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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMAJ/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax,
NFC, WPT and UWB

MODEL: SM-S908B/DS

SERIAL NUMBER: R3CR80AAZER (CONDUCTED);

R3CR80ABI9PK, R3CR706LYYK (RADIATED);

DATE TESTED: 2021-09-27 ~ 2021-10-29

APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C 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:

V4

y /
Junwhan Lee Dexter(Hyunsik) Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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DATE: 2021-10-29

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.

NS

ANSI C63.10-2013.

KDB 558074 D01 15.247 Meas Guidance v05r02.

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

]

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.
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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 GSM/WCDMA/LTE/5G NR Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, NFC,
WPT and UWB. 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]
] Average 18.970 78.886
Basic GFSK
Peak 19.885 97.387
. Average 17.814 60.451
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 20.501 112.228
Average 17.854 61.010
Enhanced 8PSK

Peak 20.810 120.504

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 -7.85 dBi and
ANT 2’s maximum gain of -4.04 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 Z orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Z 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.

- Supported PA modes:
ANT.

Pre-Amp. Bluetooth-Dual

ePA
iPA
Since the summed target power of Bluetooth-Dual mode is lower than the target power of ePA
SISO, the test was performed in ePA SISO mode.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37N9BV0382HM3 N/A
Data Cable SAMSUNG EP-DN980BBE N/A N/A
/O CABLE

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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DATE: 2021-10-29

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, 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
Awerage Power Sensor Agilent / HP U2000 MY54260010 2022-08-04
Bluetooth Tester TESCOM TC-3000C 3000C000546 2022-08-04
Power Splitter MINI-CIRCUITS WA1534 ULO01 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 T09 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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7. TEST RESULTS SUMMARY

FCC Part o _— Test
Section Test Description Test Limit Condition Test Result
2.1051, | Band Edge / Conducted
15.247(d) | Spurious Emission -20 dBc PASS
1(?))%11)7 TX conducted output power <21 dBm PASS
15.247 . . > two-thirds of the 20
(@)(1) Hopping frequency separation dB bandwidth Conducted PASS
15.247 . More than 15 non-
(@)(1) i) Number of Hopping channels overlapping channels PASS
15.247 .
Avg Time of Occupanc <8dBm PASS
(@)@)ii) |0 pancy
15.207(a) AC_Po_wer Line conducted Section 11 Power Line PASS
emissions conducted
15.205, : . . .
15.209 Radiated Spurious Emission < 54dBuV/m(Av) Radiated PASS
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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.

Page 14 of 89

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: 4790089631-E5V1
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DATE: 2021-10-29

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 e Cy_cle 1/T Minimum VBW
Mode . Correction
[msec] [msec] [%0] Factor[dB] [kHZz]
2 400 ~ 2 483.5 MHz Band
Bluetooth | 2.887 | 3751 |  76.97 1.14 0.35
Keysight Spectrum Analyzer - 51078 [

[soe bC |

CORREC | [ SENSE:INT] |

ALIGN AUTO |

07:22:07 PMOct 06, 2021

PNO: Fast —+—  1rig: RF Burst

#Avg Type: RMS

TRACE 3456

2 A1 t (A)
3 A1 t (A)
4
5
6
7
8
9

Y
3.748 ms 17.53 dBm
2.887 ms (A) -0.74dB
3.751 ms (A) 0.07 dB

WHMODETRCSC] X | v | FUNCTON
1 N t

IFGain:Low Atten: 40 dB DET|P

1ngBldiv Ref 30.00 dBm

200

oo

o.o0

-10.0

-20.0

30,0

-40.0

-50.0

-60.0
Center 2441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz

FUNCTION WIDTH

ISTATUS

Sweep 16.00 ms (20001 pts)

FUNCTION VALUE
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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 = 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 2 402 950.3
ANT1 39 2 441 1043.0
78 2480 1043.0
0 2 402 950.7
ANT2 39 2441 1042.0
8 2480 1042.0
Worst 1043.0

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 1278.0
ANT1 39 2441 1274.0
8 2 480 1283.0
0 2 402 1291.0
ANT2 39 2441 1273.0
78 2480 1273.0
Worst 1291.0
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. BDR/20dBBandwidth/ANT1 |

0 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupled BW Swept SA
KEYSIGHT /Input RF Input Z 50 0 Atlen: 40 dB Trig: Free Run  |Center Freq 2 402000000 GHz
RL - 1 Preamp: Off Gate: Off wa|Hold: 1001100
Nign: Auto Freq Ref: Int (S) #F Gain: Low Radio Std- None
e INFE: Adaptive
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Scale/Div 10.0 dB Ref Value 30.00 dBm
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30.0
400}
-500
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Transmit Freq Error 10.024 kHz % of OBW Power 99.00 %
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LWl 5%

-0 W A
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Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
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KEYSIGHT /Input RF Input Z 50 0 Atten 40 dB Trig Free Run  |Center Freq: 2 441000000 GHz
RL -— Preamp. Oft le wg|Hoid: 1001100
Align: Auto Freq Ref. Int (S) #F Gain: Low Radio Std: None
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Scale/Div 10.0 dB Ref Value 30.00 dBm
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30.0
4005 -
-500
60.0
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Occupied Bandwidth
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Transmit Freq Error 5.769 kHz % of OBW Power 99.00 %
| x dB Bandwidth 1.043 MHz | [xdB -20.00dB |

w0 Com?

USSP

78 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupied BW Swept SA
KEYSIGHT !nput RF Input Z- 50 0 Atten: 40 dB Trig: FreeRun  |Center Freq: 2 480000000 GHz
RL -— Preamp. Oft Gale: Off wg|Hoid: 1001100
Align: Auto [Freq Ref: Int (S) #F Gain:Low  Radio Std None
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Transmit Freq Error -1.080 kHz. % of OBW Power 99.00 %
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™1 [ #y | Oct21, 2021
|=7. Rl !| 1 94116 AM |

I K
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. BDR/20dBBandwidth/ANT2 |

0 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupied BW Swept SA
KEYSIGHT !nput RF Input Z- 50 0 Atten: 40 dB Trig: FreeRun  |Center Freq: 2 402000000 GHz
RL -— Preamp. Oft Gale: Off wg|Hoid: 1001100
Align: Auto [Freq Ref: Int (S) #IF Gain. Low Radio Std: None
w INFE: Adaptive
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|=7. Rl !| 1 94247 AM |
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39 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupled BW Swept SA
KEYSIGHT /nput RF Input Z. 50 0 [Atten: 40 dB Trig: FreeRun  [Center Freq: 2441000000 GHz
RL - 1 Preamp: Off Gate: Off wa|Hold:=100/100
Mign: Auto [Freq Ref: Int (S) #IF Gain: Low Radio Std: None
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Transmit Freq Error 7.326 kHz % of OBW Power 99.00 %
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78 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupled BW Swept SA
KEYSIGHT /Input RF Input Z 50 0 Atlen: 40 dB Trig: Free Run  |Center Freq 2 480000000 GHz
RL - 1 Preamp: Off Gate: Off wa|Hold: 1001100
Nign: Auto Freq Ref: Int (S) #F Gain: Low Radio Std- None
e INFE: Adaptive
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Scale/Div 10.0 dB Ref Value 30.00 dBm
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40,0 b
-50.0
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Center 2.480000 GHz Video BW 300.00 kHz Span 3 MHz|
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. EDR/20dBBandwidth/ANTL |

0 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupied BW Swept SA
KEYSIGHT !nput RF Input Z- 50 0 Atten: 40 dB Trig: FreeRun  |Center Freq: 2 402000000 GHz
RL -— Preamp. Oft Gale: Off wg|Hold:>100/100
Align: Auto [Freq Ref: Int (S) #IF Gain. Low Radio Std: None
w INFE: Adaptive
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x dB Bandwidth 1.278 MHz xdB -20.00dB
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3 K
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Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupled BW Swept SA
KEYSIGHT /Input RF Input Z 50 0 Atlen: 40 dB Trig: Free Run  |Center Freq 2 441000000 GHz

RL - 1 Preamp: Off Gate: Off wa|Hold: 1001100
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™1 [ #y | Oct21, 2021
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78 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupled BW Swept SA
KEYSIGHT /Input RF Input Z 50 0 Atlen: 40 dB Trig: Free Run  |Center Freq 2 480000000 GHz
RL - 1 Preamp: Off Gate: Off wa|Hold: 1001100
Nign: Auto Freq Ref: Int (S) #F Gain: Low Radio Std- None
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Scale/Div 10.0 dB Ref Value 30.00 dBm
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o
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. EDR/20dBBandwidth/ANT2 |

0 Channel

Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupied BW Swept SA
KEYSIGHT !nput RF Input Z- 50 0 Atten: 40 dB Trig: FreeRun  |Center Freq: 2 402000000 GHz
RL -— Preamp. Oft Gale: Off wg|Hoid: 1001100
Align: Auto [Freq Ref: Int (S) #IF Gain. Low Radio Std: None
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Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
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x dB Bandwidth 1.273 MHz xdB -20.00dB
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Spectrum Analyzer 1 | Spectrum Analyzer 2 | +
Occupled BW Swept SA
KEYSIGHT /Input RF Input Z 50 0 Atlen: 40 dB Trig: Free Run  |Center Freq 2 480000000 GHz
RL - 1 Preamp: Off Gate: Off wa|Hold: 1001100
Nign: Auto Freq Ref: Int (S) #F Gain: Low Radio Std- None
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REPORT NO: 4790089631-E5V1 DATE: 2021-10-29
FCC ID: A3LSMS908B

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
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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
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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REPORT NO: 4790089631-E5V1 DATE: 2021-10-29
FCC ID: A3LSMS908B

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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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 0.382 32 0.122 0.4 -0.278
DH3 1.638 14 0.229 0.4 -0.171
DH5 2.887 13 0.375 0.4 -0.025
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 0.382 8 0.031 0.4 -0.369
DH3 1.638 35 0.057 0.4 -0.343
DH5 2.887 3.25 0.094 0.4 -0.306
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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 0.382 32 0.122 0.4 -0.278
DH3 1.638 15 0.246 0.4 -0.154
DH5 2.887 11 0.318 0.4 -0.082
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 0.382 8 0.031 0.4 -0.369
DH3 1.638 3.75 0.061 0.4 -0.339
DH5 2.887 2.75 0.079 0.4 -0.321
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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 0.389 32 0.124 0.4 -0.276
DH3 1.639 15 0.246 0.4 -0.154
DH5 2.890 10 0.289 0.4 -0.111
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 0.389 8 0.031 0.4 -0.369
DH3 1.639 3.75 0.061 0.4 -0.339
DH5 2.890 25 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 0.389 32 0.124 0.4 -0.276
DH3 1.639 15 0.246 0.4 -0.154
DH5 2.89 13 0.376 0.4 -0.024
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 0.389 8 0.031 0.4 -0.369
DH3 1.639 3.75 0.061 0.4 -0.339
DH5 2.890 3.25 0.094 0.4 -0.306
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NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3-DH3

ScalelDiv 10 d8
Log

Ref Level 30.00 dBm

0.31 dBj

Spectrum Anatyzer 1 4| Spectrum Anaiyzer 3 + Spectrum Anayzer 1 |Spectrum analyzer 8 +
Swept SA Swept A Swwept SA Sivept SA
KEYSIGHT Input RF Input 2 50 01 atten” 0B PO Fast g Type: Power (RMS KEYSIGHT neut R Inpat £ 50 0 Atten: 40 dB PO Best Vide  Wavg Typer Pawer (RMS]
Yl vearp: O Cats: OF Tiig R Burst w T Preamp, OF e Tiig: e Run
i, A Freg Ret. It (5) IF Cain Low  Trg Dl 1965V i P Frsq Ref. It (S IF Gain Low
v NFE. Adapiive Sia Track. O P o NP Adaplve Sig Track. OF Py NN
+Specinam o AMkr2 2.890 ms + Specinm B

Ref Level 30.00 dBm

#

Scale/Div 10 B
Log

Center 2.441000000 GHZ
Res BW & MHz

Span 0 Hz

Sweep 3.50 ms {10001 pis)

W~ ?

Ot 21,2021 | -
Az AM |

RHILYEE Y

PULSE WIDTH - 3-DH5

FEEEE L
NUMBER OF PULSES IN 3.16 SECOND
OBSERVATION PERIOD - 3-DH5

Span 0 Hz,
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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

F Limi Margi
Antenna PA. Channel requency Power mit argin
[MHZ] [dBm] [dBm] [dB]
0 2 402 18.570 -2.430
ANT1 39 2441 19.885 -1.115
78 2 480 18.856 -2.144
ePA
0 2 402 17.859 -3.141
ANT2 39 2441 18.015 -2.985
21.000
78 2 480 17.221 -3.779
0 2 402 15.020 -5.980
DléﬁL' iPA 39 2 441 15.260 -5.740
78 2 480 16.030 -4.970
Worst 19.885 -1.115

9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION

Peak Output P ;
F L M

Antenna PA. Channel requency Power Imit el

[MHZ] [dBm] [dBm] [dB]
0 2 402 19.790 -1.210
ANT1 39 2441 20.501 -0.499
78 2480 19.575 -1.425

ePA
0 2 402 19.431 -1.569
ANT2 39 2 441 19.532 -1.468
21.000

78 2 480 18.553 -2.447
0 2 402 14.120 -6.880
Dlé’.AI‘_L' iPA 39 2441 14.540 -6.460
78 2 480 15.020 -5.980
Worst 20.501 -0.499
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9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Peak Output

F Limi Margi
Antenna PA. Channel requency Power mit argin
[MHZ] [dBm] [dBm] [dB]
0 2 402 20.271 -0.729
ANT1 39 2 441 20.810 -0.190
78 2 480 20.125 -0.875
ePA
0 2 402 19.880 -1.120
ANT2 39 2441 20.066 -0.934
21.000
78 2480 19.122 -1.878
0 2 402 14.370 -6.630
Dl‘é’.?‘_l" iPA 39 2 441 14.920 -6.080
78 2 480 15.390 -5.610
Worst 20.810 -0.190
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER

Feysight Spectrum Anslyzer - Swept SA Keysight Spectrum Analyzer - Swept SA
AL T — T e AL W 500 b | CORREC SewsET Ateu Ao |
‘ #Avg Type: RMS ‘ #Avg Type. RMS
PNOFast -+~ Trig: FreeRun Avg|Hold: 1001100 FRGiFost - Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 4B
Mkr1 2.402 004 0 GHz Mkr1 2.401
J0deid Ref 30.00 dBm 18.570 dBm 10 deidiv Ref 30.00 dBm 17
Log Log
¢ ) )
100
i 00— —
200
0.0
"
;
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
4Res BW 2.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s STATUS == [Frans
— —
Keysight Spectrum Analyzer - Swept SA [E=E ) Keysight Spectrum Anelyzer - Swept S (=N
AL | a 500 DC | COWRE SENSET] g 02:26:44 AMOCE 06,2021 RL W [s0m DC | CORREC SENSET, ALIGN AT 0227152 41 Dt 06, 2021
| #Avg Type: RMS TRACE| R #Avg Type: RMS 3456
PG Fast ~e-  Trig: FreeRun AvglHold: 1001100 el PG Fast = TriE: Frés Run AvglHold: 100100 M e
IFGain:Low Atten: 40 dB oerlf IFGaln:Low Atten: 40 68 oeTlP
Mkr1 2.441 025 5§ GHz Mkr1 2.441 013 § GHz
10 ¢B/clv  Ref 30.00 dBm 19.885 dBm 10 dBidiv  Ref 30.00 dBm 18.015 dBm
Log Log
) b
4
00
. a0
T
T
"
T
T
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz FVBW 30 MHz Sweep 1.333 ms (20001 pts)
usc: STATUS, I [FTARE
Keysight Spectrum Analyzer - Swept SA Keysight Spectrum Analyzer - Swept SA
AL | w  sa D | come SENSEINT] G AUTO AL A 500 D | COWREC SENSEINT ALTGN AUTO
] 8Avg Type: RMS 3 ] #Avg Type: RMS
PNOFact -a- Trg:FreeRun Avg|Hold: 1001100 PNOFast -»- Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 408 s IFGain:Low Atten: 40 68
0170 G Mkr1 2.480 111 0 GHz
{0 dBieiy__Ref 30.00 dBm 18.856 dBm [0 deraiv__ Ref 30.00 dBm 17.221 dBm
o
9 ‘ 4
i
i 00— —
200
0.0
;
Center 2430000 GHz Span 10.00 MHz
Center 2.430000 GHz Span 10.00 MHz
#Res B 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
vsa smans
scc: p—
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GFSK DUAL ANT1

GFSK DUAL ANT2

Keysight Spectrum Anslyzer - S1078 [T ———rT - el
AL R |09 DC | CoRRe | sense ALIGH AUTD RL W [s0n_0c | CoR SENSETNT, ALIGN AT 0B:45:07 P 5ep 28,2021
‘ #Avg Type: RMS #Avg Type: RMS 56
PHO:Fast ~»- Trig: FreeRun Avg|Hold: 1001100 PR Fast —»- Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGain:Low on:
Mkr1 2.401 922 0 GHz Mkr1 2.402 161 § GHz
10 dBlclv  Ref 30.00 dBm 12.324 dBm 10 aesdly  Ref 30.00 dBm 11.681 dBm
Log Log
1 00|
| a0
"
T
"
T
@ T
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 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= —
— e
Keysight Spectrum Anstyzer - 51078 ‘Keysight Spectrum Analyzer - 51078 (=T
AL W [sa CoRREC [ senseim] AT AUTD_ | AL A 1502 D¢ | CORREC SENEETT ALIGH AT OEESEPM tap28 2021
‘ #Avg Type: RMS vg Type: RMS 5
BN Fast -+ Trig: FreeRun Avg|Hold: 1001100 RO Tast —+- Trig: FresRun AvglHold: 100100 oE
IFGain:Low Anen: 40 dB IFGain:Low Atten; L
MKr1 2.440 962 0 GHz Mkr1 2.441 024 5 GHz
o deidy__Ref 30.00 dBm 12.154 dBm {odeidy__Ref 30.00 dBm 12.351 dBm
og

Center 2.441000 GHz

Span 10.00 MHz

Center 2.441000 GHz

Span 10.00 MHz

#VBW 50 MHz

#Res BW 3.0 MHz

Sweep 1.333 ms (20001 pts)

78 CHANNEL

usa

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s STATUS - ISTATUS
— —
eysight Spectrum Anslyzer - S1078 'Weyeight Spectrum Analyzer - S1078 =
AL % 508 DC | CORREC 1 sensen] AN A0 | AL W [son oc | comec SENsENT PRET 0B:3833PM sep 25, 2021
#Avg Type: RMS #Avg Ty RMS T 5
BHO- Fi‘,_, s Trig: FreeRun g Hold: 100100 Eantan KrsEP I 00 GHS RO Tast —n Trig: FresRun AvgHold: 1001100 7 u
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB o
Mkr1 2.480 083 0 GHz Mkr1 2‘-'90}355 GHz
10 dBlclv  Ref 30.00 dBm 13.025 dBm 10 aesdly  Ref 30.00 dBm 13.016 dBm
Log Log
| 0o
. a0
"
0
i
i
. i
Center 2.430000 GHz Span 10.00 MHz
e P e iz #Res BW 3.0 MHz FVBW 50 MHz Sweep 1.333 ms (20001 pts)

sTarus

78 CHANNEL
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rz»ssgmw_nmw-w?n [E=mEE=N ) Kepsight Specirum Analyze: - Swept SA.
AL | w  lsam oo | oow sense ] Al6n ATa 02:00:37 %40et 06,2021 Al W soa o cowe: SeustT ATEH AUTO
#Avg Type: RMS <E| 3456 ‘ #Avg Type: RMS
WO Fet ~we  Trigs FreeRun AvglHold: 1001100 Pl e RO Fost ~we  Trigi FreeRun AvglHold: 100100
IFGain:Low Atten: 40 4B oetlP IFGain:Low on: 40 dB
Mkr1 2.402 235 0 GHz Mkr1 2.402 041 § GHz
Jo deidiy__ Ref 30.00 dBm 19.790 dBm {0eidi_Ref 30.00 dBm 19.431 dBm
og
. ¢ ‘ ¢
¥ T
0 | |
200
0.4
y
s
o0
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#iRes BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res B 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
- —
e Nesight Spectrum Analyzes - SweptSA. T= o et
AL W[50 bC | COWEC [ speci AGn AT | Rl W sio or | CoweC SENEETNT | [EEr 1
] #hvg Type: RMS T ‘SAvg Type RIS T
G- Fust - Trig: FreeRun AvglHold: 100/100 POt -+ Trig: FreeRun AvglHold: 100100
IFGain:Low Anen: 40 dB IFGain:Low Atten: 40 dB
Mkr1 2.44 Mkr1 2.441 177 5 GHz
10dBidy Ref 30.00 dBm 10deidiv - Ref 30.00 dBm 19.532 dBm
Log Log
, 0
, | - |
0
o0
T
w0
Center 2441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s ISTATUS - STATUS.
—
[ ——rry T [ ——
AL | w  lsa 0c | oowE SENsE 1T ALIGN ALTD 02:10:34 90et 05,2021 Al W soa o cowe: SeustT At 270
#Avg Type: RMS o[ s E T #Avg Type: RMS
N0 Fast -+~ Trig- FreeRun AvglHold: 1001100 =My PNOTast -»- Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB. Eals IFGain:Low Atten: 40 dB
Mkr1 2.480 057 5 GHz Mkr1 2.48
10 dB/div  Ref 30,00 dBm 19.575 dBm 10 deidiv - Ref 30.00 dBm
Log Pk
o ¢ ‘ )
10
" oo ]
200
0.4
y
. w0
Center 2.430000 GHz Span 10.00 MHz
Center 2.430000 GHz Span 10.00 MHz
#iRes BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res B 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
- —

Page 41 of 89

FORM ID: FCC_15C(04)

UL Korea, Ltd. Suwon Laboratory

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: 4790089631-E5V1 DATE: 2021-10-29
FCC ID: A3LSMS908B

Keysight Spectrumm Analyce - S1078 [E=mr o T =
RL [ D R ENSE-L GN & 08:41:42PM Sep 28, 2021 RL AF S0  DC_| CORREC SENSE:INT, ALIGN AUTO 0B:45:28 P Sep 28, 2021
‘ #Avg Type: RMS TRACE 5 #Avg Type: RMS 5
PG Tast —— Trig: Free Run AvglHold: 1001100 ™ PROFast c»- Trig: FresRun AvglHold: 100100
IFGain:Low Atten: 40 dB IFGain:Low on:
Mkr1 2.40 Mkr1 2.401 950 0 GHz
10 devdiv - Ref 30,00 dBm 10 deddlv - Ref 30.00 dBm 10.777 dBm
Log Log
’ ¢
a0
"
0
i
i
i
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 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s sTamus. usa —
— e
Keysight Spectrum Analyzer - S1078 = % ‘Keysight Spectrum Analyzer - 51078
RE w lsa CORREC [ speci AN AUTD | RL W [50n DC | COWEC SENEE T ALIGH AT
‘ #Avg Type: RMS wg Type: RMS
O Fast o Trig: FreeRun AvglHold: 100100 NG Test -+ Trig: FresRun AvglHold: 1001100
IFGain:Low Anen: 40 dB B IFGain:Low Atten;
395 Mkr1 2.441 042 5 GHz
10 dBidy  Ref 30.00 dBm 11.439 dBm 10deid  Ref 30.00 dBm 11.616 dBm
Log Log
J ¢
| 21
i
i
0
:
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s STATUS - ISTATUS
— —
Repaah Spedam Ay - S0 = = Ve e Syt Sewtyre - 5078
o T T | sewse AIGHATD | AL A [som DC | COREC SensEanT P
‘ #Avg Type: RMS #Avg Type. RMS
FHO-Fast -+ Trig: FreeRun AvglHold: 10000 PO Fast ~r- Trigi FreeRun AvglHold: 100100 G
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
Mkr1 2.479 812 0 GHz Mkr1 2.480 219 0 GHz
10 dBlclv  Ref 30.00 dBm 12.098 dBm 10 aesdly  Ref 30.00 dBm 11.926 dBm
Log Log
T 00|
, a0
"
0
i
i
. i
Center 2.430000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
s —
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rz»ssgmw_nmw-w?n [E=mEE=N ) Kepsight Specirum Analyze: - Swept SA.
AL |  [sin oc | coms SENSEINT] Ale AT 02:10:55 A4 0ct 06,2021 Al W Ts0m DC | comec SesEaNT ALTGH AUTD
#hvg Type: RMS ce[173 156 ] RMS
PNO:Fast -+~ Trig: FreeRun AvglHold: 1001100 [ PO Fast - Trig: FreeRun AvglHold: 100100
IFGain:Low Atten: 40 0B oetlP IFGain:Low en: 40 48
Mkr1 2.401 921 5 GHz Mkr1 2.401 785 § GHz
[Bidn  Ref 30.00 B 20.271 dBm {0 gesdly_ Ref 30.00 dBm 19.880 dBm
og
. (o ‘ ¢
100
" 100 | —
200
0.4
"
c00
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
4Res BIW 3.0 MHz H#VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
o samss

— — 0 CHANNEL

[Ty e e Specrum e ep S T T
RL [ BF 500 DC (OARE! SENSE:INT| ALTGN AUTO 02:12:04 AM Oct 06, 2021 RL AF 502 DC COAREC SENSE:INT) ALTGH AUTD [ 1y
#Avg Type: RMS GE[1 23458 | #Avg Type: RMS
PNO:Fast -+~ Trig: FreeRun AvglHold: 1001100 TElm PO ot -+~ Trig: FreeRun AvglHold: 100400
IFGain:Low Auen: 408 cerlP IFGain:Low Atten: 40 9B
MKr1 2.441 065 0 GHz Mkr1 2.440 894 5 GHz
o deidiy__Ref 30.00 dBm 20.810 dBm [0 giic_Ref 30.00 dBm 20.066 dBm
og
00
" ] - -
) 200
) o0
Y
500
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 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
™3 s

— — 39 CHANNEL

[ —————y (=~ Nersight Specinum Anshyze - Swept Sk
AL | w  lsa 0c | oowE SENsE 1T ALIGN ALTD 02:12:26 0et 05,2021 Al W soa o cowe: SeustT At 270
#Avg Type: RMS TRACE] 3056 ‘ #Avg Type: RMS
N0 Fast -+~ Trig- FreeRun AvglHold: 1001100 Tvrel vy NG st e Trigi FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB. Eals IFGainiLow Atten: 40 dB
Mkr1 2.479 960 0 GHz Mkr1 2.479 889 0 GHz
JogBra Ref 30.00 dBm 20.125 dBm [gBiai__ Ref 30.00 dBm 19.122 dBm
og
y K] ‘ ¢
-
w0 onf—, -
200
0.4
0
600
Center 2.430000 GHz Span 10.00 MHz
Center 2.480000 GHz ‘Span 10.00 MHz
#iRes BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res B 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= —

78 CHANNEI:M 78 CHANNEL
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8PSK

DUAL ANT1

8PSK DUAL ANT2

usa

[ m——"—T [T ———rT =
AL % [soa oc | come | seuseur ALTEH AUTD AL % [son_oc | com SEveET 0B:+452PM 2D 28, 2021
] #Avg Type: RMS Se
PHO:Fast ~»- Trig: FreeRun Avg|Hold: 1001100 PR Fast —»- Trig: FreeRun
IFGain:Low Atten: 40 dB IFGain:Low on:
02 013 Mkr1 2.401 9
10 de/dy  Ref 30.00 dBm 11.580 dBm 10 aesdly  Ref 30.00 dBm 1
Log Log
$ ¢
o
y
o
0
0
0
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 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)

0 CHANNEL

0 CHANNEL

— e
Keysight Spectrum Anatyzer - 1078 Keysight Spectruem Analyzes - 51078 [EEACT)
[ R [s0@ D0 ORRE | sensean] ATGH AUTD__ | L i St DC | CORREC SENEENT, 08:44:38 FM Sep 28, 2021

‘ #Avg Type: RMS 5
BN Fast -+ Trig: FreeRun Avg|Hold: 1001100 RO Tast —+- Trig: FresRun o
IFGain:Low Anen: 40 dB IFGain:Low Atten; L
MKr1 2.441 252 0 GHz Mkr1 2.441 094 0 GHz

{0deicy_Ref 30.00 dBm 11.940 dBm j0deidi Ref 30.00 dBm 11.872 dBm

og og

Center 2.441000 GHz
#Res BW 3.0 MHz

Jusc

#VBW 50 MHz

Span 10.00 MHz

Sweep 1.333 ms (20001 pts)

srams

Center 2.441000 GHz
#Res BW 3.0 MHz

usa

#UBW 50 MHz

Span 10.00 MHz

Sweep 1.333 ms (20001 pts)

39 CHANNEL

quwmm-sm
AL = o

FNGiFast —+— Trig: Free Run
IFGain:Lew Atien: 4098

#Avg Type: RMS
AvglHold: 1001100

—
Keyight Spectrum Analyzss - 51078
RL A [son bc

39 CHANNEL

[_corsec SENSET

=T
s

WG Fast e Trigi FreeRun
Atten: 40 68

IFGain:Low

OB 44:15 P Sep 28, 2021
T 5E

Mkr1 2.480 028 0 GHz
119

=

sTanus|

usa

Mkr1 2.48
10 deidiv - Ref 30,00 dBm 10 defdly  Ref 30.00 dBm 12.119 dBm
Log Log
0o
28
0
10
i
1
i
Center 2.430000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1,333 ms (20001 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 PA. Channel Output Power Output Power
[MHZ] [dBm] [mW]
0 2 402 17.600 57.544
ANT1 39 2441 18.970 78.886
78 2480 17.911 61.816
ePA
0 2402 16.940 49.431
ANT2 39 2441 17.062 50.839
78 2480 16.287 42.530
0 2 402 13.810 24.044
Dléél" iPA 39 2441 14.320 27.040
78 2480 15.060 32.063
9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION
Average Average
Frequenc
Antenna PA. Channel a y Output Power Output Power
[MHZ] [dBm] [mMW]
0 2402 17.080 51.050
ANT1 39 2441 17.814 60.451
78 2480 16.904 49.023
ePA
0 2 402 16.724 47.033
ANT2 39 2441 16.794 47.797
78 2480 15.847 38.433
0 2402 11.720 14.859
DLé’.AI‘_L' iPA 39 2441 12.110 16.255
78 2480 12.580 18.113
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9.7.3. ENHANCED DATA RATE 8PSK MODULATION

Average Average
Frequenc
Antenna PA. Channel g y Output Power Output Power
[MHZ] [dBm] [mW]
0 2402 17.145 51.820
ANT1 39 2441 17.854 61.010
78 2480 16.891 48.876
ePA
0 2 402 16.722 47.011
ANT2 39 2441 16.795 47.808
78 2480 15.852 38.477
0 2402 11.720 14.859
DLé’.“}L' iPA 39 2441 12.110 16.255
78 2480 12.610 18.239
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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

Spectrum Analyzer 1 1 [ 2
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v NFE. Adaplive S Track. O P o NFE. Adapliva S Tiack. OF ALL
1 Spacinam Mkr1 2.398 385 GHz 1 Spectnam -| Mkr2 25.811 8 GHz
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

Spectnum Analyzer 1 s Spectrum Anatyzer 1
Swept SA Swept SA
KEYSIGHT inpur i InpUIZ GO0 Afen d0aR [PNO Bestvats e Typs Power (RIS KEYSIGHT [ i At ADOEPNO:Bestide [t Type Power (RMS]
B e Proomp: O |Cate Ao e | AL e Preampon (Cate: AGHAI 100100 |
v Ao Freq R nt(S) FFoanLow  Trig. Fres Run |nsgn. Aute Freq Ret nt(5) IF Gain Low  Tri: Fros Run o
o NFE. Adapliva S Track OF ALL o NFE. fdaplivg Sig Track on PHH NN
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Oct 21, 2021 - - oYY - oY
29 ‘- ? Caanean | | man L3 PAN w9 |- ? . L3 PAY
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