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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-S916B/DS, SM-S916B

SERIAL NUMBER: R3CT8056G8T (CONDUCTED);

R3CT90EXV6 (RADIATED);

DATE TESTED: 2022-09-08 ~ 2022-10-14;

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:
Seokhwan Hong Yeonhee Lim
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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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.

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

PwbhE

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(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
[ ] Chamber 3(3m semi-anechoic chamber)
[ ] Chamber 4(3m Full-anechoic chamber)
[ ] Chamber 5(3m Full-anechoic chamber)

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

Corrected Reading (dBuV) = Meter Reading (dBuV) + External Cable (dB) +
Cableloss (dB)
46.62 dBuV + 9.8 dB + 0.1 dB = 56.52 dBuV

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 4.05dB
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 and NFC,
WPT and UWB. This test report addresses the BT(DSS) operational mode.

This report covers the Samsung models SM-S916B/DS and SM-S916B.
These models are identical in hardware except SM-S916B has single SIM tray.
With some pre-scan, model SM-S916B/DS was set for final test.

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 13.898 24.536
Basic GFSK
Peak 14.475 28.022
. Average 10.994 12.572
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 13.492 22.346
Average 10.971 12.505
Enhanced 8PSK

Peak 14.013 25.194

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 -1.56 dBi and
ANT 2’s maximum gain of -4.52 dBi.

“Wi-Fi 17 and “Wi-Fi 2” as indicated in antenna specification are written as ANT 1 and ANT 2 in
this report.
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DATE: 2022-11-08

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.

- Worst condition

ANT1

ANT2

Axis X

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.

Page 9 of 81

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: 4790541040-E5V2 DATE: 2022-11-08
FCC ID: A3LSMS916B

5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA800 R37R38J4A28SE3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02111ABBE 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

-
i w3 | 4
———
B

| Spectrum Analyzer|

f

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

|Adapxer [

AC Main

| Bluetooth Tester |
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DATE: 2022-11-08

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 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 2024-08-15
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 2024-08-15
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 2023-10-06
Antenna, Horn, 18 GHz ETS 3115 00167211 2024-08-04
Antenna, Horn, 18 GHz ETS 3115 00161451 2024-08-21
Antenna, Horn, 18 GHz ETS 3117 00168724 2024-08-04
Antenna, Horn, 18 GHz ETS 3117 00168717 2024-08-21
Antenna, Horn, 40 GHz ETS 3116C 00166155 2024-08-02
Preamplifier ETS 3116C-PA 00168841 2023-08-04
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 2023-08-02
Preamplifier, 1000 MHz Sonoma 310N 351741 2023-08-02
Preamplifier, 1000 MHz Sonoma 310N 370599 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1876511 2023-08-02
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 1896138 2023-08-01
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42| 2029169 2023-08-01
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54170614 2023-08-03
Spectrum Analyzer, 44 GHz Agilent/HP N9030A MY54490312 2023-08-01
Spectrum Analyzer, 44 GHz KEYSIGHT N9030B MY60070693 2023-01-18
Spectrum Analyzer, 44 GHz KEYSIGHT N9040B MY60080268 2023-01-19
Average Power Sensor Agilent/HP U2000 MY54270007 | 2023-08-03
Average Power Sensor Agilent/HP U2000 MY54260010 2023-08-03
Bluetooth Tester TESCOM TC-3000C 3000C000546 2023-08-02
Power Splitter MINI-CIRCUITS WA1534 UL003 2023-01-11
Power Splitter MINI-CIRCUITS WA1534 UL004 2023-01-11
Attenuator PASTERNACK PE7087-10 A009 2023-08-03
Attenuator PASTERNACK PE7087-10 A001 2023-08-03
Attenuator PASTERNACK PE7087-10 A008 2023-08-03
Attenuator PASTERNACK PE7004-10 2 2023-08-01
EMI Test Receive, 40 GHz R&S ESU40 100439 2023-08-02
EMI Test Receive, 40 GHz R&S ESU40 100457 2023-07-29
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 2023-08-02
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 2023-08-01
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 010 2023-08-02
High Pass Filter 3GHz Micro-Tronics HPM17543 015 2023-08-01
High Pass Filter 3GHz Micro-Tronics HPM17543 020 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 009 2023-08-02
High Pass Filter 6GHz Micro-Tronics HPS17542 016 2023-08-01
High Pass Filter 6GHz Micro-Tronics HPS17542 021 2023-08-01
LISN R&S ENV-216 101837 2023-08-04
Termination WEINSCHEL M1406A TO9 2023-08-03
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 dBe PASS
1(5b)2(f)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
(@))i) | baney
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.

Qut-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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DATE: 2022-11-08

9. ANTENNA PORT TEST RESULTS

9.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.

PROCEDURE

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

ON TIME AND DUTY CYCLE RESULTS

Mode On time Period Duty Cycle 1/T Minimum VBW
[msec] [msec] [%] [kHZ]

BDR 2.877 3.751 76.700 0.35

EDR 2.871 3.753 76.499 0.35

E.Musﬂmmm-m
AL ; A

#iAvg Type: RMS

Exwwmmm4m
AL T

1 N t 5923ms 12.38 dBm
2 M t (A) 2877 ms (A) -1.01dB

| #Avg Type: RMS

NG Famt -  Trig: RFBurst PHG Fast ——  Trig:RF Burst

IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
10 dBidiv Ref 23.00 dBm 10 dBidiv Ref 23.00 dBm

¢ Q &
Center 2.441000000 GHz Span 0 Hz Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 14.00 ms (10001 pts), Res BW § MHz #VBW 50 MHz Sweep 14.00 ms (10001 pts)
LTI 1 CTION B

5708 ms 9.90dBm
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8 8
9 4
10 10
1 11
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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 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 942.0
ANT1 39 2441 942.4
8 2480 940.9
0 2402 943.1
ANT2 39 2441 940.2
78 2480 935.6
Worst 943.1

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [MHz]
0 2402 1.324
ANT1 39 2441 1.316
/8 2480 1.324
0 2402 1.306
ANT2 39 2441 1.327
8 2480 1.296
Worst 1.327
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9.3. HOPPING FREQUENCY SEPARATION

LIMITS

FCC §15.247 (a) (1)

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 (a) (1) (iii)

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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9.5. AVERAGE TIME OF OCCUPANCY

LIMITS

FCC §15.247 (a) (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 0.374 32 0.120 0.4 -0.280
DH3 1.630 14 0.228 0.4 -0.172
DH5 2.873 12 0.345 0.4 -0.055
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 0.374 8 0.030 0.4 -0.370
DH3 1.630 35 0.057 0.4 -0.343
DH5 2.873 3 0.086 0.4 -0.314
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 0.375 32 0.120 0.4 -0.280
DH3 1.629 16 0.261 0.4 -0.139
DH5 2.877 13 0.374 0.4 -0.026
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 0.375 8 0.030 0.4 -0.370
DH3 1.629 4 0.065 0.4 -0.335
DH5 2.877 3.25 0.094 0.4 -0.306
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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 0.381 32 0.120 0.4 -0.280
DH3 1.630 16 0.261 0.4 -0.139
DH5 2.879 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 ANT1 AFH
DH1 0.381 8 0.030 0.4 -0.370
DH3 1.630 4 0.065 0.4 -0.335
DH5 2.879 2.75 0.079 0.4 -0.321
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 0.380 32 0.122 0.4 -0.278
DH3 1.630 16 0.261 0.4 -0.139
DH5 2.872 13 0.373 0.4 -0.027
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 0.380 8 0.030 0.4 -0.370
DH3 1.630 4 0.065 0.4 -0.335
DH5 2.872 3.25 0.093 0.4 -0.307
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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.
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RESULTS

9.6.1. BASIC DATA RATE GFSK MODULATION

Peak Output

Antenna Channel Frequency Power Limit Margin
[MHZ] [dBm] [dBm] [dB]
0 2402 13.658 -7.342
ANT1 39 2441 14.119 -6.881
78 2480 13.507 -7.493
0 2402 14.475 21.000 -6.525
ANT2 39 2441 13.157 -7.843
78 2480 12.067 -8.933
Worst 14.475 -6.525
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Antenna Channel Frequency Pkaofl)vl(i.trpUt Limit Margin
[MHZ] [dBm] [dBm] [dB]
0 2402 12.846 -8.154
ANT1 39 2441 13.334 -7.666
78 2480 12.683 -8.317
0 2402 13.492 21.000 -7.508
ANT2 39 2441 12.092 -8.908
78 2480 10.367 -10.633
Worst 13.492 -7.508
9.6.3. ENHANCED DATA RATE 8PSK MODULATION
Antenna Channel Frequency PeaPkof/)vL(jatrpUt Limit Margin
[MHZ] [dBm] [dBm] [dB]
0 2402 13.571 -7.429
ANT1 39 2441 13.832 -7.168
78 2480 13.096 -7.904
0 2402 14.013 21.000 -6.987
ANT2 39 2441 12.662 -8.338
78 2480 10.930 -10.070
Worst 14.013 -6.987
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9.6.4. OUTPUT POWER PLOTS
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— —
[ r—ry e Soerem A 1958
- 1508 AC ] CORREC T sensea - i s Ac | come SenseanT avin T
| #AVg Type: RMS vo Type: RMS
PNO:Fast -+~ Trig: FreeRun AvglHold: 1001100 PN Tast -»- Trig: FresRun Avg|Hold: 1001100
IFGainLow Aren: 40 dB IFGain:Low Atten: 40 dB.
Mkr1 2.401 9045 G Mkr1 QLCT‘ 5
jogBrery Ref 23.00 dBm 13.571 dBm [0gdeid _ Ref 23.00 dBm 4
og
¢ ‘ &
T
!
270
70
6 &0
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz VEW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz VBW 50 MHz Sweep 1.333 ms (20001 pts)
s fsrans, ) s
— —
Keysight Spectrum Anshyzer - 19568 Keyzight - 10568
AL = [0 coRsec [ seveer] AT | AL o ac | coeeec EEET P
‘ #Avg Type: RMS #Avg Type: RMS
NG Fast -+~ Trig: FresRun AvglHold: 1001100 Tast <».  Trigs FresRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGain:Low Arten: 40 dB.
j0d3ciy Ref 23.00 dBm j9geiiy_Ref 23.00 dBm
%8 %
i ‘ ¢
T
y
, "
70
Ta
F &7.0
Center 2441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 2.0 MHz VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res B 3.0 MHz VBW 50 MHz Sweep 1.333 ms (20001 pts)
= erans s —
— —
[T ——— [P ———— T e
AL W [sho AC | CORREC [ sensemr] AIGNAUTD | RL Son A | come SENsEaNT ALIGH AUTD 04:53:24 M Sep 08, 2022
#Avg Type: RMS g Type FRE e 2
WO Fast -+~ Trig: FreeRun AvglHold: 100100 My RO Fast -»-  Trig: FreeRun Avg|Hold: 100/100 7
IFGain:Low Aren: 40 dB et IFGain:Low Atten: 40 dB o
580G MKr1 2.480 118 5 GHz
Jodaiei Ref 23.00 dBm 13.096 dBm [0geid_Ref 23.00 dBm 0.930 dBm
og
¢ ‘ ‘ I
T
y
1 ra
270
70
570
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 1.333 ms (20001 pts) #Res BW 3.0 MHz VBW 50 MH2 Sweep 1.333 ms (20001 pts)
= frarus]
so faraus

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

Antenna Channel Frequency Ouﬁr)llftrg%?/ver Ou?;lirg%iver
[MHZz] [dBm] [mW]

0 2402 13.206 20.922

ANT1 39 2441 13.687 23.372
78 2480 13.037 20.123

0 2402 13.898 24.536

ANT2 39 2441 12.464 17.636
78 2480 11.073 12.803

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Antenna Channel Frequency Ouﬁglir?’%sver Ou?;l?trg%sver

[MHZz] [dBm] [mMW]

0 2402 9.636 9.197
ANT1 39 2441 10.143 10.335
78 2480 10.243 10.575
0 2402 10.994 12.572

ANT2 39 2441 9.636 9.195
78 2480 7.830 6.068

9.7.3. ENHANCED DATA RATE 8PSK MODULATION

Antenna Channel Frequency Ou?pzltirli%(\e/ver Ou?p:/irli%sver
[MHZ] [dBm] [mW]
0 2402 10.384 10.924
ANT1 39 2441 10.908 12.325
78 2480 10.293 10.698
0 2402 10.971 12.505
ANT2 39 2441 9.634 9.192
78 2480 7.864 6.114
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9.8. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC 8§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

— —
Keyaight Spectium Analyzer - 19568 o e Keyiight Spectrum Anayzes - 19538
RL RE s00 DC CORREC | SENSE:INT| ALTGN AUTO 12:56:24 AMOct 13, 2022 RL \F G ALIT
T #Avg Type: RMS. y g I #Avg Type: RMS
FRGde > Trig: FreeRun AvglHold: 100100 r R Fust ~e  Trig: FreeRun
IFGain:Low Atten: 40 dB verlP IFGain:Low Atten: 30 d8
Mkr1 2.395 564 GHz
10 dBjdiv  Ref 30.00 dBm -33.252 dBm 0 devdy_ Ref 20.00 dBm
Log Log !
0o
)00 -
10
y
; Start 30 MHz Stop 26.50 GHz
¢ [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
o N 1 2.401 7 GHz 1191 dBm
2 N i 260620GHz 31766 dBm
y 3
&
oy £
8
9
Center 2.400000 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) .
- ——— wsa p—
—
Kepsight Spectnum Anskpeer - 19568 = r=n P e o5 =
RL " [sam oc | coRRec | SensEanT: ALTGh 4T 12:35:22 AMOGt 13, 2072 022
] #Avg Type: RMS B Mvn Type: RMS
TG Trig: FreeRun AvglHold: 100100 ! ENOFast s Trig: FreeRun
IFGain:Lon Atten: 40 A& oerl® IFGainLow Anen: 30 d8
Mkr1 2.441 165 GHz
10doidly  Ref 30,00 dBm 13.539 dBm 05 Ref 2000 dBm
Log Log
. '
™
0.0 W
; Start 30 MHz Stop 26,50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
e 1N 1 2.440 8 GHz 1287 dBm
= i 260639GHz 3199 dBm
3
4
é
.y s
8
H
10

Center 2.441000 GHz

Span 5.000 MHz
Sweep 2.667 ms (5001 pts)

sTATU

#Res BW 100 kHz #VBW 300 kHz
= s
IN-BAND REFERENCE LEVEL OUT-OF-BAND 39 CHANNEL
Cer g Spectuan Anater - 1508 o wwwmm- 19568
RL RE S0 0C | CORREC | SENSEINT. RGN AUTO 125817 402 13,2072
FCai wLug - m‘ Sy ﬁ;ru:‘\‘r1mie H;LLI o PNO: Fast ~»-  Trig: Free Run MV" Type:RMS
IFGain:Low n: 40 dB oer|P IFGain:Low Atten: 30 d8
Mkr1 2 404 732 GHz
jodeicicRef 30.00 dBm 217 dBm 0 ds/@y_ Ref 20.00 dBm
og Log .,’—
00 |
| ﬁ §
10.0 T T
10
. Start 30 MHz Stop 26.50 GHz.
#Res BW 100 khz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. O s R | T Foncion Tincrowworl  Focronae
1 N f 2480 5 GHz 1233 dBm
-3 N 1 26.074 6 GHz 3181dBm
10 :
o H
g
Center 2.433500 GHz Span 10.00 MHz o
#Res BW 100 kHz H#VBW 300 kHz Sweep 5.000 ms (5001 pts) i
OUT-OF-BAND 78 CHANNEL

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
Kepsight Spectrum Anslyzes - 19568 = Kepsight Spectrum Analyzer - 19568
AL " [s0n oc | comec | v 16K aT0 5729 a0 13, 2022 RL W [sie oc| comec | | sowsean ot 200
| #Avg Type: RMS MACET535 8 | #Avg Type: RMS
O Wide —— Trig: FreeRun AvglHold: 1001100 e ¥ PNO-Wide —— Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 40 d8 oerl? IFGain:Low Atten: 40 dB
10daidy  Ref 30.00 dBm 10 deigiv - Ref 30.00 dBm
Leg Log
o W
100 100
0.0 akij
[Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts)
= Brams = rams
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

[T — o e Keysight Spectrum Anshyzes - 19568
RL = T ‘SENSENNT] ALIGN 2UTC 03:09:31 aM0ct 13, 2022 KL R 0C LGN AT
#Avg Type: RMS = IR #Avg Type: RMS
PGde - T FreeRun Avg|Hold: 1001100 T PNO-Fast e Trig: FreeRun
IFGain:Low n: 40 dE oer|P IFGain:Low Atten: 30 dB
Mkr1 2.399 956 GHz
10 dBsgiv Ref 30.00 dBm -33.560 dBm 05/ Ref 2000 dBm
Log Log
00|
T o
. it
i
Start 30 MHz Stop 26.50 GHz
¢ [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. i feuoodmreleel 5~ T T Fliciow T inerowend ——Fhconae B
1 N i 2.4017 GHz 13.56 dBm
= 1 26.3160 GHz 3176 dBm
y :
&
L]
T
8
9
Center 2.400000 GHz Span 10.00 MHz o
#Res BW 100 kHz H#VBW 300 kHz Sweep 5.000 ms (5001 pts) f
oo sc e
mms,m...m,m T S| e F———— =
= oo | o | e S o5 a0t 30 L e stoa e
M\m Type: RMS. e NEERES | Mvg Type:RMS
PNO-Wide —»— Trig: Free Run AvglHold: 1001100 r NG Fast - Trig: FreeRun
o ou Asten: 40 dB verlP \Foainow Atten: 30 d8
MKr1 2.441 146 GHz
10 desaiv Ref 30.00 dBm 13.396 dBm 0 devdy_ Ref 20.00 dBm
Log Log
0
y
10
i
" Start 30 MHz Stop 26.50 GHz.
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. L 5 A S I A S 150 ) A 15 W S
N i 2.440 8 GHz 12.73 dBm
1 26.101 0 GHz. -32.06 dBm
i
Center 2.441000 GHz Span 5,000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (5001 pts)
me,;@lSpm.nnnd,m T === wsp.mnwm msn =)
a_nC CORREC | SENSE:INT] ALIGN AUTO 03:11:03 AMQct 13, 2022 L (11 |S(S.Pﬂu| )z
] \vg Type: RMS = | »Avg Type:RMS e
PHG-Wide —— Trig: FreeRun Avgmnla. 100100 r PO Fast -+~ Trig: FreeRun vPE|
IFGain:Low Atten: 40 dB verlP IFGain:Low Atten: 30 d8 celP
Mkr1 2.484 720 GHz Mkr2 26.076 Z
jogeisy_Ref 30.00 dBm -32.835 dBm 10 cBdy__Ref 20.00 dBm -32.61 dBm
% J
0
o0
| " pa——
10
y
" . Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. Poclveodimelscl —x T v T fuciow Thuneroweon] Fcrowvae B
1 N f 2.479 8 GHz 11.15dBm
a2 N 1 26.076 6 GHz. -3261dBm
il 3
4
&
o §
8
9
Center 2483500 GHz Span 10,00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) :
- 5o —

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
Kepsight Spectrum Anslyzes - 19568 = Kepsight Spectrum Analyzer - 19568
AL " [s0n oc | comec | v 16K aT0 20 tmoct 13, 2007 RL W [sie oc| comec | | sowsean ot 200
| #Avg Type: RMS MACET335 8 | #Avg Type: RMS
O Wide —— Trig: FreeRun AvglHold: 1001100 e ¥ PNO-Wide —— Trig: FreeRun Avg|Hold: 100100
IFGain:Low Atten: 40 d8 oerl? IFGain:Low Atten: 40 dB
10daidy  Ref 30.00 dBm 10 deigiv - Ref 30.00 dBm
Log Log
o o
100 100
0.0 akij
[Center 2.400000 GHz Span 10.00 MHz Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts)
= Brams = rams
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING - ANT1

Xeroght Speciam e 9598 S e FeywghtSpectum A - 19568
AL = leo oo | o e S o ot .05 AL - G,
I #Avg Type: RMS. RACE[ - 3 15 5 ] #Avg Type: RMS
PNG:Wide >~ Trig: FreeRun Avg|Hold: 1001100 r PG Fast ~e-  Trig: FreeRun
IFGein:Low Atten: 40 dB verlP IFGain:Low Atten: 30 d8
Mkr1 2.399 522 GHz
10 desaiv Ref 30.00 dBm -33.014 dBm 0 devdy_ Ref 20.00 dBm
Log Log £
A
0o
™
-
10
i
" Start 30 MHz Stop 26.50 GHz.
¢ | [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. | 0 1 17 15, S
1 N f 2.402 4 GHz 7.30 dBm
-3 N 1 26.052 0 GHz. -32.08 dBm
i 3
5 f
o s
8
9
Center 2.400000 GHz Span 10.00 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) . -
s — b p—
— —
Kepsight Spectrum Analyze: - 19568 == Keyiight Spectrum Anyzes - 19538 =)
RL R 510 DC CORREC SENSE:INT ALIGN AUTO 01:00:15 AMOct 13, 2022 RL i 5 T IR T SEMSE:INT [GM AT 01:27:37 AN Oct 13, 2022
| #Avg Type: RMS. necefl]z 3 4 5 | #Avg Type:RMS AT 5
PROWide —— Trig: FresRun Avg|Hold: 1001100 ! PR Fast ~+-  Trig: FreeRun
IFGain:Low Atten: 40 dB oeTlP IFGain:Low Atten: 30 d8
Mkr1 2.441 153 GHz
0 dBidly  Ref 30.00 dBm 11.112 dBm 04/dy Ref 20,00 dBm
Log Log -
Il
0
)00
e T
=
10
y
" Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
e i L L B | [ fincron_Truwcrovwond —— fsconee __§
1 N f 2.440 8 GHz £.46 dBm
a2 N 1 26.049 3 GHz -3288 dBm
y 3
&
o s
8
9
Center 2441000 GHz Span 5,000 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (5001 pts) : ;
- Foroea] s —
.
= Keyssght Spectrum Anslyzes - 10568 ol
i ; 5 sEE T : wia 022
#Avg Type: RMS

Ter g Spectuan Anbes - 1508
AL w  [se oc | comec Snsean Ao am 510215 40t 13,2072
I hvg Type: RS Sise ]
PNGiWide —— Trlg: FreeRun AvglHold: 100100 T NG Fust ~»-  Trig: FreeRun
IFGain:Low Atten: 40 d5 oeTlP IFGain:Low Atten: 30 dB
Mkr1 2.486 566 GHz
10 dBidiv  Ref 30.00 dBm -33.174 dBm 05 Ref 2000 dBm
Log Log J
P
.00 T
pra—|
e I bienitht
0.0 +
10
; Start 30 MHz Stop 26.50 GHz
¢ #Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts}
. Postwoodtnclsal % 1 v T uwcion Jrncioswornl___Foscoowve |8
: 1N 1 2.480 5 GHz 75 dBm
= 1 26.100 3 GHz 3181 dBm
3
10 H
&
s
a0t H
L]
H
Center 2.433500 GHz Span 10.00 MHz o
#Res BW 100 kHz FVBW 300 kHz Sweep 5.000 ms (5001 pts) 7
= oo s sranus

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
eyeight Spectrum Ansher - 19568 v XeyaightSpectnum Andiyiar - 19568
AL " [son oc | comec | SenseanT] AGH aT0 01:01:34 amace 13, 2022 RL W [sie oc| comec | | sowsean i atGh aT0
| #Avg Type: RMS ] #Avg Type: RMS
ONO Wide —— Trig: Free Run AvglHold: 1001100 NG Tilde ——  Trlg: FreeRun AvglHold: 1601100
IFGain:Low Atten: 40 dB \FGainlow Acten: 40 dB
Mkr1 2 MKk
10de/diy  Ref 30.00 dBm 10 dBidiv Ref 30.00 dBm
Log Log
0.0 100
¢ i )
0.0 0.0
[Center 2.400000 GHz Span 10.00 MHz Center 2483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) #Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts)
= Srans s Srams
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

[T — =xr=n|= Keyirght Spectrum Ariyass - 19560
AL " [Sie DC | CORREC | ‘SENSEINT! ALIGN AUTD 01:06:22 aMOct 13,2022 "L & 0C LG AT
#Avg Type: RMS el #Avg Type: RMS
NG Wide —»—  Trlg: FreeRun Avg|Hold: 100/100 T NG Fust ~»-  Trig: FreeRun
IFGain:Low Atten: 40 d5 oer|P IFGain-Low Anten: 30 dB
Mkr1 2.399 296 GHz
10 dBsgiv Ref 30.00 dBm -33.964 dBm 05 Ref 2000 dBm
Log Log =
00|
- - -
hsrpuama BT
10.0
y
Start 30 MHz Stop 26.50 GHz
¢ [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts,
i, | e o — 1 ) 5 S
1 N f 2.4017 GHz 913 dBm
Wz N 1 26.0427 GHz -33.07 dBm
y s
& L
L]
T
8
9
Center 2.400000 GHz Span 10.00 MHz o
#Res BW 100 kHz #VBW 300 kHz Sweep 5.000 ms (5001 pts) f
oo s e
Vet Soscinam Anabyer - 15506 S Feroght Specinm Aratyes - 19556 =
RL 3 Sin OC | CORREC | SENsEINT, ALIGN AITO 01.05:53 AMOct 13,2072 RL B S oC | COR 1 SENSENT: L TGN AUT! 01:22:07 AM Oct 13, 2022
#Avg Type: RMS RacET2 345 5 | #Avg Type:RMS TR £ 5
PNG:Wide >~ Trig: FreeRun Avg|Hold: 1001100 r PG Fast ~e-  Trig: FreeRun
o ou Asten: 40 dB verlP \Foainow Atten: 30 d8
Mkr1 2.441 137 GHz
10 desaiv Ref 30.00 dBm 10.676 dBm 0 devdy Ref 20.00 dBm
Log Log
0
50
0 .
A
.
e
y
" Start 30 MHz Stop 26.50 GHz.
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts,
. | e — 1 ) 5 O
1 N f 24414 GHz 851 dBm
Wz N 1 26.057 3 GHz. -32.32dBm
y s
& L
. ¢
8
9
Center 2.441000 GHz Span 5,000 MHz i
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (5001 pts) .
— —
Keysight Spectrum Anslyzer - 19568 o | Keysight Specirum Arahze- 19568 i
RL R 510 DC CORREC SENSE:INT ALIGH AUTO 01:07:45 AMOCt 13, 2022 RL RF 5 [ IR SEMSE:INT TGN AT
‘#Avg Type: RMS " = ] #Avg Type: RMS
PHG-Wide —— Trig: FreeRun AvglHold: 1001100 ! PO Fast -+~ Trig: FreeRun
IFGain:Low Atten: 40 dB oeTlP IFGain:Low Atten: 30 d8
Mkr1 2.483 580 GHz
0 dBidly  Ref 30.00 dBm -33.323 dBm 04/dy Ref 20,00 dBm
Log Log e
\r)
50
: =
Fu— S
- . e i
¥
" Start 30 MHz Stop 26.50 GHz
¢ [#Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pis|
. L S I 5 ) A i S
1 N f 2.479 8 GHz 9.20 dBm
a2 N 1 26.086 4 GHz -31.74 dBm
il 3
4
&
. ¢
8
9
Center 2483500 GHz Span 10,00 MHz i
#Res BIW 100 kHz #VBWW 300 kHz Sweep 5.000 ms (5001 pts) :
= s p—
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