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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE, DTS/UNII a/b/g/n/ac/ax, NFC and
WPT.

MODEL NUMBER: SM-F707B, SCG04

SERIAL NUMBER: 4393b319891f7ece (CONDUCTED)

4393B6255D1F7ECE, R3CN40DOEAF(RADIATED);

DATE TESTED: MAY 04, 2020 — JUN 04, 2020;

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:
/l 7
Junwhan Lee Hyunsik Yun
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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DATE: JUN 15, 2020

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

[ ] 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)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. DECISION RULES

Decision rule for statement(s) of conformity is based on Procedure 1, Clause 4.4.2 in IEC Guide
115:2007.

4.4. 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 2.35dB
Radiated Disturbance, 30 MHz to 1 GHz 3.49dB
Radiated Disturbance, 1 GHz to 18 GHz 5.82 dB
Radiated Disturbance, 18 GHz to 40 GHz 5.49 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. EUT DESCRIPTION

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

5.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum peak conducted output power as follows:
Frequency Range Mode Power Output Power Output Power
[MHz] Mode [dBm] [mW]
) Average 15.459 35.15
Basic GFSK

Peak 16.093 40.67
. Average 15.420 34.83
2402 ~ 2480 Enhanced Pi/4-DPSK Peak T C046
Average 15.451 35.08
Enhanced 8PSK Peak 18.256 66.93

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 Antenna 1’s maximum gain of -1.11 dBi and
Antenna 2’s maximum gain of -5.37 dBi

“Sub4” and “Sub7” as indicated in antenna specification are written as Antenna 1 and Antenna 2
in this report.
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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.

i. Worst Axis condition
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 Y orientation was worst-case orientation; therefore, all final
radiated testing was performed with the EUT in Y orientation.

ii_. Fo_IdabIe chdition _

Open: f 3 Half-folded f - Full-folded

For Antenna 1, the fundamental of the EUT was investigated in three foldable conditions(Open,
Half-folded, Full-folded). It was determined that the “Half-folded” condition was worst-case
orientation; therefore, all final radiated testing was performed with the EUT in the “Half-folded”
condition.

For Antenna 2, the fundamental of the EUT was investigated in three foldable conditions(Open,
Half-folded, Full-folded). It was determined that the “Open” condition was worst-case orientation;
therefore, all final radiated testing was performed with the EUT in the “Open” condition.

Note: 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.
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5.5.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

Support Equipment List

Description Manufacturer Model Serial Number FCCID
Charger SAMSUNG EP-TA200 R37M7QS4CH1DK3 N/A
Data Cable SAMSUNG EP-DF700 N/A N/A
Earphone SAMSUNG GH59-15252A N/A N/A
/O CABLE
1/0 Cable List
Cable No. Port # of identical Connector Cable Cable Remarks
ports Type Type Length(m)
1 DC Power 1 C Type Shielded 1.1m 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)

EUT | Comb&nerl

| Bluetooth Tester |

|

—_—
AN - =

Spectrum Analyzer

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

IAdapter |

AC Main

| Bluetooth Tester |
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List
Description Manufacturer Model S/N Next Cal. Date
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 750 08-04-20
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 749 08-04-20
Antenna, Bilog, 30MHz-1GHz | SCHWARZBECK VULB9163 845 08-04-20
Antenna, Loop, 9kHz-30MHz R&S HFH2-72 100418 10-02-21
Antenna, Horn, 18 GHz ETS 3115 00167211 08-04-20
Antenna, Horn, 18 GHz ETS 3115 00161451 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168724 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00168717 08-04-20
Antenna, Horn, 18 GHz ETS 3117 00205959 08-04-20
Antenna, Horn, 40 GHz ETS 3116C 00166155 08-14-20
Antenna, Horn, 40 GHz ETS 3116C 00168645 10-02-21
Preamplifier ETS 3116C-PA 00168841 08-08-20
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 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 351741 08-05-20
Preamplifier, 1000 MHz Sonoma 310N 370599 08-05-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-06-20
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-06-20
Spectrum Analyzer, 44 GHz Keysight N9030B MY57143717 01-20-21
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-06-20
Spectrum Analyzer, 44 GHz Agilent / HP NO030A MY54490312 08-06-20
Awerage Power Sensor Agilent / HP U2000 MY 54270007 08-09-20
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-07-20
Combiner WEINCHEL 1575 2150 08-08-20
Attenuator PASTERNACK PE7087-10 A001 08-08-20
Attenuator PASTERNACK PE7087-10 A008 08-08-20
Attenuator PASTERNACK PE7087-10 2 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100439 08-06-20
EMI Test Receive, 40 GHz R&S ESU40 100457 08-06-20
EMI Test Receiwe, 44 GHz R&S ESW44 101590 08-05-20
EMI Test Receive, 3 GHz R&S ESR3 101832 08-05-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-06-20
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-06-20
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-06-20
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-06-20
LISN R&S ENV-216 101837 08-09-20
Termination WEINSCHEL M1406A TO1 08-08-20
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

.. .. Test
FCC I?art Test Description Test Limit . Test Result
Section Condition

Band Edge / Conducted

2.1051, 15.247 (d) : . -20dBc Pass
Spurious Emission

15.247 (b)(1) TX conducted output power <21dBm Pass

Hopping frequency > two-thirds of
. . . P
15.247 ()(1) separation the 20 dB bandwidth| Conducted ass
More than 15 non-
15.247 (a)(1)(iii) |Number of Hopping channels overlapping Pass
channels
15.247 (a)(1)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I__|n(_e conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 |Radiated Spurious Emission < 54dBuv/m 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.
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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

Mode On time Period Duty Cycle Duty Cycle 1/T Minimum VBW
[msec] [msec] [%] Correction Factor[dB] [kHz]
2 400 ~ 2483.5 MHz Band
Bluetooth| 2882 | 3751 | 7683 | 1.14 | 0.347
—ﬁ Keysight Spectrum Analyzer - Swept SA @\E‘\é‘
RL | RF [soe bpC [ correc | [ sEnse:anT] [ ALIGN AUTO | 02:17:51 PM May 11,2020
| #Avg Type: RMS TRACE 3456
PNO: Fast ~—»— 1rig: RFBurst TYPE| WA
IFGain:Low Atten: 40 dB DeT|P
10 dBidiv. Ref 30.00 dBm
o | |
200 i t { i i | I 1
100
0.00
-10.0
200
-ann
-4nn
00
00
Center 2.441000000 GHz Span 0 Hz
Res BW 3.0 MHz #VBW 50 MHz Sweep 10.00 ms (20001 pts)
[WmooHTROSC] % ] v ] FUNCTON ] FUNCTON WD FUNCTION VALUE -
1 N t 3.749ms 14.06 dBm
2 A t (A) 2.882ms (A) 0.86 dB
3 A1 t (A) 3.751 ms (A) 0.74dB
4
5
6
7
8
9
10
11 o
‘ T v
MSG STATUS
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9.2. 20 dB AND 99% 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
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FCC ID: ASLSMF707B

DATE: JUN 15, 2020

9.2.1. BLUETOOTH BASIC DATA RATE GFSK MODULATION

=

20 dB bandwidth /Antenna 1 0 CHANNEL

. Frequency 20 dB Bandwidth | 99% Bandwidth
Chain Channel
[MHz] [kHz] [kHZz]
0 2 402 916.2 822.1
39 2440 904.3 794.6
Antenna 1
77 2479 903.6 794.8
78 2 480 905.0 823.5
0 2402 905.6 794.1
39 2440 905.0 825.0
Antenna 2
77 2479 904.0 825.0
78 2 480 904.9 795.3
Worst 916.2 825.0
—E Ferg e el = o @t Fert e s Ot DY i
e e VEW 300 kHz ,swf;’;“ﬂ,;‘";; s BV 30 Mz VBIW 300 kHz sewerp 100 me
Occupied Bandwidth Total Power 20.8 dBm Occupied Bandwidth Total Power 19.4 dBm
822.16 kHz 822.31 kHz
Transmit Freq Error 2913kHz  OBW Power 99.00 % Transmit Freq Error 1457 kHz  OBW Power 99.00 %
x dB Bandwidth 916.2kHz  xdB -20.00 dB N 905.6kHz  xdB -20.00 dB

20 dB bandwidth /Antenna 2 0 CHANNEL

E Neyght Specirorm Angheer - eeopied B

fay 26, 2020
Radio sm N lone

P =TTy

Canter Froq: 2441000000 GHz

20 dB bandwidth / Antenna 1, 39 CHANNEL

] CorarFru AHTR00000 Gz
. Trig: FreeRun AvglHold: 1001100 » Trig: FreeRu ‘AvglHald: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS WFGainLow Shtien. 400 Radio Device: BTS
L-‘ dBidiv Ref 30.00 dBm 0 dB/div Ref 30.00 dBm
og
Center 2.441 GHz Span 3 MHz.
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz aswegp 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 21.7 dBm Occupied Bandwidth Total Power 20.8 dBm
822.30 kHz 821.93 kHz
Transmit Freq Error 2.168 kHz OBW Power 99.00 % Transmit Freq Error 1.757 kHz OBW Power 99.00 %
x dB Bandwidth 904.3 kHz x dB .20.00 dB x dB Bandwidth 905.0 kHz x dB -20.00 dB

20 dB bandwidth / Antenna 2, 39 CHANNEL
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DATE: JUN 15, 2020

Keysight Spectrum Anshyaer - Occugied B1Y = Keysight Spectrum Anehyzes - Gecupied BW (==
AL " SNSEIN ALIGN 03.17:16 P May 26,2020 Rl T W NSEDT 03:27:41 By 25, 2020
Center Freq: 2478000000 GHz Radio Std: None Center Freq: 2.478000000 GHz Radia Std: None
s Trig: Free Run AvglHold: 1001400 a. Trig: FreeRun ‘AvglHald: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS WFGainiLow #Anen: 40 dB Radio Device: BTS
10 dBidiy Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Log

Center 2.479 GHz

Span 3 MHz

#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 20.5 dBm
820.50 kHz
Transmit Freq Error -3.900 kHz OBW Power 99.00 %
x dB Bandwidth 903.6 kHz xdB -20.00 dB
usc smanus

Center 2.479 GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 19.9 dBm
821.62 kHz
Transmit Freq Error =1.302 kHz OBW Power 99.00 %
x dB Bandwidth 904.0 kHz x dB -20.00 dB

—

20 dB bandwidth / Antenna 2, 77 CHANNEL

20 dB bandwidth / Antenna 1, 77 CHANNEL

Keysight Spectrum Anshyasr - Occugied B1Y = Keysight Spectrum Anehyze - Gecupied BW (==
AL " SNSEIN o 03:17:35 P May 26,2020 Rl T W NSEDT 03:20:02 61y 25, 2020
| Center Freq: 2 480000000 GHz Radio Std: None ‘Center Freq: 2.480000000 GHz Radia Std: Nene
s Trig: Free Run AvglHold: 1001400 a. Trig: FreeRun ‘AvglHald: 100/100
#FGain:Low #Atten: 40 dB Radic Device: BTS WFGainiLow #Anen: 40 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.

Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 20.0 dBm Occupied Bandwidth Total Power 19.7 dBm

821.08 kHz 821.57 kHz

Transmit Freq Error -3.861 kHz OBW Power 99.00 % Transmit Freq Error =1.565 kHz OBW Power 99.00 %

x dB Bandwidth 905.0 kHz x dB .20.00 dB x dB Bandwidth 904.9 kHz x dB -20.00 dB
Msc STATUS rans

20 dB bandwidth / Antenna 1, 78 CHANNEL

20 dB bandwidth / Antenna 2, 78 CHANNEL

LIl il | JILLLI

Center 2402 GHz

Span 3 MHz
#Sweep 100 ms

gt Specium Ay - Octupeed BN = Xepigh Spectm Anhze - Occupred B =
i 0 SNsEa AL 03.39:42 PH Py 35, 2020 AL ; o ot e 03:42:50 ey 26,2020
Center Freq: 2.402000000 GHz Radio Std: None ‘Center Freq: 2.402000000 GHz. Radio Std: None
s~ Trig: Free Run s Trig:FreeRun
HFGainLow #Atten: 40 dB Radio Device: BTS WFGain:Low #Anen: 40 dB Radio Device: BTS
0dEiiv Ref 30.00 dBm 108/l Ref 30.00 dBm
Log Log

MLLLLUGEAR LI LRV L R LR LURGRTLE LRI RERLLLEGL

#Res BW 30 kHz VBW 300 kHz
Occupied Bandwidth Total Power 9.02 dBm
822.09 kHz
Transmit Freq Error 31 Hz OBW Power 998.00 %
x dB Bandwidth 858.4 kHz x dB -20.00 dB
usc —

C!nLl;Ti.idE GHz i ~ Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #8weep 100 ms
Occupied Bandwidth Total Power 8.06 dBm
794.12 kHz
Transmit Freq Error 8.060 kHz OBW Power 99.00 %
x dB Bandwidth 858.5 kHz x dB -20.00 dB
so sTans

99% bandwidth / Antenna 1, 0 CHANNEL

99% bandwidth / Antenna 2, 0 CHANNEL
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T B e oereeten " i =) s Syt e Gt P
T 7 I m Trse8: iy 6,200 i I e 1 ) 034305 ity 26, 2020
| Center Freq: 2441000000 GHz Radio $td. I;or‘:!” . $IM|Fr Fu;' 2.441000000 GHz Radio Std: None :
e T Free Ri —— rig: Free Run
#IFGain-Low *A‘:Onr:l d;“ Radio Device: BTS WFGain:Low #Atten: 40 dB Radio Device: BTS
10y Ref 30.00 dBm Ref 30.00 dBm
og
|
Center 2441GH2 " span3MHz Center 2441GHz ~ Span I MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 10.3 dBm Occupied Bandwidth Total Power 9.46 dBm
794.62 kHz 825.02 kHz
Transmit Freq Error 10.420 kHz ~ OBW Power 99.00 % Transmit Freq Error 14.390kHz  OBW Power 99.00%
x dB Bandwidth 8586 kHz  xdB -20.00 dB x dB Bandwidth M55k xd8 2000 a8
. 0, i
99% bandwidth / Antenna 1, 39 CHANNEL | 99% bandwidth / Antenna 2, 39 CHANNEL
Keysight Spectrum Anshyaer - Occugied B1Y = eyt Spectrum Anelyee - Dcupied BW T
i ; s 02400t Py 26,2020 38 I 036314 iy 26, 2920
I Center Freq: 2476000000 GHz Rodio S Hone. Canter Froq: 2478000000 Ghz Radio S None
s Trig: Free Ry —+— Trig: FreeR\
HFGain-Low &:?wnr:l d;“ Radio Device: BTS WFGain:Low #:luﬁ!lll:eﬂ d;n Radio Device: BTS
(04244 Ref 30.00 dBm ‘0daidy_ Ref 30.00 dBm
0a ‘ P
| & ARt Soiith v D MRR MDD B ‘ e b — e |
Center 2.479 GHz Span 3 MHz Center 2.479 GHz Span 3 MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 8.92 dBm Occupied Bandwidth Total Power 8.51 dBm
794.79 kHz 825.01 kHz
Transmit Freq Error 5408kHz  OBW Power 99.00 % Transmit Freq Error 12.771kHz  OBW Power 99.00 %
x dB Bandwidth 858.5kHz  x dB -20.00 dB x dB Bandwidth 865.0kHz  xdB -20.00 dB
e s
. 0, i
99% bandwidth / Antenna 1, 77 CHANNEL | 99% bandwidth / Antenna 2, 77 CHANNEL
Keysight Spectrum Anshyaer - Occugied B1Y = eyt Spectrum Anelyee - Dcupied BW T
i ; s 02400 Py 25,2020 38 I 036322 kg 26, 2920
I Center Freq: 2480000000 GHz Radio Sid: Hone Conter Freg: Z430080000 Gz Radio St None
s Trig: Free Ry s Trig: Free Run
#FGainLow ﬁ:?wnr:l d;“ Radio Device: BTS #IFGain:Low ﬂ:en 40dB Radio Device: BTS
oumid  Ref 30.00 dBm Odgicle Ref 30.00 dBm
Log Log
1
| | AL Bl bR G0 LRDINALAL TR Rt &l LR AL GE DL L RELUL R L Ol
LA NI MUASIE | I ———— - S— R Center 2.48 GHz Span 3 MHz
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 8.34 dBm Occupied Bandwidth Total Power 8.42 dBm
823.54 kHz 795.32 kHz
Transmit Freq Error .265 Hz OBW Power 99.00 % Transmit Freq Error 5.058 kHz OBW Power 99.00 %
x dB Bandwidth 858.4KkHz  xdB -20.00 dB * dB Bandwidth 858.4kHz  xdB 2000 48
e s

99% bandwidth / Antenna 1, 78 CHANNEL

99% bandwidth / Antenna 2, 78 CHANNEL
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REPORT NO: 4789467590-E6V2

FCC ID: ASLSMF707B

DATE: JUN 15, 2020

9.2.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

20 dB bandwidth /Antenna 1 0 CHANNEL

. Frequency 20 dB Bandwidth | 99% Bandwidth
Chain Channel
[MHz] [kHz] [kHZz]
0 2402 1268.0 1163.2
39 2440 1266.0 1159.7
Antenna 1
77 2479 1269.0 1131.0
78 2 480 1267.0 1161.5
0 2402 1270.0 1162.3
39 2440 1269.0 1162.7
Antenna 2
77 2479 1268.0 1131.0
78 2480 1268.0 1161.9
Worst 1270.0 1163.2
—E K:ys;gmipam’ummt)w-()mwm!w N mg.z‘w_;" r: % V:&‘ﬂsvmhﬁw-tkcumedlw - — H'._ 3 ?
e Sy VEBW 300 kHz ,s,,,fé’; "3 MHz s BV 30 Mz VBW 300 kHz sewerp 100 me
Occupied Bandwidth Total Power 21.7 dBm Occupied Bandwidth Total Power 20.5 dBm
1.1475 MHz 1.1471 MHz
Transmit Freq Error 15.513 kHz OBW Power 99.00 % Transmit Freq Error 13.330 kHz OBW Power 99.00 %
x dB Bandwidth 1268 MHz  xdB -20.00 dB N e Ll -20.00 dB

20 dB bandwidth /Antenna 2 0 CHANNEL

P —

20 dB bandwidth / Antenna 1, 39 CHANNEL

For e b Orced
" , 0045
] ce nlszr!q 2441000000 GHz Comter Freq 2441006000 Gz Radio Std: N
s Trig: Free Run AvglHold: 1001100 s Trig: Free Rur ‘Avg[Hold: 100/100
| #FGainLow #Atten: 40 dB Radio Device: BTS WFGain:Low #Anen: 40 dB Radio Device: BTS
fodzid  Ref 30.00 dBm 0dgidiv___ Ref 30.00 dBm
og
Center 2.441 GHz Span 3 MHz.
Center 2.441 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz aswegp 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 22.9 dBm Occupied Bandwidth Total Power 22.0 dBm
1.1486 MHz 1.1486 MHz
Transmit Freq Error 14731 kHz ~ OBW Power 99.00 % Transmit Freq Error 13.710kHz  OBW Power 99.00 %
x dB Bandwidth 1.266 MHz xdB 20,00 dB x dB Bandwidth 1.269 MHz x dB -20.00 dB

20 dB bandwidth / Antenna 2, 39 CHANNEL
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XeroahtSpecram e - Occoped BN ) [y =TTy [E==
F AL i s i 03,2008 PMtay 26, 2020 R T - ot i 033107 iy 25,2
Center Freq: 275000000 GHz Radio Std: Hone ‘Centor Freg: Z479000000 GHz Radia Std: Non
s Trig: Free Ry AvglHold: 1001100 Trig: Free Run Avg|Hold: 100/100
HFGainLow \"Q?Wnr::l d;“ e Radio Device: BTS WFGain:Low - #Anen: 40 dB Radio Device: BTS
10 dBidiy Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log Loa
Center 2.479 GHz Span 3 MHz.
Center 2.479 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms [fRes BW_30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 21.6 dBm Occupied Bandwidth Total Power 21.1 dBm
1.1497 MHz 1.1491 MHz
Transmit Freq Error 11776 kHz ~ OBW Power 99.00 % Transmit Freq Error 12.686kHz  OBW Power 99.00 %
x dB Bandwidth 1.268 MHz xdB .20.00 dB x dB Bandwidth 1.268 MHz x dB -20.00 dB
psc STATUS rans

20 dB bandwidth / Antenna 2, 77 CHANNEL

20 dB bandwidth / Antenna 1, 77 CHANNEL

memmw-oﬂmm
AL C
]

=
03.20.32 Pua 25, 2020

~ Center Freq: Radio Std: None

GHz
AvglHold: 10000

Keysight Spectruen Anbyzer - Occupied BW [E=mr3
RL I I 03:31:25 PMMay 26,2020

‘Center Freq: 2.480000000 GHz Radio Std: None

s~ Trig: Free Run s Trig: Free Run Avg|Hold: 100/100
#FGain:Low #Atten: 40 dB Radio Device: BTS WFGainiLow #Anen: 40 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.
Center 2.48 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 21.1 dBm Occupied Bandwidth Total Power 20.8 dBm
1.1504 MHz 1.1489 MHz
Transmit Freq Error 11.871 kHz OBW Power 99.00 % Transmit Freq Error 11.868 kHz OBW Power 99.00 %
x dB Bandwidth 1.267 MHz x dB .20.00 dB x dB Bandwidth 1.268 MHz x dB -20.00 dB
Msc STATUS rans

20 dB bandwidth / Antenna 1, 78 CHANNEL

20 dB bandwidth / Antenna 2, 78 CHANNEL

eysight Specrum Anshyzer - Ocsupied B ) ey Spectrom Ansyzer - Drcupied BN [=ar
AL " EnseAN LG 03:41:36 P May 26, 2020 Rl T W NSEDT 03:64:10 P My 26, 2020
Center Freq: 2 402000000 GHz Radio Std: None ‘Center Freq: 2.402000000 GHz Radia Std: Nene
. Trig: FresRun -+ Trig: FreeRun
#FGain:Low #Atten: 40 dB Radio Device: BTS WFGainiLow #Anen: 40 dB Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBldiv Ref 30.00 dBm
Log ‘ Log
fer 2402GHz - ‘ 0 T gpan 3 MHz. Center 2402GHz o a Span 3 MHz

Center 2.402 GHz Span 3 MHz
#Res BW 30 kHz VEW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms

Occupied Bandwidth Total Power 9.20 dBm Occupied Bandwidth Total Power 8.27 dBm

1.1632 MHz 1.1623 MHz
Transmit Freq Error 17.234 kHz OBW Power 99.00 % Transmit Freq Error 20.464 kHz OBW Power 99.00 %
x dB Bandwidth 1.233 MHz x dB .20.00 dB x dB Bandwidth 1.206 MHz x dB -20.00 dB
- STATUS usc STATUS

99% bandwidth / Antenna 1, 0 CHANNEL

99% bandwidth / Antenna 2, 0 CHANNEL
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1 —
Keysight Spectrum inslyzer - Occupied BV
= . R—
I Trig: Free Run

FGain-Low #Atten: 40 dB

Center Freq: 2441000000 GHz

—
Keyight Spectrum Analyzer - Gecupied BV
RL I

WFGainLow

Conter Freq: 2.441000000 GHz Radio Std: None
—+ Trig: Free Run

[N

03:44:17 PM May 26,2020

#Atten: 40 dB Radio Device: BTS

10 dBidiv Ref 30.00 dBm

Ref 30.00 dBm

Log

Center 2441GHz

Juso

#Res BW 30 kHz VBW 300 kHz
Occupied Bandwidth Total Power 10.3 dBm
1.1597 MHz
Transmit Freq Error 23.456 kHz OBW Power 998.00 %
x dB Bandwidth 1.243 MHz x dB -20.00 dB

TaTus

kL Ll AL Lk
Center 2.441 GHz
#Res BW 30 kHz

Occupied Bandwidth

1.1627 MHz
Transmit Freq Error 23.648 kHz
x dB Bandwidth 1.243 MHz

ELLELLE DA
Span 3 MHz.

VBW 300 kHz #Sweep 100 ms
Total Power 9.53 dBm
OBW Power 98.00 %
x dB -20.00 dB

99% bandwidth / Antenna 1, 39 CHANNEL

99% bandwidth / Antenna 2, 39 CHANNEL

=

STATUS

Keysight Spectrum Anshyaer - Occugied B1Y Xersaht Specirum Falyee - Dccmied F = | o s
RL " s AL W 500 Doc | comwec SEusET e Ao | 03:44:25 BMbisy 26, 2020
] Center Freq: 2.479000000 GHz Center Freq: 2.478000000 GHz Radio Std: None
s Trig: Free Run e Trig: FreeRun
#FGain:Low #Atten: 40 dB AFGainLow #Anen: £0 48 Radio Device: BTS
10 dBidiv Ref 30.00 dBm 10 dBidl Ref 30.00 dBm
Log Log
=
‘ am
i
Tt
i ! )
500 l
Center 2479GHz Center 2479GHz SpanlMHi
Res BW 30 kHz VBW 300 kHz #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 9.21 dBm Occupied Bandwidth Total Power 8.83 dBm
1.1310 MHz 1.1310 MHz
Transmit Freq Error 8.420 kHz OBW Power 99.00 % Transmit Freq Error 10.201 kHz OBW Power 99.00 %
x dB Bandwidth 1.243 MHz x dB .20.00 dB x dB Bandwidth 1.243 MHz xdB -20.00 dB

99% bandwidth / Antenna 1, 77 CHANNEL

99% bandwidth / Antenna 2, 77 CHANNEL

=

STATUS

Keyght Spectrum Anshyzer - Orcupied B Keysigh Spectrum Anehyes - Gecupied B (==
w ; Suse s . 026432 v 2 2080
] Center Freq: 2 480000000 GHz Center Freq: 2.480000000 GHz Radia Std: None .
s Trig: Free Run Trig: Free Run
HFGainLow #Atten: 40 dB WFGain:Low #Anen: 40 dB Radio Device: BTS
oamiay el 30.00 dBm Odsicl Ref 30.00 dBm
Log Log ‘
SELUTUIIING SIS EUININT SREE L ,j,,,,,,,g, SIL LN LIS GASLI LRSS SSAIEL. (B E R At NI PRI D BRI L )
tor 2486H2 - - Center 2.48 GHz Span 3 MHz
iCenter 2.48 GH.
oS B 30 Ktz VBW 300 kHz #Res BIW 30 kHz VBW 300 kHz #Sweep 100 ms
Occupied Bandwidth Total Power 8.66 dBm Occupied Bandwidth Total Power 8.38 dBm
1.1615 MHz 1.1619 MHz
Transmit Freq Error 7.000kHz  OBW Power 99.00 % Transmit Freq Error -1.059kHz  OBW Power 99.00 %
X dB Bandwidth 1244 MHz  xdB 20,00 4B x dB Bandwidth 1244MHz  xdB -20.00 dB

99% bandwidth / Antenna 1, 78 CHANNEL

99% bandwidth / Antenna 2, 78 CHANNEL
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FCC ID: ASLSMF707B

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

==

BE Keysight Spectrum Analyzer - Swept SA
RL RF [ 500

AC | CORREC |

| SENSE:INT] | ALIGN AUTO |

01:08:37 AMJun 02, 2020
TRACE] 3:56

#Avg Type: RMS
Trig: Free Run

10 dBidiv. Ref 23.00 dBm
Log

PNO: Fast ~—#—

IFGain:Low Atten: 40 dB

Avg[Hold: 1001100

DeT|P

AMKkr2 1.000 00 MHz
-0.058 dB

¢

130

3.00

7.0

-17.0

27.0

-37.0

7.0

Center 2.441000 GHz
#Res BW 300 kHz

MSG

#/BW 300 kHz

STATUS.

Span 3.000 MHz
Sweep 1.333 ms (20001 pts)

Antenna 1/ HOPPING FREQUENCY SEPARATION PLOT

SR

E Keysight Spectrum Analyzer - Swept SA
RL

| SENSE:INT] | ALIGN AUTO

05:05:40 PMJun 02, 2020

10 dBidiv
Log

#Res BW 300 kHz

MSG

RF |s0o AC [ CORREC |
#Avg Type: RMS TRACE] 3456
PNO: Fast —+»— 1rig: FreeRun Avg|Hold: 100/100 TYPE| M A
IFGain:Low Atten: 40 dB peT|P

AMkr2 1.000 00 MHz

Ref 23.00 dBm -0.095 dB
Center 2.441000 GHz Span 3.000 MHz
#VBW 300 kHz Sweep 1.333 ms (20001 pts)

STATUS.

Antenna 2 / HOPPING FREQUENCY SEPARATION PLOT
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9.3.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

Keysight Spectrum Analyzer - Swept SA

=T

B
| SENSE:INT] | ALIGN AUTO |

RL | RF |50 AC | CORREC |

01:09:13 AMJun 02, 2020

#Avg Type: RMS
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REPORT NO: 4789467590-E6V2 DATE: JUN 15, 2020
FCC ID: ASLSMF707B

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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DATE: JUN 15, 2020

9.4.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION
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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 Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Antenna 1 Normal
DH1 0.377 32 0.120512 0.4 -0.2795
DH3 1.632 16 0.261120 0.4 -0.1389
DH5 2.88 12 0.345600 0.4 -0.0544
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK Antenna 1 AFH
DH1 0.377 8 0.030128 0.4 -0.3699
DH3 1.632 4 0.065280 0.4 -0.3347
DH5 2.880 3 0.086400 0.4 -0.3136
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Antenna 2 Normal
DH1 0.377 32 0.120480 0.4 -0.2795
DH3 1.632 16 0.261120 0.4 -0.1389
DH5 2.881 12 0.345720 0.4 -0.0543
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
GFSK Antenna 2 AFH
DH1 0.377 8 0.030120 0.4 -0.3699
DH3 1.632 4 0.065280 0.4 -0.3347
DH5 2.881 3 0.086430 0.4 -0.3136
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FCC ID: ASLSMF707B
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9.5.2. BLUETOOTH ENHANCED DATA RATE 8PSK MODULATION

DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Antenna 1 Normal
3-DH1 0.383 32 0.122400 0.4 -0.2776
3-DH3 1.633 16 0.261280 0.4 -0.1387
3-DH5 2.884 12 0.346080 0.4 -0.0539
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK Antenna 1 AFH
3-DH1 0.383 8 0.030600 0.4 -0.3694
3-DH3 1.633 4 0.065320 0.4 -0.33468
3-DH5 2.884 3 0.086520 0.4 -0.31348
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
8PSK Antenna 2 Normal
3-DH1 0.383 32 0.122464 0.4 -0.2775
3-DH3 1.633 16 0.261280 0.4 -0.1387
3-DH5 2.885 12 0.346200 0.4 -0.0538
DH Packet Pulse Number of Average Time Limit Margin
Width Pulsesin of Occupancy
[msec] 0.8 seconds [sec] [sec] [sec]
8PSK Antenna 2 AFH
3-DH1 0.383 8 0.030616 0.4 -0.369384
3-DH3 1.633 4 0.065320 0.4 -0.33468
3-DH5 2.885 3 0.086550 0.4 -0.31345
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Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts) Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts)
= sranus = snanu|
Antenna 1/ PULSE WIDTH - 3-DH5 Antenna 2 / PULSE WIDTH — 3-DH5
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Feyeight Speckum Anszer - Swegl A
AL Re [s0n ac | coRReC

ALIGN AUTO
#Avg Type: RMS

e~ Trig: FreeRun
Atten: 40 5

10 dBidiv  Ref 23.00 dBm
Log

Keyaight Specrurm Anyzer - Srest 34
RL W [son ac | cosec |

Sevse T AIGH AUTO
] #Avg Type: RMS

(G- Fast —+— Trig: FreeRun
TFGain:Low Atten: 40 08

10dgidiv  Ref 23.00 dBm
Log

7.0

7.0

Center 2.441000000 GHz
Res EW 300 kHz

Span 0 Hz
#VBW 300 kHz

Sweep 3.160 s (20001 pts)

[Center 2441000000 GHz
[Res BW 300 kHz

Span 0 Hz

#VBW 300 kHz Sweep 3.160 s (20001 pts)

.......

Antenna 1l / NUMBER OF PULSES IN 3.16
SECOND OBSERVATION PERIOD - 3-DH1

SECOND OBSERVATION PERIOD - 3-DH1

st Specium Anaiyaer - Suept 3 =] e
R & Jsmo ac | comec | S AT 2=
| #Avg Type: RMS.
PNO Fsst o Trig: FreeRun

IFGain:Low Atten: 40 dB

10 dBidiv  Ref 23.00 dBm
Log

Yeyeight Specium Anshze - Sweptah
AL W [0 AC | CORREC | [ sevsenm ATGH ATO
#Avg Type: RMS

NO:Fast —»—  Trig: FreeRun

IFGain:Low Atten: 40 d5

10cdBidiv  Ref 23.00 dBm
Leg

7.0

70

Center 2.441000000 GHz
Res BEW 300 kHz

Span 0 Hz
#VBW 300 kHz

Sweep 3.160 s (20001 pts)

[Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts)

Antenna 1l / NUMBER OF PULSES IN 3.16
SECOND OBSERVATION PERIOD - 3-DH3

Antenna 2 / NUMBER OF PULSES IN 3.16
SECOND OBSERVATION PERIOD - 3-DH3

Kepaight Spectum Anlyzer - Swepl 54
AL " |sio A

[ correc_| SensEaNT ALTGN 4T
| #Avg Type: RMS
PN Fest ——  Trig: FreeRun
1 GainiLow Atten: 4D dB

10 deidiv  Ref 23.00 dBm
Log

Veyaight Spectrum Anshize - St Sh T
AL W [sia ac | comec | 020

ALTGH ATO
#Avg Type: RMS

PHG: Fast ——  Trig: FreeRun
1FGain Low Atten: 40 dB

10 deidiv  Ref 23.00 dBm
Log

7.0

7.0

Center 2.441000000 GHz
Res BW 300 kHz

Span 0 Hz
#VBW 300 kHz

Sweep 3.160 s (20001 pts)

[Center 2.441000000 GHz
[Res BW 300 kHz

Span 0 Hz

#VBW 300 kHz Sweep 3.160 s (20001 pts)

Antennal / NUMBER OF PULSES IN 3.16
SECOND OBSERVATION PERIOD - 3-DH5

Antenna 2 / NUMBER OF PULSES IN 3.16
SECOND OBSERVATION PERIOD - 3-DH5
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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
Chain Channel Frequency Output Power Limit Margin
[MHZz] [dBm] [dBm] [dB]

0 2402 15.038 21.000 -5.962
39 2441 16.093 21.000 -4.907

Antenna 1
77 2479 14.707 21.000 -6.293
78 2 480 14.255 21.000 -6.745
0 2402 13.748 21.000 -7.252
39 2441 15.222 21.000 -5.778

Antenna 2
77 2479 14.273 21.000 -6.727
78 2480 14.050 21.000 -6.950
Worst 16.093 21.000 -4.907

9.6.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION

Chain Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
0 2402 16.827 21.000 -4.173
39 2441 17.815 21.000 -3.185
Antenna 1
77 2479 16.326 21.000 -4.674
78 2 480 15.799 21.000 -5.201
0 2402 15.600 21.000 -5.400
39 2441 16.999 21.000 -4.001
Antenna 2
77 2479 15.970 21.000 -5.030
78 2 480 15.756 21.000 -5.244
Worst 17.815 21.000 -3.185

9.6.3. ENHANCED DATA RATE 8PSK MODULATION

Chain Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
0 2402 17.392 21.000 -3.608
39 2441 18.256 21.000 -2.744
Antenna 1
77 2479 16.670 21.000 -4.330
78 2480 16.253 21.000 -4.747
0 2402 16.146 21.000 -4.854
39 2441 17.544 21.000 -3.456
Antenna 2
77 2479 16.457 21.000 -4.543
78 2480 16.164 21.000 -4.836
Worst 18.256 21.000 -2.744
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9.6.1. OUTPUT POWER PLOTS

mmwwmwr—w: wwsmmmw—w?k [E AT
AL [ % [sio ac | cowec SEHSETNT] ALTGH AUTa AL A [sto ac [ comec SENEET ALIG T 0126 08 A Hay 15, 2020
8Avg Type: RMS #Avg Type: RMS. TRACH 56
PNOEaet ~a  Trig: Free Ru AvgHold: 1001100 FWG Fast -»- Trig: FreeRun AvgHold: 100100
IFGain:Low #Atten: 40 dB IFGain:Low #Amen: 40 dB
Mkr1 2.402 084 0 GHz Mkr1 2.401 930 0 GHz
{0dBiciy__Ref 23.00 dBm 15.038 dBm [9 g Ref 23.00 dBm 13.748 dBm
og
30 - t - -
300
L 1 :
\ 7
78
70
&7.0
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz FVEBW 50 MHz Sweep 1.333ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
- STATUS, = |sTaTUS
ntenna 1, 0 CHANNEL Antenna 2, 0 CHANNEL
Keysight Spectrum Analyzer - Ty *—anp«nmmw-w: [ EA 7
AL | AF 500 AC OOAREC SENSEINT| ALTGN AUTO RL A [50a ac | CORREC SENSE:INT| ALIGN AUTO 01:26:32 AM May 18, 2020
&Avg Type: RMS #Avg Type: RMS. 3 o
BNO: Fast -+~ Trig: FreeRun AvglHold: 1001100 FWG:Fost ~»- Trig: FreeRun AvglHold: 1001100 TYRE(M
IFGain:Low #Atten: 40 dB IFGain:Low #Amen: 40 dB cerl?
Mkr1 2.440 818 5§ GHz Mkr1 2.441 122 § GHz
[0 dBvaiy_Ref 23.00 dBm 16.093 dBm [odaidy__ Ref 23.00 dBm 15.222 dBm
o8 s )
)

30

Center 2.441000 GHz

#Res BW 3.0 MHz #VBW 50 MHz

‘Span 10.00 MHz
Sweep 1.333 ms (20001 pts)

670

Center 2.441000 GHz
#Res BW 3.0 MHz

usa

Span 10.00 MHz

#VBW 50 MHz Sweep 1.333 ms (20001 pts)

JsTarus

starus

Juse

s s
Antenna 1, 39 CHANNEL Antenna 2, 39 CHANNEL
[ ey pr———Ty Neyight Spectiim Analyr - Swepth
R | & Tmo ac ] cowe Erm MIG AT AL T [mo | comec ST ALToH a0
#Avg Type: RMS #Avg Type: RMS.
BNG:Fast ~»~  Trig: FreeRun Avg|Hold: 1001100 TRO: fast ~+- 174 FreeRun AvglHeld: 100100
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 4B o
Mkr1 2.478 789 0 GHz Mkr1 2.478 800 0 GHz
10 dBrdiy Ref 23.00 dBm 14.7 10 dBjdy  Ref 23.00 dBm 14.273 dBm
Log Log

30 - : ] -
oo
i 7

270

7o

a0

Center 2.479000 GHz Span 10.00 MHz
Center 2.478000 GHz Span 10.00 MHz
4Ros BV 5.8 Mz VI 56 Iz Swesp 1.333 ms (20001 pte} #Res BW 3.0 MHz #VBW 50 MHz Sweep 1,333 ms (20001 pts)

v=a arus

Antenna 1, 77 CHANNEL

Antenna 2, 77 CHANNEL
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Keysight Spectrum Analyzer - Swept S5 Keysight Spectium Analyzes - Swvept SA (B
AL | & S00  Ac | CORREC SENSEANT] [ mmnAma RL RF Sio A | comec SENSEANT. ALIGN A0 L2721 A May 19, 2020

#Avg Type: RMS #Avg Type: RMS 56
PNO:East ~a  Trig: FreeRun AvgHold: 1001100 RO Tast -»- Trig: FreeRun AvglHold: 100100
IFGain:Low #Atten: 40 dB IFGain:Low #Atten: 40 dB
Mkr1 2.479 789 0 GHz Mkr1 2.479 908 0 GHz

{odBicy__Ref 23.00 dBm 14,255 dBm Jodeid  Ref 23.00 dBm 4.050 dBm

og og

Center 2.480000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
4hes BIN 3.0 MHz SVEW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
= srarus
= starus

Antenna 1, 78 CHANNEL Antenna 2, 78 CHANNEL

Pi/4-DPSK OUTPUT POWER

e [E=jr=n [P = T —— = e
AL | % i ac | cowe T ALIGN AUTO 01:20:23 AM May L0, 2020 RL W [s00ac | CORRsC SENSE N, ALIGH AT 01:28:28 A Hay 1, 2020
#Avg Type: RMS Trace] T #Avg Type: RMS TR o
PNO:Fast -+~ Trig: Free Run AvglHald: 1001100 TYPEl M TR Tast —»- Trigi FreeRun AvglHold: 100100 v -
IFGain:Low #Atten: 40 4B oetff IFGaln:Low #Aen: 40 dB oet|P
Mkr1 2.401 959 0 GHz Mkr1 2.401 701 0 GHz
jodBiely__ Ref 23.00 dBm 16.827 dBm {ogean_Ref 23.00 dBm 15.600 dBm
og 3 '
I
00|
70
!
!
!
!
. !
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
2Res B 5.0 MHz SVEW 50 MHz Sweep 1.333 ms (20001 pts) #Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
ATUS| pa ISTATUS
Antenna 1, 0 CHANNEL Antenna 2, 0 CHANNEL
Neyright Spertniam Anlyee - SweplSA. e ersght Sy Amiyze - SweptSh
AL | 500 Ac | O0MRE SENSEINT] ALIGN ALTO 01:20:49 A4 May 19, 2020 RL 3 Son ac | Comec SENSEINT, ALIGN AUTO
| v Type: RMS T 5 #Avg Type: RMS
PNOFact -a. Trig: FreeRun AvglHold: 1001100 Treefi RO Tast —»-  Trig FreeRun AvalHold: 1001100
IFGain:Low #Atten: 40 dB cerlP IFGain:Low #Atten: 40 dB
MKkr1 2.440 938 0 GHz MKr1 2.440
10dBidle Ref 23,00 dBm 17.815 dBm 10 desdly - Ref 23.00 dBm 1
Log ¥ Log ‘ 6
0
70
!
!
!
L 7
Center 2.441000 GHz Span 10.00 MHz
Center 2.441000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 30 MHz Sweep 1.333 ms (20001 pts)
= e
= —r

Antenna 1, 39 CHANNEL Antenna 2, 39 CHANNEL
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Keysight Spectrum Anshyzer - Swepe Si ) Keysight Spectrum Analyzes - Swept S [ENEAT
AL 0 i R A lsia i 20

ALIGH SENEETT ALTGH AT [T
#Avg Type: RMS 56 #Avg Type: RMIS T

a. Trig: FreeRun AvgiHold: 100/100 rreElm TROTest —+— Trig: FreeRun AvglHold: 1001100

ow #Atten: 40 4B oerlP IFGalneLow #Atien: 40 dB

(3
IFGe

Mkr1 2.47

gssm v Ref 23.00 dBm

—

0deidiv  Ref 23.00 dBm
og

Center 2479000 GHz Span 10,00 MHz Genter 2.479000 GHz Span 10.00 MHz

#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ':ns (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts)
Msc ISTATUS e [STATS)
Antenna 1, 77 CHANNEL Antenna 2, 77 CHANNEL
wwMSvEnmnn-wm-w?n [E=R=n x—nwip«hmmw-w?n BN~
AL | s lsan ac | come SENSE:INT] ALIGN AUTO 01:21:53 44 Mar 19, 2020 AL A [som AC | CORREC SensEanT P 0113046 M May 18, 2020
] #Avg Type: RMS Trae| g #Avg Typs: RMS T 56
PNO:Fst -+ Trig: FreeRun AvglHold: 100100 B PR Fast —»- Trig: FreeRun AvglHold: 100100

IFGain:Low #Atten: 40 6B oerlf IFGaln:Low #Atten: 40 dB
Mkr1 2.47 § GHz
Bm

10 dgidly  Ref 23,00 dBm
Log

—

0deidv - Ref 23.00 dBm
og

Center 2.430000 GHz Span 10.00 MHz
Center 2.480000 GHz Span 10.00 MHz
2Res B 5.0 MHz SVEW S0 MHz Sweep 1.333ms (20001 pts) #Res BW 3.0 MHz #VBW 50 MHz Sweep 1,333 ms (20001 pts)

usa sTarus

= starus

Antenna 1, 78 CHANNEL Antenna 2, 78 CHANNEL

8PSK OUTPUT POWER

T e Spetrm ewler - Swept A
AL | % [sin ac | cows SENsEiT] LGN AUTO o117 RL A [s0n ac | comec SenseanT ALIGH ALTO
#Avg Type: RMS #Avg Type: RMS
PO Fast -+ Trig Fres Run ‘vgiHold: 100100 RO Fest - Trlg: FreeRun AvalHold: 100100
FGainLow #Auten: 40 B Gt ow #Asten: 40 6B
Mkr1 2.4020165G MKr1 2.402 122 § GHz
10 dBidly  Ref 23,00 dBm 1 10 deldiv  Ref 23.00 dBm 16.146 dBm
Log . Log .
|
o)
7o
.
!
L 7
Center 2.402000 GHz Span 10.00 MHz
Center 2.402000 GHz Span 10.00 MHz
#Res BIW 3.0 MHz #VBW 50 MHz Sweep 1.333 ms (20001 pts) #Res BW 3.0 MHz #VBW 30 MHz Sweep 1.333 ms (20001 pts)
msc STATUS jusa ISTATUS
Antenna 1, 0 CHANNEL Antenna 2, 0 CHANNEL
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