2.8

Remark: The EUT's information above is declared by manufacturer. Please refer to Disclaimer in
report summary.

Support band and evaluated information

Supported band B13

Evaluated and Tested band B13

band Power Class

PC3 -

B13 V -

1.2 Modification of EUT

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

1.3 Testing Location

Test Site Sporton International Inc. Wensan Laboratory

No0.58, 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

Test Site Location

Sporton Site No.

Test Site No.
03CH11-HY
Test Engineer Yuan Lee, Fu Chen and Troye Hsieh
Temperature (C) 20.2~20.9
Relative Humidity (%) 52.3~65.4

Note: The test site complies with ANSI C63.4 2014 requirement.
FCC Designation No.: TW3786
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1.4 Applicable Standards

According to the specifications of the manufacturer, the EUT must comply with the requirements of the

following standards:

+ ANSI C63.26-2015

+ FCC 47 CFR Part 2, 27

¢+ FCC Part 15 Subpart C §15.247

+ FCC KDB 971168 D01 Power Meas. License Digital Systems v03r01
+ FCC KDB Publication No. 558074 D01 15.247 Meas Guidance v05r02
+ FCC KDB 414788 D01 Radiated Test Site v01r01

Remark:

1. All test items were verified and recorded according to the standards and without any deviation
during the test.

2. The TAF code is not including all the FCC KDB listed without accreditation.
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2 Test Configuration of Equipment Under Test
2.1 Test Mode

Antenna port conducted and radiated test items listed below are performed according to KDB 971168

D01 Power Meas. License Digital Systems v03r01 with maximum output power.

Modulation Type Modulation
A QPSK
Test Iltem Modulation Type Subcarrier Tone Channel
RSE A 15 kHz 1T0 L, M, H

Remark:

1. Evaluated all the transmitter signal and reporting worst-case configuration among all
modulation types.

2.  The device is investigated from 30MHz to 10 times of fundamental signal for radiated spurious
emission test under different Tone size/offset and modulations in exploratory test.
Subsequently, only the worst-case emissions are reported.

3.  During the Radiated Spurious Emission test, the EUT turn on the Bluetooth_LE and WLAN
functions simultaneously.

The final test modes consider the modulation and the worst data rates as shown in the table

below.

<Co-Location>

Modulation Data Rate

Bluetooth-LE CH39 + 802.11b CHO1 + LTE NB-loT Band 13 2Mbps + MCSO0 + QPSK

2.2 Connection Diagram of Test System

System BT
Simulator AP router Notebook GPS Station Eamphone
Power EUT
Source Notebook
Earphone ‘ WLAN AP Monior ‘

This example is connection diagram of EUT test configurations.
For detail, please refer to test mode configuration and setup photographs for each test item.
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2.3 Support Unit used in test configuration and system

Item [Equipment Brand Name |Model No. FCC ID Data Cable Power Cord
1. |System Simulator |Anritsu MT8821C N/A N/A Unshielded, 1.8 m
AC I/P:
. Unshielded, 1.2m
2. |Notebook Dell Latitude 3400 N/A N/A DC O/P-
Shielded, 1.8m
2.4 Frequency List of Low/Middle/High Channels
LTE-NB1 Band 13 Channel and Frequency List
Channel/Frequency(MHz) Lowest Middle Highest
Channel 23181 23230 23279
Frequency 777.1 782.0 786.9
TEL : 886-3-327-0868 Page Number 1 80f13
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3 Radiated Test Items
3.1 Measuring Instruments

See list of measuring instruments of this test report.

3.1.1 Test Setup

For radiated test below 30MHz

! : RX Antenna
1 Im *
I
1im
1!
1
Metal Full Soldered Ground Plane
SO
2 Spectrum Analyzer / Receiver
System Simulator
For radiated test from 30MHz to 1GHz
RX Antenna

Metal Full Soldered Ground Plane

[

System Simulator

[

Spectrum Analyzer | Receiver

TEL : 886-3-327-0868 Page Number :90f13
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SPORTON LAB.

For radiated test from 1GHz to 18GHz

== .

Spectrum Analyzer / Receiver

System Simulator

For radiated test above 18GHz

RX Antenna

Metal Full Soldered Ground Plane

==

oC Spectrum Analyzer / Receiver
System Simulator

3.1.2 Test Result of Radiated Test

Please refer to Appendix A.

Note:

The low frequency, which started from 9 kHz to 30MHz, was pre-scanned and the result which was
20dB lower than the limit line was not reported.

There is adequate comparison measurement of both open-field test site and alternative test site -

semi-Anechoic chamber according to 414788 D01 Radiated Test Site v01r01, and the result came out

very similar.
TEL : 886-3-327-0868 Page Number : 10 0f 13
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3.2 Radiated Spurious Emission Measurement

3.2.1Description of Radiated Spurious Emission Measurement

The radiated spurious emission was measured by substitution method according to ANSI C63.26-2015.

The power of any emission outside of the authorized operating frequency ranges must be attenuated

below the transmitter power (P) by a factor of at least 43 + 10 log (P) dB.

For LTE Band 13

For operations in the 746-758 MHz, 775-788 MHz, and 805-806 MHz bands, emissions in the band
1559-1610 MHz shall be limited to —70 dBW/MHz equivalent isotropically radiated power (EIRP) for
wideband signals, and —80 dBW EIRP for discrete emissions of less than 700 Hz bandwidth.

The spectrum is scanned from 30 MHz up to a frequency including its 10th harmonic.

3.2.2Test Procedures

The testing follows FCC KDB 971168 D01 v03rO1 Section 7 and ANSI C63.26-2015 section 5.5.4

Radiated measurement using the field strength method.

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 receiving antenna, which was mounted on the antenna
tower.
3. The table was rotated 360 degrees to determine the position of the highest spurious emission.
4.  The height of the receiving antenna is varied between one meter and four meters to search the
maximum spurious emission for both horizontal and vertical polarizations.
5. Make the measurement with the spectrum analyzer's RBW = 1MHz, VBW = 3MHz, taking the
record of maximum spurious emission.
6.  To convert spectrum reading E(dBuV/m) to EIRP(dBm)
EIRP(dBm) = Level (dBuV/m) + 20log(d) -104.77, where d is the distance at which filed
strength limit is specified in the rules.
7.  Field Strength Level (dBm) = Spectrum Reading (dBm) + Antenna Factor + Cable Loss + Read
Level - Preamp Factor.
ERP (dBm) = EIRP (dBm) - 2.15
9. The RF fundamental frequency should be excluded against the limit line in the operating
frequency band.
TEL : 886-3-327-0868 Page Number 11 0f 13
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4 List of Measuring Equipment

Instrument | Brand Name | Model No. Serial No. |Characteristics Cal:)b;?etion Test Date Due Date Remark
Bilog Antenna |  TESEQ CBh_Gﬁl_tlﬁD& Agﬁilt‘gg‘z 30MHz~1GHz | Oct. 07, 2023 J;‘SI'.%SZ',ZZ%ZZT Oct. 06, 2024 (oggﬂﬁmv)
Loop Antenna ggm‘zs‘ HFH2-Z2 100488 | 9 kHz~30 MHz | Sep. 12, 2023 JS’:L %i',zzgzzf Sep. 11, 2024 (O?ngﬂﬁi?;v)
Horn Antenna SCHVY:?(RZBE BBHA 9120 D [9120D-01620| 1GHz~18GHz |Aug. 17, 2023 JB‘SI'.%SZ'YZZ%ZZ‘; Aug. 16, 2024 (oigﬂim()
SH'ZEZ'EH';”“ SCH\A&RZBE BBHA 9170 1224 | 18GHz~40GHz | Jul. 10, 2023 J;’SI'.%?;,ZZ%ZZT Jul. 09, 2024 (Oggﬂi‘ff’;n
Amplifier | SONOMA 310N 187312 | 9kHz~1GHz |Dec.08, 2023 |*} %32'122%221~ Dec. 07, 2024 (o?gﬂﬁm{)
Preamplifier |  Keysight 83017A  |MY53270080 | 1GHz~26.5GHz | Mar. 25, 2024 J;‘SI'_%SZ'VZZ%ZZ‘; Mar. 24, 2025 (Ogg‘:ﬁi_o:n
Preamplifier EMEC EM18G40G | 060871 | 18GHz~40GHz | Aug. 30, 2023 J;*SI'.?Z"ZZ%ZZT Aug. 29, 2024 (o?gﬂﬂm{)
iﬁ’g;rzuer? Keysight N9O10A  |MY54200486| 10Hz~44GHz | Oct. 05, 2023 J;’SI'. %?é,'zzc())zzf Oct. 04, 2024 (Ogg‘::ﬁi_o;n
Eg"c'eTIS:: Keysight | N9O3BA(MXE) |MY55420170 | 20MHz~8.4GHz | Aug. 02, 2023 J;*SI'_ %32'722%221” Aug. 01, 2024 (O?ngﬂﬁiﬂv)
oo | ec | wuor | wa [ S| [mmm | eme
AntennaMast | EMEC  |AM-BS-4500-B|  N/A 1~4m N/A JS’SI'_ %32'7 22%22‘:’ N/A (O?ng(::ﬂiﬂn
Turn Table EMEC TT 2000 N/A | 0~360 Degree na %32" 22%22‘:‘ N/A (o?gﬂﬂm{)
Software Audix 6.20 OE;_ g.04 | RK-001053 N/A N/A JS’SI'_ %‘3’7 22%22‘: N/A (o?gﬂﬁi-o;n
Hygrometer | TECPEL DTM-303B | TP140325 N/A Dec. 08, 2023 J;*SI'_ %32'722%221” Dec. 07, 2024 (O?ngﬂﬁiﬂv)
RF Cable gﬂaﬁg SUCEJ';LEX 804013/2 30M~40G | May 23, 2024 JSJS{. %‘Z 22%221~ May 22, 2025 (o?gﬂﬁmv)
RF Cable ggﬁﬁg; SUClool;LEX MY2859/2 | 30MHz~40GHz | Mar. 06, 2024 J;‘SI'_%‘?Z'VZZ%ZZT Mar. 05, 2025 (O?ngﬂﬂmv)
RFCable | goorne | SUOPEEX | g0aosir 9K~30M | Mar. 06, 2024 |* %?é,'zzgzzf Mar. 05, 2025 (o?gﬂﬁmv)
RF Cable EBEEE; SUC{%’;LEX 803951/2 | 30M~40G | Mar. 06, 2024 J‘JJSI'_ %‘3’7 ZZ%ZZT Mar. 05, 2025 (o?gﬂﬁmv)
Filter Wainwright !vo%}é%zdggg SN12 1GHZF"i'Iitgerr' Pass| sep. 11, 2023 J;‘SI'_ %32'722%221~ Sep. 10, 2024 (o?gﬂﬂmv)
Filter Wainwright gg&zg%o%zog SN3 SGHZ::tgehr Pass Sep. 11, 2023 J‘LJJSI.. %‘; 22%22‘; Sep. 10, 2024 (Oggﬂﬂi-ol-r!]Y)
TEL : 886-3-327-0868 Page Number : 12 0f 13
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5 Measurement Uncertainty
Uncertainty of Radiated Emission Measurement (30 MHz ~ 1000 MHZz)
Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y)) 3290 dB
Uncertainty of Radiated Emission Measurement (1 GHz ~ 18 GHz)
Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y)) 3.530dB
Uncertainty of Radiated Emission Measurement (18 GHz ~ 40 GHz)
Measuring Uncertainty for a Level of
Confidence of 95% (U = 2Uc(y)) 3.610dB
TEL : 886-3-327-0868 Page Number :130f 13
FAX : 886-3-327-0855 Issue Date : Aug. 21, 2024
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Appendix A. Test Results of Radiated Test

Al. Summary of each worse mode

Freq

Level

Ant Factor

Am p\Chbl

Filter

EIRPCF

Reading

Limit

Margin

e Band | Ch | k) | (@Bm) | D (dB) (dB) (dB) (dB) @Buv) | (@Bm) | (@p) | 7O [ AN
4 |Part27F |LTEB13 | H | 1573 | -4427 | RMS |  25.34 2866 | 078 | -9523 | 5350 |-4215| 212 | v | 1
TEL: 886-3-327-0868 Page Number : Alof A5
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Ant. 1
Part 27F Mode 4
LTE B13 15k Ch23181
L
EL&HEIIdBI‘I"I]
AD.0 TO0 AC BAND
=200
~30.0
2
~40.10
1
50,0 Mw
3 W
50,0 W
M
-Fi.D
_? 0 2600, 4200, S800. 7400, 000
Frequency (MHz)
Site : @B3CH11-HY
Condition: 7€ AC BAND 32m 212D 1620 230817 Horizontal
: NB IeT Band 13 15k Ch23181 178 QPSK
ant amphCh Filter Readin Limit
Freq Level Detector Factor 1 EIRPCF B Margin Pol
MHEZ dBm B/ m dB dB dB8 dBuW dBm a8
1 1554, 28 -49.48 RMS 25.16 -28.74 .81 -95.23 48.60 -13.80 -36.48 Horizontal
2 2331.53@ -38.38 RMS 2F .21 -26.64 @.66 -95.23 55.62 -13.8@ -25.38 Horizontal
5 18 .48 -57.71 RMS 29.5%7 -25.43% ®.79 -95.28% 3¥2.5%9 -1%.88 -44.71 Horizontal
EL&velidij
-10.0/ I I i TO0 AT BAND
=200
=310
2
40,0/ 1
_5n1¢ ,Jw
3 %M
50,0
-0
_? 0 2600, 4200, S8 7400, SO00
Frequency (MHZz)
Site : @3CH11-HY
Condition: 788 AC BAND 3m 291280 01628 236817 Vertical
: NB IoT Band 13 15k Ch23181 17 QPSK
ant AamphCh Filter Readinm Limit
Freq Level Detector Factor 1 EIRPCF B Margin Pol
MHZ dBm dB S m dB dB dB dBu dBm d&
1 1554.26 -45.42 RMS 25.16 -28.74 .81 -95.23 52.58 -13.86 -32.42 vertical
2 2331 .38 -38.45 RMS 27.21 -26.64 @.66 -95.23 55.55 -13.88 -25.45 Vertical
5 3188.40 -S7.92 RMS 26.87 -25._a4% 8.79 -95.25 33 .38 -13.060 -44.92 Vertical
TEL: 886-3-327-0868 Page Number . A20of A5
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Ant. 1

Part 27F Mode 4

LTE B13 15k Ch23230

M
EL&h’EIldBI‘I"I]
AD.0 TO0 AC BAND
=200
~30.0
2
~40.10
1
50,0 Ww-w
5 -
50,0
-Fi.D
_? 0 2600, 4200, S800. 7400, O00
Frequency (MHz)
Site : @B3CH11-HY
Condition: 7€ AC BAND 32m 212D 1620 230817 Horizontal
: NB IeT Band 13 15k Ch23238 178 QPSK
ant amphCh Filter Readin Limit
Freq Level Detector Factor 1 EIRPCF B Margin Pol
MHEZ dBm B/ m dB dB dB8 dBuW dBm a8
1 1564. 88 -46.75 RMS 25.18 -28.7@ e.79 -95.23 51.21 -42.15 -4.68 Horizontal
2 2346.898 -38.56 RMS 2F .38 -26.62 @.66 -95.23 55.33 -13.8@ -25.56 Horizontal
5 F12B.08 -57.85% RMS 29.72 -2%5.3%9 @.82 -95.28% X2.2% -1%.80 -44.8% Horizontal
IEILIEI-lu'EIlrl:lB‘-I'l"l,'p
-10.0/ I I i TO0 AT BAND
=200
=310
-40.0/ z
50,0 w_,_-—-—uwd-""\—“—“m"—"'”""_"m"’"_’"
3M-Hw
50,0
-0
_? 0 2600, 4200, SH00 7400, SO00
Frequency (MHZz)
Site : @3CH11-HY
Condition: 788 AC BAND 3m 291280 01628 236817 Vertical
: NB IoT Band 13 15k Ch2323@ 17T QPSK
ant AamphCh Filter Readinm Limit
Freq Level Detector Factor 1 EIRPCF B Margin Pol
MHZ dBm dB S m dB dB dB dBu dBm d&
1 1564.88 -45.48 RMS 25.18 -28.76 &.79 -95.23 52.56 -42.15% -3.25 Vertical
2 2346.808 -48.59 RMS 27.38 -26.62 @.66 -95.23 53.3@ -13.88 -27.59 Vertical
5 3128 .88 -S7.93 RMS 26.72 -25_349 B.82 -95.25% 33 .15 -13.60 -44.93 Vertical
TEL: 886-3-327-0868 Page Number : A3of A5
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Ant. 1

Part 27F Mode 4

LTE B13 15k Ch23279

H
EL&h’EIldBI‘I"I]
-10.0/ TO0 AC BAND
=200
~30.0
~40.10
-5';:1':‘ J‘\M
50,0
-Fi.D
_? 0 2600, 4200, 7400, O00
Frequency (MHz)
Site : @B3CH11-HY
Condition: 7€ AC BAND 32m 212D 1620 230817 Horizontal
: NB IeT Band 13 15k Ch23279 178 QPSK
ant amphCh Filter Readin Limit
Freq Level Detector Factor 1 EIRPCF B Margin Pol
MHEZ dBm B/ m dB dB dB8 dBuW dBm a8
1 1573.88 -45.61 RMS 25.34 -28.66 @.78 -95.23 52.16 -42.15 -3.46 Horizontal
2 2368.7@ -41.13 RMS 27 .38 -26.60 @.67 -95.23 52.73 -13.€@ -28.13 Horizontal
5 3147 .68 -57.66 RMS 29.88 -25.35 @.B6 -95.25% 32.19 -1%.88 -44.6856 Horizontal
IEILIEI-lu'EIlrl:lB‘-I'l"l,'p
-10.0/ I I i TO0 AT BAND
=200
=310
-40.0 2
T ——
~50.10/ W\,J-' e bt
e i T e
50,0 g
-0
_? 0 2600, 4200, SH00 7400, SO00
Frequency (MHZz)
Site : @3CH11-HY
Condition: 788 AC BAND 3m 291280 01628 236817 Vertical
: NB IoT Band 13 15k Ch23279 17T QPSK
ant Aamph\Ch Filter Readin Limit
Freq Level Detector Factor 1 EIRPCF B Margin Pol
MHZ dBm dB S m dB dB dB dBu dBm d&
1 1572.86 -44.27 RMS 25.34 -28.66 &.78 -95.23 53.58 -42.15 -2.12 Vertical
2 23I68.78 -41.12 RMS 27 .38 -26.68 @.67 -95.23 S52.74 -13.88 -28.12 Vertical
5 3147 .68 -S57.84 RMS 26.88 -25_ 38 B.86 -95.25 32.81 -13.060 -44.84 Vertical
TEL: 886-3-327-0868 Page Number : Adof A5
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Ant. 1
Part 27F Mode 4
LTE B13 15k Ch23279 1RB0O QPSK
H
qpLevel (dBm)
1
16.3
2.5
11,3 : ! : : : : : : 700 AC BAND
-25.0)

-38.8

s 612 BDG.
Frequency (MHz)

Site : @3CH11-HY
Condition: 788 AC BAND 3Im Bila3_35d14_231937 Horizontal
: NB IoT Band 13 15k Ch23279 1T QPSK
: #l1l is fundamental signal which can be ignored,.

“5H2.5 ‘f__“"_j‘i meu_.mw
5.
L] 224, 418 A

1000

Ant Amp'\Cbkb Filter Readin Limit
Freq Level Detector Factor 1 EIRPCF E Margin Pol
MHz dBm dB/m dB dB dB dBuW dBm 4B
1 777.18 18B.82 RMS 28.1e d.21 e.89 -95.23 B81.74 -13.88 3I1.82 Horizontal
ypLevel (dBm)
1
16.3
2.5
113 - ! } ! | : i } 00 AC BAND
-25.0
-38.8
-52.5 Waﬁ
W.w
.QB.JKMWW
-8
] 224, 418. 612, BOE. 1000
Fregquency (MHZ)
Site : @3CH11-HY

Condition: 788 AC BAMD 3m Bilog_35414_ 231887 Vertical
: NBE IoT Band 13 15k Ch23279 1T QPSK
: #1 is fundamental signal which can be ignored.

Ant Ampi\Chb Filter Readin Limit
Freq Lewvel Detector Factor 1 EIRPCF E Margin Pol
MHZ dBm dB/m dB dB dB dBuW dBm diB
b FFF.10 28.24 RMS 28.18 4.2 G.88 -9%5.23% B3 .16 -13.88 33.24 Vertical

Remark: #1 is fundamental signal which can be ignored.
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