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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE/5G NR Tablet + BT/BLE, DTS/UNII a/b/g/n/ac/ax
and NFC

MODEL: SM-T636B, SM-T638B

SERIAL NUMBER: R32T5003C8X, R32T50052FD (CONDUCTED);

R32T5003G0W, R32T5004ZEX, R32T5004ZHZ (RADIATED);

DATE TESTED: 2022-06-20 ~ 2022-07-26

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 Dexter(Hyunsik) Yun
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
X] Chamber 1(3m semi-anechoic chamber)
X] Chamber 2(3m semi-anechoic chamber)
I

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

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

SM-T638B model is same hardware thus, SM-T636B 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 18.314 67.827
Basic GFSK
Peak 18.782 75.544
. Average 16.353 43.182
2402 ~ 2480 Enhanced Pi/4-DPSK
Peak 18.827 76.331
Average 16.365 43.301
Enhanced 8PSK

Peak 19.240 83.946

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 -2.5 dBi and
ANT 2’s maximum gain of -2.5 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.

- Worst axis

ANT1 ANT2

Y z

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-TA200 R37N6K421B2SE3 N/A
Data Cable SAMSUNG EP-DT725BWE GH39-02020A N/A
Charger SAMSUNG EP-TA800 R37N3MAH988DK3 N/A
Data Cable SAMSUNG EP-DN980 GH39-02115A N/A
Earphone SAMSUNG GH59-15055A EHS64AVFWE N/A
/O CABLE
I/O Cable List
# of
nglle Port identical Co_rll_;sgtor Cable Type Cablt—.zrh)ength Remarks
ports
1 DC Power 1 Ato C Type Shielded 1.0m N/A
2 DC Power 1 Cto C Type Shielded 1.0m N/A
3 Audio 2 Mini-Jack Unshielded 0.7m 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)

Adaptor

AC Main

\—[ 3m SAC

FETELLTLT]
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DATE: 2022-07-26

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-Z2 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
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 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 UL003 2023-01-11
Power Splitter MINI-CIRCUITS WA1534 UL004 2023-01-11
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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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(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) | ™ bancey
AC Power Line conducted . Power Line
15.207(a) emissions Section 11 conducted PASS
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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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

On time Period Duty Cycle 1/T Minimum VBW
Mode 0
[msec] [msec] [%] [kHZ]
BDR 2.874 3.748 76.681 0.35
EDR 2.882 3.748 76.894 0.35
eyght Specimam Aralyees - S8 " = Veysight Spectrum Analyzer - SI0T8 ]
= ] e #Avg Type: RMS . o = dug Type: RMS
PHO: Fast —»—  Trig: RF Burst NG Fast ——  Trig: RF Burst
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB
10 dBidiv Ref 30.00 dBm X 19 dBudiv Ref 30.00 dBm
- 42231 | . o] g
Center 2.441000000 GHz Span 0 Hz ‘Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 15.07 ms (2001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 15.07 ms (2001 pts)
v > L N S -
1N t 3740 ms 2129 dBm 1N t 3.740 ms 18.96 dBm
2 a1 toia) 2874 ms (A) -0.02d8 2 A1 t (A 2882ms (A) 1.05 dB
a A1 to(ap 3748 ms (A) 0.02d8 a3 A1 t (4} 3748 ms (4) 014 dB
: s
6 [
7 7
8 8
] 9
10 10
1" "
BDR EDR
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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 2 402 928.8
ANT1 39 2441 929.8
8 2480 927.7
0 2402 930.2
ANT2 39 2441 927.3
78 2480 928.0
Worst 930.2

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Ant. Channel Frequency 20 dB Bandwidth
[MHZ] [kHz]
0 2 402 1272.0
ANT1 39 2441 1273.0
/8 2480 1271.0
0 2 402 1271.0
ANT2 39 2441 1271.0
8 2 480 12720
Worst 1273.0
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BDR ANT1

BDR ANT2

p—
Keysigh Spectrum Anahyzer - Occupied BW
AL I 50 1

| “Center Freg: 2.402000000 GHz Radio Std: None

et
G148 s 18,2023

=R
01:51:44 A0 Jul 15, 2022
Radio Std: None

—
Weysight Spectnum Ansdyzer - S1078
kL R s

| Conter Froq: 2.402000000 GhHz

KWMWWIMM 1078

] Center Freq: 2.441000000 GHz Radio Std: None

014923 44 1ul 18, 2022

Trig: Free Run Avg|Hold: 100100 s~ Trig: FresRun Avg[Hold:>100100
HFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 d8 Radio Device:BTS

10 dBidiv Ref 30.00 dBm 10 dBldiv 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 300 kHz Sweep 3.2ms [#Res BW 30 kHz VBW_300 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 24.6 dBm Occupied Bandwidth Total Power 23.6 dBm

825.45 kHz 824.82 kHz

Transmit Freq Error 26.248 kHz OBW Power 99.00 % Transmit Freq Error 27.075kHz  OBW Power 99.00 %

x dB Bandwidth 9288 kHz  xdB -20.00 dB X dE Bandwid 9302kHz  xdB -20.00 dB
- —

20 dB bandwidth / 0 CHANNEL 20 dB bandwidth / 0 CHANNEL
E=rr =l

Kepight Spectrum Anelyzes - SLO78
AL ® 01:52:02 a0 Jul 15, 2022

Centar Freq: 2441000000 GHz Radio Std: None

—». Trig: Free Run

AvglHold: 1001100

Trig: Fr

AvglHold: 100/100

Trig: Free Run Avg|Hold:>100/100 s+ Trig: Free Run Avg|Hold: 100/100
HFGain:Low #Atten: 30dB Radio Device: BTS MFGain-Low #Aten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBldiv 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 300 kHz Sweep 3.2ms #Res BW 30 kHz VBW 300 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 24.7 dBm Occupied Bandwidth Total Power 24.0 dBm

826.08 kHz 826.10 kHz

Transmit Freq Error 26.870 kHz OBW Power 99.00 % Transmit Freq Error 25.515 kHz OBW Power 99.00 %

x dB Bandwidth 920.8 kHz xdB -20.00 dB x dB Bandwidth 273kHx  xdB 20.00 g
- STATUS MEG ISTATUS,

e e B == Xepight Spectrum Ansyees 1070 =r

G149:38 A0l 10, 2022 AL ; E s 01:52.15 A ul 15, 2022
‘ Canm Freq: E“OOODDM GH Radio Std: None Cmur Fr'; 2480000000 GH Radio Std: None

aTaTus

lsTaTus

HFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 d8 Radio Device:BTS
10 dBidiv Ref 30.00 dBm ": dBldiv Ref 30.00 dBm
og og
Center 2.48 GHz Span 3 MHz Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz Sweep 3.2ms #Res BW 30 kHz VBW 300 kHz Sweep 3.2ms
Occupied Bandwidth Total Power 23.9 dBm Occupied Bandwidth Total Power 22.7 dBm
826.43 kHz 825.16 kHz
Transmit Freq Error 25.126 kHz OBW Power 99.00 % Transmit Freq Error 25.896 kHz OBW Power 99.00 %
x dB Bandwidth 927.7 kHz xdB -20.00 dB x dB Bandwidth 928.0 kHz xdB -20.00 dB

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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EDR ANT1

EDR ANT2

Keysight Spectrum Anshyzer - 51078
&L # 50

Center Freq: 2.402000000 GHz

. Trig: FreaRun

Ery
014950 400 36, 2022
Radio Std: None

Avg|Hold:>1001100

Keysight Spectrum Aneyzer - SI078 [E=mr3
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—». Trig:Free ‘Avg|Hold: 1001100
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AFGain:Low #Atten: 30dB Radio Device: BTS MFGain-Low #Aten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBldiv 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 300 kHz Sweep 3.2ms [#Res BW 30 kHz VBW_300 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 23.8 dBm Occupied Bandwidth Total Power 22.8 dBm

1.1470 MHz 1.1490 MHz

Transmit Freq Error 37.525 kHz OBW Power 99.00 % Transmit Freq Error 37.560kHz  OBW Power 99.00 %

x dB Bandwidth 1272MHz  xdB -20.00 dB X dE Bandwid 1271 MHz  xdB -20.00 dB
Msc STATUS - [FTATuS

T e = Kerig Specium Ansiees 31678 =

T o 01:50-12 AM Jul 18, 2022 RL R 5 R 01:52:58 AM Jul 18, 2022

Comter Froq: 2441000000 GHz Radio Std: None
Run

jusc aTaTus

s Trig: Free Run ‘Avg|Hold: 1001100 - Trig: Free Avg|Hold: 100/100
HFGain:Low #Arten: 30 dB Radio Device: BTS MFGain:Low #Atten: 30 d8 Radio Device:BTS

10 dBidiv Ref 30.00 dBm 10 dBldiv 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 300 kHz Sweep 3.2ms #Res BW 30 kHz VBW 300 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 23.9 dBm Occupied Bandwidth Total Power 23.2 dBm

1.1465 MHz 1.1472 MHz

Transmit Freq Error 37.472 kHz OBW Power 99.00 % Transmit Freq Error 37.792 kHz OBW Power 99.00 %

x dB Bandwidth 1.273 MHz xdB -20.00 dB X A Bandwidh 12TIMHz  x a8 20.00 g
- STATUS psc ISTATUS,

Vo e oS E=mrE o Spestum Az 1070 =

u: 015037 M Jul 18, 2022 AL ¥ I ENSEINT] |- 01:53:13 a0 Jul 15, 2022
] Center Freq: 2.480000000 GHz Radio Std: None Center Freq: 2.480000000 GHz Radia Std: None
Trig: Free Run ‘Avg|Hold: 1001100 +w Trig: Free Run Avg|Hold: 100/100
AFGain:Low #Atten: 30dB Radio Device: BTS MFGain-Low #Aten: 30 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log
Center 2.48 GHz Span 3 MHz iCenter 2.48 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz Sweep 3.2ms [#Res BW 30 kHz VBW_300 kHz Sweep 3.2ms

Occupied Bandwidth Total Power 23.1 dBm Occupied Bandwidth Total Power 21.9 dBm

1.1447 MHz 1.1459 MHz
Transmit Freq Error 37.102 kHz OBW Power 99.00 % Transmit Freq Error 37.125 kHz OBW Power 99.00 %
x dB Bandwidth 1271MHz ~ xdB -20.00 dB x dB Bandwidth 1272MHz  xdB 20.00 g

s sTaTUS

20 dB bandwidth / 78 CHANNEL

20 dB bandwidth / 78 CHANNEL
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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

e e
o s
[s0m oc | comec AG ATD | [so2 oc | comec wen e[
#Avg Type: RMS #Avg Type: RMS
PG Wge - Trig: FreeRun AvgiHold: 100/100 PG Wge ——  Trig: FreeRun AvgiHold: 100/100
IFGain:Low Atten: 40 dB. IFGain:Low Atten: 40 dB
AMKr1 1.000 00 MHz AMKr1 1.000 00 MHz
1o geiciy_Ref 30.00 dBm -0.073 dgj 1o geiciy_ Ret 30.00 dBm -0.007 dBj
§ X ry
PAS A it v
[Center 2.441000 GHz Span 3.000 MHz, [Center 2.441000 GHz Span 3.000 MHz,
#Res BW 300 kHz #VBW 300 kHz #Sweep 4.000 ms (20001 pts) #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
sTamus, sarus,

9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

FF_ [mo 0c [ cowec SEE ALToh A0 5 52520 A U1, 2022 AL FF_ [mo 0o [ cowec SEELN AN ATO_]
#Avg Type: RMS el 356 #Avg Type: RMS
PNO: Wide —»— Trig: FreeRun AvglHold: 1001100 VEE| M e PNO: Wide Trig: Free Run AvglHold: 1001100
IFGainow Atten: 40 dB oerlP IFGainzLow Atten: 40 dB
AMkr1 1.000 00 MHZ
-0.106 dB|

10 dBiciv Ref 30.00 dBm 19 dBiciv Ref 30.00 dBm
g od

7 ¢ ‘ ¢

[Center 2.441000 GHz Span 3.000 MHz| [Center 2.441000 GHz Span 3.000 MHz|
[#Res BW 300 kHz #VBW 300 kHz #Sweep 4.000 ms (20001 ptﬁ! #Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 ptS!

ANT1 SEPARATION ANT2 SEPARATION

Page 19 of 85
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: 4790406759-E5V1 DATE: 2022-07-26
FCC ID: ASLSMT636B

9.4. NUMBER OF HOPPING CHANNELS

LIMITS

FCC §15.247 (a) (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

— —
Keysight Spectrum Anshyzer - 51076 Keyzight - 5107 [ESE=
AL % |soa oc | coRRec [ seue] Atenars | RL W Isen oc | comec SENSENT ALIGN AT 02:15:30 4 0118, 2022
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BNO Fast s Trig: FreeRun Avg|Hold: 1001100 PR Wide s Trigs FreeRun AvglHold: 1001100 el
IFGain-Low Atten: 40 dB IFGain:Low Arten: 40 dB o
10 dirgiv - Ref 30.00 dBm 10 deidiv. - Ref 30.00 dBm
Log Log
200
!
200
50
s
Start 2.40000 GHz Stop 243000 GHz
Stop 249000 GHz #Res BW 300 kHz #VBW 300 KHz #Sweep 4.000 ms (20001 pts)

Start 2.39000 GHz

|##Res BW 300 kHz H#VBW 300 kHz

#Sweep 4.000 ms (20001 pts)|

usa

100 MHz Span

30MHz SPAN, SEGMENT 1 OF 3

e —
Keysight Spestrum Anstyees - S1078 S et Nepoght Spectrum Analyer - 51078 [
A % |soa o | comec SensET] AuGnaT0_ | 03:15:15 84 0l 18, 2022 AL W [son oc | cowec SusEaT ALIGN ATO 03:17:44 40 0119, 2022
] #Avg Type: RMS. s B #Avg Type: RM: S IEERED]
BNOViido ~—>-  Trig: FreeRun AvglHold: 100/100 e v PROWide -+~ Trig: FreeRun Avg|Held: 1001100 Yl o
IFGain:Low Atten: 40 dB DET IFGain-Low Atten: 40 4B o

10 dBidiv  Ref 30.00 dBm
Log

10 dsrd Ref 30.00 dBm
Log

200

Start 2.43000 GHz

[#Res BW 300 kHz #VBW 300 kHz

Stop 2.46000 GHz,
#Sweep 4.000 ms (20001 pls!

Start 2.46000 GHz Stop 2.48200 GHz
#Bweep 4.000 ms (20001 pts)

#Res BW 300 kHz #VBW 300 kHz

usc

30MHz SPAN, SEGMENT 2 OF 3

30MHz SPAN, SEGMENT 3 OF 3
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T e A S0 T ) e o eS0T T e
AL % [soa bc | comee [ sevsenr] AenATD | 02:51:50 & w118, 2022 Al % lson oc | comec SEHSENT AL16N AT 02994 w18, 2022
#Avg Type: RMS ET e Havg Type: RMS R AFFTYT
PNO-Fust —+-  Trig: FreeRun AvgiHold: 1001100 TveEl RO Wide —»- Trig: FreeRun AvglHold: 1001100 el
IF Gain:Low Atten: 40 4B DET IFGain-Low Atten: 40 dB o
0 deici Ref 30.00 dBm 0 dEidy Ref 30.00 dBm
Log Log
20
!
20
20
600
Start 2.40000 GHz Stop 2.43000 GHz.
Start 2.39000 GHz Stop 2.49000 GHz.
sRes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts) jFites BW 300 kHz #VBW 300 kHz Sweep_1.333 ms (20001 pts)
— — fm—
100 MHZ Span 30MHz SPAN, SEGMENT 1 OF 3
— e
Ty Tl e Fepe g prim Arabes 5108 T=To e
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NG Wido s Trig: FreeRun AvEiHod: 1001100 PR Tide s Trigs FreeRun AvglHold: 1001100 B e
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Log Log
200
!
200
0.0
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 1333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
= e
30MHz SPAN, SEGMENT 2 OF 3 30MHz SPAN, SEGMENT 3 OF 3
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9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

— e
Keysight Spectrum Anaiyzes - 51078 Keysight Spectrum Analyzes - 51078 E=EEs)
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200
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600
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= e
100 MHz Span 30MHz SPAN, SEGMENT 1 OF 3
— —
Fepight Specirum Analyan: - 51075, eyeight Spectrum Aatyee - 1078 T et
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Log Log
200
!
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20
500
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Start 2.43000 GHz Stop 2.46000 GHz.
4Res BW 300 kHz #VBW 300 kHz #Sweep 4.000 ms (20001 pis) jFites BIW 300 kHz #VEW 300 kHz #5weep 4.000 ms (20001 pts)
=s [
30MHz SPAN, SEGMENT 3 OF 3

30MHz SPAN, SEGMENT 2 OF 3
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Log Log
200
!
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0.0
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 1333 ms (20001 pts) [#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)
= e
30MHz SPAN, SEGMENT 3 OF 3

30MHz SPAN, SEGMENT 2 OF 3
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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 0.377 32 0.121 0.4 -0.279
DH3 1.632 15 0.245 0.4 -0.155
DH5 2.881 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]
GFSK ANT1 AFH
DH1 0.377 8 0.030 0.4 -0.370
DH3 1.632 3.75 0.061 0.4 -0.339
DH5 2.881 2.75 0.079 0.4 -0.321
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Keriaht Spectm s - 1075 BN~ Cerigh pectram ety - S078 E=mE= >
RL RF_ [soa oc | comec Sense T ALTGH AT 03:23.05 2 ul 18, 2022 AL RE_ [s0a oo comwec [ sensena ALIGN ATO 03.20:35 A 16, 2022
] Trig Delay-62.0 ps #Avg Type: RMS R ] #Avg Type: RS [ NEERET
PRO:Fast ——  Trigs RF Burst Toeel PRGWide ~—+  Trg: FreeRun TYPE W
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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 1.630 16 0.261 0.4 -0.139
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 1.630 4 0.065 0.4 -0.335
DH5 2.880 25 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 0.384 32 0.123 0.4 -0.277
DH3 1.634 15 0.245 0.4 -0.155
DH5 2.884 12 0.346 0.4 -0.054
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 0.384 8 0.031 0.4 -0.369
DH3 1.634 3.75 0.061 0.4 -0.339
DH5 2.884 3 0.087 0.4 -0.313
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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 0.383 32 0.123 0.4 -0.277
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 0.383 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

Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHZ] [dBm] [dBm] [dB]
0 2 402 18.395 -2.605
ANT1 39 2441 18.782 -2.218
78 2 480 17.553 -3.447
21.000
0 2 402 17.877 -3.123
ANT2 39 2441 18.469 -2.531
78 2 480 16.754 -4.246
Worst 18.782 -2.218
9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHZz] [dBm] [dBm] [dB]
0 2 402 18.451 -2.549
ANT1 39 2441 18.827 -2.173
78 2 480 17.571 -3.429
21.000
0 2 402 17.962 -3.038
ANT2 39 2441 18.499 -2.501
78 2 480 16.785 -4.215
Worst 18.827 -2.173
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9.6.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency | Peak Output Limit Margin
Antenna Channel Power
[MHz] [dBm] [dBm] [dB]
0 2 402 18.865 -2.135
ANT1 39 2441 19.240 -1.760
78 2 480 18.016 -2.984
21.000
0 2 402 18.261 -2.739
ANT2 39 2441 18.966 -2.034
78 2 480 17.273 -3.727
Worst 19.240 -1.760
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9.6.4. OUTPUT POWER PLOTS

PEAK OUTPUT POWER

GFSK ANT2

GFSK ANT1

—
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Mkr1 2.480 235 GHz Mkr1
10 d8idiv Ref 30.00 dBm 17.571 dBm 104/ Ref 30.00 dBm
Log Log
o $ ¢
I
- 100
" 100 —
00
04
. o0
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 1.067 ms (2001 pts) #Res BW 3.0 MHz VBW 50 MHz Sweep 1.067 ms (2001 pts)
s [STATUS =3 e
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— —
Reysih Spectrum Anatyee - 1075 eyoa Spedtvum Aralyes 5107 ==
AL (3 | EFICS CORREC [ sensE:anT| ALIGNAUTD | RL BF [soa oc [ coRReC SENSE:INT ALIGN AUTO 06:20:38 PPAJun 28, 2022
#Avg Type: RMS #Avg Type: RMS RACE] 56
BNO:Fast ——  Trig: FreeRun AvglHold: 1004100 PN Tast -»- Trig: FresRun AvglHold: 1001100
IFGain:Low Atten: 40 dB IFGain:Low Atten: 40 dB.
Mkr1 2.40
jodariy_ Ref 30.00 dBm 18.865 dBm {ogaiiv__Ref 50.00 dBm 18.261 dBm
og
o L) ) ¢
;
: =
: o .
10
04
. 520
Center 2402000 GHz Span 10.00 MHz
Cenler 2.402000 GHz Span 10,00 MHz
#Res B 3.0 MHz VBW 50 MHz Sweep 1.067 ms (2001 pts) #Res B 3.0 MHz VBW 50 MHz Sweep 1.067 ms (2001 pts)
s [STATUS ) [STATUS
— —
Keyzight Spectrum Anshyzes - 51076 Kepght -5107 =R
A % [s00 oc | comec [ sesseanr] FEEET A o0 _oc | come SensEeaT Ao AUTO 053022 301 28, 2022
] #Avg Type: RMS #Avg Type: RMS e
PNO: Fast s Trig: Free Run AvglHold: 100/100 - Tast <».  Trigs FresRun AvglHold: 1001100 v
IFGain:Low Atten: 40 dB. e IFGain:Low Atten: 40 dB oerlf
Mkr1 2.441 125 GHz Mkr1 2.440 840 GHz
[0 deidiv__Ref 30.00 dBm 19.240 dBm 10 dEidy_ Ref 30.00 dBm 18.966 dBm
og og
200 ‘ 0| ‘
.
r =
: |
200
20
w0
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz VEW 50 MHz Sweep 1.067 ms (2001 pts) #Res BW 3.0 MHz VBW 50 MHz Sweep 1.067 ms (2001 pts)
s [STATUS - STATUS |
— —
= e St e e SI0%
AL W |s0a DC | CORREC [ sense] AtGnamo | AL [son oc [ comec SorzEnT ALiGH Ao
#Avg Type: RMS #Avg Type: RMS
BNO:Fast ——  Trig: FreeRun AvglHold: 1001100 . RO Fast —»- Trig: FreeRun AvglHold: 1001100 =
IFGain:Low Atten: 40 dB = IFGain:Low Atten: 40 dB. o
Mkr1 2.480 205 GHz Mkr1 2.480 040 GHz
[0 darci_ Ref 30.00 dBm 18.016 dBm [ggaid_Ref 30.00 dBm 17.273 dBm
og
s & ‘ ¢
:
. =
: 00 f—
10
04
. 520
Center 2480000 GHz Span 10.00 MHz
Cenler 2.480000 GHz Span 10,00 MHz
#Res B 3.0 MHz VEW 50 MHz Sweep 1.067 ms (2001 pts) #Res B 3.0 MHz VBW 50 MHz Sweep 1.067 ms (2001 pts)
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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 Ou’:\r;/tftrg%?/ver Ou?;;rli%sver

[MHZz] [dBm] [mW]

0 2 402 17.942 62.259

ANT1 39 2441 18.314 67.827

78 2 480 17.132 51.665

0 2 402 17.615 57.743

ANT2 39 2 441 18.195 65.993

78 2 480 16.462 44.279

9.7.2. ENHANCED DATA RATE P1/4-DQPSK MODULATION

Antenna Channel Frequency Ou?pzltirli%(\e/ver Ou?p:/irli%sver

[MHz] [dBm] [mW]

0 2 402 15.970 39.537

ANT1 39 2441 16.353 43.182
78 2 480 15.125 32.546

0 2402 15.716 37.291

ANT2 39 2441 16.240 42.073
78 2 480 14.422 27.682
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9.7.3. ENHANCED DATA RATE 8PSK MODULATION

Antenna Channel Frequency Ou"?pvlftrli%(\e/ver Ou'tb\r;/lftrg%sver

[MHZz] [dBm] [mMW]

0 2402 15.983 39.655

ANT1 39 2441 16.365 43.301
78 2 480 15.149 32.727

0 2402 15.705 37.196

ANT2 39 2441 16.254 42.209
78 2480 14.439 27.791
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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

— —
Keysight Spectram Analyzer - SLUTE. [E=EN Keysight Spectrum Anshyzes - S1078 I
RL I RE | EH CORAEC. | SENSE:INT] ALTGH ALTO 02:11:12 AM Jul 18, 2022 RL RF [S0a ©C | CORRE ALIGN AUTO 1 02:24:59 &M Jul 18, 2022
#Avg Type: RMS TRACEL 335 5 #Avg Type: RMS i s
RO Wide -+~ Trig: FresRun Avg[Hold: 100100 THPE[ My FHGFast -+ Trig: FreeRun
oL ow Asten: 40 dB oerl? FGaind ow Atten: 40 48
Mkr1 2.399 937 5 GHz| Mkr2
10 dB/div Ref 30.00 dBm -34.004 dBm) 10 d8/diy_ Ref 30.00 dBm
Log Log —
o0
1o
o
100
T |
" Start 30 MHz Stop 26.50 GHz
‘ ##Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. ! L L S O S [__Fuscron T FUscrion ol Fiscronwe
1 N T 24024 GHz 17.10dBm
2l N 1 26.487 4 GHz -23.31dBm
T 2
5
et 5
8
9
Center 2.400000 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts] ‘. i,
e ramis s ararus
. —
Kepsight Spectrum Anabzes - S1078. == eysight Spectrum Anahyzzs - SUITE =
RL R [500_DC | CORREC Bl ALIGH AUTO 02:10:14 M ul 18, 2022 RL RE 1500 DC | CORRE EHSE INT] AIGN AT | 023655 AH 1 1, 2022
| #Avg Type: RMS TRACE[I2 345 § #Avg Type: RMS ™ 56
FWOTWide ——  Tri FreeRun AvglHold: 1001100 e BHO:Fast -+ Trig: FreeRun
IFGain:Low Atten: 40 dB oerlP IFGainLow Atten: 40 dB
Mkr1 2.441 044 75 GHz| Mkr2
0¢e/dy  Ref 30.00 dBm 17.502 dBm 10 98/ Ref 30,00 dBm
Log Log .1
&
00 ‘
" . ‘ 9
102 =
" X Start 30 MHz Stop 26.50 GHz
i #Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
o i wood Tt s v 1 rwcnon Troscronwonl ___rucronwe |8
i N f 2440 8 GHz 17.42 dBm
a2 N 1 254723 GHz <2398 dBm
. 3
5
e 5
8
9
Center 2441000 GHz Span 5.000 MHz o
iRes BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) .
- ranis wea -
—
Keptight Spectrarn Anabyzes - 51078, e e Keyarght Spectum Arelyzzs - S1078 .
RL__ | R [s00 DC | COREC 1 semseant ALIGH AUTO 07:13:23 M 10l 18, 2022 Ri RE ET £ ENSE.INT] ALIGN AUTO__| 02:37:33 AM 18, 2022
#Avg Type: RMS TReCE[ - 555 6 #Avg Type: RMS TRACE] 56
PROTWide —»—  Trig: FreeRun AvglHold: 100100 T et BHO: Fast -~  Trig: FreeRun Tveel
IFGain:Low Atten: 40 dB nerlp IFGaind ow Atten: 40 B oerlP
Mkr1 2.486 805 0 GHz|
10 dB/aiv Ref 30.00 dBm -33.249 dBm) 10 ardiv_ Ref 30.00 dBm
Log Log —
¢
00
p— -
1nc i T
10
Start 30 MHz Stop 26.50 GHz
‘ #Res BW 100 kHz #VEW 300 kHz Sweep 973.3 ms (40001 pts)
- 1 S S S S 5 N . 1= O S -
1N 1 24798 GHz 1647 dBm
-3 N 1 26.078 6 GHz -24.31 dBm
10 H
&
L]
T
]
9
Center 2.483500 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) i i
- eramis wsa eraTus

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
\eyeight Spectrum Al - S1078 Keyeigh Spectrum Analye: - 1075
AL W [sa or [ snsean o8 AL % [soa_oc T senseanm c
| #Avg Type: RMS ] vg Type: RMS
PR Wide —»— Trig: FreeRun AvglHold: 100/100 WO Gide —»- Trig: FreeRun AvglHold: 1001100
IFGaindow Atten: 40 4B IEGainiLow Asten: 40 6B
Mkr1 2.398 883 Mkr1 2.487 849 0 GHz|
1048/ Ref 30.00 dBm -33.63 10 6B/div Ref 30.00 dBm -33.129 dBm
Log Log
100 100
0.0 0.0
[Center 2.400000 GHz Span 10.00 MHz, Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) [#Res BW 100 KHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
= p—r hocc rans
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

[ w— e e Feyght Specium Amize - SLOT8
RL | RF [Soa DC | CORREC 1 semseant ALIGH AUTO 01:56:55 AM 10l 18, 2022 "L R [sun 0C | coRe Al AUTO__|
#Avg Type: RMS TRECE[, - 5755 ] ey Type: RS
FNO-Wlde — Trig: FreeRun AvglHold: 1001100 it " BWO Fast ~#- Trig: FreeRun
IFGain:Low Atten: 40 dB oer|P IFGainLow Atten: 40 B
MKkr1 2.399 026 0 GHZ
10 ¢erdiv Ref 30.00 dBm -32.878 dBm) 10 98/ Ref 30,00 dBm
Log Log T
00
T
gty
102 =
i
. Start 30 MHz Stop 26.50 GHz
[#Res B 100 kHz #VBW 300 kHz Sweep 073.3 ms (40001 pts)
. Goclvoodimelsal T T scrow Treonwonl incronwe |
- 1 N f 2.402 4 GHz 16.34 dBm
a2 N 1 26.386 8 GHz -23.67 dBm
3
i 3
&
L]
f0c s
8
9
Center 2400000 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) i
= e s erarus
Keysight Spectram Analyzer - 3076 =% Keyzght Spectrum Anslyzer - 51078 =
R w [ma ot o [ e s 51554 s 6, 3052 fis W [sin o Sewst it 02:4225 1o 10,2022
#Avg Type: RMS TRCEl 55 | #Avg Type: RMS TRAGE 56
PNOTWide s Trig: FreeRun Avg[Held: 1001100 T FHGFast -+ Trig: FreeRun Tvee]
IFGain:Low Atten: 40 dB oerlP IFGaindow Atten: 40 6B oeTl?
Mkr1 2.441 176 75 GHzZ
10 deralv Ref 30.00 dBm 17.443 dBm 10 aBidiv__Ref 30.00 dBm
Log Log n
o0 &
&
|
100
i
. Start 30 MHz Stop 26.50 GHz
[#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
. 2 55 Y O S [ Feon T Feromaonl ———— — Facrone B
1 N f 2440 8 GHz 1685 dBm
2l N 1 26.334 6 GHz -23.32 dBm
y 3
&
o s
8
9
Center 2.441000 GHz Span 5.000 MHz o
[#iRes BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) i
— —
Keysight Spectram Analyzes - SL076. =l Keysight Spectrum Anshyzes - SL07 =
RL RF |soa oc CORREC SENSE:INT| ALIGM A.TO 01:59:09 AM Jul 18, 2022 RL RF [Sna _oc | ORAE( SENSE:INT] ALIGN AUTO 1 02:42:59 &M Jul 18, 2022
] #Avg Type: RMS e[l 3 s 5 g #Avg Type: RMS T E
PROTWide —+— Trig: FreeRun Avg[Hold: 1001100 TrpE (M FHOFast -+~ Trig: FreeRun TYPE| s
IFGain:Low Atten: 40 dB verlP IFGaindow Atten: 40 6B oeTl?
MKkr1 2.483 837 5 GHzZ Mkr2 2
10 dBidiv Ref 30.00 dBm -33.144 dBm) 10 d8/diy_ Ref 30.00 dBm
Log Log
o0
" ¢
100
i
" Start 30 MHz Stop 26.50 GHz
& [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3ms (40001 pts)
o i 2 55 N O S S S 151 1 1 1V
1 N f 24798 GHz 15.08 dBm
a2 N 1 26877 3 GHz -23.86 dBm
il 3
4
&
o §
8
9
Center 2.483500 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) ‘.

78 CHANNEL BANDEDGE
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
\eyeight Spectrum Al - S1078 Keyeigh Spectrum Analye: - 1075
AL | w  [soa oo [ senseanti G AL | w  [sea oc [ senseant G
| #Avg Type: RMS ] #Avg Type: RMS
PR Wide —»— Trig: FreeRun AvglHold: 100/100 WO Gide —»- Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 40 dB oerlP IFGain:Low Atten: 40 dB i
Mkr1 2.397 438 5 GHz] Mkr1 2.485 136 5 GHz|
jogsicic Ref 30.00 dBm -33.551 dBm 0¢Bidy_Ref 30.00 dBm -33.027 dBm
og og
100 100
0.0 0.0
[Center 2.400000 GHz Span 10.00 MHz, Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) [#Res BW 100 KHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
= s = rans
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9.8.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

SPURIOUS EMISSIONS, NON-HOPPING - ANT1

— —
Keysight Spectrum Analyzer - SLUTE. =l Keysight Spectrum Anshyzes - S1078 o
RL RF [soa oc CORREC SEINT] ALIGM AUTO. 02:16:31 AM Jul 18, 2022 RL RF [S0a ©C | CORRE ALIGN AUTO 1 02:38:57 &M Jul 18, 2022
] #Avg Type: RMS 3456 #hvg Type: RMS TRACGE] 56
PO Wide —+ Trig: FreeRun Avg|Hold: 100100 T FHOFast -+~ Trig: FreeRun Tvee]
IFGain:Low Atten: 40 dB oerP IFGaindow Atten: 40 6B oeTl?
Mkr1 2.397 758 0 GHz|
10 dBidiv Ref 30.00 dBm -33.585 dBm) 10 aBidiv__Ref 30.00 dBm
Log Log >
o0
1o
100
T
; Start 30 MHz Stop 26,50 GHz.
‘ ##Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. L L S O S [__Fuscron T FUscrion ol Fiscronwe
1N f 2401 7 GHz 15,60 dBm
2 N f 26.067 2 GHz -23.06 dBm
: :
5
¥ 5
8
9
Span 10.00 MHz o

Center 2.400000 GHz
Sweep 5.333 ms (20001 pts .
—

[#Res BW 100 kHz #VBW 300 kHz
= fm—
—
[T v——TT = epsight Spectrumm Anlyzer - S1078 .
AL R [500 DC | CORREC NSz T ALIGH AUTO 021517 aM 18, 2022 "L RE S00 DC oRE ENSEINT) alGn AT | 023546 AH 1 18, 2022
] #Avg Type: RMS TRACE[L 2345 & #Avg Type: RMS T 56
FNG:Wlde —— Trig: FreeRun AvglHold: 100100 TP BWO Fast ~#- Trig: FreeRun
IFGain:Low Arten: 40 dB oeTP IFGainLow Atten: 40 dB
Mkr1 2.441 176 25 GHZ
0ce/dy  Ref 30.00 dBm 16.312 dBm 10 98/ Ref 30,00 dBm
Log Log .
00 ‘
" §
‘ W i o
10.0 - T
" i Start 30 MHz Stop 26.50 GHz
[#Res B 100 kHz #VBW 300 kHz Sweep 073.3 ms (40001 pts)
e ! ol vood el sl A 5 S 1 TS -
- 1 N f 24414 GHz 15.36 dBm
a2 N 1 26.336 6 GHz -23.76 dBm
3
4
&
. §
8
9
Center 2441000 GHz §pan 5,000 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts) :
= e s erarus
e
Keyzight Spectram Ansyzer - SLUTE. == Keysght Spectrum Anshyzes - SI078 o |&
Rl RF__ [S00_ DC | CORREC NSE-INT] TGN AUTO 02:19:09 AM Jul 18, 3022 RL RE TS & ENSE INT] ALGN AUTO | 02:40:30 AN 1 18, 2022
| #Avg Type: RMS TRACE[ 555 6 #Avg Type: RMS TRACE 56
PNOTWide s Trig: FreeRun AvglHeld: 100100 T e BHO: Fast -~  Trig: FreeRun TYPE M
IFGain:Low Atten: 40 dB oerlP IFGaind ow Aten: 40 dB oerlP
Mkr1 2.483 779 5 GHZ MkrZ 26.01
10 ¢erdiv Ref 30.00 dBm -33.556 dBm 10 deidy_ Ref 30.00 dBm -2
Log Log
00
0.0
i
Start 30 MHz Stop 26.50 GHz
] [#Res BW 100 kHz #VBW 300 kHz Sweep 973.3 ms (40001 pts)
. i Y 2 55 N O S S S 1 51 1 (1
1 N f 24798 GHz 1291 dBm
2l N 1 26.0143GHz -23.79 dBm
’ 3
&
L]
T
8
9
Center 2483500 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) f i
= - sc erarus
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SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

— —
\eyeight Spectrum Al - S1078 Keyeigh Spectrum Analye: - 1075
AL ®_ |08 oo [ senseanti =) AL W [soa oo [ senseant Fie]
| #Avg Type: RMS B ] #Avg Type: RMS
PR Wide —»— Trig: FreeRun AvglHold: 100/100 | : WO Gide —»- Trig: FreeRun AvglHold: 1001100
IFGainLow Atten: 40 d8 oerl® IFGain:Low Atten: 40 dB
Mkr1 2.399 744 0 GHz] Mkr1 2.486 721 5 GHz|
[0cmidiy_ Ref 30.00 dBm -33.583 dBm 0¢Bidy_Ref 30.00 dBm -32.400 dBm
og og
100 100
0.0 0.0
[Center 2.400000 GHz Span 10.00 MHz, Center 2.483500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) [#Res BW 100 KHz #VBW 300 kHz Sweep 5.333 ms (20001 pts
= s = rans
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SPURIOUS EMISSIONS, NON-HOPPING - ANT2

[ w— e e Feyght Specium Amize - SLOT8
RL__ | _w [sb@ DC | comwC EnsE-INT AlTGH T 020345 2 ul 18,2022 L W [sua oc | coms ALIGN AT |
#Avg Type: RMS g5 e g ‘ ey Type: RS
FNO-Wlde — Trig: FreeRun Avg|Hold: 100100 e BWO Fast ~#- Trig: FreeRun
IFGain:Low Atten: 40 dB oer|P IFGainLow Atten: 40 B
MKkr1 2.399 323 5 GHZ
10 ¢erdiv Ref 30.00 dBm -33.084 dBm) 10 98/ Ref 30,00 dBm
Log Log
‘\'
00 \ 1
MH—M ==
0.0 T
i
Start 30 MHz Stop 26.50 GHz
¢ [#Res B 100 kHz #VBW 300 kHz Sweep 073.3 ms (40001 pts)
. ol vood el sl A 5 S £ T S -
- 1 N f 2.401 7 GHz 12,62 dBm
a2 N 1 26.0738 GHz -22.63 dBm
3
i 3
&
L]
f0c s
8
9
Center 2400000 GHz Span 10.00 MHz o
[#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts) i
= e s erarus
Keysight Spectram Analyzer - SLO7E =% Keysght Spectrum Anslyzer - SUI7E It
R w [ma ot o [ e s 559353 sy 16, 3052 AL W [sio oc | coms Sewst it 02:4528 4 1o 10,2022
#Avg Type: RMS Teace] 5 e g | #Avg Type: RMS TRAGE g
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10. RADIATED TEST RESULTS

LIMITS

FCC 8§15.205 and §15.209

Limits for radiated disturbance of an intentional radiator
Frequency range (MHz) Limits (uV/m) Measurement Distance (m)

0.009 —0.490 2400/ F (kHz) 300
0.490 - 1.705 24000/ F (kHz) 30
1.705-30.0 30 30

30-88 100** 3

88 - 216 150** 3

216 — 960 200** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or 470-806
MHz. However, operation within these frequency bands is permitted under other sections of this part, e.g.
§8 15.231 and 15.241.

FCC Part 15.205 (a) : Only spurious emissions are permitted in any of the frequency bands listed below :

MHz MHz MHz MHz GHz GHz
0.009 ~ 0.110 8.41425 ~ 8.41475 108 ~ 121.94 1300 ~ 1427 45~515 14.47 ~ 14.5
0.495 ~ 0.505 12.29 ~ 12.293 123 ~ 138 1435 ~ 1626.5 5.35 ~5.46 15.35~16.2

2.1735 ~ 2.1905 12.51975 ~ 12.52025 149.9 ~ 150.05 1645.5 ~ 1646.5 7.25~7.75 17.7~21.4
4.125 ~ 4.128 12.57675 ~ 12.57725 156.52475 ~ 1660 ~ 1710 8.025~ 8.5 22.01~23.12
4.17725 ~ 4.17775 13.36 ~ 13.41 156.52525 1718.8 ~ 1722.2 9.0~9.2 23.6~24.0
4.20725 ~ 4.20775 16.42 ~ 16.423 156.7 ~ 156.9 2200 ~ 2300 93~95 31.2~318
6.215 ~ 6.218 16.69475 ~ 16.69525 162.0125 ~ 2310 ~ 2390 10.6 ~ 12.7 36.43~36.5
6.26775 ~ 6.26825 16.80425 ~ 16.80475 167.17 2483.5 ~ 2500 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 25.5 ~ 25.67 167.72 ~ 173.2 2655 ~ 2900
8.291 ~ 8.294 37.5~38.25 240 ~ 285 3260 ~ 3267
8.362 ~ 8.366 73~74.6 322~3354 3332~ 3339
8.37625 ~ 8.38675 74.8~75.2 399.90 ~ 410 3345.8 ~ 3358
608 ~ 614 3600 ~ 4400
960 ~ 1240

» FCC Part 15.205(b) : The field strength of emissions appearing within these frequency bands shall not
exceed the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the
limits in 815.209 shall be demonstrated using measurement instrumentation employing a CISPR quasi-

peak detector. Above 1000 MHz, compliance with the emission limits in §15.209 shall be demonstrated

based on the average value of the measured emissions. The provisions in §15.35 apply to these

measurements.
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TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for below 1GHz
and 150 cm for above 1GHz. The EUT is configured in accordance with ANSI C63.10. The EUT
is set to transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth
is set to 3 MHz for peak measurements.(Pre-scans to detect harmonic and spurious emissions,
the resolution bandwidth is set to 1 MHz; the video bandwidth is set to 30 kHz for peak
measurements.)

For band edge measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the
video bandwidth is set to 3 MHz for peak measurements and 1/T (on time) for average
measurement.

GFSK =1/T =1/0.00287s = 348Hz.

The minimum VBW was 347Hz, but test receiver(ESU40) couldn’t set value 348Hz. Due to this
reason, testing VBW was set to 500Hz(Worst cases).

The spectrum from 1GHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in the 2.4 GHz band.

(From 30MHz to 1GHz, test was performed with the EUT set to transmit at the channel with
highest output power)

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

Note : Emission was pre-scanned from 9kHz to 30MHz; No emissions were detected which was
at least 20dB below the specification limit (consider distance correction factor).
Per FCC part 15.31(0), test results were not reported.

Although these tests were performed other than open field test site, adequate comparison
measurements were confirmed against 30 m open are test site.

Therefore sufficient tests were made to demonstrate that the alternative site produces results
that correlate with the one of tests made in an open field based on KDB 414788.
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