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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: DTS/UNII a/b/g/nfac/ax Tablet + BT/BLE and WPT
MODEL: SM-X900

SERIAL NUMBER: R32RA0033JJ (CONDUCTED, Original);

R32RA0036VV, R32RB006W3E (RADIATED, Original);
R32RB0O0B3WH (RADIATED, Spot-check);

DATE TESTED: 2021-09-23 ~ 2021-11-24(Original);
2021-11-26 ~ 2021-11-30(Spot-check);
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
INDUSTRY CANADA RSS-247 Issue 2 Complies
INDUSTRY CANADA RSS-GEN Issue 5 Complies

UL Korea, Ltd. tested the above equipment in accordance with the requirements set forth in the
above standards. All indications of Pass/Fail in this report are opinions expressed by UL Korea,
Ltd. based on interpretations and/or observations of test results. Measurement Uncertainties
were not taken into account and are published for informational purposes only. The test results
show that the equipment tested is capable of demonstrating compliance with the requirements
as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by UL Korea, Ltd. and all revisions are duly noted in the
revisions section. Any alteration of this document not carried out by UL Korea, Ltd. will
constitute fraud and shall nullify the document. This report must not be used by the client to
claim product certification, approval, or endorsement by IAS, any agency of the Federal
Government, or any agency of any government.

Approved & Released For

UL Korea, Ltd. By: Tested By:
% /l
Seokhwan Hong Dexter(Hyunsik) Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: ABLSMX906B BT(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: ASLSMX900 (IC : 649E-SMX900, Model number : SM-X900) shares the same
enclosure and circuit board as FCC ID: A3LSMX906B (Model number : SM-X906B). The BT
antennas and surrounding circuitry and layout are identical between these two units for re-used
bands.

In SM-X900 model, all of the RF parts(5G/LTE/WCDMA/GSM) are removed from the PCB.
After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMX906B (Model number : SM-X906B) remains representative of FCC ID: A3LSMX900
(IC : 649E-SMX900, Model number : SM-X900). The test data of FCC ID: ABLSMX906B (Model
number : SM-X906B) being submitted for this application to cover BT features.

Model number, SM-X906B, is not certified for ISED certification.

1.3. SPOT CHECK VERIFICATION DATA

Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-X906B Results SM-X900 Results Deviation Remark
FCC ID : A3LSMX906B FCC ID : A3LSMX900

DSS BT Band Edge GFSK 2480 MHz 54 dBuV/m 41.06 dBuV/m 43.44 dBuV/m 2.38 dB

(2.4GHz) RSE GFSK 2480 MHz 54 dBuV/m 4561 dBuV/m 33.57 dBuV/m -12.04 dB Noise Floor
Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC technical limits.
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REPORT NO: 4790101669-E4V3

FCC ID: A3LSMX900

DATE: 2021-12-15
IC: 649E-SMX900

1.4. REFERENCE DETAIL
Reference application that contains the re-used reference data.
Equipment | Reference Type Reference Folder Report Title /
Class FCC ID Grant/Permissive | Application Test/RF Section
Change Exposure
Report CXX /
CXX A3LSMX906B Grant 4790101660-E2 Test All sections
Report DTS
] [b, g, n ax]
4790101660-E4 Test WLAN /
All sections
DTS A3LSMX906B Grant
4790101660-E5 Test Report BLE /
All sections
Report BT /
DSS A3LSMX906B Grant 4790101660-E6 Test All sections
Report UNII
i [a, n, ac, ax]
NIl A3LSMX906B Grant 4790101660-E7 Test WLAN /
All sections
Report UNII
NIl 6E [a, ax]
(6E) A3LSMX906B Grant 4790101660-E8 Test WLAN /
All sections
Report WPT /
WPT A3LSMX906B Grant 4790101660-E9 Test Al sections
Note: ISED not supported U-NII 6E.
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with following methods.

FCC CFR 47 Part 2.

FCC CFR 47 Part 15.

IC RSS-GEN Issue 5

IC RSS-247 Issue 2

KDB 558074 D01 15.247 Meas Guidance v05r02.
ANSI C63.10-2013.

KDB 484596 D01 Referencing Test Data vO1

NogosrwbhE

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 218 Maeyeong-ro,
Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea. Line conducted emissions are measured
only at the 218 address. The following table identifies which facilities were utilized for radiated
emission measurements documented in this report. Specific facilities are also identified in the test
results sections.

218 Maeyeong-ro
X] Chamber 1
X] Chamber 2
X] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation can
be viewed at https://www.iasonline.org/wp-content/uploads/2017/05/TL-637-cert-New.pdf.

Used ISED Test Site Reg.(company number) : 2324L
CAB Identifier: KR0O161
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4. DECISION RULES AND MEASUREMENT UNCERTAINTY

4.1. METROLOGICAL TRACEABILITY

The measuring equipment utilized to perform the tests documented in this report has been
calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.02dB
Radiated Disturbance, 30 MHz to 1 GHz 4.05 dB
Radiated Disturbance, 1 GHz to 18 GHz 5.78 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.58 dB

Uncertainty figures are valid to a confidence level of 95%.

4.4. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 2, Clause 4.4.3 in IEC Guide
115:2007.
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5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a DTS/UNII a/b/g/n/ac/ax Tablet + BT/BLE and WPT.
This test report addresses the BT(DSS) operational mode.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Power Output Power Output Power
[MHZ] Mode [dBm] [mW]
Peak 18.160 65.464
Basic GFSK
Average 17.863 61.136
) Peak 18.324 67.983
2402 ~ 2480 Enhanced Pi/4-DPSK
Average 15.787 37.905
Peak 18.897 77.571
Enhanced 8PSK

Average 15.791 37.940

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

An intentional radiator antenna shall be designed to ensure that no antenna other than that
furnished by the responsible party can be used with the device. The use of a permanently
attached antenna or of an antenna that uses a unigue coupling to the intentional radiator shall
be considered sufficient to comply with the provisions of this section.

The internal antenna was Permanently attached.
Therefore this E.U.T Complies with the requirement of §15.203.

The radio utilizes an internal antennas, with ANT 1’s maximum gain of -2.4 dBi and
ANT 2’s maximum gain of -2.1 dBi.
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5.4. WORST-CASE CONFIGURATION AND MODE

Radiated emission below 1GHz and power line conducted emission were performed with the
EUT set to transmit at the channel with highest output power as worst-case scenario.

Radiated emission above 1GHz was performed with the EUT set to transmit low/mid/high
channels.

For Antenna 1, the fundamental of the EUT was investigated in three orthogonal orientations X,
Y and Z it was determined that X orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in X orientation.

For Antenna 2, the fundamental of the EUT was investigated in three orthogonal orientations X,
Y and Z it was determined that X orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in X orientation.

GFSK, Pi/4-DQPSK, 8PSK average Power are all investigated, The GFSK & 8PSK Power are
the worst case. Testing is based on this mode to showing compliance.

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCC ID
Charger SAMSUNG EP-TA800 R37R8YNOCD1RC3 N/A
Data Cable SAMSUNG EP-DW767JWE N/A N/A
/O CABLE
I/O Cable List
# of
cele Port identical Connector Cable Type Eetsle Lomgn Remarks
No. Type (m)
ports
1 DC Power 1 C Type Shielded 1.0m N/A

TEST SETUP

The EUT is continuously communicating to the Bluetooth tester during the tests.
Test software enable BT communications.
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SETUP DIAGRAM FOR TESTS (CONDUCTED TEST SETUP)

Combiner

| Bluetooth Tester |

l

:

T,
¢

4

CLLTTTT I
%

M=oy

[ Spectrum Analyzer|

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

IAdapxer |

AC Main

| Bluetooth Tester |
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6. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this
report:

Test Equipment List
Description Manufacturer Model S/N Cal Due
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 2022-08-19
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2022-08-13
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2022-08-13
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 2023-10-06
Antenna, Horn, 18 GHz ETS 3115 00167211 2022-07-27
Antenna, Horn, 18 GHz ETS 3115 00161451 2022-08-15
Antenna, Horn, 18 GHz ETS 3117 00168724 2022-07-27
Antenna, Horn, 18 GHz ETS 3117 00168717 2022-08-15
Antenna, Horn, 40 GHz ETS 3116C 00166155 2022-08-04
Preamplifier ETS 3116C-PA 00168841 2022-08-04
Directional Antenna Cobham FPA3-0.8-6.0R/1329 80108-0004 N/A
Directional Antenna Cobham FPA3-0.8-6.0R/1329 110367-0003 N/A
Preamplifier, 1000 MHz Sonoma 310N 341282 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2022-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 2022-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029168 2022-08-02
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 2022-08-04
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 2022-08-04
Average Power Sensor Agilent/HP U2000 MY54270007 2022-08-04
Average Power Sensor Agilent/HP U2000 MY54260010 2022-08-04
Bluetooth Tester TESCOM TC-3000C 3000C000546| 2022-08-04
Power Splitter MINI-CIRCUITS WA1534 UL001 2022-01-27
Power Splitter MINI-CIRCUITS WA1534 uL002 2022-01-27
Attenuator PASTERNACK PE7087-10 A009 2022-08-03
Attenuator PASTERNACK PE7087-10 A001 2022-08-03
Attenuator PASTERNACK PE7087-10 A008 2022-08-03
Attenuator PASTERNACK PE7004-10 2 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100439 2022-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2022-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 019 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2022-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2022-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 020 2022-08-02
LISN R&S ENV-216 101837 2022-08-05
Termination WEINSCHEL M1406A TO9 2022-08-03
UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver 9.5
AC Line Conducted software UL UL EMC Ver 9.5
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FCC ID: A3LSMX900

DATE: 2021-12-15
IC: 649E-SMX900

7. TEST RESULTS SUMMARY

FCC Part . . . Test Test
Section IC Part Section Test Description Test Limit Condition Result
2 1051 Band Edge /

15' 247(6) RSS-247 5.5 Conducted Spurious -20 dBc PASS

: Emission
15.247 TX conducted output
(b)(1) RSS-247 5.1(b) power <21dBm PASS
. > two-thirds of
15247 | R55.247 5.1(b) Hopping frequency the 20dB | Conducted | PASS
@)(2) separation bandwidth
. More than 15
15.247 Number of Hopping :
= | RSS-247 5.1(d non-overlappin PASS
(@)W @ T cnannels channels.
15.247 Avg Time of
(@)(1)(iil) RSS-247 5.1(d) Occupancy <8dBm PASS
RSS-GEN AC Power Line . Power Line

15.207(2) Clause 7.2 & 8.8 conducted emissions Section 11 conducted PASS
15.205, | RSS-GEN Radiated Spurious .

15.209 | Clause 8.9 &8.10 | Emission < 54dBuVim(Av) | - Radiated PASS
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REPORT NO: 4790101669-E4V3 DATE: 2021-12-15
FCC ID: A3LSMX900 IC: 649E-SMX900

8. MEASUREMENT METHODS

20dB BW : ANSI C63.10, Section 6.9.2
99% BW : ANSI C63.10, Section 6.9.3

HOPPING FREQUENCY SEPARATION : ANSI C63.10, Section 7.8.2

NUMBER OF HOPPING CHANNELS : ANSI C63.10, Section 7.8.3

AVERAGE TIME OF OCCUPANCY : ANSI C63.10, Section 7.8.4

OUTPUT POWER : ANSI C63.10, Section 7.8.5.

Out-of-band EMISSIONS (Conducted) : ANSI C63.10, Section 7.8.6, 7.8.8

Out-of-band EMISSIONS IN NON-RESTRICTED BANDS: ANSI C63.10, Section 6.

Out-of-band EMISSIONS IN RESTRICTED BANDS : ANSI C63.10, Section 6.

AC Power Line Conducted Emission : ANSI C63.10-2013, Section 6.2.
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REPORT NO: 4790101669-E4V3

FCC ID: A3LSMX900

DATE: 2021-12-15
IC: 649E-SMX900

9. ANTENNA PORT TEST RESULTS

LIMITS

ON TIME AND DUTY CYCLE

None; for reporting purposes only.

PROCEDURE

ANSI C63.10, Section 11.6 : Zero-Span Spectrum Analyzer Method.

ON TIME AND DUTY CYCLE RESULTS

On time | Period Duty Cycle o187 Cy_cle 1/T Minimum VBW
Mode o Correction
[msec] [msec] [%0] Factor[dB] [kHZz]
2 400 ~ 2 483.5 MHz Band
Bluetooth | 2.878 | 3751 | 76.726 1.15 0.35
[BE ey eight Spectram Analyzer - 51078 | ==

MSG

 |[#<= MODE] TRCT ST

1 N t

2 A t (A)
3 A1 t (4a)
4

5

6

7

8

9

10

11

3.755ms

2878 ms (A)
3.751 ms (A)

FUNCTION T FUNCTION W™
16.92 dBm

0.31dB
0.11dB

STATUS

Sweep 10.00 ms (20001 pts)

RL [ RF [500 ac | CORReC | | SENSE:INT] [ ALIGN AUTD | 11:50:15PM Sep 23, 2021
| Avg Type: Log-Pwr TRACE 3456
PNO: Fast +~»— 1rig: RFBurst TYPE| Wi,
IFGain:Low #Atten: 40 dB DeT|P
10 dBidiv. Ref 23.00 dBm
Log 7
130
3.00
-7.00
-17.0
=270 Al
-37.0
-47.0
-57.0
-67.0
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz
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REPORT NO: 4790101669-E4V3 DATE: 2021-12-15

FCC ID: A3LSMX900 IC: 649E-SMX900
9.2. 20 dB BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to =2 RBW. The sweep time is coupled.

RESULTS

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHz] [kHz]
0 2402 943.3
ANT1 39 2 441 940.8
78 2480 941.2
0 2 402 941.5
ANT2 39 2441 942.6
8 2480 943.2
Worst 943.3

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 1305.0
ANT1 39 2441 1306.0
8 2480 1305.0
0 2 402 1306.0
ANT2 39 2441 1306.0
78 2480 1305.0
Worst 1306.0
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FCC ID: A3LSMX900

DATE: 2021-12-15
IC: 649E-SMX900

BDR ANT2

BDR ANT1

] ~ Center Freq:

=@
021558 PM N 07, 2021
Radio Std: None

Keysight Spectrum Anshyzer - Ocsugied BW
R 0c HE

GHz
AvglHold:>100/100

Kepight Spectnum Anelyzes - Occupied BW ==
AL L " UZ:16:57 Moy 07, 2021
Radio Std: None

] Centar Freq: 2402000000 GHz
Run ‘Avg[Hold: 100/100

s Trig: Fres Run s Trig: Free Rur
#FGain-Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
sRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms #Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 23.3 dBm Occupied Bandwidth Total Power 23.3 dBm
833.36 kHz 832.80 kHz
Transmit Freq Error 2.966 kHz ~ OBW Power 99.00 % Transmit Freq Error 3.168kHz  OBW Power 96.00 %
x dB Bandwidth 943.3 kHz x dB -20.00 dB x dB Bandwidth 941.5 kHz xdB -20.00 dB
Msc STATUS - [sTATUS
— —
Ryt Syt Rridpees = Orxapsed B = ) Keysigh Spectum Anayzer - Occupied BN [E==p=
RL % T N il [ 02:16:15 PM Now 07, 2021 RL R 5 #R ENSE: INT) i) 02:19:11 PM Nov 07, 2021
| Center Freq: 2.441000000 GHz Radio $td: None Center Freg: 2.441000000 GHz Radio $td: None
e Trig: Free Run AvgiHold:>100/100 s Trig: Free Run Avg|Hold: 100100
#FGain-Low #Atten: 40 dB Radio Device: BTS MFGainLow #Atten: 40 dB. Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBdiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
[#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms J#Res BW_30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 24.1 dBm Occupied Bandwidth Total Power 24.3 dBm
831.38 kHz 831.90 kHz
Transmit Freq Error -3.677 kHz OBW Power 99.00 % Transmit Freq Error -3.406 kHz OBW Power 99.00 %
x dB Bandwidth 940.8 kHz x dB -20.00 dB x dB Bandwidth 9426kHz  xdB -20.00 dB
= prpe = —
Keysight Spectrum Anshyzer - Oczupied BW =@ Keysight Spectrum Anelyzes - Occupied BW. (==
% ot st s 02.16:32 P 07, 2028 K ; : e - I 211528 oy 07, 2021
| Center Freq: GHz Radio Std- None Center Freq: 2.480000000 GHz Radio Std: None
ws. Trig: Free Run AvgiHold:>100/100 s~ Trig: Free Run Avg[Hold: 100100
#FGain-Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
‘Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
sRes BW 30 kHz #VBW 100 kHz Sweep 3.333 ms #Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms
Occupied Bandwidth Total Power 22.3 dBm Occupied Bandwidth Total Power 23.4 dBm
832.29 kHz 832.58 kHz
Transmit Freq Error 9.544kHz ~ OBW Power 99.00 % Transmit Freq Error 5.544kHz  OBW Power 96.00 %
x dB Bandwidth 941.2 kHz x dB -20.00 dB x dB Bandwidth 9432 kHz xdB -20.00 dB
sc sTATUS - [sTATUS

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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DATE: 2021-12-15
IC: 649E-SMX900

EDR ANT1

EDR ANT2

Keysight Spectrum Anshyzer - Ocsupied B
AL I

Center Freq: 2402000000 GH
s Trig: Free Run

z
AvglHold: 100100

=
02:16:56 PH N 07, 2021
Radio Std: None

Kepight Spectnum Anelyzes - Occupied BW
AL ®

Genter Freq: 2402000000 GHz
. Trig: FreeRun

==
02:19:53 PM oy 07, 2021
Radio Std: None
AvglHold: 100100

sTATUS

#FGain-Low #Atten: 40 dB Radio Device: BTS MFGainLow #Atten: 40 dB. Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBldi Ref 30.00 dBm
Log Log
Center 2.402 GHz Span 3 MHz Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms [#Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms|

Occupied Bandwidth Total Power 22.0 dBm QOccupied Bandwidth Total Power 21.9dBm

1.1725 MHz 1.1715 MHz
Transmit Freq Error 1.540 kHz OBW Power 99.00 % Transmit Freq Error 1.379 khz OBW Power 99.00 %
x dB Bandwidth 1305 MHz  xdB -20.00 dB x dB Bandwidth 1.306 MHz  xdB -20.00 dB

lsTaTus

20 dB bandwidth / 0 CHANNEL

20 dB bandwidth / 0 CHANNEL

Keysight Spectrum Anshyzer - Ocsugied BW
R 0c HE

"~ Center Freq: 2.441000000 GH
v Trig: Free Run

2
AvglHold: 1001100

=@
U2:17:18 PM Ny 07,2021
Radio Std: None

Kepight Spectnum Anelyzes - Occupied BW
AL ®

Centar Freq: 2.441000000 GHz
s Trig: FreeRun

==
1 02:20:11 FM Moy 07, 2021
Radio $td: None
‘Avg|Hold: 1001100

STATUS

#FGain-Low #Atten: 40 dB Radio Device: BTS MFGain-Low #Anen: 40 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 0 dBidiv Ref 30.00 dBm
Log Log
Center 2.441 GHz Span 3 MHz Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms #Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms

Occupied Bandwidth Total Power 23.0 dBm Occupied Bandwidth Total Power 23.1 dBm

1.1718 MHz 1.1716 MHz
Transmit Freq Error 759 Hz OBW Power 99.00 % Transmit Freq Error 974 Hz OBW Power 99.00 %
x dB Bandwidth 1.306 MHz x dB -20.00 dB x dB Bandwidth 1.306 MHz x dB -20.00 dB

sTaTUS

20 dB bandwidth / 39 CHANNEL

20 dB bandwidth / 39 CHANNEL

p—
Keysight Spectrum Anshyzer - Oczugied B
AL I

Center Freq: 2.480000000 GHz
Trig: Free Run

o e
02:17:38 PH Mo 07, 2021
Radio Std: None

AvglHold:>100/100

[Py =T
o i .

Gentar Fraq: 2480000000 GHz
—»- Trig: FreeRun

[E=S =
012:20:33 PMNov 07, 2021
Radio Std: Nona
AvglHold: 100100

sTATUS

#FGain-Low #Atten: 40 dB Radio Device: BTS MFGainLow #Atten: 40 dB. Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBdiv Ref 30.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz.
#Res BW 30 kHz #VBW 100 kHz Sweep 3.333ms #Res BW 30 kHz #VBW 100 kHz Sweep 3.333 ms

Occupied Bandwidth Total Power 21.2 dBm Occupied Bandwidth Total Power 22.2dBm

1.1722 MHz 1.1716 MHz
Transmit Freq Error -2.089 kHz OBW Power 99.00 % Transmit Freq Error ~135 Hz OBW Power 99.00 %
x dB Bandwidth 1.305 MHz x dB -20.00 dB x dB Bandwidth 1.305 MHz xdB -20.00 dB

TATUS,

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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FCC ID: A3LSMX900 IC: 649E-SMX900
9.3. HOPPING FREQUENCY SEPARATION
LIMITS

FCC §15.247 (a) (1)
RSS-247 (5.1) (b)

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

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 300 kHz and the
VBW is set to VBW >= RBW. The sweep time is coupled.

RESULTS
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9.3.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

[ T Anlyzer - 1078 B Keyvight Spectium Antyze: - 1078
R m_s0a e =) AL w_s0a o
| ) g Typé: RMS | ) g Type: RMS
TNO Wige —+— Trig: FresRun AvglHold: 1001100 THO Wide —~ Tng: FresRun AvglHold: 1001100
IFGainiow Atten: 40 dB FGainLow Atten: 40 dB
10 deidiv - Ref 30,00 dBm 10 deidiv - Ref 30,00 dBm
Log Log
0.0 00
[Center 2.441000 GHz Span 3.000 MHz, [Center 2.441000 GHz Span 3.000 MHz,
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

ANT1 SEPARATION

ANT2 SEPARATION

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

B gt Spectram Anatyzar - 51078 B evight Spectium Antyzer - 51078
R m_s0a e =) AL w_s0a o
| ) g Typé: RMS | ) g Type: RMS

TNO Wige —+— Trig: FresRun AvglHold: 1001100 THO Wide —~ Tng: FresRun AvglHold: 1001100

IFGainiow Atten: 40 dB FGainLow Atten: 40 dB
10 deidiv - Ref 30,00 dBm 10 deidiv - Ref 30,00 dBm
Log Log

0.0 00

[Center 2.441000 GHz Span 3.000 MHz, [Center 2.441000 GHz Span 3.000 MHz,
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)

ANT1 SEPARATION

Page 21 of 83

ANT2 SEPARATION

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C(04)

218 Maeyeong-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16675, Korea TEL: (031) 337-9902 FAX: (031) 213-5433

UL Korea, Ltd. Confidential

This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 4790101669-E4V3 DATE: 2021-12-15

FCC ID: A3LSMX900 IC: 649E-SMX900
9.4. NUMBER OF HOPPING CHANNELS
LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: All Channels Observed
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9.4.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

mmwmwpnﬁ (=R mwsmmmm—m = e Jfms
RL_| & (s bc | ooamec SENSETHT] ALTGH AITD 02:28:54 PMNay 07, 2021 AL FF [son bc | Comec SENSENT ALIG AITO 02:23,08 P How 07, 2021
#Avg Type: RMS TRACE[1 2 3458 #Avg Type: RMS. TRACE[ 345
PO Fasi -+~ Trig: FreeRun BvaiHoi: 1001100 Pl RO Wiide -»- Trig: FreeRun ‘AvgiHold: 100100 T
IFGainiLow Atten: 40 dB DET IFGain:Low Arten: 40 6B s
0 dRiiv Ref 30.00 dBm 10 dErdv Ref 30.00 dBm
Log Log
20 T 1
| |
0
200
40.0 0.0
S0.0
60.0
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
#Res BW 300 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
= —— - [
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Feytight Spectrum Analyzer - 1018 Neysight Spectrum Analyzes - 51078 =
AL | %  lsan o0c | oowmec SENSE IHT] MIGH AT AL W [50n DC | CORREC SENSETT ALIGN AUTO 02:27 06 PH How 07, 221
&Avg Type: RMS HAvg Type: RMS TRCE[ T 35 s
PNO: Wide —»- Trig: FreeRun Avg ot 1001100 FRGWide ~»- Trig: FreeRun AvglHold: 1001100 TP i i
IFGain:Low Atten: 40 4B IFGain:Low Anen: 40 dB o=
0 dRiciv  Ref 30.00 dBm 0 dBidy Ref 30.00 dBm
Log Log
20
w
20.0
0.0 0.0
00
600
Start 2.46000 GHz Stop 2.48200 GHz|
Start 2.43000 GHz Stop 2.46000 GHz
iRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
= [
30MHz SPAN, SEGMENT 3 OF 3

Jwsc

30MHz SPAN, SEGMENT 2 OF 3
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Comiah e e 78 T e ] TovatSpetom Rt 108 B
AL | %  lsan o0c | oowmec SENSENT] ALIGN AUTD [T AL " [St@ DC | CORREC T sensen] AGnATD | 0243 7, 2021
#Avg Type: RMS ace| e #Avg Type: RMS :
PNO:Fast —»— Trig: FreeRun Avg|Hold: 1001100 e M v FRG-Wide —»- Trig: FreeRun AvglHold: 100100
GainiLow Atten: 40 48 oerlP IFGain:Low Aten: 40 dB
0 dEiciv  Ref 30.00 dBm 10 dRici Ref 30.00 dBm
Log Log
20
|
o0
0 "
0.0
£0.0
Start 2.39000 GHz Stop 2.49000 GHZ, Start 2.40000 GHz Stop 2.43000 GHz
Res BIW 300 kHz FVBW 300 kHz Sweep 1.333 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts
paso sTATUS, Msc [STATUS
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
[Ty ———r——— ere gt Speceu Analee - 31070
AL | [sva e | cowec SesE 1] ALIGN ATO [T R % [stn 0C | CoRec SENEETNT AL AT
8Avg Type: RMS e #Avg Type: RMS.
PR Wide >~ Trig: FreeRun Avg|Hold: 1001100 el RO Wilde ~»- Trigi FreeRun AvglHold:>100/100
IFGain:Low Atten: 40 48 ceTlP IFGain:Low Atten: 40 6B
10 dB/div Ref 30.00 dBm 10 desdiv - Ref 30.00 dBm
lLog lLog
20
0
200
40.0 0.0
S0.0
60.0
Start 246000 GHz Stop 2.48200 GHz
Start 2.43000 GHz Stop 246000 GHz
#Res BW 300 kHz #VEBW 300 kHz Sweep 1.333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1333 ms (20001 pts)
30MHz SPAN, SEGMENT 3 OF 3

Jusc

30MHz SPAN, SEGMENT 2 OF 3
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

— — —
Keight Spectrum Anayzer— SI073 Keya ghl Spectum Analyiss - S1078 T= e s
AL | w oc e SensEnT] ALTGN AUTO AL W [stn b | comec SENSEANT ALIGH ATO 02:23:58 M Wow 07, 2021
#Avg Type: RMS #Avg Type: M TRACE[ 345 6
POz Fast ——  Trig: FreeRun Avg|Hold: 1001100 PRO:Wide ~»- Trid: FreeRun AvglHeld: 100100 TR
IFGainiLow Atten: 40 dB IFGain:Low Atten: 40 dB oerlf
10 dBidiv  Ref 30.00 dBm 10dBidiv  Ref 30.00 dBm
Log Log
20
0
200
0.0 0.0
50.0
600
Start 2.40000 GHz Stop 2.43000 GHz
Start 2.39000 GHz Stop 2.49000 GHz
4 [#Res BW 300 kHz #VBW 300 KHZ Sweep 1.333 ms (20001 pts)

[#iRes BW 300 kHz #VBW 300 kHz

Sweep 1.333 ms (20001 pts)

usa

Juss

100 MHz Span

30MHz SPAN, SEGMENT 1 OF 3

Feysight Spectrim Analyzer - 31078

AL | w a0 0C | CORREC SENSEINT] T ar

G AT
#Avg Typs: RMS
AvglHold: 1001100

BNG: Wide s~ Trig: Free Run
IFGain:Low Atten: 40 d8

m—
Aralyzss - 1078

AL % Ison bc | comwee

SENSETT

ALIGN AT

PRG Viide ~»- Trigs FresRun
IFGain:Low rten:

#Avg Type: RMS
AvglHold: 100100

10 deidv Ref 30.00 dBm
Log

10 dBrdiv - Ref 30.00 dBm
Log

all

Start 2.46000 GHz

[Start 2.43000 GHz

[#Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz,
Sweep 1.333 ms (20001 pts)

#Res BW 300 kHz

#VBW 300 kHz

Stop 2.48200 GHz|
Sweep 1,333 ms (20001 pts]

uza

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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— —
Keysight Spectrum Analyzer - 51078 [E=SEE=N Keysight Spectrum Anslyzer - 51078 1= Il e s
AL | w  [sie 0c | coamec Sense ]| Aien AT 038 AL o |son oo | comec SeweET PR 0244138 PN 07, 2028
#Avg Typs: RMS T g #Avg Type: RMS TRACE[ - 3 45
POt Eest —ee  Trig: FreeRun AvglHold: 1001100 v PRGWide ~»- Trig: FreeRun AvglHold: 1001100 P
Gain:Low Atten: 40 dB. oerl? IFGain:Low Awen: 40 dB erlP
0 dBrci Ref 30.00 dBm 0 did  Ref 30.00 dBm
lLog Log
20
{
0
20.0
0.0 00
£0.0
s
Start 2.40000 GHz Stop 2.43000 GHz|
Start 2.39000 GHz Stop 2.49000 GHz
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REPORT NO: 4790101669-E4V3 DATE: 2021-12-15

FCC ID: A3LSMX900 IC: 649E-SMX900
9.5. AVERAGE TIME OF OCCUPANCY
LIMITS

FCC §15.247 () (1) (iii)
RSS-247 (5.1) (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 3.16 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
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REPORT NO: 4790101669-E4V3
FCC ID: A3LSMX900

9.5.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK ANT1 Normal
DH1 0.377 32 0.120 0.4 -0.280
DH3 1.632 16 0.261 0.4 -0.139
DH5 2.881 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK ANT1 AFH
DH1 0.377 8 0.030 0.4 -0.370
DH3 1.632 4 0.065 0.4 -0.335
DH5 2.881 2.5 0.072 0.4 -0.328
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DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK ANT2 Normal
DH1 0.376 32 0.120 0.4 -0.280
DH3 1.632 13 0.212 0.4 -0.188
DH5 2.880 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK ANT2 AFH
DH1 0.376 8 0.030 0.4 -0.370
DH3 1.632 3.25 0.053 0.4 -0.347
DH5 2.880 2.5 0.072 0.4 -0.328
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9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK ANT1 Normal
DH1 0.383 32 0.123 0.4 -0.277
DH3 1.633 15 0.245 0.4 -0.155
DH5 2.884 10 0.288 0.4 -0.112
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK ANT1 AFH
DH1 0.383 8 0.031 0.4 -0.369
DH3 1.633 3.75 0.061 0.4 -0.339
DH5 2.884 2.5 0.072 0.4 -0.328
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DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK ANT2 Normal
DH1 0.382 32 0.122 0.4 -0.278
DH3 1.634 16 0.261 0.4 -0.139
DH5 2.884 11 0.317 0.4 -0.083
DH Packet Pulse Number of Average Time Limit Margin
Width Pulses in of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK ANT2 AFH
DH1 0.382 8 0.031 0.4 -0.369
DH3 1.634 4 0.065 0.4 -0.335
DH5 2.884 2.75 0.079 0.4 -0.321
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9.6. OUTPUT POWER

LIMITS

§15.247 (b) (1)
The maximum antenna gain is less than 6 dBi, therefore the limit is 21 dBm.

TEST PROCEDURE
The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a value

greater than the 20 dB bandwidth of the EUT.

RESULTS

9.6.1. BASIC DATA RATE GFSK MODULATION

Peak Output

Antenna Channel Frequency Power Limit Margin
[MHZ] [dBm] [dBm] [dB]

0 2 402 17.283 -3.717

ANT1 39 2441 18.113 -2.887

78 2 480 16.594 -4.406

0 2 402 17.253 21.000 -3.747

ANT2 39 2441 18.160 -2.840

78 2480 17.529 -3.471

Worst 18.160 -2.840

9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION

Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHz] [dBm] [dBm] [dB]
0 2 402 17.391 -3.609
ANT1 39 2441 18.204 -2.796
78 2480 16.673 -4.327
0 2 402 17.321 21.000 -3.679
ANT2 39 2441 18.324 -2.676
78 2480 17.576 -3.424
Worst 18.324 -2.676
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 17.948 -3.052
ANT1 39 2441 18.804 -2.196
78 2480 17.225 -3.775
0 2 402 17.915 21.000 -3.085
ANT2 39 2441 18.897 -2.103
78 2480 18.164 -2.836
Worst 18.897 -2.103
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER
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AL | & 500 DC | CORREC SENSEINT] [ mmhAma 1 RL i S0 DC | CORREC SENSEINT, ALIGN AITO 63:03:30 A How 03, 2021
| #hvg Type: RMS #Avg Type: RMS. R
BNO: Fast -+~ Trig: FreeRun Avg|Hold: 1001100 FRO:Fost -»- Trig: FreeRun AvglHeld: 100100
IFGain:Low Atten: 40 4B IFGain:Low Atten: 40 4B oelF
Mkr1 2.480 00 GHz Mkr1 2.479 89 GHz
[0dBiciy__Ref 30.00 dBm 16.594 dBm jodeian_Ref 30.00 dBm 7.528 dBm
og og

500

‘
Center 2.480000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
uza

' 78 CHANNEL 78 CHANNEL

JsTarus
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Pi/4-DPSK ANT1

Pi/4-DPSK ANT2

ALIGH AUTD
#Avg Type: RMS
Avg|Hold: 10000

—
Feysight Spectriem Anslyzer- 51078
AL 506 SENSEIHT]

= 0c | comec

BNO: Fast -+~ Trig: FreeRun
IFGainiLow Atten: 40 48

M

—
ey ght Spectrum Analyzss - 51078
Rl w_ [son

o | comec

SENSETT ALIGN AT

#Avg Type: RMS
AvglHold: 100100

Trig: Fres Run

kr1 2.402 03 GHz

PRO: Fast ~»=
IFGainiLow Arten: 40 ¢B
Mkr1 2.402 09 GHz

17.321 dBm

10 dBrdiy  Ref 30.00 dBm 17.391 dBm 10dBide  Ref 30.00 dBm
Log Log
; & ‘ ¢
:
10
w0 oo
), 20.0
0.0 0.0
00 i
. s
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
msc STATUS. = i
— —
e specra Aoy 0 To T e Heppght Specnum 5107
AL [ % [sio oc | cowec SEHSETNT] ALTGH AUTa 030559 PhNay 03, 2021 Rl A [stn 0C | Comec SENEENT ALIGN 3T [
8Avg Type: RMS TRACE =5 #Avg Type: RMS.
WO East -+ Trigs FreeRun Avg|Hold: 1001100 P Moy WG Fost -»- Trig: FreeRun AvglHold: 1001100
perl? IFGain:Low Atten: ceT|F
Mkr1 2.441 15 GHz

IFGainLow Atten: 40 dB

Mkr1 2.441 17 GHz

18.204 dBm JodEidn  Ref 30.00 dBm
og

18.324 dBm

10 dBreiv Ref 30.00 dBm
Log

Span 10.00 MHz

Jwsc

Center 2.441000 GHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz FVBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
- e - —
— —
ey ——T Ve gh Spetn ewlye - 51078
AL |  [sa@ oc | ComREC SENSE IHT] MIGH AT AL W [50n DC | CORREC SENSET ALIGN AUTO
] &Avg Type: RMS #Avg Type: RMS.
PNO:Ebst —»- Trig: FreeRun Avg|Hold: 100100 FROFast ~»- Trig: FreeRun AvglHold: 1001100 e
IFGainiLow 4048 IFGain:Low Avten: 40 dB cerl?
Mkr1 2.479 86 GHz Mkr1 2.480 10 GHz
[0 gBre__Ref 30.00 dBm 6.673 dBm {odaid__ Ref 30.00 dBm 17.576 dBm
og
: & ) ¢
!
100
w on
20.0
0.0 0.0
500 i
. 600
Center 2.480000 GHz Span 10.00 MHz
Center 2480000 GHz Span 10,00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms {1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
= rarus
s

78 CHANNEL

78 CHANNEL
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— —
FepigSpeinam Aralyee- 1018 e ght Spetn ety - 51078
AL | w sa@ 0C | CORREC SENSE IHT] MIGH AT RL A [500_DC | CORREC SENSESTT ALIGN AT
&Avg Type: RMS #hvg Type: RMS
BNO:Fast -+~ Trig: FreeRun Avg|Hold: 1001100 FRG:Fast ~»- Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 4B IFGain:Low Anen; 40 dB
Mkr1 2.401 90 GHz
10 dBrdiy  Ref 30.00 dBm 17.948 dBm 10dBide  Ref 30.00 dBm
Log Log

¢ ) )

!
00
0 on

. 200

0.0 0.0
500 i

0. 1 1 1 1 L

Center 2.402000 GHz Span 10.00 MHz
Center 2402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
= rarus

- — 0 CHANNEL

— —
Kepsight Spectrum Analyzer - 31078 [N Keysight Spectrum Analyzes - 51078
AL | & [sa0 Dc | comec SENSEINT] [ winaTe 03:07:06 PHNav 03,2021 Rl A [son bc | Comec SENSEINT ALIGN ATO
#Avg Type: RMIS = 55 #Avp Type: RMS S
WO East -+ Trigs FreeRun AvglHold: 1001100 — WG Tast -»-  Trig: FreeRun ‘AvglHold: 1001100 i
IFGainiLow Atten: 40 d8 IFGain:Low Amten: oerlf
Mkr1 2.441 03 GHz Mkr1 2.441 12 GHz
{odBicy__Ref 30.00 dBm 18.804 dBm [9 g Ref 30.00 dBm 18.897 dBm
g
20 ‘ 0| ‘
!
.00 A0
" 101
200
: T
w0 20
£0.0
o 620
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz FVBW 50 MHz Sweep 1.000 ms (1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)

- — 39 CHANNEL

— —
Kepight Spectem Analzer - 31078 ersghtSpecii Analee - 1078 = T
AL | w 509 DC | COAREC SENSENT] ALIGH AUTD RL A [500_DC | CORREC SENSETNT ALIGN AT 2021
| BAvg Type: RMS #Avg Type: RMIS A Tis
PNO:Fast —a~ Trig: FreeRun Avg|Hold: 1001100 FRG:Fast ~»- Trig: FreeRun AvglHold: 1001100 e Mo
IFGainLow 4048 IFGain:Low Anen: 40 dB o=
Mkr1 2.480 14 GHz Mkr1 2.480 12 GHz
[ devaiv_ Ref 30.00 dBm 17.225 dBm 1045y Ref 30.00 dBm 8.164 dBm
o8 o9

Center 2.480000 GHz Span 10.00 MHz
Center 2.430000 GHz ‘Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms {1001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
- —

' 78 CHANNEL 78 CHANNEL
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9.7. AVERAGE POWER

LIMITS

None; for reporting purposes only

TEST PROCEDURE

Measurements perform using a wideband gated RF power meter.
The cable assembly insertion loss was entered as an offset in the power meter to allow for
direct reading of power.

RESULTS

9.7.1. BASIC DATA RATE GFSK MODULATION

Frequency Average Average
Antenna Channel Output Power Output Power

[MHZz] [dBm] [mW]

0 2 402 16.961 49.671

ANT1 39 2441 17.807 60.353
78 2 480 16.233 42.005

0 2402 16.915 49.147

ANT2 39 2441 17.863 61.136
78 2480 17.173 52.155

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Frequency Average Average
Antenna Channel Output Power Output Power
[MHZ] [dBm] [mW]
0 2 402 14.943 31.210
ANT1 39 2441 15.780 37.844
78 2 480 14.244 26.571
0 2 402 14.809 30.262
ANT2 39 2441 15.787 37.905
78 2 480 15.138 32.644
9.7.3. ENHANCED DATA RATE 8PSK MODULATION
Average Average
Antenna Channel Frequency Output Pgower Output P%Wer
[MHZz] [dBm] [mMW]
0 2 402 14.917 31.024
ANT1 39 2441 15.777 37.818
78 2 480 14.250 26.607
0 2 402 14.832 30.423
ANT2 39 2441 15.791 37.940
78 2480 15.134 32.614
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
Limit = -20 dBc

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

The band-edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.

RESULTS
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9.8.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING - ANT1

[T —— Co || ersar pecram s 078 To s
RL R [sie o | comrec_| SENSE T 16 AUTO 12:31:18 Mg 07, 2021 kL 5 son 0C ALIGN AUTO
#Avg Type: RMS 'RWs| 3456 | #@Avg Type: RMS
PNO Wide —— Trig: FreeRun AvglHold: 100/100 i PN Fast ~w-  Trig: Free Run
IFGain:Low Atten: 40 dB oerlP IFGaln-Low Atten: 40 dB
Mkr1 2.396 182 0 GHZ Mkr2 26.283 6 GHZ
[0geseiv_ Ref 30.00 dBm -33.813 dBm| 10 e/ Ref 30.00 dBm -23.46 dBm
og
)
.00 £ adihe ‘
Py 5 p—
100
¥
| Start 30 MHz Stop 26.50 GHz
¢ bRes BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts}
" |Prelvocdrrasal 5 TN T FUNCion T Fuscronworl _Fowronvee
1 N 1 2402 4 GHz 1686 dBm
— 1 26.283 6 GHz 2346 dBm
:
5 £
L3
a0 H
8
H
Center 2.400000 GHz Span 10.00 MHz i
#iRes BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) .
- v wsa amans,
—
et Spectum Anizar - 078 = |l e epsgt Spectrm Anshzer 51078
RL | RF [s0a oc | comrec | [_sensenm ATGN AUTO 12-30:29 PM Now 07, 2021 RL 500 OC C_| T SENSE:INT] 1 AIGN AUT 1
“#Avg Type: RMS ace[ 35 6 | #Avg Type:RMS
BNO. Wide —+- Trig: FreeRun Avg|Hold: 100/100 T RO Fost —+- Trig: FreeRun v
IFGainLow Atten: 40 dB fad 1FGainLow Atten: 40 dB u
Mkr1 2.440 848 00 GHZ] Mir2 26.185 7 GHZ

18.03

7 dBm|

0diEidy Ref 30.00 dBm

10 dBidiv  Ref 30.00 dBm 0
Log Log "
7
& .
1
-
100
0
Start 30 MHz ‘Stop 26.50 GHz
! #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts|
I--n_—-—_—_ 3
1N 1 2440 B GHz 16.75 dBm
2 N 1 261857 GHz -2452 dBm
500 H
& E
£0.0 ?
H
[Center 2.441000 GHz Span 5.000 MHz, 1?
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) 7
= s wsa aTamus
IN-BAND REFERENCE LEVEL OUT-OF-BAND 39 CHANNEL
[T — = FeyssghtSpectrum Anahyer - 51078
RL W [sie oc | commec | SeNsEaNT] ATGH ATO 12:32.35 PNow 07, 2021 (i Fo 1500 0C WEC LG AUTO
) #Avg Type: RMS 'R='-k| TiEE | #@Avg Type: RMS
PHG Wi - Trg: Free Run AvglHold: 1001100 et PROiFast -+ T FreeRun
IFGainiLow Atten: 40 dB oerl IFGaln-Low Atten: 40 dB
Mkr1 2.486 090 5 GHZ Mkr2 26.270 4 GHz
10 oy Ref 30.00 dBm -33.767 dBm) 0 23.31 dBm|
Log Lo
1
¢
- _" -
100
I
Start 30 MHz Stop 26.50 GHz
" L] #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. |Prewoedmetsal % T v T Facron Tescrowwoml ___fuwcron e
SRR wameach 2351 4om
i
& E
¢
5
Center 2.483500 GHz Span 10.00 MHz| 0
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) v
= s vsa —
78 CHANNEL BANDEDGE OUT-OF-BAND 78 CHANNEL
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

KeyaightSpecium Anshze - 175 eyaigh Spectum Anabzer - 51075
AL W Isia i Atah Ao [ L W [sin oc | ATGH AITD
#Avg Type: RMS #Avg Type: RMS
+- Trig: FreeRun AvglHold: 1001100 Trig: Free Run AvglHold: 1001100
Atten: 40 dB Atten: 40 d8
10cBidiv  Ref 30.00 dBm 10 dBrdiv Ref 30.00 dBm
Leg Log
100 100
60.0 £0.0
Center 2400000 GHz Span 10,00 MHz Center 2.483500 GHz Span 10.00 MHz,
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) [#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
\\\\\\\ e
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FCC ID: A3LSMX900
SPURIOUS EMISSIONS, NON-HOPPING - ANT2

e s——— e Topigh Specinam Archyes 1078
RL | RF 500 oc | correc | SENSEINT| ATGN AUTO 12:48:45 PMNow 07, 2021 RL 500 OC ALTGN AUT 1
#Avg Type: RMS Tace[ 3 s 6 | #Avg Type:RMS
BNO. Wide —+- Trig: FreeRun Avg|Hold: 100/100 T RO Fost —+- Trig: FreeRun
IFGainLow Atten: 40 d8 oerlP IFGain-Low Atten: 40 dB
Mkr1 2.397 143 0 GHZ
[0 gukie_Ref 30.00 dBm -34.101 dBm) [0¢e/d__Ref 30.00 dBm
og T
J
)
‘, : ’
10.0
)0 | | |
| ! Start 30 MHz Stop 26.50 GHz.
[ ] #Res BW 100 kHz #VBW 300 KHz Sweep 973.3 ms (40001 pts)
¥ [efmoodmelsal XLy L RCTon L RecronvmrHlFunciovae i
i N f 2.402 4 GHz 15.74 dBm
= t 255722 GHz 2352d8m
. 3
4
5
£0.0 g
L]
H
[Center 2.400000 GHz Span 10.00 MHz| 1?
#Res BV 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) 7
= pre— = -
—
[Ty T Co e T r——
[ R [sie o | correc_| SENSE INT| ALIGH AUTO 12:48:12 PMNow 07, 2021 Ri . [ sensen, LIGN AUTO__|
| #Avg Type: RMS 'R='-k| TiEE #Avg Type: RMS.
BNO Wide —— Trig: FreeRun AvglHold: 100/100 | PNO-Fast —+- Trig: FreeRun
\FGainiLow Atten: 40 dB oeTlP IFGain:Low Anen: 40 dB
Mkr1 2.441 158 00 GHZ
10 cBigiv  Ref 30.00 dBm 17.592 dBm 10 deidiv_ Ref 30.00 dBm
Log Log
&
@
)
100 - ‘
10.0
)6 | | |
I Start 30 MHz Stop 26.50 GHz
& #Res BW 100 kHz #VBW 300 kHz Sweep 073,3 ms (40001 pts)
; T S O N A 15 O 5 1) A 7 S -
1 N 1f 2.440 8 GHz 16.95 dBm
= B 262816 GHz 2386 dBm
H
5
s
£0.0 T
]
H
10
Center 2441000 GHz Span 5.000 MHz| "
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) .
= o] s —
e
Keysight Spectrum Anaiyze; - 51078 Keyiight Spectrum Analyze - S1078
R | ® s oc | comec | SesE T ATGH AUTO AL Sio oc ] comec | T T aamo
#Avg Type: RMS #Avg Type: RMS
BNO, Wide >+ Trig: FreeRun Avg|Hold: 100/100 RO Fost —+- Trig: FreeRun
il ow Atten: 40 B \Ftain L om Atten: 4008
Mkr1 2.484 764 0 GHZ TiRrZ 26223 4 Gz
[0 geidiv_Ref 30.00 dBm -33.230 dBm 10 dsici_Ref 30.00 dBm -23.94 dBm)
og 7
)
‘. |
10.0
)6
| Start 30 MHz Stop 26.50 GHz.
¢ #Res BW 100 kHz #VBW 300 KHz Sweep 973.3 ms (40001 pts)
[efmoodrelsal X [ _Fuecion L ewcionvmiil ____FuNcTonvae I}
i N f 2479 8 GHz 15.87 dBm
= t 26223 4 GHz 2384 dBm
. 3
4
5
£0.0 :
L]
H
[Center 2.483500 GHz Span 10.00 MHz| 1?
#Res BV 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) 7
= pre— = -

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Keyaight Spectrum Ansyzes - 53075
RL R [sin be

ALTaN AUTO
#Avg Type: RMS.

10cBidiv  Ref 30.00 dBm
Leg

+- Trig: FreeRun AvglHold: 1001100
Atten: 40 dB

Feysight Spectum Ansiyze - 51078
AL " [sn 0C

ATGH AITD
#Avg Type: RMS
AvglHold: 1001100

10 dBrdiv Ref 30.00 dBm
Log

0.0

10

600

[Center 2.400000 GHz
[#Res BW 100 kHz

Span 10.00 MHz.
#VBW 300 kHz Sweep 5.333 ms (20001 pts)

wwwwwww

'Center 2.483500 GHz Span 10.00 MHz,
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)

LOW BANDEDGE

HIGH BANDEDGE
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING - ANT1

Ko Specum Arayer - ST e [T T=
- oc | comrec | SENSENT T amwam 120359 PMNow 07,2021 sio o sensi g amo | 2
#hvg Type: RMS Thacel =5 15 6 ] kg Type: RMS
NG Wide ~+- Trig: FreeRun AvglHold: 1001100 ey RO Test -+~ Trig: FreeRun
IFGain:Low Atten: 40 dB oerl IFGainLow Atten: 40 dB
Mkr1 2.399 305 5 GHZ] MKr2 26.486 8 GHZ
Rsamiv Ref 30.00 dBm -32.974 dBm| . Ref 30.00 dBm -22.19 dBm|
1
. §
e A ™
10 pupieame T
100
i
!
; Stop 26.50 GHz
¢ I #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
0 A O 5 117 S -
1 N 24017 GHz 13.68 dBm
26486 B GHz 2219 dBm
e 3
4
5
L]
00 7
[
9
[Center 2.400000 GHz Span 10.00 MHz| 1?
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) 7
e Srams wsa aTamus
PRSP £ o P [
RL oc | comeec_| SENSENT] ATGH AT 12:43:10 PNow 07,2021 c a 02:07:26 PO
#.\vg Type: RMS TRace[ =31 s " ahvg Type:RNS ™
BNO: Wide - Trig: FreeRun AvglHold: 1001100 T st e Trig: FreeRun T
IFGainiLow Atten: 40 d8 oerl? Fnton Atten: 40 4B v
Mkr1 2.441 152 25 GHZ Mkr2 26
lggauw Ref 30.00 dBm 15.776 dBm| . Ref 30.00 dBm .23.29 .15‘ 1
v
¥
100
Start 30 MHz ‘Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts|
[ ooe] et sl Ly L PRCTov L RecionwwilFunciovvawe i
1N 1 24414 GHz 13.26 dBm
1 26.287 6 GHz -2329 dBm

600

Span 5.000 MHz,

Z2oeuannw

Sweep 2.667 ms (20001 pls]

sTaTUS|

Span 10.00 MHz|

2Bvawmane

[Center 2,483500 GHz
#VBW 300 kHz

Sweep 5.333 ms (20001 pis)

[iRes BW 100 kHz
sTatus

Center 2.441000 GHz
[#Res BW 100 kHz #VBW 300 kHz
e S wsa
N B ole] e Specnam s S EIED
oc | comec | SBrEmT Ao A 12:48:08 PNy 07,2001 c E 202
aug Type: RN i IRER 1 " g Type: RS
PO Wite - Trg: FresRun AvglHold: 1001100 B st -e-  Trig: FresRun
IFGainiLow Atten: 40 dB oerl IF(‘nIn Low Atten: 40 dB
Mkr1 2.486 494 5 GHZ| Mkr2 26.263 8 GH
10 gBiiv Ref 30.00 dBm -32.691 dBm| . Ref 30.00 dBm 23.80 1[’,\ |
&
)
. $
A,
100
¥
Start 30 MH; Stop 26.50 GH:
! ¢ ¥Res W 100 kiz #VBW 300 kHz Sweep 973.3 ;:(mnm plsz
I L e varre— G SN L FURCTON TR FocTak e
nu-- 2478 B GHz 13.08 dBm
H 26.263 8 GHz 2350 dBm

‘ganus)

78 CHANNEL BANDEDGE

OUT-OF-BAND 78 CHANNEL
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
Keysight Spectrum Anslyzer - 51078 = | o el Keysight Spectum Anslyzer - S1078
AL 3 Sin Dc | CORREC | SENSEINT] ALTGN AUTO 1 RL Re_ [son oc | comrec | TG AITO
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2
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