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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SAMSUNG ELECTRONICS CO., LTD.

EUT DESCRIPTION: GSM/WCDMA/LTE Phone + BT/BLE , ANT+ and DTS b/g/n
MODEL NUMBER: SM-J810G/DS, SM-J810GF/DS

SERIAL NUMBER: R38K30RGB8V (RADIATED, Original);

R38K30RGGYN (CONDUCTED, Original);
R38K30TBTFF, R38K30TBTBM (RADIATED, Spot check)

DATE TESTED: APR 30, 2018 - MAY 09, 2018 (Original);
MAY 24, 2018 (Spot check)

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

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:

SungGil Park Hoonpyo Lee
Suwon Lab Engineer Suwon Lab Engineer
UL Korea, Ltd. UL Korea, Ltd.
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1.1 INTRODUCTION OF TEST DATA REUSE

This report referenced from the FCC ID: A3LSMJ810Y DSS BT(FCC CFR 47 Part 15C).
And the applicant takes full responsibility that the test data as referenced in this report represent
compliance for this FCC ID.

1.2. DIFFERENCE

The FCC ID: A3LSMJ810G shares the same enclosure and circuit board as FCC ID:
A3LSMJ810Y. The BT antennas and surrounding circuitry and layout are identical between
these two units.

After confirming through preliminary radiated emissions that the performance of the FCC ID:
A3LSMJ810Y remains representative of FCC ID: A3LSMJ810G. The test data of FCC ID:
A3LSMJ810Y being submitted for this application to cover BT features.

1.3. SPOT CHECK VERIFICATION DATA
Original model Spot check model
Band Test Item Mode Frequency Test Limit SM-J810Y/DS Results | SM-J810G/DS Results Deviation Remark

FCCID : A3LSMJ810Y | FCCID : A3LSMJ810G

Band Edge GFSK 2480 MHZ | 54 dBuV/m | 39.65 dBuV/m 39.09 dBuV/m -0.56 dB

DSS BT
(2.4GHz)

RSE GFSK 2441 MHz | 54 dBuV/m | 44.46 dBuV/m 42.52 dBuV/m -1.94 dB |2nd Harmonic

Comparison of two models, upper deviation is within 3dB range and all test results are under
FCC Technical Limits.
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FCC ID: A3LSMJ810G

DATE: JUN 07, 2018

1.4.

REFERENCE DETAIL

Reference application that contains the reused reference data.

. Type Folder
Eﬁ;;gment ng(t:arleDn ce Grant/Permissive ief?i::ear;icoen Test/RF Report Tittle / Section
Change PP Exposure
FCC Report DTS
4788468750- Test WLAN /
E1V2 .
All sections
DTS A3LSMJ810Y Grant
4788468750- Test FCC Report BLE
E2V2 All sections
4788468750- FCC Report BT /
DSS A3LSMJ810Y Grant E3V?2 Test Al sections
DXX A3LSMJB10Y Grant 4788468750- | [, | FCC Report ANT+/
E4Vv?2 All sections
FCC Report WWAN /
4788468750- All sections for
PCE A3LSMJ810Y Grant E5V?2 Test GSM. WCDMA,
LTE Band 5/41
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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.

FCC DA 00-705 Filling and measurement guidelines for FHSS systems
ANSI C63.10-2013.

PO

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
[ ] Chamber 2
[ ] Chamber 3

UL Korea, Ltd. is accredited by IAS, Laboratory Code TL-637. The full scope of accreditation
can be viewed at http://www.iasonline.orq/PDF/TL/TL-637.pdf.

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
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

Page 8 of 80

UL Korea, Ltd. Suwon Laboratory FORM ID: FCC_15C
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 Korea, Ltd.


http://www.iasonline.org/PDF/TL/TL-637.pdf

REPORT NO: 4788490168-E3V1 DATE: JUN 07, 2018
FCC ID: A3LSMJ810G

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 2.32dB
Radiated Disturbance, Below 1GHz 3.86 dB
Radiated Disturbance, Above 1 GHz 5.97 dB

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

5.1. DESCRIPTION OF EUT

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

5.1. MAXIMUM OUTPUT POWER

The transmitter has a maximum conducted output power as follows:

Frequency Range Power Output Power Output Power
[MHZz] Mode [dBm] [mW]
Mode

Basic GFSK Average 11971 15.743
Peak 12,501 17.787
2402 - 2480 | Enhanced Pi/4-DPSK Average 10767 11932
Peak 13.116 20493
Enhanced 8PSK Average 10.778 11.962
Peak 13.508 22428
5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an internal antenna, with a maximum gain of 1.1 dBi.
5.3. 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.

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

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. For average power
data please refer to section 9.5. All radiated and power line conducted tests were performed
connected with earphone and charger for evaluation of worst case mode.
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5.4. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Charger SAMSUNG EP-TA50IWE RC3J329DS-A- E N/A
Data Cable SAMSUNG ECB-DU68BWE N/A N/A
Earphone SAMSUNG EHS61ASFWE N/A N/A

/O CABLES

1 DC Power 1 Mini-USB Shielded 1.2m N/A
2 Audio 2 Mini-Jack | Unshielded 1.2m 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 Spectrum Analyzer

Bluetooth Tester

SETUP DIAGRAM FOR TESTS (RADIATED TEST SETUP)

HEADSET

Bluetooth Tester

AC ADAPTER

MAIN POWER SOURCE RECEIVER
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6. 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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7. 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 08-31-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 749 09-14-19
Antenna, Bilog, 30MHz-1GHz SCHWARZBECK VULB9163 845 08-31-19
Antenna, Loop, 9kHz-30MHz R&S HFH2-22 100418 10-26-19
Antenna, Horn, 18 GHz ETS 3115 00167211 10-14-18
Antenna, Horn, 18 GHz ETS 3115 00161451 03-10-19
Antenna, Horn, 18 GHz ETS 3117 00168724 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00168717 05-31-19
Antenna, Horn, 18 GHz ETS 3117 00205959 11-29-18
Antenna, Horn, 40 GHz ETS 3116C 00166155 12-04-19
Antenna, Horn, 40 GHz ETS 3116C 00168645 12-04-19
Antenna, Horn, 40 GHz ETS 3116C-PA 00168841 11-13-19
Preamplifier, 1000 MHz Sonoma 310N 341282 08-09-18
Preamplifier, 1000 MHz Sonoma 310N 351741 08-07-18
Preamplifier, 1000 MHz Sonoma 310N 370599 08-10-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1876511 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 1896138 08-08-18
Preamplifier, 18 GHz Miteq AFS42-00101800-25-S-42 2029169 08-11-18
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54170614 08-08-18
Spectrum Analyzer, 44 GHz Agilent / HP N9030A MY54490312 08-08-18
Spectrum Analyzer, 43.5 GHz R&S FSW43 104089 08-11-18
Average Power Sensor Agilent / HP U2000 MY54270007 08-08-18
Bluetooth Tester TESCOM TC-3000C 3000C000546 08-08-18
Combiner WEINCHEL 1575 2152 08-08-18
Attenuator PASTERNACK PE7087-10 A001 08-08-18
Attenuator PASTERNACK PE7087-10 A008 08-08-18
Attenuator PASTERNACK PE7087-10 2 08-10-18
EMI Test Receive, 40 GHz R&S ESU40 100439 08-08-18
EMI Test Receive, 40 GHz R&S ESU40 100457 08-08-18
EMI Test Receive, 44 GHz R&S ESW44 101590 08-09-18
EMI Test Receive, 3 GHz R&S ESR3 101832 08-07-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 009 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 015 08-08-18
Low Pass Filter 5GHz Micro-Tronics LPS17541 020 08-11-18
High Pass Filter 3GHz Micro-Tronics HPM17543 010 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 015 08-08-18
High Pass Filter 3GHz Micro-Tronics HPM17543 020 08-11-18
High Pass Filter 6GHz Micro-Tronics HPS17542 009 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 016 08-08-18
High Pass Filter 6GHz Micro-Tronics HPS17542 021 08-11-18
LISN R&S ENV-216 101837 08-09-18
UL Software
Description Manufacturer Model Version
Radiated software UL UL EMC Ver 9.5
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8. REFERENCE MEASUREMENT RESULTS

8.1.

LIMITS

None: for reporting purposes only.

ON TIME AND DUTY CYCLE RESULTS

ON Time| Period |Duty Cycle| Duty Duty Cycle /T
Mode B X Cycle |Correction Factor| Minimum VBW
[msec] | [msec] | [linear] [%] [dB] [kHz]
2400MHz Bands
BT | 2884 | 3750 | 0769 | 769% | 114 0.347
e
T RF SENSE.IN i 03
Trig Delay-200.0 ps #Avg Type: RMS
PNO: Fast ~+—  11g: RF Burst
IFGain:Low Atten: 40 dB
10 dBidi Ref 30.00 dBm
0 0 ¢
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 7.000 ms (20001 pts)
[wrMooETRCISCL] X | Y | FUNCTION | FUNCTIONWIDTH FUNCTION VALUE -
1N t 2128 us 1118 dBm
2 A1 t (A} 2,884 ms (A) 0.34dB
3l A1 t (A} 3.760 ms (&) £051dB
:
7
13
9
10
"
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FCC ID: A3LSMJ810G

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 2 RBW. The sweep time is coupled.

RESULTS

8.2.1. BASIC DATA RATE GFSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHz] [kHz]
Low 2402 0.960 895.900
Mid 2441 0.958 931.130
High 2480 0.949 896.770
Worst 0.960 931.130

8.2.2. ENHANCED DATA RATE Pi/4-DQPSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHz] [MHz] [MHz]
Low 2402 1.232 1131
Mid 2441 1.324 1131
High 2480 1303 1162
Worst 1.324 1.162

8.2.3. ENHANCED DATA RATE 8PSK MODULATION

Frequency 20 dB Bandwidth | 99% Bandwidth
Channel
[MHZz] [MHZz] [MHz]
Low 2402 1.265 1.164
Mid 2441 1.264 1.163
High 2480 1.264 1.161
Worst 1.265 1.164
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8.2.4.20 dB AND 99% BANDWIDTH PLOTS

GESK BANDWIDTH

20dB Bandwidth] GFSK LOW CH 99% BandWIdth] GFSK Low CH

Vo g e Oeeel o = T oo Aol e

05:19:54 PhMay 09, 2018 E 05:28:36 P May 19, 2016
] Cemer Frec: 2 482000000 GHz Radio Std: None | Cener Fraq: 2402000000 GHz Radio Std: None
. Run AvglHold: 100/100 e Trig: FreeRun
#FGainLow e Radio Device: BTS #FGainLow satten: 30 5. Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBldiv Ref 20.00 dBm
Log Log
(LA Rl RdRbaitd il Racill LESEUIRLUILEINNREIOELIBIL LI ELIRRTL )L hIRtRT L
Center 2.402 GHz Span 3 MHz. Center 2.402 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 16.6 dBm Occupied Bandwidth Total Power 5.47 dBm
899.52 kHz 895.90 kHz
Transmit Freq Error 14.526 kHz OBW Power 99.00 % Transmit Freq Error 8.207 kHz OBW Power 99.00 %
x dB Bandwidth 958.8 kHz x dB -20.00 dB x dB Bandwidth 895.7 kHz xdB -20.00 dB
usc stanss wsa sTatus
[20dB BandW|dth] GFSK Middle CH [99% BandW|dth]] GFSK Middle CH
I —— Ta I — =
I 15,2854 P M3y 09, 2018
] " enter Freg: 2441000000 GHz o ] Center Freq: 2441000000 GHz Radio Std: None
cw. Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun
HFGalnLow sAtten: 30 B Radio Device: 8TS HFGalnLow satten: 30 4B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm

Log Log ‘ ‘

LA b} Ll LLbk] LLLLLEDLL LG
Center 2.441 GHz Span 3 MHz. Center 2.441GHz Span 3 MHz.
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|

Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth Total Power 7.37 dBm
910.10 kHz 931.13 kHz
Transmit Freq Error 18.706 kHz OBW Power 99.00 % Transmit Freq Error 9.998 kHz OBW Power 99.00 %
x dB Bandwidth 958.3 kHz x dB -20.00 dB x dB Bandwidth 937.6 kHz x dB -20.00 dB
usc stamus sc —
20dB Bandwidth] GFSK ng h CH 99% BandW|dth] GFSK High CH
[ == N — =
0521108 PhMay 09, 2018 E 05:29:07 P My 09, 2018
,m,r Freq 2.480000000 GHz Center Freq: 2.480000000 GHz Radio Std: None | Cener Fraq: 2480000000 GHz Radio Std: None
— e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun
AIF Gain:Low #Atten: 30 dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log
L kbl LA NLATELEERLLER Ll RE UL L] ALIRLLLLLLELLL LR LEL Tkl
Center 2.48 GHz Span 3 MHz. Center 2.48 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 15.9 dBm Occupied Bandwidth Total Power 4.72 dBm
892.38 kHz 896.77 kHz
Transmit Freq Error 10.105 kHz OBW Power 99.00 % Transmit Freq Error 6.351 kHz OBW Power 99.00 %
x dB Bandwidth 949.0 kHz x dB -20.00 dB x dB Bandwidth 942.8 kHz x dB -20.00 dB
usc. AT wsa AT
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Pi/4-DOPSK BANDWIDTH

[20dB BandW|dth] Pi/4- DQPSK Low CH

[99% BandW|dth] Pi/4- DQPSK Low CH

I —— o=
052211 WMy 03, 2018
Radio Std: None

| c-mrn-q 2.402000000 GHz
a: Free. AvgiHold: 1001100

#F Galn:Low

I — ==
I 0529:24 P My 03, 2018
Radio Std: None

| Center Freq: 2402000000 GHz
ree R:

. Trig:F

Tanisoah Radio Device: BTS ArGainion T SATten: 3068 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘ ‘
Center 2.402 GHz Span 3 MHz Center 2402GHz " span3MH
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 17.1 dBm Occupied Bandwidth Total Power 4.48 dBm
1.1548 MHz 1.1311 MHz
Transmit Freq Error -2.537 kHz OBW Power 99.00 % Transmit Freq Error <7.357 kHz OBW Power 99.00 %
x dB Bandwidth 1.232 MHz x dB -20.00 dB x dB Bandwidth 1.205 MHz x dB -20.00 dB
so sTarus wsa —
20dB BandW|dth] Pi/4- DQPSK Middle CH 99% BandW|dth]] Pi/4-DQPSK Middle CH
— == N — =
518 Py 05, 2018 57 Phvin 19,2018
] Cemeanq 2441000000 GHz Radio S Nome | Cener Fraq: 2441000000 GHz Radio S Noma
e Trig: FreeRun AvglHold: 100/100 e Trig: FreeRun
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 dBm
Log Log ‘
|
Center 2.441 GHz Span 3 MHz Center 2441G42 . Span3MHz
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth Total Power 6.12 dBm
1.1653 MHz 1.1310 MHz
Transmit Freq Error -1.422 kHz OBW Power 99.00 % Transmit Freq Error -1.858 kHz OBW Power 99.00 %
x dB Bandwidth 1.324 MHz x dB -20.00 dB x dB Bandwidth 1.274 MHz x dB -20.00 dB
usc sTarus wsa sTarus
[20dB BandW|dth] Pi/4-DQPSK High CH [99% BandW|dth] Pi/4- DQPSK High CH
Fars Sy A ket o= RershtSpeanom A ot O ==
52023 PHe 09,208 T 05:29:50 M My 19, 2018
‘ C!mvr Freq. ZIEDWDDM EH Radia Std: Nons | C!m!r Freq: 2.480000000 GHz Radio Std: None
s Trig: Free Run AvglHold: 100/100 s~ Trig: Free Run
HFGalnLow sAtten: 30 B Radio Device: BTS #FGainLow sAnen: 30 6B Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
|
]
Center 2.48 GHz Span 3 MHz Center 2 z - N - an :
#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms #Res BW 30 kHz VBW 300 kHz #sweep 100 ms,
Occupied Bandwidth Total Power 15.8 dBm Occupied Bandwidth Total Power 3.52 dBm
1.1618 MHz 1.1618 MHz
Transmit Freq Error -2.983 kHz OBW Power 99.00 % Transmit Freq Error -10.079 kHz OBW Power 99.00 %
x dB Bandwidth 1.303 MHz x dB -20.00 dB x dB Bandwidth 1.272 MHz x dB -20.00 dB
s o wsa —
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8PSK BANDWIDTH

[20dB BandW|dth] 8PSK Low CH

[99% BandW|dth] 8PSK Low CH

I —— =) I — =
U5:25.07 PHMay 09, 2018 I 05.30:08 PH M3y 09, 2018
‘ C!mvr Fqu 2 lﬂ:mﬂﬂ EH Radio Std: None | C!m!r Fﬂq 2.402000000 GHz Radio Std: None
fre g: Free AvglHold: 100/100 s~ Trig: Free Ry
HFGalnLow Tanisoah Radio Device: 8TS HFGalnLow SAfer 3048 Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 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 100 ms i#Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 16.7 dBm Occupied Bandwidth Total Power 4.25 dBm
1.1521 MHz 1.1636 MHz
Transmit Freq Error 16.339 kHz OBW Power 99.00 % Transmit Freq Error 20.866 kHz OBW Power 99.00 %
x dB Bandwidth 1.265 MHz x dB -20.00 dB x dB Bandwidth 1.239 MHz x dB -20.00 dB
usc stamus sc —
20dB Bandwidth] 8PSK Mlddle CH 99% BandWIdth]] 8PSK Middle CH
[ ==r P —— =
C 0526105 PhMay 09, 2018 E Pitiay 15,2018
] Cemer Frec: 2 441000000 GHz Radio Std: None | Cener Fraq: 2441000000 GHz Radio S Noma
e Trig: FreeRun AvglHold: 100/100 w. Trig: FreeRun
AIF Gain:Low !An-n Eﬂ dB Radio Device: BTS #IFGainow SAten: 30 dB Radio Device: BTS
0 dBidiv Ref 20.00 dBm 0 dBdiv Ref 20.00 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 100 ms #Res BW 30 kHz VBW 300 kHz #Sweep 100 ms|
Occupied Bandwidth Total Power 18.4 dBm Occupied Bandwidth Total Power 6.15 dBm
1.1468 MHz 1.1633 MHz
Transmit Freq Error 15.877 kHz OBW Power 99.00 % Transmit Freq Error 22.496 kHz OBW Power 99.00 %
x dB Bandwidth 1.264 MHz x dB -20.00 dB x dB Bandwidth 1.239 MHz x dB -20.00 dB
usc stanss wsa sTatus
wwmmm Occupied BW ol

05:27:24 PHM3y 09, 2018
Radio Std: None

| c-mrn-q 2.480000000 GHz
. Trig: FreeRun AvgiHold: 1001100

I — )
I 05.30:24 BH 3y 09, 2018
Radio Std: Nane

| Center Freq: 2480000030 GHz

w. Trig: Free Run

FGainion  #Atten: 3048 Radio Device: BTS SFGaniow | #Aten: 30dB Radio Device: BTS
10 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log ‘
QAL ARLIELLRLALLLLUER L] l_ AELLITARE LEL RN LI L L AL AL L G d LD

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

Occupied Bandwidth Total Power 15.9 dBm Occupied Bandwidth Total Power 3.61 dBm

1.1433 MHz 1.1611 MHz

Transmit Freq Error 15.634 kHz OBW Power 99.00 % Transmit Freq Error 12.833 kHz OBW Power 99.00 %

x dB Bandwidth 1.264 MHz x dB -20.00 dB x dB Bandwidth 1.242 MHz x dB -20.00 dB
s o wsa —
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9. SUMMARY TABLE

FCC Part Section Test Description Test Limit Te.S'F Test Result
Condition
21051, 15.247 (d) | ©2nd Edge / Conducted -20dBc Pass
Spurious Emission
15.247 (b)(1) TX conducted output power <30dBm Pass
. . > two-thirds of
15.247 (a)(1) Hopping frequency separation the 20 dB bandwidth Pass
: More than 15 non-
15.247 (a)(1)(iii) | Number of Hopping channels overlapping channels Pass
15.247 (a)(2)(iii) Avg Time of Occupancy < 0.4sec Pass
15.207 (a) AC Power I'_|n('a conducted Section 10 Power Line Pass
emissions conducted
15.205, 15.209 Radiated Spurious Emission < 54dBuVv/m Radiated Pass
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10. ANTENNA PORT TEST RESULTS
10.1. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)

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

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

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION PLOT

[ Veeight Spectnom Anatyze - Swept SA.
o . E

#Avg Type: RMS
PNO: Wide -+ 1rig: Free Run Avg|Hold: 100/100
1FGain:Low Atten: 40 dB

cﬁ;:-ms Ref 30.00 dBm

Center 2.441000 GHz Span 3.000 MHz
#Res BW 300 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
STATUS
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10.2. NUMBER OF HOPPING CHANNELS

LIMIT

FCC §15.247 (a) (1) (iii)

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

TEST PROCEDURE

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

RESULTS

Normal Mode: 79 Channels observed.

NUMBER OF HOPPING CHANNELS PLOTS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)

[B e spectrum aatyees - swept -
b wL RE SENSEIN ] 07:05:51 PMMay 09, 2018
#Avg Type: RMS TRACE 56
PNO-Fast —»~ Trig: FreeRun AvglHold: 100/100 TYPE[M
IFGain:Low Atten: 40 dB peT|P
C\%‘SFG{I.' Ref 30.00 dBm

Start 2.39000 GHz Stop 2.49000 GHz

#Res BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts)

hisa sTaTus
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Keysight Spectrum Analyzer - Swept SA pe—
~ = SENCEIHT] ALIGH AUTC 07:07:03 PMMay 09, 2018
#Avg Type: RMS TRACE] 5o
PNG: Wide ~»- Trig: FreeRun AvglHold: 100100 TYPE| M
IFGain:Low Atten: 40 dB peT|P

10 deidiv - Ref 30.00 dBm
Log

1% SEGMENT

2400 to 2430 MHz

Start 2.40000 GHz Stop 2.43000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
a STATUS
Keysight Spectrum Analyzer - Swept SA =
RL 3 500 DC | CoRReC SENSE INT] ALIGN AUTC 07:07:58 PMMay 08, 2018
#Avg Type: RMS TRACE] 5 e
PNO: Wide ~s—  11g: FreeRun Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 40 dB eerlP
ICDE:I:DMN Ref 30.00 dBm
nd
2" SEGMENT
2430 to 2460 MHz
Start 2.43000 GHz Stop 2.46000 GHz
es BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]

o sTATUS

Keysight Spectrum Analyzer - Swept SA
Q__DC

RL (3 5 CORREC SENSE INT] ALIGN AUTC 20
#Avg Type: RMS Ac 56
PNO: Wide ~s—  11g: FreeRun Avg|Hold: 1001100 TYPE(M
IFGain:Low Atten: 40 dB eerlP
10 dB/div  Ref 30.00 dBm
Log
rd
37 SEGMENT
2460 to 2482 MHz
Start 2.46000 GHz Stop 2.48200 GHz
Ivﬁes BW 300 kHz #VBW 300 kHz Sweep 1.333 ms (20001 pts]
Ius: sTaTus
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10.3.

LIMIT

FCC §15.247 (a) (1) (iii)

AVERAGE TIME OF OCCUPANCY

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 31.6 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[GFSK]

DH Packet Pulse |Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] 3.16 [sec] [sec] [sec]
seconds
GFSK Normal
DH1 0.380 32 0.121600 0.4 -0.2784
DH3 1.636 16 0.261760 0.4 -0.1382
DH5 2.884 12 0.346080 0.4 -0.0539
DH Packet Pulse Number of | Average Time Limit Margin
Width Pulses in | of Occupancy
[msec] [0.8 seconds [sec] [sec] [sec]
GFSK AFH
DH1 0.380 8 0.030400 0.4 -0.3696
DH3 1.636 4 0.065440 04 -0.3346
DH5 2.884 3 0.086520 04 -0.3135
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BE Keysight Spectrum Analyzer - Swept SA lilli/@__
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] [ ALIGN AUTO | 06:58:48 PM May 09, 2018
‘ Trig Delay-50.0 s #Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peT|P
AMkr2 380.0 s
10 cBidiv  Ref 30.00 dBm 1.27 dB
Log
200
100 <>
0.00
DH1
-10.0
Pulse Width w0
300
-40.0 I
500 -
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 500.0 ps (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA (=
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] ALIGN AUTO | 06:48:52 PM May 09, 2018
r #Avg Type: RMS TRACE 3 6
PNO: Wide -w— Trig: FreeRun TYPE| WA
IFGain:Low Atten: 40 dB peT|P
Mkr1 442.7 ms
(0B Ref 30.00 dBm -43.74 dBm
200
DH1 m”
0.00
NUMBER OF -
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
-40.0 i . 0 L L | | L - 1 L} |}
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA lilli/@__
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] [ ALIGN AUTO | 07:01:37 PM May 09, 2018
‘ Trig Delay-200.0 ps #Avg Type: RMS TRACE 56
PNO: Fast —»— 1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peT|P
AMKr2 1.636 ms
10 cBidiv  Ref 30.00 dBm 0.29 dB
Log
200
100
0.00
DH3
-10.0
Pulse Width w0
300
-40.0
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA (=
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] [ ALIGN AUTO | 06:52:04 PM May 09, 2018
r #Avg Type: RMS TRACE] 56
PNO: Wide -w— Trig: FreeRun TYPE| WitAaaaiiis:
IFGain:Low Atten: 40 dB peT|P
10 dBidiv Ref 30.00 dBm
Log
200
DH3 'D”
0.00
NUMBER OF -
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
00l | [N P | PR T B Y Y 1 PR [T I - -
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS
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BE Keysight Spectrum Analyzer - Swept SA lilli/@__
RL | RF |s0e bpc [ comrReC | [ SENSE:INT] [ ALIGN AUTO | 07:03:08 PM May 09, 2018
‘ Trig Delay-350.0 ps #Avg Type: RMS TRACE 3456
PNO: Fast —»— 1rig: RF Burst TYPE| WA
IFGain:Low Atten: 40 dB peT|P
AMKr2 2.884 ms
10 cBidiv  Ref 30.00 dBm 0.38 dB
Log
200
100
0.00
DH5
-10.0
Pulse Width w0
300
-40.0 I T
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 8 MHz #VBW 50 MHz Sweep 3.500 ms (20001 pts
MSG
BE Keysight Spectrum Analyzer - Swept SA (=
RL | RF [soe bpc | CORREC | [ SENSE:INT] [ ALIGN AUTO | 06:53:58 PM May 09, 2018
r #Avg Type: RMS TRACE] 3456
PNO: Wide -w— Trig: FreeRun TYPE| WitAaaaiiis:
IFGain:Low Atten: 40 dB peT|P
10 dBidiv Ref 30.00 dBm
Log
200
DH5 m”
0.00
NUMBER OF -
PULSES IN 3.16
SECOND 20
OBSERVATION
PERIOD
[ Y "SSNE [NT NOPMORT S| TP SN R 0N 18 St 7 0 N A T P oo B | IV N WO 7 PO
500
0.0
Center 2.441000000 GHz Span 0 Hz
Res BW 300 kHz #VBW 300 kHz Sweep 3.160 s (20001 pts
IMSG STATUS

Page 27 of 80

UL Korea, Ltd. Suwon Laboratory

FORM ID: FCC_15C

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 Korea, Ltd.




REPORT NO: 4788490168-E3V1
FCC ID: A3LSMJ810G

DATE: JUN 07, 2018

10.4. OUTPUT POWER

LIMIT

§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
10.4.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 10.877 21 -10.123
Middle 2441 12.501 21 -8.499
High 2480 9.950 21 -11.05
Worst 12.501 21 -8.499
10.4.2. ENHANCED DATA RATE Pi/4-DPSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 11.610 21 -9.390
Middle 2441 13.116 21 -7.884
High 2480 10.729 21 -10.271
Worst 13.116 21 -7.884
10.4.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency Output Power Limit Margin
[MHz] [dBm] [dBm] [dB]
Low 2402 12.050 21 -8.950
Middle 2441 13.508 21 -7.492
High 2480 11.252 21 -9.748
Worst 13.508 21 -7.492
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10.4.4. OUTPUT POWER PLOTS

GESK OUTPUT POWER

Keysight Spectrum Analyzer - Swept 54 =
L 500 oc | CORReC SENSEINT] ALIGH AT 05:30:55 PM May 03, 2018
Avg Type: Log-Pwr TRACE] :
PO Fast ~»- Trig: FreeRun Avg|Hold: 100100 TvPE(M
IFGain:Low Atten: 30 dB peT|

10 deidiv - Ref 20.00 dBm
Log

GFSK

Low CH

Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
hise sTaTUS
Keysight Spectrum Analyzer - Swept 54 =
L ke Sia DC | CORREC SENSE:INT] ALIGH AT 06:58:47 PMMay 03, 2018
Avg Type: Log-Pwr 4c
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 40 dB oeTl

10 deidiv - Ref 30.00 dBm
Log

GFSK

Middle CH

Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
15 sTATUS
Keysight Spectrum Analyzer - Swept SA o |[-aF
RL 3 502D CORRE SENSE INT] LIGN AU 05:32:12 PMMay 03, 2018
Avg Type: Log-Pwr TRACE 6
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Adtten: 40 dB oen

ICDSDJ:M Ref 30.00 dBm

GFSK

High CH

Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
o sTATUS
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Pi/4-DPSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o |[-aF
RL 3 5 DC_| CORRE SENSE INT] LIGN AU 05:33:35 PMMay 03, 2018
Avg Type: Log-Pwr TRACE 56
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Adtten: 40 dB oen
ICDE{DJd\§ Ref 30.00 dBm
Pi/4-DPSK
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
ss sTATUS
Keysight Spectrum Analyzer - Swept SA
RL AF 5 D CORRE LIGH ALIT
Avg Type: Log-Pwr
PNO: Fast —+—  Trig: FreeRun Avg|Hold: 1001100
IFGain:Low Atten: 40 dB
ICDE{DJd\§ Ref 30.00 dBm
Pi/4A-DPSK
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
ss sTATUS
Keysight Spectrum Analyzer - Swept 54 =
RL i 5 DC_| CORREC ENSEINT] LIGN AU 05:35:55 PMMay 03, 2018
Avg Type: Log-Pwr TRACE] :
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 40 dB oeTl
10 dB/div - Ref 30.00 dBm
Log
Pi/4-DPSK
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
hise sTaTUS
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8PSK OUTPUT POWER

Keysight Spectrum Analyzer - Swept SA o |[-aF
RL 3 S0R_DC | CORRE SENSEINT] LIGN AUT 05:36:25 PMMay 03, 2018
Avg Type: Log-Pwr TRACE] 6
PNO: Fast ~—  17ig: Free Run Avg|Hold: 1001100 TrPE(M
IFGain:Low Adtten: 40 dB oen
ICDSDJGN Ref 30.00 dBm
Low CH
Center 2.402000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
ss sTATUS
Keysight Spectrum Analyzer - Swept SA
AL RE S D "CORRE LIGH AUT
Avg Type: Log-Pwr
PNO: Fast ~s— Trig: FreeRun AvglHold: 1001100
IFGain:Low Atten: 40 dB
ICDSDJGN Ref 30.00 dBm
Middle CH
Center 2.441000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
ss sTATUS
Keysight Spectrum Analyzer - Swept 54 =
L ke Sia DC | CORREC SENSEINT] LIGN AUT! 05:37:16 PMMay 03, 2018
Avg Type: Log-Pwr TRACE] E
PO Fast ~» Trig: FreeRun Avg|Hold: 100100 TYPE(M
IFGain:Low Atten: 40 dB oeTl
10 dB/div - Ref 30.00 dBm
Log
High CH
Center 2.480000 GHz Span 10.00 MHz
#Res BW 3.0 MHz #VBW 50 MHz Sweep 1.000 ms (1001 pts)
hise sTaTUS
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10.5.

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

AVERAGE POWER

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss was entered as an offset in the power meter to allow for

direct reading of power.

10.5.1. BASIC DATA RATE GFSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 10471 11.15
Middle 2441 11.971 15.74
High 2480 9.490 8.89
10.5.2. DATA RATE PI/4-DQPSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mW]
Low 2402 9.162 8.25
Middle 2441 10.767 11.93
High 2480 8.155 6.54
10.5.3. ENHANCED DATA RATE 8PSK MODULATION
Channel Frequency AV power AV power
[MHz] [dBm] [mwW]
Low 2402 9.172 8.26
Middle 2441 10.778 11.96
High 2480 8.181 6.58
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10.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Limit = -20 dBc

TEST PROCEDURE

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

For out-of-band emissions, it was tested with RBW =1 MHz, VBW = 3 MHz, peak detector, and
max hold.

If the emission level with above setting was close to the limit (ie, less than 3 dB margin) then re-
test is required using RBW = 100 kHz, VBW = 300 kHz, peak detector, and max hold to get
accurate emission level within 100 kHz BW.

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

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

RESULTS
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10.6.1. BASIC DATA RATE GFSK MODULATION

GFSK Mode
[GFSK] Low Channel BandEdge
B Keysight Spectrum Analyzer - Swept SA [E=R[E=R
RL | RF [s08 DC | CORREC | | SENSE:INT] | ALIGN AUTO [ 05:34:35 PM May 09, 2018
#Avg Type: RMS TRACE| 3456
PNO: Wide —»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M AR
IFGain:Low Atten: 40 dB DET|P
Mkr1 2.399 928 0 GHz
19 geiev__Ref 30.00 dBm -41.503 dBm
20
10
0.0
-7 50
-10.0
200
300
400 Q\
500
60.0
Center 2.400000 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[MSG ISTATUS
[GFSK] Low Channel Spurious
BN Keysight Spectrum Analyzer - Swept SA (=R
RL | RF [s09 DC | CORREC | [ SENSE:INT] | ALIGN AUTO | 06:05:08 PM May 09, 2018
#Avg Type: RMS TRACE]
PNO: Fast -—#— Trig: FreeRun Avg[Hold: 100/100 TYPE|M iy
IFGain:Low Atten: 40 dB DET|P
Mkr2 26.318 7 GHz
lggsrdiv Ref 30.00 dBm -32.426 dBm
0.0
100
000
760 dBy
-10.0
0.0
-30.0 q
-40.0 — UV W S
500
-60 EII
Start 30 MHz Stop 26.50 GHz
Res BW 100 kHz #VBW 300 kHz
[MRRIMODE[TRCISCLL X [ v [ FUNCTION ] FUNCTIONW
i N f 24017 GHz 10.695 dBm
N f 26.318 7 GHz -32.426 dBm
I
msc IsTATUS
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[GFSK] Mid Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL RF [50@ Dc | CoRREC |

| SENSE:INT] ALIGN AUTO |

#Avg Type: RMS
Avg|Hold: 1001100

e -#- Trig: FreeRun

PNO: Wid
IFGain:Low Atten: 40 dB
Mkr1 2.440 855 00 GHz
[0 geietv_Ref 30.00 dBm 12.398 dBm
pil
10
[
7 60 dEn
-10.0
-200
300
-40.0
500
0.0
Center 2441000 GHz Span 5.000 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.667 ms (20001 pts)
[MSG ISTATUS
[GFSK] Mid Channel Spurious
B Keysight Spectrum Analyzer - Swept SA [E=ER=
RL | RF [500 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 06:07:32 PMMay 08, 2018

PNO: Fast =»— Trig: FreeRun
IFGain:Low

#Avg Type: RMS TRACE] S 56
Avg|Hold: 1001100 TYPE|M AT
DET|P

Atten: 40 dB

10 dBrdiv__ Ref 30.00 dBm
Log

Mkr2 26.230 0 GHz
-32.001 dBm

200

100

000

760 o

-10.0

-200

300

0.0 A N — —

-60.0

—EUUI

Start 30 MHz
Res BW 100 kHz

Stop 26.50 GHz

#VBW 300 kHz Sweep 973.3 ms (40001 pts]

WHEODETRC Sl % 1 v [ _FUNCron [ FUNCioRwo
1 N f

2.440 8 GHz 11779 dBm

N f 262300GHz  -32.001dBm
3
4
5
6
7
8
9
10
11

i

STATUS
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[GFSK] High Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA.

[N

RL | RF [50@ Dc | CoRREC |

| SENSE:INT] |

ALIGN AUTO |

#Avg Type: RMS
PNO-Wide -+ Trig: FreeRun Avg|Hold: 100/100
IFGain:Low Atten: 40 dB
Mkr1 2.486 473 5 GHz
[0 geietv_Ref 30.00 dBm -42.397 dBm
pil
10
[
7 60 dEn
-10.0
-200
300 —
-40.0
500
0.0
Center 2433500 GHz Span 10.00 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 5.333 ms (20001 pts)
[MSG ISTATUS
[GFSK] High Channel Spurious
BN Keysight Spectrum Analyzer - Swept SA (SRR
RL | RF [500 DC [ CORREC | [ SENSE:INT] | ALIGN AUTO | 06:18:45 PMMay 08, 2018
#Avg Type: RMS TRACE| 3:56
PNO: Fast ~»— Trig: FreeRun Avg|Hold: 100/100 TYPE|M AR
IFGain:Low Atten: 40 dB DET|P
Mkr2 26.124 8 GHz
[0 geiciv__Ref 30.00 dBm -32.286 dBm
200
1m0
000
-7.60 dBy
-10.0
0.0
300 .—
-40.0 —— T R R R T s
-50.0
60 UI
Start 30 MHz Stop 26.50 GHz

Res BW 100 kHz

#VBW 300 kHz

Sweep 973.3 ms (40001 pts]

2.4798 GHz 9.320 dBm

N f 261248GHz  -32.286 dBm
3
4
5
6
7
8
9
10
11

WHEBODETRC Sl % 1 ¥ [ _FUNCron [ FUnCioRvon
1 N f

i

STATUS
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BandEdge Emission at GFSK Hopping Mode

[GFSK Hopping Mode] Low Channel BandEdge

[E=R[ER

BN Keysight Spectrum Analyzer - Swept SA
RL | RF

[500 DC | CORREC [

| SENSE:INT]

ALIGN AUTO

05:36:38 PMMay 09, 2018
TRACE[1 23256

10 deidiv. Ref 30.00 dBm
Log

PNO: Wide —+—  Trig: Free Run
IFGain:Low Atten: 40 dB

#Avg Type: RMS
AvglHold: 1001100

Mkr1 2.399 900 5 GHz
-39.874 dBm

W60 oy

Center 2.400000 GHz
#Res BW 100 kHz

MsG

#VBW 300 kHz

Span 10.00 MHz
Sweep 5.333 ms (20001 pts)

STATUS

[GFSK Hopping Mode] High Channel BandEdge

[BE Keysight Spectrum Analyzer - Swept SA

[

RL

RF [s02 bpc [ corReC |

| SENSE:INT]

05:39:03 PMMay 09, 2018
TRACE[T 13156

ALIGN AUTO |

10 dBidiv. Ref 30.00 dBm
Log

PNO: Wide —»— 1rig: Free Run
IFGain:Low Atten: 40 dB

#Avg Type: RMS
Avg|Hold: 100/100

e
Mkr1 2.484 712 5 GHz
-42.923 dBm

200

100

760 ¢

<

Center 2.483500 GHz
#Res BW 100 kHz

msc

#VBW 300 kHz

Span 10.00 MHz

Sweep 5.333 ms (20001 pts)

STATUS
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